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Bogota D.C., 6 de octubre de 2025

Sefiores
DIVISION DE NUEVAS CREACIONES
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

Ciudad
R]EFERENCIA: Exgediente No. NC2022/0005603
TITULO: “METODOS Y COMPOSICIONES PARA MEJORAR LA

CALIDAD DEL SABOR”

SOLICITANTE: ALMENDRA PTE. LTD.

TRAMITE: Respuesta a Concepto Técnico notificado mediante Oficio No.
10731 de 9 de julio de 2025.

CLEMENCIA DELGADO VILLEGAS, Abogada, mayor y vecina de Bogota D.C.,
identificada con cédula de Ciudadania No. 51.663.741, con Tarjeta Profesional No.
43.307 del Consejo Superior de la Judicatura, me dirijo a su Digno Despacho para
manifestarle que en mi condicién de apoderada de la sociedad ALMENDRA PTE. LTD.,
dentro del término legal, presento respuesta a Concepto Técnico notificado mediante
Oficio No. 10731 de 9 de julio de 2025.

1. DE LA SOLICITUD DE PATENTE

TITULO

El Examinador objeto el Titulo de la Invencién porque:

“Analizado el titulo modificado en el escrito radicado bajo el N°
NC2025/0001534 el 13 de febrero de 2025 y teniendo en cuenta el objeto de la
solicitud, esta oficina acepta el siguiente titulo: “COMPOSICION DE UN
AGENTE EDULCORANTE QUE MEJORA EL AMARGOR Y SENSACION EN
LA BOCA”.
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R/: Nuestro poderdante se permite manifestar que NO esta de acuerdo a la con el
Examinador de Patentes, respecto al titulo sugerido, ya que en esta solicitud
no se esta revindicando una composicion edulcorante, sino una
composicion para mejorar el sabor o composicion moduladora del
sabor. En consecuencia, el solicitante respetuosamente solicita que se

considere el siguiente titulo:

“METODOS Y COMPOSICIONES PARA MEJORAR LA CALIDAD DEL
SABOR”

REIVINDICACIONES (Art. 30 Decision 486)

El Examinador objeto el Capitulo Reivindicatorio con base a los siguientes motivos:

“Esta oficina informa que, la estructura de la reivindicacion 1 no permite
identificar con claridad el objeto a proteger y las caracteristicas que lo definen.
Se recomienda presentar cada reivindicacion conservando la estructura:
"Preambulo - enlace gramatical — parte caracteristica". El preambulo indica cual
es el objeto de la invencion, que suele coincidir con el titulo de la invencion
(aparato, proceso, composicion, etc.) y las caracteristicas técnicas conocidas
en el estado de la técnica. Especificamente, la reivindicacion 1 comprende otra
composicion por lo que es posible que se genere un mal entendimiento a la
hora de replicar la invencion’.

“En las reivindicaciones 2, 3, 7, la expresion “o0”, precediendo una caracteristica
no es limitativa, porque hace opcional la caracteristica y no limita el alcance de
la reivindicacion. Se sugiere incluir las caracteristicas opcionales o preferentes
en una reivindicacion dependiente”.

“El alcance de proteccion de la materia contenida en el capitulo reivindicatorio

no es claro puesto que las reivindicaciones dependientes presentan

dependencias multiples, lo cual genera un numero extensivo de posibilidades
Visite nuestra pagina web: www.mdelaw.com
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que no permitirian conocer el alcance real de la materia reclamada. Se sugiere
incluir las reivindicaciones dependientes teniendo en cuenta el siguiente
formato:
“1. Una composicién que comprende (...).
2. La composicion de la reivindicacion 1 (...).
3. La composicion de la reivindicacion 1 a 2 (...).
4. La composicion de la reivindicacion 1 a 3 (...). etc”
“Se le recuerda al solicitante, que cualquier modificacion debe encontrarse
enteramente sustentada en la descripcion”.,
“En consecuencia, es necesario que allegue las aclaraciones o modificaciones
correspondientes para dar cumplimiento a lo establecido en el citado articulo”.
R/: El solicitante de acuerdo con las objeciones del Examinador, procedié a

modificar las Reivindicaciones asi:

Con relacion a las objeciones de claridad en las Reivindicaciones, notese que
se ha incluido en el preambulo de la Reivindicaciéon 1 independiente una
referencia al objeto de la invencién en congruencia con el titulo de la
invencion, por lo que la primera parte del preambulo quedaria redactada de la
siguiente manera:
“Una composicion para mejorar la calidad del sabor que
comprende”

A continuacion, se listan las caracteristicas técnicas conocidas en el estado
de la técnica, y posteriormente se ha identificado de manera clara y precisa la

parte caracterizante introducida con los términos “caracterizado porque’.

Adicionalmente, se ha eliminado la expresion “0” en Reivindicaciones 2, 3,
7.
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Por ultimo, las caracteristicas opcionales o preferentes se han incluido en
reivindicaciones dependientes, como fue requerido por el Examinador.

modificaciones efectuadas cumplen con lo estipulado en los Articulos 30 y 34
de la Decision 486, ya que éstas son claras, concisas, se encuentran
soportadas y de ninguna manera implican una ampliacién de la proteccion
correspondiente a la divulgacién contenida en la solicitud inicial. Por el

contrario, corresponden a una limitacion de la materia reivindicada.

Por lo anterior, el solicitante pone a consideracion del Examinador Técnico de
Patentes un NUEVO CAPITULO REIVINDICATORIO, que consta de catorce
(14) nuevas Reivindicaciones en dos folios, el cual cumple con lo
establecido en el Articulo 30 de la Decision 486. Se adjunta el Recibo Oficial

de Tasa de Modificacidon de Reivindicaciones.

2. ANALISIS DE PATENTABILIDAD.
Nivel Inventivo (Art. 16 D486)

El Examinador objeto el nivel inventivo de las Reivindicaciones 1 a 10 con los
documentos D1 (US2017143022) y D3 (US20060228454) porque:

‘D1 es considerado como el estado de la técnica mas cercano a la invencion definida
en la reivindicacion 1, ya que divulga una composicion que contienen modificadores del
sabor o del gusto, tales como agentes saborizantes o aromatizantes y potenciadores
del sabor o del gusto, mas particularmente, modificadores del sabor salado (“‘umami”),
agentes saborizantes salados y potenciadores del sabor salado, para alimentos,
bebidas, productos lacteos y otras composiciones comestibles. (Parr. 2)”.

“La diferencia entre la invencién definida entre la reivindicacion 1 y la composicion
divulgada en D1, consiste en que la composicion incluye una composicion moduladora
de sabor que contiene tres componentes, en donde el primer componente tiene un
primer catién Mg2+ y un primer anién, el sequndo componente tiene un segundo catién
Ca2+ y un segundo anién, y donde el tercer componente tiene un tercer cation
seleccionado de K+ y Na+ y un tercer anién.”.
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“No hay evidencia de que el incluir especificamente una composicion moduladora de
sabor que contiene tres componentes, en donde el primer componente tiene un primer
cation Mg2+ y un primer anién, el segundo componente tiene un segundo cation Ca2+
y un segundo anién, y donde el tercer componente tiene un tercer cation seleccionado
de K+ y Na+ y un tercer anién proporcione una composicion con algtn efecto técnico
diferente al que ya proporcionaba el objeto de D1, puesto que composiciones que
contienen modificadores del sabor o del gusto, tales como agentes saborizantes o
aromatizantes y potenciadores del sabor o del gusto, mas particularmente,
modificadores del sabor salado (‘umami”), agentes saborizantes salados y
potenciadores del sabor salado, para alimentos, bebidas, productos lacteos y otras
composiciones comestibles ya habia sido previsto en dicho documento (Parr. 2)”.

“Sin embargo, el incluir una composicion moduladora de sabor que contiene tres
componentes, en donde el primer componente tiene un primer cation Mg2+ y un primer
anion, el segundo componente tiene un segundo catiéon Ca2+ y un segundo anion, y
donde el tercer componente tiene un tercer catién seleccionado de K+ y Na+ y un tercer
anioén, ya esta divulgado en D3 que se refiere a una composiciéon aromatizante
concentrada (...)".

“En consecuencia, la persona normalmente versada en la materia estaria motivada a
incluir una composicién moduladora de sabor que contiene tres componentes, en
donde el primer componente tiene un primer cation Mg2+ y un primer anién, el segundo
componente tiene un segundo cation Ca2+ y un segundo anién, y donde el tercer
componente tiene un tercer cation seleccionado de K+ y Na+ y un tercer anion de la
composicion de D3, en una composicion como la de D1, para asi llegar al objeto de la
reivindicacion 1. Por lo cual se considera obvia”.

“Las reivindicaciones dependientes 2 a 10 no mencionan alguna caracteristica que,
junto con las caracteristicas de la reivindicacién independiente, aporten nivel inventivo
a la composicioén de la reivindicacién 1, por lo cual se considera que carecen de nivel
inventivo”.

Nuestro poderdante se permite manifestar que difiere de las objeciones de

falta de nivel inventivo por parte del Examinador, y solicito reconsideracion

con base en la siguiente discusion:

a)

Adicional a los argumentos presentados en respuesta a la primera accion

oficial, el solicitante manifiesta lo siguiente:

Los datos en los Ejemplos muestran claramente que la combinacion

reivindicada de sales es necesaria para los efectos observados en la
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sensacion en boca (mouthfeel). Estos datos se amplian aun mas en el
documento de “Other-evidence-1" presentado en el procedimiento de
oposicion ante la OEP y que incluimos como parte de esta respuesta en
idioma inglés y su traduccién al espafol. Los datos en el “Other-
evidence-1" muestran claramente un efecto sinérgico de la combinacién
particular de K/Mg/Ca. Por lo tanto, existe un efecto técnico claro de los

componentes reivindicados, K/Mg/Ca.

Documento D1

Como se divulga en el documento D1 en [0010], la invencidn hace
referencia a que: “en algunas realizaciones de la invencion, el agente
saborizante umami o potenciador del sabor umami se combina en una
cantidad adecuada con un aditivo alimentario.” Una cantidad adecuada
de un aditivo alimentario es un concepto amplio y no conduce a una
persona experta en la técnica a la invencion reivindicada. Los
aditivos alimentarios descritos en [0040], abarcan una lista de cientos de
posibles opciones. Ademas, como se divulga en la Reivindicacion 2, un
aditivo alimentario puede ser un saborizante o un potenciador de sabor,
lo cual abarca cientos de opciones (véanse los saborizantes [0043];
saborizantes acidos, [0049]; saborizantes salados, [0051]; vy

saborizantes umami, [0053]).

Con respecto a los saborizantes salados, una pequefa subcategoria
entre cientos de opciones que el experto deberia considerar en el
documento D1, se encuentran cloruro de magnesio, cloruro de calcio y
cloruro de potasio en [0051], como una entre la multitud de sales o

potenciadores salados posibles (“sales minerales, cloruro de sodio,
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cloruro de potasio, cloruro de magnesio, cloruro de amonio, gluconato
de sodio, fosfatos de sodio, glicina, L-alanina, L-valina, L-leucina, L-
isoleucina, L-fenilalanina, L-tirosina, L-glutamina, acido L-glutamico, L-
asparagina, acido L-aspartico, L-serina, L-treonina, L-cisteina, L-
metionina, L-prolina, L-lisina, L-arginina, L-triptéfano, L-histidina, L-
pirolisina, L-piroglutamina, L-4-trans-hidroxiprolina, L-3-cis-hidroxiprolina
L-homoserina, L-homocisteina, L-cistina, L-ornitina y L-citrulina, L-
glutamina, acido L-glutamico, L-asparagina, acido L-aspartico, L-valina,

L-arginina y L-lisina”).

No hay divulgacion, enseianza ni sugerencia de realizar una
seleccion especifica de cloruro de magnesio, cloruro de calcio y
cloruro de potasio individualmente, y mucho menos en una

combinacién especifica.

En cuanto a la cantidad de estas >1000 posibles opciones de aditivos
alimentarios, el documento D1 solo establece de manera genérica en
[0026]:

“Una cantidad moduladora del sabor umami” se refiere a una cantidad
de un agente saborizante umami, compuesto umami o compuesto
activador del receptor umami que sea suficiente para aumentar o
disminuir el sabor umami en un producto comestible o medicinal, o un
precursor del mismo, en un grado perceptible por un sujeto humano. En
muchas, pero no en todas, las realizaciones de la invencion, al menos
aproximadamente 0.001 ppm del compuesto deberia estar presente para
que la mayoria de los sujetos humanos perciban una modulacion del

sabor umami en una composicion comestible que comprende el

Visite nuestra pagina web: www.mdelaw.com



http://www.mdelaw.com/
mailto:mde@mdelaw.com

BOGOTA - COLOMBIA
AK. 24 No. 37 31 Of. 202
TEL. (571) 2444096 — 3690624 —

2444938 - Fax (571) 2442496

[ | [ | [ | [ | [ | E-mail: mde@mdelaw.com
MIEMBROS
MARIO DELGADO ECHEVERRY E HIJOS SAS INTA - ASIPI -AIPPI - ACP!

IP LAWYERS

AAAPI| - ABPI - ABAPI

compuesto heterociclico. Un rango amplio de concentraciones que se
emplearian tipicamente para proporcionar econémicamente un grado
deseable de modulacion del sabor umami puede ser de
aproximadamente 0.001 ppm a 100 ppm, o un rango estrecho de
aproximadamente 0.1 ppm a aproximadamente 10 ppm. Rangos
alternativos de cantidades moduladoras del sabor umami pueden ser de
aproximadamente 0.01 ppm a aproximadamente 30 ppm, de
aproximadamente 0.05 ppm a aproximadamente 15 ppm, de
aproximadamente 0.1 ppm a aproximadamente 5 ppm, o de

aproximadamente 0.1 ppm a aproximadamente 3 ppm.”

Ademas, la seleccion de la cantidad proporciona poca o ninguna
orientacion al experto sobre la cantidad de un saborizante dado o de una
combinacion de saborizantes. Cabe sefalar también que en el
documento D1 no se divulgan ejemplos practicos, los cuales habrian
podido arrojar luz sobre combinaciones de saborizantes preferidas o

concentraciones deseables dentro de la lista interminable de opciones.

No existe divulgacion, ensefianza ni sugerencia de la combinacién
reivindicada y las concentraciones de K/Mg/Ca en el documento D1, ya
que se pierden en una larga lista. Asi, el experto tendria pocas
esperanzas de éxito o direccion para llegar a la invencién reivindicada a
partir de lo divulgado en el documento D1. Sugerir lo contrario implica un
razonamiento retrospectivo. ElI Examinador simplemente esta
seleccionando de entre un sinfin de opciones aquellas que coinciden con
la invencion reivindicada, sin considerar qué llevaria al experto hacia

dichas elecciones entre la multitud de posibilidades.
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c) Documento D3

Cabe senalar que el documento D1 es —segun el propio Examinador—
el estado de la técnica mas cercano. Consideramos que el documento
D3 no guarda relacion alguna, ya que en el documento D3 ni siquiera se
divulga un agente umami. La invencion divulgada, como se recoge
claramente en la Reivindicacion 1 del documento D3, se refiere a: “...una
composicién de saborizante concentrado que comprende: un sabor; un
sistema de sales; un acido; un edulcorante; y un disolvente presente en
una cantidad de aproximadamente 5 a aproximadamente 15 % en peso
de la composicion de saborizante, en donde la composicién de
saborizante tiene una densidad optimizada para proporcionar una

dispersion rapida y completa en agua”.

El sistema de sales divulgado en el documento D3 es:

“Las sales adecuadas para el sistema de sales incluyen sales de sodio,
potasio, calcio y magnesio. El componente de sodio puede obtenerse de
cualquier sal disponible de sodio, como el cloruro, carbonato,
bicarbonato, citrato, fosfato, hidrégeno fosfato, tartrato, benzoato y
similares, o combinaciones de los mismos. El componente de potasio
puede proporcionarse mediante cualquier sal como el cloruro,
bicarbonato, citrato, fosfato, hidrogeno fosfato, tartrato, sorbato y
similares, o combinaciones de los mismos. Un componente de cloruro
puede proporcionarse mediante una sal como cloruro de sodio o cloruro
de potasio. Un componente de bicarbonato puede obtenerse de sus
correspondientes sales de sodio o potasio, entre otras. Un fosfato puede
obtenerse a partir de la disolucion de fosfato disodico hidratado y fosfato

monohidrégeno sodico hidratado en una solucion acuosa. EI magnesio
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puede obtenerse de una sal como citrato de magnesio, Oxido de
magnesio, aspartato de magnesio, cloruro de magnesio o sulfato de
magnesio. El calcio solubilizado puede suministrarse mediante
carbonato de calcio, fosfato de calcio, fosfato de hidrogeno de calcio,
fosfato de dihidrogeno de calcio, hidroxido de calcio, cloruro de calcio
dihidratado, sulfato de calcio, asi como las respectivas sales acidas de
calcio, como citrato de calcio, malato de calcio, ascorbato de calcio u

orotato de calcio, y mezclas de los mismos.”

Es notable que el documento D3 divulgue especificamente que:
“Preferiblemente, el sistema de sales comprende citrato de potasio y
citrato de sodio. El citrato de potasio esta preferiblemente presente en
una cantidad de aproximadamente 0.2 % en peso a aproximadamente
1.0 % en peso de la composicion. El citrato de sodio esta preferiblemente
presente en una cantidad de aproximadamente 0.4 % en peso a
aproximadamente 2.0 % en peso de la composicién”. No hay mencion
alguna de una combinacion que comprenda K/Mg/Ca, para la cual, como
se ha discutido anteriormente, existe un efecto técnico especifico de
mejora de la sensacion en boca (mouthfeel), lo cual no se divulga en el
documento D3. Ademas, debe entenderse que el sistema divulgado se
refiere a un sabor; un sistema de sales; un acido; un edulcorante; y un
disolvente —los efectos del sistema de sales deben entenderse en ese
contexto, y no hay nada que sugiera que, aparte de la composicion
general divulgada, el sistema de sales se comportaria como se desea.
Ademas, ninguno de los ejemplos practicos utiliza algo distinto de Na/K
—no hay ejemplos que utilicen Mg o Ca, y mucho menos una

combinacién de K/Mg/Ca. El documento D3 no divulga, ensena ni
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sugiere la combinacién reivindicada de K/Mg/Ca, y en Ila

combinacién preferida divulgada unicamente se utiliza Na/K.

El documento D3 divulga en [0031]: “componentes adicionales
adecuados para los concentrados de composicion de saborizante
incluyen, por ejemplo, un agente liberador de oxigeno, suplementos
herbales, conservantes, sales de citrato de magnesio, calcio, potasio y
sodio, o cualquier combinaciéon de los mismos”, sin embargo, en este
contexto, el documento D3 no divulga ningun parametro de
concentracién.

Ademas, el documento D3 no divulga, ensena ni sugiere que el
sistema de sales tenga atributos de modulacion del sabor, sino que
forma parte de un sistema “optimizado para una dispersion rapida y

completa en agua” (véase [0004]).

Notas adicionales:

. La OEP (EPO) ha considerado que las Reivindicaciones en un
procedimiento de oposicion (2 de junio de 2025) son
novedosas, inventivas y estan respaldadas por la solicitud tal
como fue presentada (véase documento adjunto “Procedimiento de

Oposicion”).

Por lo cual la Nueva Reivindicacion 1 cumple con el requisito de NIVEL
INVENTIVO, como consecuencia, la INVENCION NO ES OBVIA para la
persona versada en la materia y, tiene NIVEL INVENTIVO de acuerdo con los

requisitos del Articulo 18 de la Decision 486.
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Por todo lo expresado anteriormente, consideramos que las observaciones presentadas
por el Examinador han sido resueltas con las NUEVAS REIVINDICACIONES 1 a 14 de
la presente solicitud de patente de nuestro poderdante, las cuales son
NOVEDOSAS, tienen NIVEL INVENTIVO y APLICACION INDUSTRIAL, es decir
cumple con los requisitos de exigidos por la Decision 486 del Acuerdo de la Comision de
la Comunidad Andina; ademas, estamos dando respuesta al Concepto Técnico
notificado mediante Oficio No. 10731 de 9 de julio de 2025.

Finalmente, solicito respetuosamente se proceda a CONCEDER la Patente de Invencion
titulada: “COMPOSICION DE UN AGENTE EDULCORANTE QUE MEJORA EL
AMARGOR Y SENSACION EN LA BOCA” a nombre de la sociedad ALMENDRA PTE.

LTD., para las nuevas Reivindicaciones 1 a 10 inclusive.

Atentamente,

)

’\W:-‘ /’“C} (_‘IrJ(') \/

( ! /fr‘l—'rl ecr7 o ;
CLEMENCIA DELGADO VILLEGAS
C.C. No. 51.663.741 de Bogota

T.P. No. 43.307 C.S.J.

Anexos:

Nuevas Reivindicaciones (14) en dos folios.

Recibo Oficial Tasa de Modificacion Reivindicaciones.

Documento E1 Presentado en respuesta a oposicion de EP4009810 en Inglés y Espafiol en pdf con 6 folios
Documento Decision tramite Oposicion EPO en pdf con 249 folios

Visite nuestra pagina web: www.mdelaw.com

12


http://www.mdelaw.com/
mailto:mde@mdelaw.com

1.

NUEVAS REIVINDICACIONES

Una composicion para mejorar la calidad del sabor que comprende:
un agente umami; y
una composicion moduladora del sabor que consiste en
un primer componente modulador del sabor que consiste en una primera sal
que tiene un primer catién Mg?* y un primer anion;
un segundo componente modulador del sabor que consiste en una segunda
sal que tiene un segundo cation Ca?* y un segundo anion; y
un tercer componente modulador del sabor que consiste en una tercera sal
que tiene un tercer cation seleccionado de K* y Na* y un tercer anion;
CARACTERIZADA PORQUE el primer componente modulador del sabor esta a
una concentracion de 0.1 mM a 10 mM;
el segundo componente modulador del sabor esta a una concentracion de 0.1
mM a 10 mM;
el tercer componente modulador del sabor, cuando esta presente, esta a una
concentracion de 0.1 mM a 25 mM;
el agente umami esta presente en una cantidad de 0.01 % en peso a 5 % en peso;
el primer anién se selecciona de citrato, cloruro, fosfato, carbonato, sulfato y sus
combinaciones; y
el segundo anion se selecciona de citrato, cloruro, fosfato, carbonato, sulfato y

sus combinaciones.

La composicidén de la Reivindicacion 1, CARACTERIZADA PORQUE el primer
componente modulador del sabor esta a una concentracién de 1 mM a 5 mM.

La composicion de la Reivindicacion 1, CARACTERIZADA PORQUE el segundo
componente modulador del sabor esta a una concentracién de 1 mM a 5 mM.

La composicion de la Reivindicacion 1, CARACTERIZADA PORQUE el tercer
componente modulador del sabor esta a una concentracién de 1 mM a 15 mM.

La composicidon de la Reivindicacion 1, CARACTERIZADA PORQUE el primer

anion se selecciona de citrato, sulfato, cloruro y sus combinaciones.

La composicion de la Reivindicacion 1, CARACTERIZADA PORQUE el segundo

anion se selecciona de citrato, sulfato, cloruro y sus combinaciones.

La composicion de la Reivindicacion 1, CARACTERIZADA PORQUE el tercer
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11.

12.

13.

14.

anion se selecciona de citrato, cloruro, fosfato, carbonato, sulfato, o sus

combinaciones.

La composicion de la Reivindicacion 1, CARACTERIZADA PORQUE Ila
concentracion del primer componente modulador del sabor es de 0.1 mM a 5 mM,;
la concentracion del segundo componente modulador del sabor es de 0.1 mM a
5 mM; y la concentracion del tercer componente modulador del sabor es de 0.1
mM a 25 mM.

La composicion de la Reivindicacion 1, CARACTERIZADA PORQUE el agente
umami comprende L-glutamato, acido L-glutamico, una sal de acido L-glutamico,
L- glutamina, una sal de L-glutamina, acido L-aspartico, una sal de acido L-
aspartico, un 5'-ribonucleétido, una sal de 5'-ribonucledtido de este, proteina

autolisada, proteina hidrolizada o sus combinaciones.

La composicion de la Reivindicacion 9, CARACTERIZADA PORQUE el agente
umami se selecciona de guanosina 5'-monofosfato, inosina 5'-monofosfato,
guanilato disodico, inosinato disodico, adenilato disoddico; guanilato dipotasico,
inosinato dipotasico, adenilato dipotasico, guanilato de calcio, inosinato de calcio,
adenilato de calcio y sus combinaciones.

La composicion de la Reivindicacion 1, CARACTERIZADA PORQUE el agente
umami se selecciona de un extracto, un puré o un puré que se prepara a partir de
una levadura, un vegetal, un cereal, una carne, un pescado, un producto lacteo,

una yema de huevo, o sus combinaciones.

La composicion de la Reivindicacion 11, CARACTERIZADA PORQUE el agente
umami se selecciona de proteina de levadura autolisada, proteina de levadura

hidrolizada, proteina vegetal hidrolizada y sus combinaciones.

La composicion de la Reivindicacion 11, CARACTERIZADA PORQUE el agente

umami se fermenta.

La composicion de la Reivindicacion 1, CARACTERIZADA PORQUE el pH de la
composicion sapida es de pH 2.5a pH 7.
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Submitted in response to opposition to EP4009810

MEMORANDUM

COMPILED BY: Grant E DuBois

DATE: March 29, 2024

SUBJECT: System G Binary and Ternary Blend Synergy and Concentration/Response

Function Determinations for a Savory Formulation

Synergy Studies

The sensory study was done by the DA Panel team in Thailand led by Areerat Trelokedsakul in a
product known as Ros Dee Savory Flavoring (RSF). RSF is a pork flavored cooking powder
marketed by Ajinomoto (Thailand) Co., Ltd. and is indicated to be 28% maltodextrin, 13% KCl

and 16% M SG. The following samples were eval uated:

RSF @ 20g/L;

RSF @ 20g/L / 5mM KCl;

RSF @ 20g/L / 3mM MgClz;

RSF @ 20g/L / 3mM CaCly;

RSF @ 20g/L / 5mM KCI / 3mM MgCly;

RSF @ 20g/L / 5mM KCI / 3mM CaCly;

RSF @ 20g/L / 3mM MgCl./ 3mM CaCl,

RSF @ 20g/L / 5mM KCI / 3mM MgCl,/ 3mM CaCl,

N~ wNE

The results of this study are as follows:

Rosdee Savory Flavor (RSF) with Mineral Salt Compositions

Sensory Attributes
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The objective of this study was to determine the presence or absence of synergy in Umami Taste
Intensity (UTI) and MouthFeedl Increase (MFI) for Binary and Ternary System G Blends. Thiswas
done by comparison of the expected additive UTI and MFI with the experimentally determined
UTI and MFI for the Binary and Ternary System G Blends. The results obtained from the analysis
of our UTI dataare asfollows:

e 3mM MgCl2/3mM CaCl, Binary Blend: 0.90 (Experimental UTI) > 0.66 (Additive UTI);
Synergy but not statistically significant @ p<0.05 (p = 0.115); and

e 5mM KCI/3mM MgCl2/ 3mM CaCl, Ternary Blend: 1.96 (Experimental UTI) > 1.16
(Additive UTI); Statistically significant synergy @ p < 0.05 (p = 0.000).

Similarly, we compared the experimental MFIs enabled by the Binary and Ternary System G
Blends with the predicted additive MFI values. The results obtained from the analysis of our MFI
data are asfollows:

e 3mM MgCl»/3mM CaCl, Binary Blend: 0.90 (Experimental MFI) > 0.58 (Additive MFI);
Statistically significant synergy @p < 0.05 (p = 0.041).

e 5mM KCI /3mM MqgCl2 / 3mM CaCl, Ternary Blend: 1.60 (Experimental MFI) > 0.78
(Additive MFI); Statistically significant synergy @p < 0.05 (p = 0.000).

Concentration/Response Function Studies

We carried out studies to determine the UTI and MFI Concentration/Response functions for the
System G Ternary Blends.

The samples used for the determination of Concentration/Response functionsfor UTI and MFI for
the Ternary System G Blend were as follows:

RSF @ 20g/L;

RSF @ 20g/L / 2.5mM KCI / 1.5mM MgCl2 / 1.5mM CaCly;
RSF @ 20g/L / 5mM KCI / 3mM MgCl,/ 3mM CaCly;

RSF @ 20g/L / 7.5mM KCI / 4.5mM MgCl, / 4.5mM CaClz; and
RSF @ 20g/L / 10mM KCI / 6mM MgCl, / 6mM CaCl..

grwNPE

On plotting UTI versus System G Ternary Blend Concentration, the plot was a hyperbolic function
asillustrated below:
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Similarly, plotting MFI versus System G Ternary Blend Concentration, the plot was a hyperbolic
function asillustrated below:
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Presentado en respuesta a oposicion de EP4009810
MEMORANDUM

COMPILADO POR: Grant E. DuBois
FECHA: 29 de marzo de 2024

ASUNTO: Sistema G — Determinacién de la sinergia en mezclas binarias y ternarias y de la funcién
concentracion/respuesta para una formulacién de sabor

Estudios de sinergia

El estudio sensorial fue realizado por el equipo del Panel DA en Tailandia, dirigido por Areerat
Trelokedsakul, en un producto conocido como Ros Dee Savory Flavoring (RSF). RSF es un polvo
culinario con sabor a cerdo, comercializado por Ajinomoto (Tailandia) Co., Ltd., y se indica que
contiene 28 % de maltodextrina, 13 % de KCly 16 % de MSG. Se evaluaron las siguientes muestras:

RSF @ 20g/L;

RSF @ 20g/L / 5mM KCl;

RSF @ 20g/L / 3mM MgCF;

RSF @ 20g/L / 3mM CaCF;

RSF @ 20g/L / 5mM KCI / 3mM MgCF;

RSF @ 20g/L / 5mM KC1/ 3mM CaCF;

RSF @ 20g/L / 3mM MgCF / 3mM CaCF

RSF @ 20g/L / 5mM KCI / 3mM MgCF / 3mM CaCF

XNk =

Los resultados de este estudio son los siguientes:

condimento de cerdo Rosdee (RSF) con Composiciones de Sales minerales
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El objetivo de este estudio fue determinar la presencia o ausencia de sinergia en la Intensidad del
Sabor Umami (UTI) y en el Aumento de la Sensacion en Boca (MFI) para mezclas binarias y ternarias
del Sistema G. Esto se realizd mediante la comparacién del aditivo esperado UTI y MFI con el UTl y
MFI determinados experimentalmente para dichas mezclas binarias y ternarias del Sistema G. Los
resultados obtenidos del andlisis de nuestros datos de UTI son los siguientes:

¢ Mezcla Binaria 3mM MgCl / 3mM CaCl: 0.90 (UTI experimental) > 0.66 (UTI aditivo); existe
sinergia pero no es estadisticamente significativa @ p<0.05 (p = 0.115); y

¢ Mezcla Ternaria 5mM KCl / 3mM MgCl / 3mM CaCl: 1.96 (UTI experimental) > 1.16 (UTI
aditivo); sinergia estadisticamente significativa @p<0.05 (p = 0.000).

De manera similar, comparamos los MFI experimentales obtenidos de las mezclas binarias y
ternarias del Sistema G con los valores de MFI aditivos predichos. Los resultados obtenidos del
analisis de nuestros datos de MFI son los siguientes:

e Mezcla Binaria 3mM MgCl / 3mM CaCl: 0.90 (MFI experimental) > 0.58 (MFI aditivo);
sinergia estadisticamente significativa @p<0.05 (p = 0.041).

¢ Mezcla Ternaria 5mM KCl / 3mM MgCl / 3mM CaCl: 1.60 (MFI experimental) > 0.78 (MFI
aditivo); sinergia estadisticamente significativa @p<0.05 (p = 0.000).

Estudios de funcién concentracién/respuesta

Se llevaron a cabo estudios para determinar las funciones de concentracidn/respuesta de UTl y MFI
para las mezclas ternarias del Sistema G.

Las muestras utilizadas para la determinacion de las funciones de concentracidon/respuesta de UTl y
MFI para la mezcla ternaria del Sistema G fueron las siguientes:

RSF @ 20 g/L;

RSF @ 20g/L/ 2.5 mMKCl /1.5 mM MgCl, / 1.5 mM CaCly;
RSF @ 20g/L/ 5 mM KCl / 3 mM MgCl, / 3 mM CaCly;

RSF @ 20 g/L/ 7.5 mM KCI / 4.5 mM MgCl, / 4.5 mM CaCly; y
RSF @ 20 g/L/ 10 mM KCI / 6 mM MgCl, / 6 mM CaCl,.

vk wNRE

Al graficar UTI frente a la concentracion de la mezcla ternaria del Sistema G, la curva resultante fue
una funcion hiperbdlica, como se ilustra a continuacion:
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Similarly, when plotting MFI versus System G Ternary Blend Concentration, the resulting plot was a
hyperbolic function, as illustrated below:
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Europiisches

Patentamt European Patent Clfice
European 80298 MUNICH

o Patent Office GERMANY
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Name: Rossi, Cinzia
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Interlocutory decision in Opposition proceedings (Art. 101(3}a) and 106(2) EPC}
The Cpposition Division - at the oral proceedings dated 02.08.2025 - has decided:

Account being taken of the amendments made by the patent proprietor during the opposition
proceedings, the patent and the invention to which it relates are found to meet the requirements of the
Convention.

The reasens for the decision are enclosed.

Documents for the maintenance of the patent as amended:

Main Request

Description, Paragraphs

2-7, 9-12, 14-46, filed during Cral proceedings on 02-06-2025
49-54, 65, 66,

68-133, 138-201,

224-233, 238-255,

260, 264, 267-277,

291-296, 306-316,

318-322, 324-327,

329-404

Claims, Numbers
1-9 filed in electronic form on 02-04-2025

Drawings, Sheets

Registered letter
EPQ Form 2327 07.19TRI



Date 03.07.2025 Sheet 2 Application No.: 20 792 725.2

59-70 of the patent specification

With the following amendments to the above-mentioned documents done by the division at the
request of the proprietor:

Description, 49, 50, 231
Paragraphs
Delete Previous: 256

Possibility of appeal

This decision is open to appeal according to Article 106(2) EPC. Attention is drawn to the attached text of
Articles 106 to 108 and Rules 97 to 98 EPC.

Opposition Division:

Chairman: Couzy, Frangois
2nd Examiner: Shadid, Rania
1st Examiner: Munteanu, |
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Rossi, Cinzia

Formalities Officer

Tel. No.: +31 70 340-3322 Branch at The Hague
Enclesure(s): 16 page(s) reasons for the decision {Form 2916)

Wording of Art. 106 - 108 and R. 97 - 98 EPC {Form 2019)
Documents relating to the amended text
Minutes of oral proceedings

to EPO postal service: 30.06.25
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Datum Blatt Anmelde-Nr:
Date 03.07.2025 Sheet 1 Application No: 20 7192 725.2

Date Feuille Demande n®:

Facts and Submissions

1 European patent 4 009 810 having the title "METHODS AND COMPOSITIONS
FOR IMPROVED TASTE QUALITY" is based upon European patent application
No. 20 792 725.2 filed on 30-09-2020. It claims priority of US 201962908543
filed on 30-09-2019.

The mention of the grant of the patent has been published in the European
Patent Bulletin of 21-06-2023. Proprietor of the patent is

Almendra Pte. Ltd

435 Orchard Road

No. 11-00 Wisma Atria

Singapore 238877

SG.

2 Notice of opposition has been filed by
Firmenich SA
Rue de la Bergére, 7
1242 Satigny
CH
on 19-03-2024.
The opponent requests revocation of the patent in its entirety based on grounds
of Article 100(a) for lack of novelty and lack of inventive step, Article 100(b} and
Article 100(¢c) EPC. As an auxiliary measure, oral proceedings were requested.
Documents D1-D4 were filed with the notice of opposition (see the attached
Consolidated list).

3 In the observations received on 08-08-2024, the proprietor requests the
maintenance of the patent in amended form (Article 101(3)(a}) EPC) based on
an amended set of claims 1-12. As an auxiliary measure, oral proceedings were
requested. Auxiliary requests 1-8 and D5 have been also filed.

4 On 03-09-2024 the opponent filed a response to the submissions of the
proprietor and submitted D6.

5 The opposition division issued a convocation to oral proceedings (Art. 116 EPC)
for 02-06-2025 on 02-12-2024. The limit date for submissions in preparation of
oral proceedings (Rule 116 EPC) has been set to 02-04-2025.

6 On 28-02-2025 the proprietor submitted additional experimental data D7.

7 On 31-03-2025 the opponent made submissions in support of their request of
revocation of the patent in its entirety based on all requests on file.

EPC Form 2816 01.31TRI



Datum Blatt Anmelde-Nr:

Date 03.07.2025 Sheet 2 Application No: 20 7192 725.2
Date Feuille Demande n®:
8 On 02-04-2025 the proprietor submitted a new main request and new auxiliary

requests 1-8 to replace those on file and arguments in favour of their
allowability. The proprietor filed a letter on 30-04-2025 with arguments in favour
of the claims on file from the point of view of Article 123(2) EPC.

9 On 21-05-2025 the opponent filed a letter with arguments against all requests
on file.
10 The consolidated list of documents cited during the opposition procedure is

annexed to this summons.

1 On 02-06-2025 the oral proceedings took place. During the oral proceedings,
the opponent requested the revocation of the patent in its entirety based on the
grounds of opposition according to Article 100(a), (b) and (¢} EPC and not to
admit D7 into proceedings as being late filed, its filing not being triggered by the
submissions of the opponent and not prima facie relevant. The proprietor
requested the maintenance of the patent on the basis of the main request or
one of the auxiliary requests 1-8 filed on 02-04-2025 and admittance of D7 into
the proceedings.

12 At the end of the proceedings the opposition division decided to maintain the
patent on the basis of the main request and rejected the request of the
opponent to not admit D7 into proceedings. Since the higher ranking main
request has been found allowable, there was no need to discuss the lower
ranking auxiliary requests.

13 The present decision is based on the following request:
Main Request

Description, Paragraphs

2-7,9-12, filed during Oral proceedings on 02-06-2025
14-46, 49-54,

65, 66, 68-133,

138-201,

224-233,

238-255, 260,

264, 267-277,

291-296,

306-316,

EPC Form 2816 01.81TRI



Datum Blatt Anmelde-Nr:
Date 03.07.2025 Sheet 3 Application No: 20 792 125.2
Date Feuille Demande n®:
318-322,
324-327,
329-404
Claims, Numbers
1-9 filed in electronic form on 02-04-2025
Drawings, Sheets
59-70 of the patent specification
With the following amendments to the above-mentioned documents done by the division
at the request of the proprietor:
Description, 49, 50, 231
Paragraphs
Delete Previous: 256
14 The independent claim 1 of the main request reads:

A composition comprising:
an umami agent; and
a taste modulator composition consisting essentially of

* a first taste modulator component consisting essentially of a first salt
having a first cation Mg?* and a first anion;

» a second taste modulator component consisting essentially of a second
salt having a second cation Ca®* and a second anion; and

* a third taste modulator component consisting essentially of a third salt
having a third cation K* and a third anion;

wherein the first taste modulator component is at a concentration of from 0.1
mM to 10 mM;

wherein the second taste modulator component is at a concentration of from 0.1
mM to 10 mM;
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wherein the third taste modulator component is at a concentration of from 5 mM
to 15 mM;

wherein the umami agent is present in an amount of from about 0.01 wt% to
about 5 wt%;

wherein the first anion is selected from citrate, chloride, phosphate, carbonate,
sulfate, and combinations thereof; and

wherein the second anion is selected from citrate, chioride, phosphate,
carbonate, sulfate, and combinations thereof.

ll. Grounds for the decision

15 The opposition is admissible because it meets the requirements of Article 99
(1) EPC and of Rules 3(1) and 76 EPC. The proprietor did not contest the
admissibility of the opposition.

16 Article 123(2) EPC - added subject-matter

16.1  The opponent submitted that claim 1 of the amended main request infringes the
requirements of Article 123(2) EPC, because several selections from the
application as filed would be needed to arrive to the claimed subject-matter:
select potassium as third cation out of sodium and potassium from claim 1 as
filed; the nature of first and second anions must be selected from original claims
4 and 6 respectively, these were dependent on claim 1 as filed but not on each
other; the third amount for the third taste modulator has to be chosen from claim
10 as filed, which refers to claim 1 via claim 8, but not to the original claims 2-7,
thus rendering also the combination of the subject-matter of claims 1 and 2 (for
instance) not directly and unambiguously disclosed in the original claims. The
opponent referred to T895/18 to sustain that the formulation of claims with
single dependencies was a deliberate choice of the applicant, now proprietor,
and that the examples could not serve as pointer for the new combination of
features, because they only disclose specific embodiments comprising a
specific umami agent and specific salts (chlorides) of the three claimed taste
modulators magnesium, calcium and potassium, in specific amounts, while the
claims were much broader. The opponent also submitted that the basis cited by
the proprietor, specifically aspects 723, 726, 729 and 734 would not be a
suitable basis either, because multiple selections would be needed.
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16.2  The proprietor submitted that the claims are suitably based on the originally filed
claims; claim 1 is based on claims 1, 4, 6 and 10, with claim 1 restricted to the
mandatory presence of a third cation and the third cation being potassium.
Claims 2-9 were based on originally filed claims 3, 5, 7, 11 and 14-19. While
the proprietor admitted that the dependent claims as filed do not depend on
each other but on claim 1 only, the subject-matter of the application should be
read from the point of view of the skilled person and a literal approach should be
avoided (T2255/12). Moreover, the application as filed also discloses "aspects"”
of the invention which are drafted in multiple dependency style, which offer a
direct and unambiguous disclosure of the claimed combination of features:

16.2.1 Claim 1 is based on Aspects 723, 726, 729 and 734, with limitation to the
mandatory presence of the third taste modulator, and the cation of the third
modulator being potassium (out of the originally disclosed cations sodium or
potassiumj,

16.2.2 claim 2 corresponds to Aspect 725

16.2.3 claim 3 corresponds to Aspects 727, 730 and 735
16.2.4 claim 4 corresponds to Aspect 739

16.2.5 claim 5 corresponds to Aspect 740

16.2.6 claim & corresponds to Aspect 741

16.2.7 claim 7 corresponds to Aspect 742

16.2.8 claim 8 corresponds to Aspect 743

16.2.9 claim 9 corresponds to Aspect 744.

16.83  The opposition division concluded that the claims of the main request are
suitably based on original claims 1, 10, 4 and 6 of the International application
as filed (WO2021/064616). The selection of potassium between sodium and
potassium as third possible cation is also sustained by all examples, where the
third cation is present and it is potassium. Even though as correctly pointed out
by the opponent, the claims are not dependent on each other, it is considered
that their combination is indeed derivable from the application as filed. The
anions cited in claims 4 and 6, although not dependent on each other, cannot
be considered a selection, but rather the embodiments of the non-defined
anions in claim 1. Moreover, the aspects cited above (16.2.1-16.2.9) present a
clear and unambiguous disclosure of the combination of features in claims 1-9
of the Main request. The opposition division could not follow the opponent's
position that multiple selections would be needed to arrive at the subject-matter
presently claimed, since the aspects discussed above are formulated in the

EPC Form 2816 01.31TRI



Datum Blatt Anmelde-Nr:
Date 03.07.2025 Sheet 6 Application No: 20 7192 725.2

Date Feuille Demande n®:

normal manner of formulating dependent claims which depend on each other,
therefore no selections need to be made. The restriction 0 potassium between
sodium and potassium as possible third cation is not considered a selection but
rather a restriction of the subject-matter. In any case, even if it would be a
selection, it is a single selection from a single list and it is sustained by
numerous pointers in the application (Examples).

16.4  Therefore the opposition division concluded that the main request meets the
requirements of Article 123(2) EPC.

17 Article 83 EPC - suffici f discl
17.1  Inview of deletion of granted claims 14 and 15, the objections raised in the
notice of opposition solely against those claims are moot.

18 Claims int tati
18.1  The opponent submitted that:

+ the concentrations of the taste modulators are not limiting for the claims,
because no reference has been indicated for the concentrations, therefore
the wording of the claims is ambiguous and there are two possibilities to
interpret it: that the concentrations are based on the total composition or
on the taste modulator composition and the amount of the taste modulator
composition on the total composition is not mentioned in the claims; since
it is ambiguous, the broadest interpretation must be used;

+ the concentrations expressed in mM are only meaningful for a liquid
composition, but there is no limitation in the claims to liquid compositions;
the compositions can be solid, for example as disclosed in [0138];

+ the composition is formulated in open wording ("comprising”) therefore
further ingredients may be present, such as additional salts, which makes
it difficult to assess the concentrations;

+ the taste modulator composition is formulated "consisting essentially of",
which means that other ingredients, which do not materially affect the
basic characteristics of the composition, may be present; the patent itself
allows the presence of a fourth taste modulator component, which does
not change the "taste modulator” characteristic, referring to [0046];
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» the concentrations claimed do not refer to the salts, but to the taste
modulator composition, which may include other ingredients ("consisting
essentially of"};

* in a liquid composition, it is impossible to allocate the pairs cations-anions
to each other, since the salts are dissociated,;

+ the taste modulator composition can be a diluted solution, thus including a
high amount of diluent, referring to the stock solutions of salts used in the
examples.

18.2  The proprietor submitted that:

+ they agree with the opponent that there are two possible ways to interpret
the claims, but only the one where the concentrations refer to the total
composition makes technical sense; the claims must be interpreted in the
broadest sense, but from the point of view of the skilled person with a
mind willing to understand; if interpreted in the way proposed by the
opponent, large part of the claim should be ignored and this doesn't make
sense from a technical point of view;

+ the punctuation of the claim, with the three components of the taste
modulator composition indented and the "wherein” features referring to
their concentration and the concentration of the umami agent not
indented, clearly indicates that the concentrations specified are based on
the entire composition;

» because the taste modulator composition consists essentially of the three
components (in the sense of GL-EPO-F-IV.4.20) a fourth modulator
component is not allowed, as it would materially change the composition;
the passages referred to by the opponent are not relevant (description not
adapted to the amended claims);

+ furthermore, the concentrations claimed are very dilute, therefore it
wouldn't make sense to be based on the taste modulator composition,
which would have to include a high amount of diluent, thus not being a
taste modulator composition any more (materially affected); the stock
solutions used in the examples are not the taste modulator compositions,
but an intermediate composition to obtain the final composition;

+ the composition is not necessarily liquid, but it has to be a volumous
composition (like a gel or a paste); the compositions in [0138] are the food
products in which the composition can be used,;
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18.3

18.4

18.5

19
19.1

19.2

* it is agreed with the opponent that it is not possible to match the anions to
cations in a ligquid composition, but it is submitted that the anions are not
important, the cations are the ones that are important; for the third taste
modulator component, the anion is not even defined in claim 1, therefore
the concentration refers to the cation (potassium) concentration.

The opposition division could follow the proprietor's arguments, for the following
reasons: the structure of the claim indicates that the concentrations of the taste
modulator components must have the same basis as the concentration of the
umami agent; since the umami agent is not part of the taste modulator
composition but of the final composition claimed, its concentration must be
based on the total composition and s6 must be the concentrations of the taste
modulator components; furthermore, since the anion for the third taste
modulator component is not specified in claim 1, the concentration of 5 mM to
15 mM must refer to the cation (K*) and so this must also apply the other taste
modulator components (Mg?* and Ca?*), this being the most reasonable
interpretation of the claim from a technical point of view.

The opposition division considered that the interpretation adopted by the
opponent was not a reasonable technical interpretation of claim 1; should the
skilled person interpret the claim 1 in this way, many features of the claim would
be completely ignored; contrarily to the opponent's view, the skilled person
would read the claims with a mind willing to understand, aiming for a technically
sensible interpretation (CLB 2022, 11LA.6.1); furthermore, the skilled person
would use the description to interpret claims when confronted with obscure or
inconsistent features (CLB 2022, 1.E.1.3.9 d) and would rule out interpretations
that are illogical or do not make technical sense (CLB 2022, 11.E.2.3.3).

Therefore the opposition division concluded that the concentrations for the three
taste modulator components are limiting for the compositions claimed, because
they define the amounts of at least the cations (Mg?*, Ca* and K*} in the whole
composition.

Article 54 EPC - novelty
The opponent raised objections of lack of novelty against the granted claims
over D1 for claims 1-5, 7 and 9-13, D2 (claim 11) and D3 (claims 1-13).

According to the opponent (who maintains the view that the concentrations of
the taste modulator components are not limiting for the composition of claim 1},
mixture 6 of example 1 in D1 anticipates the subject-matter of claim 1. Example
1, mixture 6 discloses a composition comprising CaCl,, MgCl,, KH,PO,4, KOH
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and umami agents: aspartic acid, glutamine and glutamic acid; the mixture is
dissolved in water at a concentration of 0.5 wt%; the concentration of the umami
agents in the final aqueous solution is 0.0162 wt%, the concentration of calcium
chloride is 2.15 mM, the concentration of magnesium chloride is 1.74 mM and
the concentration of potassium salt is 22.07 mM; use Example 1 of D1 relates to
a bouillon which comprises the umami agents sodium glutamate, yeast extract
powder, aspartic acid and glutamine, CaCl,, MgCl, and KH,PQ,, in
concentrations of 0.322 wt%, 0.81 mM, 0.66 mM and 0.29 mM, respectively, in
the final bouillon, thus also anticipating the subject-matter of claim 1. D1,
Example 2 discloses a solid composition comprising CaCl,, MgCl,, KH,PO, and
potassium bicarbonate, as well as aspartic acid and glutamine as umami agents
in a concentration of 1.7 wt%; since the composition of D1, Example 2 is solid,
the mM concentrations cannot be calculated; however, since the compositions
claimed in the opposed patent can also be solid, the molar concentrations
cannot be considered limiting and they are anticipated by D1, Example 2.

19.3 D2, example 12, discloses a water-based sports drink comprising calcium
lactate, trisodium citrate, magnesium chloride and glutamic acid (umami agent).
The opponent calculated that the concentrations are: 5.04 mM, 1.16 mM, 1.58
mM and 0.0055 wt%, respectively.

19.4 D3, Example 5 discloses a dry powder comprising potassium chloride, sea salt,
calcium lactate, high nucleotide yeast extract (umami agent), magnesium
chloride and calcium sulfate; since the composition of D3 is solid, the mM
concentrations cannot be calculated; however, since the compositions claimed
in the opposed patent can also be solid, the molar concentrations cannot be
considered limiting and they are anticipated by D3, Example 5.

19.5 Inview of the amendment to claim 1 vs. the claims as granted: the third taste
modulator is mandatory and it is a K* salt, in a concentration of between 5 mM
and 15 mM, and in view of the conclusion above (18.5) the opposition division
concluded that none of the cited documents discloses the subject-matter of
independent claim 1, for the following reasons:

19.6 D1, Example 1, mixture 6 and use example 1 disclose compositions comprising
either a higher or a lower amount of K* than the amended claim 1, while
Example 2 cannot disclose the molar concentrations of magnesium, calcium
and potassium salts since it discloses a solid mixture.

19.7 D2 does not disclose potassium salts.

19.8 D3 cannot disclose the claimed molar concentrations of Mg2*, Ca?* and K* since
it does not disclose a dilute composition but rather a dry powder composition.
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19.9  The food product claims 11-13 have been deleted from the main request,
therefore the objections against these claims are moot.

19.10 Therefore the opposition division concluded that the main request meets the
requirements of Article 54 EPC.

20 Article 56 EPC - inventive step
20.1  The opponent formulated a number of inventive step objections against the
claims of the opposed patent:

20.1.1 Starting from D1, Example 1 mixture 6 or alternatively use example 1 as closest
prior art, the distinguishing feature of claim 1 is a different concentration of the
potassium, but no particular technical effect is associated with this feature; in
this context, the opponent contested that any technical effect of the potassium
salt concentration could be deduced from either the experiments in the opposed
patent, or the supplementary experimental evidence of DS (because in the
experiments conducted in D5, not only the potassium concentration was varied,
but also the magnesium and calcium salts concentration), or the supplementary
evidence of D7 (because it is not a suitable comparison with the closest prior
art, since the concentrations of magnesium and calcium salts are higher than in
D1 and a different umami agent is used); in any case no technical effect could
be acknowledged over the entire breadth of claim 1 which extended to different
magnesium and calcium salts (citrate, chloride, phosphate, carbonate, sulfate
and combinations thereof}, and any potassium salt, as well as to any possible
umami agent; moreover, the concentrations claimed extend over relatively
broad ranges, while the experiments only use punctual values not covering the
entire ranges; consequently, the objective technical problem can only be
considered the provision of an alternative composition which imparts umami
taste; the solution proposed in claim 1 - potassium concentration between 5 mM
and 15 mM - is an obvious alternative for the skilled person in view of D1 alone,
which discloses higher concentrations (Example 1 mixture 6) or lower
concentrations (use Example 1).

20.1.2 Starting from D4 as the closest prior art: Embodiment 5 discloses a beverage
comprising magnesium carbonate, calcium carbonate and potassium carbonate
in the claimed amounts; the distinguishing feature is the presence of an umami
agent; no sample has been tested in the opposed patent, nor in the
supplemental experimental data, compriging the salts but not the umami agent,
therefore no technical effect can be acknowledged; the objective technical
problem is the provision of a composition having a satistactory body and which
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20.1.3

20.2
20.2.1

imparts umami taste; the solution would be certainly obvious for the skilled
person, as numerous umami agents are known and the skilled person knows
they can be added to all kinds of compositions and also knows how to adapt the
amounts such that an umami taste is imparted to the composition; likewise, also
D1 and D3 suggest compositions that comprise both an umami agent and
magnesium/calcium/potassium salts. For this reason, claim 1 does not involve
an inventive step in view of D4 in combination with the common general
knowledge of a skilled person and/or in combination with D1 and/or D3.

In the notice of opposition, the proprietor considered that D2, Example 12 would
also be a suitable starting point, the granted claim 1 differing only in a higher
amount of umami agent (0.0055 wt% in D2, example 12); since no comparative
examples showing any effect for a higher amount of umami agent was present
in the application, there was no technical effect and the objective technical
problem was the provision of an alternative composition, and the solution - an
obvious alternative for the skilled person. D3 was considered the closest prior
art for the subject-matter of auxiliary requests 6 and 8, the distinguishing feature
being that D3 does not disclose calcium chloride but only calcium lactate/
sulphate; no technical effect is demonstrated in the opposed patent because all
examples use calcium chloride; therefore the objection technical problem
merely lies in the provision of an alternative composition, the solution being
obvious to the skilled person in view of [0054] of D3 itself, wherein it is
suggested that potassium chloride is delivered in form of "Sylvinite", that
inherently comprises calcium chloride, or in view of Examples 1 and 2 of D1, as
well as [0032]-[0033] of D1 that suggest that calcium chloride can be present in
taste improving compositions.

The proprietor submitted that:

With regard to D1: the concentrations of magnesium and calcium salts in the
experimental data shown in D7, 3mM, is rather close to the concentrations of
same salts in D1; the same anions (chloride) were used; it is reasonable to
extrapolate to other salts, because the effect is due to the cations; D7 shows
that the concentration of potassium between 5 mM and 15 mM is advantageous
to insure an optimal balance between an improved umami intensity and an
improved mouthfeel; the objective technical problem is thus to provide a
composition with an improved umami taste intensity and an improved
mouthfeel. D1 discloses umami tasting compositions, but it does not mention
anything about improving the umami taste intensity or mouthfeel. The proprietor
submitted that also in the case of the use example 1 of D1, the bouillon
comprises a high concentration of potassium (due to the high amount of
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potassium bicarbonate in the mixture of Example 2, which is used in the
formulation C of the bouillon) and there is neither teaching nor incentive in D1
for the skilled person to reduce the potassium concentration.

20.2.2 D2 would be the closest prior art as the composition disclosed in Example 12 is
the closest to the claimed composition; the distinguishing feature is the
presence of a potassium salt in a concentration of from SmM to 15 mM; the
experimental data in the patent and D5 show a synergistic improvement of the
mouthfeel properties for compositions comprising a potassium salt in the
claimed amounts; the technical problem is to provide a composition comprising
an umami agent that has an improved mouthfeel. Absent any teaching in D2 or
any of the other cited documents D1, D3 and D4 regarding the problems
associated with umami agents and improvement of mouthfeel of such
compositions, claim 1 is inventive of D2 alone or in combination with D1, D3 or
D4.

20.2.3 D3 is not a suitable closest prior art, as it does not teach anything about umami
agents or improvement of mouthfeel in compositions comprising umami agents.
Even if the skilled person would have considered D3 as closest prior art, the
technical problem to be solved would be the provision of a composition
comprising an umami agent that has an improved mouthfeel; the skilled person
would not arrive at the subject-matter of claim 1 without inventive effort, as D3
does not teach anything about the problems associated with umami agents;
furthermore, the amounts of calcium, magnesium, and potassium components
in the composition of D3 are far higher than in the composition of claim 1, and
even if the skilled person would consider the compositions suitable to be used in
diluted form, there no teaching in D3 that would lead the skilled person to the
composition of ¢claim 1.

20.2.4 D4 is not a suitable starting point, because the opposed patent aims to improve
the key properties of umami tasting (i.e. savoury) compositions, while D4 aims
to improve (sweet tasting) beverages. In any case, the skilled person would not
add an umami agent 1o the cola beverage of Embodiment 5, since this would be
against the teaching of D4 which warns against salty off-tastes in beverages.

20.3  The opposition division concluded that the claims of the main request involve an
inventive step within the meaning of Article 56 EPC for the following reasons:

Closest prior art

20.4  The closest prior art refers to a single reference that discloses the combination
of features constituting the most promising starting point for developing the
invention. It is selected based on its similarity in purpose or effect to the
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20.5

20.6

20.7

20.8

20.9

invention or its belonging to the same or a closely related technical field. In
practice, it generally corresponds to a similar use and requires minimal
structural and functional modifications to arrive at the claimed invention.

The aim of the patent is defined in [0007]: improvement of key properties
associated with many umami agents, including bitter off-taste and mouthfeel
characteristics.

Among the available documents, the opposition division regarded D1,
specifically Example 1, mixture 6 as the most promising starting point for
development of the invention, for the following reasons: D1 aims to provide
mixtures and powders employed in particular for the preparation of foodstuffs
and compositions for consumption for pleasure of reduced common salt content
with the aim of imitating the salty taste and/or enhancing the existing salty taste
[0003]. It discloses compositions in liquid form, which are therefore suitable for a
meaningful comparison with the compositions of the patent, where the
concentrations of salt are expressed in mM; moreover, the compositions of D1
comprise umami agents and the cations claimed in the opposed patent.

D2 relates to a novel steviol glycoside (page 1, lines 5-6) and aims to define the
structure of the small quantity sweeteners contained in the Stevia variety and to
confirm their influence on the taste for Stevia sweetener (page 4, lines 24-27).
The opposition division considered D2 pertaining to a different technical field
than the opposed patent (and D1).

D3 relates to a reduced sodium composition imparting a salty taste [0002]. It
aims to provide an improved salt replacing compositions having desirable taste
characteristics, suitable ingredient properties in the specific foods, and
comprised of natural and nutritionally beneficial ingredients [0024]. All
compositions disclosed in D3 are dry powders, therefore it was considered less
suitable for a meaningful comparison with the claimed subject-matter than D1.

D4 addresses a very different problem, as its objective is to provide a beverage,
especially a carbonated beverage, which has improved overall flavor
impression, desirable sweetness intensity, increased body, even at decreased
sugar levels or with no sugar, wherein the sourness can be controlled over a
broad pH range and containing polyvalent cations which are stable against
precipitation of salts for an extended period of time (page 3, lines 10-25). It
might be even said that D4 is in a different technical field than the opposed
patent and D1.

Distinguishing feature

EPC Form 2816 01.31TRI



Datum Blatt Anmelde-Nr:
Date 03.07.2025 Sheet 14 Application No: 20 792 125.2

Date Feuille Demande n®:

20.10 As discussed above 19.6, the subject matter of claim 1 differs from both
embodiments considered by the opponent as possible starting points in that the
concentration of potassium is different. This has been agreed by both parties.

Technical effect

20.11 The opposition division is satisfied that data in the opposed patent and the
supplementary data submitted by the patentee, D5 and D7, show that a
technical effect is indeed proven for a concentration of K* of between 5mM and
15 mM: D5 shows that compositions comprising all three cations in
concentrations in the claimed range (3mM MgCl,, 3mM CaCl, and 5mM KCI})
have a synergistically improved mouthfeel and umami intensity; D7 shows that
concentrations of KCl between 5 mM and 15 mM provide both high umami
intensity and improved mouthfeel. For higher concentrations the mouthfeel
levels up but the umami intensity begins to decrease. The opposition division
could not follow the opponent's position that D7 does not prove a technical
effect over the entire breadth of the claim, as it considered credible that the
effects shown can be extrapolated to other salts and other umami agents than
those used in the patent and the supplemental experiments. The opposition
division also considered that the experimental data in the patent and the
supplemental experiments D5 and D7 can be compared with the compositions
of D1, since the same magnesium and calcium salts are used (chlorides) and
the amounts are not very different: D1, example 1, mixture 6: the concentration
of calcium chloride is 2.15 mM, the concentration of magnesium chloride is 1.74
mM, while the patent and the supplementary experiments use 3 mM for both
magnesium and calcium chloride.

20.12 Therefore the opposition division concluded that the technical effect over D1 is
an improved umami intensity and an improved mouthfeel.

Objective technical problem

20.13 In view of the above acknowledged technical effect, the objective technical
problem is considered to be the provision of a savoury composition which has
an improved umami taste intensity and improved mouthfeel

Solution

20.14 The solution proposed in claim 1 is a concentration of K* salt(s) between 5 mM
and 15 mM; a discussed above, it is considered that the problem is credibly
solved over the entire range claimed.

Non-obviousness of the solution
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20.15 The opposition division concluded the the skilled person had neither teaching,
nor incentive to modify the compositions disclosed in D1 by reducing the
amount of potassium, and even less with the expectation of success. D1 does
not envisage improvement of umami taste intensity (but of the salty taste, which
is another basic taste), nor the mouthfeel. Therefore the solution proposed in
claim 1 cannot be considered obvious in view of D1 alone. Turning to the other
documents: D2 deals with novel steviol glycosides, therefore the skilled person
would not have considered it relevant to solve the above problem; even if the
skilled person would have consulted it, D2 does not disclose anything about
potassium salts, therefore it cannot teach the solution. D3 relates to a process
of flavoring a food by including the reduced sodium salty taste composition of
the invention and a process of making the reduced salt composition [0002].
However, the compositions of D3 are all in dry form, therefore they cannot either
teach the solution - concentration of potassium salts between 5 mM and 15 mM.
As already discussed above 20.9, D4 is in a different technical field, namely
sweet fruity beverages, therefore the skilled person would not have considered
it relevant for the technical problem relating to savoury compositions.

20.16 For all these reasons, the opposition division concluded that the claimed
solution involves an inventive step within the meaning of Article 56 EPC.

20.17 For the sake of completeness, should the skilled person have started from D4
as closest prior art, they would still not have arrived to a composition as claimed
in an obvious way. This is because the skilled person would not have envisaged
to modify a sweet cola beverage by adding an umami agent, as this is not within
the experimental abilities of the skilled person; nor would have the skilled
person found such a teaching in D1 or D3 as submitted by the opponent, since
none of these documents teaches anything about sweet beverages. To add an
umami agent to a sweet beverage would completely modify the taste of the
beverage, which would be contrary to the aims of D4.

21 R h mit D7 in 1 in

21.1  The opponent submitted that D7 should not be admitted into proceedings as
being late filed and not prima facie relevant, because it was not suitable as
comparison for the closest prior art D1, and it cannot prove a technical effect
over the entire claimed range.

21.2  The proprietor submitted that D7 should be admitted: it was not late filed, as it
was filed at least one month before the limit date under Rule 116 EPC, it was
filed as soon as possible and it was filed on response to the negative provisional
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opinion expressed in the annex to the summons to oral proceedings. It is useful
to complete the data in the patent because it shows the effects of varying
concentrations of KCI, while maintaining the concentrations of magnesium and
calcium salts constant.

21.3  The opposition division decided to reject the opponent's request because it
didn't consider D7 late filed, as it was filed well before the limit date for
submissions in preparation of oral proceedings (Rule 116 EPC) and in the same
time it proved to be very relevant for the decision on the inventive step, being
used by both parties in their argumentation.

29 Adaptation of the descripti

22.1  The proprietor filed a description adapted to the claims of the main request upon
the request of the opposition division.

22.2  The opposition division had objections against [0049], [0050] and [0256]. The
proprietor agreed to the objections and requested deletion of [0256] and
deletion of the last sentences in each of [0049] and [0050]. Furthermore, the
proprietor observed that a typing error occurred in [0231] and requested the
division to correct it.

22.3  The opponent did not have any objections against the amendments filed or the
requested corrections.

ll. Decisions

The Opposition Division is of the opinion that, taking into consideration the
amendments made by the proprietor of the European patent during the
opposition proceedings, the patent and the invention to which it relates meet the
requirements of the EPC, therefore decides to maintain the patent as amended,
provided that the conditions laid down in the Implementing Regulations are
fulfilled (Article 101(3)(a) EPC).

The opponent’s request not to admit D7 into the opposition proceedings is
rejected.

EPC Form 2816 01.81TRI



Article 106
Decisions subject to appeal

(1) An appeal shall lie from decisions of the Receiving Section, Examining Divisions, Opposition Divisions and the Legal
Division. It shall have suspensive effect.

{2) A decision which does not terminate proceedings as regards one of the parties can only be appealed together with
the final decision, unless the decision allows a separate appeal.

(3) The right to file an appeal against decisions relating to the apportionment or fixing of costs in opposition
proceedings may be restricted in the Implementing Regulations.

Rule 97
Appeal against apportionment and fixing of costs

{1) The apportionment of costs of opposition proceedings cannot be the sole subject of an appeal.

{2) A decision fixing the amount of costs of opposition proceedings cannot be appealed unless the amount exceeds
that of the fee for appeal.

Rule 98
Surrender or lapse of the patent

The decision of an Cpposition Division may be appealed even if the European patent has been surrendered in all the
designated Contracting States or has lapsed in all those States.

Article 107
Persons entitled to appeal and to be parties to appeal proceedings

Any party to proceedings adversely affected by a decision may appeal. Any other parties to the proceedings shall be
parties to the appeal proceedings as of right.

Article 108
Time limit and form

Notice of appeal shall be filed, in accordance with the Implementing Regulations, at the European Patent Office within
two months of notification of the decision. Notice of appeal shall not be deemed to have been filed until the fee for
appeal has been paid. Within four months of notification of the decision, a statement setting out the grounds of appeal
shall be filed in accordance with the Implementing Regulations.

Further information concerning the filing of an appeal
{a) Notice of appeal can be filed in accordance with Rule 1 and Rule 2{1) EPC, by delivery by hand, by post, or by

technical means of communication. The filing has to comply with the details and conditions and, where appropriate,
any special formal or technical requirements laid down by the President of the European Patent Office (R. 99(3)

EPC}).
{b) The addresses of the filing offices of the European Patent Office are as follows:
(i} European Patent Office (i) European Patent Office (i) European Patent Office
D-80298 Munich Postbus 5818 D-10958 Berlin
Germany NL-2280 HV Rijswijk (ZH} Germany

The Netherlands

EPO Form 2019 11.12TRI



{c) The notice of appeal must contain the name and address of the appellant in accordance with the provisions of Rule
41(2Kc) EPC, an indication of the decision impugned, and a request defining the subject of the appeal. In the
statement of grounds of appeal the appellant shall indicate the reasens for setting aside the decision impugned, or
the extent to which it is to be amended, and the facts and evidence on which the appeal is based {R. 99(1} and (2}
EPC). The notice of appeal and any subsequent submissions stating the grounds for appeal must be signed (R.
50(3) EPC).

(d) The fee for appeal is laid down in the Rules relating to Fees. The schedule of fees and expenses of the EPO or a
reference to the current version is regularly published in the Official Journal of the European Patent Office under the
heading "Guidance for the payment of fees, expenses and prices”. Fee information is also published on the EPO
website under www.epo.org/ fees.
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[0001] -
BACKGROUND

[0002] Natural sugars, such as sucrose, fructose and glucose, are utilized in the food
and beverage industries to provide a pleasant taste to foods and beverages. In addition,
natural sugars are commonly used in pharmaceuticals, nutraceuticals, and oral
hygienic/cosmetic products to similarly impart a pleasant taste. Sucrose, in particular,
imparts a taste that is highly preferred by many consumers. Although sucrose provides
superior sweetness characteristics, it is caloric. High-potency ("HP") sweeteners have
beenintroduced to address consumer demand for products having a pleasant taste,
while at the same time meet increasing demand for healthier, reduced calorie products.
Moreover, the demand for healthier, reduced calorie products is being driven by public
policy and regulatory mandates,

[0003] However, HP sweeteners differ significantly from natural caloric sugars in ways
that frustrate consumers and limit market penetration of products containing many HP
sweeteners. On a taste basis, HP sweeteners exhibit temporal profiles, maximal
responses, flavor profiles, mouthfeels, and adaptation behaviors that differ from sugar.
Commonly, HP sweeteners exhibit delayed sweetness onsets, lingering sweet
aftertastes, bitter off tastes, astringent tastes, cooling and/or licorice-like tastes. HP
sweeteners may be synthetic chemicals, natural substances, physically or chemically
modified natural substances, and/or reaction products obtained from synthetic and/or
natural substances. The desire for natural HP sweeteners with favorable taste
characteristics remains high.

[0004] One class of HP sweeteners are the steviol glycosides. However, utilization has
been limited to date by certain undesirable taste properties, including licorice and bitter
off tastes, astringency and lingering sweet aftertaste. These undesirable taste
properties tend to become more prominent with increased concentration. For example,
these undesirable taste attributes are particularly prominent in carbonated beverages,
where full replacement of sugar may involve concentrations of steviol glycosides that
exceed 500 mg/L.

[0005] Importantly, although there exist certain taste modulators that have addressed
some or many of the undesirable taste properties of HP sweeteners, the use of taste
modulators has added significant cost to the use of HP sweeteners. For example,
although a blend consisting of a steviol glycoside, rebaudioside A, with meso-erythritol
can ameliorate the undesirable taste properties of rebaudioside A, it also results ina
costincrease of about 2- to 4-fold for the good-tasting blends compared to
rebaudioside A alone. The cost increase is even more signhificant when compared to the
costs associated with sweeteners such as aspartame- or aspartame/acesulfame-



sweetened products. W02010/038911 describes compositions comprising Stevia
sweetening components.

[0006] Despite advances in compositions and methods for sweetening foods,
beverages, and other products, there is a scarcity of HP sweeteners that have both the
taste properties of sucrose, fructose and glucose and suitably low cost for widespread
use. These needs and other needs are satisfied by the present disclosure.

SUMMARY

[0007] In accordance with a first aspect of the present invention, there is provided a
composition according to claim 1, the composition comprising an umami agent and a
taste modulator composition. The taste modulator component improves key properties
associated with many umami agents, including bitter off-taste and mouthfeel
characteristics. In further aspects, the disclosed taste modulator composition can
further comprise an additional CaSR modulator. inacecordance with-asecondaspectof

[0008] -

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] Many aspects of the present disclosure can be better understood with reference
to the following drawings. The components in the drawings are not necessarily to scale,
emphasis instead being placed upon clearly illustrating the principles of the present
disclosure. Moreover, in the drawings, like reference numerals designate corresponding
parts throughout the several views,

« FIG. 1 shows chemical structures for representative stevia-derived compounds
as indicated {(Rebaudioside A, Rebaudioside B, and Rebaudioside C).

+ FIG. 2 shows chemical structures for representative stevia-derived compounds
as indicated (Rebaudioside D, Rebaudioside E, and Rebaudioside F).

+ FIG. 3 shows chemical structures for representative stevia-derived compounds
as indicated {Rebaudioside M and Rebaudioside N).

+ FIG. 4 shows chemical structures for representative stevia-derived compounds
as indicated (Steviol, Steviolmonoside, Steviolbioside, and Stevioside).

+ FIG. 5 shows chemical structures for representative stevia-derived compounds
as indicated (Rubusoside and Dulcoside A).

+ FIG. 6 shows representative data for the effect of a disclosed taste modulator
composition on an umami taste using MSG as the umami agent.



+ FIG. 7 shows representative data for the effect of a disclosed taste modulator
composition on an umami taste using MSG+IMP as the umami agents.

+ FIG. 8 shows representative data for the effect of a disclosed taste modulator
composition on an umami taste using MSG as the umami agent.

+ FIG. 9 shows representative data for the effect of a disclosed taste modulator
composition on an umami taste using a savory food seasoning as the umami
agent.

+ FIG. 10 shows representative data for the effect of a disclosed taste modulator
composition on an umami taste using a savory food seasoning as the umami
agent.

« FIG. 11 shows representative data for the effect of a disclosed taste modulator
composition on sensory qualities with a hydrolyzed vegetable protein
preparation.

+ FIG. 12 shows representative data for the effect of a disclosed taste modulator
composition on sensory qualities, e.g., bitterness, with a stevia sweetener
preparation.

[0010] Additional advantages of the disclosure will be set forth in part in the description
which follows, and in part will be obvious from the description, or can be learned by
practice of the disclosure. The advantages of the disclosure will be realized and attained
by means of the elements and combinations particularly pointed out in the appended
claims, Itis to be understood that both the foregoing general description and the
following detailed description are exemplary and explanatory only and are not
restrictive of the disclosure, as claimed.

DETAILED DESCRIPTION

[0011] Many modifications and other aspects disclosed herein will come to mind to one
skilled in the art to which the disclosed compositions and methods pertain having the
benefit of the teachings presented in the foregoing descriptions and the associated
drawings. Therefore, it is to be understood that the disclosure is not to be limited to the
specific aspects disclosed and that modifications and other aspects are intended to be
included within the scope of the appended claims. The skilled artisan will recognize
many variants and adaptations of the aspects described herein. These variants and
adaptations are intended to be included in the teachings of this disclosure and to be
encompassed by the claims herein.

[0012] Although specific terms are employed herein, they are used in a generic and
descriptive sense only and not for purposes of limitation.

[0013] -



[0014] Any recited method can be carried out in the order of events recited or in any
other order that is logically possible. That is, unless otherwise expressly stated, itisin
no way intended that any method or aspect set forth herein be construed as requiring
that its steps be performed in a specific order. Accordingly, where a method claim does
not specifically state in the claims or descriptions that the steps are to be limited to a
specific order, it is no way intended that an order be inferred, in any respect. This holds
for any possible non-express basis for interpretation, including matters of logic with
respect to arrangement of steps or operational flow, plain meaning derived from
grammatical organization or punctuation, or the number or type of aspects described in
the specification.

[0015] The publications discussed herein are provided solely for their disclosure prior to
the filing date of the present application. Nothing herein is to be construed as an
admission that the present disclosure is not entitled to antedate such publication by
virtue of prior disclosure. Further, the dates of publication provided herein can be
different from the actual publication dates, which can require independent
confirmation.

[0016] While aspects of the present disclosure can be described and claimed in a
particular statutory class, such as the system statutory class, this is for convenience
only and one of skill in the art will understand that each aspect of the present disclosure
can be described and claimed in any statutory class.

[0017] It is also to be understood that the terminology used herein is for the purpose of
describing particular aspects only and is not intended to be limiting. Unless defined
otherwise, all technical and scientific terms used herein have the same meaning as
commonly understood by one of ordinary skill in the art to which the disclosed
compositions and methods belong. It will be further understood that terms, such as
those defined in commonly used dictionaries, should be interpreted as having a
meaning that is consistent with their meaning in the context of the specification and
relevant art and should not be interpreted in an idealized or overly formal sense unless
expressly defined herein.

[0018] Prior to describing the various aspects of the present disclosure, the following
definitions are provided and should be used unless otherwise indicated. Additional
terms may be defined elsewhere in the present disclosure.

Definitions

[0019] As used herein, "comprising” is to be interpreted as specifying the presence of
the stated features, integers, steps, or components as referred to, but does not
preclude the presence or addition of one or more features, integers, steps, or
components, or groups thereof. Additionally, the term "comprising” is intended to
include examples and aspects encompassed by the terms "consisting essentially of"



and "consisting of." Similarly, the term "consisting essentially of” is intended to include
examples encompassed by the term "consisting of.”

[0020] As used in the specification and the appended claims, the singular forms "a,”
"an" and "the" include plural referents unless the context clearly dictates otherwise.
Thus, for example, reference to "HP sweetener,” "a sweetening agent,” "a cation," or"a
taste modulator," including, but not limited to, two or more such HP sweeteners,
sweetening agents, cations, or taste modulators, including combinations of sweetening

agents, cations, and taste modulators, and the like.

[0021] It should be noted that ratios, concentrations, amounts, and other numerical
data can be expressed herein in a range format. It will be further understood that the
endpoints of each of the ranges are significant both in relation to the other endpoint,
and independently of the other endpoint. Itis also understood that there are a number
of values disclosed herein, and that each value is also herein disclosed as "about" that
particular value in addition to the value itself. For example, if the value "10" is disclosed,
then "about 10" is also disclosed. Ranges can be expressed herein as from "about" one
particular value, and/or to "about" another particular value. Similarly, when values are
expressed as approximations, by use of the antecedent "about," it will be understood
that the particular value forms a further aspect. For example, if the value "about 10" is
disclosed, then "10" is also disclosed.

[0022] When a range is expressed, a further aspect includes from the one particular
value and/or to the other particular value. For example, where the stated range includes
one or both of the limits, ranges excluding either or both of those included limits are
also included in the disclosure, e.g. the phrase "x to y" includes the range from 'x' to 'y’
as well as the range greater than 'xX’ and less than'y’. The range can also be expressed as
an upper limit, e.g. ‘about x, y, z, or less’ and should be interpreted to include the
specific ranges of 'about X, ‘about ¥, and ‘about z' as well as the ranges of ‘less than x|
less thany’, and 'less than z' Likewise, the phrase 'about x, vy, z, or greater’ should be
interpreted to include the specific ranges of ‘about x', 'abouty’, and ‘about z' as well as
the ranges of 'greater than x|, greater than y', and 'greater than z' In addition, the phrase
"about “x'to'y"

, where 'x’ and 'y' are numerical values, includes "about ~ x' to about 'y

[0023] It is to be understood that such a range format is used for convenience and
brevity, and thus, should be interpreted in a flexible manner to include not only the
numerical values explicitly recited as the limits of the range, but also to include all the
individual numerical values or sub-ranges encompassed within that range as if each
numerical value and sub-range is explicitly recited. To illustrate, a numerical range of
"about 0.1% to 5%" should be interpreted to include not only the explicitly recited
values of about 0.1% to about 5%, but also include individual values (e.g., about 1%,
about 2%, about 3%, and about 4%) and the sub-ranges (e.g., about 0.5% to about



1.1%; about 5% to about 2.4%; about 0.5% to about 3.2%, and about 0.5% to about
4.4%, and other possible sub-ranges) within the indicated range.

[0024] As used herein, the terms "about,” "approximate,” "at or about,” and
"substantially" mean that the amount or value in question can be the exact value or a
value that provides equivalent results or effects as recited in the claims or taught
herein. That is, it is understood that amounts, sizes, formulations, parameters, and
other quantities and characteristics are not and need not be exact, but may be
approximate and/or larger or smaller, as desired, reflecting tolerances, conversion
factors, rounding off, measurement error and the like, and other factors known to those
of skillin the art such that equivalent results or effects are obtained. In some
circumstances, the value that provides equivalent results or effects cannot be
reasonably determined. In such cases, it is generally understood, as used herein, that
"about" and "at or about" mean the nominal value indicated £10% variation unless
otherwise indicated or inferred. In general, an amount, size, formulation, parameter or
other quantity or characteristic is "about,” "approximate,” or "at or about" whether or not
expressly stated to be such. It is understood that where "about," "approximate,” or "at or
about" is used before a quantitative value, the parameter also includes the specific
quantitative value itself, unless specifically stated otherwise.

[0025] As used herein, "stevia sweetener,” "stevia-derived sweetener," and "Stevia
rebaudiana-derived sweetener” can be used interchangeably. It is understood that a
stevia sweetener can refer to an extract, concentrate, juice, or other preparation
obtained from leaves and/or other plant structures {(e.g., fruits, seeds, stems or fleshy
plant parts) of a plantin the genus Stevia, in some cases from the Stevia rebaudiana
plant; or a mixture of one or more purified or partially purified component or compound
from a plant in the genus Stevia, in some cases from the Stevia rebaudiana plant, such
as steviol glycosides, stevioside, rebaudioside A, rebaudioside B, rebaudioside C,
rebaudioside F, rebaudioside F, dulcoside A, steviolbioside, rubusoside, as well as other
steviol glycosides found in a plant in the genus Stevia, in some cases from the Stevia
rebaudiana plant, and mixtures thereof; glucosylated steviol glucosides; and

combinations, mixtures, and kits comprising.

[0026] As used herein, the term "steviol glycoside(s)" refers to glycosides of steviol,
including, but not limited to, naturally occurring steviol glycosides, e.g. Rebaudioside A,
Rebaudioside B, Rebaudioside C, Rebaudioside D, Rebaudioside E, Rebaudioside F,
Rebaudioside G, Rebaudioside H, Rebaudioside |, Rebaudioside J, Rebaudioside K,
Rebaudioside L, Rebaudioside M (also referred to as Rebaudioside X), Rebaudioside N,
Rebaudioside O, Stevioside, Steviolbioside, Dulcoside A, Rubusoside, etc., or synthetic
steviol glycosides, e.g. enzymatically glucosylated steviol glycosides and combinations
thereof.



[0027] As used herein, "monk fruit sweetener," "monk fruit-derived sweetener," "luo han
guo sweetener,” luo han guo-derived sweetener,” and "Siraitia grosvenorii -derived
sweetener” can be used interchangeably. It is understood that a monk fruit sweetener
can refer to an extract, concentrate, juice, or other preparation obtained from leaves
and/or other plant structures (e.g., fruits, seeds, stems or fleshy plant parts) of a plantin
the genus Siraitia, in some cases from the Siraitia grosvenorii plant; or a mixture of one
or more purified or partially purified component or compound from a plantin the
genus Siraitia, in some cases from the Siraitia grosvenorii plant, such as mogroside [,
mogroside ll, mogroside lll, mogroside IV (esgoside), neomogroside, 11-oxo-mogroside
V, mogroside VI, mogroside V, and siamenoside |, as well as other mogrosides and
triterpene glycosides found in a plant in the genus Siraitia, in some cases from

the Siraitia grosvenorii plant, and mixtures thereof; glucosylated mogrosides; and
combinations, mixtures, and kits comprising any of the foregoing.

[0028] As used herein, the terms "high potency sweetener," "high-potency sweetener,"
and "HP sweetener," terms that can be used interchangeably, refers to a sweetening
agent that can synthetic or natural in origin, with a sweetness potency greater than
sSuCrose, e.g., a sweetness potency that can be about 2-fold-15,000-fold greater than
sucrose. HP sweeteners are essentially non-caloric and used widely in manufacturing
of diet and reduced calorie food. In general, HP sweeteners do not affect the blood
glucose level and provide little or no nutritive value. Non-limiting examples of synthetic
HP sweeteners include sucralose, potassium acesulfame, aspartame, alitame,
saccharin, neohesperidin dihydrochalcone and synthetic analogues, cyclamate,
neotame, dulcin, suosan, N-[N-[3-(3-hydroxy-4-methoxyphenylpropyl]-L-a-aspartyl]-L-
phenylalanine 1-methyl ester, N-[N-[3-(3-hydroxy-4-methoxyphenyl)-3-methylbutyl]-L-
a-aspartyl]-L-phenylalanine 1-methyl ester, N-[N-[3-(3-methoxy-4-
hydroxyphenyl)propyl]-L-a-aspartyl]-L-phenylalanine 1-methyl ester, salts thereof, and
the like. Additional examples of synthetic HP sweeteners are described herein below.
Non-limiting examples of natural HP sweeteners include Stevioside, Rebaudioside A,
Rebaudioside B, Rebaudioside C, Rebaudioside D, Rebaudioside E, Rebaudioside F,
Rebaudioside M, Steviolbioside, Dulcoside A, Rubusoside, mogrosides, brazzein,
nechesperidin dihydrochalcone (NHDC), glycyrrhizic acid and its salts, thaumatin,
perillartine, hernandulcin, mukur oziosides, baiyunoside, phlomisoside-|, dimethyl-
hexahydrofluorene-dicarboxylic acid, abrusosides, periandrin, carnosiflosides,
cyclocarioside, pterocaryosides, polypodoside A, brazzein, hernandulcin, phillodulcin,
glycyphyllin, phlorizin, trilobatin, dihydroflavonol, dihydroguercetin-3-acetate,
neoastilibin, trans-cinnamaldehyde, monatin and its salts, selligueain A, hematoxylin,
monellin, osladin, pterocaryoside A, pterocaryoside B, mabinlin, pentadin, miraculin,
curculin, neoculin, chlorogenic acid, cynarin, siamenoside and others. Additional
examples of natural HP sweeteners are described herein below. It should be noted that



HP sweeteners can be derived from the modification of natural HP sweeteners, for
example, by fermentation, enzymatic treatment, or derivatization.

[0029] A "flavor” herein refers to the perception of taste and/or smell in a subject, which
include sweet, sour, salty, bitter, umami, and others. The subject may be a human or an
animal.

[0030] A "flavoring agent” herein refers to a compound or a biologically acceptable salt
thereof that induces a flavor or taste in an animal or a human.

[0031] A "flavor modifier" herein refers to a compound or biologically acceptable salt
thereof that modulates, including enhancing or potentiating, and inducing, the tastes
and/or smell of a natural or synthetic flavoring agent in an animal or a human.

[0032] A "flavor enhancer” herein refers to a compound or biologically acceptable salt
thereof that enhances and/or multiplies the tastes or smell of a natural or synthetic
flavoring agent, or a comestible composition comprising the flavor enhancer.

[0033] As used herein, "flavors with modifying properties" or "FMP"” can be used
interchangeably, and refer to those generally recognized as safe (GRAS) ingredients that
enhance, subdue or otherwise effect other flavors without themselves being
sweeteners or flavorings. The Flavor and Extracts Manufacturing Association (FEMA) has
developed a protocol published in the November 2013 issue of Food Technology.

[0034] As used herein, the term "FEMA GRAS" means that an ingredient has been
desighated as generally recognized as safe by an independent Flavor Expert Panel for
use in flavors, e.g., see Expert Panel, Toxicology, Decision Tree, Consumption Ratio, and
Chart 486 - FEMA GRAS Lists Numbers Included, FDA GRAS, Bulk Flavor Labeling
Statement.

[0035] As used herein, "taste" refers to a sensation caused by activation of target taste
receptor cells in the taste buds of a subject. Taste can be selected from the group
consisting of sweet, sour, salt, bitter, and umami. A taste can be elicited in a subject by
a "tastant," which can be a synthetic tastant, a tastant prepared from a natural source
(i.e., a natural tastant), or combinations thereof.

[0036] As used herein, the terms "modulates” or "modifies” refers an increase or
decrease in the amount, quality or effect of a particular activity of a receptor and/or an
increase or decrease in the expression, activity or function of a receptor. "Modulators,"
as used herein, refer to any inhibitory or activating compounds identified usingin silico,
in vitro and/or in vivo assays for, e.g., agonists, antagonists and their homologs,
including fragments, variants and mimetics.

[0037] "Inducers," "activators” or "agonists," as used herein, refer to modulating
compounds that increase, induce, stimulate, open, activate, facilitate, enhance
activation, sensitize or upregulate a receptor or pathway of interest.



[0038] The terms "polypeptide,” "peptide,” "amino acid sequence" and "protein,” used
interchangeably herein, refer to a molecule formed from the linking of at least two
amino acids. The link between one amino acid residue and the nextis an amide bond
and is sometimes referred to as a peptide bond. The terms can apply to amino acid
polymers in which one or more amino acid residue is an artificial chemical mimetic of a
corresponding naturally occurring amino acid, as well as to naturally occurring amino
acid polymers and non-naturally occurring amino acid polymers.

[0039] The term "amino acid," as used herein, refers to naturally occurring and synthetic
amino acids, as well as amino acid analogs and amino acid mimetics that function in a
manner similar to the naturally occurring amino acids. Naturally occurring amino acids
are those encoded by the genetic code, as well as those amino acids that are later
modified, e.g., hydroxyproline, gamma-carboxyglutamate and O-phosphoserine. Amino
acid analogs and derivatives can refer to compounds that have the same basic
chemical structure as a naturally occurring amino acid, i.e., a carbon thatis bound to a
hydrogen, a carboxyl group, an amino group and an R group, e.g., homoserine,
norleucine, methionine sulfoxide and methionine sulfone. Such analogs can have
modified R groups (e.g., norleucine) or modified peptide backbones, but retain the
same basic chemical structure as a naturally occurring amino acid. Amino acid
mimetics means chemical compounds that have a structure that is different from the
general chemical structure of an amino acid, but that functions in a manner similarto a
naturally occurring amino acid.

[0040] As used herein, the term "effective amount” refers to an amount that is sufficient
to achieve the desired modification of a physical property of the composition or
material. For example, an "effective amount" of a disclosed sweetener composition or a
sweetening agent refers to an amount that is sufficient to achieve the desired
improvement in the property modulated by the formulation component, e.g. achieving
the desired level of sweethess, sweetness appearance time, sweethess linger,
sweetness desensitization, body/mouthfeel, sourness, saltiness, bitterness, or
astringency. The specific level in terms of wt% in a composition required as an effective
amount will depend upon a variety of factors including the amount and type of
sweetener, amount and type of taste modulator, amount and type of salts and/or
cations, and end use of the product made using the composition.

[0041] As used herein, the terms "optional" or "optionally” means that the subsequently
described event or circumstance can or cannot occur, and that the description includes
instances where said event or circumstance occurs and instances where it does not.

[0042] Unless otherwise specified, temperatures referred to herein are based on
atmospheric pressure (i.e. one atmosphere).

Taste Modulator Compositions



[0043] In various aspects, the present disclosure, relates to taste modulator
compositions comprising one or more taste modulator components. The taste
modulator component improves key properties associated with edible liquids and
foodstuffs, including overall taste response; mitigation of various flavor profile issues;
improves desensitization/adaptation profile issues; and improves body/mouthfeel
characteristics.

[0044] A composition comprising a disclosed taste modulator composition and an
umami agent has one or more of the following characteristics modified as indicated
when compared to the same composition without the disclosed taste modulator
composition: decreased bitterness and/or mouthfeel enhancement. Thatisra

[0045] One or more of these characteristics in a composition comprising a disclosed

taste modulator composition with an umami agent may be improved, when determined
in a sensory panel study as described herein, is improved by about 1%, about 2%, about
3%, about 4%, about 5%, about 6%, about 7%, about 8%, about 8%, about 10%, about
11%, about 12%, about 13%, about 14%, about 15%, ahout 16%, about 17%, about
18%, about 19%, about 20%, about 21%, about 22%, ahout 23%, about 24%, about
25%, about 26%, about 27%, about 28%, about 28%, about 30%, about 31%, about
32%, about 33%, about 34%, about 35%, about 36%, about 37%, about 38%, about
39%, about 40%, about 41%, about 42%, about 43%, about 44%, about 45%, about
46%, about 47%, about 48%, about 49%, about 50%, about 51%, about 52%, about
53%, about 54%, about 55%, about 56%, about 57%, ahout 58%, about 59%, about
60%, about 61%, about 62%, about 63%, about 64%, about 65%, about 66%, about
67%, about 68%, about 69%, about 70%, about 71%, about 72%, about 73%, about
74%, about 75%, about 76%, about 77%, about 78%, ahout 79%, about 80%, about
819%, about 82%, about 83%, about 84%, about 85%, about 86%, about 87%, about
88%, about 8%%, about 90%, about 91%, about 92%, about 93%, about 94%, about
95%, about 96%, about 97%, about 98%, about 99%, about 100%; or any range
encompassed by the foregoing values; or any combination of the foregoing values.

[0046] The taste modulator compositions comprise a first taste modulator component

comprising a first salt having a first cation Mg?'. The taste modulator compositions have
a second taste modulator component comprising a second salt having a second cation
Ca?, and optionatty-a third taste modulator component comprising a third salt having a

third cation setectedfromNa—andK' andeptonstyatfoorihrtaste-medotater







[0049] In a further aspect, the third anion is independently selected from gluconate
{CsH11 05 -1), citrate (C6 H5 Q7 -3 ), hydrogen citrate (C6 H6 Q7 -2 ), dihydrogen citrate
(C6 H7 O7 -1), malate {(C4 H6 O5 -2 ), hydrogen malate (C4 H7 O5 -1), maleate (C4 H2
04 -2), hydrogen maleate (C4 H3 04 -1 ), fumarate (C4 H2 04 -2 ), hydrogen fumarate
(C4H3 04 -1), succinate (C4 H4 04 -2}, hydrogen succinate (C4 H5 04 -1 ), glutarate
(C5H6 04 -2), hydrogen glutarate (C5 H7 O4 -1), adipate C6 H8 O4 -2 ), hydrogen
adipate C6 H9 04 -1 ), lactate (C3 H5 O3 -1), tartrate (C4 H4 O6 -2), bitartrate (C4 H5
06 -1), phosphate (PO4 -3 ), monohydrogen phosphate (HPO4 -2), dihydrogen
phosphate (H2 PO4 - ), fluoride (F-), chloride (Cl-), sulfate (S04 -2 ), bisulfate (HS04 -1
), nitrate (NO3 - ), carbonate (CO3 -2), bicarbonate (HCO3 - ), glycerate (C3H5 04 -1,
glycolate (C2 H3 O3 -1), or combinations thereof; and the fourth anion is independently
selected from gluconate (C6 H11 O7 1), citrate (C6 H5 O7 -3 ), hydrogen citrate (C6 HE
07 -2), dihydrogen citrate (C6 H7 O7 -1 ), malate (C4 H6 O5 -2), hydrogen malate (C4
H7 05 -1), maleate (C4 H2 04 -2}, hydrogen maleate (C4H3 04 1), fumarate (C4 H2
04 -2), hydrogen fumarate (C4 H3 O4 -1), succinate (C4 H4 04 -2), hydrogen
succinate (C4 H5 04 -1), glutarate (C5 H6 04 -2), hydrogen glutarate (C5 H7 04 -1,
adipate C6 H8 04 -2), hydrogen adipate C6 HS 04 -1), lactate (C3 H5 O3 -1), tartrate
(C4H4 O6 -2), bitartrate (C4 H5 06 -1), phosphate (PO4 -3 ), monohydrogen
phosphate (HPO4 -2 ), dihydrogen phosphate (H2 PO4 -), fluoride (F- ), chloride {(Cl- ),
sulfate (S04 -2), bisulfate (HSO4 -1 ), nitrate (NO3 - ), carbonate {(CO3 -2 ), bicarbonate
(HCO3 -), glycerate (C3 H5 O4 -1), glycolate (C2 H3 O3 -1 ), or combinations thereof. in
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[0050] In a further aspect, the third anion is independently selected from gluconate (C6
H11 O7 -1), citrate (C6 H5 O7 -3 ), hydrogen citrate (C6 H6 O7 -2 ), dihydrogen citrate
(C6 H7 O7 -1), malate {(C4 H6 O5 -2 ), hydrogen malate (C4 H7 O5 -1), maleate (C4 H2
04 -2), hydrogen maleate (C4 H3 04 1), fumarate (C4 H2 04 -2 ), hydrogen fumarate
(C4 H3 O4 1), succinate (C4 H4 O4 -2), hydrogen succinate (C4 H5 04 -1 ), glutarate
(C5H6 04 -2), hydrogen glutarate (C5 H7 04 -1), adipate C6 H8 O4 -2 ), hydrogen
adipate C6 H9 O4 -1), lactate (C3 H5 O3 -1), tartrate (C4 H4 O6 -2 ), bitartrate (C4 H5
06 -1), phosphate (PO4 -3 ), monohydrogen phosphate (HPO4 -2 ), dihydrogen
phosphate (H2 PO4 - ), fluoride (F-), chloride (Cl-), sulfate (S04 -2}, bisulfate (H504 -1
), nitrate (NO3 -), carbonate (C0O3 -2), bicarbonate (HCO3 -), glycerate (C3H5 04 -1),




[0051] The first taste modulator component may be present at a concentration of from
about 0.1 mM to about 5 mM; and the second taste modulator componentis present at
a concentration of from about 0.1 mM to about 5 mM.

[0052] The first taste modulator component may be present at a concentration of from
about 1 mM to about 10 mM; and the second taste modulator component may be
present at a concentration of from about 1 mM to about 10 mM.,

[0053] The first taste modulator component may be present at a concentration of from
about 1 mM to about 5 mM; and the second taste modulator component may be
present at a concentration of from about 1 mM to about 10 mM.

[0054] The first taste modulator component may be present at a concentration of from
about 1 mM to about 5 mM; and the second taste modulator component may be
present at a concentration of from about 1 mM to about5 mM.







[0065] In a further aspect, the concentration of the first modulator component may be
about 0.2 mM to about 10 mM, about 0.3 mM to about 10 mM, about 0.4 mM to about
10 mM, about 0.5 mM to about 10 mM, about 0.6 mM to about 10 mM, about 0.7 mM to
about 10 mM, about 0.8 mM to about 10 mM, about 0.9 mM to about 10 mM, about 1.0
mM to about 10 mM, about 0.1 mM to about 9 mM, about 0.2 mM to about 9 mM, about
0.3 mMto about 9 mM, about 0.4 mM to about 2 mM, about 0.5 mM to about 9 mM,
about 0.6 mM to about 9 mM, about 0.7 mM to about 9 mM, about 0.8 mM to about 9
mM, about 0.9 mM to about 9 mM, about 1.0 mM to about ¢ mM, about 0.1 mM to about
8 mM, about 0.2 mM to about 8 mM, about 0.3 mM to about 8 mM, about 0.4 mM to
about 8 mM, about 0.5 mM to about 8 mM, about 0.6 mM to about 8 mM, about 0.7 mM
to about 8 mM, about 0.8 mM to about 8 mM, about 0.9 mM to about 8 mM, about 1.0
mM to about 8 mM, about 0.1 mM to about 7 mM, about 0.2 mM to about 7 mM, about
0.3 mMto about7 mM, about 0.4 mM to about 7 mM, about 0.5 mM to about 7 mM,
about 0.6 mM to about 7 mM, about 0.7 mM to about 7 mM, about 0.8 mM to about 7
mM, about 0.9 mM to about 7 mM, about 1.0 mM to about 7 mM, about 0.1 mM to about
6 mM, about 0.2 mM to about 6 mM, about 0.3 mM to about 6 mM, about 0.4 mM to
about 6 mM, about 0.5 mM to about 6 mM, about 0.6 mM to about 6 mM, about 0.7 mM
to about & mM, about 0.8 mM to about 6 mM, about 0.2 mM to about 6 mM, about 1.0
mM to about 6 mM, about 0.1 mM to about 5 mM, about 0.2 mM to about 5 mM, about
0.3 mMto about 5 mM, about 0.4 mM to about 5 mM, about 0.5 mM to about 5 mM,
about 0.6 mM to about & mM, about 0.7 mM to about 5 mM, about 0.8 mM to about b
mM, about 0.9 mM to about 5 mM, about 1.0 mM to about 5 mM, about 0.1 mM to about
4 mM, about 0.2 mM to about4 mM, about 0.3 mM to about 4 mM, about 0.4 mM to
about 4 mM, about 0.5 mM to about 4 mM, about 0.6 mM to about 4 mM, about 0.7 mM
to about4 mM, about 0.8 mM to about 4 mM, about 0.9 mM to about 4 mM, about 1.0
mM to about 4 mM, about 0.1 mM to about 3 mM, about 0.2 mM to about 3 mM, about
0.3 mMto about 3 mM, about 0.4 mM to about 3 mM, about 0.5 mM to about 3 mM,
about 0.6 mM to about 3 mM, about 0.7 mM to about 3 mM, about 0.8 mM to about 3
mM, about 0.9 mM to about 3 mM, about 1.0 mM to about 3 mM; or a concentration or



set of concentrations within the foregoing concentration ranges; or a sub-range of any of
the foregoing concentration ranges.

[0066] In a further aspect, the concentration of the second modulator component can
be from about 0.2 mM to about 10 mM, about 0.3 mM to about 10 mM, about 0.4 mM to
about 10 mM, about 0.5 mM to about 10 mM, about 0.6 mM to about 10 mM, about 0.7
mM to about 10 mM, about 0.8 mM to about 10 mM, about 0.¢ mM to about 10 mM,
about 1.0 mM to about 10 mM, about 0.1 mM to about 9 mM, about 0.2 mM to about 9
mM, about 0.3 mM to about 9 mM, about 0.4 mM to about @ mM, about 0.5 mM to about
9mM, about 0.6 mM to about 8 mM, about 0.7 mM to about 9 mM, about 0.8 mM to
about 9 mM, about 0.9 mM to about 9 mM, about 1.0 mM to about 9 mM, about 0.1 mM
to about8 mM, about 0.2 mM to about 8 mM, about 0.3 mM to about 8 mM, about 0.4
mM to about 8 mM, about 0.5 mM to about 8 mM, about 0.6 mM to about 8 mM, about
0.7 mMto about 8 mM, about 0.8 mM to about 8 mM, about 0.9 mM to about 8 mM,
about 1.0 mM to about 8 mM, about 0.1 mM to about 7 mM, about 0.2 mM to about 7
mM, about 0.3 mM to about 7 mM, about 0.4 mM to about 7 mM, about 0.5 mM to about
7 mM, about 0.6 mM to about 7 mM, about 0.7 mM to about 7 mM, about 0.8 mM to
about7 mM, about 0.9 mM to about 7 mM, about 1.0 mM to about 7 mM, about 0.1 mM
to about 6 mM, about 0.2 mM to about 6 mM, about 0.3 mM to about 6 mM, about 0.4
mM to about 6 mM, about 0.5 mM to about 6 mM, about 0.6 mM to about 6 mM, about
0.7 mMto about 6 mM, about 0.8 mM to about 6 mM, about 0.2 mM to about 6 mM,
about 1.0 mM to about 6 mM, about 0.1 mM to about 5 mM, about 0.2 mM to about 5
mM, about 0.3 mM to about & mM, about 0.4 mM to about 5 mM, about 0.5 mM to about
5 mM, about 0.6 mM to about 5 mM, about 0.7 mM to about 5 mM, about 0.8 mM to
about 5 mM, about 0.9 mM to about 5 mM, about 1.0 mM to about 5 mM, about 0.1 mM
to about4 mM, about 0.2 mM to about 4 mM, about 0.3 mM to about 4 mM, about 0.4
mM to about 4 mM, about 0.5 mM to about4 mM, about 0.6 mM to about 4 mM, about
0.7 mMto about4 mM, about 0.8 mM to about 4 mM, about 0.9 mM to about4 mM,
about 1.0 mM to about 4 mM, about 0.1 mM to about 3 mM, about 0.2 mM to about 3
mM, about 0.3 mM to about 3 mM, about 0.4 mM to about 3 mM, about 0.5 mM to about
3 mM, about 0.6 mM to about 3 mM, about 0.7 mM to about 3 mM, about 0.8 mM to
about 3 mM, about 0.9 mM to about 3 mM, about 1.0 mM to about 3 mM; ora
concentration or set of concentrations within the foregoing concentration ranges; or a
sub-range of any of the foregoing concentration ranges.




[0068] The disclosed taste modulator compositions can be used at a suitable pH, e.g. a
pH of from about pH 2 to about pH 9. In some instances, it may be desirable, e.g., to
optimize a Taste Quality Metric such as sweetness linger, and/or body/mouthfeel, to use
a lower pH, such as a pH of from about pH 2 to about pH 5, about pH 2 to about pH 4.5,
about pH 2.0 to about pH 4.0, about pH 2.0 to about pH 3.9, about pH 2.0 to about pH



3.8, about pH 2.0 to about pH 3.7, about pH 2.0 to about pH 3.6, about pH 2.0 to about
pH 3.5, about pH 2.0 to about pH 3.4, about pH 2.0 to about pH 3.3, about pH 2.0 to
about pH 3.2, about pH 2.0 to about pH 3.1, about pH 2.0 to about pH 3.0, about pH 2.1
to about pH 4.0, about pH 2.1 to about pH 3.9, about pH 2.1 to about pH 3.8, about pH
2.1to about pH 3.7, about pH 2.1 to about pH 3.6, about pH 2.1 to about pH 3.5, about
pH 2.1 to about pH 3.4, about pH 2.1 to about pH 3.3, about pH 2.1 to about pH 3.2,
about pH 2.1 to about pH 3.1, about pH 2.1 to about pH 3.0, about pH 2.2 to about pH
4.0, about pH 2.2 to about pH 3.9, about pH 2.2 to about pH 3.8, about pH 2.2 to about
pH 3.7, about pH 2.2 to about pH 3.6, about pH 2.2 to about pH 3.5, about pH 2.2 to
about pH 3.4, about pH 2.2 to about pH 3.3, about pH 2.2 to about pH 3.2, about pH 2.2
to about pH 3.1, about pH 2.2 to about pH 3.0, about pH 2.3 to about pH 4.0, about pH
2.3 to about pH 3.9, about pH 2.3 to about pH 3.8, about pH 2.3 to about pH 3.7, about
pH 2.3 to about pH 3.6, about pH 2.3 to about pH 3.5, about pH 2.3 to about pH 3.4,
about pH 2.3 to about pH 3.3, about pH 2.3 to about pH 3.2, about pH 2.3 to about pH
3.1, about pH 2.3 to about pH 3.0, about pH 2.4 to about pH 4.0, about pH 2.4 to about
pH 3.9, about pH 2.4 to about pH 3.8, about pH 2.4 to about pH 3.7, about pH 2.4 to
about pH 3.6, about pH 2.4 to about pH 3.5, about pH 2.4 to about pH 3.4, about pH 2.4
to about pH 3.3, about pH 2.4 to about pH 3.2, about pH 2.4 to about pH 3.1, about pH
2.4to about pH 3.0, about pH 2.5 to about pH 4.0, about pH 2.5 to about pH 3.9, about
pH 2.5 to about pH 3.8, about pH 2.5 to about pH 3.7, about pH 2.5 to about pH 3.6,
about pH 2.5 to about pH 3.5, about pH 2.5 to about pH 3.4, about pH 2.5 to about pH
3.3, about pH 2.5 to about pH 3.2, about pH 2.5 to about pH 3.1, about pH 2.5 to about
pH 3.0; or any pH value or sub-range within the foregoing ranges.

Calcium Sensing Receptor (CaSR)

[0069] It has been reported that CaSR can be activated by both Ca2+ salts and Mg2+
salts as well as a large number of other agonists (e.g., see Spurney, R.F., et al. Kidney
Int. 1999 May;55(5):1750-8 ; and Breitwieser, G.E., et al. Cell Calcium. 2004
Mar;35(3):209-16 ). The CaSR belongs to class C of the seven-transmembrane receptors
(G protein-coupled receptor; GPCR). The cloning of the gene for the calcium receptor
was reported in 1993 ( Nature, 1993 Dec. 9; 366(6455):575-80 ). The calcium receptor is
known to cause various cellular responses through elevation of the intracellular
calcium levels, etc., when activated with calcium, etc. The sequence of the human
calcium receptor gene is registered with GenBank (Accession No. NM_000388), and is
well conserved among many animal species. The "calcium receptor activity" is when
binding of a substrate to the calcium receptor activates the guanine nucleotide binding
protein and, as a result, transmits one or more sighals. Without wishing to be bound by
a particular theory, it is possible that the disclosed taste modulator compositions act in
part via activation of the calcium sensing receptor (CaSR).



[0070] Further, without wishing to be bound by a particular theory, it is possible that the
disclosed taste modulator compositions, acting on the CaSR, may be involved in
kokumi taste. In a 2012 paper { Maruyama et al., PLoS ONE, 2012, 7(4): e34489 ) the
activity of the CaSR in taste bud cells was found to be associated with a taste which
they refer to as "kokumi taste” In the field of food chemistry and biochemistry,
substances having specific tastes have been used for many years. In particular,
substances having the five basic tastes, namely, sweet, salty, sour, bitter, and umami (a
delicious taste) have been widely used as seasonings. Substances which enhance
these basic tastes have also been widely used. One taste that does not fall within these
five basic tastes is "kokumi". Kokumi means a taste thatis not one of the five basic
tastes. Kokumi is a taste that not only enhances the five basic tastes but also enhances
the marginal tastes of the basic tastes, such as thickness, growth {mouthfulness),
continuity, and harmony. Several methods for imparting kokumi have been reported so
far. Substances that have been reported to impart kokumi include glutathione {e.g.,
Japanese Patent No. 1464928 ), heated products of gelatin and tropomyosin {e.g.,
Japanese Patent Laid-open Publication (KOKAI) No. 10-276709 ), sulfone group-
containing compounds {(e.g., Japanese Patent Laid-open Publication (KOKAI) No. 8-
289760), a peptide containing the Asn-His sequence (e.g., W02004/096836 ), and so
forth.

[0071] Accordingly, without wishing to be bound by a particular theory, improvement in
the Taste Quality metric by the disclosed taste modulator compositions herein is via
kokumi taste mediated at least in part via the CaSR.

[0072] In various aspects, a suitable additional CaSR modulator, e.g., a CaSR agonist,
positive allosteric modulator, or combinations thereof, can be used in the various
disclosed compositions. For example, a suitable additional CaSR modulator can be
used to replace one or more of the taste modulator component, e.g., a first salt, a
second salt, and the like. Alternatively, a suitable additional CaSR modulator can be an
optional additional component in a disclosed taste modulator composition and by
addition thereof decrease the amount of the taste modulator component, e.g., a first
salt, a second salt, and the like, used compared to a composition that does not
comprise a suitable additional CaSR modulator. Although it is understood that a taste
modulator component, taste modulator component, e.g., a first salt, a second salt, and
the like, may act at or bind to the CaSR, in the present context, “the suitable additional
CaSR modulator" is understood to be a salt, compound, or molecular entity other than
a first salt, second salt, third salt, or fourth salt as described herein above. That is, a
suitable additional CaSR modulator can be any khnown CaSR agonist, CaSR positive
allosteric modulator, or combination thereof - as known to the skilled artisan - thatis a
disclosed first salt, second salt, third salt, or fourth salt.



[0073] Exemplary, but non-limiting suitable additional CaSR modulators include
creatine, spermine, spermidine, putrescine, L-glutathione, neomycin, poly-L-arginine,
cinacalcet, calindol, an aluminum salt, an iron salt, a gadolinium salt, a zinc salt, a
strontium salt, or combinations thereof. Further exemplary, but non-limiting suitable
CaSR modulator includes a peptide that is acts at the CaSR such as a di-, tri-, and tetra-
peptide such as Glu-Asp, Glu-Glu, Asp-Glu, Thr-Glu, Asp-Glu-Ser, Glu-Gly-Ser, Asp-
Asp-Asp-Asp, and others as known to the skilled artisan. The peptide can be a suitable
di-peptide upto an octapeptide, such as Lys-Gly-Asp-Glu-Glu-Ser-Leu-Ala. In some
aspects, the peptide can be y-glutamyl peptide that is a di-peptide to an octapeptide,
i.e., a peptide of 2-8 amino acids having a y-glutamyl residue, including, but not limited
to y-Glu-Ala, y-Glu-Val, y-Glu-Cys, y-Glu-Abu-Gly (Abu = alphabutyric acid), y-Glu-Val-
Gly, y-Glu-Ser, y-Glu-Thr, y-Glu-Glu, and others.

[0074] Further exemplary, but non-limiting suitable additional CaSR modulator includes
a polyamine such as an organic compound having two or more primary amino groups,
e.g., putrescine, cadaverine, spermidine, spermine, or combinations thereof. The
polyamine can be a branched or cyclic polyamine. In some instances, it may be
preferable to use a cyclic polyamine.

[0075] Further exemplary, but non-limiting suitable additional CaSR modulator includes
an aminoglycoside antibiotics such as amikacin, gentamicin, kanamycin, heomycin,
netilmicin, paromomycin, streptomycin, tobramycin, apramycin, or combinations
thereof.

[0076] Further exemplary, but non-limiting suitable additional CaSR modulator includes
an allosterically active L-amino acid such as an aromatic or small aliphatic L-amino
acid, such as Phe, Tyr, Trp, Gly, Ala, Val, Leu, lle, or combinations thereof.

[0077] The CaSR caninclude isolated or recombinant calcium-sensing receptors or
cells expressing a calcium-sensing receptor, e.g., a CaSR having an amino acid
sequence corresponding to a described CaSR, e.g., GenBank Accession No.
NM_000388. In certain aspects, the calcium-sensing receptor for use in the disclosed
methods can have the amino acid sequence corresponding to a described CaSR, e.g.,
GenBank Accession No. NM_000388, or a fragment or variant thereof. In certain
aspects, the calcium-sensing receptor can have at least 85%, at least 90%, at least
91%, at least 92%, at least 93%, at least 84%, at least 95%, at least 96%, at least 97%,
at least 98% or at least 99% identity to the amino acid sequence corresponding to a
described CaSR, e.g., GenBank Accession No, NM_000388, or a fragment or variant
thereof. In some aspects, the calcium-sensing receptor for use in the disclosed method
can have the nucleotide sequence corresponding to a described CaSR, e.g., GenBank
Accession No. NM_000388,, or a fragment or variant thereof. In certain aspects, the
calcium-sensing receptor for use in the presently disclosed subject matter can include
a receptor comprising a nucleotide sequence having at least 85%, at least 90%, at least



91%, at least 92%, at least 93%, at least 24%, at least 95%, at least 96%, at least 97%,
at least 98% or at least 99% identity to a nucleic acid sequence correspondingto a
described CaSR, e.g., GenBank Accession No. NM_000388,, or a fragment or variant
thereof.

Sweetening Agents

[0078] The sweetening agent used in the disclosed sweetener compositions can be a
single sweetening agent or mixture of sweetening agents. It is understood that a natural
sweetener, a synthetic sweetener, a semi-synthetic sweetener, and combinations
thereof, are all within the scope of the disclosed sweetener compositions. Natural
sweeteners can include, but are not limited to, natural HP sweeteners, natural polyol
sweeteners, natural protein sweeteners, and/or natural carbohydrate sweeteners.

[0079] Certain naturally-occurring terpene glycosides are both potently sweet and non-
calorific. For these reasons, terpene glycosides are very attractive foruse asa
sweetening agent in the food, beverage and dietary supplement industries. Accordingly,
in various aspects, the disclosed sweetening agent can comprise a naturally occurring
terpene glycoside derived from or present in a plant.

[0080] In a further aspects the sweetening agent can be a natural HP sweetener such as
a Stevia rebaudiana-derived sweetener (i.e., a stevia sweetener), a Siraitia grosvenorii-
derived sweetener, a protein sweetener, or combinations thereof.

[0081] Steviais a genus of about 240 species of herbs and shrubs in the sunflower
family (Asteraceae), native to subtropical and tropical regions from western North
America to South America. The plant has been successfully grown under a wide range
of conditions from its native subtropics to the cold northern latitudes. Steviol glycosides
have zero calories and can be used wherever sugar is used. They are ideal for diabetic
and low calorie diets. In addition, the sweet steviol glycosides possess functional and
sensory properties superior to those of many high potency sweeteners.

[0082] The species Stevia rebaudiana, commonly known as sweetleaf, sweet leaf,
sugarleaf, or simply stevia, is a perennial shrub of the Asteraceae (Compositae) family
native to certain regions of South America widely grown for its sweet leaves. Stevia
rebaudiana is best known for its sweetness, although the genus includes other
members (e.g., S. eupatoria, S . ovata, S plummerae, S. salicifolia, and S . serrata ),
which may also produce sweet tasting glycosides. The leaves have been traditionally
used for hundreds of years in Paraguay and Brazil to sweeten local beverages, foods and
medicines. Stevia -based sweeteners can be obtained by extracting one or more sweet
compounds from the leaves. Many of these compounds are steviol glycosides. These
can be purified from the leaves in various ways, including as extracts. As sweeteners
and sugar substitutes, many steviol glycoside extracts have a slower sweethess onset
and longer duration than that of sugar. Some of the extracts may have a bitter or



licorice-like aftertaste, particularly at high concentrations, hence the usefulness of the
presently disclosed taste modulators. Examples of steviol glycosides are described in
WO 2013/096420 (see, e.g., listing in FIG. 1); in Ohta et al., "Characterization of Novel
Steviol Glycosides from Leaves of Stevia rebaudiana Morita,” J. Appl. Glycosi., 57, 199-
209 (2010) (See, e.g., Table 5 at p. 204); and in G. J. Gerwig et al., "Stevia Glycosides:
Chemical and Enzymatic Modifications of Their Carbohydrate Moieties to Improve the
Sweet-Tasting Quality", Chapter 1 in Advances in Carbohydrate Chemistry and
Biochemistry, 2016, 73, pp. 1-72.

[0083] Stevia rebaudiana Bertoni, as one example, is a perennial shrub of the
Asteraceae (Compositae) family native to certain regions of South America. Its leaves
have been traditionally used for hundreds of years in Paraguay and Brazil to sweeten
local teas and medicines. The plant is commercially cultivated in Japan, Singapore,
Taiwan, Malaysia, South Korea, China, Israel, India, Brazil, Australia and Paraguay. Other
varieties such as Stevia rebaudiana. Morita and the like, also are known.

[0084] The Stevia rebaudiana plant contain a mixture of different diterpene glycosides
that can accumulate in leaves in an amount ranging up to about 10 to 20% of the total
dry weight. These diterpene glycosides are about 150 to 450 times more potent than
sugar. Structurally, the diterpene glycosides are characterized by a single aglycone,
steviol, and differ by the presence of varying carbohydrate residues at positions C13
and C19 (for example, see also PCT Patent Publication WO 20013/096420 ). Typically,
on a dry weight basis, the four major steviol glycosides found in the leaves of Stevia are
Dulcoside A (0.3%), Rebaudioside C (0.6-1.0%), Rebaudioside A (3.8%) and Stevioside
(9.1%). Other glycosides identified in Stevia extract include one or more of
Rebaudioside B, D, E,F, G, H, |, J,K, L, M, N, O, Steviolbioside and Rubusoside. The
leaves of other cultivars of Stevia are able to accumulate up to 10-20% (on dry weight
basis) steviol glycosides. The major glycosides found in Stevia leaves are Rebaudioside
A (2-10%), stevioside (2-10%), and Rebaudioside C (1-2%). Other glycosides such as
Rebaudioside B, D, E, and F, Steviolbioside and Rubusoside are found at much lower
levels (approx. 0-0.2%). As used herein, the term "REB" is used as a shorthand for
rebaudioside. For example, REBN refers to Rebaudioside N.

[0085] Steviol glycosides include steviol glycoside compositions comprising at least 95
wt% of steviol glycosides comprising at least 50 wt% of Rebaudioside A and the balance
comprising a mixture of compounds comprising a steviol backbone conjugated to any
number or combination of the principal sugar moieties, such as glucose, rhamnose,
xylose, fructose, arabinose, galactose and deoxyglucose, in any of the orientations
occurring in the leaves of Stevia rebaudiana Bertoni in accordance with the JECFA 2017
definition (i.e., as defined in the Residue Monograph prepared by the meeting of the
Joint FAO/WHO Expert Committee on Food Additives (JECFA), 84th meeting 2017,
"Steviol Glycosides from Stevia rebaudiana Bertoni”).



[0086] Steviol glycosides differ from each other not only by molecular structure, but
also by their taste properties. The physical and sensory properties are well studied for a
number of the steviol glycosides. Steviol glycoside extracts can be on the order of 10x or
even 500x times the sweetness potency of sugar. Because stevia glycoside extracts
tend to have a reducing effect on blood glucose levels as compared to sucrose,
glucose, and fructose, sweetener compositions based on one or more steviol
glycosides are attractive to people on carbohydrate-controlled diets. For example, the
sweetness potency of Stevioside is around 110-270 times higher than sucrose,
Rebaudioside A between 150 and 320 times, and Rebaudioside C between 40-60 times
more potent than sucrose. Dulcoside A is 30 times more potent than sucrose.

The Stevia extract containing Rebaudioside A and Stevioside as major components
showed sweetness potency around 250 times. Rebaudioside A has the least astringent,
the least bitter, and the least persistent aftertaste thus possessing the most favorable
sensory attributes in major steviol glycosides { Tanaka O. (1987) Improvement of taste of
natural sweeteners. Pure Appl. Chem. 69:675-683 ; Phillips K. C. (1989) Stevia: stepsin
developing a new sweeteners. In: Grenby T. H. ed. Developments in sweeteners, vol. 3.
Elsevier Applied Science, London. 1-43 ).

[0087] Previous studies show a certain correlation between number of glycosidic
residues and taste quality of a steviol glycoside. When comparing steviol glycosides,
rebaudioside A (G4, having 4 glucose residues) clearly surpasses stevioside and
rebaudioside B {G3, each having 3 glucose residues) in taste quality. Steviolbioside and
rubusoside (G2, each having 2 glucose residues) have ataste quality thatis proven to be
significantly inferior to that of stevioside (G3). In addition, the taste quality of
rhamnosylated glycosides is inferior compared to that of glucosylated glycosides.
Tanaka, O., "Improvement of Taste of Natural Sweeteners," Pure & Appl. Chem., Vol. 69,
No. 4, pp. 675-683 (1997 ). Steviol glycosides with a greater number of glucose residues,
for example, more than two glucose residues, show a better taste quality. Particularly
mono- and di-glucosyl forms of stevioside (having 4 glucose residues (G4) and 5
glucose residues {G5) respectively) possess significantly better taste quality. Tanaka, O.,
"Improvement of Taste of Natural Sweeteners,” Pure & Appl. Chem., Vol. 69, No. 4, pp.
675-683 (1997).

[0088] The chemical structures of some diterpene glycosides of Stevia rebaudiana are
presented in FIGs. 1, 2 and 3. In a further aspect, a stevia sweetener can comprise one
or more of the stevia sweeteners shown in Table 1 below and in FIGs. 1 and 2.



[0089] Steviol glycosides can be obtained from leaves in a variety of ways, including
extraction techniques using either water or organic solvent extraction. Supercritical
fluid extraction and steam distillation methods have also been described. Methods for
the recovery of diterpenoid sweet glycosides from Stevia rebaudiana using supercritical
CO2, membrane technology, and water or organic solvents, such as methanol and
ethanol, can also be used. Methods for the extraction and purification of sweet
glycosides from the Stevia Rebaudiana plant using water and/or organic solvents are
described in, for example, U.S. Pat. Nos. 4,361,697 ; 4,082,858 ; 4,892,938 ;5,972,120 ;
5,962,678 ; 7,838,044 and 7,862,845 . However, even in a highly purified state, steviol
glycosides still possess undesirable taste attributes such as bitterness, sweet
aftertaste, licorice flavor, etc. It was shown that these flavor notes become more
prominent as the concentration of steviol glycosides increases { Prakash |., DuBois G.
E., Clos ). F., Wilkens K. L., Fosdick L. E. (2008) Development of Rebiana, a natural, HP
sweetener. Food Chem. Toxicol., 46, S75-582 .).

[0090] Rebaudioside B { CAS No: 58543-17-2 ), or REBB, also known as stevioside A4
Kennelly E. J. {2002) Constituents of Stevia Rebaudiana In Stevia: The genus Stevia,
Kinghom A. D. (Ed), Taylor & Francis, London, p. 71), is one of the sweet glycosides
found in Stevia Rebaudiana. Sensory evaluations show that REBB was approximately
300-350 times more potent than sucrose, while for REBA this value was approximately
350-450 { Crammer, B. and Ikan, R. {1986) Sweet glycosides from the Stevia plant.
Chemistry in Britain 22, 915-916, and 918 ). It was believed that REBB forms from partial
hydrolysis of Rebaudioside A during the extraction process { Kobayashi, M., Horikawa,
S., Degrandi, I. H., Ueno, J. and Mitsuhashi, H. (1977) Dulcosides A and B, new
diterpenoid glycosides from Stevia Rebaudiana. Phytochemistry 16, 1405-1408 ).

[0091] However further research shows that REBB occurs naturally in the leaves

of Stevia Rebaudiana and currently it is one of nine steviol glycosides recognized by
FAO/JECFA (United Nations' Food and Agriculture Organization/Joint Expert Committee
on Food Additives) in calculating total steviol glycosides' content in commercial steviol
glycosides preparations { FAO JECFA (2010) Steviol Glycosides, Compendium of Food
Additive Specifications, FAO JECFA Monographs 10, 17-21 ). On the other hand, the
water solubility of REBB is reported to be about 0.1% ( Kinghorn A. D. (2002)
Constituents of Stevia Rebaudiana In Stevia: The genus Stevia, Kinghorn A. D. (Ed),
Taylor & Francis, London, p. 8 ). In many food processes where highly concentrated
ingredients are used, a highly soluble form of REBB can be desirable. Rebaudioside D (
CAS No: 63279-13-0), is one of the sweet glycosides found in Stevia rebaudiana.
Studies have shown that highly purified forms of Rebaudioside D (REBD) possess a very
desirable taste profile, almost lacking the bitterness and lingering licorice aftertaste
typical for other steviol glycosides.



[0092] It is known that some of the undesired taste attributes associated with steviol
glycoside molecules can be substantially reduced by the reaction of intermolecular
transglycosylation of various enzymes, upon which the attachment of new
carbohydrates at positions C13 and C19 of steviol glycosides takes place. The effect of
adding glucose molecules to purified stevioside molecules by transglycosylation was
previously evaluated ( Tanaka, O., "Improvement of Taste of Natural Sweeteners," Pure &
Appl. Chem., Vol. 89, No. 4, pp. 675-683 (1997 )). The resulting glucosylated steviosides
were evaluated for their sweetness and taste quality and it was observed that the
improvement of taste quality was greater when the glucose units were added to the C19
position rather than at the C13 position.

[0093] Various enzymes have been used to conduct such transglycosylation.
Pullulanase, isomaltase ( Lobov, S.V. et al., "Enzymic Production of Sweet Stevioside
Derivatives: Transglucosylation by Glucosidases," Agric. Biol. Chem., Vol. 55, No. 12, pp.
2959-2965 (1991 )), B-galactosidase { Kitahata, S. et al., "Production of Rubusoside
Derivatives by Transgalactosylation of Various B-Galactosidases," Agric. Biol. Chem.,
Vol. 53, No. 11, pp. 2923-2928 (1989 )), and dextrine saccharase { Yamamoto, K. et al,,
Biosci. Biotech. Biochem., Vol. 58, No. 9, pp. 1657-1661 (1994 )) were used as enzymes
with pullulan, maltose, lactose, and partially hydrolyzed starch being donors. The
transglucosylation of steviol glycosides was also achieved by the action of cyclodextrin
glucanotransferases (CGTase). The obtained sweeteners possessed improved
sweetness without bitterness and licorice taste ( U.S. Pat. Nos. 4,219,571, 7,838,044 ,
and 7,807,206 ).

[0094] It has been observed that an increase in the number of glucose units in steviol
glycoside molecules (for example, from stevioside to Rebaudioside A), is associated
with an increase in the sweetness intensity and improvement in the sweetness profile
(taste). It is known that the sweetness quality generally improves with the addition of
glucose units. The number of glucose units in a glucosylated steviol glycoside can be as
described in International Patent Publ. No. W0O2012129451A1, e.g., at leastone
glucose unit, at least one glucose units, or at least one glucose units. In some
instances, the least one glucose unit, at least one glucose units, or at least one glucose
units is at the C-13, C-19, or both the C-13 and C-19 of the glucosylated steviol
glycoside. In other instances, at least one glucose unit occurs at position C-12 of the
glucosylated steviol glycoside.

[0095] The fruit of the Cucurbitaceae family is one source for naturally-occurring
terpene glycosides. An example of such fruit is monk fruit, also known by its Chinese
name luo han guo (Siraitia grosvenorii, formerly known as Momordica grosvenorii ).
Monk fruit is grown in the South East provinces of China, mainly in the Guangxi region.
This fruit has been cultivated and used for hundreds of years as a traditional Chinese



remedy for coughs and congestion of the lungs, and also as a sweetener and flavoring
agentin soups and teas.

[0096] Monk fruit and some other fruits of the Cucurbitaceae family contain terpene
glycosides, such as mogrosides and siamenosides, which are typically present at a
level of around 1% in the fleshy part of the fruit. These terpene glycosides have been
described and characterized in Matsumoto et al., Chem. Pharm. Bull., 38(7), 2030-2032
(1990). The most abundant mogroside in monk fruit is mogroside V, which has been
estimated to have a sweetness of approximately 250 times cane sugar on a weight
basis. The fruit has terpene glycosides, wherein at least one of the terpene glycosides is
mogroside V. The fruit of the Cucurbitaceae family may be monk fruit or other terpene
glycoside-containing fruits. The juice obtained from fruit of the Cucurbitaceae family
also has terpene glycosides, wherein at least one of the terpene glycosides is
mogroside V. The juice may be a fruit juice, a juice concentrate, or a diluted juice. In one
aspect, the sweet juice composition produced from the method retains at least about
20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70% on a dry weight basis, as
determined by HPLC, of mogroside V from the juice; or a range of mogroside Vonadry
weight basis comprising as an lower and upper limit two values selected from the
foregoing values.

[0097] Monk fruit and other terpene glycoside-containing fruits of the Cucurbitaceae
family, although sweet, are generally unsuitable for widespread use as a non-nutritive
sweetener without additional processing. Raw fruit of the Cucurbitaceae family has a
tendency to easily form off-flavors, and pectin in the fruit may cause gelling. The fruit
can be preserved by drying, but this can cause the formation of other undesirable bitter,
astringent and cooked flavors. Existing sweet juice compositions derived from monk
fruit and other terpene glycoside-containing fruits of the Cucurbitaceae family suffer
from the disadvantages of having a brown/yellow color, poor stability and noticeable
undesirable flavors.

[0098] Various methods and techniques are currently known in the art to remove off-
flavor components from the juice of monk fruit and other terpene glycoside-containing
fruits of the Cucurbitaceae family; however, these methods also remove significant
amounts of mogrosides from the juice. For example, see U.S. Pat. No. 5,411,755 ; U.S.
Patent Application Nos. 2009/0196966 and 2009/0311404 . Other methods of
producing a sweet juice with a clean flavor from monk fruit and other terpene glycoside-
containing fruits of the Cucurbitaceae family containing terpene glycosides have been
reported comprising utilizing a cation exchange resin and an anion exchange resin,
either as separate resins or as a mixed bed of cation and anion exchange resins, to
produce a sweet juice composition. For example, see U.S. Patent Application No.
2018/0000140 . This latter method can be used to purify juice obtained from monk fruit;
however, juice from other fruits comprise terpene glycosides, e.g., mogroside Vor a



terpene glycoside-rich fruit or mogroside V-rich fruit. Suitable fruits may be from a plant
of the family Cucurbitaceae, and more specifically, from tribe Jollifieae, subtribe
Thladianthinae, and more even specifically, genus Siraitia. For example, the fruit may be
from a plant selected from Siraitia grosvenorii, Siraitia siamensis, Siraitia silomaradjae,
Siraitia sikkimensis, Siraitia africana, Siraitia borneensis, and Siraitia taiwaniana. It
should be understood that the terpene glycoside content, including the mogroside V
content, after purification by the method disclosed U.S. Patent Application No.
2018/0000140, or any other similar method, may vary depending on numerous factors,
including the composition of the juice, the type of ion exchange resins selected, and
conditions under which the ion exchange resins are used.

[0099] In various aspects, a method of purifying a monk fruit juice, extract,
composition, or mixture can remove, one or more compounds that contribute to grassy
or earthy flavors or odors and bitterness. Such compounds may be selected from, for
example, melanoidins, peptides, terpenoids, phenols {(including, for example,
polyphenols, phenolic oligomers, condensed polyphenols), and terpene glycosides
(other than sweet-tasting terpene glycosides described above, including for example
mogroside V, mogroside IV, 11-oxo-mogroside V, mogroside VI, and siamenoside l).

[0100] In one aspect, the compound is a bitter-tasting melanoidin. In another aspect,
the compound is a bitter-tasting peptide. In yet another aspect, the compound is a
bitter-tasting terpenoid. In yet another aspect, the compound is a bitter-tasting phenol.
In yet another aspect, the compound is a bitter-tasting polyphenol. In one aspect, the
compound is a bitter-tasting phenolic oligomer. In another aspect, the compound is a
bitter-tasting condensed polyphenol. In yet another aspect, the compound is a bitter-
tasting terpene glycoside (other than sweet-tasting terpene glycosides described above,
including for example mogroside V, mogroside IV, 11-oxo-mogroside V, mogroside VI,
and siamenoside |).

[0101] In certain aspects, the methods described herein remove at least 5%, at least
10%, at least 15%, at least 20%, at least 25%, at least 30%, at least 35%, at least 40%,
at least 45%, at least 50%, at least 55%, at least 60%, at least 65%, at least 70%, at
least 75%, at least 80%, at least 85%, at least 90%, at least 5%, at least 99%, or about
100% of one or more of the bitter-tasting compounds described above on a dry weight
basis as determined by HPLC, from the juice (before contact with the resins) to produce
the sweet juice composition.

[0102] A monk fruit juice, extract, composition, or mixture usefulin the any of the
disclosed compositions, mixtures, and formulations may be obtained from
commercially available source or from monk fruit or other terpene glycoside-containing
fruits using any methods known in the art, such as those methods described above, and
others as may be known to the skilled artisan. The juice to be purified according to the
methods described herein contains one or more terpene glycosides. In certain aspects,



at least one of the terpene glycosides is a mogroside, including, but not limited to,
mogroside V.

[0103] Mogrosides generally have varying number of glucose units, from 2 to 6, attached
to carbon 3 and carbon 24 on a triterpene backbone. Mogrosides may include, for
example, mogroside Il, mogroside lll, mogroside IV, mogroside V, mogroside VI, and any
derivatives thereof. Mogroside Il is the simplest mogroside, with one glucose residue
attached to each of carbons 3 and 24. Mogroside Il differs in having an additional
glucose residue chained to carbon 24, while mogroside IV has 2-unit glucose side
chains at both carbon 3 and 24. The progression continues through mogroside VI, which
has 3 glucose residues attached at each of the two carbons at locations 3 and 24 of the
triterpene backbone.

[0104] In other aspects, the one or more terpene glycoside in a monk fruit juice, extract,
composition, or mixture are selected from mogroside V, mogroside IV, 11-oxo-
mogroside V, and mogroside VI. In a preferred aspect, at least one of the terpene
glycosides is mogroside V, which is also known as mogro-3-0-[B-D-glucopyranosyl (1-
6)-B-D-glucopyranoside]-24-O-{[B-D-glucopyranosyl(1-2)]-[?-D-glucopyranosyl{1-6)]-B-
D-gluco-pyranoside}.

[0105] The terpene glycosides present in a monk fruit juice, extract, composition, or
mixture may include, for example, mogrosides and siamenosides. In one aspect, the
terpene glycosides monk fruit juice, extract, composition, or mixture include mogroside
V, mogroside IV, 11-oxo-mogroside V, mogroside V1, and siamenoside I. In another
aspect, the terpene glycosides retained include mogroside V, and one or more of
mogroside IV, 11-oxo-mogroside V, mogroside VI, and siamenoside l. In other aspects, a
monk fruit juice, extract, composition, or mixture may contain other terpene glycosides
such as siamenosides. For example, in certain aspects, in addition to mogroside V, one
of the terpene glycosides is siamenoside I.

[0106] It should be understood that the amount of terpene glycosides present in a monk
fruit juice, extract, composition, or mixture may vary depending on the type of fruit
used, as well as the method and conditions used to obtain juice from the fruit. It should
also be understood that sugars present in the juice to be purified are naturally found in
the fruit. In certain aspects, the sugars naturally found in the fruit are simple sugars,
including for example, monosaccharides and disaccharides. Such sugars naturally
found in the fruit may include, for example, glucose, fructose, and sucrose.

[0107] One of skill in the art would recognize suitable analytical techniques that may be
used to identify and quantify the amount of mogroside V and other terpene glycosides
present in a monk fruit juice, extract, composition, or mixture. For example, in one
aspect, high-performance liquid chromatography (also referred to as high-pressure
liquid chromatography or HPLC) is a chromatographic technique that can be used for



identifying, quantifying, and optionally purifying the individual terpene glycosides in the
mixture.

[0108] Mogroside V content and terpene glycoside content may be expressed as a
percentage on weight basis (% w/w). In one aspect, mogroside V content and terpene
glycoside content are expressed as a percentage on dry weight basis. "Dry weight basis"
refers to the weight of the mogroside V or terpene glycoside content divided by the
weight of dry soluble solids in a given sample. In other aspects, mogroside V content
and terpene glycoside content may be expressed in different units, such as percentage
on wet weight basis or g/L. For example, one of skill in the art may measure mogroside V
content and terpene glycoside content in a diluted juice sample using g/L, since volume
of the juice can more easily be measured in a dilute sample. In contrast, one of skillin
the art may measure mogroside V content and terpene glycoside contentin a
concentrated juice sample by weight. Further, one of skill in the art would be able to
convert one unit to another.

[0109] The disclosed sweetening agent can further comprise one or more polyhydroxy
C3-C12 compound. In a further aspect, the disclosed sweetening agent can further
comprise a compound such as allulose, allose, sucrose, fructose, glucose, propylene
glycol, glycerol, erythritol, arabinitol, maltitol, lactitol, sorbitol, mannitol, xylitol,
tagatose, trehalose, galactose, rhamnose, cyclodextrin (e.g., a-cyclodextrin, B-
cyclodextrin, and y-cyclodextrin), ribulose, threose, arabinose, xylose, lyxose, allose,
altrose, mannose, idose, lactose, maltose, invert sugar, isotrehalose, neotrehalose,
palatinose isomaltulose, erythrose, deoxyribose, gulose, idose, talose, erythrulose,
xylulose, allulose, turanose, cellobiose, glucosamine, mannosamine, fucose, fuculose,
glucuronic acid, gluconic acid, glucono-lactone, abequose, galactosamine, xylo-
oligosaccharides {xylotriose, xylobiose and the like), gentio-oligoscaccharides
(gentiobiose, gentiotriose, gentiotetraose and the like), galacto-oligosaccharides,
sorbose, ketotriose (dihydroxyacetone), aldotriose (glyceraldehyde), nigero-
oligosaccharides, fructooligosaccharides (kestose, nystose and the like),
maltotetraose, inaltotriol, tetrasaccharides, mannan-oligosaccharides, malto-
oligosaccharides {maltotriose, maltotetraose, maltopentaose, maltohexaose,
maltoheptaose and the like), dextrins, lactulose, melibiose, raffmose, rhamnose,
ribose, isomerized, liquid sugars such as high fructose corn/starch syrup ("HFCS/HFSS,"
e.g., HFCS55, HFCS42, or HFCS90), coupling sugars, soybean oligosaccharides,
glucose syrup and combinations thereof. It is understood that D- or L-configurations
can be used when applicable.

[0110] In a further aspect, the disclosed sweetening agent can further comprise at least
one carbohydrate sweetener selected from the group consisting of glucose, fructose,
sucrose and combinations thereof, in an amount effective to provide a concentration



from about 100 ppm to about 140,000 ppm when present in a sweetened composition,
such as, for example, a beverage.

[0111] In a further aspect, the disclosed sweetening agent can further comprise one or
more carbohydrate sweeteners selected from D-allose, D-allulose, L-ribose, D-
tagatose, L-glucose, fucose, L-Arabinose, Turanose and combinations thereof, in an
amount effective to provide a concentration from about 100 ppm to about 140,000 ppm
when present in a sweetened composition, such as, for example, a beverage.

[0112] In a further aspect, the disclosed sweetening agent can be one or more synthetic
sweeteners. As used herein, the phrase "synthetic sweetener” refers to any composition
which is not found naturally in nature. Preferably, a synthetic sweetener has a
sweetness potency greater than sucrose, fructose, and/or glucose, yet has less calories
than sucrose, fructose, and/or glucose. Non-limiting examples of synthetic HP
sweeteners suitable for aspects of this disclosure include sucralose, potassium
acesulfame, acesulfame acid and salts thereof, aspartame, alitame, saccharin and
salts thereof, neochesperidin dihydrochalcone, cyclamate, cyclamic acid and salts
thereof, neotame, advantame, glucosylated steviol glycosides (GSGs) and
combinations thereof. The synthetic sweetener is present in the disclosed sweetener
composition in an amount effective to provide a concentration from about 0.3 ppm to
about 3,500 ppm when present in a sweetened composition, such as, for example, a
beverage.

[0113] In a further aspect, the disclosed sweetening agent can be one or more natural,
HP sweeteners. Suitable natural HP sweeteners include, but are not limited to,
rebaudioside A, rebaudioside B, rebaudioside C, rebaudioside D, rebaudioside E,
rebaudioside F, rebaudioside I, rebaudioside H, rebaudioside J, rebaudioside L,
rebaudioside K, rebaudioside J, rebaudioside M (also known as rebaudioside X),
rebaudioside O, dulcoside A, dulcoside B, rubusoside, stevia, stevioside, mogroside IV,
mogroside V, Luo Han Guo Sweetener (as noted above, this can be used
interchangeably and is the same as Monk Fruit Sweetener or a Siraitia grosvenorii -
derived sweetener), siratose, siamenoside, monatin and its salts {monatin SS, RR, RS,
SR), curculin, glycyrrhizic acid and its salts, thaumatin, monellin, mabinlin, brazzein,
hernandulcin, phyllodulcin, glycyphyllin, phloridzin, trilobatin, baiyunoside, osladin,
polypodoside A, pterocaryoside A, pterocaryoside B, mukur ozioside, phlomisoside |,
periandrin |, abrusoside A, steviolbioside and cyclocarioside I. The natural HP
sweetener is present in the disclosed sweetener composition in an amount effective to
provide a concentration from about 0.1 ppm to about 3,000 ppm when present in a
sweetened composition, such as, for example, a beverage.

[0114] In a further aspect, the disclosed sweetening agent can comprise one or more
chemically (including enzymatically) modified natural HP sweetener. Modified natural
HP sweeteners include glycosylated natural HP sweetener such as glucosyl-,



galactosyl-, fructosyl- derivatives containing 1-50 glycosidic residues. Glycosylated
natural HP sweeteners may be prepared by enzymatic transglycosylation reaction
catalyzed by various enzymes possessing transglycosylating activity. Others include one
or more sugar alcohols obtained from sugarsuch by using hydrogenation techniques. In
some aspects, a glycosylated natural HP sweetener can be a glucosylated steviol
glycoside (which can also be referred to as a "GSG"). An exemplary, but not limiting,
GSG that can be used in the disclosed sweetener compositions are those marketed by
Almendra under the brand name of Steviaromes™ .

[0115] Non-limiting examples of HP sweeteners that can be utilized with the disclosed
taste modulator compositions include rebaudioside A, rebaudioside B, rebaudioside C,
rebaudioside D, rebaudioside E, rebaudioside F, dulcoside A, dulcoside B, rubusoside,
stevia, stevioside, mogroside IV, and mogroside V, Luo Han Guo sweetener,
siamenoside, monatin and its salts (monatin SS, RR, RS, SR), curculin, glycyrrhizic acid
and its salts, thaumatin, monellin, mabinlin, brazzein, hernandulcin, phyllodulcin,
glycyphyllin, phloridzin, trilobatin, baiyunoside, osladin, polypodoside A,
pterocaryoside A, pterocaryoside B, mukur ozioside, phlomisoside 1, periandrin |,
abrusoside A, and cyclocarioside I. HP sweeteners also include modified HP
sweeteners. Modified HP sweeteners include HP sweeteners which have been altered
naturally. For example, a modified HP sweeteners includes, but is not limited to, HP
sweeteners which have been fermented, contacted with enzyme, or derivatized or
substituted on the HP sweeteners.

[0116] In another aspect, the HP sweeteners may be selected from the group consisting
of rebaudioside A, rebaudioside B, rebaudioside C, rebaudioside D, rebaudioside E,
rebaudioside F, dulcoside A, dulcoside B, rubusoside, stevia, stevioside, mogroside IV,
mogroside V, Luo Han Quo sweetener, siamenoside, monatin and its salts (monatin SS,
RR, RS, SR), curculin, glycyrrhizic acid and its salts, thaumatin, monellin, mabinlin,
brazzein, hernandulcin, phyllodulcin, glycyphyllin, phloridzin, trilobatin, baiyunoside,
osladin, polypodoside A, pterocaryoside A, pterocaryoside B, mukur ozioside,
phlomisoside |, periandrin I, abrusoside A, cyclocarioside |, saccharin and its salts,
cyclamic acid and its salts, aspartame, aspartame-acesulfame salt, acesulfame
potassium, sucralose, alitame, neotame, nechesperidin dihydrochalone (NHDC),
advantame and combinations thereof.

[0117] In a further aspect, the disclosed sweetening agent can comprise REBA, REBB,
REBC, REDD, REBE, REBF, REBM, REBN, or combinations thereof, and at least one other
sweetener that in combination function as the sweetening agent (i.e. the substance or
substances that provide sweetness) of a disclosed sweetener composition. The
disclosed sweetener compositions often exhibit synergy when individual sweetener
compounds are combined and have improved flavor and temporal profiles compared to
each sweetener alone. One or more additional sweetening agents can be used in the



disclosed sweetener compositions. In a yet further aspect, disclosed sweetener
compositions comprise REBA and at least one additional sweetener. In a still further
aspect, a sweeteners composition contains REBB and at least one additional
sweetener. In an even further aspect, a sweeteners composition contains REBC and at
least one additional sweetener. In a still further aspect, a sweeteners composition
contains REBD and at least one additional sweetener. In a yet further aspect, a
sweeteners composition contains REBE and at least one additional sweetener. In an
even further aspect, a sweeteners composition contains REBF and at least one
additional sweetener. In a still further aspect, a sweeteners composition contains REBM
and at least one additional sweetener. In a yet further aspect, a sweeteners
composition contains REBN and at least one additional sweetener.

Umami Agents

[0118] Until the close of the twentieth century, taste was typically considered to be one
of the five senses which may be subdivided into four basic tastes: sweet, sour, salty,
and bitter. Even though this is the case, evidence began to accumulate for a fifth basic
taste, savory taste. The first claim for savory taste was by Ikeda K. (). Tokyo Chem. Soc.
(1909) 30, 820-836 ) who isolated glutamic acid from a seaweed source and argued that
its taste was unique. As the monosodium salt, the taste is savory and was given the
Japanese word umami which means delicious. The literature on umami taste has been
reviewed quite comprehensively (see Kawamura, Y. and Kare, M. R. (eds.). 1987.
Umami: A Basic Taste, Marcel Dekker ; and Bellisle F. (1999) Neurosci. Biobehav. Rev.
23,423-438).

[0119] The umami agent used in the disclosed savory compositions can be any umami
tastant, including compositions comprising a single umami agent or mixture of umami
agents, including, but not limited to umami tastants and/or umami taste or savory flavor
enhancers as described herein. In various aspects, the umami agent is an enhancer,
modulator, ligand, activator, agonist or positive allosteric modulator of an umami
receptor. A modulator is an agent that effects an increase or decrease of one or more of
the following: the cell surface expression of a receptor, the binding of a ligand to a
receptor, the intracellular response initiated by an active form of the receptor (eitherin
the presence or absence or an agonist). The modulator can itself be an agonist that
binds to the receptor, activates it and thereby modulates an increase in the cellular
response. Modulators include various types of compounds, including small molecules,
peptides, proteins, nucleic acids, antibodies or fragments thereof. These can be derived
from various sources including synthetic or natural, extracts of natural material, for
example from animal, mammalian, insect, plant, bacterial or fungal cell material or
cultured cells, or conditioned medium of such cells. A ligand is an agent that binds to
the receptor; it may be an agonist, partial agonist, enhancer, antagonist, or inverse
agonist. An agonist is a ligand of a umami receptor that activates the receptor and



increases an intracellular response when it binds to a receptor compared to the
intracellular response in the absence of the agonist. Additionally or alternatively, an
agonist may decrease internalization of a cell surface receptor such that the cell
surface expression of a receptor is increased as compared to the number of cell surface
receptors present on the surface of a cell in the absence of an agonist. A partial agonist
is an agonist that only partially activates the receptor in comparison to other agonists
that maximally activate the receptor. An enhancerincreases the binding of an agonist to
the receptor as compared to the binding of the agonist in the absence of enhancer,
and/or increases the intracellular response induced by an agonist.

[0120] It is understood that a natural umami agent, a synthetic umami agent, a semi-
synthetic umami agent, and combinations thereof, are all within the scope of the
disclosed savory compositions. Umami agents can include glutamate, inosine
monophosphate, guanosine monophosphate, and others as disclosed herein or known
to the skilled artisan, and combinations thereof. Glutamate can be a zwitterionic or
uncharged form of glutamate, or a salt of glutamate comprising glutamate anions in
combination with any type of cations, e.g., sodium or potassium cations. In a particular
example, glutamate can be monosodium glutamate. The umami agent can also be an
extract or mixture, e.4., a plant or animal extract such as a paste or liquid extractthat is
enriched or have naturally high concentrations of glutamate and/or one or more
nucleotides such as inosine monophosphate or guanosine monophosphate. In some
instances, the umami agent can be a fermentation product.

[0121] Further non-limiting examples of umami tastants and/or umami taste or savory
flavor enhancers include, but are not limited to: L-Glu (glutamic acid, glutamate, for
example in the form of its salts such as monosodium glutamate, monopotassium
glutamate, monoammonium glutamate, calcium diglutamate, magnesium
diglutamate); L-Asp (L-aspartate, or a salt thereof); and 5'-ribonuclectides or their salts
including, without limitation, calcium 5'-ribonucleotides, disodium 5'-ribonucleotides,
and dipotassium 5'-ribonucleotides such as inosinic acid, guanylic acid, adenosinic
acid, inosinates, guanylates, and adenylates, including, but not limited to, guanosine 5'-
monophosphate, inosine 5-monophosphate, and 5'-adenylate and their salts such as
disodium guanylate, disodium inosinate, disodium adenylate; dipotassium guanylate,
dipotassium inosinate, dipotassium adenylate, calcium guanylate, calcium inosinate,
and calcium adenylate.

[0122] Further non-limiting examples of umami tastants and/or umami taste or savory
flavor enhancers include, but are not limited to, natural substances that are derived
from animal and vegetable raw materials as well as substances obtained through
chemical synthesis, fermentation, genetic recombination, and the like and to use
commercially available products, including autolyzed or hydrolyzed proteins such as
autolyzed yeast, hydrolyzed yeast, hydrolyzed vegetable proteins; Koji-Aji (a nucleotide-



rich yeast extract, with fermented wheat gluten and maltodextrin also containing
glutamates produced by Ajinomoto Food Ingredients); and natural preparations or
extracts containing one or more of the above, for example including, but not limited to,
extracts, purees or concentrates of vegetables (including mushrooms, shiitake, soy,
tomato, potato, whey, kelp/seaweeds), cereals, meat, fish (e.g. shellfish, masago), a
dairy product such as milk or a cheese, and egg yolks, or derived from the relevant
ingredient in fresh or in fermented, partially or fully hydrolyzed form (e.g. various
hydrolysed proteins).

[0123] Further non-limiting examples of umami tastants and/or umami taste or savory
flavor enhancers include, but are not limited to, those described in * Chemistry of
Gustatory Stimuli”, G.E. DuBois, et al. in The Senses: A Comprehensive Reference,
Volume IV, Olfaction and Taste, David Smith and Stuart Firestein, Eds., Elsevier, London,
United Kingdom, 2008, pp. 27-74 (e.g., see discussion of umami agonists on pp. 56-58)
and " Chemical Modulators of Taste”, J.A. DeSimone, et al., in Handbook of Olfaction
and Gustation, 3rd Edition, R. L. Doty, Ed., John Wiley & Sons, Inc., Hoboken, NJ, 2015,
pp. 665-683 (e.g., see discussion of umami PAMs and ago-enhancers on pp. 672-675).

[0124] Further non-limiting examples of umami tastants and/or umami taste or savory
flavor enhancers include, but are not limited to, those described in U.S. Pat. Appl. Nos.
11/349,071; 11/349,041 ; and 10/913,303 .

[0125] It is understood that umami tastants and/or umami taste or savory flavor
enhancers, e.g., L-Glu, L-Asp, and/or '-ribonucleotides, are inclusive of at least one
salt thereof such as inorganic salts such as alkaline metal salts including sodium salts
and potassium salts; alkaline earth metal salts including magnesium salts and calcium
salts; and ammonium salts and organic salts of basic amino acid salts including
arginine salts, lysine salts, and ornithine salts; amine salts such as monoethanolamine
salts and diethanolamine salts, and pyrimidine salts.

[0126] Regarding the amount of umami tastants and/or umami taste or savory flavor
enhancers used in a beverage, food formulation, food product, and the like, it depends
on the type of umami taste receptor agonist and salts used, but between about 0.01
wit%-5 wt% can be used.

Sweetener Compositions

[0127] In various aspects, the present disclosure, relates to sweetener compositions
comprising a sweetening agent and a taste modulator composition. The taste
modulator composition improves key properties associated with many sweetening
agents, including maximal sweetness response; mitigates flavor profile issues such as
bitter and/or licorice-like off-tastes; improves sweetness onset and lingering sweet
aftertaste properties; improves desensitization/adaptation profile issues; improves
body/mouthfeel characteristics; and decreases hitterness off-taste, when present. As



used herein, the term "off-taste(s)” refers to an amount or degree of taste that is not
characteristically or usually found in a beverage product or a consumable product of
the present disclosure. For example, an off-taste is an undesirable taste of a sweetened
consumable to consumers, such as, a bitter taste, a licorice-like taste, a metallic taste,
an aversive taste, an astringent taste, a delayed sweetness onset, a lingering sweet
aftertaste, and the like, etc. In a further aspect, the disclosed sweetener compositions
comprise a taste modulator component comprising a first salt having a first cation
selected from Na+ , K+, Ca2+, and Mg2+ ; and a sweetening agent. The taste modulator
component of the disclosed sweetener compositions can optionally further comprise a
second cation, a third cation, and a fourth cation.

[0128] As noted herein above, frequently HP sweeteners differ significantly from natural
caloric sugars in ways that frustrate consumers and limit market penetration of
products containing many HP sweeteners. Accepted metrics for commercial viability of
a HP sweetener include: 1) Taste Quality; 2) Safety; 3) Solubility; 4) Stability; and 5)
Cost. With regard to Taste Quality, HP sweeteners exhibit temporal profiles, maximal
responses, flavor profiles, mouthfeels, and often desensitization/adaptation behaviors
that differ from sugar. Specifically, HP sweeteners frequently exhibit one or more of the
following problems or issues:

+« Rm Problem: Insufficient Maximal Sweetnhess Response;
« Flavor Profile Problem: Bitter and Licorice-Like Off-tastes;

+ Temporal Profile Problem: Delay in Sweetness Onset and Lingering Sweet
Aftertaste (Sweetness Linger = SL);

« Desensitization/Adaptation Profile Problem: Sweetness causing a
Desensitization of the Taste System and/or Reduction in Perceived Sweetness on
Iterative Tasting; and

+ Body/Mouthfeel Problem: Absence of Body/Mouthfeel common in Sugar-
Sweetened Formulations.

Attempts have been made in the industry to address the Taste Quality issues associated
with many HP sweeteners. However, although some of the currently available taste
modulators are able to address the Taste Quality issues, these known taste modulators
add unacceptable cost that make their use in common food and beverage products
impractical; provide only limited modulation of Taste Quality problems, thus limiting
their widespread use; are associated with regulatory or potential toxicity issues; or
combinations of all these shortcomings.

[0129] The major application of HP sweeteners has been and will continue to be 0-
calorie and calorie-reduced beverages. Thus, with regard to the cost metric discussed
above, representative cost considerations for a HP sweetener can be assessed at a first



approximation on the basis of cost impact for beverage use. Beverage manufacturers
typically determine ingredient costs on a Cost per Unit Case (CUC) basis, where a Unit
Case is 24 - 8 ounce bottles (ca. 5.7L). For purpose of illustration, in the US at the
present time, the sweetener system CUCs for a sucrose-sweetened beverage is about
$0.60, a high-fructose corn syrup-sweetened beverage is about $0.50, an aspartame-
sweetened beverage is about $0.04 and an aspartame/acesulfame-K sweetened
beverage is about $0.03.

[0130] In contrast, the use of many HP sweeteners cannot be used in typical beverage
or food products because they often require a taste modulator to address the Taste
Quality issues noted above. In particular, currently available taste modulators add
significant cost to the use of many HP sweeteners. For example, a beverage using a
sweetener formulation comprising rebaudioside A is understood in the industry to
require the use of a taste modulator such as meso-erythritol in order to achieve desired
Taste Quality metrics described above. However, at the levels required for beverage use,
a rebaudioside A/meso-erythritol formulation is estimated to cost about $1.20 to about
$1.50 on a CUC basis. Thus, although the use of a natural sweetener, such as
rebaudioside A, in a beverage productis highly desirable in many respects, the use in
such a context is cost prohibitive.

[0131] The amount or relative amounts of the sweetening agent and the taste modulator
in a disclosed sweetener composition are determined, in part, by the application or use
of the disclosed sweetener composition and the product context. That is, the amount of
the sweetening agent and the taste modulator in a disclosed sweetener composition in
a beverage, a food product, a nutraceutical, a pharmaceutical, and the like will be
determined by the requirements for sweetness intensity in a particular product use. In
addition, the amount or relative amounts of the sweetening agent and the taste
modulator in a disclosed sweetener composition is determined, in part, by established
the Dietary Reference Intakes (DRIs) for salts used in the taste modulator, including
various regulatory agencies and health or scientific bodies and organizations. For
example, exemplary DRIs have been published by the Institute of Medicine of the
National Academies of the United States (see: Dietary Reference Requirements: The
Essential Guide to Nutrient Requirements, J. J. Otten, J. Pitzi Hellwig, L. D. Meyers, Eds.,
The National Academies Press, 2006, Washington, D.C .). Thus, the level of the salts
(first salt, optional second salt, optional third salt, and optional fourth salt) need to be
present in an effective amount to modulate the sweetening agent taste properties, i.e.,
appropriate mitigation of factors such as maximal sweetness response, bitter and/or
licorice-like off-tastes, sweetness linger, desensitization and adaptation, and
body/mouthfeel parameters, while at the same time, not presenting concerns with
regard to DRIs. Representative DRIs, as published by the Institute of Medicine of the
National Academies of the United States, are given in Table 2 below.



* Assumes the nutrient is in the form of anion.

Nutrient* |DRI(mg/day)

Male Female

Sodium Age 9-50 1500 Age 9-50 | 1500
Age50-70 |1300 Age 50-70 | 1300

Age >70 1200 Age >70 1200
Potassium |Age 9->70 4700 Age 9-13 | 4500
Age 14->70 | 4700

Magnesium | Age 9-13 240 Age 9-13 | 240
Age14-18 |410 Age 14-18 | 360

Age 19-30 |400 Age 19-30 | 310

Age 31->70 |420 Age 31->70 | 320

Calcium Age 9-18 1300 Age 9-18 | 1300
Age19-70 |1000 Age 19-50 |1000

Age >70 1200 Age51-70 | 1200

Age >70 1200

Chloride Age 9-50 2300 Age 9-50 | 2300
Age 50-70 | 2000 Age 50-70 | 2000

Age >70 1800 Age >70 1800

[0132] In various aspects, the sweetening agent is present in the disclosed sweetener
compositions in an amount effective to provide a concentration when presentin a
beverage, food, nutraceutical, pharmaceutical, or cosmetic from about 1 mg/L to about



1000 mg/L; and wherein a total cation present in an amount effective to provide a
concentration when present in a beverage, food, nutraceutical, pharmaceutical, or
cosmetic less than or equal to 20% of the DRI provided by the Institute of Medicine of
the National Academies of the United States; and wherein the total cation represents a
sum of the first cation, and when present, the second cation, the third cation, and the
fourth cation.

Savory Compositions

[0133] The taste modulator composition improves key properties associated with many
umami agents; mitigates flavor profile issues such as bitter off-tastes; and improves
body/mouthfeel characteristics. As used herein, the term “off-taste(s)" refers to an
amount or degree of taste that is not characteristically or usually found in a beverage
product or a consumable product of the present disclosure.

[0134]

[0136] ir




Flavoring Compositions, Flavor Modifier Compositions and Flavorings with
Modifying Properties

[0138] The disclosed taste modulator compositions can be used as flavor or taste
modifiers, such as a flavoring or flavoring agents and flavor or taste enhancers, more
particularly, sweet taste modifiers, sweet flavoring agents, sweet flavor enhancers, for
foods, beverages, and other comestible or orally administered medicinal or
nutraceutical products or compositions. In some aspects, the disclosed taste
modulator compositions can be used without a flavor, flavor modifier, flavor agent,
flavor enhancer, or flavoring with modifying properties for comestible products. In other
aspects, the disclosed taste modulator compositions are used with one or more a
flavor, flavor modifier, flavor agent, flavor enhancer, or flavoring with modifying
properties for comestible products. In a further aspect, the disclosed taste modulator
compositions can be used in a flavoring with modifying properties composition
comprising a disclosed modulator composition and one or more flavor, flavor modifier,
flavor agent, flavor enhancer, or flavoring.

[0139] The suitable amount of the disclosed taste modulator compositions to use with
one or more flavor, flavor modifier, flavor agent, flavor enhancer, or flavoring with
modifying properties can be assessed and further optimized using a suitable sensory
testing methodology, e.g., the sensory testing methodology described herein below for
sensory assessment of sweetness. Moreover, such a sensory test methodology can be
useful in identifying suitable disclosed taste modulator compositions (and
concentrations of same) to be used in combination with flavor, flavor modifier, flavor
agent, flavor enhancer, or flavoring with modifying properties. The sensory test
methodology described herein below can be well quantified and controlled by tasting
the candidate compounds in aqueous solutions, as compared to control agueous
solution, or alternatively by tasting the disclosed taste modulator compositions of the
disclosure in actual food compositions.

[0140] In various aspects, the disclosed taste modulator compositions, either alone or
in combination with one or more flavor, flavor modifier, flavor agent, flavor enhancer, or
flavoring with modifying properties have application in foods, beverages and other
comestible compositions wherein sweet compounds are conventionally utilized. These
compositions include compositions for human and animal consumption. This includes
food or drinks (liquids) for consumption by agricultural animals, pets and zoo animals.
Those of ordinary skill in the art of preparing and selling comestible compositions (e.g.,
edible foods or beverages, or precursors or flavor modifiers thereof) are well aware of a
large variety of classes, subclasses and species of the comestible compositions, and
utilize well-known and recognized terms of art to refer to those comestible
compositions while endeavoring to prepare and sell various of those comestible
compositions. Such a list of terms of art is enumerated below, and it is specifically



contemplated hereby that the disclosed taste modulator compositions could be used
to modify or enhance the sweet flavors of the following list comestible compositions,
either singly or in all reasonable combinations or mixtures thereof: one or more
confectioneries, chocolate confectionery, tablets, boxed assortments, standard boxed
assortments, twist wrapped miniatures, seasonal chocolate, chocolate with toys, other
chocolate confectionery, mints, standard mints, power mints, boiled sweets, pastilles,
gums, jellies and chews, toffees, caramels and nougat, medicated confectionery,
lollipops, licorice, other sugar confectionery, gum, chewing gum, gum with one or more
sweeteners, sugar-free gum, functional gum, bubble gum, bread, packaged/industrial
bread, unpackaged/artisanal bread, pastries, cakes, packaged/industrial cakes,
unpackaged/artisanal cakes, cookies, chocolate coated biscuits, sandwich biscuits,
filled biscuits, savory biscuits and crackers, bread substitutes, breakfast cereals,
cereals, family breakfast cereals, flakes, muesli, children's breakfast cereals, hot
cereals, ice cream, impulse ice cream, single portion dairy ice cream, single portion
water ice cream, multi-pack dairy ice cream, multi-pack water ice cream, take-home
ice cream, take-home dairy ice cream, ice cream desserts, bulk ice cream, take-home
water ice cream, fr ozen yogurt, artisanal ice cream, dairy products, milk,
fresh/pasteurized milk, full fat fresh/pasteurized milk, semi skimmed fresh/pasteurized
milk, full fat milk, semi skimmed milk, fat-free milk, goat milk, condensed/evaporated
milk, plain condensed/evaporated milk, flavored, functional and other condensed milk,
flavored milk drinks, dairy only flavored milk drinks, flavored milk drinks with fruit juice,
soy milk, sour milk drinks, fermented dairy drinks, coffee whiteners, powder milk,
flavored powder milk drinks, cream, cheese, processed cheese, spreadable processed
cheese, non-spreadable processed cheese, unprocessed cheese, spreadable
unprocessed cheese, hard cheese, packaged hard cheese, unpackaged hard cheese,
yogurt, plain/natural yogurt, flavored yogurt, fruited yogurt, probiotic yogurt, drinking
yogurt, regular drinking yogurt, probiotic drinking yogurt, chilled and shelf-stable
desserts, dairy- based desserts, soy-based desserts, chilled snacks, sweet and savory
snacks, fruit snacks, chips/crisps, extruded snacks, tortilla/corn chips, popcorn,
pretzels, nuts, other sweet and savory snacks, snack bars, granola bars, breakfast bars,
energy bars, fruit bars, other shack bars, meal replacement products, slimming
products, convalescence drinks, ready meals, canned ready meals, fr ozen ready
meals, dried ready meals, chilled ready meals, dinner mixes, fr ozen pizza, chilled pizza,
soup, canned soup, dehydrated soup, instant soup, chilled soup, soup, fr ozen soup,
pasta, canned pasta, dried pasta, chilled/fresh pasta, noodles, plain noodles, instant
noodles, cups/bowl instant noodles, pouch instant noodles, chilled noodles, shack
noodles, canned food, canned meat and meat products, canned fish/seafood, canned
vegetables, canned tomatoes, canned beans, canned fruit, canned ready meals,
canned soup, canned pasta, other canned foods, fr ozen food, fr ozen processed red
meat, fr ozen processed poultry, fr ozen processed fish/seafood, fr ozen processed
vegetables, fr ozen meat substitutes, fr ozen potatoes, oven baked potato chips, other



oven baked potato products, non-oven fr ozen potatoes, fr ozen bakery products, fr ozen
desserts, fr ozen ready meals, fr ozen pizza, fr ozen soup, fr ozen noodles, other fr ozen
food, dried food, dessert mixes, dried ready meals, dehydrated soup, instant soup, dried
pasta, plain noodles, instant noodles, cups/bowl instant noodles, pouch instant
noodles, chilled food, chilled processed meats, chilled fish/seafood products, chilled
processed fish, chilled coated fish, chilled smoked fish, chilled lunch kit, chilled ready
meals, chilled pizza, chilled soup, chilled/fresh pasta, chilled noodles, oils and fats,
olive oil, vegetable and Seed oil, cooking fats, butter, margarine, spreadable oils and
fats, functional spreadable oils and fats, sauces, dressings and condiments, tomato
pastes and purees, bouillon/stock cubes, stock cubes, gravy granules, liquid stocks,
herbs and spices, fermented sauces, soy based sauces, pasta sauces, wet sauces, dry
sauces/powder mixes, ketchup, mayonnaise, regular mayonnaise, mustard, salad
dressings, regular salad dressings, low fat salad dressings, vinaigrettes, dips, pickled
products, other sauces, dressings and condiments, baby food, milk formula, standard
milk formula, follow-on milk formula, toddler milk formula, hypoallergenic milk formula,
prepared baby food, dried baby food, other baby food, spreads, jams and preserves,
honey, chocolate spreads, nut- based spreads, and yeast-based spreads.

[0141] In a further aspect, the disclosed taste modulator compositions can be used to
modify or enhance the sweet flavor of one or more of the following sub-groups of
comestible compositions: confectioneries, bakery products, ice creams, dairy
products, sweet snacks, shack bars, meal replacement products, ready meals, soups,
pastas, noodles, canned foods, fr ozen foods, dried foods, chilled foods, oils and fats,
baby foods, or spreads, or a mixture thereof,

[0142] In general an ingestible composition will be produced that contains a sufficient
amount of the disclosed taste modulator compositions described hereinabove to
produce a composition having the desired flavor or taste characteristics such as
"sweet" taste characteristics.

[0143] Typically at least a sweet flavor modulating amount, of one or more of the
disclosed taste modulator compositions can be added to the comestible product, so
that the sweet flavor modified comestible product has an increased sweet taste as
compared to the comestible product prepared without the disclosed taste modulator
compositions, as judged by human beings or animals in general, or in the case of
formulations testing, as judged by a majority of a panel of human taste testers, via
procedures described elsewhere herein.

[0144] The concentration of sweet flavor agent needed to modulate or improve the
flavor of the comestible product or composition will of course vary dependent on many
variables, including the specific type of ingestible composition, what sweet compounds
are already present and the concentrations thereof, the amount of presence of other
flavors with modifying properties, and the enhancer effect of the particular compound



on such sweet compounds. As noted, an application of the disclosed taste modulator
compositions is for modulating (inducing, enhancing or inhibiting) the sweet tastes or
other taste properties of other natural or synthetic sweet tastants. A broad range of
concentrations of the disclosed taste modulator compositions can be employed to
provide such sweet taste enhancement as described herein elsewhere.

[0145] In a further aspect, the disclosed taste modulator compositions can be used to
modify or enhance the umami flavor of one or more of the following sub-groups of
comestible compositions: confectioneries, bakery products, ice creams, dairy
products, snacks, shack bars, meal replacement products, ready meals, soups, pastas,
noodles, canned foods, frozen foods, dried foods, chilled foods, oils and fats, baby
foods, or spreads, or a mixture thereof,

[0146] In general an ingestible composition will be produced that contains a sufficient
amount of the disclosed taste modulator compositions described hereinabove to
produce a composition having the desired flavor or taste characteristics such as
"umami" taste characteristics.

[0147] Typically at least a umami flavor modulating amount, of one or more of the
disclosed taste modulator compositions can be added to the comestible product, so
that the umami flavor modified comestible product has an increased umami taste as
compared to the comestible product prepared without the disclosed taste modulator
compositions, as judged by human beings or animals in general, or in the case of
formulations testing, as judged by a majority of a panel of human taste testers, via
procedures described elsewhere herein.

[0148] The concentration of umami flavor agent needed to modulate orimprove the
flavor of the comestible product or composition will of course vary dependent on many
variables, including the specific type of ingestible composition, what umami
compounds are already present and the concentrations thereof, the amount of
presence of other flavors with modifying properties, and the enhancer effect of the
particular compound on such umami compounds. As noted, an application of the
disclosed taste modulator compositions is for modulating {inducing, enhancing or
inhibiting) the umami tastes or other taste properties of other natural or synthetic
umami tastants. A broad range of concentrations of the disclosed taste modulator
compositions can be employed to provide such umami taste enhancement as
described herein elsewhere.

[0149] Examples of foods and beverages wherein the disclosed taste modulator
compositions may be incorporated included by way of example the Wet Soup Category,
the Dehydrated and Culinary Food Category, the Beverage Category, the Fr ozen Food
Category, the Snack Food Category, and seasonings or seasoning blends. "Wet Soup
Category" means wet/liquid soups regardless of concentration or container, including fr



ozen Soups. For the purpose of this definition soup(s) means a food prepared from
meat, poultry, fish, vegetables, grains, fruit and other ingredients, cooked in a liquid
which may include visible pieces of some or all of these ingredients. It may be clear {(as
a broth) or thick {as a chowder), smooth, pureed or chunky, ready-to-serve, semi-
condensed or condensed and may be served hot or cold, as a first course or as the
main course of a meal or as a between meal shack (sipped like a beverage). Soup may
be used as an ingredient for preparing other meal components and may range from
broths {consomme) to sauces (cream or cheese-based soups).

[0150] "Dehydrated and Culinary Food Category" means: (i) Cooking aid products such
as: powders, granules, pastes, concentrated liquid products, including concentrated
bouillon, bouillon and bouillon like products in pressed cubes, tablets or powder or
granulated form, which are sold separately as a finished product or as an ingredient
within a product, sauces and recipe mixes {regardless of technology); (ii) Meal solutions
products such as: dehydrated and freeze dried soups, including dehydrated soup mixes,
dehydrated instant soups, dehydrated ready-to-cook soups, dehydrated or ambient
preparations of ready-made dishes, meals and single serve entrees including pasta,
potato and rice dishes; and (jii) Meal embellishment products such as: condiments,
marinades, salad dressings, salad toppings, dips, breading, batter mixes, shelf stable
spreads, barbecue sauces, liquid recipe mixes, concentrates, sauces or sauce mixes,
including recipe mixes for salad, sold as afinished product or as aningredient within a
product, whether dehydrated, liquid or fr ozen.

[0151] "Beverage Category" means beverages, beverage mixes and concentrates,
including but not limited to, alcoholic and non-alcoholic ready to drink and dry
powdered beverages. Other examples of foods and beverages wherein compounds
according to the disclosure may be incorporated included by way of example
carbonated and non-carbonated beverages, e.g., sodas, fruit or vegetable juices,
alcoholic and non-alcoholic beverages, confectionary products, e.g., cakes, cookies,
pies, candies, chewing gums, gelatins, ice creams, sorbets, puddings, jams, jellies,
salad dressings, and other condiments, cereal, and other breakfast foods, canned fruits
and fruit sauces and the like.

[0152] Additionally, the subject compounds can be used in flavor preparations to be
added to foods and beverages. In preferred instances the composition will comprise
another flavor or taste modifier such as a sweet tastant.

[0153] Accordingly, in some aspects, the disclosure relates to methods for modulating
the sweet taste of a comestible product comprising: a) providing at least one
comestible product, or a precursor thereof, and b) combining the comestible product or
precursor thereof with at least a sweet flavor modulating amount of the disclosed taste
modulator compositions, so as to form a modified comestible product.



[0154] The disclosure also relates to the modified comestible products produced by
such processes, and similar processes for producing comestible products well known
to those of ordinary skill in the art, especially if such compositions comprise other
flavorings with modifying properties. The disclosed taste modulator compositions can
be combined with or applied to the comestible or medicinal products or precursor
thereof in any of innumerable ways known to cooks the world over, or producers of
comestible or medicinal products. For example, the disclosed taste modulator
compositions can be dissolved in or dispersed in or one of many known comestibly
acceptable liquids, solids, or other carriers, such as water at neutral, acidic, or basic
pH, fruit or vegetable juices, vinegar, marinades, beer, wine, natural water/fat emulsions
such as milk or condensed milk, edible oils and shortenings, fatty acids, certain low
molecular weight oligomers of propylene glycol, glyceryl esters of fatty acids, and
dispersions or emulsions of such hydrophobic substances in aqueous media, salts
such as sodium chloride, vegetable flours, solvents such as ethanol, solid edible
diluents such as vegetable powders or flours, and the like, and then combined with
precursors of the comestible or medicinal products, or applied directly to the
comestible or medicinal products.

[0155] Steviol glycosides, stevia-derived sweeteners, and stevia-derived extracts
provide sweetness and other taste attributes at a higher than certain threshold level of
concentrations in water. Below the threshold level of concentration, the steviol
glycosides, stevia-derived sweeteners, stevia-derived extracts, and their mixtures have
no recognizable sweetness taste, but such stevia extract below the threshold level of
significant sweetness recognition can be associated with sweet and flavor profile
modification in food and beverage applications. Accordingly, in various aspects, the
present disclosure pertains to flavorings with modifying properties comprising a
disclosed taste modulator composition and at least one steviol glycoside, stevia-
derived sweetener, stevia-derived extract, and combinations thereof, such that the at
least one steviol glycoside, stevia-derived sweetener, stevia-derived extract, and
combinations thereof is present in an amount less than 1.5 wt% sucrose equivalent. In
some aspects, the least one steviol glycoside, stevia-derived sweetener, stevia-derived
extract, and combinations thereof comprises one or more glucosylated steviol
glycoside.

[0156] In other aspects, the present disclosure pertains to flavorings with modifying
properties comprising a disclosed taste modulator composition and at least one Siraitia
grosvenorii {luo han guo or monk fruit)-derived sweetener, extract, juice, and
combinations thereof, such that the at least least one Siraitia grosvenorii (luo han guo or
monk fruit)-derived sweetener, extract, juice, and combinations thereof is presentin an
amount less than 1.5 wt% sucrose equivalent.



[0157] In further aspects, the present disclosure pertains to flavorings with modifying
properties comprising: (a) a disclosed taste modulator composition; (b) at least

one Siraitia grosvenorii {(luo han guo or monk fruit)-derived sweetener, extract, juice, and
combinations thereof, such that the at least one Siraitia grosvenorii (luo han guo or
monk fruit)-derived sweetener, extract, juice, and combinations thereof is presentin an
amount less than 1.5 wt% sucrose equivalent; and (c) at least one steviol glycoside,
stevia-derived sweetener, stevia-derived extract, and combinations thereof, such that
the at least one steviol glycoside, stevia-derived sweetener, stevia-derived extract, and
combinations thereof is present in an amount less than 1.5 wt% sucrose equivalent. In
some aspects, the least one steviol glycoside, stevia-derived sweetener, stevia-derived
extract, and combinations thereof comprises one or more glucosylated steviol
glycoside.

[0158] The present disclosure is directed to a taste and flavor modifying composition.
The disclosed taste and flavor modifying composition, which can modify the intensity of
a taste and/or a flavor in a food or beverage product, comprises a disclosed taste
modulator composition and at least one steviol glycoside, stevia-derived sweetener,
stevia-derived extract, and combinations thereof, comprising one or more steviol
glycosides with other water soluble molecules derived from Stevia plant, such as non-
limiting examples of plant glycosides, flavonoids, labdane diterpene, triterpenes.

[0159] The present disclosure is also directed to a food or beverage product having an
intense taste and flavor profile, wherein the food or beverage product comprises a
disclosed taste and flavor modifying composition, which can modify the intensity of a
taste and/or a flavor in a food or beverage product, comprises a disclosed taste
modulator composition and at least one steviol glycoside, stevia-derived sweetener,
stevia-derived extract, and combinations thereof, comprising one or more steviol
glycosides with other water soluble molecules derived from Stevia plant, such as non-
limiting examples of plant glycosides, flavonoids, labdane diterpene, triterpenes. Awide
range of food and beverage products, such as, but not limited to, carbonated soft
drinks, fruit juices, dairy foods, dairy beverages, baked goods, cereal products, snack
foods, and table top sweeteners, may be made in accordance with the present
disclosure. The taste and flavor profile of a food or beverage product comprising a taste
and flavor modifying composition, wherein the taste and flavor modifying composition
comprising the stevia extract of steviol glycosides and water soluble molecules derived
from stevia plant, may be more intense than a comparative taste and flavor profile of a
comparative food or beverage product which does not include the taste and flavor
modifying composition. Moreover, the mouthfeel and overall taste perception of a food
or beverage product comprising the taste and flavor modifying composition, wherein
the taste and flavor enhancing composition includes the complex mixture of steviol
glycosides and water soluble molecules, may be improved in relation to a mouthfeel



and overall taste perception of a comparative food or beverage product which does not
include the taste and flavor enhancing composition.

[0160] The present disclosure is further directed to a method of increasing the taste and
flavor intensity of a food or beverage product, comprising the step of adding a taste and
flavor enhancing composition to the food or beverage product, wherein the taste and
flavor modifying composition comprising the stevia extract of steviol glycosides and
water soluble molecules derived from stevia plant. The present disclosure is also
directed to a method of improving the organoleptic properties of a food or beverage
product comprising a high fructose syrup, comprising the step of adding the taste and
flavor modifying composition to the food or beverage product. For example, adding the
taste and flavor modifying composition may cause the high fructose syrup, such as high
fructose corn syrup, to taste more like sugar. Also, if the high fructose syrup is high
fructose corn syrup 42 (HFCS 42), adding the taste and flavor enhancing composition
may cause the HFCS 42 to taste more like high fructose corn syrup 55 (HFCS 55).

[0161] The present disclosure is further directed to a method of increasing the taste and
flavor intensity of a medical food and pharma product, comprising the step of adding a
taste and flavor modifying composition to the food or beverage product, wherein the
taste and flavor modifying composition comprising the stevia extract of selected steviol
glycosides and water soluble molecules derived from stevia plant. The present
disclosure is also directed to a method of improving the organoleptic properties of a
medical food or pharma product containing functional food ingredients like vitamins,
minerals and amino acids, comprising the step of adding the taste and flavor modifying
composition to the food or beverage product. For example, adding the taste and flavor
modifying composition may cause the off-taste due to vitamins, mineral, amino acids
and other non-limiting functional ingredients, to improve taste and palatability.

[0162] The present disclosure is also directed to a method of making a taste and flavor
enhancing composition, comprising: extracting steviol glycosides and other water
soluble molecules from leaves of a Stevia rebaudiana plant, and separating the excess
steviol glycosides than the amount and type of steviol glycosides required to contribute
the taste and flavor modifying characteristics of the stevia extract, and adding to the
extract prepared a disclosed taste modulator composition. The present disclosure also
pertains to kits for making a taste and flavor enhancing composition, comprising: (a) a
disclosed taste modulator composition; and (b) instructions to utilize the disclosed
taste modulator composition with one or more disclosed sweet flavorings, such as at
least one Siraitia grosvenorii {luo han guo or monk fruit)-derived sweetener, extract,
juice, and combinations thereof, such that the at least one Siraitia grosvenorii {luo han
guo or monk fruit)-derived sweetener, extract, juice, and combinations thereof is
present in an amount less than 1.5 wt% sucrose equivalent and/or at least one Siraitia
grosvenorii {luo han guo or monk fruit)-derived sweetener, extract, juice, and



combinations thereof, such that the at least one Siraitia grosvenorii (luo han guo or
monk fruit)-derived sweetener, extract, juice, and combinations thereof is presentin an
amount less than 1.5 wt% sucrose equivalent. The kit can further comprise one or more
disclosed sweet flavorings, such as at least one Siraitia grosvenorii (luo han guo or
monk fruit)-derived sweetener, extract, juice, and combinations thereof, such that the at
least one Siraitia grosvenorii {luo han guo or monk fruit)-derived sweetener, extract,
juice, and combinations thereof and/or at least one Siraitia grosvenorii (luo han guo or
monk fruit)-derived sweetener, extract, juice, and combinations thereof.

[0163] The present disclosure is also directed to a taste and flavor profile enhancing
composition. The composition includes a disclosed glucosylated steviol glycoside
composition and a disclosed taste modulator composition which can enhance the
intensity of a taste and/or a flavor in a food or beverage product. In some aspects, the
glucosylated steviol glycosides may include a plurality of glucose units. For example,
the glucosylated steviol glycosides may include three, four, five, or more than five
glucose units. As used herein, "a disclosed glucosylated steviol glycoside composition"
refers to any glucosylated steviol composition comprise one or more steviol or steviol
derivative as described herein throughout.

[0164] The present disclosure is also directed to a food or beverage product having an
intense taste and flavor profile, wherein the food or beverage product includes a taste
and flavor enhancing composition comprising a glucosylated steviol glycoside
composition and a disclosed taste modulator composition. A wide range of food and
beverage products, such as, but not limited to, carbonated soft drinks, fruit juices, dairy
foods, dairy beverages, haked goods, cereal products, and table top sweeteners, may
be made in accordance with the present disclosure. The taste and flavor profile of a
food or beverage product including a taste and flavor enhancing composition, wherein
the taste and flavor enhancing composition includes a disclosed glucosylated steviol
glycoside composition and a disclosed taste modulator composition, may be more
intense than a comparative taste and flavor profile of a comparative food or beverage
product which does not include the taste and flavor enhancing composition. Moreover,
the mouthfeel of a food or beverage product including the taste and flavor enhancing
composition, wherein the taste and flavor enhancing composition includes a disclosed
glucosylated steviol glycoside composition and a disclosed taste modulator
composition, may be improved in relation to a mouthfeel of a comparative food or
beverage product which does not include the taste and flavor enhancing composition.

[0165] The present disclosure is further directed to a method of increasing the taste and
flavor intensity of a food or beverage product, including the step of adding a taste and
flavor enhancing composition to the food or beverage product, wherein the taste and
flavor enhancing composition includes a disclosed glucosylated steviol glycoside
composition and a disclosed taste modulator composition. The present disclosure is



also directed to a method of improving the organoleptic properties of a food or beverage
product including a high fructose syrup, including the step of adding the taste and flavor
enhancing composition to the food or beverage product. For example, adding the taste
and flavor enhancing composition may cause the high fructose syrup, such as high
fructose corn syrup, to taste more like sugar. Also, if the high fructose syrup is high
fructose corn syrup 42 (HFCS 42), adding the taste and flavor enhancing composition
may cause the HFCS 42 to taste more like high fructose corn syrup 55 (HFCS 55).

[0166] The present disclosure is further directed to a method of making a food or
beverage product, including: adding a taste and flavor enhancing composition including
a disclosed glucosylated steviol glycoside composition and a disclosed taste modulator
composition, and adding a reduced amount of erythritol, wherein the reduced amount
of erythritol is less than the amount of erythritol in a comparative food or beverage
composition which does not include the taste and flavor enhancing composition. The
mouthfeel of the food or beverage product is similar to the mouthfeel of the
comparative food or beverage product, even though the comparative food or beverage
product contains a higher level of erythritol.

[0167] The present disclosure is also directed to a taste and flavor profile enhancing
composition. The composition includes a disclosed glucosylated steviol glycoside
composition, a disclosed monk fruit composition, and a disclosed taste modulator
composition which can enhance the intensity of a taste and/or a flavor in a food or
beverage product. In some aspects, the glucosylated steviol glycosides may include a
plurality of glucose units. For example, the glucosylated steviol glycosides may include
three, four, five, or more than five glucose units. As used herein, "a disclosed
glucosylated steviol glycoside composition” refers to any glucosylated steviol
composition comprise one or more steviol or steviol derivative as described herein
throughout. As used herein, "a disclosed monk fruit composition” refers to any monk
fruit juice, extract, composition, or mixture, including a juice, extract, composition, or
mixture comprising mogroside V, as described herein throughout.

[0168] The present disclosure is also directed to a food or beverage product having an
intense taste and flavor profile, wherein the food or beverage product includes a taste
and flavor enhancing composition comprising a glucosylated steviol glycoside
composition and a disclosed taste modulator composition. A wide range of food and
beverage products, such as, but not limited to, carbonated soft drinks, fruit juices, dairy
foods, dairy beverages, baked goods, cereal products, and table top sweeteners, may
be made in accordance with the present disclosure. The taste and flavor profile of a
food or beverage product including a taste and flavor enhancing composition, wherein
the taste and flavor enhancing composition includes a disclosed glucosylated steviol
glycoside composition, a disclosed monk fruit composition, and a disclosed taste
modulator composition, may be more intense than a comparative taste and flavor



profile of a comparative food or beverage product which does notinclude the taste and
flavor enhancing composition. Moreover, the mouthfeel of a food or beverage product
including the taste and flavor enhancing composition, wherein the taste and flavor
enhancing composition includes a disclosed glucosylated steviol glycoside
composition, a disclosed monk fruit composition, and a disclosed taste modulator
composition, may be improved in relation to a mouthfeel of a comparative food or
beverage product which does not include the taste and flavor enhancing composition.

[0169] The present disclosure is further directed to a method of increasing the taste and
flavor intensity of a food or beverage product, including the step of adding a taste and
flavor enhancing composition to the food or beverage product, wherein the taste and
flavor enhancing composition includes a disclosed glucosylated steviol glycoside
composition, a disclosed monk fruit composition, and a disclosed taste modulator
composition. The present disclosure is also directed to a method of improving the
organoleptic properties of a food or beverage product including a high fructose syrup,
including the step of adding the taste and flavor enhancing composition to the food or
beverage product. For example, adding the taste and flavor enhancing composition may
cause the high fructose syrup, such as high fructose corn syrup, to taste more like
sugar. Also, if the high fructose syrup is high fructose corn syrup 42 (HFCS 42), adding
the taste and flavor enhancing composition may cause the HFCS 42 to taste more like
high fructose corn syrup 55 (HFCS 55).

[0170] The present disclosure is further directed to a method of making a food or
beverage product, including: adding a taste and flavor enhancing composition including
a disclosed glucosylated steviol glycoside composition, a disclosed monk fruit
composition, and a disclosed taste modulator composition, and adding a reduced
amount of erythritol, wherein the reduced amount of erythritol is less than the amount
of erythritol in a comparative food or beverage composition which does not include the
taste and flavor enhancing composition. The mouthfeel of the food or beverage product
is similar to the mouthfeel of the comparative food or beverage product, even though
the comparative food or beverage product contains a higher level of erythritol.

[0171] In a further aspect, the disclosed taste modulator compositions can be used to
modify or enhance the flavor, e.g., sweet flavor and/or umami flavor of a food for
specified health use, foods with health claims such as foods with nutrient function
claims, nutritional supplements and medical foods.

Methods of Making the Disclosed Sweetening Compositions

[0172] In various aspects, the present disclosure, relates to methods for making a

disclosed sweetener composition comprising: mixing a taste modulator component
comprising a first salt having a first cation selected from Na+, K+, Ca2+, and Mg2+;
and a sweetening agent; wherein the mixing is carried out until a mixture of the taste



modulator and the sweetening agent is essentially homogenous. In various aspects, the
disclosed methods of making a disclosed sweetener composition can further comprise
mixing a solvent with the taste modulator and the sweetening agent; and mixing the
taste modulator, the sweetening agent, and the solvent until a solution or a suspension
is essentially homogeneous. In a further aspect, the disclosed methods of making a
disclosed sweetener composition can further comprise spray-drying or lyophilizing the
solution or the suspension. In some aspects, the disclosed methods of making a
disclosed sweetener composition can further comprise tableting the mixture of the
taste modulator and the sweetening agent.

Products Comprising the Disclosed Sweetener Compositions

[0173] In various aspects, the present disclosure, relates to products comprising a
disclosed sweetening composition. In various aspects, the product can be a beverage, a
food product, a hutraceutical, a concentrated sweetener composition, pharmaceutical,
a dietary supplement, a dental hygienic composition, an edible gel composition, a
cosmetic product, and a tabletop flavoring. In a further aspect, the present disclosure
relates to a tabletop sweetener composition comprising a disclosed taste modulator
composition and one or more disclosed sweetening agent.

[0174] As used herein, "food product” or "food item” refers to fruits, vegetables, juices,
meat products such as ham, bacon and sausage; egg products, fruit concentrates,
gelatins and gelatin-like products such as jams, jellies, preserves, and the like; milk
products such as ice cream, sour cream, yogurt, and sherbet; icings, syrups including
molasses; corn, wheat, rye, soybean, oat, rice and barley products, cereal products, nut
meats and nut products, cakes, cookies, confectionaries such as candies, gums, fruit
flavored drops, and chocolates, chewing gum, mints, creams, icing, ice cream, pies and
breads. "Food product” or "food item" also refers to condiments such as herbs, spices
and seasonings, flavor enhancers, such as monosodium glutamate. "Food product” or
"food item" further refers to also includes prepared packaged products, such as dietetic
sweeteners, liquid sweeteners, tabletop flavorings, granulated flavor mixes which upon
reconstitution with water provide non-carbonated drinks, instant pudding mixes, instant
coffee and tea, coffee whiteners, malted milk mixes, pet foods, livestock feed, tobacco,
and materials for baking applications, such as powdered baking mixes for the
preparation of breads, cookies, cakes, pancakes, donuts and the like. "Food product” or
"food item" also refers to diet or low-calorie food and beverages containing little or no
sucrose.

[0175] As used herein, "dietary supplement(s)" refers to compounds intended to
supplement the diet and provide nutrients, such as vitamins, minerals, fiber, fatty acids,
amino acids, etc. that may be missing or may not be consumed in sufficient quantities
in a diet. Any suitable dietary supplement known in the art may be used. Examples of



suitable dietary supplements can be, for example, nutrients, vitamins, minerals, fiber,
fatty acids, herbs, botanicals, amino acids, and metabolites.

[0176] As used herein, "nutraceutical(s)” refers to compounds, which includes any food
or part of a food that may provide medicinal or health benefits, including the prevention
and/or treatment of disease or disorder {(e.g., fatigue, insomnia, effects of aging,
memory loss, mood disorders, cardiovascular disease and high levels of cholesterol in
the blood, diabetes, osteoporosis, inflammation, autoimmune disorders, etc.). Any
suitable nutraceutical known in the art may be used. In some aspects, nutraceuticals
can be used as supplements to food and beverages and as pharmaceutical
formulations for enteral or parenteral applications which may be solid formulations,
such as capsules or tablets, or liquid formulations, such as solutions or suspensions.

[0177] In some aspects, dietary supplements and nutraceuticals can further contain
protective hydrocolloids {such as gums, proteins, modified starches), binders, film-
forming agents, encapsulating agents/materials, wall/shell materials, matrix
compounds, coatings, emulsifiers, surface active agents, solubilizing agents (oils, fats,
waxes, lecithins, etc.), adsorbents, carriers, fillers, co-compounds, dispersing agents,
wetting agents, processing aids (solvents), flowing agents, taste-masking agents,
weighting agents, gelling agents, gel-forming agents, antioxidants and antimicrobials.

[0178] As used herein, a "gel" refers to a colloidal system in which a network of particles
spans the volume of a liquid medium. Although gels mainly are composed of liquids,
and thus exhibit densities similar to liquids, gels have the structural coherence of solids
due to the network of particles that spans the liquid medium. For this reason, gels
generally appear to be solid, jelly-like materials. Gels can be used in a number of
applications. For example, gels can be used in foods, paints, and adhesives. Gels that
can be eaten are referred to as "edible gel compositions." Edible gel compositions
typically are eaten as snacks, as desserts, as a part of staple foods, or along with staple
foods. Examples of suitable edible gel compositions can be, for example, gel desserts,
puddings, jams, jellies, pastes, trifles, aspics, marshmallows, gummy candies, and the
like. In some aspects, edible gel mixes generally are powdered or granular solids to
which a fluid may be added to form an edible gel composition. Examples of suitable
fluids can be, for example, water, dairy fluids, dairy analogue fluids, juices, alcohol,
alcoholic beverages, and combinations thereof. Examples of suitable dairy fluids can
be, for example, milk, cultured milk, cream, fluid whey, and mixtures thereof. Examples
of suitable dairy analogue fluids can be, for example, soy milk and non-dairy coffee
whitener.

[0179] As used herein, the term "gelling ingredient" refers to any material that can form
a colloidal system within a liquid medium. Examples of suitable gelling ingredients can
be, for example, gelatin, alginate, carageenan, gum, pectin, konjac, agar, food acid,
rennet, starch, starch derivatives, and combinations thereof. It is well known to those in



the art that the amount of gelling ingredient used in an edible gel mix or an edible gel
composition can vary considerably depending on a number of factors such as, for
example, the particular gelling ingredient used, the particular fluid base used, and the
desired properties of the gel.

[0180] Gel mixes and gel compositions of the present disclosure can be prepared by
any suitable method known in the art. In some aspects, edible gel mixes and edible gel
compositions of the present disclosure can be prepared using other ingredients in
addition to a disclosed sweetener composition and the gelling agent. Examples of other
suitable ingredients can be, for example, a food acid, a salt of a food acid, a buffering
system, a bulking agent, a sequestrant, a cross-linking agent, one or more flavors, one
or more colors, and combinations thereof.

[0181] In various aspects, a disclosed beverage can be a carbonated beverage product
and a non-carbonated beverage product. The disclosed beverage can also be, for
example, a soft drink, a fountain beverage, a fr ozen beverage; a ready-to-drink
beverage; a fr ozen and ready-to-drink beverage, coffee, tea, a dairy beverage, a
powdered soft drink, a liquid concentrate, flavored water, enhanced water, fruit juice, a
fruit juice flavored drink, a sport drink, and an energy drink. It is understood that the
disclosed beverage products can include one or more beverage ingredients such as, for
example, acidulants, fruit juices and/or vegetable juices, pulp, etc., flavorings, coloring,
preservatives, vitamins, minerals, electrolytes, erythritol, tagatose, glycerine, and
carbon dioxide.

[0182] In various aspects, disclosed beverages can have any of numerous different
specific formulations or constitutions. The formulation of a beverage product of the
present disclosure can vary to a certain extent, depending upon such factors as the
product's intended market segment, its desired nutritional characteristics, flavor
profile, and the like. For example, in certain aspects, it can generally be an option to add
further ingredients to the formulation of a particular beverage product. For example,
additional {i.e., more and/or other) sweeteners can be added, flavorings, electrolytes,
vitamins, fruit juices or other fruit products, tastants, masking agents and the like, flavor
enhancers, and/or carbonation typically may be added to any such formulations to vary
the taste, mouthfeel, nutritional characteristics, etc. In some aspects, the disclosed
beverage can be a cola beverage that contains water, a disclosed sweetener
composition, an acidulant, and flavoring. Exemplary flavorings can be, for example,
cola flavoring, citrus flavoring, and spice flavorings. In some aspects, carbonation in the
form of carbon dioxide can be added for effervescence. In other aspects, preservatives
can be added, depending upon the other ingredients, production technique, desired
shelf life, etc. In certain aspects, caffeine can be added. In a further aspect, a disclosed
beverage can be a cola-flavored carbonated beverage, characteristically containing



carbonated water, sweetener, kola nut extract and/or other flavoring, caramel coloring,
one or more acids, and optionally other ingredients.

[0183] In various aspects, the product can be foods with health claims such as foods
with nutrient function claims, nutritional supplements and medical foods.

[0184] In various aspects, the product can be in a form in which the consumption unit

volume per time is packed or filled in a bag, box, or the like in an amount to be eatenin

one meal or in a form in which a beverage, in which the beverage components are filled
in a bottle or the like and mixed with a fluid, such as water, in a form to be consumed in
one meal.

[0185] In one aspect of the present disclosure, a disclosed tabletop sweetener
composition is provided that includes a HP sweetener and a taste modulator
composition. In one aspect of the present disclosure, the weight ratio on a dry basis of
the HP sweetener to the taste modulator composition is from about 0.0010:1 to about
1000:1. In another aspect of the present disclosure, the weight ratio on a dry basis of
the HP sweetener to the taste modulator composition is from about 0.01:1 to about
286:1. In yet another aspect of the present disclosure, the weight ratio on a dry basis of
the HP sweetener to the taste modulator composition is from about 1.8:1 to about
115:1. In a further aspect, a disclosed product is a tabletop sweetener comprising a
disclosed sweetener composition. The tabletop composition optionally can further
include at least one bulking agent, additive, anti-caking agent, functional ingredient and
combinations thereof. The tabletop sweetener composition can be present in the form
of a solid or a liquid. The liquid tabletop sweetener can comprise water and/or, other
liquid carrier, and optionally additives, such, as for example polyols (e.g. erythritol,
sorbitol, propylene glycol or glycerol), acids (e.g. citric acid), antimicrobial agents (e.g.
benzoic acid or a salt thereof).

[0186] In another aspect of the present disclosure, a disclosed tabletop sweetener
composition is provided that includes a bulking material, a HP sweetener and a taste
modulator composition. In one aspect of the present disclosure, the weight ratioon a
dry basis of the bulking material to the HP sweetener to the taste modulator
composition is from about 0.0010:0.1:1 to about 1000:100,000:1. In another aspect of
the present disclosure, the weight ratio on a dry basis of the bulking material to the HP
sweetener to the taste modulator composition is from about 225:1.80:1 to about
14,370:115:1. In still another aspect, the sweetener may include optional ingredients
such as for example, characterizing flavors and colors. Alternatively, optional
ingredients may be added to the taste modulator composition. It is also possible that
optional ingredients may be added to both the sweetener and the taste modulator
composition. Such optional ingredients generally are known to those of skill in the art
and may include, for instance, coloring agents, carriers, flavor compounds and the like.
For instance, the taste modulator composition may include a strawberry flavor



compound to provide a sweetener composition capable of delivering not only a sweet
flavor but also a strawberry flavor. This could then be incorporated into a strawberry
yogurt product to increase the perception of strawberry flavor compared to a yogurt
product without the taste modulator composition. Alternatively, a disclosed tabletop
sweetener composition may be colored to a golden brown color to simulate the
appearance of raw sugar. Other optional ingredients may include certain carriers and
inactive ingredients. These carriers and inactive ingredients may merely facilitate
processing of the sweetener. Additionally, a flow agent or anti-caking agent such as
tricalcium phosphate may be added to improve flowability of a tabletop sweetener.

[0187] A disclosed tabletop sweetener composition may take many forms including,
but not limited to, a crystal, a powder, a tablet, a cube, a glaze or coating, a granulated
product, or combinations thereof.

[0188] In some cases, a disclosed tabletop sweetener composition may be provided in
the form of a crystal that has an appearance comparable to that of sucrose crystals,
e.g., to improve end user acceptance of the sweetener compositions. It may also be
desirable to provide the sweetener in the form of a crystal that has similar solubility
profile to sucrose, which becomes apparent, e.g., when the sweetener is mixed into an
unsweetened beverage.

[0189] In some circumstances, the disclosed tabletop sweetener composition is not
formulated to mimic the appearance or solubility characteristics of sucrose, is may be
formulated to minimize volume, maximize solubility, maximize stability, or otherwise
improve product handling and distribution.

[0190] One form of a disclosed tabletop sweetener composition may be an admixture.
The disclosed tabletop sweetener composition may also be provided in the form of
coated granules in which one or more first component of the sweetener composition is
coated over one or more second component of the sweetener composition. For
example, the taste modulator composition may be coated onto granules, crystals, or
other forms of a HP sweetener, such that taste buds are first exposed to the taste
modulator composition, and then to the HP sweetener. In this manner, the taste buds
are modified by the taste modulator composition in preparation for exposure to the HP
sweetener. In another example, the HP sweetener may be coated onto granules,
crystals, or other forms of the taste modulator composition, such that taste buds are
first exposed to the HP sweetener, followed by exposure to the taste modulator
composition, which alters the perceived sweetness of the HP sweetener. This
arrangement allows the taste modulator composition to potentially mask a bitter
aftertaste associated with a HP sweetener while minimally affecting its initial
perception of sweetness. In yet another example, the HP sweetener and taste
modulator composition may be coated onto granules, crystals, or other forms of a



bulking material, such that taste buds are first exposed to the HP sweetener and taste
modulator composition, followed by exposure to the bulking material.

[0191] The disclosed tabletop sweetener composition may further include one or more
bulking or filling materials. In one aspect of the present disclosure, the bulking material
may add bulk to the sweetener thereby making a single serving of the present
compositions more similar to that of sucrose. End users of a sweetener may also find it
easier to control the amount of sweetener added to a food or beverage, particularly
when the serving size is similar to a known sweetener. Bulking materials may also
contribute to body, viscosity, and other aspects of mouth-feel in liquids; volume, cell
structure, crumb structure, and humectancy in baked goods; control over the freezing
and melting points of foods and beverages; and overall visual and textural impressions
of foods and beverages that include the present sweetener. In a further aspect, the
bulking material itself may contribute to an increased sweet quality of the HP
sweetener. In another aspect, the bulking material is low to non-caloric and may
provide less than about 0.2 calories per gram of bulking agent.

[0192] In still another aspect of the present disclosure, the bulking material has a
uniform crystalline structure, i.e. narrow particle size distribution. The uniform
crystalline structure may provide for greater control over the ratio of bulking material to
HP sweetener to taste modulator composition. In one aspect of the present disclosure,
the bulking material has a size of from about 0.125 mm to about 1.0 mm. In another
aspect of the present disclosure, the bulking material has a size of from about 0.21 mm
to about 0.71 mm. In still another aspect of the present disclosure, the bulking material
has a size of from about 0.25 mm to about 0.60 mm.

[0193] In yet another aspect of the present disclosure, the bulking agent has a solubility
profile that is slower than either the HP sweetener or taste modulator composition.
Thus, if the HP sweetener and taste modulator composition were to be deposited onto a
bulking agent to form a tabletop sweetener product, the tabletop sweetener product
may actually perform more like sugar when introduced into a beverage, particularly a
cold beverage, where the granules do notimmediately dissolve.

[0194] Exemplary bulking materials may be selected from the group consisting of
maltodextrin, corn syrup solids, sucrose, fructose, glucose, invert sugar, sorbitol,
xylose, ribulose, mannose, xylitol, mannitol, galactitol, erythritol, maltitol, lactitol,
isomalt, maltose, tagatose, lactose, inulin, glycerol, propylene glycol, polyols,
polydextrose, fructooligosaccharides, cellulose and cellulose derivatives, trehalose,
isomaltulose, arabinogalactan, gum Arabic, gum tragacanth, guar gum and hydrolyzed
guar gum, and mixtures thereof. It may also be possible to utilize certain starches and
modified starches.



[0195] In one aspect of the present disclosure, the bulking material is erythritol. In
another aspect, the bulking material is glycerol or propylene glycol. These particular
bulking materials are available in a liquid form, which may provide for a liquid tabletop
sweetener preparation.

[0196] Exemplary filling agents include, but are not limited to, filling agents such as
cellulose and its derivatives including crystal cellulose, hydroxypropyl cellulose; starch
and its derivatives including wheat starch, corn starch, sodium carboxymethyl starch,
and dextrin; natural high-polymer compounds such as gum arabic and sodium alginate;
sugars and their derivatives including glucose, maltose, sorbitol, maltitol, and mannitol;
and inorganic salts including sodium chloride, calcium carbonate, and magnesium
silicate; binding agents such as guar gum, synthetic aluminum silicate, stearic acid,
highly-polymer polyvinylpyrrolidone, and lactic acid; lubricants such as talc,
magnesium stearate, and polyethylene glycol 6000; disintegrating agents such as adipic
acid, calcium stearate, and white sugar; surface acting agents such as sucrose fatty
acid esters, soybean lecithin, polyoxyethylene hydrogenated castor oil, and
polyoxyethylene monostearate esters; thickening agents such as sodium
carboxymethyl cellulose, carboxyvinyl polymers, xanthan gum, and gelatin; coating
agents such as ethyl acrylate methyl methacrylate copolymer dispersion, caramel,
carnauba wax, shellac, white sugar, and pullulan; pH adjusting agents such as citric
acid, sodium citrate, acetic acid, sodium acetate, and sodium hydroxide; antioxidant
agents such as ascorbic acid, tocopherol acetate, natural vitamin E, and propyl gallate;
flavorings such as aspartame, licorice extract, and saccharin; preservatives, such as
sodium benzoate, sodium edetate, sorbic acid, sodium sorbate, methyl
parahydroxybenzoate, and butyl parahydroxybenzoate; and coloring agents such as red
iron oxide, yellow iron oxide, black iron oxide, carmine, Food Blue No. 1, Food Yellow No.
4, Food Yellow No. 4 Aluminum Lake, Food Yellow No. 2, and sodium copper
chlorophyllin.

[0197] The present disclosure further includes methods of preparing the disclosed
tabletop sweetener composition. In one aspect, the disclosed tabletop sweetener
composition of the present disclosure is prepared by dissolving a HP sweetener and a
taste modulator composition in water. The HP sweetener and taste modulator
composition may either be dissolved individually to form two aqueous solutions or in
combination to form a single aqueous solution containing both the HP sweetener and
taste modulator composition. In the event that the HP sweetener and taste modulator
composition are dissolved in combination, the HP sweetener and taste modulator
composition may be added in any order, including simultaneously. In the event the HP
sweetener and taste modulator composition are dissolved individually, they may be
later combined into a single, aqueous mixture. In one aspect, the temperature of the
water is at room temperature. In another aspect, the temperature of the water is heated,
such as for example to from about 10 to about 70 °C. In still another aspect, the



temperature of the water used for the HP sweetener is heated while the temperature of
the water used for the taste modulator composition is at room temperature. Where the
taste modulator composition includes more than one component, such as for example,
a plurality of congruent flavor volatiles and at least one non-congruent flavor volatile,
the components may be delivered in a single fraction or in more than one fraction. For
example, the components may be added using a powder fraction containing a blend of
dry powdered components and a liquid fraction containing and blend of the remaining
components that have been dissolved in an appropriate carrier solution such as water
and ethanol. The sweetener can then be processed in a number of ways, such as for
example, spray drying, to reduce the moisture level of the sweetener.

[0198] In another aspect, is provided a method of preparing a disclosed tabletop
sweetener composition. Generally, a HP sweetener and a taste modulator composition
are deposited onto a bulking material having a size distribution of from about 0.125 mm
to about 1.0 mm. The HP sweetener and taste modulator composition can be deposited
in any order, including simultaneously. Methods to deposit the HP sweetener and taste
modulator composition will be generally known to one of skill in the art. For example,
the bulking material can be placed in a coating vessel {positioned on the right side of
the diagram) and air is blown through the vessel (from the bottom of the vessel through
the top) in order to cause the bulking material to move about randomly inside of the
vessel (i.e., the particles are fluidized). Next, a solution comprising HP sweetenerin
water is introduced into the vessel and is allowed to deposit on the surface of the
bulking material. Heated air is blown through the coating vessel in order to dry the HP
sweetener onto the bulking material. After coating the bulking material with HP
sweetener, the taste modulator composition is introduced into the coating vessel as a
water-based solution. Similar to the HP sweetener, the taste modulator composition
deposits on the surface of the bulking material and is dried by blowing air through the
coating vessel. In a particular aspect of the present disclosure, the air that is blown
through the coating vessel is not heated. This may reduce thermal degradation of the
taste modulator composition. The resulting tabletop sweetener composition includes a
bulking material with HP sweetener and a taste modulator composition deposited on its
surface. The resulting tabletop sweetener may also be prepared by first introducing the
taste modulator composition into the vessel and then introducing the HP sweetener
solution into the vessel. Alternatively, the HP sweetener solution and liquid taste
modulator composition may be added simultaneously into the vessel. In one aspect,
the HP sweetener is rebaudioside A and the bulking material is erythritol. In another
aspect, the size distribution of the bulking material is such that the tabletop sweetener
has a desired taste and serving-to-serving consistency. In particular, the size
distribution of the bulking material is selected to provide tabletop sweetener particles
that have the desired ratio of HP sweetener to bulking material and HP sweetener to



taste modulator compeosition. Furthermore, the tabletop sweetener particle size is
similar to sugar.

[0199] In still another aspect, an HP sweetener is dissolved in room temperature water.
A taste modulator composition, also at room temperature, is blended into the HP
sweetener-water mixture. A bulking material is added to an agglomeration unit where it
is suspended by heated air. While suspended, the mixture of HP sweetener, taste
modulator composition and water is sprayed into the agglomeration unitin such a way
as to allow the components to deposit onto the bulking material. By controlling the
temperature in the agglomeration unit the water is removed and the moisture content of
tabletop sweetener is comparable to the starting moisture of the bulking material.

[0200] In yet another aspect, a HP sweetener is dissolved in heated water. In one
aspect, the heated water increases the solubility of the HP sweetener and therefore less
water is necessary to fully dissolve the HP sweetener. A bulking material is added to an
agglomeration unit where it is suspended by heated air. While suspended, the mixture
of HP sweetener and water is sprayed into the agglomeration unit in such a way as to
allow the components to deposit onto the bulking material. The HP sweetener is then
dried onto the bulking material using heated air. In one aspect, the air is heated to from
about 20 to about 130 °C. In another aspect, the air is heated to from about 60 to about
70 °C. The bulking material deposited with HP sweetener continues to be suspended by
air only the temperature of the air is reduced. In one aspect the temperature of the airis
reduced to ambient temperature. A mixture of a taste modulator composition and room
temperature water is then introduced into the agglomeration unit in such a way as to
allow the components to deposit onto the bulking material and HP sweetener. By
controlling the temperature in the agglomeration unit the water is removed to obtain
final moisture content of the tabletop sweetener comparable to that of the starting
moisture of the bulking material. In one aspect, the air temperature is from about 20 to
about 130 °C. In an aspect, the method produces a tabletop sweetener in which the
ratio on a dry weight basis of bulking material to HP sweetener to taste modulator
composition is from about 225:1.80:1 to about 14,370:115:1. In a further aspect, the
bulking material is erythritol and the HP sweetener is rebaudioside A.

[0201] Also provided in the present disclosure are food and beverage products
containing either the disclosed tabletop sweetener composition. Exemplary foods and
beverages include baked goods, chocolate, candy and confections, chewing gum, ice
cream, yogurt, breakfast cereal, oatmeal, pudding, fruit preserves and preparations,
breakfast bars, protein bars, granola bars, cereal coatings, syrups, marinades, ketchup,
salad dressings, baby food, pet food, animal feed, soft drinks, fruit juices, coffee, tea,
sportand energy drinks, and other foods and beverages. A particular class of beverages
for which the present compositions and methods are useful is diet soft drinks {or
sodas), such as colas, citrus and fruit flavored beverages, and the like. Additionally,



pharmaceutical and over the counter drug products may contain either the disclosed
tabletop sweetener composition.

Products Comprising the Disclosed Savory Compositions

[0202]



















Sensory Testing Methodology

[0224] In various aspects, the present disclosure pertains to methods of testing the
disclosed sweetener compositions, e.g., a sensory methodology or method for
sweetener evaluation. In a particular aspect, the sensory methodology used is known
as a "Flavor Profile Analysis" as has been previously described (see: B. T. Carr, S. D.
Pecore, K. M. Gibes and G. E. DuBois, "Sensory Methods for Sweetener Evaluation',
Chapter 11 In Flavor Measurement, C. T. Ho and C. H. Manley, Eds., Marcel Dekker, New
York, NY, 1993 ). The full set of sensory parameters that are assessed in the sensory
testing method are: {(a) Sweetness Intensity (which can be abbreviated in tables herein
as "8"); (b) Sourness Intensity ({(which can be abbreviated in tables herein as "So"); (c)
Saltiness Intensity (which can be abbreviated in tables herein as "Sa"); (d) Bitterness
Intensity (which can be abbreviated in tables herein as "B"); (e) Body/Mouthfeel



Intensity (which can be abbreviated in tables herein as "B/MF"); (f) Astringency Intensity
(which can be abbreviated in tables herein as "A"); (g) Sweetness Linger (which can be
abbreviated in tables herein as "SL"); (h) Sweetness Appearance Time {which can be
abbreviated in tables herein as "AT"); and (i) Sweetness Desensitization {(which can be
abbreviated in tables herein as "SD"). In conducting the sensory testing method, both
individual and group scores can be averaged and subjected to further statistical
analysis.

[0225] Typically, a panel of 15 subjects is recruited from a larger group based on a
panelist's ability to correctly rank a series of 6, 7, 8, 9 and 10% sucrose solutions in
order of increasing sweetness intensity. The panelists are then trained to gain familiarity
with the following taste attributes based on the tastes of the stimuli shown in
parentheses with the taste attribute: {a) Sweet (Sucrose); (b) Sour (Citric Acid); {c) Salty
(Sodium Chloride); (d) Bitter {Caffeine); () Body/Mouthfeel (Glucose); and (f)
Astringency {(Alum). Following familiarization with foregoing six taste attributes,
panelists are trained in the technique of intensity scaling with a range of sucrose
solutions (2.5, 5, 7.5, 10, 12.5 and 15% sucrose). In the training program, panelists were
provided these sucrose standard solutions for the purpose of memorization of their
perceived intensities on a 0-15 scale. Panelists are then provided sucrose solutions as
unknowns and required to correctly rate their intensities on a 0-15 scale. In the next
stage of training, panelists are instructed to rate the intensities of sour (citric acid), salty
(sodium chloride), bitter {caffeine), body/mouthfeel (glucose) and astringent (alum)
samples based on the learned 0-15 sucrose intensity scale.

[0226] In addition to rating the intensities of the foregoing six attributes, panelists are
also trained in the rating of in sweetness onset time, sweetness linger and sweetness
desensitization. Each of these briefly discussed in the following.

[0227] Sweetness Appearance Time (AT): This time begins when the sample is taken
into the mouth and is until maximal sweetness intensity is perceived; Permissible
Ratings are: (i) R (Rapid as for 10% Sucrose), and in scoring, R is assigned a humerical
score of 0.0; (ii) D (Delay as for 500 PPM REBA), and in scoring, D is assighed a
numerical score of 2.5; and (iii) SD (Significant Delay as for 3000 PPM Mono Ammonium
Glycyrrhizinate), and in scoring, SD is assigned a numerical score of 5.0.

[0228] Sweetness Linger (SL): On tasting the sample and quantifying Attributes a-g, the
sample is expectorated @ 15 sec and the mouth rinsed with water {(1X15 mL) and the
water expectorated @ 30 sec. The tongue and mouth are then held motionless and
attention is paid to sweetness buildup in the mouth over the next 120 sec. The perceived
sweetness intensity @ 120 sec is SL. 10% Sucrose and 500 PPM REBA, in water, are
standards and exhibit SLs of 0 and 5 under these conditions.



[0229] Sweetness Desensitization (SD): At the end of the SL scaling, the level of
desensitization or tongue-numbing perceived is rated. Permissible Ratings are: (i) N
{(None as for 10% Sucrose), and in scoring, N is assigned a numerical score of 0.0; (i) S
(Slight as for 500 PPM REBA), and in scoring, S is assigned a humerical score of 2.5; and
(iii) M (Medium as for 1000 PPM REBA), and in scoring, M is assigned a humerical score
of 5.0,

Further features of the present invention are described below.

[0230] The second anion may comprise citrate (C6 H5 O7 -3 ) or chloride (Cl- ).

[0231] The third salt, H present, optionally has a third anion comprising gluconate (Cs
H1,07), citrate (CeHsO- * ), hydrogen citrate (Cs H O7 -2 ), dihydrogen citrate (C6H707-),
malate (C4 H6 O5 -2 ), hydrogen malate (C4 H7 O5 - ), maleate (C4 H2 04 -2), hydrogen
maleate (C4 H3 O4 - ), fumarate (C4 H2 04 -2 ), hydrogen fumarate (C4 H3 04 - ),
succinate (C4 H4 04 -2), hydrogen succinate (C4 H5 04 - ), glutarate (C5 HE 04 -2),
hydrogen glutarate (C5 H7 O4 - ), adipate (C6 H8 O4 -2 ), hydrogen adipate (C6 HS O4 -),
lactate (C3 H5 O3 -), tartrate {C4 H4 O6 -2), bitartrate (C4 H5 O6 - ), phosphate (PO4 -3
), monohydrogen phosphate (HPO4 -2), dihydrogen phosphate (H2 PO4 -), fluoride (F-),
chloride {Cl-), sulfate (504 -2 ), bisulfate (HSO4 - ), nitrate (NO3 - ), carbonate (CO3 -2},
bicarbonate (HCO3 - ), glycerate (C3 H5 04 - ), glycolate (C2 H3 O3 - ), or combinations
thereof.

[0232] The third anion may comprise citrate (C6 H5 O7 -3), chloride (Cl- ), phosphate
(PO4 -3), carbonate (CO3 -2 ), sulfate (SO4 -2 ), bisulfate, (HSO4 - ) and combinations
thereof.

[0233] The third anion may comprise citrate (C6 H5 O7 -3 ) or chloride {Cl-).

secondcation the third cation _and the fourth cation are not the same,

[0235]

£




[0237]

[0238] The composition may further comprise a CaSR modulator agonist, CaSR positive
allosteric modulator, or combinations thereof.

[0239] The CaSR modulator may be a CaSR agonist, CaSR positive allosteric modulator,
or combinations thereof.

[0240] The CaSR modulator may be a polyamine, aminoglycoside antibiotic, a salt, an
amino acid, a peptide, other CaSR modulator, or combinations thereof.

[0241] The amino acid may be an L-amino acid.

[0242] The amino acid may be glycine, leucine, glutamate, aspartate, tryptophan,
phenylalanine, or combinations thereof.

[0243] The polyamine may be putrescine, cadaverine, spermidine, spermine, poly-L-
arginine, or combinations thereof.

[0244] The aminoglycoside antibiotic may be amikacin, gentamicin, kanamycin,
neomycin, netilmicin, paromomycin, streptomycin, tobramycin, apramycin, or
combinations thereof.

[0245] The salt may bean aluminum salt, an iron salt, a gadolinium salt, a zinc salt, a
strontium salt.

[0246] The peptide may have2-8 amino acids.
[0247] The peptide may have a y-glutamyl residue.

[0248] The peptide may be Glu-Asp, Glu-Glu, Asp-Glu, Thr-Glu, Asp-Glu-Ser, Glu-Gly-
Ser, Glu-Val-Glu, Gly-Leu-Pro-Asp, Gly-His-Gly-Asp, Asp-Asp-Asp-Asp, Gly-Asp-Glu-
Glu-Ser-Leu-Ala, or combinations thereof.

[0249] The peptide may be glutathione.

[0250] The other CaSR modulator may be cinacalcet, calindol, or a combination
thereof.

[0251] The umami agent may comprise a L-glutamate, L-glutamic acid, a salt of L-
glutamic acid, L-glutamine, a salt of L-glutamine, L-aspartic acid, a salt of L-aspartic
acid, a 5'-ribonucleotide or salt thereof, or combinations thereof.



[0252] The salt of glutamic acid may be monosodium glutamate, monopotassium
glutamate, monocammonium glutamate, calcium diglutamate, magnesium diglutamate,
or combinations thereof.

[0253] The 5'-ribonucleotide may be inosinic acid, guanylic acid, adenosinic acid, an
inosinate, a guanylate, an adenylate, or combinations thereof.

[0254] The salt of a 5'-ribonucleotide may be calcium 5'-ribonucleotide, disodium 5'-
ribonucleotide, magnesium 5'-ribonucleotide, and dipotassium 5'-ribonucleotide.

[0255] The salt of a 5'-ribonucleotide may be guanosine 5'-monophosphate, inosine 5'-
monophosphate, and 5'-adenylate and their salts such as disodium guanylate,
disodium inosinate, disodium adenylate; dipotassium guanylate, dipotassium
inosinate, dipotassium adenylate, calcium guanylate, calcium inosinate, calcium
adenylate, and combinations thereof.




[0260] The molar ratio of the umami agent to the total cation is optionally about 0.001 to
about 100, optionally about 0.1 to about 9, optionally about 0.1 to about 8, optionally
about 0.1 to about 7, optionally about 0.1 to about 6, optionally about 0.1 to about 5.,
optionally about 0.1 to about 4, optionally about 0.1 to about 3, optionally about 0.1 to
about 2, optionally about 0.5 to about 10, optionally about 0.5 to about 5, and optionally
about 0.5to about 3.






[0264] The umami agent is optionally present in an amount effective to provide a
concentration when present in a beverage, food, nutraceutical, pharmaceutical, or
cosmetic from about 0.1 pg/100 g to about 1000 mg/100 g, optionally from about 0.1
Hg/100 g to about 500 mg/100 g, optionally from about 0.1 pg/100 g to about 400
mg/100 g, optionally from about 0.1 pg/100 g to about 300 mg/100 g, optionally from
about 0.1 pg/100 g to about 200 mg/100 g, optionally from about 0.1 pg/100 g to about
100 mg/100 g, optionally from about 1 g to about 50 mg/100 g, optionally about 0.1
pg/100 g to about 25 mg/100 g, optionally from about 0.1 pg/100 g to about 10 mg/100 g,
optionally from about 0.1 pg/100 g to about 900 mg/100 g, optionally from about 0.1
Hg/100 g to about 800 mg/100 g, optionally from about 0.1 pg/100 g to about 700
mg/100 g, optionally from about 0.1 pg/100 g to about 600 mg/100 g, optionally from
about 0.1 pug/100 g to about 500 mg/100 g, optionally from about 1 pug/100 g to about
1000 mg/100 g, optionally from about 1 pg/100 g to about 800 mg/100 g, optionally from



about 1 pg/100 g to about 700 mg/100 g, optionally from about 1 pg/100 g to about 600
mg/100 g and optionally from 1 pug/100 g to about 500 mg/100 g.

[0267] The composition may have inhibited bitterness, improved mouthfeel, or a
combination thereof, when compared to a baseline; wherein the baseline composition
consists essentially of identical components as the composition without the taste
modulator component; and wherein the bitterness, mouthfeel, or a combination
thereof is determined using a sensory panel study as described herein.

[0268] The bitterness of the composition may be decreased compared to the baseline
composition by about 1%, about 2%, about 3%, about 4%, about 5%, about 6%, about
7%, about 8%, about 9%, about 10%, about 11%, about 12%, about 13%, about 14%,
about 15%, about 16%, about 17%, about 18%, about 19%, about 20%, about 21%,
about 22%, about 23%, about 24%, about 25%, about 26%, about 27%, about 28%,
about 29%, about 30%, about 31%, about 32%, about 33%, about 34%, about 35%,
about 36%, about 37%, about 38%, about 39%, about 40%, about 41%, about 42%,
about 43%, about 44%, about 45%, about 46%, about 47%, about 48%, about 49%,
about 50%, about 51%, about 52%, about 53%, about 54%, about 55%, about 56%,
about 57%, about 58%, about 59%, about 60%, about 61%, about 62%, about 63%,
about 64%, about 65%, about 66%, about 67%, about 68%, about 69%, about 70%,
about 71%, about 72%, about 73%, about 74%, about 75%, about 76%, about 77%,
about 78%, about 79%, about 80%, about 81%, about 82%, about 83%, about 84%,
about 85%, about 86%, about 87%, about 88%, about 89%, about 90%, about $1%,
about 92%, about 93%, about 94%, about 95%, about 96%, about 97%, about 88%,
about 99%, about 100%, or combinations thereof.

[0269] The bitterness of the composition may be decreased compared to the baseline
composition by about 1.1-fold, about 1.2-fold, about 1.3-fold, about 1.4-fold, about 1.5-
fold, about 1.6-fold, about 1.7-fold, about 1.8-fold, about 1.9-fold, about 2-fold, about
2.1-fold, about 2.2-fold, about 2.3-fold, about 2.4-fold, about 2.5-fold, about 2.6-fold,
about 2.7-fold, about 2.8-fold, about 2.9-fold, about 3-fold, about 3.1-fold, about 3.2-
fold, about 3.3-fold, about 3.4-fold, about 3.5-fold, about 3.6-fold, about 3.7-fold, about
3.8-fold, about 3.9-fold, about 4-fold, about 4.1-fold, about 4.2-fold, about 4.3-fold,
about 4.4-fold, about 4.5-fold, about 4.6-fold, about 4.7-fold, about 4.8-fold, about 4.9-
fold,about 5-fold, about 6-fold, about 7-fold, about 8-fold, about 9-fold, about 10-fold,
about 11-fold, about 12-fold, about 13-fold, about 14-fold, about 15-fold, about 16-fold,
about 17-fold, about 18-fold, about 19-fold, about 20-fold, about 21-fold, about 22-fold,



about 23-fold, about 24-fold, about 25-fold, about 26-fold, about 27-fold, about 28-fold,
about 29-fold, about 30-fold, about 31-fold, about 32-fold, about 33-fold, about 34-fold,
about 35-fold, about 36-fold, about 37-fold, about 38-fold, about 39-fold, about 40-fold,
about 41-fold, about 42-fold, about 43-fold, about 44-fold, about 45-fold, about 46-fold,
about 47-fold, about 48-fold, about 49-fold, about 50-fold, about 51-fold, about 52-fold,
about 53-fold, about 54-fold, about 55-fold, about 56-fold, about 57-fold, about 58-fold,
about 59-fold, about 60-fold, about 61-fold, about 62-fold, about 63-fold, about 64-fold,
about 65-fold, about 66-fold, about 67-fold, about 68-fold, about 69-fold, about 70-fold,
about 71-fold, about 72-fold, about 73-fold, about 74-fold, about 75-fold, about 76-fold,
about 77-fold, about 78-fold, about 79-fold, about 80-fold, about 81-fold, about 82-fold,
about 83-fold, about 84-fold, about 85-fold, about 86-fold, about 87-fold, about 88-fold,
about 89-fold, about $0-fold, about 91-fold, about 92-fold, about 93-fold, about 84-fold,
about 95-fold, about 96-fold, about 97-fold, about 98-fold, about 99-fold, about 100-
fold, or combinations thereof.

[0270] The mouthfeel of the composition is optionally increased compared to the
baseline composition by about 1%, about 2%, about 3%, about 4%, about 5%, about
6%, about 7%, about 8%, about 9%, about 10%, about 11%, about 12%, about 13%,
about 14%, about 15%, about 16%, about 17%, about 18%, about 19%, about 20%,
about 21%, about 22%, about 23%, about 24%, about 25%, about 26%, about 27%,
about 28%, about 29%, about 30%, about 31%, about 32%, about 33%, about 34%,
about 35%, about 36%, about 37%, about 38%, about 39%, about 40%, about 41%,
about 42%, about 43%, about 44%, about 45%, about 46%, about 47%, about 48%,
about 49%, about 50%, about 51%, about 52%, about 53%, about 54%, about 55%,
about 56%, about 57%, about 58%, about 59%, about 60%, about 61%, about 62%,
about 63%, about 64%, about 65%, about 66%, about 67%, about 68%, about 69%,
about 70%, about 71%, about 72%, about 73%, about 74%, about 75%, about 76%,
about 77%, about 78%, about 79%, about 80%, about 81%, about 82%, about 83%,
about 84%, about 85%, about 86%, about 87%, about 88%, about 89%, about $0%,
about 91%, about 92%, about 93%, about 94%, about 95%, about 96%, about 7%,
about 98%, about 99%, about 100%; or combinations thereof.

[0271] The mouthfeel of the composition is optionally increased compared to the
baseline composition by about 1.1-fold, about 1.2-fold, about 1.3-fold, about 1.4-fold,
about 1.5-fold, about 1.6-fold, about 1.7-fold, about 1.8-fold, about 1.9-fold, about 2-
fold, about 2.1-fold, about 2.2-fold, about 2.3-fold, about 2.4-fold, about 2.5-fold, about
2.6-fold, about 2.7-fold, about 2.8-fold, about 2.9-fold, about 3-fold, about 3.1-fold,
about 3.2-fold, about 3.3-fold, about 3.4-fold, about 3.5-fold, about 3.6-fold, about 3.7-
fold, about 3.8-fold, about 3.9-fold, about 4-fold, about 4.1-fold, about 4.2-fold, about
4.3-fold, about 4.4-fold, about 4.5-fold, about 4.6-fold, about 4.7-fold, about 4.8-fold,
about 4.9-fold,about 5-fold, about 6-fold, about 7-fold, about 8-fold, about 8-fold, about
10-fold, about 11-fold, about 12-fold, about 13-fold, about 14-fold, about 15-fold, about



16-fold, about 17-fold, about 18-fold, about 19-fold, about 20-fold, about 21-fold, about
22-fold, about 23-fold, about 24-fold, about 25-fold, about 26-fold, about 27-fold, about
28-fold, about 29-fold, about 30-fold, about 31-fold, about 32-fold, about 33-fold, about
34-fold, about 35-fold, about 36-fold, about 37-fold, about 38-fold, about 39-fold, about
40-fold, about 41-fold, about 42-fold, about 43-fold, about 44-fold, about 45-fold, about
46-fold, about 47-fold, about 48-fold, about 49-fold, about 50-fold, about 51-fold, about
52-fold, about 53-fold, about 54-fold, about 55-fold, about §6-fold, about 57-fold, about
58-fold, about 59-fold, about 60-fold, about 61-fold, about 62-fold, about 63-fold, about
64-fold, about 65-fold, about 66-fold, about 67-fold, about 68-fold, about 69-fold, about
70-fold, about 71-fold, about 72-fold, about 73-fold, about 74-fold, about 75-fold, about
76-fold, about 77-fold, about 78-fold, about 79-fold, about 80-fold, about 81-fold, about
82-fold, about 83-fold, about 84-fold, about 85-fold, about 86-fold, about 87-fold, about
88-fold, about 89-fold, about 90-fold, about $1-fold, about 92-fold, about 93-fold, about
94-fold, about 95-fold, about 96-fold, about 87-fold, about 98-fold, about 99-fold, about
100-fold; or combinations thereof.

[0272] A method for making the composition is provided, comprising:

e mixing a taste modulator

sekeetedﬂﬁraﬂ%\%a*—ie—ea%ﬁﬁe%compos*tmn and

e aumamiagent;

« wherein the mixing is carried out until a mixture of the taste modulator and the
umami agent is essentially homogenous.

[0273] Mixing is optionally carried out using a rotating drum mixer.

[0274] The method may further comprise mixing a solvent with the taste modulator and
the umami agent; and mixing the taste modulator, the umami agent, and the solvent
until a solution or a suspension is essentially homogeneous. The solvent may comprise
water.

[0275] The method may further comprise spray-drying the solution or the suspension.
[0276] The method may further comprise lyophilizing the solution or the suspension.
[0277] The method may further comprise tableting the mixture.

[0278] A

[0279]
[0280] Theprod il
carbonatedbeverage:







[0286]




[0287] Fre-secencanicmraray-comprisescirate {6 H07-3+

[0288] Fresecendamiormay comprisechtorde{C—1
[0289]

[0290]
samer

[0291] The third salt optionally has a third anion comprising gluconate (C6 H11 O7 -),
citrate (C6 H5 O7 -3 ), hydrogen citrate (C6 H6 O7 -2), dihydrogen citrate (C6 H7 O7 - ),
malate (C4 H6 O5 -2 ), hydrogen malate (C4 H7 O5 - ), maleate (C4 H2 04 -2 ), hydrogen
maleate (C4 H3 O4 - ), fumarate (C4 H2 04 -2 ), hydrogen fumarate (C4 H3 04 - ),
succinate (C4 H4 O4 -2 ), hydrogen succinate (C4 H5 04 - ), glutarate (C5H6 04 -2,
hydrogen glutarate (C5 H7 O4 - ), adipate (C6 H8 O4 -2), hydrogen adipate (C6 H3 04 -),
lactate (C3 H5 O3 -), tartrate (C4 H4 O6 -2), bitartrate (C4 H5 O6 - ), phosphate (PO4 -3
), monohydrogen phosphate (HPO4 -2 ), dihydrogen phosphate (H2 PO4 - ), fluoride (F-),
chloride (Cl-), sulfate (S04 -2), bisulfate (HSO4 - ), nitrate (NO3 - ), carbonate (CO3-2),
bicarbonate (HCO3 - ), glycerate (C3 H5 04 - ), glycolate (C2 H3 O3 - ), or combinations
thereof.

[0292] The third anion may comprise citrate (C6 H5 O7 -3), chloride (Cl-), phosphate
(PO4 -3), carbonate (CO3-2), sulfate (S04 -2), bisulfate, (HSO4 - ) and combinations
thereof.

[0293] The third anion may comprise citrate (C6 H5 O7 -3), sulfate (504 -2 ), or
combinations thereof.

[0294] The third anion may comprise sulfate (S04 -2).

[0295] The third anion may comprise citrate (C6 H5 07 -3).

[0296] The third anion may comprise chloride {(Cl- ).







[0306] Mg+2 is optionally present in the beverage composition in an amount from about
0.1 mM to about 5 mM, optionally from about 0.2 mM to about & mM, optionally from
about 0.3 mM to about 5 mM, optionally from about 0.4 mM to about 5 mM, optionally
from about 0.5 mM to about 5 mM, optionally from about 0.6 mM to about 5 mM,
optionally from about 0.7 mM to about 5 mM, optionally from about 0.8 mM to about 5
mM, optionally from about 0.8 mM to about 5 mM, optionally from about 1.0 mM to
about 5 mM, optionally from about 0.1 mM to about 4 mM, optionally from about 0.2
mM to about 4 mM, optionally from about 0.3 mM to about 4 mM, optionally from about
0.4 mM to about 4 mM, optionally from about 0.5 mM to about 4 mM, optionally from
about 0.6 mM to about 4 mM, optionally from about 0.7 mM to about 4 mM, optionally
from about 0.8 mM to about 4 mM, optionally from about 0.8 mM to about 4 mM,
optionally from about 1.0 mM to about4 mM, optionally from about 0.1 mM to about 3.5
mM, optionally from about 0.2 mM to about 3.5 mM, optionally from about 0.3 mM to
about 3.5 mM, optionally from about 0.4 mM to about 3.5 mM, optionally from about 0.5
mM to about 3.5 mM, optionally from about 0.6 mM to about 3.5 mM, optionally from
about 0.7 mM to about 3.5 mM, optionally from about 0.8 mM to about 3.5 mM,
optionally from about 0.9 mM to about 3.5 mM, and optionally from about 1.0 mM to
about 3.5 mM.



[0307] Ca+2 may be present in the beverage composition in an amount from about 0.1
mM to about 5 mM, optionally from about 0.2 mM to about 5 mM, optionally from about
0.3 mM to about 5 mM, optionally from about 0.4 mM to about 5 mM, optionally from
about 0.5 mM to about 5 mM, optionally from about 0.6 mM to about 5 mM, optionally
from about 0.7 mM to about 5 mM, optionally from about 0.8 mM to about 5 mM,
optionally from about 0.9 mM to about 5 mM, optionally from about 1.0 mM to about 5
mM, optionally from about 0.1 mM to about 4 mM, optionally from about 0.2 mM to
about 4 mM, optionally from about 0.3 mM to about 4 mM, optionally from about 0.4
mM to about 4 mM, optionally from about 0.5 mM to about 4 mM, optionally from about
0.6 mM to about 4 mM, optionally from about 0.7 mM to about 4 mM, optionally from
about 0.8 mM to about 4 mM, optionally from about 0.9 mM to about 4 mM, optionally
from about 1.0 mM to about 4 mM, optionally from about 0.1 mM to about 3.5 mM,
optionally from about 0.2 mM to about 3.5 mM, optionally from about 0.3 mM to about
3.5 mM, optionally from about 0.4 mM to about 3.5 mM, optionally from about 0.5 mM
to about 3.5 mM, optionally from about 0.6 mM to about 3.5 mM, optionally from about
0.7 mM to about 3.5 mM, optionally from about 0.8 mM to about 3.5 mM, optionally
from about 0.9 mM to about 3.5 mM, and optionally from about 1.0 mM to about 3.5
mM.

[0308] The first taste modulator component in the composition may be ata
concentration of from abseut-1 mM to abeut10 mM; and wherein the second taste
modulator component is at a concentration of from about1 mM to eboeut10 mM.

[0309] The first taste modulator component in the composition may be ata
concentration of from skett1 mM to abettd mM; and wherein the second taste
modulator component is at a concentration of from abest1 mM to abeut5 mM.

[0310] The first anion is optionally selected from citrate, sulfate, chloride, and
combinations thereof.

[0311] The first anion is optionally chloride.

[0312] The second anion is optionally selected from citrate, sulfate, chloride, and
combinations thereof.

[0313] The second anion may be chloride.

[0314] The third taste modulator component may-beis at a concentration of from about

#5 mM to aboeut15 mM.

[0315] The third anion may be selected from citrate, chloride, phosphate, carbonate,
sulfate, and combinations thereof; optionally from citrate, sulfate, chloride, and
combinations thereof.

[0316] The third anion may be chloride.



[0318] The umami agent may comprise L-glutamate, L-glutamic acid, a salt of L-
glutamic acid, L-glutamine, a salt of L-glutamine, L-aspartic acid, a salt of L-aspartic
acid, a 5'-ribonucleotide, a 5'-ribonucleotide salt thereof, autolyzed protein, hydrolyzed
protein, or combinations thereof

[0319] The umami agent may be selected from guanosine 5’-monophosphate, inosine
5'-monophosphate, disodium guanylate, disodium inosinate, disodium adenylate;
dipotassium guanylate, dipotassium inosinate, dipotassium adenylate, calcium
guanylate, calcium inosinate, calcium adenylate, and combinations thereof.

[0320] The umami agent may be an extract, a puree, or a puree prepared from a yeast, a
vegetable, a cereal, a meat, afish, a dairy product, or a egg yolk.

[0321] The umami agent may be selected from autolyzed yeast protein, hydrolyzed
yeast protein, hydrolyzed vegetable protein, and combinations thereof,

[0322] The umami agent may be fermented.

[0323]

[0324] AprotiuetisprovidedcomprisingtThe composition of the invention may be used

to prepare a product.

[0325] The product may be a savory composition, optionally a food product.

[0326] The food product may be a condiment, a cereal product, a rice product, a pasta
product, a tapioca product, a sago product, a baker's product, a biscuit product, a
pastry product, a bread product, a yeast product, a mustard product, a vinegar product,
a processed food product, a cooked vegetable product, a meat, a meat product, a meat
substitute product, an egg product, a dairy product, a cheese product, a dairy
substitute product, a soy product, an edible oil, or a fat product.

[0327] The food product may be a snack product such as potato chips, crisps, nuts,
tortilla-tostada, pretzels, cheese shacks, corn snacks, potato-snhacks, ready-to-eat
popcorn, microwaveable popcorn, pork rinds, nuts, crackers, cracker snacks; an aspic
product; a cured meat product such as a ham or bacon; a luncheon or breakfast meat
product, such as hotdogs, cold cuts, and sausages; a tomato product; a margarine
product; a peanut butter product; a soup product such as clear soups, canned soups,
cream soups, instant soups, and vegetable or meat broth products; a canned vegetable
product; or a pasta sauce product.



[0329] The mouthfeel is optionally improved compared to the baseline product by about
1%, about 2%, about 3%, about 4%, about 5%, about 6%, about 7%, about 8%, about
9%, about 10%, about 11%, about 12%, about 13%, about 14%, about 15%, about 16%,
about 17%, about 18%, about 19%, about 20%, about 21%, about 22%, about 23%,
about 24%, about 25%, about 26%, about 27%, about 28%, about 29%, about 30%,
about 31%, about 32%, about 33%, about 34%, about 35%, about 36%, about 37%,
about 38%, about 39%, about 40%, about 41%, about 42%, about 43%, about 44%,
about 45%, about 46%, about 47%, about 48%, about 49%, about 50%, about 51%,
about 52%, about 53%, about 54%, about 55%, about 56%, about 57%, about 58%,
about 59%, about 60%, about 61%, about 62%, about 63%, about 64%, about 65%,
about 66%, about 67%, about 68%, about 69%, about 70%, about 71%, about 72%,
about 73%, about 74%, about 75%, about 76%, about 77%, about 78%, about 79%,
about 80%, about 81%, about 82%, about 83%, about 84%, about 85%, about 86%,
about 87%, about 88%, about 89%, about 90%, about 1%, about 92%, about 3%,
about 94%, about 95%, about 96%, about 97%, about 98%, about 99%, about 100%,
about 101%, about 102%, about 103%, about 104%, about 105%, about 106%, about
107%, about 108%, about 109%, about 110%, about 111%, about 112%, about 113%,
about 114%, about 115%, about 116%, about 117%, about 118%, about 11%%, about
120%, about 121%, about 122%, about 123%, about 124%, about 125%, about 126%,
about 127%, about 128%, about 129%, about 130%, about 131%, about 132%, about
133%, about 134%, about 135%, about 136%, about 137%, about 138%, about 139%,
about 140%, about 141%, about 142%, about 143%, about 144%, about 145%, about
146%, about 147%, about 148%, about 149%, about 150%, about 151%, about 152%,
about 153%, about 154%, about 155%, about 156%, about 157%, about 158%, about



159%, about 160%, about 161%, about 162%, about 163%, about 164%, about 165%,
about 166%, about 167%, about 168%, about 169%, about 170%, about 171%, about
172%, about 173%, about 174%, about 175%, about 176%, about 177%, about 178%,
about 179%, about 180%, about 181%, about 182%, about 183%, about 184%, about
185%, about 186%, about 187%, about 188%, about 189%, about 190%, about 191%,
about 192%, about 193%, about 194%, about 195%, about 196%, about 197%, about
198%, about 199%, about 200%, or combinations thereof.

[0330] The mouthfeel may be improved compared to the baseline product by from
about 10% to about 200%, optionally by from about 50% to about 200%, optionally by
from about 100% to about 200%, optionally by from about 150% to about 200%,
optionally by at least 25%, optionally by at least 30%, optionally by at least 40%,
optionally by at least 50%, optionally by at least 75%, and optionally by at least 100%.

[0331] The mouthfeel may be improved compared to the baseline composition by about
1.1-fold, about 1.2-fold, about 1.3-fold, about 1.4-fold, about 1.5-fold, about 1.6-fold,
about 1.7-fold, about 1.8-fold, about 1.9-fold, about 2-fold, about 2.1-fold, about 2.2-
fold, about 2.3-fold, about 2.4-fold, about 2.5-fold, about 2.6-fold, about 2.7-fold, about
2.8-fold, about 2.9-fold, about 3-fold, about 3.1-fold, about 3.2-fold, about 3.3-fold,
about 3.4-fold, about 3.5-fold, about 3.6-fold, about 3.7-fold, about 3.8-fold, about 3.9-
fold, about 4-fold, about 4.1-fold, about 4.2-fold, about 4.3-fold, about 4.4-fold, about
4.5-fold, about 4.6-fold, about 4.7-fold, about 4.8-fold, about 4.9-fold,about 5-fold,
about 6-fold, about 7-fold, about 8-fold, about 9-fold, about 10-fold, about 11-fold,
about 12-fold, about 13-fold, about 14-fold, about 15-fold, about 16-fold, about 17-fold,
about 18-fold, about 19-fold, about 20-fold, about 21-fold, about 22-fold, about 23-fold,
about 24-fold, about 25-fold, about 26-fold, about 27-fold, about 28-fold, about 29-fold,
about 30-fold, about 31-fold, about 32-fold, about 33-fold, about 34-fold, about 35-fold,
about 36-fold, about 37-fold, about 38-fold, about 39-fold, about 40-fold, about 41-fold,
about 42-fold, about 43-fold, about 44-fold, about 45-fold, about 46-fold, about 47-fold,
about 48-fold, about 49-fold, about 50-fold, about 51-fold, about 52-fold, about 53-fold,
about 54-fold, about 55-fold, about 56-fold, about 57-fold, about 58-fold, about 59-fold,
about 60-fold, about 61-fold, about 62-fold, about 63-fold, about 64-fold, about 65-fold,
about 66-fold, about 67-fold, about 68-fold, about 69-fold, about 70-fold, about 71-fold,
about 72-fold, about 73-fold, about 74-fold, about 75-fold, about 76-fold, about 77-fold,
about 78-fold, about 79-fold, about 80-fold, about 81-fold, about 82-fold, about 83-fold,
about 84-fold, about 85-fold, about 86-fold, about 87-fold, about 88-fold, about 89-fold,
about 90-fold, about 91-fold, about 92-fold, about 93-fold, about 94-fold, about 95-fold,
about 96-fold, about $7-fold, about 98-fold, about 99-fold, about 100-fold, about 100-
fold, about 101-fold, about 102-fold, about 103-fold, about 104-fold, about 105-fold,
about 106-fold, about 107-fold, about 108-fold, about 109-fold,about 110-fold, about
111-fold, about 112-fold, about 113-fold, about 114-fold, about 115-fold, about 116-
fold, about 117-fold, about 118-fold, about 119-fold, about 120-fold, about 121-fold,



about 122-fold, about 123-fold, about 124-fold, about 125-fold, about 126-fold, about
127-fold, about 128-fold, about 129-fold, about 130-fold, about 131-fold, about 132-
fold, about 133-fold, about 134-fold, about 135-fold, about 136-fold, about 137-fold,
about 138-fold, about 139-fold, about 140-fold, about 141-fold, about 142-fold, about
143-fold, about 144-fold, about 145-fold, about 146-fold, about 147-fold, about 148-
fold, about 149-fold, about 150-fold, about 151-fold, about 152-fold, about 153-fold,
about 154-fold, about 155-fold, about 156-fold, about 157-fold, about 158-fold, about
159-fold, about 160-fold, about 161-fold, about 162-fold, about 163-fold, about 164-
fold, about 165-fold, about 166-fold, about 167-fold, about 168-fold, about 169-fold,
about 170-fold, about 171-fold, about 172-fold, about 173-fold, about 174-fold, about
175-fold, about 176-fold, about 177-fold, about 178-fold, about 179-fold, about 180-
fold, about 181-fold, about 182-fold, about 183-fold, about 184-fold, about 185-fold,
about 186-fold, about 187-fold, about 188-fold, about 189-fold, about 120-fold, about
191-fold, about 192-fold, about 193-fold, about 184-fold, about 195-fold, about 196-
fold, about 197-fold, about 198-fold, about 199-fold, about 200-foldor combinations
thereof.

[0332] From the foregoing, it will be seen that aspects herein are well adapted to attain
all the ends and objects hereinabove set forth together with other advantages which are
obvious and which are inherent to the structure.

[0333] While specific elements and steps are discussed in connection to one another, it
is understood that any element and/or steps provided herein is contemplated as being
combinable with any other elements and/or steps regardless of explicit provision of the
same while still being within the scope provided herein.

[0334] It will be understood that certain features and sub-combinations are of utility
and may be employed without reference to other features and sub-combinations. This
is contemplated by and is within the scope of the claims.

[0335] Since many possible aspects may be made without departing from the scope
thereof, it is to be understood that all matter herein set forth or shown in the
accompanying drawings and detailed description is to be interpreted as illustrative and
notin a limiting sense.

[0336] Itis also to be understood that the terminology used herein is for the purpose of
describing particular aspects only, and is not intended to be limiting. The skilled artisan
will recognize many variants and adaptations of the aspects described herein. These
variants and adaptations are intended to be included in the teachings of this disclosure
and to be encompassed by the claims herein.

[0337] Now having described the aspects of the present disclosure, in general, the
following Examples describe some additional aspects of the present disclosure. While
aspects of the present disclosure are described in connection with the following



examples and the corresponding text and figures, there is no intent to limit aspects of
the present disclosure to this description.

EXAMPLES

[0338] The following examples are put forth so as to provide those of ordinary skill in the
art with a complete disclosure and description of how the compounds, compositions,
articles, devices and/or methods claimed herein are made and evaluated, and are
intended to be purely exemplary of the disclosure and are not intended to limit the
scope of what the inventors regard as their disclosure. Efforts have been made to
ensure accuracy with respect to numbers (e.g., amounts, temperature, etc.), but some
errors and deviations should be accounted for. Unless indicated otherwise, ingredient
concentrations are weight/volume (e.g., mg/L) or molar/millimolar, temperature is in °C
or is at ambient temperature, and pressure is at or near atmospheric.

[0339] It should be noted that certain tables (Tables 4-13 and 59) referred to herein
below follow this section and before the claims in full-page format in landscape
orientation and rotated 90° counterclockwise to the text preceding and following these
tables.

Example 1. Materials and Methods - Umami Taste.

[0340] Representative formulations within the scope of the disclosed formulations were
prepared and subjected to sensory testing by the methods described above in the
section entitled Testing Methodology, where formulations were rated on a 0-15 scales
for the Taste Attributes: Umami Intensity (Ul), Saltiness Intensity (Sal), Sourness
Intensity (Sol), Bitterness Intensity (Bl), Astringency Intensity (Al), and Mouthfeel
Intensity (MF). In sensory test sessions, the number of samples evaluated was limited
to four. In the initial phase of formulation screening, testing was carried outin triplicate
with a single subject extensively experienced in the technique of flavor profile analysis.

[0341] Materials used in these studies were as follows: MSG-H2 O, monohydrate form 2
93.0% (Millipore Sigma Corporation, St. Louis, Missouri); inosine 5'-monophosphate
disodium salt hydrate with formula given as C10 H11 N4 O8 PNa2 .xH2 O, although
sample specification information provided no information as to specific H2 O content;
potassium chloride (NOW Foods, Bloomingdale, Illinois); magnesium chloride
hexahydrate (Heiltropfen Laboratories LLP, London, United Kingdom); calcium chloride,
anhydrous = 93.0% {Millipore Sigma Corporation); and distilled water (Kroger brand
distilled water).

Example 2, Effect of a Representative Disclosed Taste Modulation Formulation on
Umami Taste.

[0342] This study assessed the effect of a disclosed taste modulation formulation on
umami taste and other sensory perceptions as described above for the test method,



i.e., Umami Intensity (Ul), Sourness Intensity (Sol), Saltiness Intensity (Sal), Bitterness
Intensity (Bl), Mouthfeel Intensity (MF) and Astringency Intensity (Al).

[0343] The sensory protocol was as follows:

« 1.Scramble ambient temperature samples so that each test solution is an
unknown sample for sensory testing.

+ 2. Rinse mouth with 15 mL water while swishing vigorously followed by
expectoration.

« 3. Take 15 mL of the sample into the mouth and swish around vigorously for 15
sec scaling Umami Intensity (U), Sourness Intensity (So), Saltiness Intensity (Sa),
Bitterness Intensity (B), Mouthfeel Intensity (MF) and Astringency Intensity (A) on
0-15 scales during this period and recording them in a table.

« 4, Expectorate sample, rinse mouth vigorously with 15 mL water and expectorate
at 15 sec.

+ 5. Note any change in sensory perceptions over the next 2 min and record
observations in atable.

+ 6. Rinse mouth with 15 mL water with vigorous agitation in the mouth for 15 sec
and expectorate.

7. Wait a minimum of 15 min and repeat with next sample.

8. Break sample code to identify samples.

[0344] Materials: MSG.H2 O (MW = 187.13): Sigma-Aldrich Monohydrate (>/= 93.0%);
Potassium Chloride (MW = 74.55): Now Foods (Bloomingdale, IL); Magnesium Chloride
Hexahydrate (M = 203.30): Heiltropfen (Germany); Calcium Chloride (MW = 110.98):
Sigma-Aldrich Anhydrous (>/= 93.0%); and Water: Kroger Brand Distilled Water.

[0345] Briefly, a stock solution of 10 mM KCI (746 mg/L) / 3 mM MgCl2 «6H2 O (610
mg/L) / 3 mM CaCl2 (333 mg/L) in 1.00 L water was prepared in a 1L E-flask, stirring to
full dissolution. 100 mL portions of the mineral salt solution were then transferred to
two 250 mL plastic-capped glass bottles and 100 mL portions of waterwere added to
the other two 250 mL plastic-capped glass bottles. Sample completion was carried out
by addition of MSG as follows for Sample Nos. 1-4.

[0346] Sample 1: MSG-H2 O (12 mM, 224 mg/100 mL) in water; pH =6.72 at 22 °C.
Indicated in Sample ID below as "MSG Control 1.*

[0347] Sample 2: MSG-H2 O (12 mM, 224 mg/100 mL) in water. Indicated in Sample ID
below as "MSG Control 2."



[0348] Sample 3: MSG-H2 O (12 mM, 224 mg/100 mL) in the stock solution described
above (10 mM KCI, 3mM MgCI2, and 3 mM CaCl2); pH =7.08 at 22 °C. Indicated in
Sample ID below as "MSG + TMS - 1.°

[0349] Sample 4: MSG-H2 O (12 mM, 224 mg/100 mL) in the stock solution described
above (10 mM KCI, 3mM MgClI2, and 3 mM CacCl2). Indicated in Sample ID below as
"MSG+TMS-2"

[0350] Three independent trials were carried out and the data are summarized below in
Table 1, with individual results from each trial and average of the three trials as
indicated.

Samples (Ul Sol |Sal (BI MF | Al Comments

Excellent inter-trial reproducibility
MSG 5,5,410,0,0(2,2,2]3,3,3|3,3,4(0,0,0 | showing weak MF and weak bitter
off taste in every trial.

Control 1 | Ave: | Ave: | Ave: | Ave: | Ave: | Ave:

4.7 0.0 |20 |3.0 |3.3 |00

Excellent inter-trial reproducibility
MSG 55,4|10,0,0(2,2,2]3,3,3|3,3,3(0,0,0 | showing weak MF and weak bitter
off taste in every trial.

Control 2 | Ave: | Ave: | Ave: | Ave: | Ave: | Ave:

4.7 0.0 |20 |30 |30 (00

Excellent inter-trial reproducibility
MSG + 5,5,5|0,0,0(2,2,2|0,0,0|6,6,60,0,0 [ showing significantly increased MF
and reduction in bitter off taste.

TMS -1 Ave: | Ave: | Ave: | Ave: | Ave: | Ave:

5.0 0.0 |20 |00 |60 (0.0

Excellent inter-trial reproducibility
MSG + 5,5,510,0,0(2,2,2|0,0,0|6,6,60,0,0 [ showing significantly increased MF
and reduction in bitter off taste.




TMS -2 | Ave: |Ave: | Ave: | Ave: | Ave: | Ave:

5.0 0.0 |20 |00 |60 (0.0

[0351] The data obtained in the sensory trials above indicated that a control solution
having MSG at 12 mM exhibited a weak to medium intensity umami taste with some
mouthfeel and, surprisingly, a noticeable bitter off-taste. The disclosed taste modulator
composition tested in the above sensory trials demonstrated that it was capable of
completely eliminating the bitter off-taste of the control solution and that it markedly
increased the mouthfeel. The average of the data for the three trials is shown graphically
in FIG. 6 . These data show that the disclosed taste modulation compositions can
eliminate bitter off-taste and improve mouthfeel in a common commercial umami taste
stimulus. The disclosed taste modulation compositions are believed to be useful for
improving taste qualities of a variety of savory foods.

Example 3. Effect of a Representative Disclosed Taste Modulation Formulation on
Umami Taste.

[0352] This study assessed the effects of a disclosed taste modulation formulation on
umami taste and other sensory perceptions as described above for the test method,
i.e., Umami Intensity (Ul), Sourness Intensity (Sol), Saltiness Intensity (Sal), Bitterness
Intensity (Bl), Mouthfeel Intensity (MF) and Astringency Intensity (Al).

[0353] The sensory protocol was as described above in Example 2.

[0354] Materials: MSG.H2 O (MW = 187.13): Sigma-Aldrich Monohydrate (>/= 93.0%);
Potassium Chloride (MW = 74.55): Now Foods (Bloomingdale, IL); Magnesium Chloride
Hexahydrate (M = 203.30): Heiltropfen (Germany); Calcium Chloride (MW = 110.98):
Sigma-Aldrich Anhydrous (>/= 93.0%); Water: Kroger Brand Distilled Water; and Inosine
5'-Monophosphate Disodium Salt Hydrate (MW = 392.17 Anhydrous). For the Inosine 5'-
Monophosphate Disodium Salt Hydrate used, the manufacturer's formula was given as
C10H11 N4 O8 PNa2 .xH2 O, i.e., the material was specified as a hydrate but no
information was provided regarding H2 O content.

[0355] Briefly, a stock solution of 10 mM KCI (746 mg/L) / 3 mM MgCl2 «6H2 O (610
mg/L) / 3 mM CaCl2 (333 mg/L) in 1.00 L water was prepared in a 1L E-flask, stirring to
full dissolution. 100 mL portions of the mineral salt solution were then transferred to
two 250 mL plastic-capped glass bottles and 100 mL portions of waterwere added to
the other two 250 mL plastic-capped glass bottles. Sample completion was carried out
by addition of MSG as follows for Sample Nos. 1-4.

[0356] Sample 1: MSG-H2 O (12 mM, 224 mg/100 mL) and IMP (1.2 mM, 47mg/100 mL)
inwater; pH =7.36 at 22 °C. Indicated in Sample ID below as "MSG/IMP Control 1."



[0357] Sample 2: MSG-H2 O (12 mM, 224 mg/100 mL) and IMP (1.2 mM, 47mg/100
mL)in water. Indicated in Sample ID below as "MSG/IMP Control 2"

[0358] Sample 3: MSG-H2 O {12 mM, 224 mg/100 mL) and IMP (1.2 mM, 47mg/100
mL)in the stock solution described above (10 mM KCI, 3 mM MgCI2, and 3 mM CaCl2 );
pH=7.35at 22 °C. Indicated in Sample ID below as "MSG/IMP + TMS - 1."

[0359] Sample 4: MSG-H2 O (12 mM, 224 mg/100 mL) in the stock solution described
above (10 mM KCI, 3 mM MgCl12 , and 3 mM CaCl2). Indicated in Sample ID below as
"MSG/IMP + TMS - 2"

[0360] Three independent trials were carried out and the data are summarized below in
Table 2, with individual results from each trial and average of the three trials as
indicated.

Samples Ul Sol |Sal |BI MF |Al Comments

MSG/IMP 6,6.60,0,012,2,2|3,3,3|3,3,3|2,1,2 | Excellent reproducibility.
Control 1 Ave: | Ave: | Ave: | Ave: | Ave: | Ave:

6.0 0.0 |2.0 |3.0 |3.0 |17

MSG/IMP 5,6,60,0,012,1,2|3,3,3|3,3,3|2,1,2 | Excellent reproducibility.
Control 2 Ave: | Ave: | Ave: | Ave: | Ave: | Ave:

5.7 0.0 |17 |3.0 |3.0 |17

MSG/IMP+TMS -1 |6,6.6|0,0,0|2,2,2|0,0,0|6,6.6|1,1,2 | Excellent reproducibility.

Ave: Ave: | Ave: | Ave: | Ave: | Ave:

6.0 0.0 |20 |00 |60 (1.3

MSG/IMP+TMS -216,7,7|0,0,0|2,2,2|0,0,0|6,6.6|0,0,2 | Excellent reproducibility.

Ave: Ave: | Ave: | Ave: | Ave: | Ave:

6.7 00 |20 |00 |60 (0.7

[0361] The data obtained in the sensory trials above indicated that a control solution
having MSG at 12 mM and IMP at 1.2 mM exhibited a medium intensity umami taste with



some mouthfeel and, surprisingly, a noticeable bitter off-taste. The disclosed taste
modulator composition tested in the above sensory trials demonstrated that it was
capable of completely eliminating the bitter off-taste of the control solution and that it
markedly increased the mouthfeel. The average of the data for the three trials is shown
graphically in FIG. 7 . These data show that the disclosed taste modulation
compositions can eliminate bitter off-taste and improve mouthfeelin a common
commercial umami taste stimulus. The disclosed taste modulation compositions are
believed to be useful for improving taste qualities of a variety of savory foods.

Example 4. Effect of a Representative Disclosed Taste Modulation Formulation on
Mouthfeel with Umami Taste.

[0362] This study assessed the effects of a disclosed taste modulation formulation on
umami taste and other sensory perceptions as described above for the test method,
i.e., Umami Intensity {(Ul), Sourness Intensity (Sol), Saltiness Intensity (Sal), Bitterness
Intensity (Bl), Mouthfeel Intensity (MF) and Astringency Intensity (Al).

[0363] The sensory protocol was as described above in Example 2.

[0364] Materials: Materials: MSG (MW = 187.13; Ajinomoto Foods North America, Inc.,
Ontario, CA); Potassium Chloride (MW = 74.55): Now Foods (Bloomingdale, IL);
Magnesium Chloride Hexahydrate (MgCl2 «6H2 O; M = 203.30): Heiltropfen (Germany);
Calcium Chloride (MW = 110.98): Sigma-Aldrich Anhydrous (>/= 93.0%); Water: Kroger
Brand Distilled Water;

[0365] Briefly, a MSG Stock Solution of 12 mM MSG (224mg/L) was prepared and 100
mL portions of it were added to four 250 mL plastic-capped glass bottles. Sample
preparation was complted as follows:

« Sample 1; 100 mL of MSG Stock Solution; pH =86.71. Indicated in Sample ID
below as "MSG Control 1.

¢ Sample 2: 100 mL of MSG Stock Solution + 10 mM KCI (74mg/100 mL), 1.5 mM
MgCl2 .6H2 O (31mg/100 mL), and 1.5 mM CaCl2 (17mg/100 mL); pH 7.11.
Indicated in Sample ID below as "MSG/K/Mg/Ca Sample 1."

e Sample 3: 100 mL of MSG Stock Solution + 10 mM KCI {(74mg/100 mL), 3.0 mM
MgCl12 .6H2 O (61mg/100 mL), and 3.0 mM CaCl2 (33mg/100 mL); pH 7.10.
Indicated in Sample ID below as "MSG/K/Mg/Ca Sample 2."

¢ Sample 4: 100 mL of MSG Stock Solution + 10 mM KCI (74mg/100 mL), 5mM
MgCl12 .6H2 O (102mg/100 mL), and 5 mM CaCl2 (55mg/100 mL); pH 7.11.
Indicated in Sample ID below as "MSG/K/Mg/Ca Sample 3."

[0366] Eight independent trials were carried out and the average results are
summarized below in Table 3.



Samples UL [Sol|Sal|Bl [MF|AL

MSG Control 1 5.0/0.0]2.0(0.0|1.5]0.0

MSG/K/Mg /Ca Sample 1]5.0|0.0|2.0(0.0(4.2|0.0

MSG/K/Mg /Ca Sample 215.010.0(2.0(0.0(5.2|0.0

MSG/K/Mg /Ca Sample 3[5.010.0(2.0(0.0(5.0(0.0

[0367] The data obtained shows that representative disclosed taste modulator
compositions improve the low mouthfeel value of the control sample, i.e, the disclosed
taste modulator composition tested in the above sensory trials demonstrated that it
was capable of markedly increasing the mouthfeel. The average of the data for the three
trials is shown graphically in FIG. 8 . These data show that the disclosed taste
modulation compositions can improve mouthfeel in a common commercial umami
taste stimulus. The disclosed taste modulation compositions are believed to be useful
forimproving taste qualities, e.g., mouthfeel, of a variety of savory foods.

[0368] Standard Deviations, Standard Errors and Confidence Intervals with the results
provided in the following table (Table 4). And since the Confidence Intervals do not
overlap for the MF ratings of the MSG Control and the KCI/MgCIL2 /CaCl2 taste
modulator fortified MSG samples, it can be concluded that the taste modulator, at a
95% level of confidence, increases MSG MF. In addition, since the Confidence Intervals
do not overlap for the 10 mM KCI/1.5 mM MgCI2 /1.5 mM CaCl2 taste modulator MSG
sample and the 10 mM KCI/3.0 mM MgCI2 /3.0 mM CaClI2 taste modulator MSG
sample, it can be concluded, with a 95% level of confidence, that there is a relationship
between MF and the concentrations of MgCIl2 and CaCl2 in the taste modulator
composition. Itis of interest that MF did not further increase in proceeding from the 10
mM KCI1/3.0 mM MgCI2 /3.0 mM CaCl2 taste modulator MSG sample to the 10 mM
KCI/5.0 mM MgCI2 /5.0 mM CaCl2 taste modulator MSG sample which may suggest
that a maximal or optimal taste modulator composition is about 3-5 mM for MgCl12 and
CacCl2 in these studies. Data for the individual trials and calculated standard deviations
are given below in Table 3.

Trial MSG MSG/K/Mg/Ca MSG/K/Mg/Ca MSG/K/Mg/Ca
Control 1 | Sample 1 Sample 2 Sample 3

1 2 4 6 5

2 2 5 4 5




3 1 5 6 4

4 1 3 5 6

5 1 3 6 5

6 1 4 5 6

7 2 5 5 3

8 2 4 5 6
Mean 1.50 413 5.25 5.00
sSD 0.53 0.83 0.71 1.07
SE 0.19 0.30 0.25 0.38
Confidence

Interval Lower 1.1 3.5 4.8 4.2
Bound

Confidence

Interval Upper 1.9 4.7 5.8 5.8
Bound

Example 5. Effect of a Representative Disclosed Taste Modulation Formulation on
Mouthfeel with Umami Taste.

[0369] This study assessed the effects of a disclosed taste modulation formulation on
umami taste and other sensory perceptions, e.g., mouthfeel, as described above for the
test method, i.e., Umami Intensity (Ul), Sourness Intensity (Sol), Saltiness Intensity
(Sal), Bitterness Intensity {(Bl), Mouthfeel Intensity (MF) and Astringency Intensity (Al).

[0370] The sensory protocol was as described above for Example 4.

[0371] Experiment 1. The effect of a disclosed taste modulation formulation on umami
taste and other sensory perceptions, e.g., mouthfeel, was assessed for a Savory Food
Seasoning preparation as described below.

[0372] Materials: Savory Food Seasoning preparation was Trader Joe's Mushroom &
Company Multipurpose Umami Seasoning Blend ("TJU"); Ingredients include Kosher
Salt, Dried Onions; Ground Mustard Seed, Porcini Mushroom Powder, White Button



Mushroom Powder, Crushed Red Pepper, Black Pepper and Dried Thyme. Serving Size
indicated to be Yatsp = 1g w/ 0g Fat, 140mg Sodium, 0g Carbohydrate and 0g Protein
(Trader Joe's, Monrovia, CA). All other materials were as described above for Example 4.

[0373] Sample 1: TIU @ 600mg/100 mL Water; pH = 5.76. Indicated in Sample ID below
as "TJU Control 1.”

[0374] Sample 2: TJU @ 600mg/100 mL Water, KCI @ 10 mM (74mg/100 mL), MgCI2
.6H2 0 @ 3 mM {(61mg/100 mL) and CaCl2 @ 3 mM (33mg/100 mL) in Water; pH = 5.45.
Indicated in Sample ID below as "TJU/K/Mg/Ca Sample 1."

[0375] Three independent trials were carried out and the average results are
summarized below in Table 4.

Samples Ul [Sol|Sal|BI [MF|AL

TJU Control 1 3.7|10.0(2.0(0.0(4.0|0.0

TIU/K/Mg/Ca Sample 113.7|10.0(2.0(0.0(6.0(0.0

[0376] The data obtained shows that representative disclosed taste modulator
compositions improve the low mouthfeel value of the control sample, i.e, the disclosed
taste modulator composition tested in the above sensory trials demonstrated that it
was capable of markedly increasing the mouthfeel. The average of the data for the three
trials is shown graphically in FIG. 9. These data show that the disclosed taste
modulation compositions can improve mouthfeel in a common commercial umami
taste stimulus. The disclosed taste modulation compositions are believed to be useful
forimproving taste qualities, e.g., mouthfeel, of a variety of savory foods.

[0377] Experiment 2. The effect of a disclosed taste modulation formulation on umami
taste and other sensory perceptions, e.g., mouthfeel, was assessed for a Savory Food
Seasoning preparation as described below.

[0378] Materials: Savory Food Seasoning preparation was Takaii Umami Powder
Seasoning made from Shiitake Mushrooms ("TUP"); Ingredients include Shiitake
Mushroom Powder, Salt, Mushroom Extract and Calcium Carbonate. Serving Size
indicated to be Y2 tsp or 2g w/ 0g Fat, 260mg Sodium, 0g Carbohydrate and 0g Protein;
Label also states Vegan, Gluten Free and No MSG (Fifth Foods Inc., Mercer Island, WA).
All other materials were as described above for Example 4.

[0379] Sample 1: TUP @ 600mg/100 mL Water; pH = 6.55. Indicated in Sample ID below
as "TJU Control 1."



[0380] Sample 2: TUP @ 600mg/100 mL Water, KCl @ 10 mM (74mg/100 mL), MgCl2
.6H2 0 @ 3 mM (61mg/100 mL) and CaCl2 @ 3 mM (33mg/100 mL) in Water; pH =6.53.
Indicated in Sample ID below as "TJU/K/Mg/Ca Sample 1."

[0381] Three independent trials were carried out and the average results are
summarized below in Table 5.

Samples Ul [Sol|Sal|Bl [MF|AL

TUP Control 1 5.3|0.0(2.710.0|14.0(0.0

TUP/K/Mg/Ca Sample 1|5.7(0.0 |3.0 |0.0|5.7]0.0

[0382] The data obtained shows that representative disclosed taste modulator
compositions improve the low mouthfeel value of the control sample, i.e, the disclosed
taste modulator composition tested in the above sensory trials demonstrated that it
was capable of markedly increasing the mouthfeel. The average of the data for the three
trials is shown graphically in FIG. 10 . These data show that the disclosed taste
modulation compositions can improve mouthfeel in a common commercial umami
taste stimulus. The disclosed taste modulation compositions are believed to be useful
forimproving taste qualities, e.g., mouthfeel, of a variety of savory foods.

Example 6. Effect of a Representative Disclosed Taste Modulation Formulation on
Mouthfeel with Hydrolyzed Vegetable Protein.

[0383] This study assessed the effects of a disclosed taste modulation formulation on
sensory perceptions, e.g., mouthfeel, as described above for the test method with a
hydrolyzed vegetable protein preparation, i.e., Umami Intensity (Ul), Sourness Intensity
(Sol), Saltiness Intensity (Sal), Bitterness Intensity (Bl), Mouthfeel Intensity (MF) and
Astringency Intensity (Al).

[0384] The sensory protocol was as described above for Example 2.

[0385] Materials: The hydrolyzed vegetable protein preparation was Zammex Hydropea
Hydrolyzed Pea Protein (ZHP); Ingredients include Pure Organic Pea Protein. Serving
Size indicated to be 2 scoops or 34g w/ 1.5g Fat, 110mg Sodium, 1.3g Carbohydrate and
27.2g Protein. Each serving indicated to contain 1163mg Alanine, 2404mg Arginine,
3128mg Aspartic Acid, 4753mg Glutamic Acid, 1064mg Glycine, 683mg Histidine,
224mg Tryptophan, 476mg Cystine, 1343mg Isoleucine, 2349mg Leucine, 2050mg
Lysine, 296mg Methionine, 1526mg Phenylalanine, 1118mg Proline, 1394mg Serine,
1000mg Threonine, 1030mg Tyrosine and 1400mg Valine; (Zammex Nutrition LLC,
Piscataway, NJ).. All other materials were as described above for Example 4.

[0386] Sample 1: ZHP @ 2000mg/100 mL Water; pH = 7.13. Indicated in Sample ID
below as "ZHP Control 1."



[0387] Sample 2: ZHP @ 2000mg/100 mL Water; KCl @ 10 mM (74mg/100 mL), MgCI2
.6H2 0 @ 3 mM (61mg/100 mL) and CaCl2 @ 3 mM (33mg/100 mL) in Water; pH = 5.45.
Indicated in Sample ID below as "ZHP/K/Mg/Ca Sample 1."

[0388] Three independent trials were carried out and the average results are
summarized below in Table 6.

Samples Ul [Sol|Sal|BI [MF|AL

TJU Control 1 0.0|0.0(0.0|0.0(0.3|0.0

TIU/K/Mg/Ca Sample 1]0.0|0.0|0.0|0.0(3.3|0.0

[0389] The data obtained shows that representative disclosed taste modulator
compositions improve the low mouthfeel value of the control sample, i.e, the disclosed
taste modulator composition tested in the above sensory trials demonstrated that it
was capable of markedly increasing the mouthfeel. The average of the data for the three
trials is shown graphically in FIG. 10 . These data show that the disclosed taste
modulation compositions can improve mouthfeel in a common hydrolyzed vegetable
protein preparation. The disclosed taste modulation compositions are believed to be
useful for improving taste qualities, e.g., mouthfeel, of food additives, e.g., hydrolyzed
vegetable protein preparation.

Example 1. Effect of a Representative Disclosed Taste Modulation Formulation on
Bitterness with Stevia Sweetener Preparations.

[0390] It is known some stevia sweetner preparations are associated with a bitter off-
taste sensory sensation, and the level of bitterness can vary with processing method
and overall purity of the preparation. This study assessed the effects of a disclosed
taste modulation formulation on sensory perceptions, e.g., Sourness Intensity (Sol),
Saltiness Intensity (Sal), Bitterness Intensity (Bl), Mouthfeel Intensity (MF) and
Astringency Intensity (Al), using various commercial stevia sweetener preparation.

Experiment 1.

[0391] Materials: The stevia sweetener preparations are as described herein. All other
materials were as described above for Example 4. The 3 commercial tabletop
sweeteners purchased were as follows:

« Splenda Naturals Stevia Zero Calorie Sweetener: The package label indicated
this product to be 2.0g/packet of erythritol and stevia leaf extract and for 1
packet to be equivalent to 2 teaspoons of sugar. Further the package label
indicated the stevia extract to be rebaudioside D and to taste like sugar and have
no aftertaste. The product is distributed by TC Heartland LLC (Carmel, IN).



« Simple Truth Organic Zero Calorie Sweetener Stevia Extract Blend: The package
label indicated this product to be 1.0g/packet organic erythritol and organic
stevia extract. Further the package label indicated that one packet is equivalent
to 2 teaspoons of sugar. The product is distributed by The Kroger Co. {(Cincinnati,
Ohio).

+ Steviain the Raw Zero Calorie Sweetener: The package label indicated this
product to be 1.0g/packet dextrose and stevia leaf extract. Further the package
label indicated each packet to have the sweetness of 2 teaspoons of sugar. The
productis distributed by Cumberland Packing Corporation {Brooklyn, NY).

[0392] The sensory protocol was generally as described below, with Sweetness
Intensity and Bitterness Intensity assessed using a 0-15 scales.

[0393] They were first evaluated at 1 packet/ 4 0z (120 mL) and second at 2 packets/ 4
oz (120 mL) distilled water. The results of this evaluation are shown in Table 7 below.

One Two Packets /
Sweetener
Packet/ 40z 40z
Sweetness Bitterness Sweetness Bitterness

Splenda Naturals Stevia Zero Calorie

6 0 8 0
Sweetener (SNS)
Simple Truth Organic Zero Calorie 6 5 8 5
Sweetener Stevia Extract Blend (STO)
Stevia in the Raw Zero Calorie

4 0 8 3

Sweetener (SRS)

[0394] The data obtained shows that certain commercial stevia preparations are
associated with a concentration-dependent bitterness sensory component.

[0395] From the foregoing analysis it was determined that the STO sweetener was a
suitable stevia sweetener preparation to test for bitterness inhibition using a disclosed
taste modulation composition. The following two samples were then prepared:

+ (a) 2 packets of STO tabletop sweetenerin 100 mL distilled water; and

« (b) 2 packets of STO tabletop sweetener in 100mL distilled water with KCl @ 10
mM, MgCI2 «6H2 O @ 3 mM and CaCl2 @ 3 mM.

[0396] The two samples were then evaluated in duplicate with the following sensory
protocol:



e (1)tastethe STO/10mM KCI/3 mM MgCl2 /3 mM CaCl2 sample swirling gently
in the mouth for 15 sec and expectorate;

o {2)rinse with 15 mL water and expectorate @ 30 sec;

+ (3) rate intensities of Sweetness, Saltiness, Bitterness, Mouthfeel, Astringency on
a 0-15 scales and Sweetnhess Appearance Time [R = Rapid (0.0), D = Delay (2.5),
SD = Significant Delay (5.0)];

+ (4) observe the Sweetness Rebound after the waterrinse and rate Sweetness
Linger @ 2min 30 sec on a 0-5 scale;

+ (5) rinse with 15 mL water, observe Sweetness Desensitization and rate [N =
None {0.0), S = Slight (2.5), M = Medium (5.0)]; and

¢ (6) repeat Steps 1-5w/ the STO Sample after a 15 min break.

[0397] The results obtained in the foregoing study are shown below in Table 8 and FIG.
12.

Sample S|Sa|B |MF|A|[AT |SL|SD

STOw/ KCU/MgCl2/CaCl2|8|0 |2 |55|1]|0 |1 |25

STO 8|0 |45]4.5(1(2.5|5 |5

[0398] The data show that a representative taste modulator composition, i.e., 10 mM
KC1/3 mM MgCl2 / 3 mM CaCl2 , markedly reduces the bitter off taste of the STO
tabletop sweetener. At the same time, this taste modulator composition also increases
the Mouthfeel of the STO tabletop sweetener, accelerates its sweetness Appearance
Time, reduces its Sweetness Linger and also reduces the Sweetness Desensitization
observed for this commercial product. It is noteworthy that the STO stevia sweetener
preparation exhibits significant Mouthfeel even in the absence of the taste modulator.
Without wishing to be bound by a particular theory, it is believed that significant
baseline Mouthfeel observed with the STO stevia sweetener preparationis a
consequence of the high level of erythritol in the product.

Experiment 2.

[0399] Materials: a commercial stevia sweetener preparation having a weak bitter off-
taste was tested. The commercial stevia sweetener preparation, referred to herein as
"STEV", comprises not less than 95 wt% steviol glycosides, of which, not less than 50
wt% is Rebaudioside A, and the balance comprises a mixture of compounds
comprising a steviol backbone conjugated to any number or combination of the
principal sugar moieties (glucose, rhamnose, xylose, fructose, arabinose, galactose and
deoxyglucose) in any of the orientations occurring in the leaves of Stevia rebaudiana



Bertoni" (JECFA 2017 definition). All other materials were as described above for
Example 4.

[0400] In this experiment, the effectiveness of a representative disclosed taste
modulator composition comprising KCl/MgCL2 «6H2 O/CaCl2 was evaluated for
inhibition of bitterness observed in STEV, both in distilled water and in citric acid buffer
(CAB), prepared by addition of 10% KOH to 1.50 g citric acid monohydrate in 1L distilled
water until a pH of 3.2 was reached. The following samples were prepared:

e (1) 500mg/L STEV in water;

e (2) 500mg/L STEV and 5 mM KCI /3 mM MgCIL2 «6H2 O / 3 mM CaCl2 in water;
¢ (3) 500mg/L STEV in CAB; and

¢ (4) 500mg/L STEV and 5 mM KCI /3 mM MgCIl2 «6H2 O / 3 mM CaCl2 in CAB.

[0401] The foregoing four samples were then evaluated with the sensory protocol as
described immediately above in Experiment 1 of Example 7.

[0402] The results of this analysis are as shown in Table 9 below.

Sample S|So|Sa|B|MF|A|AT |SL|SD

500mg/L STEV in Water 8(0 (0 |2|0 |1]25]|5 |5

500mg/L STEV/5 mMKCLl/3 mM MgCl2/3 mM
CaCl2in Water

500mg/L STEV in CAB 712 (0 |10 |2]0 |3 |25

500mg/L STEV/5 mM KCLl/ 3 mM MgCl2 /3 mM
CaCl2in CAB

[0403] The data show a marked improvement in mouthfeel for this stevia sweetener
preparation in both water and citric acid buffer, as well as clear improvement in
bitterness off-taste.

[0404] It should be emphasized that the above-described aspects, including the tables
herein below, of the present disclosure are merely possible examples of
implementations set forth for a clear understanding of the principles of the disclosure.



MAIN REQUEST

1. A compaosition comprising:
an umami agent; and
a taste modulator composition consisting essentially of

a first taste modulator component consisting essentially of a first salt having a
first cation Mg?* and a first anion;

a second taste modulator component consisting essentially of a second salt
having a second cation Ca* and a second anion; and

a third taste modulator component consisting essentially of a third salt having
a third cation K* and a third anion;

wherein the first taste modulator component is at a concentration of from 0.1 mM to 10
mM;

wherein the second taste modulator component is at a concentration of from 0.1 mM
to 10 mM;

wherein the third taste modulator component is at a concentration of from 5 mM to 15
mM;

wherein the umami agent is present in an amount of from about 0.01 wt% to about 5
wit%;

wherein the first anion is selected from citrate, chloride, phosphate, carbonate, sulfate,
and combinations thereof; and

wherein the second anion is selected from citrate, chloride, phosphate, carbonate,
sulfate, and combinations thereof.

2. The composition of claim 1, wherein the first taste modulator component is at a
concentration of from 1 mM to 5 mM; and

wherein the second taste modulator component is at a concentration of from 1 mM to
5 mM..

3. The composition of claim 1, wherein the first anion is selected from citrate, sulfate,
chloride, and combinations thereof, or
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wherein the second anion is selected from citrate, sulfate, chloride, and combinations
thereof, or

wherein the third anion is selected from citrate, chloride, phospohate, carbonate,
sufate, or combinations thereof.

The composition of claim 1, wherein the umami agent comprises L-glutamate, L-
glutamic acid, a salt of L-glutamic acid, L-glutamine, a salt of L-glutamine, L-aspartic
acid, a salt of L-aspartic acid, a 5-ribonucleotide, a 5-ribonucleotide salt thereof,
autolyzed protein, hydrolyzed protein, or combinations thereof

The composition of claim 4, wherein the umami agent is selected from guanosine 5-
monophasphate, inosine 5-monoaphosphate, disodium guanylate, disodium inosinate,
disodium adenylate; dipotassium guanylate, dipotassium inosinate, dipotassium
adenylate, calcium guanylate, calcium inosinate, calcium adenylate, and combinations
thereof.

The composition of claim 1, wherein the umami agent is an extract, a puree, or a puree
prepared from a yeast, a vegetable, a cereal, a meat, a fish, a dairy product, or a egg
yolk.

The composition of claim 6, wherein the umami agent is selected from autolyzed yeast
protein, hydrolyzed yeast protein, hydrolyzed vegetable protein, and combinations
thereof.

The composition of ¢claim 6, wherein the umami agent is fermented.

The composition of claim 1, wherein the pH of the savory composition is from pH 2.5
topH?7.
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Datum Blatt Anmelde-Nr:

Date 03.07.2025 Sheet 1 Application No: 20 7192 725.2
Date Feuille Demande n®:
1. OPENING

The CHAIR (C) opened the ORAL PROCEEDINGS (OPs) at 9:18 and introduced the
OPPOSITION DIVISION (OD).

The parties confirmed that they received the e-mail addresses of the members of the
0D for submitting/receiving submissions and the phone number of the C in case of
disconnection and reminded the parties that recording was not allowed.

The C informed the parties that these OPs were part of a pilot project for Al-assisted
minute writing and that the recordings will be deleted as soon as the minutes are sent
out.

The C summarized the requests of the parties on file and asked the parties to confirm
their requests.

1.1 The opponent (O) requested the revocation of the patent in its entirety on the
grounds of:

Article 100(a)} EPC for lack of novelty (Articles 52(1} and 54 EPC) and lack of inventive
step (Articles 52(1) and 56 EPC)} and Article 100(c) EPC for added subject-matter
(Article 123(2) EPC) and not to admit D7 (filed by P} because it was late filed and prima
facie not relevant.

In view of deleted claims 14-15 in the main request (MR) filed on 2.4.2025 the O
withdrew the request under Article 100(b) EPC for insufficiency of disclosure (Article 83
EPC).

1.2 The patentee (P) requested the maintenance of the patent on the basis of the MR
filed on 2.4.2025.

The P further requested if the MR was not to be granted, the maintenance of the patent
in amended form on the basis of auxiliary requests 1-8 filed on 2.4.2025. The P also
requested D7 to be admitted into the proceedings.

2. ADDED SUBJECT-MATTER

The O essentially referred to their submissions in writing, pointed to T895/18, stressed
that claims 1, 4,6 and 10 in view of their dependencies did not provide direct and
unambiguous basis and that the examples did not provide sufficient basis for a more
general disclosure or an extrapolation or intermediate generalisation.

The P referred to T 2255/12 and to their submissions in writing. The P pointed that
basis for claim 1 was found on pages 199-202 of the patent (aspects 723, 726, 729 and
734) with only one selection made for K* being the the preferred cation. The P
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furthermore referred for claim 2 to aspect 725, for claim 3 to aspects 727, 730, 735, for
claim 4: to aspects 739, for claim Sto aspect 740, for claim 6 to aspect 741, for claim 7
to aspect 742, for claim 8 to aspect 743, and for claim 9 to aspect 744 on page 199ff.

The OPs were interrupted for deliberation of the OD (10:03-10:27).

The C announced the OD considered that the claims of the MR contained no added
subject-matter and fulfilled the requirements of Article 123(2). EPC

3. CLAIM INTERPRETATION and NOVELTY

The C indicated that before discussing novelty the scope of the claim with regard to
what the concentrations referred needed to be clarified.

The O pointed out that claim 1 was very broad, and stressed that the concentrations of
the 3 taste modulators would not define if these concentrations were relative to the
whole composition or to the taste modulator composition .

The O noted that the amount of the taste modulator in the composition was not defined,
that it was not clear whether the composition was solid or liquid so that the
concentrations of claim 1 could not be considered to be limiting.

The O further stressed that the wording "consisting essentially of" did not exclude the
presence of further ingredients such as a 4th taste modulator as indicated in § 46 of the
patent and pointed out that if the composition was liquid and the salt was dissolved it
would not be possible to allocate the anions of the different salts to the cations.

The P explained that it was clear that the concentrations in claim 1 referred to the
composition as indicated by the punctuation and that claim 1 must be read in the
broadest reasonable way, in a technically sensible manner.

The P referred to GL F IV 4.20 with regard to the feature “essentially consisting” in
claim 1 and explained that further specific components not materially affecting the
essential compounds of the composition may be present. The P noted that the cations
and anions dissociated in solution and that the concentrations referred to the anions.

The C asked the parties 10 elaborate on why the composition was liquid in view of §
136 of the patent and to further comment on the concentrations referring to the cations
only.

The P explained that the composition was a voluminous composition, which may also
be a gel, ajelly and a paste.
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The P furthermore noted that § 135 referring to savoury compositions should have
been deleted and noted that the stock solution was not the taste modulating
composition, that the composition must be dilute and that the concentrations must at
least apply to the cations.

The O explained that § 135 referred to savoury compositions and pointed to claims
11-12 of the patent, noted that the stock solutions of example 2 of the patent ( § 34)
already comprised water and stressed that claimed concentrations not were directed to
the salt concentrations per se but referred to taste modulator components which could
comprise other components.

The OPs were interrupted for deliberation of the OD (11:36-11:52).

The C shared the ODs interpretation that the composition according to claim 1 must be
dilute, that concentrations of taste modulators at least must apply to cations and that
therefore concentrations were limiting because they defined at least the amount of
cations in the whole composition. The C furthermore noted that the anions of the 3rd
taste modifying component were not defined.

The O requested a 20 min break to decide how to proceed.
The OPs were interrupted (11:55-12:15).

The C upon reopening of the OPs apologized that ID check of the P and the
accompanying persons was forgotten at the beginning of the OPs and needed to be
performed for the P, since the O was known to the OD.

The P confirmed as a lawyer the identity of Mr. Timmer. The O confirmed the identity of
Mr Chaoul and Ms Stephen.

The O maintained their novelty objections but did not submit further arguments.
The OPs were interrupted for deliberation of the OD (12:18-12:25).

The C announced the OD considered that the subject-matter of the MR was novel
(Article 54 EPC).

The OPs were interrupted for a lunch break (12:35-13:19).

3. INVENTIVE STEP

The O referred to their arguments in writing and maintained their inventive step
arguments submitted in writing. The O further elaborated on D1 and D4 as closest prior
art. The O also referred to their calculations in writing and explained that mix 6 of
example 1of D1 and the bouillon of use example 1 of D1 differed from claim in the K*
concentration (higher K* in first case and lower K* in the latter case). The O stressed
that D7, which was late filed and prima facie not relevant, did not show any effect
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associated with this difference and considered that the problem to be solved was merely

the provision of an alternative umami flavour imparting composition and the amount K*
was arbitrary and obvious.

The O considered D4 to be an alternative closest prior art document and referred to
page 18, embodiment 5, to page 1, lines 20 and page 2, lines 20-23, as well as the
calculations of the amount of K* filed with the notice of opposition (pages 25-26).

The O explained that the beverage of D4 differed in the presence of the umami agent,
considered the problem to be solved as the provision of an umami tasting composition
having satisfying mouth feel and body and that the solution was obvious in view of D1 or
D3 which already suggested compositions comprising umami agent with Mg/Ca/K-salts.

The O further pointed to the broadness of the claims, pointed to claims 4, and 6 of the
patent and stressed that the problem was not credibly solved over the entire scope
claimed.

The O furthermore explained that D4 would not teach the skilled person away,
explained that a salty taste was not the same as an umami taste and pointed to page 3,
lines 22-25 which aimed at preventing salt precipitation in beverages.

The P pointed out that D7 should be admitted into the proceedings because it was filed
as soon as possible in reply to the summons and within the time of Rule 116 EPC.

The P referred to the effects of varying K* concentrations (figure E2) indicating
improved mouth feel intensity and the umami intensity at K* concentrations between
5-15 mM.

The P pointed to GL G VII, 5.1 and explained that D4 was not closest prior art because
it did not contain umami and was directed to improving taste of sweet beverages.

The P explained even if the skilled person would start from D4 as closest prior art, that
document would in fact teach away from the solution because it disclosed in the
abstract to avoid salty taste.

The P further stressed that D4 did not disclose the umami agent and further provided
their calculations showing that concentration of K* in embodiment 5 of D4 was 18 mM
(i.e. above the 5-15 mMj).

The P also explained that claim 1 differed from D1 in the amounts of K* for which D7
showed improved umami taste intensity and mouth feel intensity and considered the
solution not obvious. The P also pointed to page 47-48 table 1-2 and page 49, example
4, table 3 of the patent.

The OPs were interrupted for deliberation of the OD (14:49-15:09).
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The C announced that the OD considered that the subject-matter of the MR involved an
inventive step (Article 56 EPC) and that the request of the O not to admit D7 was
denied.

4. ADAPTATION OF THE DESCRIPTION

The C asked the P to adapt the description.

The P requested a break of at least 30 min.

The OPs were interrupted (15:15-16:53).

The O (Mr. Strych) informed the OD that his colleagues left the OPs.

The C pointed to § 324 and § 328 which needed adaption and requested the P to file
the documents in pdf format and to sign them.

The P filed a new adapted description replacing the previous one (cf. Annex 1-2).

The O confirmed that they received adapted description and requested a 10 minute
break.

The OPs were interrupted (17:20-17:33).
The O pointed to § 49-50, § 256 and § 231.

The P requested the OD to delete § 256 in its entirety, to add a "minus” in the formula of
maleate in § 231 and to delete the last two sentences in both § 49 and § 50.

The C agreed that these changes will be performed by the OD.
The O confirmed that they had no further objections.

The C announced that the adapted description met the requirements of Article 84 and
was in accordance with the claims of MR from 2.4.2025.

The C inquired if there were any technical issues during OPs.

Both parties confirmed that there were no technical issues during the oral proceedings.

5. DECISION

The C announced that the request of the O not to admit D7 was denied and that
account being taken of the amendments made by the patent proprietor during the
opposition proceedings and based on the current Main request, the patent and the
invention to which it relates are found to meet the requirements of the EPC (Article
101(3)(a) EPC).
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The C indicated that the minutes and the decision would be sent out as soon as
possible and that this decision may be appealed.

The C thanked all the participants and closed the OPs.
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After deliberation of the opposition division,
« the chairman announced the following decision :
"Account being taken of the amendments made by the patent proprietor during the opposition

proceedings, the patent and the invention to which it relates are found to meet the requirements of the
European Patent Convention. The currently valid documents are those according to the main request.

see minutes

Regarding the reasons for the decision, the chairman referred to:

Article 101{3){a}EPC: Account being taken of the amendments made by the patent proprietor during the
opposition proceedings, the patent and the invention to which it relates are found to meet the requirements of
the European Patent Convention.Patent is maintained as amended.

see minutes

The partyparties wasivere informed that the minutes of the cral proceedings and a written reasoned decision
{including an indication of the possibility of appeal) will be notified to himAhem as scon as possible.

The chairman closed the oral proceedings on  02.08.2025 at 17:50 hours.
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Documents for the maintenance of the patent as amended

Main Request

In the text for the Contracting States:
ALATBEBGCHCYCZDEDKEEESFIFRGB GRHRHUIEIS ITLILT LU LV MC MK MT NL NO PL PT
RO RS SE SI SK SM TR

Description, Paragraphs

2-7, 9-12, 14-46, filed during Cral proceedings on 02-06-2025
49-54, 65, 66,

68-133, 138-201,

224-233, 238-255,

260, 264, 267-277,

291-296, 306-316,

318-322, 324-327,

329-404

Claims, Numbers
1-9 filed in electronic form on 02-04-2025

Drawings, Sheets
59-70 of the patent specification

With the following amendments to the above-mentioned documents proposed by the division

Description, 49, 50, 231
Paragraphs

Delete Previous: 256
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[0001] -
BACKGROUND

[0002] Natural sugars, such as sucrose, fructose and glucose, are utilized in the food
and beverage industries to provide a pleasant taste to foods and beverages. In addition,
natural sugars are commonly used in pharmaceuticals, nutraceuticals, and oral
hygienic/cosmetic products to similarly impart a pleasant taste. Sucrose, in particular,
imparts a taste that is highly preferred by many consumers. Although sucrose provides
superior sweetness characteristics, it is caloric. High-potency ("HP") sweeteners have
beenintroduced to address consumer demand for products having a pleasant taste,
while at the same time meet increasing demand for healthier, reduced calorie products.
Moreover, the demand for healthier, reduced calorie products is being driven by public
policy and regulatory mandates,

[0003] However, HP sweeteners differ significantly from natural caloric sugars in ways
that frustrate consumers and limit market penetration of products containing many HP
sweeteners. On a taste basis, HP sweeteners exhibit temporal profiles, maximal
responses, flavor profiles, mouthfeels, and adaptation behaviors that differ from sugar.
Commonly, HP sweeteners exhibit delayed sweetness onsets, lingering sweet
aftertastes, bitter off tastes, astringent tastes, cooling and/or licorice-like tastes. HP
sweeteners may be synthetic chemicals, natural substances, physically or chemically
modified natural substances, and/or reaction products obtained from synthetic and/or
natural substances. The desire for natural HP sweeteners with favorable taste
characteristics remains high.

[0004] One class of HP sweeteners are the steviol glycosides. However, utilization has
been limited to date by certain undesirable taste properties, including licorice and bitter
off tastes, astringency and lingering sweet aftertaste. These undesirable taste
properties tend to become more prominent with increased concentration. For example,
these undesirable taste attributes are particularly prominent in carbonated beverages,
where full replacement of sugar may involve concentrations of steviol glycosides that
exceed 500 mg/L.

[0005] Importantly, although there exist certain taste modulators that have addressed
some or many of the undesirable taste properties of HP sweeteners, the use of taste
modulators has added significant cost to the use of HP sweeteners. For example,
although a blend consisting of a steviol glycoside, rebaudioside A, with meso-erythritol
can ameliorate the undesirable taste properties of rebaudioside A, it also results ina
costincrease of about 2- to 4-fold for the good-tasting blends compared to
rebaudioside A alone. The cost increase is even more signhificant when compared to the
costs associated with sweeteners such as aspartame- or aspartame/acesulfame-



sweetened products. W02010/038911 describes compositions comprising Stevia
sweetening components.

[0006] Despite advances in compositions and methods for sweetening foods,
beverages, and other products, there is a scarcity of HP sweeteners that have both the
taste properties of sucrose, fructose and glucose and suitably low cost for widespread
use. These needs and other needs are satisfied by the present disclosure.

SUMMARY

[0007] In accordance with a first aspect of the present invention, there is provided a
composition according to claim 1, the composition comprising an umami agent and a
taste modulator composition. The taste modulator component improves key properties
associated with many umami agents, including bitter off-taste and mouthfeel
characteristics. In further aspects, the disclosed taste modulator composition can
further comprise an additional CaSR modulator. inacecordance with-asecondaspectof

[0008] -

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] Many aspects of the present disclosure can be better understood with reference
to the following drawings. The components in the drawings are not necessarily to scale,
emphasis instead being placed upon clearly illustrating the principles of the present
disclosure. Moreover, in the drawings, like reference numerals designate corresponding
parts throughout the several views,

« FIG. 1 shows chemical structures for representative stevia-derived compounds
as indicated {(Rebaudioside A, Rebaudioside B, and Rebaudioside C).

+ FIG. 2 shows chemical structures for representative stevia-derived compounds
as indicated (Rebaudioside D, Rebaudioside E, and Rebaudioside F).

+ FIG. 3 shows chemical structures for representative stevia-derived compounds
as indicated {Rebaudioside M and Rebaudioside N).

+ FIG. 4 shows chemical structures for representative stevia-derived compounds
as indicated (Steviol, Steviolmonoside, Steviolbioside, and Stevioside).

+ FIG. 5 shows chemical structures for representative stevia-derived compounds
as indicated (Rubusoside and Dulcoside A).

+ FIG. 6 shows representative data for the effect of a disclosed taste modulator
composition on an umami taste using MSG as the umami agent.



+ FIG. 7 shows representative data for the effect of a disclosed taste modulator
composition on an umami taste using MSG+IMP as the umami agents.

+ FIG. 8 shows representative data for the effect of a disclosed taste modulator
composition on an umami taste using MSG as the umami agent.

+ FIG. 9 shows representative data for the effect of a disclosed taste modulator
composition on an umami taste using a savory food seasoning as the umami
agent.

+ FIG. 10 shows representative data for the effect of a disclosed taste modulator
composition on an umami taste using a savory food seasoning as the umami
agent.

« FIG. 11 shows representative data for the effect of a disclosed taste modulator
composition on sensory qualities with a hydrolyzed vegetable protein
preparation.

+ FIG. 12 shows representative data for the effect of a disclosed taste modulator
composition on sensory qualities, e.g., bitterness, with a stevia sweetener
preparation.

[0010] Additional advantages of the disclosure will be set forth in part in the description
which follows, and in part will be obvious from the description, or can be learned by
practice of the disclosure. The advantages of the disclosure will be realized and attained
by means of the elements and combinations particularly pointed out in the appended
claims, Itis to be understood that both the foregoing general description and the
following detailed description are exemplary and explanatory only and are not
restrictive of the disclosure, as claimed.

DETAILED DESCRIPTION

[0011] Many modifications and other aspects disclosed herein will come to mind to one
skilled in the art to which the disclosed compositions and methods pertain having the
benefit of the teachings presented in the foregoing descriptions and the associated
drawings. Therefore, it is to be understood that the disclosure is not to be limited to the
specific aspects disclosed and that modifications and other aspects are intended to be
included within the scope of the appended claims. The skilled artisan will recognize
many variants and adaptations of the aspects described herein. These variants and
adaptations are intended to be included in the teachings of this disclosure and to be
encompassed by the claims herein.

[0012] Although specific terms are employed herein, they are used in a generic and
descriptive sense only and not for purposes of limitation.

[0013] -



[0014] Any recited method can be carried out in the order of events recited or in any
other order that is logically possible. That is, unless otherwise expressly stated, itisin
no way intended that any method or aspect set forth herein be construed as requiring
that its steps be performed in a specific order. Accordingly, where a method claim does
not specifically state in the claims or descriptions that the steps are to be limited to a
specific order, it is no way intended that an order be inferred, in any respect. This holds
for any possible non-express basis for interpretation, including matters of logic with
respect to arrangement of steps or operational flow, plain meaning derived from
grammatical organization or punctuation, or the number or type of aspects described in
the specification.

[0015] The publications discussed herein are provided solely for their disclosure prior to
the filing date of the present application. Nothing herein is to be construed as an
admission that the present disclosure is not entitled to antedate such publication by
virtue of prior disclosure. Further, the dates of publication provided herein can be
different from the actual publication dates, which can require independent
confirmation.

[0016] While aspects of the present disclosure can be described and claimed in a
particular statutory class, such as the system statutory class, this is for convenience
only and one of skill in the art will understand that each aspect of the present disclosure
can be described and claimed in any statutory class.

[0017] It is also to be understood that the terminology used herein is for the purpose of
describing particular aspects only and is not intended to be limiting. Unless defined
otherwise, all technical and scientific terms used herein have the same meaning as
commonly understood by one of ordinary skill in the art to which the disclosed
compositions and methods belong. It will be further understood that terms, such as
those defined in commonly used dictionaries, should be interpreted as having a
meaning that is consistent with their meaning in the context of the specification and
relevant art and should not be interpreted in an idealized or overly formal sense unless
expressly defined herein.

[0018] Prior to describing the various aspects of the present disclosure, the following
definitions are provided and should be used unless otherwise indicated. Additional
terms may be defined elsewhere in the present disclosure.

Definitions

[0019] As used herein, "comprising” is to be interpreted as specifying the presence of
the stated features, integers, steps, or components as referred to, but does not
preclude the presence or addition of one or more features, integers, steps, or
components, or groups thereof. Additionally, the term "comprising” is intended to
include examples and aspects encompassed by the terms "consisting essentially of"



and "consisting of." Similarly, the term "consisting essentially of” is intended to include
examples encompassed by the term "consisting of.”

[0020] As used in the specification and the appended claims, the singular forms "a,”
"an" and "the" include plural referents unless the context clearly dictates otherwise.
Thus, for example, reference to "HP sweetener,” "a sweetening agent,” "a cation," or"a
taste modulator," including, but not limited to, two or more such HP sweeteners,
sweetening agents, cations, or taste modulators, including combinations of sweetening

agents, cations, and taste modulators, and the like.

[0021] It should be noted that ratios, concentrations, amounts, and other numerical
data can be expressed herein in a range format. It will be further understood that the
endpoints of each of the ranges are significant both in relation to the other endpoint,
and independently of the other endpoint. Itis also understood that there are a number
of values disclosed herein, and that each value is also herein disclosed as "about" that
particular value in addition to the value itself. For example, if the value "10" is disclosed,
then "about 10" is also disclosed. Ranges can be expressed herein as from "about" one
particular value, and/or to "about" another particular value. Similarly, when values are
expressed as approximations, by use of the antecedent "about," it will be understood
that the particular value forms a further aspect. For example, if the value "about 10" is
disclosed, then "10" is also disclosed.

[0022] When a range is expressed, a further aspect includes from the one particular
value and/or to the other particular value. For example, where the stated range includes
one or both of the limits, ranges excluding either or both of those included limits are
also included in the disclosure, e.g. the phrase "x to y" includes the range from 'x' to 'y’
as well as the range greater than 'xX’ and less than'y’. The range can also be expressed as
an upper limit, e.g. ‘about x, y, z, or less’ and should be interpreted to include the
specific ranges of 'about X, ‘about ¥, and ‘about z' as well as the ranges of ‘less than x|
less thany’, and 'less than z' Likewise, the phrase 'about x, vy, z, or greater’ should be
interpreted to include the specific ranges of ‘about x', 'abouty’, and ‘about z' as well as
the ranges of 'greater than x|, greater than y', and 'greater than z' In addition, the phrase
"about “x'to'y"

, where 'x’ and 'y' are numerical values, includes "about ~ x' to about 'y

[0023] It is to be understood that such a range format is used for convenience and
brevity, and thus, should be interpreted in a flexible manner to include not only the
numerical values explicitly recited as the limits of the range, but also to include all the
individual numerical values or sub-ranges encompassed within that range as if each
numerical value and sub-range is explicitly recited. To illustrate, a numerical range of
"about 0.1% to 5%" should be interpreted to include not only the explicitly recited
values of about 0.1% to about 5%, but also include individual values (e.g., about 1%,
about 2%, about 3%, and about 4%) and the sub-ranges (e.g., about 0.5% to about



1.1%; about 5% to about 2.4%; about 0.5% to about 3.2%, and about 0.5% to about
4.4%, and other possible sub-ranges) within the indicated range.

[0024] As used herein, the terms "about,” "approximate,” "at or about,” and
"substantially" mean that the amount or value in question can be the exact value or a
value that provides equivalent results or effects as recited in the claims or taught
herein. That is, it is understood that amounts, sizes, formulations, parameters, and
other quantities and characteristics are not and need not be exact, but may be
approximate and/or larger or smaller, as desired, reflecting tolerances, conversion
factors, rounding off, measurement error and the like, and other factors known to those
of skillin the art such that equivalent results or effects are obtained. In some
circumstances, the value that provides equivalent results or effects cannot be
reasonably determined. In such cases, it is generally understood, as used herein, that
"about" and "at or about" mean the nominal value indicated £10% variation unless
otherwise indicated or inferred. In general, an amount, size, formulation, parameter or
other quantity or characteristic is "about,” "approximate,” or "at or about" whether or not
expressly stated to be such. It is understood that where "about," "approximate,” or "at or
about" is used before a quantitative value, the parameter also includes the specific
quantitative value itself, unless specifically stated otherwise.

[0025] As used herein, "stevia sweetener,” "stevia-derived sweetener," and "Stevia
rebaudiana-derived sweetener” can be used interchangeably. It is understood that a
stevia sweetener can refer to an extract, concentrate, juice, or other preparation
obtained from leaves and/or other plant structures {(e.g., fruits, seeds, stems or fleshy
plant parts) of a plantin the genus Stevia, in some cases from the Stevia rebaudiana
plant; or a mixture of one or more purified or partially purified component or compound
from a plant in the genus Stevia, in some cases from the Stevia rebaudiana plant, such
as steviol glycosides, stevioside, rebaudioside A, rebaudioside B, rebaudioside C,
rebaudioside F, rebaudioside F, dulcoside A, steviolbioside, rubusoside, as well as other
steviol glycosides found in a plant in the genus Stevia, in some cases from the Stevia
rebaudiana plant, and mixtures thereof; glucosylated steviol glucosides; and

combinations, mixtures, and kits comprising.

[0026] As used herein, the term "steviol glycoside(s)" refers to glycosides of steviol,
including, but not limited to, naturally occurring steviol glycosides, e.g. Rebaudioside A,
Rebaudioside B, Rebaudioside C, Rebaudioside D, Rebaudioside E, Rebaudioside F,
Rebaudioside G, Rebaudioside H, Rebaudioside |, Rebaudioside J, Rebaudioside K,
Rebaudioside L, Rebaudioside M (also referred to as Rebaudioside X), Rebaudioside N,
Rebaudioside O, Stevioside, Steviolbioside, Dulcoside A, Rubusoside, etc., or synthetic
steviol glycosides, e.g. enzymatically glucosylated steviol glycosides and combinations
thereof.



[0027] As used herein, "monk fruit sweetener," "monk fruit-derived sweetener," "luo han
guo sweetener,” luo han guo-derived sweetener,” and "Siraitia grosvenorii -derived
sweetener” can be used interchangeably. It is understood that a monk fruit sweetener
can refer to an extract, concentrate, juice, or other preparation obtained from leaves
and/or other plant structures (e.g., fruits, seeds, stems or fleshy plant parts) of a plantin
the genus Siraitia, in some cases from the Siraitia grosvenorii plant; or a mixture of one
or more purified or partially purified component or compound from a plantin the
genus Siraitia, in some cases from the Siraitia grosvenorii plant, such as mogroside [,
mogroside ll, mogroside lll, mogroside IV (esgoside), neomogroside, 11-oxo-mogroside
V, mogroside VI, mogroside V, and siamenoside |, as well as other mogrosides and
triterpene glycosides found in a plant in the genus Siraitia, in some cases from

the Siraitia grosvenorii plant, and mixtures thereof; glucosylated mogrosides; and
combinations, mixtures, and kits comprising any of the foregoing.

[0028] As used herein, the terms "high potency sweetener," "high-potency sweetener,"
and "HP sweetener," terms that can be used interchangeably, refers to a sweetening
agent that can synthetic or natural in origin, with a sweetness potency greater than
sSuCrose, e.g., a sweetness potency that can be about 2-fold-15,000-fold greater than
sucrose. HP sweeteners are essentially non-caloric and used widely in manufacturing
of diet and reduced calorie food. In general, HP sweeteners do not affect the blood
glucose level and provide little or no nutritive value. Non-limiting examples of synthetic
HP sweeteners include sucralose, potassium acesulfame, aspartame, alitame,
saccharin, neohesperidin dihydrochalcone and synthetic analogues, cyclamate,
neotame, dulcin, suosan, N-[N-[3-(3-hydroxy-4-methoxyphenylpropyl]-L-a-aspartyl]-L-
phenylalanine 1-methyl ester, N-[N-[3-(3-hydroxy-4-methoxyphenyl)-3-methylbutyl]-L-
a-aspartyl]-L-phenylalanine 1-methyl ester, N-[N-[3-(3-methoxy-4-
hydroxyphenyl)propyl]-L-a-aspartyl]-L-phenylalanine 1-methyl ester, salts thereof, and
the like. Additional examples of synthetic HP sweeteners are described herein below.
Non-limiting examples of natural HP sweeteners include Stevioside, Rebaudioside A,
Rebaudioside B, Rebaudioside C, Rebaudioside D, Rebaudioside E, Rebaudioside F,
Rebaudioside M, Steviolbioside, Dulcoside A, Rubusoside, mogrosides, brazzein,
nechesperidin dihydrochalcone (NHDC), glycyrrhizic acid and its salts, thaumatin,
perillartine, hernandulcin, mukur oziosides, baiyunoside, phlomisoside-|, dimethyl-
hexahydrofluorene-dicarboxylic acid, abrusosides, periandrin, carnosiflosides,
cyclocarioside, pterocaryosides, polypodoside A, brazzein, hernandulcin, phillodulcin,
glycyphyllin, phlorizin, trilobatin, dihydroflavonol, dihydroguercetin-3-acetate,
neoastilibin, trans-cinnamaldehyde, monatin and its salts, selligueain A, hematoxylin,
monellin, osladin, pterocaryoside A, pterocaryoside B, mabinlin, pentadin, miraculin,
curculin, neoculin, chlorogenic acid, cynarin, siamenoside and others. Additional
examples of natural HP sweeteners are described herein below. It should be noted that



HP sweeteners can be derived from the modification of natural HP sweeteners, for
example, by fermentation, enzymatic treatment, or derivatization.

[0029] A "flavor” herein refers to the perception of taste and/or smell in a subject, which
include sweet, sour, salty, bitter, umami, and others. The subject may be a human or an
animal.

[0030] A "flavoring agent” herein refers to a compound or a biologically acceptable salt
thereof that induces a flavor or taste in an animal or a human.

[0031] A "flavor modifier" herein refers to a compound or biologically acceptable salt
thereof that modulates, including enhancing or potentiating, and inducing, the tastes
and/or smell of a natural or synthetic flavoring agent in an animal or a human.

[0032] A "flavor enhancer” herein refers to a compound or biologically acceptable salt
thereof that enhances and/or multiplies the tastes or smell of a natural or synthetic
flavoring agent, or a comestible composition comprising the flavor enhancer.

[0033] As used herein, "flavors with modifying properties" or "FMP"” can be used
interchangeably, and refer to those generally recognized as safe (GRAS) ingredients that
enhance, subdue or otherwise effect other flavors without themselves being
sweeteners or flavorings. The Flavor and Extracts Manufacturing Association (FEMA) has
developed a protocol published in the November 2013 issue of Food Technology.

[0034] As used herein, the term "FEMA GRAS" means that an ingredient has been
desighated as generally recognized as safe by an independent Flavor Expert Panel for
use in flavors, e.g., see Expert Panel, Toxicology, Decision Tree, Consumption Ratio, and
Chart 486 - FEMA GRAS Lists Numbers Included, FDA GRAS, Bulk Flavor Labeling
Statement.

[0035] As used herein, "taste" refers to a sensation caused by activation of target taste
receptor cells in the taste buds of a subject. Taste can be selected from the group
consisting of sweet, sour, salt, bitter, and umami. A taste can be elicited in a subject by
a "tastant," which can be a synthetic tastant, a tastant prepared from a natural source
(i.e., a natural tastant), or combinations thereof.

[0036] As used herein, the terms "modulates” or "modifies” refers an increase or
decrease in the amount, quality or effect of a particular activity of a receptor and/or an
increase or decrease in the expression, activity or function of a receptor. "Modulators,"
as used herein, refer to any inhibitory or activating compounds identified usingin silico,
in vitro and/or in vivo assays for, e.g., agonists, antagonists and their homologs,
including fragments, variants and mimetics.

[0037] "Inducers," "activators” or "agonists," as used herein, refer to modulating
compounds that increase, induce, stimulate, open, activate, facilitate, enhance
activation, sensitize or upregulate a receptor or pathway of interest.



[0038] The terms "polypeptide,” "peptide,” "amino acid sequence" and "protein,” used
interchangeably herein, refer to a molecule formed from the linking of at least two
amino acids. The link between one amino acid residue and the nextis an amide bond
and is sometimes referred to as a peptide bond. The terms can apply to amino acid
polymers in which one or more amino acid residue is an artificial chemical mimetic of a
corresponding naturally occurring amino acid, as well as to naturally occurring amino
acid polymers and non-naturally occurring amino acid polymers.

[0039] The term "amino acid," as used herein, refers to naturally occurring and synthetic
amino acids, as well as amino acid analogs and amino acid mimetics that function in a
manner similar to the naturally occurring amino acids. Naturally occurring amino acids
are those encoded by the genetic code, as well as those amino acids that are later
modified, e.g., hydroxyproline, gamma-carboxyglutamate and O-phosphoserine. Amino
acid analogs and derivatives can refer to compounds that have the same basic
chemical structure as a naturally occurring amino acid, i.e., a carbon thatis bound to a
hydrogen, a carboxyl group, an amino group and an R group, e.g., homoserine,
norleucine, methionine sulfoxide and methionine sulfone. Such analogs can have
modified R groups (e.g., norleucine) or modified peptide backbones, but retain the
same basic chemical structure as a naturally occurring amino acid. Amino acid
mimetics means chemical compounds that have a structure that is different from the
general chemical structure of an amino acid, but that functions in a manner similarto a
naturally occurring amino acid.

[0040] As used herein, the term "effective amount” refers to an amount that is sufficient
to achieve the desired modification of a physical property of the composition or
material. For example, an "effective amount" of a disclosed sweetener composition or a
sweetening agent refers to an amount that is sufficient to achieve the desired
improvement in the property modulated by the formulation component, e.g. achieving
the desired level of sweethess, sweetness appearance time, sweethess linger,
sweetness desensitization, body/mouthfeel, sourness, saltiness, bitterness, or
astringency. The specific level in terms of wt% in a composition required as an effective
amount will depend upon a variety of factors including the amount and type of
sweetener, amount and type of taste modulator, amount and type of salts and/or
cations, and end use of the product made using the composition.

[0041] As used herein, the terms "optional" or "optionally” means that the subsequently
described event or circumstance can or cannot occur, and that the description includes
instances where said event or circumstance occurs and instances where it does not.

[0042] Unless otherwise specified, temperatures referred to herein are based on
atmospheric pressure (i.e. one atmosphere).

Taste Modulator Compositions



[0043] In various aspects, the present disclosure, relates to taste modulator
compositions comprising one or more taste modulator components. The taste
modulator component improves key properties associated with edible liquids and
foodstuffs, including overall taste response; mitigation of various flavor profile issues;
improves desensitization/adaptation profile issues; and improves body/mouthfeel
characteristics.

[0044] A composition comprising a disclosed taste modulator composition and an
umami agent has one or more of the following characteristics modified as indicated
when compared to the same composition without the disclosed taste modulator
composition: decreased bitterness and/or mouthfeel enhancement. Thatisra

[0045] One or more of these characteristics in a composition comprising a disclosed

taste modulator composition with an umami agent may be improved, when determined
in a sensory panel study as described herein, is improved by about 1%, about 2%, about
3%, about 4%, about 5%, about 6%, about 7%, about 8%, about 8%, about 10%, about
11%, about 12%, about 13%, about 14%, about 15%, ahout 16%, about 17%, about
18%, about 19%, about 20%, about 21%, about 22%, ahout 23%, about 24%, about
25%, about 26%, about 27%, about 28%, about 28%, about 30%, about 31%, about
32%, about 33%, about 34%, about 35%, about 36%, about 37%, about 38%, about
39%, about 40%, about 41%, about 42%, about 43%, about 44%, about 45%, about
46%, about 47%, about 48%, about 49%, about 50%, about 51%, about 52%, about
53%, about 54%, about 55%, about 56%, about 57%, ahout 58%, about 59%, about
60%, about 61%, about 62%, about 63%, about 64%, about 65%, about 66%, about
67%, about 68%, about 69%, about 70%, about 71%, about 72%, about 73%, about
74%, about 75%, about 76%, about 77%, about 78%, ahout 79%, about 80%, about
819%, about 82%, about 83%, about 84%, about 85%, about 86%, about 87%, about
88%, about 8%%, about 90%, about 91%, about 92%, about 93%, about 94%, about
95%, about 96%, about 97%, about 98%, about 99%, about 100%; or any range
encompassed by the foregoing values; or any combination of the foregoing values.

[0046] The taste modulator compositions comprise a first taste modulator component

comprising a first salt having a first cation Mg?'. The taste modulator compositions have
a second taste modulator component comprising a second salt having a second cation
Ca?, and optionatty-a third taste modulator component comprising a third salt having a

third cation setectedfromNa—andK' andeptonstyatfoorihrtaste-medotater







[0049] In a further aspect, the third anion is independently selected from gluconate
{CsH11 05 -1), citrate (C6 H5 Q7 -3 ), hydrogen citrate (C6 H6 Q7 -2 ), dihydrogen citrate
(C6 H7 O7 -1), malate {(C4 H6 O5 -2 ), hydrogen malate (C4 H7 O5 -1), maleate (C4 H2
04 -2), hydrogen maleate (C4 H3 04 -1 ), fumarate (C4 H2 04 -2 ), hydrogen fumarate
(C4H3 04 -1), succinate (C4 H4 04 -2}, hydrogen succinate (C4 H5 04 -1 ), glutarate
(C5H6 04 -2), hydrogen glutarate (C5 H7 O4 -1), adipate C6 H8 O4 -2 ), hydrogen
adipate C6 H9 04 -1 ), lactate (C3 H5 O3 -1), tartrate (C4 H4 O6 -2), bitartrate (C4 H5
06 -1), phosphate (PO4 -3 ), monohydrogen phosphate (HPO4 -2), dihydrogen
phosphate (H2 PO4 - ), fluoride (F-), chloride (Cl-), sulfate (S04 -2 ), bisulfate (HS04 -1
), nitrate (NO3 - ), carbonate (CO3 -2), bicarbonate (HCO3 - ), glycerate (C3H5 04 -1,
glycolate (C2 H3 O3 -1), or combinations thereof; and the fourth anion is independently
selected from gluconate (C6 H11 O7 1), citrate (C6 H5 O7 -3 ), hydrogen citrate (C6 HE
07 -2), dihydrogen citrate (C6 H7 O7 -1 ), malate (C4 H6 O5 -2), hydrogen malate (C4
H7 05 -1), maleate (C4 H2 04 -2}, hydrogen maleate (C4H3 04 1), fumarate (C4 H2
04 -2), hydrogen fumarate (C4 H3 O4 -1), succinate (C4 H4 04 -2), hydrogen
succinate (C4 H5 04 -1), glutarate (C5 H6 04 -2), hydrogen glutarate (C5 H7 04 -1,
adipate C6 H8 04 -2), hydrogen adipate C6 HS 04 -1), lactate (C3 H5 O3 -1), tartrate
(C4H4 O6 -2), bitartrate (C4 H5 06 -1), phosphate (PO4 -3 ), monohydrogen
phosphate (HPO4 -2 ), dihydrogen phosphate (H2 PO4 -), fluoride (F- ), chloride {(Cl- ),
sulfate (S04 -2), bisulfate (HSO4 -1 ), nitrate (NO3 - ), carbonate {(CO3 -2 ), bicarbonate
(HCO3 -), glycerate (C3 H5 O4 -1), glycolate (C2 H3 O3 -1), or combinations thereof. In
some instances, the first cation, the second cation;- and the third cation; and-thefourth
catiorrare not the same. In other instances, some or all of the first cation, the second
cation_and; the third cation; and-the-fourth-cation-can be the same;provided-thatthe

[0050] In a further aspect, the third anion is independently selected from gluconate (C6
H11 O7 -1), citrate (C6 H5 O7 -3 ), hydrogen citrate (C6 H6 O7 -2 ), dihydrogen citrate
(C6 H7 O7 -1), malate {(C4 H6 O5 -2 ), hydrogen malate (C4 H7 O5 -1), maleate (C4 H2
04 -2), hydrogen maleate (C4 H3 04 1), fumarate (C4 H2 04 -2 ), hydrogen fumarate
(C4 H3 O4 1), succinate (C4 H4 O4 -2), hydrogen succinate (C4 H5 04 -1 ), glutarate
(C5H6 04 -2), hydrogen glutarate (C5 H7 04 -1), adipate C6 H8 O4 -2 ), hydrogen
adipate C6 H9 O4 -1), lactate (C3 H5 O3 -1), tartrate (C4 H4 O6 -2 ), bitartrate (C4 H5
06 -1), phosphate (PO4 -3 ), monohydrogen phosphate (HPO4 -2 ), dihydrogen
phosphate (H2 PO4 - ), fluoride (F-), chloride (Cl-), sulfate (S04 -2}, bisulfate (H504 -1
), nitrate (NO3 -), carbonate (C0O3 -2), bicarbonate (HCO3 -), glycerate (C3H5 04 -1),
glycolate (C2 H3 O3 -1), or combinations thereof. In some instances, the first cation,
the second cation; and the third cation;antthefourthrcationarenotithesame, In other



instances, some or all of the first cation, the second cation and the third cation-and
the-tourtheation can be the samerovided-thatthefirstanionthe-second-antonth

[0051] The first taste modulator component may be present at a concentration of from
about 0.1 mM to about 5 mM; and the second taste modulator componentis present at
a concentration of from about 0.1 mM to about 5 mM.

[0052] The first taste modulator component may be present at a concentration of from
about 1 mM to about 10 mM; and the second taste modulator component may be
present at a concentration of from about 1 mM to about 10 mM.,

[0053] The first taste modulator component may be present at a concentration of from
about 1 mM to about 5 mM; and the second taste modulator component may be
present at a concentration of from about 1 mM to about 10 mM.

[0054] The first taste modulator component may be present at a concentration of from
about 1 mM to about 5 mM; and the second taste modulator component may be
present at a concentration of from about 1 mM to about5 mM.







[0065] In a further aspect, the concentration of the first modulator component may be
about 0.2 mM to about 10 mM, about 0.3 mM to about 10 mM, about 0.4 mM to about
10 mM, about 0.5 mM to about 10 mM, about 0.6 mM to about 10 mM, about 0.7 mM to
about 10 mM, about 0.8 mM to about 10 mM, about 0.9 mM to about 10 mM, about 1.0
mM to about 10 mM, about 0.1 mM to about 9 mM, about 0.2 mM to about 9 mM, about
0.3 mMto about 9 mM, about 0.4 mM to about 2 mM, about 0.5 mM to about 9 mM,
about 0.6 mM to about 9 mM, about 0.7 mM to about 9 mM, about 0.8 mM to about 9
mM, about 0.9 mM to about 9 mM, about 1.0 mM to about ¢ mM, about 0.1 mM to about
8 mM, about 0.2 mM to about 8 mM, about 0.3 mM to about 8 mM, about 0.4 mM to
about 8 mM, about 0.5 mM to about 8 mM, about 0.6 mM to about 8 mM, about 0.7 mM
to about 8 mM, about 0.8 mM to about 8 mM, about 0.9 mM to about 8 mM, about 1.0
mM to about 8 mM, about 0.1 mM to about 7 mM, about 0.2 mM to about 7 mM, about
0.3 mMto about7 mM, about 0.4 mM to about 7 mM, about 0.5 mM to about 7 mM,
about 0.6 mM to about 7 mM, about 0.7 mM to about 7 mM, about 0.8 mM to about 7
mM, about 0.9 mM to about 7 mM, about 1.0 mM to about 7 mM, about 0.1 mM to about
6 mM, about 0.2 mM to about 6 mM, about 0.3 mM to about 6 mM, about 0.4 mM to
about 6 mM, about 0.5 mM to about 6 mM, about 0.6 mM to about 6 mM, about 0.7 mM
to about & mM, about 0.8 mM to about 6 mM, about 0.2 mM to about 6 mM, about 1.0
mM to about 6 mM, about 0.1 mM to about 5 mM, about 0.2 mM to about 5 mM, about
0.3 mMto about 5 mM, about 0.4 mM to about 5 mM, about 0.5 mM to about 5 mM,
about 0.6 mM to about & mM, about 0.7 mM to about 5 mM, about 0.8 mM to about b
mM, about 0.9 mM to about 5 mM, about 1.0 mM to about 5 mM, about 0.1 mM to about
4 mM, about 0.2 mM to about4 mM, about 0.3 mM to about 4 mM, about 0.4 mM to
about 4 mM, about 0.5 mM to about 4 mM, about 0.6 mM to about 4 mM, about 0.7 mM
to about4 mM, about 0.8 mM to about 4 mM, about 0.9 mM to about 4 mM, about 1.0
mM to about 4 mM, about 0.1 mM to about 3 mM, about 0.2 mM to about 3 mM, about
0.3 mMto about 3 mM, about 0.4 mM to about 3 mM, about 0.5 mM to about 3 mM,
about 0.6 mM to about 3 mM, about 0.7 mM to about 3 mM, about 0.8 mM to about 3
mM, about 0.9 mM to about 3 mM, about 1.0 mM to about 3 mM; or a concentration or



set of concentrations within the foregoing concentration ranges; or a sub-range of any of
the foregoing concentration ranges.

[0066] In a further aspect, the concentration of the second modulator component can
be from about 0.2 mM to about 10 mM, about 0.3 mM to about 10 mM, about 0.4 mM to
about 10 mM, about 0.5 mM to about 10 mM, about 0.6 mM to about 10 mM, about 0.7
mM to about 10 mM, about 0.8 mM to about 10 mM, about 0.¢ mM to about 10 mM,
about 1.0 mM to about 10 mM, about 0.1 mM to about 9 mM, about 0.2 mM to about 9
mM, about 0.3 mM to about 9 mM, about 0.4 mM to about @ mM, about 0.5 mM to about
9mM, about 0.6 mM to about 8 mM, about 0.7 mM to about 9 mM, about 0.8 mM to
about 9 mM, about 0.9 mM to about 9 mM, about 1.0 mM to about 9 mM, about 0.1 mM
to about8 mM, about 0.2 mM to about 8 mM, about 0.3 mM to about 8 mM, about 0.4
mM to about 8 mM, about 0.5 mM to about 8 mM, about 0.6 mM to about 8 mM, about
0.7 mMto about 8 mM, about 0.8 mM to about 8 mM, about 0.9 mM to about 8 mM,
about 1.0 mM to about 8 mM, about 0.1 mM to about 7 mM, about 0.2 mM to about 7
mM, about 0.3 mM to about 7 mM, about 0.4 mM to about 7 mM, about 0.5 mM to about
7 mM, about 0.6 mM to about 7 mM, about 0.7 mM to about 7 mM, about 0.8 mM to
about7 mM, about 0.9 mM to about 7 mM, about 1.0 mM to about 7 mM, about 0.1 mM
to about 6 mM, about 0.2 mM to about 6 mM, about 0.3 mM to about 6 mM, about 0.4
mM to about 6 mM, about 0.5 mM to about 6 mM, about 0.6 mM to about 6 mM, about
0.7 mMto about 6 mM, about 0.8 mM to about 6 mM, about 0.2 mM to about 6 mM,
about 1.0 mM to about 6 mM, about 0.1 mM to about 5 mM, about 0.2 mM to about 5
mM, about 0.3 mM to about & mM, about 0.4 mM to about 5 mM, about 0.5 mM to about
5 mM, about 0.6 mM to about 5 mM, about 0.7 mM to about 5 mM, about 0.8 mM to
about 5 mM, about 0.9 mM to about 5 mM, about 1.0 mM to about 5 mM, about 0.1 mM
to about4 mM, about 0.2 mM to about 4 mM, about 0.3 mM to about 4 mM, about 0.4
mM to about 4 mM, about 0.5 mM to about4 mM, about 0.6 mM to about 4 mM, about
0.7 mMto about4 mM, about 0.8 mM to about 4 mM, about 0.9 mM to about4 mM,
about 1.0 mM to about 4 mM, about 0.1 mM to about 3 mM, about 0.2 mM to about 3
mM, about 0.3 mM to about 3 mM, about 0.4 mM to about 3 mM, about 0.5 mM to about
3 mM, about 0.6 mM to about 3 mM, about 0.7 mM to about 3 mM, about 0.8 mM to
about 3 mM, about 0.9 mM to about 3 mM, about 1.0 mM to about 3 mM; ora
concentration or set of concentrations within the foregoing concentration ranges; or a
sub-range of any of the foregoing concentration ranges.




[0068] The disclosed taste modulator compositions can be used at a suitable pH, e.g. a
pH of from about pH 2 to about pH 9. In some instances, it may be desirable, e.g., to
optimize a Taste Quality Metric such as sweetness linger, and/or body/mouthfeel, to use
a lower pH, such as a pH of from about pH 2 to about pH 5, about pH 2 to about pH 4.5,
about pH 2.0 to about pH 4.0, about pH 2.0 to about pH 3.9, about pH 2.0 to about pH



3.8, about pH 2.0 to about pH 3.7, about pH 2.0 to about pH 3.6, about pH 2.0 to about
pH 3.5, about pH 2.0 to about pH 3.4, about pH 2.0 to about pH 3.3, about pH 2.0 to
about pH 3.2, about pH 2.0 to about pH 3.1, about pH 2.0 to about pH 3.0, about pH 2.1
to about pH 4.0, about pH 2.1 to about pH 3.9, about pH 2.1 to about pH 3.8, about pH
2.1to about pH 3.7, about pH 2.1 to about pH 3.6, about pH 2.1 to about pH 3.5, about
pH 2.1 to about pH 3.4, about pH 2.1 to about pH 3.3, about pH 2.1 to about pH 3.2,
about pH 2.1 to about pH 3.1, about pH 2.1 to about pH 3.0, about pH 2.2 to about pH
4.0, about pH 2.2 to about pH 3.9, about pH 2.2 to about pH 3.8, about pH 2.2 to about
pH 3.7, about pH 2.2 to about pH 3.6, about pH 2.2 to about pH 3.5, about pH 2.2 to
about pH 3.4, about pH 2.2 to about pH 3.3, about pH 2.2 to about pH 3.2, about pH 2.2
to about pH 3.1, about pH 2.2 to about pH 3.0, about pH 2.3 to about pH 4.0, about pH
2.3 to about pH 3.9, about pH 2.3 to about pH 3.8, about pH 2.3 to about pH 3.7, about
pH 2.3 to about pH 3.6, about pH 2.3 to about pH 3.5, about pH 2.3 to about pH 3.4,
about pH 2.3 to about pH 3.3, about pH 2.3 to about pH 3.2, about pH 2.3 to about pH
3.1, about pH 2.3 to about pH 3.0, about pH 2.4 to about pH 4.0, about pH 2.4 to about
pH 3.9, about pH 2.4 to about pH 3.8, about pH 2.4 to about pH 3.7, about pH 2.4 to
about pH 3.6, about pH 2.4 to about pH 3.5, about pH 2.4 to about pH 3.4, about pH 2.4
to about pH 3.3, about pH 2.4 to about pH 3.2, about pH 2.4 to about pH 3.1, about pH
2.4to about pH 3.0, about pH 2.5 to about pH 4.0, about pH 2.5 to about pH 3.9, about
pH 2.5 to about pH 3.8, about pH 2.5 to about pH 3.7, about pH 2.5 to about pH 3.6,
about pH 2.5 to about pH 3.5, about pH 2.5 to about pH 3.4, about pH 2.5 to about pH
3.3, about pH 2.5 to about pH 3.2, about pH 2.5 to about pH 3.1, about pH 2.5 to about
pH 3.0; or any pH value or sub-range within the foregoing ranges.

Calcium Sensing Receptor (CaSR)

[0069] It has been reported that CaSR can be activated by both Ca2+ salts and Mg2+
salts as well as a large number of other agonists (e.g., see Spurney, R.F., et al. Kidney
Int. 1999 May;55(5):1750-8 ; and Breitwieser, G.E., et al. Cell Calcium. 2004
Mar;35(3):209-16 ). The CaSR belongs to class C of the seven-transmembrane receptors
(G protein-coupled receptor; GPCR). The cloning of the gene for the calcium receptor
was reported in 1993 ( Nature, 1993 Dec. 9; 366(6455):575-80 ). The calcium receptor is
known to cause various cellular responses through elevation of the intracellular
calcium levels, etc., when activated with calcium, etc. The sequence of the human
calcium receptor gene is registered with GenBank (Accession No. NM_000388), and is
well conserved among many animal species. The "calcium receptor activity" is when
binding of a substrate to the calcium receptor activates the guanine nucleotide binding
protein and, as a result, transmits one or more sighals. Without wishing to be bound by
a particular theory, it is possible that the disclosed taste modulator compositions act in
part via activation of the calcium sensing receptor (CaSR).



[0070] Further, without wishing to be bound by a particular theory, it is possible that the
disclosed taste modulator compositions, acting on the CaSR, may be involved in
kokumi taste. In a 2012 paper { Maruyama et al., PLoS ONE, 2012, 7(4): e34489 ) the
activity of the CaSR in taste bud cells was found to be associated with a taste which
they refer to as "kokumi taste” In the field of food chemistry and biochemistry,
substances having specific tastes have been used for many years. In particular,
substances having the five basic tastes, namely, sweet, salty, sour, bitter, and umami (a
delicious taste) have been widely used as seasonings. Substances which enhance
these basic tastes have also been widely used. One taste that does not fall within these
five basic tastes is "kokumi". Kokumi means a taste thatis not one of the five basic
tastes. Kokumi is a taste that not only enhances the five basic tastes but also enhances
the marginal tastes of the basic tastes, such as thickness, growth {mouthfulness),
continuity, and harmony. Several methods for imparting kokumi have been reported so
far. Substances that have been reported to impart kokumi include glutathione {e.g.,
Japanese Patent No. 1464928 ), heated products of gelatin and tropomyosin {e.g.,
Japanese Patent Laid-open Publication (KOKAI) No. 10-276709 ), sulfone group-
containing compounds {(e.g., Japanese Patent Laid-open Publication (KOKAI) No. 8-
289760), a peptide containing the Asn-His sequence (e.g., W02004/096836 ), and so
forth.

[0071] Accordingly, without wishing to be bound by a particular theory, improvement in
the Taste Quality metric by the disclosed taste modulator compositions herein is via
kokumi taste mediated at least in part via the CaSR.

[0072] In various aspects, a suitable additional CaSR modulator, e.g., a CaSR agonist,
positive allosteric modulator, or combinations thereof, can be used in the various
disclosed compositions. For example, a suitable additional CaSR modulator can be
used to replace one or more of the taste modulator component, e.g., a first salt, a
second salt, and the like. Alternatively, a suitable additional CaSR modulator can be an
optional additional component in a disclosed taste modulator composition and by
addition thereof decrease the amount of the taste modulator component, e.g., a first
salt, a second salt, and the like, used compared to a composition that does not
comprise a suitable additional CaSR modulator. Although it is understood that a taste
modulator component, taste modulator component, e.g., a first salt, a second salt, and
the like, may act at or bind to the CaSR, in the present context, “the suitable additional
CaSR modulator" is understood to be a salt, compound, or molecular entity other than
a first salt, second salt, third salt, or fourth salt as described herein above. That is, a
suitable additional CaSR modulator can be any khnown CaSR agonist, CaSR positive
allosteric modulator, or combination thereof - as known to the skilled artisan - thatis a
disclosed first salt, second salt, third salt, or fourth salt.



[0073] Exemplary, but non-limiting suitable additional CaSR modulators include
creatine, spermine, spermidine, putrescine, L-glutathione, neomycin, poly-L-arginine,
cinacalcet, calindol, an aluminum salt, an iron salt, a gadolinium salt, a zinc salt, a
strontium salt, or combinations thereof. Further exemplary, but non-limiting suitable
CaSR modulator includes a peptide that is acts at the CaSR such as a di-, tri-, and tetra-
peptide such as Glu-Asp, Glu-Glu, Asp-Glu, Thr-Glu, Asp-Glu-Ser, Glu-Gly-Ser, Asp-
Asp-Asp-Asp, and others as known to the skilled artisan. The peptide can be a suitable
di-peptide upto an octapeptide, such as Lys-Gly-Asp-Glu-Glu-Ser-Leu-Ala. In some
aspects, the peptide can be y-glutamyl peptide that is a di-peptide to an octapeptide,
i.e., a peptide of 2-8 amino acids having a y-glutamyl residue, including, but not limited
to y-Glu-Ala, y-Glu-Val, y-Glu-Cys, y-Glu-Abu-Gly (Abu = alphabutyric acid), y-Glu-Val-
Gly, y-Glu-Ser, y-Glu-Thr, y-Glu-Glu, and others.

[0074] Further exemplary, but non-limiting suitable additional CaSR modulator includes
a polyamine such as an organic compound having two or more primary amino groups,
e.g., putrescine, cadaverine, spermidine, spermine, or combinations thereof. The
polyamine can be a branched or cyclic polyamine. In some instances, it may be
preferable to use a cyclic polyamine.

[0075] Further exemplary, but non-limiting suitable additional CaSR modulator includes
an aminoglycoside antibiotics such as amikacin, gentamicin, kanamycin, heomycin,
netilmicin, paromomycin, streptomycin, tobramycin, apramycin, or combinations
thereof.

[0076] Further exemplary, but non-limiting suitable additional CaSR modulator includes
an allosterically active L-amino acid such as an aromatic or small aliphatic L-amino
acid, such as Phe, Tyr, Trp, Gly, Ala, Val, Leu, lle, or combinations thereof.

[0077] The CaSR caninclude isolated or recombinant calcium-sensing receptors or
cells expressing a calcium-sensing receptor, e.g., a CaSR having an amino acid
sequence corresponding to a described CaSR, e.g., GenBank Accession No.
NM_000388. In certain aspects, the calcium-sensing receptor for use in the disclosed
methods can have the amino acid sequence corresponding to a described CaSR, e.g.,
GenBank Accession No. NM_000388, or a fragment or variant thereof. In certain
aspects, the calcium-sensing receptor can have at least 85%, at least 90%, at least
91%, at least 92%, at least 93%, at least 84%, at least 95%, at least 96%, at least 97%,
at least 98% or at least 99% identity to the amino acid sequence corresponding to a
described CaSR, e.g., GenBank Accession No, NM_000388, or a fragment or variant
thereof. In some aspects, the calcium-sensing receptor for use in the disclosed method
can have the nucleotide sequence corresponding to a described CaSR, e.g., GenBank
Accession No. NM_000388,, or a fragment or variant thereof. In certain aspects, the
calcium-sensing receptor for use in the presently disclosed subject matter can include
a receptor comprising a nucleotide sequence having at least 85%, at least 90%, at least



91%, at least 92%, at least 93%, at least 24%, at least 95%, at least 96%, at least 97%,
at least 98% or at least 99% identity to a nucleic acid sequence correspondingto a
described CaSR, e.g., GenBank Accession No. NM_000388,, or a fragment or variant
thereof.

Sweetening Agents

[0078] The sweetening agent used in the disclosed sweetener compositions can be a
single sweetening agent or mixture of sweetening agents. It is understood that a natural
sweetener, a synthetic sweetener, a semi-synthetic sweetener, and combinations
thereof, are all within the scope of the disclosed sweetener compositions. Natural
sweeteners can include, but are not limited to, natural HP sweeteners, natural polyol
sweeteners, natural protein sweeteners, and/or natural carbohydrate sweeteners.

[0079] Certain naturally-occurring terpene glycosides are both potently sweet and non-
calorific. For these reasons, terpene glycosides are very attractive foruse asa
sweetening agent in the food, beverage and dietary supplement industries. Accordingly,
in various aspects, the disclosed sweetening agent can comprise a naturally occurring
terpene glycoside derived from or present in a plant.

[0080] In a further aspects the sweetening agent can be a natural HP sweetener such as
a Stevia rebaudiana-derived sweetener (i.e., a stevia sweetener), a Siraitia grosvenorii-
derived sweetener, a protein sweetener, or combinations thereof.

[0081] Steviais a genus of about 240 species of herbs and shrubs in the sunflower
family (Asteraceae), native to subtropical and tropical regions from western North
America to South America. The plant has been successfully grown under a wide range
of conditions from its native subtropics to the cold northern latitudes. Steviol glycosides
have zero calories and can be used wherever sugar is used. They are ideal for diabetic
and low calorie diets. In addition, the sweet steviol glycosides possess functional and
sensory properties superior to those of many high potency sweeteners.

[0082] The species Stevia rebaudiana, commonly known as sweetleaf, sweet leaf,
sugarleaf, or simply stevia, is a perennial shrub of the Asteraceae (Compositae) family
native to certain regions of South America widely grown for its sweet leaves. Stevia
rebaudiana is best known for its sweetness, although the genus includes other
members (e.g., S. eupatoria, S . ovata, S plummerae, S. salicifolia, and S . serrata ),
which may also produce sweet tasting glycosides. The leaves have been traditionally
used for hundreds of years in Paraguay and Brazil to sweeten local beverages, foods and
medicines. Stevia -based sweeteners can be obtained by extracting one or more sweet
compounds from the leaves. Many of these compounds are steviol glycosides. These
can be purified from the leaves in various ways, including as extracts. As sweeteners
and sugar substitutes, many steviol glycoside extracts have a slower sweethess onset
and longer duration than that of sugar. Some of the extracts may have a bitter or



licorice-like aftertaste, particularly at high concentrations, hence the usefulness of the
presently disclosed taste modulators. Examples of steviol glycosides are described in
WO 2013/096420 (see, e.g., listing in FIG. 1); in Ohta et al., "Characterization of Novel
Steviol Glycosides from Leaves of Stevia rebaudiana Morita,” J. Appl. Glycosi., 57, 199-
209 (2010) (See, e.g., Table 5 at p. 204); and in G. J. Gerwig et al., "Stevia Glycosides:
Chemical and Enzymatic Modifications of Their Carbohydrate Moieties to Improve the
Sweet-Tasting Quality", Chapter 1 in Advances in Carbohydrate Chemistry and
Biochemistry, 2016, 73, pp. 1-72.

[0083] Stevia rebaudiana Bertoni, as one example, is a perennial shrub of the
Asteraceae (Compositae) family native to certain regions of South America. Its leaves
have been traditionally used for hundreds of years in Paraguay and Brazil to sweeten
local teas and medicines. The plant is commercially cultivated in Japan, Singapore,
Taiwan, Malaysia, South Korea, China, Israel, India, Brazil, Australia and Paraguay. Other
varieties such as Stevia rebaudiana. Morita and the like, also are known.

[0084] The Stevia rebaudiana plant contain a mixture of different diterpene glycosides
that can accumulate in leaves in an amount ranging up to about 10 to 20% of the total
dry weight. These diterpene glycosides are about 150 to 450 times more potent than
sugar. Structurally, the diterpene glycosides are characterized by a single aglycone,
steviol, and differ by the presence of varying carbohydrate residues at positions C13
and C19 (for example, see also PCT Patent Publication WO 20013/096420 ). Typically,
on a dry weight basis, the four major steviol glycosides found in the leaves of Stevia are
Dulcoside A (0.3%), Rebaudioside C (0.6-1.0%), Rebaudioside A (3.8%) and Stevioside
(9.1%). Other glycosides identified in Stevia extract include one or more of
Rebaudioside B, D, E,F, G, H, |, J,K, L, M, N, O, Steviolbioside and Rubusoside. The
leaves of other cultivars of Stevia are able to accumulate up to 10-20% (on dry weight
basis) steviol glycosides. The major glycosides found in Stevia leaves are Rebaudioside
A (2-10%), stevioside (2-10%), and Rebaudioside C (1-2%). Other glycosides such as
Rebaudioside B, D, E, and F, Steviolbioside and Rubusoside are found at much lower
levels (approx. 0-0.2%). As used herein, the term "REB" is used as a shorthand for
rebaudioside. For example, REBN refers to Rebaudioside N.

[0085] Steviol glycosides include steviol glycoside compositions comprising at least 95
wt% of steviol glycosides comprising at least 50 wt% of Rebaudioside A and the balance
comprising a mixture of compounds comprising a steviol backbone conjugated to any
number or combination of the principal sugar moieties, such as glucose, rhamnose,
xylose, fructose, arabinose, galactose and deoxyglucose, in any of the orientations
occurring in the leaves of Stevia rebaudiana Bertoni in accordance with the JECFA 2017
definition (i.e., as defined in the Residue Monograph prepared by the meeting of the
Joint FAO/WHO Expert Committee on Food Additives (JECFA), 84th meeting 2017,
"Steviol Glycosides from Stevia rebaudiana Bertoni”).



[0086] Steviol glycosides differ from each other not only by molecular structure, but
also by their taste properties. The physical and sensory properties are well studied for a
number of the steviol glycosides. Steviol glycoside extracts can be on the order of 10x or
even 500x times the sweetness potency of sugar. Because stevia glycoside extracts
tend to have a reducing effect on blood glucose levels as compared to sucrose,
glucose, and fructose, sweetener compositions based on one or more steviol
glycosides are attractive to people on carbohydrate-controlled diets. For example, the
sweetness potency of Stevioside is around 110-270 times higher than sucrose,
Rebaudioside A between 150 and 320 times, and Rebaudioside C between 40-60 times
more potent than sucrose. Dulcoside A is 30 times more potent than sucrose.

The Stevia extract containing Rebaudioside A and Stevioside as major components
showed sweetness potency around 250 times. Rebaudioside A has the least astringent,
the least bitter, and the least persistent aftertaste thus possessing the most favorable
sensory attributes in major steviol glycosides { Tanaka O. (1987) Improvement of taste of
natural sweeteners. Pure Appl. Chem. 69:675-683 ; Phillips K. C. (1989) Stevia: stepsin
developing a new sweeteners. In: Grenby T. H. ed. Developments in sweeteners, vol. 3.
Elsevier Applied Science, London. 1-43 ).

[0087] Previous studies show a certain correlation between number of glycosidic
residues and taste quality of a steviol glycoside. When comparing steviol glycosides,
rebaudioside A (G4, having 4 glucose residues) clearly surpasses stevioside and
rebaudioside B {G3, each having 3 glucose residues) in taste quality. Steviolbioside and
rubusoside (G2, each having 2 glucose residues) have ataste quality thatis proven to be
significantly inferior to that of stevioside (G3). In addition, the taste quality of
rhamnosylated glycosides is inferior compared to that of glucosylated glycosides.
Tanaka, O., "Improvement of Taste of Natural Sweeteners," Pure & Appl. Chem., Vol. 69,
No. 4, pp. 675-683 (1997 ). Steviol glycosides with a greater number of glucose residues,
for example, more than two glucose residues, show a better taste quality. Particularly
mono- and di-glucosyl forms of stevioside (having 4 glucose residues (G4) and 5
glucose residues {G5) respectively) possess significantly better taste quality. Tanaka, O.,
"Improvement of Taste of Natural Sweeteners,” Pure & Appl. Chem., Vol. 69, No. 4, pp.
675-683 (1997).

[0088] The chemical structures of some diterpene glycosides of Stevia rebaudiana are
presented in FIGs. 1, 2 and 3. In a further aspect, a stevia sweetener can comprise one
or more of the stevia sweeteners shown in Table 1 below and in FIGs. 1 and 2.



[0089] Steviol glycosides can be obtained from leaves in a variety of ways, including
extraction techniques using either water or organic solvent extraction. Supercritical
fluid extraction and steam distillation methods have also been described. Methods for
the recovery of diterpenoid sweet glycosides from Stevia rebaudiana using supercritical
CO2, membrane technology, and water or organic solvents, such as methanol and
ethanol, can also be used. Methods for the extraction and purification of sweet
glycosides from the Stevia Rebaudiana plant using water and/or organic solvents are
described in, for example, U.S. Pat. Nos. 4,361,697 ; 4,082,858 ; 4,892,938 ;5,972,120 ;
5,962,678 ; 7,838,044 and 7,862,845 . However, even in a highly purified state, steviol
glycosides still possess undesirable taste attributes such as bitterness, sweet
aftertaste, licorice flavor, etc. It was shown that these flavor notes become more
prominent as the concentration of steviol glycosides increases { Prakash |., DuBois G.
E., Clos ). F., Wilkens K. L., Fosdick L. E. (2008) Development of Rebiana, a natural, HP
sweetener. Food Chem. Toxicol., 46, S75-582 .).

[0090] Rebaudioside B { CAS No: 58543-17-2 ), or REBB, also known as stevioside A4
Kennelly E. J. {2002) Constituents of Stevia Rebaudiana In Stevia: The genus Stevia,
Kinghom A. D. (Ed), Taylor & Francis, London, p. 71), is one of the sweet glycosides
found in Stevia Rebaudiana. Sensory evaluations show that REBB was approximately
300-350 times more potent than sucrose, while for REBA this value was approximately
350-450 { Crammer, B. and Ikan, R. {1986) Sweet glycosides from the Stevia plant.
Chemistry in Britain 22, 915-916, and 918 ). It was believed that REBB forms from partial
hydrolysis of Rebaudioside A during the extraction process { Kobayashi, M., Horikawa,
S., Degrandi, I. H., Ueno, J. and Mitsuhashi, H. (1977) Dulcosides A and B, new
diterpenoid glycosides from Stevia Rebaudiana. Phytochemistry 16, 1405-1408 ).

[0091] However further research shows that REBB occurs naturally in the leaves

of Stevia Rebaudiana and currently it is one of nine steviol glycosides recognized by
FAO/JECFA (United Nations' Food and Agriculture Organization/Joint Expert Committee
on Food Additives) in calculating total steviol glycosides' content in commercial steviol
glycosides preparations { FAO JECFA (2010) Steviol Glycosides, Compendium of Food
Additive Specifications, FAO JECFA Monographs 10, 17-21 ). On the other hand, the
water solubility of REBB is reported to be about 0.1% ( Kinghorn A. D. (2002)
Constituents of Stevia Rebaudiana In Stevia: The genus Stevia, Kinghorn A. D. (Ed),
Taylor & Francis, London, p. 8 ). In many food processes where highly concentrated
ingredients are used, a highly soluble form of REBB can be desirable. Rebaudioside D (
CAS No: 63279-13-0), is one of the sweet glycosides found in Stevia rebaudiana.
Studies have shown that highly purified forms of Rebaudioside D (REBD) possess a very
desirable taste profile, almost lacking the bitterness and lingering licorice aftertaste
typical for other steviol glycosides.



[0092] It is known that some of the undesired taste attributes associated with steviol
glycoside molecules can be substantially reduced by the reaction of intermolecular
transglycosylation of various enzymes, upon which the attachment of new
carbohydrates at positions C13 and C19 of steviol glycosides takes place. The effect of
adding glucose molecules to purified stevioside molecules by transglycosylation was
previously evaluated ( Tanaka, O., "Improvement of Taste of Natural Sweeteners," Pure &
Appl. Chem., Vol. 89, No. 4, pp. 675-683 (1997 )). The resulting glucosylated steviosides
were evaluated for their sweetness and taste quality and it was observed that the
improvement of taste quality was greater when the glucose units were added to the C19
position rather than at the C13 position.

[0093] Various enzymes have been used to conduct such transglycosylation.
Pullulanase, isomaltase ( Lobov, S.V. et al., "Enzymic Production of Sweet Stevioside
Derivatives: Transglucosylation by Glucosidases," Agric. Biol. Chem., Vol. 55, No. 12, pp.
2959-2965 (1991 )), B-galactosidase { Kitahata, S. et al., "Production of Rubusoside
Derivatives by Transgalactosylation of Various B-Galactosidases," Agric. Biol. Chem.,
Vol. 53, No. 11, pp. 2923-2928 (1989 )), and dextrine saccharase { Yamamoto, K. et al,,
Biosci. Biotech. Biochem., Vol. 58, No. 9, pp. 1657-1661 (1994 )) were used as enzymes
with pullulan, maltose, lactose, and partially hydrolyzed starch being donors. The
transglucosylation of steviol glycosides was also achieved by the action of cyclodextrin
glucanotransferases (CGTase). The obtained sweeteners possessed improved
sweetness without bitterness and licorice taste ( U.S. Pat. Nos. 4,219,571, 7,838,044 ,
and 7,807,206 ).

[0094] It has been observed that an increase in the number of glucose units in steviol
glycoside molecules (for example, from stevioside to Rebaudioside A), is associated
with an increase in the sweetness intensity and improvement in the sweetness profile
(taste). It is known that the sweetness quality generally improves with the addition of
glucose units. The number of glucose units in a glucosylated steviol glycoside can be as
described in International Patent Publ. No. W0O2012129451A1, e.g., at leastone
glucose unit, at least one glucose units, or at least one glucose units. In some
instances, the least one glucose unit, at least one glucose units, or at least one glucose
units is at the C-13, C-19, or both the C-13 and C-19 of the glucosylated steviol
glycoside. In other instances, at least one glucose unit occurs at position C-12 of the
glucosylated steviol glycoside.

[0095] The fruit of the Cucurbitaceae family is one source for naturally-occurring
terpene glycosides. An example of such fruit is monk fruit, also known by its Chinese
name luo han guo (Siraitia grosvenorii, formerly known as Momordica grosvenorii ).
Monk fruit is grown in the South East provinces of China, mainly in the Guangxi region.
This fruit has been cultivated and used for hundreds of years as a traditional Chinese



remedy for coughs and congestion of the lungs, and also as a sweetener and flavoring
agentin soups and teas.

[0096] Monk fruit and some other fruits of the Cucurbitaceae family contain terpene
glycosides, such as mogrosides and siamenosides, which are typically present at a
level of around 1% in the fleshy part of the fruit. These terpene glycosides have been
described and characterized in Matsumoto et al., Chem. Pharm. Bull., 38(7), 2030-2032
(1990). The most abundant mogroside in monk fruit is mogroside V, which has been
estimated to have a sweetness of approximately 250 times cane sugar on a weight
basis. The fruit has terpene glycosides, wherein at least one of the terpene glycosides is
mogroside V. The fruit of the Cucurbitaceae family may be monk fruit or other terpene
glycoside-containing fruits. The juice obtained from fruit of the Cucurbitaceae family
also has terpene glycosides, wherein at least one of the terpene glycosides is
mogroside V. The juice may be a fruit juice, a juice concentrate, or a diluted juice. In one
aspect, the sweet juice composition produced from the method retains at least about
20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70% on a dry weight basis, as
determined by HPLC, of mogroside V from the juice; or a range of mogroside Vonadry
weight basis comprising as an lower and upper limit two values selected from the
foregoing values.

[0097] Monk fruit and other terpene glycoside-containing fruits of the Cucurbitaceae
family, although sweet, are generally unsuitable for widespread use as a non-nutritive
sweetener without additional processing. Raw fruit of the Cucurbitaceae family has a
tendency to easily form off-flavors, and pectin in the fruit may cause gelling. The fruit
can be preserved by drying, but this can cause the formation of other undesirable bitter,
astringent and cooked flavors. Existing sweet juice compositions derived from monk
fruit and other terpene glycoside-containing fruits of the Cucurbitaceae family suffer
from the disadvantages of having a brown/yellow color, poor stability and noticeable
undesirable flavors.

[0098] Various methods and techniques are currently known in the art to remove off-
flavor components from the juice of monk fruit and other terpene glycoside-containing
fruits of the Cucurbitaceae family; however, these methods also remove significant
amounts of mogrosides from the juice. For example, see U.S. Pat. No. 5,411,755 ; U.S.
Patent Application Nos. 2009/0196966 and 2009/0311404 . Other methods of
producing a sweet juice with a clean flavor from monk fruit and other terpene glycoside-
containing fruits of the Cucurbitaceae family containing terpene glycosides have been
reported comprising utilizing a cation exchange resin and an anion exchange resin,
either as separate resins or as a mixed bed of cation and anion exchange resins, to
produce a sweet juice composition. For example, see U.S. Patent Application No.
2018/0000140 . This latter method can be used to purify juice obtained from monk fruit;
however, juice from other fruits comprise terpene glycosides, e.g., mogroside Vor a



terpene glycoside-rich fruit or mogroside V-rich fruit. Suitable fruits may be from a plant
of the family Cucurbitaceae, and more specifically, from tribe Jollifieae, subtribe
Thladianthinae, and more even specifically, genus Siraitia. For example, the fruit may be
from a plant selected from Siraitia grosvenorii, Siraitia siamensis, Siraitia silomaradjae,
Siraitia sikkimensis, Siraitia africana, Siraitia borneensis, and Siraitia taiwaniana. It
should be understood that the terpene glycoside content, including the mogroside V
content, after purification by the method disclosed U.S. Patent Application No.
2018/0000140, or any other similar method, may vary depending on numerous factors,
including the composition of the juice, the type of ion exchange resins selected, and
conditions under which the ion exchange resins are used.

[0099] In various aspects, a method of purifying a monk fruit juice, extract,
composition, or mixture can remove, one or more compounds that contribute to grassy
or earthy flavors or odors and bitterness. Such compounds may be selected from, for
example, melanoidins, peptides, terpenoids, phenols {(including, for example,
polyphenols, phenolic oligomers, condensed polyphenols), and terpene glycosides
(other than sweet-tasting terpene glycosides described above, including for example
mogroside V, mogroside IV, 11-oxo-mogroside V, mogroside VI, and siamenoside l).

[0100] In one aspect, the compound is a bitter-tasting melanoidin. In another aspect,
the compound is a bitter-tasting peptide. In yet another aspect, the compound is a
bitter-tasting terpenoid. In yet another aspect, the compound is a bitter-tasting phenol.
In yet another aspect, the compound is a bitter-tasting polyphenol. In one aspect, the
compound is a bitter-tasting phenolic oligomer. In another aspect, the compound is a
bitter-tasting condensed polyphenol. In yet another aspect, the compound is a bitter-
tasting terpene glycoside (other than sweet-tasting terpene glycosides described above,
including for example mogroside V, mogroside IV, 11-oxo-mogroside V, mogroside VI,
and siamenoside |).

[0101] In certain aspects, the methods described herein remove at least 5%, at least
10%, at least 15%, at least 20%, at least 25%, at least 30%, at least 35%, at least 40%,
at least 45%, at least 50%, at least 55%, at least 60%, at least 65%, at least 70%, at
least 75%, at least 80%, at least 85%, at least 90%, at least 5%, at least 99%, or about
100% of one or more of the bitter-tasting compounds described above on a dry weight
basis as determined by HPLC, from the juice (before contact with the resins) to produce
the sweet juice composition.

[0102] A monk fruit juice, extract, composition, or mixture usefulin the any of the
disclosed compositions, mixtures, and formulations may be obtained from
commercially available source or from monk fruit or other terpene glycoside-containing
fruits using any methods known in the art, such as those methods described above, and
others as may be known to the skilled artisan. The juice to be purified according to the
methods described herein contains one or more terpene glycosides. In certain aspects,



at least one of the terpene glycosides is a mogroside, including, but not limited to,
mogroside V.

[0103] Mogrosides generally have varying number of glucose units, from 2 to 6, attached
to carbon 3 and carbon 24 on a triterpene backbone. Mogrosides may include, for
example, mogroside Il, mogroside lll, mogroside IV, mogroside V, mogroside VI, and any
derivatives thereof. Mogroside Il is the simplest mogroside, with one glucose residue
attached to each of carbons 3 and 24. Mogroside Il differs in having an additional
glucose residue chained to carbon 24, while mogroside IV has 2-unit glucose side
chains at both carbon 3 and 24. The progression continues through mogroside VI, which
has 3 glucose residues attached at each of the two carbons at locations 3 and 24 of the
triterpene backbone.

[0104] In other aspects, the one or more terpene glycoside in a monk fruit juice, extract,
composition, or mixture are selected from mogroside V, mogroside IV, 11-oxo-
mogroside V, and mogroside VI. In a preferred aspect, at least one of the terpene
glycosides is mogroside V, which is also known as mogro-3-0-[B-D-glucopyranosyl (1-
6)-B-D-glucopyranoside]-24-O-{[B-D-glucopyranosyl(1-2)]-[?-D-glucopyranosyl{1-6)]-B-
D-gluco-pyranoside}.

[0105] The terpene glycosides present in a monk fruit juice, extract, composition, or
mixture may include, for example, mogrosides and siamenosides. In one aspect, the
terpene glycosides monk fruit juice, extract, composition, or mixture include mogroside
V, mogroside IV, 11-oxo-mogroside V, mogroside V1, and siamenoside I. In another
aspect, the terpene glycosides retained include mogroside V, and one or more of
mogroside IV, 11-oxo-mogroside V, mogroside VI, and siamenoside l. In other aspects, a
monk fruit juice, extract, composition, or mixture may contain other terpene glycosides
such as siamenosides. For example, in certain aspects, in addition to mogroside V, one
of the terpene glycosides is siamenoside I.

[0106] It should be understood that the amount of terpene glycosides present in a monk
fruit juice, extract, composition, or mixture may vary depending on the type of fruit
used, as well as the method and conditions used to obtain juice from the fruit. It should
also be understood that sugars present in the juice to be purified are naturally found in
the fruit. In certain aspects, the sugars naturally found in the fruit are simple sugars,
including for example, monosaccharides and disaccharides. Such sugars naturally
found in the fruit may include, for example, glucose, fructose, and sucrose.

[0107] One of skill in the art would recognize suitable analytical techniques that may be
used to identify and quantify the amount of mogroside V and other terpene glycosides
present in a monk fruit juice, extract, composition, or mixture. For example, in one
aspect, high-performance liquid chromatography (also referred to as high-pressure
liquid chromatography or HPLC) is a chromatographic technique that can be used for



identifying, quantifying, and optionally purifying the individual terpene glycosides in the
mixture.

[0108] Mogroside V content and terpene glycoside content may be expressed as a
percentage on weight basis (% w/w). In one aspect, mogroside V content and terpene
glycoside content are expressed as a percentage on dry weight basis. "Dry weight basis"
refers to the weight of the mogroside V or terpene glycoside content divided by the
weight of dry soluble solids in a given sample. In other aspects, mogroside V content
and terpene glycoside content may be expressed in different units, such as percentage
on wet weight basis or g/L. For example, one of skill in the art may measure mogroside V
content and terpene glycoside content in a diluted juice sample using g/L, since volume
of the juice can more easily be measured in a dilute sample. In contrast, one of skillin
the art may measure mogroside V content and terpene glycoside contentin a
concentrated juice sample by weight. Further, one of skill in the art would be able to
convert one unit to another.

[0109] The disclosed sweetening agent can further comprise one or more polyhydroxy
C3-C12 compound. In a further aspect, the disclosed sweetening agent can further
comprise a compound such as allulose, allose, sucrose, fructose, glucose, propylene
glycol, glycerol, erythritol, arabinitol, maltitol, lactitol, sorbitol, mannitol, xylitol,
tagatose, trehalose, galactose, rhamnose, cyclodextrin (e.g., a-cyclodextrin, B-
cyclodextrin, and y-cyclodextrin), ribulose, threose, arabinose, xylose, lyxose, allose,
altrose, mannose, idose, lactose, maltose, invert sugar, isotrehalose, neotrehalose,
palatinose isomaltulose, erythrose, deoxyribose, gulose, idose, talose, erythrulose,
xylulose, allulose, turanose, cellobiose, glucosamine, mannosamine, fucose, fuculose,
glucuronic acid, gluconic acid, glucono-lactone, abequose, galactosamine, xylo-
oligosaccharides {xylotriose, xylobiose and the like), gentio-oligoscaccharides
(gentiobiose, gentiotriose, gentiotetraose and the like), galacto-oligosaccharides,
sorbose, ketotriose (dihydroxyacetone), aldotriose (glyceraldehyde), nigero-
oligosaccharides, fructooligosaccharides (kestose, nystose and the like),
maltotetraose, inaltotriol, tetrasaccharides, mannan-oligosaccharides, malto-
oligosaccharides {maltotriose, maltotetraose, maltopentaose, maltohexaose,
maltoheptaose and the like), dextrins, lactulose, melibiose, raffmose, rhamnose,
ribose, isomerized, liquid sugars such as high fructose corn/starch syrup ("HFCS/HFSS,"
e.g., HFCS55, HFCS42, or HFCS90), coupling sugars, soybean oligosaccharides,
glucose syrup and combinations thereof. It is understood that D- or L-configurations
can be used when applicable.

[0110] In a further aspect, the disclosed sweetening agent can further comprise at least
one carbohydrate sweetener selected from the group consisting of glucose, fructose,
sucrose and combinations thereof, in an amount effective to provide a concentration



from about 100 ppm to about 140,000 ppm when present in a sweetened composition,
such as, for example, a beverage.

[0111] In a further aspect, the disclosed sweetening agent can further comprise one or
more carbohydrate sweeteners selected from D-allose, D-allulose, L-ribose, D-
tagatose, L-glucose, fucose, L-Arabinose, Turanose and combinations thereof, in an
amount effective to provide a concentration from about 100 ppm to about 140,000 ppm
when present in a sweetened composition, such as, for example, a beverage.

[0112] In a further aspect, the disclosed sweetening agent can be one or more synthetic
sweeteners. As used herein, the phrase "synthetic sweetener” refers to any composition
which is not found naturally in nature. Preferably, a synthetic sweetener has a
sweetness potency greater than sucrose, fructose, and/or glucose, yet has less calories
than sucrose, fructose, and/or glucose. Non-limiting examples of synthetic HP
sweeteners suitable for aspects of this disclosure include sucralose, potassium
acesulfame, acesulfame acid and salts thereof, aspartame, alitame, saccharin and
salts thereof, neochesperidin dihydrochalcone, cyclamate, cyclamic acid and salts
thereof, neotame, advantame, glucosylated steviol glycosides (GSGs) and
combinations thereof. The synthetic sweetener is present in the disclosed sweetener
composition in an amount effective to provide a concentration from about 0.3 ppm to
about 3,500 ppm when present in a sweetened composition, such as, for example, a
beverage.

[0113] In a further aspect, the disclosed sweetening agent can be one or more natural,
HP sweeteners. Suitable natural HP sweeteners include, but are not limited to,
rebaudioside A, rebaudioside B, rebaudioside C, rebaudioside D, rebaudioside E,
rebaudioside F, rebaudioside I, rebaudioside H, rebaudioside J, rebaudioside L,
rebaudioside K, rebaudioside J, rebaudioside M (also known as rebaudioside X),
rebaudioside O, dulcoside A, dulcoside B, rubusoside, stevia, stevioside, mogroside IV,
mogroside V, Luo Han Guo Sweetener (as noted above, this can be used
interchangeably and is the same as Monk Fruit Sweetener or a Siraitia grosvenorii -
derived sweetener), siratose, siamenoside, monatin and its salts {monatin SS, RR, RS,
SR), curculin, glycyrrhizic acid and its salts, thaumatin, monellin, mabinlin, brazzein,
hernandulcin, phyllodulcin, glycyphyllin, phloridzin, trilobatin, baiyunoside, osladin,
polypodoside A, pterocaryoside A, pterocaryoside B, mukur ozioside, phlomisoside |,
periandrin |, abrusoside A, steviolbioside and cyclocarioside I. The natural HP
sweetener is present in the disclosed sweetener composition in an amount effective to
provide a concentration from about 0.1 ppm to about 3,000 ppm when present in a
sweetened composition, such as, for example, a beverage.

[0114] In a further aspect, the disclosed sweetening agent can comprise one or more
chemically (including enzymatically) modified natural HP sweetener. Modified natural
HP sweeteners include glycosylated natural HP sweetener such as glucosyl-,



galactosyl-, fructosyl- derivatives containing 1-50 glycosidic residues. Glycosylated
natural HP sweeteners may be prepared by enzymatic transglycosylation reaction
catalyzed by various enzymes possessing transglycosylating activity. Others include one
or more sugar alcohols obtained from sugarsuch by using hydrogenation techniques. In
some aspects, a glycosylated natural HP sweetener can be a glucosylated steviol
glycoside (which can also be referred to as a "GSG"). An exemplary, but not limiting,
GSG that can be used in the disclosed sweetener compositions are those marketed by
Almendra under the brand name of Steviaromes™ .

[0115] Non-limiting examples of HP sweeteners that can be utilized with the disclosed
taste modulator compositions include rebaudioside A, rebaudioside B, rebaudioside C,
rebaudioside D, rebaudioside E, rebaudioside F, dulcoside A, dulcoside B, rubusoside,
stevia, stevioside, mogroside IV, and mogroside V, Luo Han Guo sweetener,
siamenoside, monatin and its salts (monatin SS, RR, RS, SR), curculin, glycyrrhizic acid
and its salts, thaumatin, monellin, mabinlin, brazzein, hernandulcin, phyllodulcin,
glycyphyllin, phloridzin, trilobatin, baiyunoside, osladin, polypodoside A,
pterocaryoside A, pterocaryoside B, mukur ozioside, phlomisoside 1, periandrin |,
abrusoside A, and cyclocarioside I. HP sweeteners also include modified HP
sweeteners. Modified HP sweeteners include HP sweeteners which have been altered
naturally. For example, a modified HP sweeteners includes, but is not limited to, HP
sweeteners which have been fermented, contacted with enzyme, or derivatized or
substituted on the HP sweeteners.

[0116] In another aspect, the HP sweeteners may be selected from the group consisting
of rebaudioside A, rebaudioside B, rebaudioside C, rebaudioside D, rebaudioside E,
rebaudioside F, dulcoside A, dulcoside B, rubusoside, stevia, stevioside, mogroside IV,
mogroside V, Luo Han Quo sweetener, siamenoside, monatin and its salts (monatin SS,
RR, RS, SR), curculin, glycyrrhizic acid and its salts, thaumatin, monellin, mabinlin,
brazzein, hernandulcin, phyllodulcin, glycyphyllin, phloridzin, trilobatin, baiyunoside,
osladin, polypodoside A, pterocaryoside A, pterocaryoside B, mukur ozioside,
phlomisoside |, periandrin I, abrusoside A, cyclocarioside |, saccharin and its salts,
cyclamic acid and its salts, aspartame, aspartame-acesulfame salt, acesulfame
potassium, sucralose, alitame, neotame, nechesperidin dihydrochalone (NHDC),
advantame and combinations thereof.

[0117] In a further aspect, the disclosed sweetening agent can comprise REBA, REBB,
REBC, REDD, REBE, REBF, REBM, REBN, or combinations thereof, and at least one other
sweetener that in combination function as the sweetening agent (i.e. the substance or
substances that provide sweetness) of a disclosed sweetener composition. The
disclosed sweetener compositions often exhibit synergy when individual sweetener
compounds are combined and have improved flavor and temporal profiles compared to
each sweetener alone. One or more additional sweetening agents can be used in the



disclosed sweetener compositions. In a yet further aspect, disclosed sweetener
compositions comprise REBA and at least one additional sweetener. In a still further
aspect, a sweeteners composition contains REBB and at least one additional
sweetener. In an even further aspect, a sweeteners composition contains REBC and at
least one additional sweetener. In a still further aspect, a sweeteners composition
contains REBD and at least one additional sweetener. In a yet further aspect, a
sweeteners composition contains REBE and at least one additional sweetener. In an
even further aspect, a sweeteners composition contains REBF and at least one
additional sweetener. In a still further aspect, a sweeteners composition contains REBM
and at least one additional sweetener. In a yet further aspect, a sweeteners
composition contains REBN and at least one additional sweetener.

Umami Agents

[0118] Until the close of the twentieth century, taste was typically considered to be one
of the five senses which may be subdivided into four basic tastes: sweet, sour, salty,
and bitter. Even though this is the case, evidence began to accumulate for a fifth basic
taste, savory taste. The first claim for savory taste was by Ikeda K. (). Tokyo Chem. Soc.
(1909) 30, 820-836 ) who isolated glutamic acid from a seaweed source and argued that
its taste was unique. As the monosodium salt, the taste is savory and was given the
Japanese word umami which means delicious. The literature on umami taste has been
reviewed quite comprehensively (see Kawamura, Y. and Kare, M. R. (eds.). 1987.
Umami: A Basic Taste, Marcel Dekker ; and Bellisle F. (1999) Neurosci. Biobehav. Rev.
23,423-438).

[0119] The umami agent used in the disclosed savory compositions can be any umami
tastant, including compositions comprising a single umami agent or mixture of umami
agents, including, but not limited to umami tastants and/or umami taste or savory flavor
enhancers as described herein. In various aspects, the umami agent is an enhancer,
modulator, ligand, activator, agonist or positive allosteric modulator of an umami
receptor. A modulator is an agent that effects an increase or decrease of one or more of
the following: the cell surface expression of a receptor, the binding of a ligand to a
receptor, the intracellular response initiated by an active form of the receptor (eitherin
the presence or absence or an agonist). The modulator can itself be an agonist that
binds to the receptor, activates it and thereby modulates an increase in the cellular
response. Modulators include various types of compounds, including small molecules,
peptides, proteins, nucleic acids, antibodies or fragments thereof. These can be derived
from various sources including synthetic or natural, extracts of natural material, for
example from animal, mammalian, insect, plant, bacterial or fungal cell material or
cultured cells, or conditioned medium of such cells. A ligand is an agent that binds to
the receptor; it may be an agonist, partial agonist, enhancer, antagonist, or inverse
agonist. An agonist is a ligand of a umami receptor that activates the receptor and



increases an intracellular response when it binds to a receptor compared to the
intracellular response in the absence of the agonist. Additionally or alternatively, an
agonist may decrease internalization of a cell surface receptor such that the cell
surface expression of a receptor is increased as compared to the number of cell surface
receptors present on the surface of a cell in the absence of an agonist. A partial agonist
is an agonist that only partially activates the receptor in comparison to other agonists
that maximally activate the receptor. An enhancerincreases the binding of an agonist to
the receptor as compared to the binding of the agonist in the absence of enhancer,
and/or increases the intracellular response induced by an agonist.

[0120] It is understood that a natural umami agent, a synthetic umami agent, a semi-
synthetic umami agent, and combinations thereof, are all within the scope of the
disclosed savory compositions. Umami agents can include glutamate, inosine
monophosphate, guanosine monophosphate, and others as disclosed herein or known
to the skilled artisan, and combinations thereof. Glutamate can be a zwitterionic or
uncharged form of glutamate, or a salt of glutamate comprising glutamate anions in
combination with any type of cations, e.g., sodium or potassium cations. In a particular
example, glutamate can be monosodium glutamate. The umami agent can also be an
extract or mixture, e.4., a plant or animal extract such as a paste or liquid extractthat is
enriched or have naturally high concentrations of glutamate and/or one or more
nucleotides such as inosine monophosphate or guanosine monophosphate. In some
instances, the umami agent can be a fermentation product.

[0121] Further non-limiting examples of umami tastants and/or umami taste or savory
flavor enhancers include, but are not limited to: L-Glu (glutamic acid, glutamate, for
example in the form of its salts such as monosodium glutamate, monopotassium
glutamate, monoammonium glutamate, calcium diglutamate, magnesium
diglutamate); L-Asp (L-aspartate, or a salt thereof); and 5'-ribonuclectides or their salts
including, without limitation, calcium 5'-ribonucleotides, disodium 5'-ribonucleotides,
and dipotassium 5'-ribonucleotides such as inosinic acid, guanylic acid, adenosinic
acid, inosinates, guanylates, and adenylates, including, but not limited to, guanosine 5'-
monophosphate, inosine 5-monophosphate, and 5'-adenylate and their salts such as
disodium guanylate, disodium inosinate, disodium adenylate; dipotassium guanylate,
dipotassium inosinate, dipotassium adenylate, calcium guanylate, calcium inosinate,
and calcium adenylate.

[0122] Further non-limiting examples of umami tastants and/or umami taste or savory
flavor enhancers include, but are not limited to, natural substances that are derived
from animal and vegetable raw materials as well as substances obtained through
chemical synthesis, fermentation, genetic recombination, and the like and to use
commercially available products, including autolyzed or hydrolyzed proteins such as
autolyzed yeast, hydrolyzed yeast, hydrolyzed vegetable proteins; Koji-Aji (a nucleotide-



rich yeast extract, with fermented wheat gluten and maltodextrin also containing
glutamates produced by Ajinomoto Food Ingredients); and natural preparations or
extracts containing one or more of the above, for example including, but not limited to,
extracts, purees or concentrates of vegetables (including mushrooms, shiitake, soy,
tomato, potato, whey, kelp/seaweeds), cereals, meat, fish (e.g. shellfish, masago), a
dairy product such as milk or a cheese, and egg yolks, or derived from the relevant
ingredient in fresh or in fermented, partially or fully hydrolyzed form (e.g. various
hydrolysed proteins).

[0123] Further non-limiting examples of umami tastants and/or umami taste or savory
flavor enhancers include, but are not limited to, those described in * Chemistry of
Gustatory Stimuli”, G.E. DuBois, et al. in The Senses: A Comprehensive Reference,
Volume IV, Olfaction and Taste, David Smith and Stuart Firestein, Eds., Elsevier, London,
United Kingdom, 2008, pp. 27-74 (e.g., see discussion of umami agonists on pp. 56-58)
and " Chemical Modulators of Taste”, J.A. DeSimone, et al., in Handbook of Olfaction
and Gustation, 3rd Edition, R. L. Doty, Ed., John Wiley & Sons, Inc., Hoboken, NJ, 2015,
pp. 665-683 (e.g., see discussion of umami PAMs and ago-enhancers on pp. 672-675).

[0124] Further non-limiting examples of umami tastants and/or umami taste or savory
flavor enhancers include, but are not limited to, those described in U.S. Pat. Appl. Nos.
11/349,071; 11/349,041 ; and 10/913,303 .

[0125] It is understood that umami tastants and/or umami taste or savory flavor
enhancers, e.g., L-Glu, L-Asp, and/or '-ribonucleotides, are inclusive of at least one
salt thereof such as inorganic salts such as alkaline metal salts including sodium salts
and potassium salts; alkaline earth metal salts including magnesium salts and calcium
salts; and ammonium salts and organic salts of basic amino acid salts including
arginine salts, lysine salts, and ornithine salts; amine salts such as monoethanolamine
salts and diethanolamine salts, and pyrimidine salts.

[0126] Regarding the amount of umami tastants and/or umami taste or savory flavor
enhancers used in a beverage, food formulation, food product, and the like, it depends
on the type of umami taste receptor agonist and salts used, but between about 0.01
wit%-5 wt% can be used.

Sweetener Compositions

[0127] In various aspects, the present disclosure, relates to sweetener compositions
comprising a sweetening agent and a taste modulator composition. The taste
modulator composition improves key properties associated with many sweetening
agents, including maximal sweetness response; mitigates flavor profile issues such as
bitter and/or licorice-like off-tastes; improves sweetness onset and lingering sweet
aftertaste properties; improves desensitization/adaptation profile issues; improves
body/mouthfeel characteristics; and decreases hitterness off-taste, when present. As



used herein, the term "off-taste(s)” refers to an amount or degree of taste that is not
characteristically or usually found in a beverage product or a consumable product of
the present disclosure. For example, an off-taste is an undesirable taste of a sweetened
consumable to consumers, such as, a bitter taste, a licorice-like taste, a metallic taste,
an aversive taste, an astringent taste, a delayed sweetness onset, a lingering sweet
aftertaste, and the like, etc. In a further aspect, the disclosed sweetener compositions
comprise a taste modulator component comprising a first salt having a first cation
selected from Na+ , K+, Ca2+, and Mg2+ ; and a sweetening agent. The taste modulator
component of the disclosed sweetener compositions can optionally further comprise a
second cation, a third cation, and a fourth cation.

[0128] As noted herein above, frequently HP sweeteners differ significantly from natural
caloric sugars in ways that frustrate consumers and limit market penetration of
products containing many HP sweeteners. Accepted metrics for commercial viability of
a HP sweetener include: 1) Taste Quality; 2) Safety; 3) Solubility; 4) Stability; and 5)
Cost. With regard to Taste Quality, HP sweeteners exhibit temporal profiles, maximal
responses, flavor profiles, mouthfeels, and often desensitization/adaptation behaviors
that differ from sugar. Specifically, HP sweeteners frequently exhibit one or more of the
following problems or issues:

+« Rm Problem: Insufficient Maximal Sweetnhess Response;
« Flavor Profile Problem: Bitter and Licorice-Like Off-tastes;

+ Temporal Profile Problem: Delay in Sweetness Onset and Lingering Sweet
Aftertaste (Sweetness Linger = SL);

« Desensitization/Adaptation Profile Problem: Sweetness causing a
Desensitization of the Taste System and/or Reduction in Perceived Sweetness on
Iterative Tasting; and

+ Body/Mouthfeel Problem: Absence of Body/Mouthfeel common in Sugar-
Sweetened Formulations.

Attempts have been made in the industry to address the Taste Quality issues associated
with many HP sweeteners. However, although some of the currently available taste
modulators are able to address the Taste Quality issues, these known taste modulators
add unacceptable cost that make their use in common food and beverage products
impractical; provide only limited modulation of Taste Quality problems, thus limiting
their widespread use; are associated with regulatory or potential toxicity issues; or
combinations of all these shortcomings.

[0129] The major application of HP sweeteners has been and will continue to be 0-
calorie and calorie-reduced beverages. Thus, with regard to the cost metric discussed
above, representative cost considerations for a HP sweetener can be assessed at a first



approximation on the basis of cost impact for beverage use. Beverage manufacturers
typically determine ingredient costs on a Cost per Unit Case (CUC) basis, where a Unit
Case is 24 - 8 ounce bottles (ca. 5.7L). For purpose of illustration, in the US at the
present time, the sweetener system CUCs for a sucrose-sweetened beverage is about
$0.60, a high-fructose corn syrup-sweetened beverage is about $0.50, an aspartame-
sweetened beverage is about $0.04 and an aspartame/acesulfame-K sweetened
beverage is about $0.03.

[0130] In contrast, the use of many HP sweeteners cannot be used in typical beverage
or food products because they often require a taste modulator to address the Taste
Quality issues noted above. In particular, currently available taste modulators add
significant cost to the use of many HP sweeteners. For example, a beverage using a
sweetener formulation comprising rebaudioside A is understood in the industry to
require the use of a taste modulator such as meso-erythritol in order to achieve desired
Taste Quality metrics described above. However, at the levels required for beverage use,
a rebaudioside A/meso-erythritol formulation is estimated to cost about $1.20 to about
$1.50 on a CUC basis. Thus, although the use of a natural sweetener, such as
rebaudioside A, in a beverage productis highly desirable in many respects, the use in
such a context is cost prohibitive.

[0131] The amount or relative amounts of the sweetening agent and the taste modulator
in a disclosed sweetener composition are determined, in part, by the application or use
of the disclosed sweetener composition and the product context. That is, the amount of
the sweetening agent and the taste modulator in a disclosed sweetener composition in
a beverage, a food product, a nutraceutical, a pharmaceutical, and the like will be
determined by the requirements for sweetness intensity in a particular product use. In
addition, the amount or relative amounts of the sweetening agent and the taste
modulator in a disclosed sweetener composition is determined, in part, by established
the Dietary Reference Intakes (DRIs) for salts used in the taste modulator, including
various regulatory agencies and health or scientific bodies and organizations. For
example, exemplary DRIs have been published by the Institute of Medicine of the
National Academies of the United States (see: Dietary Reference Requirements: The
Essential Guide to Nutrient Requirements, J. J. Otten, J. Pitzi Hellwig, L. D. Meyers, Eds.,
The National Academies Press, 2006, Washington, D.C .). Thus, the level of the salts
(first salt, optional second salt, optional third salt, and optional fourth salt) need to be
present in an effective amount to modulate the sweetening agent taste properties, i.e.,
appropriate mitigation of factors such as maximal sweetness response, bitter and/or
licorice-like off-tastes, sweetness linger, desensitization and adaptation, and
body/mouthfeel parameters, while at the same time, not presenting concerns with
regard to DRIs. Representative DRIs, as published by the Institute of Medicine of the
National Academies of the United States, are given in Table 2 below.



* Assumes the nutrient is in the form of anion.

Nutrient* |DRI(mg/day)

Male Female

Sodium Age 9-50 1500 Age 9-50 | 1500
Age50-70 |1300 Age 50-70 | 1300

Age >70 1200 Age >70 1200
Potassium |Age 9->70 4700 Age 9-13 | 4500
Age 14->70 | 4700

Magnesium | Age 9-13 240 Age 9-13 | 240
Age14-18 |410 Age 14-18 | 360

Age 19-30 |400 Age 19-30 | 310

Age 31->70 |420 Age 31->70 | 320

Calcium Age 9-18 1300 Age 9-18 | 1300
Age19-70 |1000 Age 19-50 |1000

Age >70 1200 Age51-70 | 1200

Age >70 1200

Chloride Age 9-50 2300 Age 9-50 | 2300
Age 50-70 | 2000 Age 50-70 | 2000

Age >70 1800 Age >70 1800

[0132] In various aspects, the sweetening agent is present in the disclosed sweetener
compositions in an amount effective to provide a concentration when presentin a
beverage, food, nutraceutical, pharmaceutical, or cosmetic from about 1 mg/L to about



1000 mg/L; and wherein a total cation present in an amount effective to provide a
concentration when present in a beverage, food, nutraceutical, pharmaceutical, or
cosmetic less than or equal to 20% of the DRI provided by the Institute of Medicine of
the National Academies of the United States; and wherein the total cation represents a
sum of the first cation, and when present, the second cation, the third cation, and the
fourth cation.

Savory Compositions

[0133] The taste modulator composition improves key properties associated with many
umami agents; mitigates flavor profile issues such as bitter off-tastes; and improves
body/mouthfeel characteristics. As used herein, the term “off-taste(s)" refers to an
amount or degree of taste that is not characteristically or usually found in a beverage
product or a consumable product of the present disclosure.

[0134]

[0136] ir




Flavoring Compositions, Flavor Modifier Compositions and Flavorings with
Modifying Properties

[0138] The disclosed taste modulator compositions can be used as flavor or taste
modifiers, such as a flavoring or flavoring agents and flavor or taste enhancers, more
particularly, sweet taste modifiers, sweet flavoring agents, sweet flavor enhancers, for
foods, beverages, and other comestible or orally administered medicinal or
nutraceutical products or compositions. In some aspects, the disclosed taste
modulator compositions can be used without a flavor, flavor modifier, flavor agent,
flavor enhancer, or flavoring with modifying properties for comestible products. In other
aspects, the disclosed taste modulator compositions are used with one or more a
flavor, flavor modifier, flavor agent, flavor enhancer, or flavoring with modifying
properties for comestible products. In a further aspect, the disclosed taste modulator
compositions can be used in a flavoring with modifying properties composition
comprising a disclosed modulator composition and one or more flavor, flavor modifier,
flavor agent, flavor enhancer, or flavoring.

[0139] The suitable amount of the disclosed taste modulator compositions to use with
one or more flavor, flavor modifier, flavor agent, flavor enhancer, or flavoring with
modifying properties can be assessed and further optimized using a suitable sensory
testing methodology, e.g., the sensory testing methodology described herein below for
sensory assessment of sweetness. Moreover, such a sensory test methodology can be
useful in identifying suitable disclosed taste modulator compositions (and
concentrations of same) to be used in combination with flavor, flavor modifier, flavor
agent, flavor enhancer, or flavoring with modifying properties. The sensory test
methodology described herein below can be well quantified and controlled by tasting
the candidate compounds in aqueous solutions, as compared to control agueous
solution, or alternatively by tasting the disclosed taste modulator compositions of the
disclosure in actual food compositions.

[0140] In various aspects, the disclosed taste modulator compositions, either alone or
in combination with one or more flavor, flavor modifier, flavor agent, flavor enhancer, or
flavoring with modifying properties have application in foods, beverages and other
comestible compositions wherein sweet compounds are conventionally utilized. These
compositions include compositions for human and animal consumption. This includes
food or drinks (liquids) for consumption by agricultural animals, pets and zoo animals.
Those of ordinary skill in the art of preparing and selling comestible compositions (e.g.,
edible foods or beverages, or precursors or flavor modifiers thereof) are well aware of a
large variety of classes, subclasses and species of the comestible compositions, and
utilize well-known and recognized terms of art to refer to those comestible
compositions while endeavoring to prepare and sell various of those comestible
compositions. Such a list of terms of art is enumerated below, and it is specifically



contemplated hereby that the disclosed taste modulator compositions could be used
to modify or enhance the sweet flavors of the following list comestible compositions,
either singly or in all reasonable combinations or mixtures thereof: one or more
confectioneries, chocolate confectionery, tablets, boxed assortments, standard boxed
assortments, twist wrapped miniatures, seasonal chocolate, chocolate with toys, other
chocolate confectionery, mints, standard mints, power mints, boiled sweets, pastilles,
gums, jellies and chews, toffees, caramels and nougat, medicated confectionery,
lollipops, licorice, other sugar confectionery, gum, chewing gum, gum with one or more
sweeteners, sugar-free gum, functional gum, bubble gum, bread, packaged/industrial
bread, unpackaged/artisanal bread, pastries, cakes, packaged/industrial cakes,
unpackaged/artisanal cakes, cookies, chocolate coated biscuits, sandwich biscuits,
filled biscuits, savory biscuits and crackers, bread substitutes, breakfast cereals,
cereals, family breakfast cereals, flakes, muesli, children's breakfast cereals, hot
cereals, ice cream, impulse ice cream, single portion dairy ice cream, single portion
water ice cream, multi-pack dairy ice cream, multi-pack water ice cream, take-home
ice cream, take-home dairy ice cream, ice cream desserts, bulk ice cream, take-home
water ice cream, fr ozen yogurt, artisanal ice cream, dairy products, milk,
fresh/pasteurized milk, full fat fresh/pasteurized milk, semi skimmed fresh/pasteurized
milk, full fat milk, semi skimmed milk, fat-free milk, goat milk, condensed/evaporated
milk, plain condensed/evaporated milk, flavored, functional and other condensed milk,
flavored milk drinks, dairy only flavored milk drinks, flavored milk drinks with fruit juice,
soy milk, sour milk drinks, fermented dairy drinks, coffee whiteners, powder milk,
flavored powder milk drinks, cream, cheese, processed cheese, spreadable processed
cheese, non-spreadable processed cheese, unprocessed cheese, spreadable
unprocessed cheese, hard cheese, packaged hard cheese, unpackaged hard cheese,
yogurt, plain/natural yogurt, flavored yogurt, fruited yogurt, probiotic yogurt, drinking
yogurt, regular drinking yogurt, probiotic drinking yogurt, chilled and shelf-stable
desserts, dairy- based desserts, soy-based desserts, chilled snacks, sweet and savory
snacks, fruit snacks, chips/crisps, extruded snacks, tortilla/corn chips, popcorn,
pretzels, nuts, other sweet and savory snacks, snack bars, granola bars, breakfast bars,
energy bars, fruit bars, other shack bars, meal replacement products, slimming
products, convalescence drinks, ready meals, canned ready meals, fr ozen ready
meals, dried ready meals, chilled ready meals, dinner mixes, fr ozen pizza, chilled pizza,
soup, canned soup, dehydrated soup, instant soup, chilled soup, soup, fr ozen soup,
pasta, canned pasta, dried pasta, chilled/fresh pasta, noodles, plain noodles, instant
noodles, cups/bowl instant noodles, pouch instant noodles, chilled noodles, shack
noodles, canned food, canned meat and meat products, canned fish/seafood, canned
vegetables, canned tomatoes, canned beans, canned fruit, canned ready meals,
canned soup, canned pasta, other canned foods, fr ozen food, fr ozen processed red
meat, fr ozen processed poultry, fr ozen processed fish/seafood, fr ozen processed
vegetables, fr ozen meat substitutes, fr ozen potatoes, oven baked potato chips, other



oven baked potato products, non-oven fr ozen potatoes, fr ozen bakery products, fr ozen
desserts, fr ozen ready meals, fr ozen pizza, fr ozen soup, fr ozen noodles, other fr ozen
food, dried food, dessert mixes, dried ready meals, dehydrated soup, instant soup, dried
pasta, plain noodles, instant noodles, cups/bowl instant noodles, pouch instant
noodles, chilled food, chilled processed meats, chilled fish/seafood products, chilled
processed fish, chilled coated fish, chilled smoked fish, chilled lunch kit, chilled ready
meals, chilled pizza, chilled soup, chilled/fresh pasta, chilled noodles, oils and fats,
olive oil, vegetable and Seed oil, cooking fats, butter, margarine, spreadable oils and
fats, functional spreadable oils and fats, sauces, dressings and condiments, tomato
pastes and purees, bouillon/stock cubes, stock cubes, gravy granules, liquid stocks,
herbs and spices, fermented sauces, soy based sauces, pasta sauces, wet sauces, dry
sauces/powder mixes, ketchup, mayonnaise, regular mayonnaise, mustard, salad
dressings, regular salad dressings, low fat salad dressings, vinaigrettes, dips, pickled
products, other sauces, dressings and condiments, baby food, milk formula, standard
milk formula, follow-on milk formula, toddler milk formula, hypoallergenic milk formula,
prepared baby food, dried baby food, other baby food, spreads, jams and preserves,
honey, chocolate spreads, nut- based spreads, and yeast-based spreads.

[0141] In a further aspect, the disclosed taste modulator compositions can be used to
modify or enhance the sweet flavor of one or more of the following sub-groups of
comestible compositions: confectioneries, bakery products, ice creams, dairy
products, sweet snacks, shack bars, meal replacement products, ready meals, soups,
pastas, noodles, canned foods, fr ozen foods, dried foods, chilled foods, oils and fats,
baby foods, or spreads, or a mixture thereof,

[0142] In general an ingestible composition will be produced that contains a sufficient
amount of the disclosed taste modulator compositions described hereinabove to
produce a composition having the desired flavor or taste characteristics such as
"sweet" taste characteristics.

[0143] Typically at least a sweet flavor modulating amount, of one or more of the
disclosed taste modulator compositions can be added to the comestible product, so
that the sweet flavor modified comestible product has an increased sweet taste as
compared to the comestible product prepared without the disclosed taste modulator
compositions, as judged by human beings or animals in general, or in the case of
formulations testing, as judged by a majority of a panel of human taste testers, via
procedures described elsewhere herein.

[0144] The concentration of sweet flavor agent needed to modulate or improve the
flavor of the comestible product or composition will of course vary dependent on many
variables, including the specific type of ingestible composition, what sweet compounds
are already present and the concentrations thereof, the amount of presence of other
flavors with modifying properties, and the enhancer effect of the particular compound



on such sweet compounds. As noted, an application of the disclosed taste modulator
compositions is for modulating (inducing, enhancing or inhibiting) the sweet tastes or
other taste properties of other natural or synthetic sweet tastants. A broad range of
concentrations of the disclosed taste modulator compositions can be employed to
provide such sweet taste enhancement as described herein elsewhere.

[0145] In a further aspect, the disclosed taste modulator compositions can be used to
modify or enhance the umami flavor of one or more of the following sub-groups of
comestible compositions: confectioneries, bakery products, ice creams, dairy
products, snacks, shack bars, meal replacement products, ready meals, soups, pastas,
noodles, canned foods, frozen foods, dried foods, chilled foods, oils and fats, baby
foods, or spreads, or a mixture thereof,

[0146] In general an ingestible composition will be produced that contains a sufficient
amount of the disclosed taste modulator compositions described hereinabove to
produce a composition having the desired flavor or taste characteristics such as
"umami" taste characteristics.

[0147] Typically at least a umami flavor modulating amount, of one or more of the
disclosed taste modulator compositions can be added to the comestible product, so
that the umami flavor modified comestible product has an increased umami taste as
compared to the comestible product prepared without the disclosed taste modulator
compositions, as judged by human beings or animals in general, or in the case of
formulations testing, as judged by a majority of a panel of human taste testers, via
procedures described elsewhere herein.

[0148] The concentration of umami flavor agent needed to modulate orimprove the
flavor of the comestible product or composition will of course vary dependent on many
variables, including the specific type of ingestible composition, what umami
compounds are already present and the concentrations thereof, the amount of
presence of other flavors with modifying properties, and the enhancer effect of the
particular compound on such umami compounds. As noted, an application of the
disclosed taste modulator compositions is for modulating {inducing, enhancing or
inhibiting) the umami tastes or other taste properties of other natural or synthetic
umami tastants. A broad range of concentrations of the disclosed taste modulator
compositions can be employed to provide such umami taste enhancement as
described herein elsewhere.

[0149] Examples of foods and beverages wherein the disclosed taste modulator
compositions may be incorporated included by way of example the Wet Soup Category,
the Dehydrated and Culinary Food Category, the Beverage Category, the Fr ozen Food
Category, the Snack Food Category, and seasonings or seasoning blends. "Wet Soup
Category" means wet/liquid soups regardless of concentration or container, including fr



ozen Soups. For the purpose of this definition soup(s) means a food prepared from
meat, poultry, fish, vegetables, grains, fruit and other ingredients, cooked in a liquid
which may include visible pieces of some or all of these ingredients. It may be clear {(as
a broth) or thick {as a chowder), smooth, pureed or chunky, ready-to-serve, semi-
condensed or condensed and may be served hot or cold, as a first course or as the
main course of a meal or as a between meal shack (sipped like a beverage). Soup may
be used as an ingredient for preparing other meal components and may range from
broths {consomme) to sauces (cream or cheese-based soups).

[0150] "Dehydrated and Culinary Food Category" means: (i) Cooking aid products such
as: powders, granules, pastes, concentrated liquid products, including concentrated
bouillon, bouillon and bouillon like products in pressed cubes, tablets or powder or
granulated form, which are sold separately as a finished product or as an ingredient
within a product, sauces and recipe mixes {regardless of technology); (ii) Meal solutions
products such as: dehydrated and freeze dried soups, including dehydrated soup mixes,
dehydrated instant soups, dehydrated ready-to-cook soups, dehydrated or ambient
preparations of ready-made dishes, meals and single serve entrees including pasta,
potato and rice dishes; and (jii) Meal embellishment products such as: condiments,
marinades, salad dressings, salad toppings, dips, breading, batter mixes, shelf stable
spreads, barbecue sauces, liquid recipe mixes, concentrates, sauces or sauce mixes,
including recipe mixes for salad, sold as afinished product or as aningredient within a
product, whether dehydrated, liquid or fr ozen.

[0151] "Beverage Category" means beverages, beverage mixes and concentrates,
including but not limited to, alcoholic and non-alcoholic ready to drink and dry
powdered beverages. Other examples of foods and beverages wherein compounds
according to the disclosure may be incorporated included by way of example
carbonated and non-carbonated beverages, e.g., sodas, fruit or vegetable juices,
alcoholic and non-alcoholic beverages, confectionary products, e.g., cakes, cookies,
pies, candies, chewing gums, gelatins, ice creams, sorbets, puddings, jams, jellies,
salad dressings, and other condiments, cereal, and other breakfast foods, canned fruits
and fruit sauces and the like.

[0152] Additionally, the subject compounds can be used in flavor preparations to be
added to foods and beverages. In preferred instances the composition will comprise
another flavor or taste modifier such as a sweet tastant.

[0153] Accordingly, in some aspects, the disclosure relates to methods for modulating
the sweet taste of a comestible product comprising: a) providing at least one
comestible product, or a precursor thereof, and b) combining the comestible product or
precursor thereof with at least a sweet flavor modulating amount of the disclosed taste
modulator compositions, so as to form a modified comestible product.



[0154] The disclosure also relates to the modified comestible products produced by
such processes, and similar processes for producing comestible products well known
to those of ordinary skill in the art, especially if such compositions comprise other
flavorings with modifying properties. The disclosed taste modulator compositions can
be combined with or applied to the comestible or medicinal products or precursor
thereof in any of innumerable ways known to cooks the world over, or producers of
comestible or medicinal products. For example, the disclosed taste modulator
compositions can be dissolved in or dispersed in or one of many known comestibly
acceptable liquids, solids, or other carriers, such as water at neutral, acidic, or basic
pH, fruit or vegetable juices, vinegar, marinades, beer, wine, natural water/fat emulsions
such as milk or condensed milk, edible oils and shortenings, fatty acids, certain low
molecular weight oligomers of propylene glycol, glyceryl esters of fatty acids, and
dispersions or emulsions of such hydrophobic substances in aqueous media, salts
such as sodium chloride, vegetable flours, solvents such as ethanol, solid edible
diluents such as vegetable powders or flours, and the like, and then combined with
precursors of the comestible or medicinal products, or applied directly to the
comestible or medicinal products.

[0155] Steviol glycosides, stevia-derived sweeteners, and stevia-derived extracts
provide sweetness and other taste attributes at a higher than certain threshold level of
concentrations in water. Below the threshold level of concentration, the steviol
glycosides, stevia-derived sweeteners, stevia-derived extracts, and their mixtures have
no recognizable sweetness taste, but such stevia extract below the threshold level of
significant sweetness recognition can be associated with sweet and flavor profile
modification in food and beverage applications. Accordingly, in various aspects, the
present disclosure pertains to flavorings with modifying properties comprising a
disclosed taste modulator composition and at least one steviol glycoside, stevia-
derived sweetener, stevia-derived extract, and combinations thereof, such that the at
least one steviol glycoside, stevia-derived sweetener, stevia-derived extract, and
combinations thereof is present in an amount less than 1.5 wt% sucrose equivalent. In
some aspects, the least one steviol glycoside, stevia-derived sweetener, stevia-derived
extract, and combinations thereof comprises one or more glucosylated steviol
glycoside.

[0156] In other aspects, the present disclosure pertains to flavorings with modifying
properties comprising a disclosed taste modulator composition and at least one Siraitia
grosvenorii {luo han guo or monk fruit)-derived sweetener, extract, juice, and
combinations thereof, such that the at least least one Siraitia grosvenorii (luo han guo or
monk fruit)-derived sweetener, extract, juice, and combinations thereof is presentin an
amount less than 1.5 wt% sucrose equivalent.



[0157] In further aspects, the present disclosure pertains to flavorings with modifying
properties comprising: (a) a disclosed taste modulator composition; (b) at least

one Siraitia grosvenorii {(luo han guo or monk fruit)-derived sweetener, extract, juice, and
combinations thereof, such that the at least one Siraitia grosvenorii (luo han guo or
monk fruit)-derived sweetener, extract, juice, and combinations thereof is presentin an
amount less than 1.5 wt% sucrose equivalent; and (c) at least one steviol glycoside,
stevia-derived sweetener, stevia-derived extract, and combinations thereof, such that
the at least one steviol glycoside, stevia-derived sweetener, stevia-derived extract, and
combinations thereof is present in an amount less than 1.5 wt% sucrose equivalent. In
some aspects, the least one steviol glycoside, stevia-derived sweetener, stevia-derived
extract, and combinations thereof comprises one or more glucosylated steviol
glycoside.

[0158] The present disclosure is directed to a taste and flavor modifying composition.
The disclosed taste and flavor modifying composition, which can modify the intensity of
a taste and/or a flavor in a food or beverage product, comprises a disclosed taste
modulator composition and at least one steviol glycoside, stevia-derived sweetener,
stevia-derived extract, and combinations thereof, comprising one or more steviol
glycosides with other water soluble molecules derived from Stevia plant, such as non-
limiting examples of plant glycosides, flavonoids, labdane diterpene, triterpenes.

[0159] The present disclosure is also directed to a food or beverage product having an
intense taste and flavor profile, wherein the food or beverage product comprises a
disclosed taste and flavor modifying composition, which can modify the intensity of a
taste and/or a flavor in a food or beverage product, comprises a disclosed taste
modulator composition and at least one steviol glycoside, stevia-derived sweetener,
stevia-derived extract, and combinations thereof, comprising one or more steviol
glycosides with other water soluble molecules derived from Stevia plant, such as non-
limiting examples of plant glycosides, flavonoids, labdane diterpene, triterpenes. Awide
range of food and beverage products, such as, but not limited to, carbonated soft
drinks, fruit juices, dairy foods, dairy beverages, baked goods, cereal products, snack
foods, and table top sweeteners, may be made in accordance with the present
disclosure. The taste and flavor profile of a food or beverage product comprising a taste
and flavor modifying composition, wherein the taste and flavor modifying composition
comprising the stevia extract of steviol glycosides and water soluble molecules derived
from stevia plant, may be more intense than a comparative taste and flavor profile of a
comparative food or beverage product which does not include the taste and flavor
modifying composition. Moreover, the mouthfeel and overall taste perception of a food
or beverage product comprising the taste and flavor modifying composition, wherein
the taste and flavor enhancing composition includes the complex mixture of steviol
glycosides and water soluble molecules, may be improved in relation to a mouthfeel



and overall taste perception of a comparative food or beverage product which does not
include the taste and flavor enhancing composition.

[0160] The present disclosure is further directed to a method of increasing the taste and
flavor intensity of a food or beverage product, comprising the step of adding a taste and
flavor enhancing composition to the food or beverage product, wherein the taste and
flavor modifying composition comprising the stevia extract of steviol glycosides and
water soluble molecules derived from stevia plant. The present disclosure is also
directed to a method of improving the organoleptic properties of a food or beverage
product comprising a high fructose syrup, comprising the step of adding the taste and
flavor modifying composition to the food or beverage product. For example, adding the
taste and flavor modifying composition may cause the high fructose syrup, such as high
fructose corn syrup, to taste more like sugar. Also, if the high fructose syrup is high
fructose corn syrup 42 (HFCS 42), adding the taste and flavor enhancing composition
may cause the HFCS 42 to taste more like high fructose corn syrup 55 (HFCS 55).

[0161] The present disclosure is further directed to a method of increasing the taste and
flavor intensity of a medical food and pharma product, comprising the step of adding a
taste and flavor modifying composition to the food or beverage product, wherein the
taste and flavor modifying composition comprising the stevia extract of selected steviol
glycosides and water soluble molecules derived from stevia plant. The present
disclosure is also directed to a method of improving the organoleptic properties of a
medical food or pharma product containing functional food ingredients like vitamins,
minerals and amino acids, comprising the step of adding the taste and flavor modifying
composition to the food or beverage product. For example, adding the taste and flavor
modifying composition may cause the off-taste due to vitamins, mineral, amino acids
and other non-limiting functional ingredients, to improve taste and palatability.

[0162] The present disclosure is also directed to a method of making a taste and flavor
enhancing composition, comprising: extracting steviol glycosides and other water
soluble molecules from leaves of a Stevia rebaudiana plant, and separating the excess
steviol glycosides than the amount and type of steviol glycosides required to contribute
the taste and flavor modifying characteristics of the stevia extract, and adding to the
extract prepared a disclosed taste modulator composition. The present disclosure also
pertains to kits for making a taste and flavor enhancing composition, comprising: (a) a
disclosed taste modulator composition; and (b) instructions to utilize the disclosed
taste modulator composition with one or more disclosed sweet flavorings, such as at
least one Siraitia grosvenorii {luo han guo or monk fruit)-derived sweetener, extract,
juice, and combinations thereof, such that the at least one Siraitia grosvenorii {luo han
guo or monk fruit)-derived sweetener, extract, juice, and combinations thereof is
present in an amount less than 1.5 wt% sucrose equivalent and/or at least one Siraitia
grosvenorii {luo han guo or monk fruit)-derived sweetener, extract, juice, and



combinations thereof, such that the at least one Siraitia grosvenorii (luo han guo or
monk fruit)-derived sweetener, extract, juice, and combinations thereof is presentin an
amount less than 1.5 wt% sucrose equivalent. The kit can further comprise one or more
disclosed sweet flavorings, such as at least one Siraitia grosvenorii (luo han guo or
monk fruit)-derived sweetener, extract, juice, and combinations thereof, such that the at
least one Siraitia grosvenorii {luo han guo or monk fruit)-derived sweetener, extract,
juice, and combinations thereof and/or at least one Siraitia grosvenorii (luo han guo or
monk fruit)-derived sweetener, extract, juice, and combinations thereof.

[0163] The present disclosure is also directed to a taste and flavor profile enhancing
composition. The composition includes a disclosed glucosylated steviol glycoside
composition and a disclosed taste modulator composition which can enhance the
intensity of a taste and/or a flavor in a food or beverage product. In some aspects, the
glucosylated steviol glycosides may include a plurality of glucose units. For example,
the glucosylated steviol glycosides may include three, four, five, or more than five
glucose units. As used herein, "a disclosed glucosylated steviol glycoside composition"
refers to any glucosylated steviol composition comprise one or more steviol or steviol
derivative as described herein throughout.

[0164] The present disclosure is also directed to a food or beverage product having an
intense taste and flavor profile, wherein the food or beverage product includes a taste
and flavor enhancing composition comprising a glucosylated steviol glycoside
composition and a disclosed taste modulator composition. A wide range of food and
beverage products, such as, but not limited to, carbonated soft drinks, fruit juices, dairy
foods, dairy beverages, haked goods, cereal products, and table top sweeteners, may
be made in accordance with the present disclosure. The taste and flavor profile of a
food or beverage product including a taste and flavor enhancing composition, wherein
the taste and flavor enhancing composition includes a disclosed glucosylated steviol
glycoside composition and a disclosed taste modulator composition, may be more
intense than a comparative taste and flavor profile of a comparative food or beverage
product which does not include the taste and flavor enhancing composition. Moreover,
the mouthfeel of a food or beverage product including the taste and flavor enhancing
composition, wherein the taste and flavor enhancing composition includes a disclosed
glucosylated steviol glycoside composition and a disclosed taste modulator
composition, may be improved in relation to a mouthfeel of a comparative food or
beverage product which does not include the taste and flavor enhancing composition.

[0165] The present disclosure is further directed to a method of increasing the taste and
flavor intensity of a food or beverage product, including the step of adding a taste and
flavor enhancing composition to the food or beverage product, wherein the taste and
flavor enhancing composition includes a disclosed glucosylated steviol glycoside
composition and a disclosed taste modulator composition. The present disclosure is



also directed to a method of improving the organoleptic properties of a food or beverage
product including a high fructose syrup, including the step of adding the taste and flavor
enhancing composition to the food or beverage product. For example, adding the taste
and flavor enhancing composition may cause the high fructose syrup, such as high
fructose corn syrup, to taste more like sugar. Also, if the high fructose syrup is high
fructose corn syrup 42 (HFCS 42), adding the taste and flavor enhancing composition
may cause the HFCS 42 to taste more like high fructose corn syrup 55 (HFCS 55).

[0166] The present disclosure is further directed to a method of making a food or
beverage product, including: adding a taste and flavor enhancing composition including
a disclosed glucosylated steviol glycoside composition and a disclosed taste modulator
composition, and adding a reduced amount of erythritol, wherein the reduced amount
of erythritol is less than the amount of erythritol in a comparative food or beverage
composition which does not include the taste and flavor enhancing composition. The
mouthfeel of the food or beverage product is similar to the mouthfeel of the
comparative food or beverage product, even though the comparative food or beverage
product contains a higher level of erythritol.

[0167] The present disclosure is also directed to a taste and flavor profile enhancing
composition. The composition includes a disclosed glucosylated steviol glycoside
composition, a disclosed monk fruit composition, and a disclosed taste modulator
composition which can enhance the intensity of a taste and/or a flavor in a food or
beverage product. In some aspects, the glucosylated steviol glycosides may include a
plurality of glucose units. For example, the glucosylated steviol glycosides may include
three, four, five, or more than five glucose units. As used herein, "a disclosed
glucosylated steviol glycoside composition” refers to any glucosylated steviol
composition comprise one or more steviol or steviol derivative as described herein
throughout. As used herein, "a disclosed monk fruit composition” refers to any monk
fruit juice, extract, composition, or mixture, including a juice, extract, composition, or
mixture comprising mogroside V, as described herein throughout.

[0168] The present disclosure is also directed to a food or beverage product having an
intense taste and flavor profile, wherein the food or beverage product includes a taste
and flavor enhancing composition comprising a glucosylated steviol glycoside
composition and a disclosed taste modulator composition. A wide range of food and
beverage products, such as, but not limited to, carbonated soft drinks, fruit juices, dairy
foods, dairy beverages, baked goods, cereal products, and table top sweeteners, may
be made in accordance with the present disclosure. The taste and flavor profile of a
food or beverage product including a taste and flavor enhancing composition, wherein
the taste and flavor enhancing composition includes a disclosed glucosylated steviol
glycoside composition, a disclosed monk fruit composition, and a disclosed taste
modulator composition, may be more intense than a comparative taste and flavor



profile of a comparative food or beverage product which does notinclude the taste and
flavor enhancing composition. Moreover, the mouthfeel of a food or beverage product
including the taste and flavor enhancing composition, wherein the taste and flavor
enhancing composition includes a disclosed glucosylated steviol glycoside
composition, a disclosed monk fruit composition, and a disclosed taste modulator
composition, may be improved in relation to a mouthfeel of a comparative food or
beverage product which does not include the taste and flavor enhancing composition.

[0169] The present disclosure is further directed to a method of increasing the taste and
flavor intensity of a food or beverage product, including the step of adding a taste and
flavor enhancing composition to the food or beverage product, wherein the taste and
flavor enhancing composition includes a disclosed glucosylated steviol glycoside
composition, a disclosed monk fruit composition, and a disclosed taste modulator
composition. The present disclosure is also directed to a method of improving the
organoleptic properties of a food or beverage product including a high fructose syrup,
including the step of adding the taste and flavor enhancing composition to the food or
beverage product. For example, adding the taste and flavor enhancing composition may
cause the high fructose syrup, such as high fructose corn syrup, to taste more like
sugar. Also, if the high fructose syrup is high fructose corn syrup 42 (HFCS 42), adding
the taste and flavor enhancing composition may cause the HFCS 42 to taste more like
high fructose corn syrup 55 (HFCS 55).

[0170] The present disclosure is further directed to a method of making a food or
beverage product, including: adding a taste and flavor enhancing composition including
a disclosed glucosylated steviol glycoside composition, a disclosed monk fruit
composition, and a disclosed taste modulator composition, and adding a reduced
amount of erythritol, wherein the reduced amount of erythritol is less than the amount
of erythritol in a comparative food or beverage composition which does not include the
taste and flavor enhancing composition. The mouthfeel of the food or beverage product
is similar to the mouthfeel of the comparative food or beverage product, even though
the comparative food or beverage product contains a higher level of erythritol.

[0171] In a further aspect, the disclosed taste modulator compositions can be used to
modify or enhance the flavor, e.g., sweet flavor and/or umami flavor of a food for
specified health use, foods with health claims such as foods with nutrient function
claims, nutritional supplements and medical foods.

Methods of Making the Disclosed Sweetening Compositions

[0172] In various aspects, the present disclosure, relates to methods for making a

disclosed sweetener composition comprising: mixing a taste modulator component
comprising a first salt having a first cation selected from Na+, K+, Ca2+, and Mg2+;
and a sweetening agent; wherein the mixing is carried out until a mixture of the taste



modulator and the sweetening agent is essentially homogenous. In various aspects, the
disclosed methods of making a disclosed sweetener composition can further comprise
mixing a solvent with the taste modulator and the sweetening agent; and mixing the
taste modulator, the sweetening agent, and the solvent until a solution or a suspension
is essentially homogeneous. In a further aspect, the disclosed methods of making a
disclosed sweetener composition can further comprise spray-drying or lyophilizing the
solution or the suspension. In some aspects, the disclosed methods of making a
disclosed sweetener composition can further comprise tableting the mixture of the
taste modulator and the sweetening agent.

Products Comprising the Disclosed Sweetener Compositions

[0173] In various aspects, the present disclosure, relates to products comprising a
disclosed sweetening composition. In various aspects, the product can be a beverage, a
food product, a hutraceutical, a concentrated sweetener composition, pharmaceutical,
a dietary supplement, a dental hygienic composition, an edible gel composition, a
cosmetic product, and a tabletop flavoring. In a further aspect, the present disclosure
relates to a tabletop sweetener composition comprising a disclosed taste modulator
composition and one or more disclosed sweetening agent.

[0174] As used herein, "food product” or "food item” refers to fruits, vegetables, juices,
meat products such as ham, bacon and sausage; egg products, fruit concentrates,
gelatins and gelatin-like products such as jams, jellies, preserves, and the like; milk
products such as ice cream, sour cream, yogurt, and sherbet; icings, syrups including
molasses; corn, wheat, rye, soybean, oat, rice and barley products, cereal products, nut
meats and nut products, cakes, cookies, confectionaries such as candies, gums, fruit
flavored drops, and chocolates, chewing gum, mints, creams, icing, ice cream, pies and
breads. "Food product” or "food item" also refers to condiments such as herbs, spices
and seasonings, flavor enhancers, such as monosodium glutamate. "Food product” or
"food item" further refers to also includes prepared packaged products, such as dietetic
sweeteners, liquid sweeteners, tabletop flavorings, granulated flavor mixes which upon
reconstitution with water provide non-carbonated drinks, instant pudding mixes, instant
coffee and tea, coffee whiteners, malted milk mixes, pet foods, livestock feed, tobacco,
and materials for baking applications, such as powdered baking mixes for the
preparation of breads, cookies, cakes, pancakes, donuts and the like. "Food product” or
"food item" also refers to diet or low-calorie food and beverages containing little or no
sucrose.

[0175] As used herein, "dietary supplement(s)" refers to compounds intended to
supplement the diet and provide nutrients, such as vitamins, minerals, fiber, fatty acids,
amino acids, etc. that may be missing or may not be consumed in sufficient quantities
in a diet. Any suitable dietary supplement known in the art may be used. Examples of



suitable dietary supplements can be, for example, nutrients, vitamins, minerals, fiber,
fatty acids, herbs, botanicals, amino acids, and metabolites.

[0176] As used herein, "nutraceutical(s)” refers to compounds, which includes any food
or part of a food that may provide medicinal or health benefits, including the prevention
and/or treatment of disease or disorder {(e.g., fatigue, insomnia, effects of aging,
memory loss, mood disorders, cardiovascular disease and high levels of cholesterol in
the blood, diabetes, osteoporosis, inflammation, autoimmune disorders, etc.). Any
suitable nutraceutical known in the art may be used. In some aspects, nutraceuticals
can be used as supplements to food and beverages and as pharmaceutical
formulations for enteral or parenteral applications which may be solid formulations,
such as capsules or tablets, or liquid formulations, such as solutions or suspensions.

[0177] In some aspects, dietary supplements and nutraceuticals can further contain
protective hydrocolloids {such as gums, proteins, modified starches), binders, film-
forming agents, encapsulating agents/materials, wall/shell materials, matrix
compounds, coatings, emulsifiers, surface active agents, solubilizing agents (oils, fats,
waxes, lecithins, etc.), adsorbents, carriers, fillers, co-compounds, dispersing agents,
wetting agents, processing aids (solvents), flowing agents, taste-masking agents,
weighting agents, gelling agents, gel-forming agents, antioxidants and antimicrobials.

[0178] As used herein, a "gel" refers to a colloidal system in which a network of particles
spans the volume of a liquid medium. Although gels mainly are composed of liquids,
and thus exhibit densities similar to liquids, gels have the structural coherence of solids
due to the network of particles that spans the liquid medium. For this reason, gels
generally appear to be solid, jelly-like materials. Gels can be used in a number of
applications. For example, gels can be used in foods, paints, and adhesives. Gels that
can be eaten are referred to as "edible gel compositions." Edible gel compositions
typically are eaten as snacks, as desserts, as a part of staple foods, or along with staple
foods. Examples of suitable edible gel compositions can be, for example, gel desserts,
puddings, jams, jellies, pastes, trifles, aspics, marshmallows, gummy candies, and the
like. In some aspects, edible gel mixes generally are powdered or granular solids to
which a fluid may be added to form an edible gel composition. Examples of suitable
fluids can be, for example, water, dairy fluids, dairy analogue fluids, juices, alcohol,
alcoholic beverages, and combinations thereof. Examples of suitable dairy fluids can
be, for example, milk, cultured milk, cream, fluid whey, and mixtures thereof. Examples
of suitable dairy analogue fluids can be, for example, soy milk and non-dairy coffee
whitener.

[0179] As used herein, the term "gelling ingredient" refers to any material that can form
a colloidal system within a liquid medium. Examples of suitable gelling ingredients can
be, for example, gelatin, alginate, carageenan, gum, pectin, konjac, agar, food acid,
rennet, starch, starch derivatives, and combinations thereof. It is well known to those in



the art that the amount of gelling ingredient used in an edible gel mix or an edible gel
composition can vary considerably depending on a number of factors such as, for
example, the particular gelling ingredient used, the particular fluid base used, and the
desired properties of the gel.

[0180] Gel mixes and gel compositions of the present disclosure can be prepared by
any suitable method known in the art. In some aspects, edible gel mixes and edible gel
compositions of the present disclosure can be prepared using other ingredients in
addition to a disclosed sweetener composition and the gelling agent. Examples of other
suitable ingredients can be, for example, a food acid, a salt of a food acid, a buffering
system, a bulking agent, a sequestrant, a cross-linking agent, one or more flavors, one
or more colors, and combinations thereof.

[0181] In various aspects, a disclosed beverage can be a carbonated beverage product
and a non-carbonated beverage product. The disclosed beverage can also be, for
example, a soft drink, a fountain beverage, a fr ozen beverage; a ready-to-drink
beverage; a fr ozen and ready-to-drink beverage, coffee, tea, a dairy beverage, a
powdered soft drink, a liquid concentrate, flavored water, enhanced water, fruit juice, a
fruit juice flavored drink, a sport drink, and an energy drink. It is understood that the
disclosed beverage products can include one or more beverage ingredients such as, for
example, acidulants, fruit juices and/or vegetable juices, pulp, etc., flavorings, coloring,
preservatives, vitamins, minerals, electrolytes, erythritol, tagatose, glycerine, and
carbon dioxide.

[0182] In various aspects, disclosed beverages can have any of numerous different
specific formulations or constitutions. The formulation of a beverage product of the
present disclosure can vary to a certain extent, depending upon such factors as the
product's intended market segment, its desired nutritional characteristics, flavor
profile, and the like. For example, in certain aspects, it can generally be an option to add
further ingredients to the formulation of a particular beverage product. For example,
additional {i.e., more and/or other) sweeteners can be added, flavorings, electrolytes,
vitamins, fruit juices or other fruit products, tastants, masking agents and the like, flavor
enhancers, and/or carbonation typically may be added to any such formulations to vary
the taste, mouthfeel, nutritional characteristics, etc. In some aspects, the disclosed
beverage can be a cola beverage that contains water, a disclosed sweetener
composition, an acidulant, and flavoring. Exemplary flavorings can be, for example,
cola flavoring, citrus flavoring, and spice flavorings. In some aspects, carbonation in the
form of carbon dioxide can be added for effervescence. In other aspects, preservatives
can be added, depending upon the other ingredients, production technique, desired
shelf life, etc. In certain aspects, caffeine can be added. In a further aspect, a disclosed
beverage can be a cola-flavored carbonated beverage, characteristically containing



carbonated water, sweetener, kola nut extract and/or other flavoring, caramel coloring,
one or more acids, and optionally other ingredients.

[0183] In various aspects, the product can be foods with health claims such as foods
with nutrient function claims, nutritional supplements and medical foods.

[0184] In various aspects, the product can be in a form in which the consumption unit

volume per time is packed or filled in a bag, box, or the like in an amount to be eatenin

one meal or in a form in which a beverage, in which the beverage components are filled
in a bottle or the like and mixed with a fluid, such as water, in a form to be consumed in
one meal.

[0185] In one aspect of the present disclosure, a disclosed tabletop sweetener
composition is provided that includes a HP sweetener and a taste modulator
composition. In one aspect of the present disclosure, the weight ratio on a dry basis of
the HP sweetener to the taste modulator composition is from about 0.0010:1 to about
1000:1. In another aspect of the present disclosure, the weight ratio on a dry basis of
the HP sweetener to the taste modulator composition is from about 0.01:1 to about
286:1. In yet another aspect of the present disclosure, the weight ratio on a dry basis of
the HP sweetener to the taste modulator composition is from about 1.8:1 to about
115:1. In a further aspect, a disclosed product is a tabletop sweetener comprising a
disclosed sweetener composition. The tabletop composition optionally can further
include at least one bulking agent, additive, anti-caking agent, functional ingredient and
combinations thereof. The tabletop sweetener composition can be present in the form
of a solid or a liquid. The liquid tabletop sweetener can comprise water and/or, other
liquid carrier, and optionally additives, such, as for example polyols (e.g. erythritol,
sorbitol, propylene glycol or glycerol), acids (e.g. citric acid), antimicrobial agents (e.g.
benzoic acid or a salt thereof).

[0186] In another aspect of the present disclosure, a disclosed tabletop sweetener
composition is provided that includes a bulking material, a HP sweetener and a taste
modulator composition. In one aspect of the present disclosure, the weight ratioon a
dry basis of the bulking material to the HP sweetener to the taste modulator
composition is from about 0.0010:0.1:1 to about 1000:100,000:1. In another aspect of
the present disclosure, the weight ratio on a dry basis of the bulking material to the HP
sweetener to the taste modulator composition is from about 225:1.80:1 to about
14,370:115:1. In still another aspect, the sweetener may include optional ingredients
such as for example, characterizing flavors and colors. Alternatively, optional
ingredients may be added to the taste modulator composition. It is also possible that
optional ingredients may be added to both the sweetener and the taste modulator
composition. Such optional ingredients generally are known to those of skill in the art
and may include, for instance, coloring agents, carriers, flavor compounds and the like.
For instance, the taste modulator composition may include a strawberry flavor



compound to provide a sweetener composition capable of delivering not only a sweet
flavor but also a strawberry flavor. This could then be incorporated into a strawberry
yogurt product to increase the perception of strawberry flavor compared to a yogurt
product without the taste modulator composition. Alternatively, a disclosed tabletop
sweetener composition may be colored to a golden brown color to simulate the
appearance of raw sugar. Other optional ingredients may include certain carriers and
inactive ingredients. These carriers and inactive ingredients may merely facilitate
processing of the sweetener. Additionally, a flow agent or anti-caking agent such as
tricalcium phosphate may be added to improve flowability of a tabletop sweetener.

[0187] A disclosed tabletop sweetener composition may take many forms including,
but not limited to, a crystal, a powder, a tablet, a cube, a glaze or coating, a granulated
product, or combinations thereof.

[0188] In some cases, a disclosed tabletop sweetener composition may be provided in
the form of a crystal that has an appearance comparable to that of sucrose crystals,
e.g., to improve end user acceptance of the sweetener compositions. It may also be
desirable to provide the sweetener in the form of a crystal that has similar solubility
profile to sucrose, which becomes apparent, e.g., when the sweetener is mixed into an
unsweetened beverage.

[0189] In some circumstances, the disclosed tabletop sweetener composition is not
formulated to mimic the appearance or solubility characteristics of sucrose, is may be
formulated to minimize volume, maximize solubility, maximize stability, or otherwise
improve product handling and distribution.

[0190] One form of a disclosed tabletop sweetener composition may be an admixture.
The disclosed tabletop sweetener composition may also be provided in the form of
coated granules in which one or more first component of the sweetener composition is
coated over one or more second component of the sweetener composition. For
example, the taste modulator composition may be coated onto granules, crystals, or
other forms of a HP sweetener, such that taste buds are first exposed to the taste
modulator composition, and then to the HP sweetener. In this manner, the taste buds
are modified by the taste modulator composition in preparation for exposure to the HP
sweetener. In another example, the HP sweetener may be coated onto granules,
crystals, or other forms of the taste modulator composition, such that taste buds are
first exposed to the HP sweetener, followed by exposure to the taste modulator
composition, which alters the perceived sweetness of the HP sweetener. This
arrangement allows the taste modulator composition to potentially mask a bitter
aftertaste associated with a HP sweetener while minimally affecting its initial
perception of sweetness. In yet another example, the HP sweetener and taste
modulator composition may be coated onto granules, crystals, or other forms of a



bulking material, such that taste buds are first exposed to the HP sweetener and taste
modulator composition, followed by exposure to the bulking material.

[0191] The disclosed tabletop sweetener composition may further include one or more
bulking or filling materials. In one aspect of the present disclosure, the bulking material
may add bulk to the sweetener thereby making a single serving of the present
compositions more similar to that of sucrose. End users of a sweetener may also find it
easier to control the amount of sweetener added to a food or beverage, particularly
when the serving size is similar to a known sweetener. Bulking materials may also
contribute to body, viscosity, and other aspects of mouth-feel in liquids; volume, cell
structure, crumb structure, and humectancy in baked goods; control over the freezing
and melting points of foods and beverages; and overall visual and textural impressions
of foods and beverages that include the present sweetener. In a further aspect, the
bulking material itself may contribute to an increased sweet quality of the HP
sweetener. In another aspect, the bulking material is low to non-caloric and may
provide less than about 0.2 calories per gram of bulking agent.

[0192] In still another aspect of the present disclosure, the bulking material has a
uniform crystalline structure, i.e. narrow particle size distribution. The uniform
crystalline structure may provide for greater control over the ratio of bulking material to
HP sweetener to taste modulator composition. In one aspect of the present disclosure,
the bulking material has a size of from about 0.125 mm to about 1.0 mm. In another
aspect of the present disclosure, the bulking material has a size of from about 0.21 mm
to about 0.71 mm. In still another aspect of the present disclosure, the bulking material
has a size of from about 0.25 mm to about 0.60 mm.

[0193] In yet another aspect of the present disclosure, the bulking agent has a solubility
profile that is slower than either the HP sweetener or taste modulator composition.
Thus, if the HP sweetener and taste modulator composition were to be deposited onto a
bulking agent to form a tabletop sweetener product, the tabletop sweetener product
may actually perform more like sugar when introduced into a beverage, particularly a
cold beverage, where the granules do notimmediately dissolve.

[0194] Exemplary bulking materials may be selected from the group consisting of
maltodextrin, corn syrup solids, sucrose, fructose, glucose, invert sugar, sorbitol,
xylose, ribulose, mannose, xylitol, mannitol, galactitol, erythritol, maltitol, lactitol,
isomalt, maltose, tagatose, lactose, inulin, glycerol, propylene glycol, polyols,
polydextrose, fructooligosaccharides, cellulose and cellulose derivatives, trehalose,
isomaltulose, arabinogalactan, gum Arabic, gum tragacanth, guar gum and hydrolyzed
guar gum, and mixtures thereof. It may also be possible to utilize certain starches and
modified starches.



[0195] In one aspect of the present disclosure, the bulking material is erythritol. In
another aspect, the bulking material is glycerol or propylene glycol. These particular
bulking materials are available in a liquid form, which may provide for a liquid tabletop
sweetener preparation.

[0196] Exemplary filling agents include, but are not limited to, filling agents such as
cellulose and its derivatives including crystal cellulose, hydroxypropyl cellulose; starch
and its derivatives including wheat starch, corn starch, sodium carboxymethyl starch,
and dextrin; natural high-polymer compounds such as gum arabic and sodium alginate;
sugars and their derivatives including glucose, maltose, sorbitol, maltitol, and mannitol;
and inorganic salts including sodium chloride, calcium carbonate, and magnesium
silicate; binding agents such as guar gum, synthetic aluminum silicate, stearic acid,
highly-polymer polyvinylpyrrolidone, and lactic acid; lubricants such as talc,
magnesium stearate, and polyethylene glycol 6000; disintegrating agents such as adipic
acid, calcium stearate, and white sugar; surface acting agents such as sucrose fatty
acid esters, soybean lecithin, polyoxyethylene hydrogenated castor oil, and
polyoxyethylene monostearate esters; thickening agents such as sodium
carboxymethyl cellulose, carboxyvinyl polymers, xanthan gum, and gelatin; coating
agents such as ethyl acrylate methyl methacrylate copolymer dispersion, caramel,
carnauba wax, shellac, white sugar, and pullulan; pH adjusting agents such as citric
acid, sodium citrate, acetic acid, sodium acetate, and sodium hydroxide; antioxidant
agents such as ascorbic acid, tocopherol acetate, natural vitamin E, and propyl gallate;
flavorings such as aspartame, licorice extract, and saccharin; preservatives, such as
sodium benzoate, sodium edetate, sorbic acid, sodium sorbate, methyl
parahydroxybenzoate, and butyl parahydroxybenzoate; and coloring agents such as red
iron oxide, yellow iron oxide, black iron oxide, carmine, Food Blue No. 1, Food Yellow No.
4, Food Yellow No. 4 Aluminum Lake, Food Yellow No. 2, and sodium copper
chlorophyllin.

[0197] The present disclosure further includes methods of preparing the disclosed
tabletop sweetener composition. In one aspect, the disclosed tabletop sweetener
composition of the present disclosure is prepared by dissolving a HP sweetener and a
taste modulator composition in water. The HP sweetener and taste modulator
composition may either be dissolved individually to form two aqueous solutions or in
combination to form a single aqueous solution containing both the HP sweetener and
taste modulator composition. In the event that the HP sweetener and taste modulator
composition are dissolved in combination, the HP sweetener and taste modulator
composition may be added in any order, including simultaneously. In the event the HP
sweetener and taste modulator composition are dissolved individually, they may be
later combined into a single, aqueous mixture. In one aspect, the temperature of the
water is at room temperature. In another aspect, the temperature of the water is heated,
such as for example to from about 10 to about 70 °C. In still another aspect, the



temperature of the water used for the HP sweetener is heated while the temperature of
the water used for the taste modulator composition is at room temperature. Where the
taste modulator composition includes more than one component, such as for example,
a plurality of congruent flavor volatiles and at least one non-congruent flavor volatile,
the components may be delivered in a single fraction or in more than one fraction. For
example, the components may be added using a powder fraction containing a blend of
dry powdered components and a liquid fraction containing and blend of the remaining
components that have been dissolved in an appropriate carrier solution such as water
and ethanol. The sweetener can then be processed in a number of ways, such as for
example, spray drying, to reduce the moisture level of the sweetener.

[0198] In another aspect, is provided a method of preparing a disclosed tabletop
sweetener composition. Generally, a HP sweetener and a taste modulator composition
are deposited onto a bulking material having a size distribution of from about 0.125 mm
to about 1.0 mm. The HP sweetener and taste modulator composition can be deposited
in any order, including simultaneously. Methods to deposit the HP sweetener and taste
modulator composition will be generally known to one of skill in the art. For example,
the bulking material can be placed in a coating vessel {positioned on the right side of
the diagram) and air is blown through the vessel (from the bottom of the vessel through
the top) in order to cause the bulking material to move about randomly inside of the
vessel (i.e., the particles are fluidized). Next, a solution comprising HP sweetenerin
water is introduced into the vessel and is allowed to deposit on the surface of the
bulking material. Heated air is blown through the coating vessel in order to dry the HP
sweetener onto the bulking material. After coating the bulking material with HP
sweetener, the taste modulator composition is introduced into the coating vessel as a
water-based solution. Similar to the HP sweetener, the taste modulator composition
deposits on the surface of the bulking material and is dried by blowing air through the
coating vessel. In a particular aspect of the present disclosure, the air that is blown
through the coating vessel is not heated. This may reduce thermal degradation of the
taste modulator composition. The resulting tabletop sweetener composition includes a
bulking material with HP sweetener and a taste modulator composition deposited on its
surface. The resulting tabletop sweetener may also be prepared by first introducing the
taste modulator composition into the vessel and then introducing the HP sweetener
solution into the vessel. Alternatively, the HP sweetener solution and liquid taste
modulator composition may be added simultaneously into the vessel. In one aspect,
the HP sweetener is rebaudioside A and the bulking material is erythritol. In another
aspect, the size distribution of the bulking material is such that the tabletop sweetener
has a desired taste and serving-to-serving consistency. In particular, the size
distribution of the bulking material is selected to provide tabletop sweetener particles
that have the desired ratio of HP sweetener to bulking material and HP sweetener to



taste modulator compeosition. Furthermore, the tabletop sweetener particle size is
similar to sugar.

[0199] In still another aspect, an HP sweetener is dissolved in room temperature water.
A taste modulator composition, also at room temperature, is blended into the HP
sweetener-water mixture. A bulking material is added to an agglomeration unit where it
is suspended by heated air. While suspended, the mixture of HP sweetener, taste
modulator composition and water is sprayed into the agglomeration unitin such a way
as to allow the components to deposit onto the bulking material. By controlling the
temperature in the agglomeration unit the water is removed and the moisture content of
tabletop sweetener is comparable to the starting moisture of the bulking material.

[0200] In yet another aspect, a HP sweetener is dissolved in heated water. In one
aspect, the heated water increases the solubility of the HP sweetener and therefore less
water is necessary to fully dissolve the HP sweetener. A bulking material is added to an
agglomeration unit where it is suspended by heated air. While suspended, the mixture
of HP sweetener and water is sprayed into the agglomeration unit in such a way as to
allow the components to deposit onto the bulking material. The HP sweetener is then
dried onto the bulking material using heated air. In one aspect, the air is heated to from
about 20 to about 130 °C. In another aspect, the air is heated to from about 60 to about
70 °C. The bulking material deposited with HP sweetener continues to be suspended by
air only the temperature of the air is reduced. In one aspect the temperature of the airis
reduced to ambient temperature. A mixture of a taste modulator composition and room
temperature water is then introduced into the agglomeration unit in such a way as to
allow the components to deposit onto the bulking material and HP sweetener. By
controlling the temperature in the agglomeration unit the water is removed to obtain
final moisture content of the tabletop sweetener comparable to that of the starting
moisture of the bulking material. In one aspect, the air temperature is from about 20 to
about 130 °C. In an aspect, the method produces a tabletop sweetener in which the
ratio on a dry weight basis of bulking material to HP sweetener to taste modulator
composition is from about 225:1.80:1 to about 14,370:115:1. In a further aspect, the
bulking material is erythritol and the HP sweetener is rebaudioside A.

[0201] Also provided in the present disclosure are food and beverage products
containing either the disclosed tabletop sweetener composition. Exemplary foods and
beverages include baked goods, chocolate, candy and confections, chewing gum, ice
cream, yogurt, breakfast cereal, oatmeal, pudding, fruit preserves and preparations,
breakfast bars, protein bars, granola bars, cereal coatings, syrups, marinades, ketchup,
salad dressings, baby food, pet food, animal feed, soft drinks, fruit juices, coffee, tea,
sportand energy drinks, and other foods and beverages. A particular class of beverages
for which the present compositions and methods are useful is diet soft drinks {or
sodas), such as colas, citrus and fruit flavored beverages, and the like. Additionally,



pharmaceutical and over the counter drug products may contain either the disclosed
tabletop sweetener composition.

Products Comprising the Disclosed Savory Compositions

[0202]



















Sensory Testing Methodology

[0224] In various aspects, the present disclosure pertains to methods of testing the
disclosed sweetener compositions, e.g., a sensory methodology or method for
sweetener evaluation. In a particular aspect, the sensory methodology used is known
as a "Flavor Profile Analysis" as has been previously described (see: B. T. Carr, S. D.
Pecore, K. M. Gibes and G. E. DuBois, "Sensory Methods for Sweetener Evaluation',
Chapter 11 In Flavor Measurement, C. T. Ho and C. H. Manley, Eds., Marcel Dekker, New
York, NY, 1993 ). The full set of sensory parameters that are assessed in the sensory
testing method are: {(a) Sweetness Intensity (which can be abbreviated in tables herein
as "8"); (b) Sourness Intensity ({(which can be abbreviated in tables herein as "So"); (c)
Saltiness Intensity (which can be abbreviated in tables herein as "Sa"); (d) Bitterness
Intensity (which can be abbreviated in tables herein as "B"); (e) Body/Mouthfeel



Intensity (which can be abbreviated in tables herein as "B/MF"); (f) Astringency Intensity
(which can be abbreviated in tables herein as "A"); (g) Sweetness Linger (which can be
abbreviated in tables herein as "SL"); (h) Sweetness Appearance Time {which can be
abbreviated in tables herein as "AT"); and (i) Sweetness Desensitization {(which can be
abbreviated in tables herein as "SD"). In conducting the sensory testing method, both
individual and group scores can be averaged and subjected to further statistical
analysis.

[0225] Typically, a panel of 15 subjects is recruited from a larger group based on a
panelist's ability to correctly rank a series of 6, 7, 8, 9 and 10% sucrose solutions in
order of increasing sweetness intensity. The panelists are then trained to gain familiarity
with the following taste attributes based on the tastes of the stimuli shown in
parentheses with the taste attribute: {a) Sweet (Sucrose); (b) Sour (Citric Acid); {c) Salty
(Sodium Chloride); (d) Bitter {Caffeine); () Body/Mouthfeel (Glucose); and (f)
Astringency {(Alum). Following familiarization with foregoing six taste attributes,
panelists are trained in the technique of intensity scaling with a range of sucrose
solutions (2.5, 5, 7.5, 10, 12.5 and 15% sucrose). In the training program, panelists were
provided these sucrose standard solutions for the purpose of memorization of their
perceived intensities on a 0-15 scale. Panelists are then provided sucrose solutions as
unknowns and required to correctly rate their intensities on a 0-15 scale. In the next
stage of training, panelists are instructed to rate the intensities of sour (citric acid), salty
(sodium chloride), bitter {caffeine), body/mouthfeel (glucose) and astringent (alum)
samples based on the learned 0-15 sucrose intensity scale.

[0226] In addition to rating the intensities of the foregoing six attributes, panelists are
also trained in the rating of in sweetness onset time, sweetness linger and sweetness
desensitization. Each of these briefly discussed in the following.

[0227] Sweetness Appearance Time (AT): This time begins when the sample is taken
into the mouth and is until maximal sweetness intensity is perceived; Permissible
Ratings are: (i) R (Rapid as for 10% Sucrose), and in scoring, R is assigned a humerical
score of 0.0; (ii) D (Delay as for 500 PPM REBA), and in scoring, D is assighed a
numerical score of 2.5; and (iii) SD (Significant Delay as for 3000 PPM Mono Ammonium
Glycyrrhizinate), and in scoring, SD is assigned a numerical score of 5.0.

[0228] Sweetness Linger (SL): On tasting the sample and quantifying Attributes a-g, the
sample is expectorated @ 15 sec and the mouth rinsed with water {(1X15 mL) and the
water expectorated @ 30 sec. The tongue and mouth are then held motionless and
attention is paid to sweetness buildup in the mouth over the next 120 sec. The perceived
sweetness intensity @ 120 sec is SL. 10% Sucrose and 500 PPM REBA, in water, are
standards and exhibit SLs of 0 and 5 under these conditions.



[0229] Sweetness Desensitization (SD): At the end of the SL scaling, the level of
desensitization or tongue-numbing perceived is rated. Permissible Ratings are: (i) N
(None as for 10% Sucrose), and in scoring, N is assigned a numerical score of 0.0; (ii) S
(Slight as for 500 PPM REBA), and in scoring, S is assigned a numerical score of 2.5; and
(iii) M {(Medium as for 1000 PPM REBA), and in scoring, M is assigned a numerical score
of5.0.

Further features of the presentinvention are described below.

[0230] The second anion may comprise citrate (C6 H5 O7 -3 ) or chloride (Cl-).

[0231] The third salt, #present;-optionally has a third anion comprising gluconate (Cs
H1105), citrate (CsH:0- *), hydrogen citrate (Cs H O7 -2), dihydrogen citrate (C6H707-),
malate (C4 H6 O5 -2 ), hydrogen malate (C4 H7 O5 - ), maleate (C4 H2 O4 2), hydrogen
maleate (C4 H3 04 - ), fumarate (C4 H2 04 -2 ), hydrogen fumarate (C4H3 04 -),
succinate (C4 H4 O4 -2 ), hydrogen succinate (C4 H5 04 - ), glutarate (C5H6 04 -2,
hydrogen glutarate (C5 H7 O4 - ), adipate (C6 H8 O4 -2), hydrogen adipate (C6 H3 04 -),
lactate (C3 H5 O3 -), tartrate (C4 H4 06 -2), bitartrate (C4 H5 06 - ), phosphate (PO4 -3
), monohydrogen phosphate (HPO4 -2 ), dihydrogen phosphate (H2 PO4 - ), fluoride (F-),
chloride (Cl-), sulfate (S04 -2), bisulfate (HSO4 - ), nitrate (NO3 - ), carbonate (CO3-2),
bicarbonate (HCO3 -), glycerate (C3 H5 04 - ), glycolate (C2 H3 O3 -), or combinations
thereof.

[0232] The third anion may comprise citrate (C6 H5 O7 -3), chloride (Cl- ), phosphate
(PO4 -3), carbonate (CO3-2), sulfate (S04 -2), bisulfate, (HSO4 - ) and combinations
thereof.

[0233] The third anion may comprise citrate (C6 H5 O7 -3 ) or chloride (Cl-).

[0234]




[0237]

[0238] The composition may further comprise a CaSR modulator agonist, CaSR positive
allosteric modulator, or combinations thereof.

[0239] The CaSR modulator may be a CaSR agonist, CaSR positive allosteric modulator,
or combinations thereof.

[0240] The CaSR modulator may be a polyamine, aminoglycoside antibiotic, a salt, an
amino acid, a peptide, other CaSR modulator, or combinations thereof.

[0241] The amino acid may be an L-amino acid.

[0242] The amino acid may be glycine, leucine, glutamate, aspartate, tryptophan,
phenylalanine, or combinations thereof.

[0243] The polyamine may be putrescine, cadaverine, spermidine, spermine, poly-L-
arginine, or combinations thereof.

[0244] The aminoglycoside antibiotic may be amikacin, gentamicin, kanamycin,
neomycin, netilmicin, paromomycin, streptomycin, tobramycin, apramycin, or
combinations thereof.

[0245] The salt may bean aluminum salt, an iron salt, a gadolinium salt, a zinc salt, a
strontium salt.

[0246] The peptide may have2-8 amino acids.
[0247] The peptide may have a y-glutamyl residue.

[0248] The peptide may be Glu-Asp, Glu-Glu, Asp-Glu, Thr-Glu, Asp-Glu-Ser, Glu-Gly-
Ser, Glu-Val-Glu, Gly-Leu-Pro-Asp, Gly-His-Gly-Asp, Asp-Asp-Asp-Asp, Gly-Asp-Glu-
Glu-Ser-Leu-Ala, or combinations thereof.

[0249] The peptide may be glutathione.

[0250] The other CaSR modulator may be cinacalcet, calindol, or a combination
thereof.

[0251] The umami agent may comprise a L-glutamate, L-glutamic acid, a salt of L-
glutamic acid, L-glutamine, a salt of L-glutamine, L-aspartic acid, a salt of L-aspartic
acid, a 5'-ribonucleotide or salt thereof, or combinations thereof.



[0252] The salt of glutamic acid may be monosodium glutamate, monopotassium
glutamate, monocammonium glutamate, calcium diglutamate, magnesium diglutamate,
or combinations thereof.

[0253] The 5'-ribonucleotide may be inosinic acid, guanylic acid, adenosinic acid, an
inosinate, a guanylate, an adenylate, or combinations thereof.

[0254] The salt of a 5'-ribonucleotide may be calcium 5'-ribonucleotide, disodium 5'-
ribonucleotide, magnesium 5'-ribonucleotide, and dipotassium 5'-ribonucleotide.

[0255] The salt of a 5'-ribonucleotide may be guanosine 5'-monophosphate, inosine 5'-
monophosphate, and 5'-adenylate and their salts such as disodium guanylate,
disodium inosinate, disodium adenylate; dipotassium guanylate, dipotassium
inosinate, dipotassium adenylate, calcium guanylate, calcium inosinate, calcium
adenylate, and combinations thereof.

[0256] The umami agent and the taste modulator component are optionally presentin a
ratio of the umami agent to a total cation; wherein the umami agent is presentin an
amount of about 0.1 pg to about 1000 mg to about 0.1 mmol to about 30 mmol of the
total cation; and wherein the total cation represents a sum of the first cation, and when
present, the second cation, the third cation, and the fourth cation.

[0257]




[0260] The molar ratio of the umami agent to the total cation is optionally about 0.001 to
about 100, optionally about 0.1 to about 9, optionally about 0.1 to about 8, optionally
about 0.1 to about 7, optionally about 0.1 to about 6, optionally about 0.1 to about 5.,
optionally about 0.1 to about 4, optionally about 0.1 to about 3, optionally about 0.1 to
about 2, optionally about 0.5 to about 10, optionally about 0.5 to about 5, and optionally
about 0.5to about 3.






[0264] The umami agent is optionally present in an amount effective to provide a
concentration when present in a beverage, food, nutraceutical, pharmaceutical, or
cosmetic from about 0.1 pg/100 g to about 1000 mg/100 g, optionally from about 0.1
Hg/100 g to about 500 mg/100 g, optionally from about 0.1 pg/100 g to about 400
mg/100 g, optionally from about 0.1 pg/100 g to about 300 mg/100 g, optionally from
about 0.1 pg/100 g to about 200 mg/100 g, optionally from about 0.1 pg/100 g to about
100 mg/100 g, optionally from about 1 g to about 50 mg/100 g, optionally about 0.1
pg/100 g to about 25 mg/100 g, optionally from about 0.1 pg/100 g to about 10 mg/100 g,
optionally from about 0.1 pg/100 g to about 900 mg/100 g, optionally from about 0.1
Hg/100 g to about 800 mg/100 g, optionally from about 0.1 pg/100 g to about 700
mg/100 g, optionally from about 0.1 pg/100 g to about 600 mg/100 g, optionally from
about 0.1 pug/100 g to about 500 mg/100 g, optionally from about 1 pug/100 g to about
1000 mg/100 g, optionally from about 1 pg/100 g to about 800 mg/100 g, optionally from



about 1 pg/100 g to about 700 mg/100 g, optionally from about 1 pg/100 g to about 600
mg/100 g and optionally from 1 pug/100 g to about 500 mg/100 g.

[0267] The composition may have inhibited bitterness, improved mouthfeel, or a
combination thereof, when compared to a baseline; wherein the baseline composition
consists essentially of identical components as the composition without the taste
modulator component; and wherein the bitterness, mouthfeel, or a combination
thereof is determined using a sensory panel study as described herein.

[0268] The bitterness of the composition may be decreased compared to the baseline
composition by about 1%, about 2%, about 3%, about 4%, about 5%, about 6%, about
7%, about 8%, about 9%, about 10%, about 11%, about 12%, about 13%, about 14%,
about 15%, about 16%, about 17%, about 18%, about 19%, about 20%, about 21%,
about 22%, about 23%, about 24%, about 25%, about 26%, about 27%, about 28%,
about 29%, about 30%, about 31%, about 32%, about 33%, about 34%, about 35%,
about 36%, about 37%, about 38%, about 39%, about 40%, about 41%, about 42%,
about 43%, about 44%, about 45%, about 46%, about 47%, about 48%, about 49%,
about 50%, about 51%, about 52%, about 53%, about 54%, about 55%, about 56%,
about 57%, about 58%, about 59%, about 60%, about 61%, about 62%, about 63%,
about 64%, about 65%, about 66%, about 67%, about 68%, about 69%, about 70%,
about 71%, about 72%, about 73%, about 74%, about 75%, about 76%, about 77%,
about 78%, about 79%, about 80%, about 81%, about 82%, about 83%, about 84%,
about 85%, about 86%, about 87%, about 88%, about 89%, about 90%, about $1%,
about 92%, about 93%, about 94%, about 95%, about 96%, about 97%, about 88%,
about 99%, about 100%, or combinations thereof.

[0269] The bitterness of the composition may be decreased compared to the baseline
composition by about 1.1-fold, about 1.2-fold, about 1.3-fold, about 1.4-fold, about 1.5-
fold, about 1.6-fold, about 1.7-fold, about 1.8-fold, about 1.9-fold, about 2-fold, about
2.1-fold, about 2.2-fold, about 2.3-fold, about 2.4-fold, about 2.5-fold, about 2.6-fold,
about 2.7-fold, about 2.8-fold, about 2.9-fold, about 3-fold, about 3.1-fold, about 3.2-
fold, about 3.3-fold, about 3.4-fold, about 3.5-fold, about 3.6-fold, about 3.7-fold, about
3.8-fold, about 3.9-fold, about 4-fold, about 4.1-fold, about 4.2-fold, about 4.3-fold,
about 4.4-fold, about 4.5-fold, about 4.6-fold, about 4.7-fold, about 4.8-fold, about 4.9-
fold,about 5-fold, about 6-fold, about 7-fold, about 8-fold, about 9-fold, about 10-fold,
about 11-fold, about 12-fold, about 13-fold, about 14-fold, about 15-fold, about 16-fold,
about 17-fold, about 18-fold, about 19-fold, about 20-fold, about 21-fold, about 22-fold,



about 23-fold, about 24-fold, about 25-fold, about 26-fold, about 27-fold, about 28-fold,
about 29-fold, about 30-fold, about 31-fold, about 32-fold, about 33-fold, about 34-fold,
about 35-fold, about 36-fold, about 37-fold, about 38-fold, about 39-fold, about 40-fold,
about 41-fold, about 42-fold, about 43-fold, about 44-fold, about 45-fold, about 46-fold,
about 47-fold, about 48-fold, about 49-fold, about 50-fold, about 51-fold, about 52-fold,
about 53-fold, about 54-fold, about 55-fold, about 56-fold, about 57-fold, about 58-fold,
about 59-fold, about 60-fold, about 61-fold, about 62-fold, about 63-fold, about 64-fold,
about 65-fold, about 66-fold, about 67-fold, about 68-fold, about 69-fold, about 70-fold,
about 71-fold, about 72-fold, about 73-fold, about 74-fold, about 75-fold, about 76-fold,
about 77-fold, about 78-fold, about 79-fold, about 80-fold, about 81-fold, about 82-fold,
about 83-fold, about 84-fold, about 85-fold, about 86-fold, about 87-fold, about 88-fold,
about 89-fold, about $0-fold, about 91-fold, about 92-fold, about 93-fold, about 84-fold,
about 95-fold, about 96-fold, about 97-fold, about 98-fold, about 99-fold, about 100-
fold, or combinations thereof.

[0270] The mouthfeel of the composition is optionally increased compared to the
baseline composition by about 1%, about 2%, about 3%, about 4%, about 5%, about
6%, about 7%, about 8%, about 9%, about 10%, about 11%, about 12%, about 13%,
about 14%, about 15%, about 16%, about 17%, about 18%, about 19%, about 20%,
about 21%, about 22%, about 23%, about 24%, about 25%, about 26%, about 27%,
about 28%, about 29%, about 30%, about 31%, about 32%, about 33%, about 34%,
about 35%, about 36%, about 37%, about 38%, about 39%, about 40%, about 41%,
about 42%, about 43%, about 44%, about 45%, about 46%, about 47%, about 48%,
about 49%, about 50%, about 51%, about 52%, about 53%, about 54%, about 55%,
about 56%, about 57%, about 58%, about 59%, about 60%, about 61%, about 62%,
about 63%, about 64%, about 65%, about 66%, about 67%, about 68%, about 69%,
about 70%, about 71%, about 72%, about 73%, about 74%, about 75%, about 76%,
about 77%, about 78%, about 79%, about 80%, about 81%, about 82%, about 83%,
about 84%, about 85%, about 86%, about 87%, about 88%, about 89%, about $0%,
about 91%, about 92%, about 93%, about 94%, about 95%, about 96%, about 7%,
about 98%, about 99%, about 100%; or combinations thereof.

[0271] The mouthfeel of the composition is optionally increased compared to the
baseline composition by about 1.1-fold, about 1.2-fold, about 1.3-fold, about 1.4-fold,
about 1.5-fold, about 1.6-fold, about 1.7-fold, about 1.8-fold, about 1.9-fold, about 2-
fold, about 2.1-fold, about 2.2-fold, about 2.3-fold, about 2.4-fold, about 2.5-fold, about
2.6-fold, about 2.7-fold, about 2.8-fold, about 2.9-fold, about 3-fold, about 3.1-fold,
about 3.2-fold, about 3.3-fold, about 3.4-fold, about 3.5-fold, about 3.6-fold, about 3.7-
fold, about 3.8-fold, about 3.9-fold, about 4-fold, about 4.1-fold, about 4.2-fold, about
4.3-fold, about 4.4-fold, about 4.5-fold, about 4.6-fold, about 4.7-fold, about 4.8-fold,
about 4.9-fold,about 5-fold, about 6-fold, about 7-fold, about 8-fold, about 8-fold, about
10-fold, about 11-fold, about 12-fold, about 13-fold, about 14-fold, about 15-fold, about



16-fold, about 17-fold, about 18-fold, about 19-fold, about 20-fold, about 21-fold, about
22-fold, about 23-fold, about 24-fold, about 25-fold, about 26-fold, about 27-fold, about
28-fold, about 29-fold, about 30-fold, about 31-fold, about 32-fold, about 33-fold, about
34-fold, about 35-fold, about 36-fold, about 37-fold, about 38-fold, about 39-fold, about
40-fold, about 41-fold, about 42-fold, about 43-fold, about 44-fold, about 45-fold, about
46-fold, about 47-fold, about 48-fold, about 49-fold, about 50-fold, about 51-fold, about
52-fold, about 53-fold, about 54-fold, about 55-fold, about §6-fold, about 57-fold, about
58-fold, about 59-fold, about 60-fold, about 61-fold, about 62-fold, about 63-fold, about
64-fold, about 65-fold, about 66-fold, about 67-fold, about 68-fold, about 69-fold, about
70-fold, about 71-fold, about 72-fold, about 73-fold, about 74-fold, about 75-fold, about
76-fold, about 77-fold, about 78-fold, about 79-fold, about 80-fold, about 81-fold, about
82-fold, about 83-fold, about 84-fold, about 85-fold, about 86-fold, about 87-fold, about
88-fold, about 89-fold, about 90-fold, about $1-fold, about 92-fold, about 93-fold, about
94-fold, about 95-fold, about 96-fold, about 87-fold, about 98-fold, about 99-fold, about
100-fold; or combinations thereof.

[0272] A method for making the composition is provided, comprising:

e mixing a taste modulator

sekeetedﬂﬁraﬂ%\%a*—ie—ea%ﬁﬁe%compos*tmn and

e aumamiagent;

« wherein the mixing is carried out until a mixture of the taste modulator and the
umami agent is essentially homogenous.

[0273] Mixing is optionally carried out using a rotating drum mixer.

[0274] The method may further comprise mixing a solvent with the taste modulator and
the umami agent; and mixing the taste modulator, the umami agent, and the solvent
until a solution or a suspension is essentially homogeneous. The solvent may comprise
water.

[0275] The method may further comprise spray-drying the solution or the suspension.
[0276] The method may further comprise lyophilizing the solution or the suspension.
[0277] The method may further comprise tableting the mixture.

[0278] A

[0279]
[0280] Theprod il
carbonatedbeverage:







[0286]




[0287] Fre-secencanicmraray-comprisescirate {6 H07-3+

[0288] Fresecendamiormay comprisechtorde{C—1
[0289]

[0290]
samer

[0291] The third salt optionally has a third anion comprising gluconate (C6 H11 O7 -),
citrate (C6 H5 O7 -3 ), hydrogen citrate (C6 H6 O7 -2), dihydrogen citrate (C6 H7 O7 - ),
malate (C4 H6 O5 -2 ), hydrogen malate (C4 H7 O5 - ), maleate (C4 H2 04 -2 ), hydrogen
maleate (C4 H3 O4 - ), fumarate (C4 H2 04 -2 ), hydrogen fumarate (C4 H3 04 - ),
succinate (C4 H4 O4 -2 ), hydrogen succinate (C4 H5 04 - ), glutarate (C5H6 04 -2,
hydrogen glutarate (C5 H7 O4 - ), adipate (C6 H8 O4 -2), hydrogen adipate (C6 H3 04 -),
lactate (C3 H5 O3 -), tartrate (C4 H4 O6 -2), bitartrate (C4 H5 O6 - ), phosphate (PO4 -3
), monohydrogen phosphate (HPO4 -2 ), dihydrogen phosphate (H2 PO4 - ), fluoride (F-),
chloride (Cl-), sulfate (S04 -2), bisulfate (HSO4 - ), nitrate (NO3 - ), carbonate (CO3-2),
bicarbonate (HCO3 - ), glycerate (C3 H5 04 - ), glycolate (C2 H3 O3 - ), or combinations
thereof.

[0292] The third anion may comprise citrate (C6 H5 O7 -3), chloride (Cl-), phosphate
(PO4 -3), carbonate (CO3-2), sulfate (S04 -2), bisulfate, (HSO4 - ) and combinations
thereof.

[0293] The third anion may comprise citrate (C6 H5 O7 -3), sulfate (504 -2 ), or
combinations thereof.

[0294] The third anion may comprise sulfate (S04 -2).

[0295] The third anion may comprise citrate (C6 H5 07 -3).

[0296] The third anion may comprise chloride {(Cl- ).







[0306] Mg+2 is optionally present in the beverage composition in an amount from about
0.1 mM to about 5 mM, optionally from about 0.2 mM to about & mM, optionally from
about 0.3 mM to about 5 mM, optionally from about 0.4 mM to about 5 mM, optionally
from about 0.5 mM to about 5 mM, optionally from about 0.6 mM to about 5 mM,
optionally from about 0.7 mM to about 5 mM, optionally from about 0.8 mM to about 5
mM, optionally from about 0.8 mM to about 5 mM, optionally from about 1.0 mM to
about 5 mM, optionally from about 0.1 mM to about 4 mM, optionally from about 0.2
mM to about 4 mM, optionally from about 0.3 mM to about 4 mM, optionally from about
0.4 mM to about 4 mM, optionally from about 0.5 mM to about 4 mM, optionally from
about 0.6 mM to about 4 mM, optionally from about 0.7 mM to about 4 mM, optionally
from about 0.8 mM to about 4 mM, optionally from about 0.8 mM to about 4 mM,
optionally from about 1.0 mM to about4 mM, optionally from about 0.1 mM to about 3.5
mM, optionally from about 0.2 mM to about 3.5 mM, optionally from about 0.3 mM to
about 3.5 mM, optionally from about 0.4 mM to about 3.5 mM, optionally from about 0.5
mM to about 3.5 mM, optionally from about 0.6 mM to about 3.5 mM, optionally from
about 0.7 mM to about 3.5 mM, optionally from about 0.8 mM to about 3.5 mM,
optionally from about 0.9 mM to about 3.5 mM, and optionally from about 1.0 mM to
about 3.5 mM.



[0307] Ca+2 may be present in the beverage composition in an amount from about 0.1
mM to about 5 mM, optionally from about 0.2 mM to about 5 mM, optionally from about
0.3 mM to about 5 mM, optionally from about 0.4 mM to about 5 mM, optionally from
about 0.5 mM to about 5 mM, optionally from about 0.6 mM to about 5 mM, optionally
from about 0.7 mM to about 5 mM, optionally from about 0.8 mM to about 5 mM,
optionally from about 0.9 mM to about 5 mM, optionally from about 1.0 mM to about 5
mM, optionally from about 0.1 mM to about 4 mM, optionally from about 0.2 mM to
about 4 mM, optionally from about 0.3 mM to about 4 mM, optionally from about 0.4
mM to about 4 mM, optionally from about 0.5 mM to about 4 mM, optionally from about
0.6 mM to about 4 mM, optionally from about 0.7 mM to about 4 mM, optionally from
about 0.8 mM to about 4 mM, optionally from about 0.9 mM to about 4 mM, optionally
from about 1.0 mM to about 4 mM, optionally from about 0.1 mM to about 3.5 mM,
optionally from about 0.2 mM to about 3.5 mM, optionally from about 0.3 mM to about
3.5 mM, optionally from about 0.4 mM to about 3.5 mM, optionally from about 0.5 mM
to about 3.5 mM, optionally from about 0.6 mM to about 3.5 mM, optionally from about
0.7 mM to about 3.5 mM, optionally from about 0.8 mM to about 3.5 mM, optionally
from about 0.9 mM to about 3.5 mM, and optionally from about 1.0 mM to about 3.5
mM.

[0308] The first taste modulator component in the composition may be ata
concentration of from abseut-1 mM to abeut10 mM; and wherein the second taste
modulator component is at a concentration of from about1 mM to eboeut10 mM.

[0309] The first taste modulator component in the composition may be ata
concentration of from skett1 mM to abettd mM; and wherein the second taste
modulator component is at a concentration of from abest1 mM to abeut5 mM.

[0310] The first anion is optionally selected from citrate, sulfate, chloride, and
combinations thereof.

[0311] The first anion is optionally chloride.

[0312] The second anion is optionally selected from citrate, sulfate, chloride, and
combinations thereof.

[0313] The second anion may be chloride.

[0314] The third taste modulator component may-beis at a concentration of from about

#5 mM to aboeut15 mM.

[0315] The third anion may be selected from citrate, chloride, phosphate, carbonate,
sulfate, and combinations thereof; optionally from citrate, sulfate, chloride, and
combinations thereof.

[0316] The third anion may be chloride.



[0318] The umami agent may comprise L-glutamate, L-glutamic acid, a salt of L-
glutamic acid, L-glutamine, a salt of L-glutamine, L-aspartic acid, a salt of L-aspartic
acid, a 5'-ribonucleotide, a 5'-ribonucleotide salt thereof, autolyzed protein, hydrolyzed
protein, or combinations thereof

[0319] The umami agent may be selected from guanosine 5’-monophosphate, inosine
5'-monophosphate, disodium guanylate, disodium inosinate, disodium adenylate;
dipotassium guanylate, dipotassium inosinate, dipotassium adenylate, calcium
guanylate, calcium inosinate, calcium adenylate, and combinations thereof.

[0320] The umami agent may be an extract, a puree, or a puree prepared from a yeast, a
vegetable, a cereal, a meat, afish, a dairy product, or a egg yolk.

[0321] The umami agent may be selected from autolyzed yeast protein, hydrolyzed
yeast protein, hydrolyzed vegetable protein, and combinations thereof,

[0322] The umami agent may be fermented.

[0323]

[0324] AprotiuetisprovidedcomprisingtThe composition of the invention may be used

to prepare a product.

[0325] The product may be a savory composition, optionally a food product.

[0326] The food product may be a condiment, a cereal product, a rice product, a pasta
product, a tapioca product, a sago product, a baker's product, a biscuit product, a
pastry product, a bread product, a yeast product, a mustard product, a vinegar product,
a processed food product, a cooked vegetable product, a meat, a meat product, a meat
substitute product, an egg product, a dairy product, a cheese product, a dairy
substitute product, a soy product, an edible oil, or a fat product.

[0327] The food product may be a snack product such as potato chips, crisps, nuts,
tortilla-tostada, pretzels, cheese shacks, corn snacks, potato-snhacks, ready-to-eat
popcorn, microwaveable popcorn, pork rinds, nuts, crackers, cracker snacks; an aspic
product; a cured meat product such as a ham or bacon; a luncheon or breakfast meat
product, such as hotdogs, cold cuts, and sausages; a tomato product; a margarine
product; a peanut butter product; a soup product such as clear soups, canned soups,
cream soups, instant soups, and vegetable or meat broth products; a canned vegetable
product; or a pasta sauce product.



[0329] The mouthfeel is optionally improved compared to the baseline product by about
1%, about 2%, about 3%, about 4%, about 5%, about 6%, about 7%, about 8%, about
9%, about 10%, about 11%, about 12%, about 13%, about 14%, about 15%, about 16%,
about 17%, about 18%, about 19%, about 20%, about 21%, about 22%, about 23%,
about 24%, about 25%, about 26%, about 27%, about 28%, about 29%, about 30%,
about 31%, about 32%, about 33%, about 34%, about 35%, about 36%, about 37%,
about 38%, about 39%, about 40%, about 41%, about 42%, about 43%, about 44%,
about 45%, about 46%, about 47%, about 48%, about 49%, about 50%, about 51%,
about 52%, about 53%, about 54%, about 55%, about 56%, about 57%, about 58%,
about 59%, about 60%, about 61%, about 62%, about 63%, about 64%, about 65%,
about 66%, about 67%, about 68%, about 69%, about 70%, about 71%, about 72%,
about 73%, about 74%, about 75%, about 76%, about 77%, about 78%, about 79%,
about 80%, about 81%, about 82%, about 83%, about 84%, about 85%, about 86%,
about 87%, about 88%, about 89%, about 90%, about 1%, about 92%, about 3%,
about 94%, about 95%, about 96%, about 97%, about 98%, about 99%, about 100%,
about 101%, about 102%, about 103%, about 104%, about 105%, about 106%, about
107%, about 108%, about 109%, about 110%, about 111%, about 112%, about 113%,
about 114%, about 115%, about 116%, about 117%, about 118%, about 11%%, about
120%, about 121%, about 122%, about 123%, about 124%, about 125%, about 126%,
about 127%, about 128%, about 129%, about 130%, about 131%, about 132%, about
133%, about 134%, about 135%, about 136%, about 137%, about 138%, about 139%,
about 140%, about 141%, about 142%, about 143%, about 144%, about 145%, about
146%, about 147%, about 148%, about 149%, about 150%, about 151%, about 152%,
about 153%, about 154%, about 155%, about 156%, about 157%, about 158%, about



159%, about 160%, about 161%, about 162%, about 163%, about 164%, about 165%,
about 166%, about 167%, about 168%, about 169%, about 170%, about 171%, about
172%, about 173%, about 174%, about 175%, about 176%, about 177%, about 178%,
about 179%, about 180%, about 181%, about 182%, about 183%, about 184%, about
185%, about 186%, about 187%, about 188%, about 189%, about 190%, about 191%,
about 192%, about 193%, about 194%, about 195%, about 196%, about 197%, about
198%, about 199%, about 200%, or combinations thereof.

[0330] The mouthfeel may be improved compared to the baseline product by from
about 10% to about 200%, optionally by from about 50% to about 200%, optionally by
from about 100% to about 200%, optionally by from about 150% to about 200%,
optionally by at least 25%, optionally by at least 30%, optionally by at least 40%,
optionally by at least 50%, optionally by at least 75%, and optionally by at least 100%.

[0331] The mouthfeel may be improved compared to the baseline composition by about
1.1-fold, about 1.2-fold, about 1.3-fold, about 1.4-fold, about 1.5-fold, about 1.6-fold,
about 1.7-fold, about 1.8-fold, about 1.9-fold, about 2-fold, about 2.1-fold, about 2.2-
fold, about 2.3-fold, about 2.4-fold, about 2.5-fold, about 2.6-fold, about 2.7-fold, about
2.8-fold, about 2.9-fold, about 3-fold, about 3.1-fold, about 3.2-fold, about 3.3-fold,
about 3.4-fold, about 3.5-fold, about 3.6-fold, about 3.7-fold, about 3.8-fold, about 3.9-
fold, about 4-fold, about 4.1-fold, about 4.2-fold, about 4.3-fold, about 4.4-fold, about
4.5-fold, about 4.6-fold, about 4.7-fold, about 4.8-fold, about 4.9-fold,about 5-fold,
about 6-fold, about 7-fold, about 8-fold, about 9-fold, about 10-fold, about 11-fold,
about 12-fold, about 13-fold, about 14-fold, about 15-fold, about 16-fold, about 17-fold,
about 18-fold, about 19-fold, about 20-fold, about 21-fold, about 22-fold, about 23-fold,
about 24-fold, about 25-fold, about 26-fold, about 27-fold, about 28-fold, about 29-fold,
about 30-fold, about 31-fold, about 32-fold, about 33-fold, about 34-fold, about 35-fold,
about 36-fold, about 37-fold, about 38-fold, about 39-fold, about 40-fold, about 41-fold,
about 42-fold, about 43-fold, about 44-fold, about 45-fold, about 46-fold, about 47-fold,
about 48-fold, about 49-fold, about 50-fold, about 51-fold, about 52-fold, about 53-fold,
about 54-fold, about 55-fold, about 56-fold, about 57-fold, about 58-fold, about 59-fold,
about 60-fold, about 61-fold, about 62-fold, about 63-fold, about 64-fold, about 65-fold,
about 66-fold, about 67-fold, about 68-fold, about 69-fold, about 70-fold, about 71-fold,
about 72-fold, about 73-fold, about 74-fold, about 75-fold, about 76-fold, about 77-fold,
about 78-fold, about 79-fold, about 80-fold, about 81-fold, about 82-fold, about 83-fold,
about 84-fold, about 85-fold, about 86-fold, about 87-fold, about 88-fold, about 89-fold,
about 90-fold, about 91-fold, about 92-fold, about 93-fold, about 94-fold, about 95-fold,
about 96-fold, about $7-fold, about 98-fold, about 99-fold, about 100-fold, about 100-
fold, about 101-fold, about 102-fold, about 103-fold, about 104-fold, about 105-fold,
about 106-fold, about 107-fold, about 108-fold, about 109-fold,about 110-fold, about
111-fold, about 112-fold, about 113-fold, about 114-fold, about 115-fold, about 116-
fold, about 117-fold, about 118-fold, about 119-fold, about 120-fold, about 121-fold,



about 122-fold, about 123-fold, about 124-fold, about 125-fold, about 126-fold, about
127-fold, about 128-fold, about 129-fold, about 130-fold, about 131-fold, about 132-
fold, about 133-fold, about 134-fold, about 135-fold, about 136-fold, about 137-fold,
about 138-fold, about 139-fold, about 140-fold, about 141-fold, about 142-fold, about
143-fold, about 144-fold, about 145-fold, about 146-fold, about 147-fold, about 148-
fold, about 149-fold, about 150-fold, about 151-fold, about 152-fold, about 153-fold,
about 154-fold, about 155-fold, about 156-fold, about 157-fold, about 158-fold, about
159-fold, about 160-fold, about 161-fold, about 162-fold, about 163-fold, about 164-
fold, about 165-fold, about 166-fold, about 167-fold, about 168-fold, about 169-fold,
about 170-fold, about 171-fold, about 172-fold, about 173-fold, about 174-fold, about
175-fold, about 176-fold, about 177-fold, about 178-fold, about 179-fold, about 180-
fold, about 181-fold, about 182-fold, about 183-fold, about 184-fold, about 185-fold,
about 186-fold, about 187-fold, about 188-fold, about 189-fold, about 120-fold, about
191-fold, about 192-fold, about 193-fold, about 184-fold, about 195-fold, about 196-
fold, about 197-fold, about 198-fold, about 199-fold, about 200-foldor combinations
thereof.

[0332] From the foregoing, it will be seen that aspects herein are well adapted to attain
all the ends and objects hereinabove set forth together with other advantages which are
obvious and which are inherent to the structure.

[0333] While specific elements and steps are discussed in connection to one another, it
is understood that any element and/or steps provided herein is contemplated as being
combinable with any other elements and/or steps regardless of explicit provision of the
same while still being within the scope provided herein.

[0334] It will be understood that certain features and sub-combinations are of utility
and may be employed without reference to other features and sub-combinations. This
is contemplated by and is within the scope of the claims.

[0335] Since many possible aspects may be made without departing from the scope
thereof, it is to be understood that all matter herein set forth or shown in the
accompanying drawings and detailed description is to be interpreted as illustrative and
notin a limiting sense.

[0336] Itis also to be understood that the terminology used herein is for the purpose of
describing particular aspects only, and is not intended to be limiting. The skilled artisan
will recognize many variants and adaptations of the aspects described herein. These
variants and adaptations are intended to be included in the teachings of this disclosure
and to be encompassed by the claims herein.

[0337] Now having described the aspects of the present disclosure, in general, the
following Examples describe some additional aspects of the present disclosure. While
aspects of the present disclosure are described in connection with the following



examples and the corresponding text and figures, there is no intent to limit aspects of
the present disclosure to this description.

EXAMPLES

[0338] The following examples are put forth so as to provide those of ordinary skill in the
art with a complete disclosure and description of how the compounds, compositions,
articles, devices and/or methods claimed herein are made and evaluated, and are
intended to be purely exemplary of the disclosure and are not intended to limit the
scope of what the inventors regard as their disclosure. Efforts have been made to
ensure accuracy with respect to numbers (e.g., amounts, temperature, etc.), but some
errors and deviations should be accounted for. Unless indicated otherwise, ingredient
concentrations are weight/volume (e.g., mg/L) or molar/millimolar, temperature is in °C
or is at ambient temperature, and pressure is at or near atmospheric.

[0339] It should be noted that certain tables (Tables 4-13 and 59) referred to herein
below follow this section and before the claims in full-page format in landscape
orientation and rotated 90° counterclockwise to the text preceding and following these
tables.

Example 1. Materials and Methods - Umami Taste.

[0340] Representative formulations within the scope of the disclosed formulations were
prepared and subjected to sensory testing by the methods described above in the
section entitled Testing Methodology, where formulations were rated on a 0-15 scales
for the Taste Attributes: Umami Intensity (Ul), Saltiness Intensity (Sal), Sourness
Intensity (Sol), Bitterness Intensity (Bl), Astringency Intensity (Al), and Mouthfeel
Intensity (MF). In sensory test sessions, the number of samples evaluated was limited
to four. In the initial phase of formulation screening, testing was carried outin triplicate
with a single subject extensively experienced in the technique of flavor profile analysis.

[0341] Materials used in these studies were as follows: MSG-H2 O, monohydrate form 2
93.0% (Millipore Sigma Corporation, St. Louis, Missouri); inosine 5'-monophosphate
disodium salt hydrate with formula given as C10 H11 N4 O8 PNa2 .xH2 O, although
sample specification information provided no information as to specific H2 O content;
potassium chloride (NOW Foods, Bloomingdale, Illinois); magnesium chloride
hexahydrate (Heiltropfen Laboratories LLP, London, United Kingdom); calcium chloride,
anhydrous = 93.0% {Millipore Sigma Corporation); and distilled water (Kroger brand
distilled water).

Example 2, Effect of a Representative Disclosed Taste Modulation Formulation on
Umami Taste.

[0342] This study assessed the effect of a disclosed taste modulation formulation on
umami taste and other sensory perceptions as described above for the test method,



i.e., Umami Intensity (Ul), Sourness Intensity (Sol), Saltiness Intensity (Sal), Bitterness
Intensity (Bl), Mouthfeel Intensity (MF) and Astringency Intensity (Al).

[0343] The sensory protocol was as follows:

« 1.Scramble ambient temperature samples so that each test solution is an
unknown sample for sensory testing.

+ 2. Rinse mouth with 15 mL water while swishing vigorously followed by
expectoration.

« 3. Take 15 mL of the sample into the mouth and swish around vigorously for 15
sec scaling Umami Intensity (U), Sourness Intensity (So), Saltiness Intensity (Sa),
Bitterness Intensity (B), Mouthfeel Intensity (MF) and Astringency Intensity (A) on
0-15 scales during this period and recording them in a table.

« 4, Expectorate sample, rinse mouth vigorously with 15 mL water and expectorate
at 15 sec.

+ 5. Note any change in sensory perceptions over the next 2 min and record
observations in atable.

+ 6. Rinse mouth with 15 mL water with vigorous agitation in the mouth for 15 sec
and expectorate.

7. Wait a minimum of 15 min and repeat with next sample.

8. Break sample code to identify samples.

[0344] Materials: MSG.H2 O (MW = 187.13): Sigma-Aldrich Monohydrate (>/= 93.0%);
Potassium Chloride (MW = 74.55): Now Foods (Bloomingdale, IL); Magnesium Chloride
Hexahydrate (M = 203.30): Heiltropfen (Germany); Calcium Chloride (MW = 110.98):
Sigma-Aldrich Anhydrous (>/= 93.0%); and Water: Kroger Brand Distilled Water.

[0345] Briefly, a stock solution of 10 mM KCI (746 mg/L) / 3 mM MgCl2 «6H2 O (610
mg/L) / 3 mM CaCl2 (333 mg/L) in 1.00 L water was prepared in a 1L E-flask, stirring to
full dissolution. 100 mL portions of the mineral salt solution were then transferred to
two 250 mL plastic-capped glass bottles and 100 mL portions of waterwere added to
the other two 250 mL plastic-capped glass bottles. Sample completion was carried out
by addition of MSG as follows for Sample Nos. 1-4.

[0346] Sample 1: MSG-H2 O (12 mM, 224 mg/100 mL) in water; pH =6.72 at 22 °C.
Indicated in Sample ID below as "MSG Control 1.*

[0347] Sample 2: MSG-H2 O (12 mM, 224 mg/100 mL) in water. Indicated in Sample ID
below as "MSG Control 2."



[0348] Sample 3: MSG-H2 O (12 mM, 224 mg/100 mL) in the stock solution described
above (10 mM KCI, 3mM MgCI2, and 3 mM CaCl2); pH =7.08 at 22 °C. Indicated in
Sample ID below as "MSG + TMS - 1.°

[0349] Sample 4: MSG-H2 O (12 mM, 224 mg/100 mL) in the stock solution described
above (10 mM KCI, 3mM MgClI2, and 3 mM CacCl2). Indicated in Sample ID below as
"MSG+TMS-2"

[0350] Three independent trials were carried out and the data are summarized below in
Table 1, with individual results from each trial and average of the three trials as
indicated.

Samples (Ul Sol |Sal (BI MF | Al Comments

Excellent inter-trial reproducibility
MSG 5,5,410,0,0(2,2,2]3,3,3|3,3,4(0,0,0 | showing weak MF and weak bitter
off taste in every trial.

Control 1 | Ave: | Ave: | Ave: | Ave: | Ave: | Ave:

4.7 0.0 |20 |3.0 |3.3 |00

Excellent inter-trial reproducibility
MSG 55,4|10,0,0(2,2,2]3,3,3|3,3,3(0,0,0 | showing weak MF and weak bitter
off taste in every trial.

Control 2 | Ave: | Ave: | Ave: | Ave: | Ave: | Ave:

4.7 0.0 |20 |30 |30 (00

Excellent inter-trial reproducibility
MSG + 5,5,5|0,0,0(2,2,2|0,0,0|6,6,60,0,0 [ showing significantly increased MF
and reduction in bitter off taste.

TMS -1 Ave: | Ave: | Ave: | Ave: | Ave: | Ave:

5.0 0.0 |20 |00 |60 (0.0

Excellent inter-trial reproducibility
MSG + 5,5,510,0,0(2,2,2|0,0,0|6,6,60,0,0 [ showing significantly increased MF
and reduction in bitter off taste.




TMS -2 | Ave: |Ave: | Ave: | Ave: | Ave: | Ave:

5.0 0.0 |20 |00 |60 (0.0

[0351] The data obtained in the sensory trials above indicated that a control solution
having MSG at 12 mM exhibited a weak to medium intensity umami taste with some
mouthfeel and, surprisingly, a noticeable bitter off-taste. The disclosed taste modulator
composition tested in the above sensory trials demonstrated that it was capable of
completely eliminating the bitter off-taste of the control solution and that it markedly
increased the mouthfeel. The average of the data for the three trials is shown graphically
in FIG. 6 . These data show that the disclosed taste modulation compositions can
eliminate bitter off-taste and improve mouthfeel in a common commercial umami taste
stimulus. The disclosed taste modulation compositions are believed to be useful for
improving taste qualities of a variety of savory foods.

Example 3. Effect of a Representative Disclosed Taste Modulation Formulation on
Umami Taste.

[0352] This study assessed the effects of a disclosed taste modulation formulation on
umami taste and other sensory perceptions as described above for the test method,
i.e., Umami Intensity (Ul), Sourness Intensity (Sol), Saltiness Intensity (Sal), Bitterness
Intensity (Bl), Mouthfeel Intensity (MF) and Astringency Intensity (Al).

[0353] The sensory protocol was as described above in Example 2.

[0354] Materials: MSG.H2 O (MW = 187.13): Sigma-Aldrich Monohydrate (>/= 93.0%);
Potassium Chloride (MW = 74.55): Now Foods (Bloomingdale, IL); Magnesium Chloride
Hexahydrate (M = 203.30): Heiltropfen (Germany); Calcium Chloride (MW = 110.98):
Sigma-Aldrich Anhydrous (>/= 93.0%); Water: Kroger Brand Distilled Water; and Inosine
5'-Monophosphate Disodium Salt Hydrate (MW = 392.17 Anhydrous). For the Inosine 5'-
Monophosphate Disodium Salt Hydrate used, the manufacturer's formula was given as
C10H11 N4 O8 PNa2 .xH2 O, i.e., the material was specified as a hydrate but no
information was provided regarding H2 O content.

[0355] Briefly, a stock solution of 10 mM KCI (746 mg/L) / 3 mM MgCl2 «6H2 O (610
mg/L) / 3 mM CaCl2 (333 mg/L) in 1.00 L water was prepared in a 1L E-flask, stirring to
full dissolution. 100 mL portions of the mineral salt solution were then transferred to
two 250 mL plastic-capped glass bottles and 100 mL portions of waterwere added to
the other two 250 mL plastic-capped glass bottles. Sample completion was carried out
by addition of MSG as follows for Sample Nos. 1-4.

[0356] Sample 1: MSG-H2 O (12 mM, 224 mg/100 mL) and IMP (1.2 mM, 47mg/100 mL)
inwater; pH =7.36 at 22 °C. Indicated in Sample ID below as "MSG/IMP Control 1."



[0357] Sample 2: MSG-H2 O (12 mM, 224 mg/100 mL) and IMP (1.2 mM, 47mg/100
mL)in water. Indicated in Sample ID below as "MSG/IMP Control 2"

[0358] Sample 3: MSG-H2 O {12 mM, 224 mg/100 mL) and IMP (1.2 mM, 47mg/100
mL)in the stock solution described above (10 mM KCI, 3 mM MgCI2, and 3 mM CaCl2 );
pH=7.35at 22 °C. Indicated in Sample ID below as "MSG/IMP + TMS - 1."

[0359] Sample 4: MSG-H2 O (12 mM, 224 mg/100 mL) in the stock solution described
above (10 mM KCI, 3 mM MgCl12 , and 3 mM CaCl2). Indicated in Sample ID below as
"MSG/IMP + TMS - 2"

[0360] Three independent trials were carried out and the data are summarized below in
Table 2, with individual results from each trial and average of the three trials as
indicated.

Samples Ul Sol |Sal |BI MF |Al Comments

MSG/IMP 6,6.60,0,012,2,2|3,3,3|3,3,3|2,1,2 | Excellent reproducibility.
Control 1 Ave: | Ave: | Ave: | Ave: | Ave: | Ave:

6.0 0.0 |2.0 |3.0 |3.0 |17

MSG/IMP 5,6,60,0,012,1,2|3,3,3|3,3,3|2,1,2 | Excellent reproducibility.
Control 2 Ave: | Ave: | Ave: | Ave: | Ave: | Ave:

5.7 0.0 |17 |3.0 |3.0 |17

MSG/IMP+TMS -1 |6,6.6|0,0,0|2,2,2|0,0,0|6,6.6|1,1,2 | Excellent reproducibility.

Ave: Ave: | Ave: | Ave: | Ave: | Ave:

6.0 0.0 |20 |00 |60 (1.3

MSG/IMP+TMS -216,7,7|0,0,0|2,2,2|0,0,0|6,6.6|0,0,2 | Excellent reproducibility.

Ave: Ave: | Ave: | Ave: | Ave: | Ave:

6.7 00 |20 |00 |60 (0.7

[0361] The data obtained in the sensory trials above indicated that a control solution
having MSG at 12 mM and IMP at 1.2 mM exhibited a medium intensity umami taste with



some mouthfeel and, surprisingly, a noticeable bitter off-taste. The disclosed taste
modulator composition tested in the above sensory trials demonstrated that it was
capable of completely eliminating the bitter off-taste of the control solution and that it
markedly increased the mouthfeel. The average of the data for the three trials is shown
graphically in FIG. 7 . These data show that the disclosed taste modulation
compositions can eliminate bitter off-taste and improve mouthfeelin a common
commercial umami taste stimulus. The disclosed taste modulation compositions are
believed to be useful for improving taste qualities of a variety of savory foods.

Example 4. Effect of a Representative Disclosed Taste Modulation Formulation on
Mouthfeel with Umami Taste.

[0362] This study assessed the effects of a disclosed taste modulation formulation on
umami taste and other sensory perceptions as described above for the test method,
i.e., Umami Intensity {(Ul), Sourness Intensity (Sol), Saltiness Intensity (Sal), Bitterness
Intensity (Bl), Mouthfeel Intensity (MF) and Astringency Intensity (Al).

[0363] The sensory protocol was as described above in Example 2.

[0364] Materials: Materials: MSG (MW = 187.13; Ajinomoto Foods North America, Inc.,
Ontario, CA); Potassium Chloride (MW = 74.55): Now Foods (Bloomingdale, IL);
Magnesium Chloride Hexahydrate (MgCl2 «6H2 O; M = 203.30): Heiltropfen (Germany);
Calcium Chloride (MW = 110.98): Sigma-Aldrich Anhydrous (>/= 93.0%); Water: Kroger
Brand Distilled Water;

[0365] Briefly, a MSG Stock Solution of 12 mM MSG (224mg/L) was prepared and 100
mL portions of it were added to four 250 mL plastic-capped glass bottles. Sample
preparation was complted as follows:

« Sample 1; 100 mL of MSG Stock Solution; pH =86.71. Indicated in Sample ID
below as "MSG Control 1.

¢ Sample 2: 100 mL of MSG Stock Solution + 10 mM KCI (74mg/100 mL), 1.5 mM
MgCl2 .6H2 O (31mg/100 mL), and 1.5 mM CaCl2 (17mg/100 mL); pH 7.11.
Indicated in Sample ID below as "MSG/K/Mg/Ca Sample 1."

e Sample 3: 100 mL of MSG Stock Solution + 10 mM KCI {(74mg/100 mL), 3.0 mM
MgCl12 .6H2 O (61mg/100 mL), and 3.0 mM CaCl2 (33mg/100 mL); pH 7.10.
Indicated in Sample ID below as "MSG/K/Mg/Ca Sample 2."

¢ Sample 4: 100 mL of MSG Stock Solution + 10 mM KCI (74mg/100 mL), 5mM
MgCl12 .6H2 O (102mg/100 mL), and 5 mM CaCl2 (55mg/100 mL); pH 7.11.
Indicated in Sample ID below as "MSG/K/Mg/Ca Sample 3."

[0366] Eight independent trials were carried out and the average results are
summarized below in Table 3.



Samples UL [Sol|Sal|Bl [MF|AL

MSG Control 1 5.0/0.0]2.0(0.0|1.5]0.0

MSG/K/Mg /Ca Sample 1]5.0|0.0|2.0(0.0(4.2|0.0

MSG/K/Mg /Ca Sample 215.010.0(2.0(0.0(5.2|0.0

MSG/K/Mg /Ca Sample 3[5.010.0(2.0(0.0(5.0(0.0

[0367] The data obtained shows that representative disclosed taste modulator
compositions improve the low mouthfeel value of the control sample, i.e, the disclosed
taste modulator composition tested in the above sensory trials demonstrated that it
was capable of markedly increasing the mouthfeel. The average of the data for the three
trials is shown graphically in FIG. 8 . These data show that the disclosed taste
modulation compositions can improve mouthfeel in a common commercial umami
taste stimulus. The disclosed taste modulation compositions are believed to be useful
forimproving taste qualities, e.g., mouthfeel, of a variety of savory foods.

[0368] Standard Deviations, Standard Errors and Confidence Intervals with the results
provided in the following table (Table 4). And since the Confidence Intervals do not
overlap for the MF ratings of the MSG Control and the KCI/MgCIL2 /CaCl2 taste
modulator fortified MSG samples, it can be concluded that the taste modulator, at a
95% level of confidence, increases MSG MF. In addition, since the Confidence Intervals
do not overlap for the 10 mM KCI/1.5 mM MgCI2 /1.5 mM CaCl2 taste modulator MSG
sample and the 10 mM KCI/3.0 mM MgCI2 /3.0 mM CaClI2 taste modulator MSG
sample, it can be concluded, with a 95% level of confidence, that there is a relationship
between MF and the concentrations of MgCIl2 and CaCl2 in the taste modulator
composition. Itis of interest that MF did not further increase in proceeding from the 10
mM KCI1/3.0 mM MgCI2 /3.0 mM CaCl2 taste modulator MSG sample to the 10 mM
KCI/5.0 mM MgCI2 /5.0 mM CaCl2 taste modulator MSG sample which may suggest
that a maximal or optimal taste modulator composition is about 3-5 mM for MgCl12 and
CacCl2 in these studies. Data for the individual trials and calculated standard deviations
are given below in Table 3.

Trial MSG MSG/K/Mg/Ca MSG/K/Mg/Ca MSG/K/Mg/Ca
Control 1 | Sample 1 Sample 2 Sample 3

1 2 4 6 5

2 2 5 4 5




3 1 5 6 4

4 1 3 5 6

5 1 3 6 5

6 1 4 5 6

7 2 5 5 3

8 2 4 5 6
Mean 1.50 413 5.25 5.00
sSD 0.53 0.83 0.71 1.07
SE 0.19 0.30 0.25 0.38
Confidence

Interval Lower 1.1 3.5 4.8 4.2
Bound

Confidence

Interval Upper 1.9 4.7 5.8 5.8
Bound

Example 5. Effect of a Representative Disclosed Taste Modulation Formulation on
Mouthfeel with Umami Taste.

[0369] This study assessed the effects of a disclosed taste modulation formulation on
umami taste and other sensory perceptions, e.g., mouthfeel, as described above for the
test method, i.e., Umami Intensity (Ul), Sourness Intensity (Sol), Saltiness Intensity
(Sal), Bitterness Intensity {(Bl), Mouthfeel Intensity (MF) and Astringency Intensity (Al).

[0370] The sensory protocol was as described above for Example 4.

[0371] Experiment 1. The effect of a disclosed taste modulation formulation on umami
taste and other sensory perceptions, e.g., mouthfeel, was assessed for a Savory Food
Seasoning preparation as described below.

[0372] Materials: Savory Food Seasoning preparation was Trader Joe's Mushroom &
Company Multipurpose Umami Seasoning Blend ("TJU"); Ingredients include Kosher
Salt, Dried Onions; Ground Mustard Seed, Porcini Mushroom Powder, White Button



Mushroom Powder, Crushed Red Pepper, Black Pepper and Dried Thyme. Serving Size
indicated to be Yatsp = 1g w/ 0g Fat, 140mg Sodium, 0g Carbohydrate and 0g Protein
(Trader Joe's, Monrovia, CA). All other materials were as described above for Example 4.

[0373] Sample 1: TIU @ 600mg/100 mL Water; pH = 5.76. Indicated in Sample ID below
as "TJU Control 1.”

[0374] Sample 2: TJU @ 600mg/100 mL Water, KCI @ 10 mM (74mg/100 mL), MgCI2
.6H2 0 @ 3 mM {(61mg/100 mL) and CaCl2 @ 3 mM (33mg/100 mL) in Water; pH = 5.45.
Indicated in Sample ID below as "TJU/K/Mg/Ca Sample 1."

[0375] Three independent trials were carried out and the average results are
summarized below in Table 4.

Samples Ul [Sol|Sal|BI [MF|AL

TJU Control 1 3.7|10.0(2.0(0.0(4.0|0.0

TIU/K/Mg/Ca Sample 113.7|10.0(2.0(0.0(6.0(0.0

[0376] The data obtained shows that representative disclosed taste modulator
compositions improve the low mouthfeel value of the control sample, i.e, the disclosed
taste modulator composition tested in the above sensory trials demonstrated that it
was capable of markedly increasing the mouthfeel. The average of the data for the three
trials is shown graphically in FIG. 9. These data show that the disclosed taste
modulation compositions can improve mouthfeel in a common commercial umami
taste stimulus. The disclosed taste modulation compositions are believed to be useful
forimproving taste qualities, e.g., mouthfeel, of a variety of savory foods.

[0377] Experiment 2. The effect of a disclosed taste modulation formulation on umami
taste and other sensory perceptions, e.g., mouthfeel, was assessed for a Savory Food
Seasoning preparation as described below.

[0378] Materials: Savory Food Seasoning preparation was Takaii Umami Powder
Seasoning made from Shiitake Mushrooms ("TUP"); Ingredients include Shiitake
Mushroom Powder, Salt, Mushroom Extract and Calcium Carbonate. Serving Size
indicated to be Y2 tsp or 2g w/ 0g Fat, 260mg Sodium, 0g Carbohydrate and 0g Protein;
Label also states Vegan, Gluten Free and No MSG (Fifth Foods Inc., Mercer Island, WA).
All other materials were as described above for Example 4.

[0379] Sample 1: TUP @ 600mg/100 mL Water; pH = 6.55. Indicated in Sample ID below
as "TJU Control 1."



[0380] Sample 2: TUP @ 600mg/100 mL Water, KCl @ 10 mM (74mg/100 mL), MgCl2
.6H2 0 @ 3 mM (61mg/100 mL) and CaCl2 @ 3 mM (33mg/100 mL) in Water; pH =6.53.
Indicated in Sample ID below as "TJU/K/Mg/Ca Sample 1."

[0381] Three independent trials were carried out and the average results are
summarized below in Table 5.

Samples Ul [Sol|Sal|Bl [MF|AL

TUP Control 1 5.3|0.0(2.710.0|14.0(0.0

TUP/K/Mg/Ca Sample 1|5.7(0.0 |3.0 |0.0|5.7]0.0

[0382] The data obtained shows that representative disclosed taste modulator
compositions improve the low mouthfeel value of the control sample, i.e, the disclosed
taste modulator composition tested in the above sensory trials demonstrated that it
was capable of markedly increasing the mouthfeel. The average of the data for the three
trials is shown graphically in FIG. 10 . These data show that the disclosed taste
modulation compositions can improve mouthfeel in a common commercial umami
taste stimulus. The disclosed taste modulation compositions are believed to be useful
forimproving taste qualities, e.g., mouthfeel, of a variety of savory foods.

Example 6. Effect of a Representative Disclosed Taste Modulation Formulation on
Mouthfeel with Hydrolyzed Vegetable Protein.

[0383] This study assessed the effects of a disclosed taste modulation formulation on
sensory perceptions, e.g., mouthfeel, as described above for the test method with a
hydrolyzed vegetable protein preparation, i.e., Umami Intensity (Ul), Sourness Intensity
(Sol), Saltiness Intensity (Sal), Bitterness Intensity (Bl), Mouthfeel Intensity (MF) and
Astringency Intensity (Al).

[0384] The sensory protocol was as described above for Example 2.

[0385] Materials: The hydrolyzed vegetable protein preparation was Zammex Hydropea
Hydrolyzed Pea Protein (ZHP); Ingredients include Pure Organic Pea Protein. Serving
Size indicated to be 2 scoops or 34g w/ 1.5g Fat, 110mg Sodium, 1.3g Carbohydrate and
27.2g Protein. Each serving indicated to contain 1163mg Alanine, 2404mg Arginine,
3128mg Aspartic Acid, 4753mg Glutamic Acid, 1064mg Glycine, 683mg Histidine,
224mg Tryptophan, 476mg Cystine, 1343mg Isoleucine, 2349mg Leucine, 2050mg
Lysine, 296mg Methionine, 1526mg Phenylalanine, 1118mg Proline, 1394mg Serine,
1000mg Threonine, 1030mg Tyrosine and 1400mg Valine; (Zammex Nutrition LLC,
Piscataway, NJ).. All other materials were as described above for Example 4.

[0386] Sample 1: ZHP @ 2000mg/100 mL Water; pH = 7.13. Indicated in Sample ID
below as "ZHP Control 1."



[0387] Sample 2: ZHP @ 2000mg/100 mL Water; KCl @ 10 mM (74mg/100 mL), MgCI2
.6H2 0 @ 3 mM (61mg/100 mL) and CaCl2 @ 3 mM (33mg/100 mL) in Water; pH = 5.45.
Indicated in Sample ID below as "ZHP/K/Mg/Ca Sample 1."

[0388] Three independent trials were carried out and the average results are
summarized below in Table 6.

Samples Ul [Sol|Sal|BI [MF|AL

TJU Control 1 0.0|0.0(0.0|0.0(0.3|0.0

TIU/K/Mg/Ca Sample 1]0.0|0.0|0.0|0.0(3.3|0.0

[0389] The data obtained shows that representative disclosed taste modulator
compositions improve the low mouthfeel value of the control sample, i.e, the disclosed
taste modulator composition tested in the above sensory trials demonstrated that it
was capable of markedly increasing the mouthfeel. The average of the data for the three
trials is shown graphically in FIG. 10 . These data show that the disclosed taste
modulation compositions can improve mouthfeel in a common hydrolyzed vegetable
protein preparation. The disclosed taste modulation compositions are believed to be
useful for improving taste qualities, e.g., mouthfeel, of food additives, e.g., hydrolyzed
vegetable protein preparation.

Example 1. Effect of a Representative Disclosed Taste Modulation Formulation on
Bitterness with Stevia Sweetener Preparations.

[0390] It is known some stevia sweetner preparations are associated with a bitter off-
taste sensory sensation, and the level of bitterness can vary with processing method
and overall purity of the preparation. This study assessed the effects of a disclosed
taste modulation formulation on sensory perceptions, e.g., Sourness Intensity (Sol),
Saltiness Intensity (Sal), Bitterness Intensity (Bl), Mouthfeel Intensity (MF) and
Astringency Intensity (Al), using various commercial stevia sweetener preparation.

Experiment 1.

[0391] Materials: The stevia sweetener preparations are as described herein. All other
materials were as described above for Example 4. The 3 commercial tabletop
sweeteners purchased were as follows:

« Splenda Naturals Stevia Zero Calorie Sweetener: The package label indicated
this product to be 2.0g/packet of erythritol and stevia leaf extract and for 1
packet to be equivalent to 2 teaspoons of sugar. Further the package label
indicated the stevia extract to be rebaudioside D and to taste like sugar and have
no aftertaste. The product is distributed by TC Heartland LLC (Carmel, IN).



« Simple Truth Organic Zero Calorie Sweetener Stevia Extract Blend: The package
label indicated this product to be 1.0g/packet organic erythritol and organic
stevia extract. Further the package label indicated that one packet is equivalent
to 2 teaspoons of sugar. The product is distributed by The Kroger Co. {(Cincinnati,
Ohio).

+ Steviain the Raw Zero Calorie Sweetener: The package label indicated this
product to be 1.0g/packet dextrose and stevia leaf extract. Further the package
label indicated each packet to have the sweetness of 2 teaspoons of sugar. The
productis distributed by Cumberland Packing Corporation {Brooklyn, NY).

[0392] The sensory protocol was generally as described below, with Sweetness
Intensity and Bitterness Intensity assessed using a 0-15 scales.

[0393] They were first evaluated at 1 packet/ 4 0z (120 mL) and second at 2 packets/ 4
oz (120 mL) distilled water. The results of this evaluation are shown in Table 7 below.

One Two Packets /
Sweetener
Packet/ 40z 40z
Sweetness Bitterness Sweetness Bitterness

Splenda Naturals Stevia Zero Calorie

6 0 8 0
Sweetener (SNS)
Simple Truth Organic Zero Calorie 6 5 8 5
Sweetener Stevia Extract Blend (STO)
Stevia in the Raw Zero Calorie

4 0 8 3

Sweetener (SRS)

[0394] The data obtained shows that certain commercial stevia preparations are
associated with a concentration-dependent bitterness sensory component.

[0395] From the foregoing analysis it was determined that the STO sweetener was a
suitable stevia sweetener preparation to test for bitterness inhibition using a disclosed
taste modulation composition. The following two samples were then prepared:

+ (a) 2 packets of STO tabletop sweetenerin 100 mL distilled water; and

« (b) 2 packets of STO tabletop sweetener in 100mL distilled water with KCl @ 10
mM, MgCI2 «6H2 O @ 3 mM and CaCl2 @ 3 mM.

[0396] The two samples were then evaluated in duplicate with the following sensory
protocol:



e (1)tastethe STO/10mM KCI/3 mM MgCl2 /3 mM CaCl2 sample swirling gently
in the mouth for 15 sec and expectorate;

o {2)rinse with 15 mL water and expectorate @ 30 sec;

+ (3) rate intensities of Sweetness, Saltiness, Bitterness, Mouthfeel, Astringency on
a 0-15 scales and Sweetnhess Appearance Time [R = Rapid (0.0), D = Delay (2.5),
SD = Significant Delay (5.0)];

+ (4) observe the Sweetness Rebound after the waterrinse and rate Sweetness
Linger @ 2min 30 sec on a 0-5 scale;

+ (5) rinse with 15 mL water, observe Sweetness Desensitization and rate [N =
None {0.0), S = Slight (2.5), M = Medium (5.0)]; and

¢ (6) repeat Steps 1-5w/ the STO Sample after a 15 min break.

[0397] The results obtained in the foregoing study are shown below in Table 8 and FIG.
12.

Sample S|Sa|B |MF|A|[AT |SL|SD

STOw/ KCU/MgCl2/CaCl2|8|0 |2 |55|1]|0 |1 |25

STO 8|0 |45]4.5(1(2.5|5 |5

[0398] The data show that a representative taste modulator composition, i.e., 10 mM
KC1/3 mM MgCl2 / 3 mM CaCl2 , markedly reduces the bitter off taste of the STO
tabletop sweetener. At the same time, this taste modulator composition also increases
the Mouthfeel of the STO tabletop sweetener, accelerates its sweetness Appearance
Time, reduces its Sweetness Linger and also reduces the Sweetness Desensitization
observed for this commercial product. It is noteworthy that the STO stevia sweetener
preparation exhibits significant Mouthfeel even in the absence of the taste modulator.
Without wishing to be bound by a particular theory, it is believed that significant
baseline Mouthfeel observed with the STO stevia sweetener preparationis a
consequence of the high level of erythritol in the product.

Experiment 2.

[0399] Materials: a commercial stevia sweetener preparation having a weak bitter off-
taste was tested. The commercial stevia sweetener preparation, referred to herein as
"STEV", comprises not less than 95 wt% steviol glycosides, of which, not less than 50
wt% is Rebaudioside A, and the balance comprises a mixture of compounds
comprising a steviol backbone conjugated to any number or combination of the
principal sugar moieties (glucose, rhamnose, xylose, fructose, arabinose, galactose and
deoxyglucose) in any of the orientations occurring in the leaves of Stevia rebaudiana



Bertoni" (JECFA 2017 definition). All other materials were as described above for
Example 4.

[0400] In this experiment, the effectiveness of a representative disclosed taste
modulator composition comprising KCl/MgCL2 «6H2 O/CaCl2 was evaluated for
inhibition of bitterness observed in STEV, both in distilled water and in citric acid buffer
(CAB), prepared by addition of 10% KOH to 1.50 g citric acid monohydrate in 1L distilled
water until a pH of 3.2 was reached. The following samples were prepared:

e (1) 500mg/L STEV in water;

e (2) 500mg/L STEV and 5 mM KCI /3 mM MgCIL2 «6H2 O / 3 mM CaCl2 in water;
¢ (3) 500mg/L STEV in CAB; and

¢ (4) 500mg/L STEV and 5 mM KCI /3 mM MgCIl2 «6H2 O / 3 mM CaCl2 in CAB.

[0401] The foregoing four samples were then evaluated with the sensory protocol as
described immediately above in Experiment 1 of Example 7.

[0402] The results of this analysis are as shown in Table 9 below.

Sample S|So|Sa|B|MF|A|AT |SL|SD

500mg/L STEV in Water 8(0 (0 |2|0 |1]25]|5 |5

500mg/L STEV/5 mMKCLl/3 mM MgCl2/3 mM
CaCl2in Water

500mg/L STEV in CAB 712 (0 |10 |2]0 |3 |25

500mg/L STEV/5 mM KCLl/ 3 mM MgCl2 /3 mM
CaCl2in CAB

[0403] The data show a marked improvement in mouthfeel for this stevia sweetener
preparation in both water and citric acid buffer, as well as clear improvement in
bitterness off-taste.

[0404] It should be emphasized that the above-described aspects, including the tables
herein below, of the present disclosure are merely possible examples of
implementations set forth for a clear understanding of the principles of the disclosure.



Dr Matthew Fletcher, Representative of the Proprietor

[0007] In accordance with a first aspect of the present invention, there is provided a
composition according to claim 1, the composition comprising an umami agentand a
taste modulator composition. The taste modulator component improves key properties
associated with many umami agents, including bitter off-taste and mouthfeel
characteristics. In further aspects, the disclosed taste modulator composition can
further comprise an additional CaSR modulator.

[0044] A composition comprising a disclosed taste modulator composition and an
umami agent has one or more of the following characteristics modified as indicated
when compared to the same composition without the disclosed taste modulator
composition: decreased bitterness and/or mouthfeel enhancement.

[0046] The taste modulator compositions comprise a first taste modulator component
comprising a first salt having a first cation Mg?*. The taste modulator compositions have
a second taste modulator component comprising a second salt having a second cation
Ca?, and a third taste modulator component comprising a third salt having a third

cation K*
[0047]
[0048]

{0049} in a further asped, the third anion is independantly setected from gluconata (Cgh,40;™), clirate (C4H;0,9),
hydrogen citrate (CgHgO,2), dihydrogen sitrate {CgH,0771), malate (C,HgO52), hydrogen maiate (CH,05), maleate
(C4Hz0472), hydrogen maieate (C4H3047"), fumarate (C4H,042), hydrogen fumarate (C,H;04°), succinate (C,H,0,2)
hydrogen succinate (CyHz0,"), glutarate (C5HgO42) , hydregen givtarate (C5H;04), adipate CgHaQ42), hydrogen
adipate CghlgO,"'), lactate (C3HsO4™"), tartrate (C,H,0g72), bitartrate (C4H;04), phasphate {PO, %), monohydrogen
phosphate (HPO4-2), dihydrogen phosphate (HaPO,), fluaride (F), chioride (CF). sullate (3042), bisulfate (HS0,1),
ritrale (NQy), carbonate (CO,42), bicarbonate (HCQy'), glycerate (C4H;O, ), giycoiate {CoH,041), or combinations
thereof; and the fourth anian is indepandentiy selected from gluconats (CgH, 10;), citrate (CgH;04-%), hydrogan citrate
{CgHgQ772), dihydragen clirate (CgH; 071}, malate (C4HgO52), hydrogen malate (CH;04™"), maleate (C4H,042), hy-
drogen maleate {CyH;0,), fumarate (C,H,0477), hydrogsn fumarate (C,H,0,"), succinate (CgH,0,2), hydrogen
succinate (CyHzO4), glutarate (CgHg042), hydrogen glutarate (CgH;O, ), adipate CqHg0,2), hydrogen adipate
CgHgO4"), lactate (C3H504"), tartrate (C,H,0472) |, bitartrate (C4H; 04 1), phosphate (FQ,-2), monohydrogen phosphate



(HPO,2), dihydrogen phosphate (H,PO,). fluoride {(F-), chloride (CF), sulfate (S0,72), bisulfate (HSO,). nitrate (NOy-
), carbonate {CO42), bicarbonate {(HCO57}, glycerate (C3Hs 04", glycolate (CyH3057%), or combinations thereof. th some
instances, the first cation, the second cation, the third cation Jnd-the-feusi-aatiaf are not the same. |n otherinstances,
soma or all of the first cation, the second cation, the third cationfgad-tha-fewrth-catind can be the samepprovided-that
he-first-artion-the-second-anien-the-third-snion-and-the-fourtiranion-are-sotihe-some,

[0050} in a further aspect, the third anion is independently selacted from gluconate (CgHy 07, titrate (CgHs079),

hydrogen citrate {C4H:0,2), dihydrogan citrate (CgH7O, 1), malate (C,HgOy2), hydrogen malate (C,H,04}, maleate
{C4H2047?), hydrogen maleate (C4Hz04), fumarate {C4H304 2), hydrogen fumarate (C‘,H304 1, succinate (C4H404 )

hydrogen succinate {C,Hs04 "), giutarate {G5HgO42), hydrogen glutarate {CsH,04"), adipate CgHgO42), hydrogen
adipate CgHgO4), lactate (C3Hs04"), tartrate {C4H,Og2), titartrate (C4H;0g 1), phosphate (PO, %), monohydrogen
phosphate (HPO,2}, diydrogen phosphate (H,PO,"), flucride (F7), chioride (Ch}, sulfate (80,2), bisulfate (HSO,1),
nitraia (NOg}, carbonate (CO,2), bicarbonate (HCUy), giycerate (C3Hs0,477), glycoiate {C;HZ047™"), or combinations
thereof. In some instances, the first cation, the second cation, the third cationfend-iha-icurh-callarf are not the same.
In other instances, some or all of the first cation, the second cation, the third cation{-aud—(ho—fouﬂh—mﬁod can be the

[0055]

[0056]
[0057]
[0058]
[0059]
[0060]
[0061]
[0062)
[0063)
[0064]

[0067)

[0134)
[0135]
[0136]
[0137]



[0202]
[0203)
[0204]
[0205)
[0206]
[0207]
[0208)
[0209]
[0210]
[0211]
[0212)
[0213)
[0214]
[0215]
[0216]
[0217]
[0218)
[0219]
[0220]
[0221]
[0222]
[0223)



{0231} The third sait{it-presentioptionallyhas a third anion comprising gluconate (CgqH,,04-), citrate {CgHsO7 ),
hydrogen citrate {CgHg0,2), dihydrogen citrate (CgH,0,), malate (C,Hg042), hydrogen malate (C,H,O5"), maleate
{C4H,042), hydragen maleate (C4H;0,7), fumarate (C4H,042), hydrogen fumarate (C,H;0,7), succinate (C4H, 042,
hydrogen succinate (C,HgO,47), glutarate (CgHgO4?) , hydrogen glutarate (CH, 07}, adipate {CgHg0,2), hydrogen ad-
ipate (CgHgOy"), Tactate (C3H504), tartrate {C4H,O42), bitartrate (C,;Hs0g), phoesphate (PO,3}, monohydrogen phos-
phate (HPO,2), dihydrogen phosphate (H,PO,"), flucride (F-), chioride (CI), sulfata (SO, ?), bisulfate (HSO,), nitrate
{NOjg’}), carbonate {COy'%), bicarbanate {(HCO4), glycarate (CyHs0;7), glycolate (C4H,04), or combinations thereof,

[0234].
[0235]
[0236]
[0237]

[0257)
[0258]
[0259]

[0261]
[0262]

[0263]

[0265)
[0266]

[0272] A method for making the composition is provided, comprising:
¢ Mmixing a taste modulator composition; and

¢ aumamiagent;



[0278]
[0279]
[0280]
[0281]
[0282]
[0283]
[0284]
[0285]
[0286]
[0287]
[0288]
[0289]

[0290])

[0297]
[0298]
[0299]
[0300]
[0301]
[0302]
[0303]
[0304]

[0305]

wherein the mixing is carried out until a mixture of the taste modulator and the
umami agent is essentially homogenous.



[0308] The first taste modulator component in the composition may be at a
concentration of from 1 mM to 10 mM; and wherein the second taste modulator
componentis at a concentration of from 1 mM to 10 mM.

[0309] The first taste modulator component in the composition may be at a
concentration of from 1 mM to 5 mM; and wherein the second taste modulator
componentis at a concentration of from 1 mMto 5 mM.

[0314] The third taste modulator component is at a concentration of from5 mMto 15
mM.

[0317)

[0323]
[0324]

[0328]
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