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ASSIGNMENT

WHEREAS, we, Vincent Allen Elder, a citizen of the United States, residing at 2903
Panorama Drive, Carrollton, Texas 75007, and John Gregory Fulcher, a citizen of the United
States, residing at 9930 Ontario Lane, Dallas, Texas 75220, are the inventors of the invention
Method for Reducing Acrylamide Formation in Thermally Processed Foods, for which we have
executed an application for Letters Patent of the United States with attorney reference number
CFLAY.00179; and

WHEREAS, RECOT, INC.,, incorporated in the state of Delaware, with a place of business
at 5000 Hopyard Road, Suite 460, Pleasanton, California 94588 is desirous of obtaining the entire
right, title and interest in, to and under the said invention and the said application;

NOW, THEREFORE, in consideration of the sum of One Dollar ($1.00) to us in hand paid,
and other good and valuable consideration, the receipt of which is hereby acknowledged, we the said
Vincent Allen Elder and John Gregory Fulcher, have sold, assigned, transferred, and set over, and
by these presents do hereby sell, assign, transfer, and set over, unto the said RECOT, INC,, its
successors, legal representatives, and assigns, the entire right, title, and interest in, to, and undes the
said invention, and the said application and all divisions, rencwals, and continuations thereof, and all
Letters Patent of the United States which may be granted thereon and all reissues and extensions
thereof, and all applications for Letters Patent which may hereafter be filed for said invention in any
country or countries foreign to the United States, and all Letters Patent which may be granted for said
invention in any country or countries foreign to the United States and all extensions, renewals, and
reissues thereof and all rights of priority in any such country or countries based upon the filing of the
said application for Letters Patent of the United States which are created by any law, treaty, or
international convention; and we hereby authorize and request the Commissioner of Patents of the
United States, and any Official of any country or countries foreign to the United States, whose duty it
is to issue patents on applications as aforesaid, to issue all Letters Patent for said invention to the
said RECOT, INC.,, its successors, legal ropresentatives, and mlgns, in accordance with the terms
of this instrument.

AND WE HEREBY covenant that we have full right to convey the eatire interest herein
assigned, and that we have not executed, and will not execute, any agreement in conflict herewith.

AND WE HEREBY further covenant and agree that we will communicate to said RECOT,
INC., its successors, legal representatives, and assigns, any facts known to us respecting said
invention, and testify in any legal proceeding, sign all lawful papers, execute all divisional,
continuing, and reissue applications, make all rightful oaths, and generally do everything possible to
aid the said RECOT, INC., its successors, legal representatives, and assigns, to obtain and enforce
proper patent protection for said invention in all countries.

IN TESTIMONY WHEREOF, we hereunto set our hand and seal the day and year set
oppasite our signatures.

Dm:_)émaqdi)_zoos _Mﬂ%{" LS.

Vincent Allen Elder

Due: bmang 12 2003 _ i, M Aubebin/ LS.

John Gregory Fulcher .
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Traduccién Oficial cédigo: PCT-ARTIC179 de un documento escrito en inglés,
sellada por el suscrito Traductor Oficial, septiembre 8 de dos mil cinco, Bogot,

D.C., Repiiblica de Colombia.

METODO PARA REDUCIR LA FORMACION DE ACRILAMIDA EN

ALIMENTOS PROCESADOS TERMICAMENTE

ANTECEDENTES DEL INVENTO

Referencia cruzada con aplicaciones relacionadas

Esta aplicacién es una continuacién parcial de invencién conjunta pendiente de

Aplicacién de Patente de Ios Estados Unidos 10/247.504, archivada el 19 de

septiembre de 2002.

Area técnica

El presente invento se relaciona con un método para reducir la cantidad de

acrilamida en alimentos procesados térmicamente. Este invento permite la

produccion de alimentos que tengan niveles significativamente reducidos de

acrilamida. El método se basa en la adicion de un catién bivalente o trivalente,




como los que se encuentran en las sales de calcio, magnesio, cobre, hierro, zinc o

aluminio, en la formulacién de la masa de un alimento.

Descripcion de la técnica relacionada

La acrilamida quimica se ha usado durante mucho tiempo en su forma de polimero
en aplicaciones industriales para el tratamiento del agua, la recuperacion de petréleo
mejorado, hacer papel, agentes de floculacién, espesantes, procesamiento de oro y
textiles que no se arrugan. La acrilamida se precip_ita en forma de sdlido cristalino
blanco, inodoro y altamente soluble en agua (2155 g/L a 30°C). Los sin6énimos de la
acrilamida son 2-propenamida, etilencarboxamida, amida de écido acrilico, amida de
vinilo y amida de &cido propenéico. La acrilamida tiene una masa molecular de

71.08, un punto de fusion de 84.5°C y un punto de ebullicion de 125°C a 25 mmHg.

Recientemente, una gran variedad de alimentos ha resultado positiva al buscar la
presencia de mondmero de acrilamida. La acrilamida se ha encontrado bédsicamente
en productos alimenticios de carbohidratos que han sido calentados o procesados a
altas temperaturas. Entre los ejemplos de alimentos que han resultado positivos al
buscar acrilamida se encuentran el café, los cereales, las galletas, las papas fritas, las
galletas de sal, las papas a la francesa, los panes y panecillos y las cames apanadas

fritas. En general, se han encontrado contenidos relativamente bajos de acrilamida

’




en alimentos ricos en proteinas calentados, mientras que se han encontrado niveles
relativamente altos de acrilamida en alimentos ricos en carbohidratos, en
comparacién con niveles no detectables en alimentos hervidos o no calentados. Los
niveles reportados de acrilamida que se han encontrado en diversos alimentos
procesados de manera similar incluyen un rango de 330-2300 (ug/kg) en las papas
fritas, un rango de 300-1100 (pg/kg) en las papas a la francesa, un rango 120-180
(ng/kg) en las hojuelas de maiz, y niveles que van desde lo no detectable hasta 1400

(ng/kg) en diversos cereales para el desayuno.

Actualmente se cree que la acrilamida se forma a partir de la presencia de
aminodcidos y azicares reductores. Por ejemplo, se cree que una reaccién entre la
asparagina libre, un aminodcido que se encuentra cominmente en los vegetales
crudos, y los aziicares reductores libres, explica la mayorfa de la acrilamida que se
encuentra en los productos alimenticios fritos. La asparagina brinda
aproximadamente el 40% de los aminoécidos libres totales encontrados en las papas
crudas, aproximadamente el 18% de los aminoécidos libres totales encontrados en el
centeno rico en proteinas y aproximadamente el 14% de los aminodcidos libres

totales encontrados en el trigo.

Es posible que se forme acrilamida a partir de aminodcidos diferentes de la

asparagina, pero todavia no se ha confirmado con certeza. Por ejemplo, se ha




reportado cierta formacién de acrilamida al probar como precursores la glutamina, la
metionina, la cisteina y el dcido aspartico. Sin embargo, estos hallazgos son dificiles
de confirmar debido a las posibles impurezas de asparagina presentes en los
aminodcidos almacenados. No obstante, se ha identificado la asparagina como el

aminodcido precursor mds responsable de la formacién de acrilamida.

Como la acrilamida en los alimentos ¢s un fenémeno descubierto recientemente, no
se ha confirmado el mecanismo exacto de su formacién. Sin embargo, ahora se cree
que la ruta més probable para la formacion de acrilamida incluye una reaccién de
Maillard. La reaccién de Maillard ha sido identificada desde hace mucho tiempo en
la quimica de los alimentos com‘o una de las reacciones quimicas més importantes
en el procesamiento de alimentos y puede afectar ¢l sabor, el color y el valor
nutritivo de los alimentos. La reaccion de Maillard necesita calor, humedad,

azicares reductores y aminodcidos.

La reaccién de Maillard incluye una serie de reacciones complejas con numerosos
productos intermedios, aunque por lo general se puede describir como una reaccién
de tres pasos. El primer paso de la reaccién de Maillard incluye la combinacién de
un grupo amino libre (proveniente de aminodcidos libres y/o proteinas) con un
azicar reductor (como la glucosa) para formar productos de reagrupacién de

Amadori o Heyns. El segundo paso incluye la degradacién de los productos de




reagrupacion de Amadori o Heyns a través de diferentes rutas alternativas que
incluyen desoxiosonas, fisién o degradacién de Strecker. Una seric compleja de
reacciones que incluyen la deshidratacién, eliminacién, ciclizacién, fisién y
fragmentacion producen una mezcla de productos saborizantes intermedios y
compuestos saborizantes. El tercer paso de la reaccion de Maillard se caracteriza
por la formacién de polimeros y co-polimeros nitrogenados de color marrén. La
Figura 1 ilustra una simplificacion de las presuntas rutas de la formacién de la
acrilamida a partir de asparagina y glucosa, usando la reaccion de Maillard como la

ruta probable para la formacién de acrilamida.

No se ha determinado que la acrilamida sea nociva para los humanos, aunque su
presencia en los productos alimenticios es indeseable, especialmente a niveles
elevados. Como se seflalé anteriormente, en los productos alimenticios que han sido
calentados o procesados térmicamente, se encuentran concentraciones relativamente
altas de acrilamida. La reduccion de acrilamida en esos productos alimenticios
podria lograrse reduciendo o eliminando los compuestos precursores que forman la
acrilamida, inhibiendo la formacién de acrilamida durante el procesamiento de los
alimentos, desdoblando o haciendo reaccionar el mondémero de acrilamida una vez
se haya formado en los alimentos, o extrayendo la acrilamida del producto antes de

su consumo. Cada producto alimenticio, obviamente, presenta retos (nicos para

llevar a cabo algunas de las opciones anteriores. Por ejemplo, es posible que los §
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alimentos que se cortan y se cocinan en pedazos uniformes no se mezclen con
facilidad con diversos aditivos sin destruir fisicamente las estructuras celulares que
le dan a los productos alimenticios sus caracteristicas \inicas al ser cocinados. Otros
requisitos de procesamiento para los productos alimenticios especificos pueden,
igualmente, hacer que las estrategias de reduccién de acrilamida sean incompatibles

o extremadamente dificiles.

A manera de ejemplo de productos alimenticios calentados que presentan retos
tnicos para la reduccién de los niveles de acrilamida en los productos fabricados son
los pasabocas que se pueden fabricar a partir de una masa. El término “pasabocas
fabricado™ quiere decir un alimento de refrigerio para ¢l que se usa como ingrediente
inicial un ingrediente diferente al material inicial feculento original e inalterado.
Los pasabocas fabricados incluyen, por ejemplo, las papas fritas fabricadas para las
que se usa un producto de papa deshidratada como materia inicial y las hojuelas de
maiz para las que se usa harina de maiz como material inicial. Aqui se observa que
el producto de papa deshidratada puede ser harina de papa, hojuelas de papa,
grinulos de papa o cualquier otra forma en que exista la papa deshidratada. Cuando
se use alguno de estos términos para esta aplicacién, se entiende que se incluyen
todas estas variaciones. La papa frita fabricada comienza, por ejemplo, con hojuelas

de papa, que se mezclan con agua y oiros ingredientes menores para formar una

masa. Luego se aplana la masa y se corta antes de proceder con el paso de coccion. j




El paso de coccién puede incluir freir u hornear. Luego las papas se someten a un
paso de sazonado y un paso de empacado. La mezcla de la masa de papa
generalmente hace fécil la adicién de otros ingredientes. Por el contrario, la adicion
de dichos ingredientes a un producto crudo, como a las tajadas de papa, exige
encontrar un mecanismo que permita la penetracién de los ingredientes en Ia
estructura celular del producto. Sin embargo, la adicion de cualquier ingrediente en
el paso de mezclado debe hacerse teniendo en cuenta que los ingredientes pueden
afectar de manera desfavorable las caracteristicas laminares de la masa al igual que

las caracteristicas de la papa frita final, como el sabor, la textura y el color.

Seria deseable desarrollar uno o mas métodos para reducir el nivel de acrilamida en
¢l producto final de los alimentos procesados térmicamente. En condiciones ideales,
dicho proceso reduciria o eliminaria sustancialmente la acrilamida en el producto
final sin afectar de manera adversa la calidad y las caracteristicas del producto final.
Ademis, el método seria facil de implementar y, mejor ain, no aumentaria o

aumentaria muy poco el costo del proceso general.

RESUMEN DEL INVENTO

En el proceso de invencién, se afiade un cation bivalente o trivalente 0 una

combinacion de dichos cationes a los alimentos fabricados antes de la coccidn para
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reducir la formacién de acrilamida. El catién bivalente o trivalente se puede afiadir
durante el proceso de molienda, mezclado seco, mezclado himedo u otro mezclado
adicional, de modo que el catidn se encuentre presenie en todo el producto
alimenticio. En las configuraciones preferidas, el catién afiadido puede escogerse
del grupo de las sales de calcio, magnesio y aluminio, y menos favorablemente, de
las sales de hierro, zinc y cobre. El cation se afiade a la masa en cantidad suficiente
como para reducir la formacién de acrilamida en el producto terminado hasta un

nivel deseable,

La adicion de cationes bivalentes o trivalentes reduce de manera efectiva la cantidad
de acrilamida presente en el producto final del alimento calentado o procesado
térmicamente al tiempo que se afecta al minimo la calidad y caracteristicas del
producto final. Ademas, dicho método de reduccion de acrilamida normalmente

facil de implementar y afiade poco o ningln costo al proceso general.

BREVE DESCRIPCION DE LOS DIBUJOS

Los rasgos novedosos que se creen caracteristicos del invento se formulan més
adelante en las afirmaciones anexas, Sin embargo, el invento mismo, asf como un

modo preferido de usarlo, los objetivos ulteriores y las ventajas del mismo, se
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entenderdn mejor remitiéndose a la siguiente descripcion detallada de las

configuraciones ilustrativas, leida junto con los dibujos acompailantes, donde la:

Figura 1 es un diagrama de supuestas rutas quimicas para la formacién de acrilamida
en alimentos; y

Figura 2 es un diagrama de un método para fabricar pasabocas de papa fabricados a
partir de hojuelas, grinulos o harina de papa segin una configuracién del invento

presente.

DESCRIPCION DETALLADA

La formaci6n de acrilamida en los alimentos procesados térmicamente requiere una
fuente de carbono y una fuente de nitrdgeno. Se ha formulado la hipétesis de que el
carbono es suministrado por una fuente de carbohidratos y el nitrégeno es
suministrado por una fuente proteinica o de aminodcidos. Muchos ingredientes
alimenticios derivados vegetales como el arroz, el trigo, el maiz, la cebada, 1a soya,
la papa y la avena contienen asparagina y son principalmente componentes de
carbohidratos que tienen aminodcidos en menor cantidad. Normalmente, dichos
ingredientes alimenticios tienen un contenido de aminodcidos pequeflo, que contiene

otros aminoécidos aparte de la asparagina.
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Por “procesado térmicamente” se¢ entiende alimento o ingredientes alimenticios en
los que los componentes del alimento, como mezcla de ingredientes alimenticios, se
calienta a temperaturas de al menos 80°C. Preferiblemente el procesamiento térmico
de los alimentos o los ingredientes alimenticios sucede a temperaturas entre 100°C y
205°C aproximadamente. El ingrediente alimenticio puede procesarse por separado
a temperatura elevada antes de la formacién del producto alimenticio final. Un
ejemplo de un ingrediente alimenticio procesado térmicamente son las hojuelas de
papa, que se hacen con papas crudas en un proceso que expone las papas a
temperaturas de hasta 170°C (Los términos “hojuelas de papa”, “granulos de papa” y
“harina de papa” se usan indistintamente aqui, y sirven para denotar cualquier
producto deshidratado a base de papa). Algunos ejemplos de otros ingredientes
procesados térmicamente son la avena, el arroz semi-cocido y seco, los productos
de soya cocinados, la masa de maiz, los granos de café tostados y los granos de
cacao tostados. Alternativamente, los ingredientes alimenticios crudos se pueden
usar en la preparacién del producto alimenticio final, en donde la produccion del
producto alimenticio final incluye un paso de calentamiento térmico. Un ejemplo de
procesamiento de materia prima en donde el producto alimenticio final es el
resultado de un paso de calentamiento térmico es la fabricacion de papas fritas a
partir de tajadas de papa cruda en el paso de fritura a una temperatura de
aproximadamente 100°C hasta 205°C aproximadamente, o la produccién de papas a

la francesa fritas a temperaturas similares.
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Sin embargo, segiin el presente invento, se ha encontrado que una formacién
significativa de acrilamida sucede cuando el aminoédcido asparagina se calienta en
presencia de un azicar reductor. El calentamiento de otros aminoédcidos como la
lisina y la alanina en presencia de un azicar reductor como la glucosa no conlleva a
formacion de acrilamida. Sin embargo, la adicion de otros aminodcidos a la mezcla
de asparagina y azicar puede aumentar o disminuir la cantidad de acrilamida

formada.

Habiendo establecido la formacién ripida de acrilamida cuando la asparagina se
calienta en presencia de un azicar reductor, se puede lograr una reduccién de la
acrilamida en los alimentos procesados térmicamente mediante la desactivacion de
la asparagina. Por “desactivacién” se entiende la remocion de la asparagina del
alimento o hacer que la asparagina se vuelva no reactiva a lo largo de la ruta de
formacion de acrilamida mediante la conversion o fijacién a otro quimico que

interfiera con la formacion de acrilamida a partir de la asparagina.

En ¢l presente invento, esto s¢ logra mediante la adicién de un catién bivalente o
trivalente a una férmula para alimento en pasabocas antes de la coccién o
procesamiento térmico de ese pasabocas. Los quimicos entienden que los cationes

no existen de manera aislada, sino que se encuentran en presencia de un anién que
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tiene la misma valencia. Aunque se hace referencia aqui a la sal que contiene el
cation bivalente o trivalente, es el catiébn presente en la sal la que se cree que
suministra una reduccién en la formacién de acrilamida al reducir la solubilidad de
las asparagina en el agua. Estos cationes también se llaman aqui como catién con

valencia minima de dos.

Es interesante mencionar que los cationes de una sola valencia no son efectivos en el
uso con el presente invento. Al escoger un compuesto apropiado que contenga el
catién de valencia minima dos en combinacién con un anidn, los factores relevantes
son la solubilidad del agua, seguridad del alimento y minima alteracién de las
caracteristicas del alimento particular. Se pueden usar combinaciones de varias

sales, incluso cuando se tratan aqui como sales individuales.

Los quimicos se refieren a la valencia de un dtomo como una medida de su
capacidad para combinarse con otros elementos. En particular, un 4tomo bivalente
tiene la capacidad de formar dos enlaces i6nicos con otros dtomos, mientras que un
dtomo trivalente puede formar tres enlaces iénicos con otros dtomos. Un catién es
un idn cargado positivamente, es decir, un atomo que ha perdido uno o mads
electrones, diandole una carga positiva. Un cation bivalente o trivalente, entonces, es
un i6n cargado positivamente que estd disponible para dos o tres enlaces i6nicos,

respectivamente.
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Se pueden usar sistemas de modelo simple para probar los efectos de los cationes
bivalentes o trivalentes en la formaciéon de acrilamida. Al calentar asparagina y
glucosa en proporciones molares de 1:1, se puede generar acrilamida. Las
comparaciones cuantitativas del contenido de acrilamida con y sin adici6n de la sal
miden la capacidad de la sal de fomentar o inhibir la formaciéon de acrilamida. Se
usaron dos métodos de preparacion y calentamiento de muestra. Un método
implicaba la mezcla de los componentes secos, afladiendo una cantidad igual de
agua, y el calentamiento en un frasco vial tapado herméticamente. Los reactivos se
concentraron durante ¢l calentamiento a medida que escapaba la mayoria del agua,
duplicando las condiciones de coccién. Se pueden formar jarabes espesos o
alquitranes dificultando la recuperacién de la acrilamida. Estas pruebas se muestran

en los Ejemplos 1 y 2 siguientes.

Un segundo método que usaba vasos de presi;bn permitia experimentos més
controlados. Las soluciones de los componentes de prueba se combinaban y se
calentaban bajo presién. Los componentes de prueba se pueden afiadir a las
concentraciones que se¢ encuentran en los alimentos y los biferes pueden duplicar el
pH de los alimentos comunes. En estas pruebas no escapa agua, lo que simplifica la

recuperacién de la acrilamida, como se muestra en el Ejemplo 3 siguiente.
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Ejemplo 1

Se cubri6 un frasco vial de vidrio de 20 mL (mililitros) que contenia monohidrato de
L-asparagina (0.15 g, 1 mmol), glucosa (0.2 g, ]| mmol) y agua (0.4 mL) con una
lémina de aluminio y se calent6 en homo de cromatografia de gases (GC)
programado para calentarse de 40° a 220°C a 20°/min. El residuo se extrajo con
agua y se analiz6 para ver la acrilamida usando espectroscopia de masa y
cromatografia de gas (GC-MS). EIl andlisis encontrd aproximadamente 10.000 ppb

(partes por mil millones) de acrilamida.

Se calentaron y analizaron dos frascos vial adicionales que contenfan monohidrato
de L-asparagina (0.13 g, 1 mmol), glucosa (0.2 g, | mmol), cloruro de calcio anhidro
(0.1 g, I mmol) y agua (0.4 mL). EI andlisis encontré 7 y 30 ppb de acrilamida, una

reduccién mayor al 99%.

Dados los resultados sorprendentes de que las sales de calcio reducen fuertemente la
formacidén de acrilamida, una revisién adicional de sales identificé los cationes
bivalentes o trivalentes (magnesio, aluminio) que producfan un efecto similar. Se
observa que los experimentos similares con cationes monovalentes, por ejemplo

0.1/0.2 g de bicarbonato de sodio y carbonato de amonio (como carbamato de

14




amonio y bicarbonato de amonio) aumentaban la formacién de acrilamida, como se

observa en la Tabla 1 siguiente.

Sal Sal micro mol Micromol de acrilamida después del
calentamiento, ppb

Ninguna (control) 0 9857

Bicarbonato de sodio | 1200 13419

Carbonato de amonio |1250 22027

Carbonato de amonio |2500 47897

Tabia 1

Ejemplo 2

En un segundo experimento, se realizd una prueba similar a la descrita

anteriormente, pero en vez de usar cloruro de calcio anhidro, se utilizaron dos

diluciones diferentes de cloruro de calcio y cloruro de magnesio. Los frascos vial

que contenian monohidrato de L-asparagina (0.15 g, 1 mmol) y glucosa (0.2 g, 1

mmol) se mezclaron con alguno de los siguientes:

0.5 mL de agua (control)

0.5 mL de solucidn de cloruro de calcio al 10% (0.5 mmol)

c¢




0.05 mL de solucién de cloruro de calcio al 10% (0.05 mmol) més 0.45 mL de agua
0.5 mL de solucién de cloruro de magnesio al 10% (0.5 mmol), o
00.5 mL de solucién de cloruro de magnesio al 10% (0.05 mmol) més 0.45 mL de

Las muestras duplicadas se calentaron y analizaron como se describié en el Ejemplo

1. Los resultados se promediaron y se resumieron en la Tabla 2 siguiente:

Ident. de la sal Amt afladida | Acrilamida formada|Reducciébn de
micromoles micromoles acrilamida

Ninguna (control) 0 408 0

Cloruro de calcio 450 293 27%

Cloruro de calcio 45 864 Ninguna

Cloruro de magnesio 495 191 53%

Cloruro de magnesio 50 2225 Ninguna

Tabla 2

Ejemplo 3

Como se menciond anteriormente, esta prueba no implicaba pérdida de agua del

contenedor, sino que se realizd bajo presion. Los frascos vial que contenian 2 mL

Sil.vi
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de solucion almacenada de bifer (15 mM de asparagina, 15 mM de glucosa, 500
mM de fosfato o acetato) y 0.1 mL de solucién de sal (1000 mM) se calentaron en
una bomba Parr ubicada en un homno GC programado para calentarse de 40 a 150°C
a 20°min y se mantuvo a 150°C por 2 minutos. La bomba se retird del homo y se
refrigerd por 10minutos. Se extrajeron los contenidos con agua y se analizaron para
ver la acrilamida después del método GC-MS. Para cada combinacion de pH y
biufer, se realizo un control sin adicion de sal, asi como con las tres sales diferentes.

Los resultados de las pruebas duplicadas se promediaron y se resumieron en la Tabla

3 siguiente:
Sal pH |Bifer |Mcg de|Mcg de | Reduccién
acrilamida |acrilamida de
con adicién|de control | acrilamida
de sal
Cloruro de calcio 5.5 |Acetato|337 550 19%
Cloruro de calcio 7.0 |Acetato|990 1205 18%
Cloruro de calcio 5.5 |Fosfato 154 300 49%
Cloruro de calcio 7.0 |Fosfato |762 855 11%
Cloruro de magnesio 5.5 |Acetalo|380 550 16%
Cloruro de magnesio 7.0 |Acetato|830 1205 31%
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Cloturo de magnesio 5.5 |Fosfato | 198 300 34%
Cloruro de magnesio 7.0 |Fosfato |773 855 10%
Sulfato de aluminio|5.5 |Acetato|205 550 31%
potasio
Sulfato de aluminio|7.0 |Acetato|453 1205 62%
potasio
Sulfato de aluminio|5.5 |Fosfato |64 300 79%
potasio
Sulfato de aluminio|7.0 |Fosfato |787 855 8%
potasio
Tabla 3

A lo largo de las tres sales usadas, las mayores reducciones ocurrieron en acetato de
pH 7 y fosfato de pH 5.5. Solo se observaron reducciones pequefias en acetato de

pH 5.5 y fosfato de pH 7.

Ejemplo 4

Siguiendo los resultados de los sistemas modelo, se realizd una prueba de
laboratorio a pequefia escala en la que se afiadia cloruro de calcio a las hojuelas de
papa antes del calentamiento. Se afiadieron 3 ml de una solucion de cloruro de

Silvig
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calcio al 0.4%, 2% o 10% a 3 g de hojuelas de papa. El control fue 3 g de hojuclas
de papa mezcladas con 3 ml de agua desionizada. Las hojuelas se¢ mezclaron para
formar una pasta relativamente uniforme y luego se calentaron en un frasco vial
sellado a 120°C por 40 minutos. Se midié luego la acrilamida después del
calentamiento mediante GC-MS. Antes del calentamiento, las hojuelas de papa de

control contenian 46 ppb de acrilamida. Los resuitados de prueba se reflcjan en la

Tabla 4 siguiente.

Ident. de la mezcla Acrilamida, ppb Reduccion de acrilamida
Control (agua) 2604 Ninguna

Solucién de CaCl; al 0.4% | 1877 28%

Solucién de CaCl; al 2% |338 76%

Solucién de CaCl, al 10% |86 97%

Tabla 4

Dados los resultados anteriores, se realizaron pruebas en las que se afladia una sal de
calcio a la formula para un alimento de pasabocas fabricado, en este caso, papas
fabricadas horneadas. El proceso para la fabricacién de las papas fabricadas
consistié en los pasos mostrados en la Figura 3. El paso de preparacién de la masa
31 combina las hojuelas de papa con agua, el par catién / anién (que en este caso es

el cloruro de calcio) y otros ingredientes menores, que se mezclan completamente
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para formar una masa. (Nuevamente, el término “hojuelas de papa” se entiende aquf
que abarca la hojuela de papa seca, los granulos o las preparaciones en polvo, sin
importar el tamafio de particula). En el paso de laminado / corte 32, la masa se hace
pasar por una laminadora que aplana la masa y luego s¢ corta en pedazos
individuales. En el paso de coccién 33, las piezas se cocinan hasta que tengan un
color y contenido de agua especifico. Los pasabocas resuitantes se sazonan luego en

el paso de sazonado 34 y se empacan en ¢l paso de empaque 35.

Una primera configuracién del invento se demuestra usando el proceso de pasabocas
de papa fabricado horneado descrito anteriormente. Para ilustrar esta configuraci6n,
se hace una comparacién ente un lote de control y un loe de prueba usando una
formulacién comercial de pasabocas de papa fabricado horneado y los procesos.
Tanto los lotes de prueba como los de control s¢ hicieron siguiendo las
formulaciones enumeradas en la Tabla 5. La unica diferencia entre los lotes era que

el lote de prucba contenia cloruro de calcio.

Ingrediente Control Prueba de CaCl,

Hojuelas de papa y almidén modificado 5496 g 5496 g
Axiicar 300 g 300g
Acceite 9¢g 90 g
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Agentes leudantes S4g 54
Emulsificante 60 g 60g
Cloruro de calcio (disuelto en agua) Og 39g
Mezcla seca total 6000 g 6039 g
Agua 3947 mi 3947 ml
Tabla 5

En todos los lotes, los ingredientes secos se mezclaron juntos primero y luego se

afiadio ¢l aceite a cada mezcla seca y se revolvié. El cloruro de calcio se disolvié en

el agua antes de afladirlo a la masa. El nivel de humedad de la masa antes del

laminado era de 40% a 45% en peso. La masa se laminé para producir un espesor

de entre 0.020 y 0.030 pulgadas, se cortd en piezas y se horned.

Después de la coccion, se realiz6 prueba de humedad, aceite y color segin la escala

Hunter L-a-b. Se probaron las muestras para obtener los niveles de acrilamida del

producto terminado. La Tabla 6 muestra los resultados de estos analisis.

Control Prueba de CaCl,
H,0, % 221 2.58
Aceite, % 1.99 2.08
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Acrilamida, ppb 1030 160
Color L 72.34 76.67
A 1.99 -0.67
B 20.31 2421
Tabla 6

Como lo muestran estos resultados, 1a adicién de cloruro de calcio a la masa en una
razén por peso de cloruro de calcio versus hojuelas de papa de aproximadamente
1:125 disminuye significativamente el nivel de acrilamida presente en el producto
terminado, disminuyendo los niveles de acrilamida final de 1030 ppb a 160 ppb.
Adems4s, los porcentajes de aceite y agua en el producto final no parecen haberse
visto afectados por la adicién de cloruro de calcio. Sin embargo, se observa que el
CaCl, puede originar cambios en el gusto, textura y color del producto, dependiendo

de la cantidad usada.

En nivel del cation bivalente o trivalente que se afiade a un alimento para la
reduccion de la acrilamida puede expresarse de distintas maneras. Para que sea
comercialmente aceptable, la cantidad de catién afiadido deberia ser suficiente para
reducir €l nivel final de produccién de acrilamida en al menos veinte por ciento
(20%). Mejor ain, el nivel de produccion de acrilamida deberia reducirse

aproximadamente en una cantidad en el rango de treinta y cinco a noventa y cinco
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por ciento (35-95%). Incluso mejor, el nivel de produccién de acrilamida deberia
reducirse aproximadamente en una cantidad en el rango de cincuenta a noventa y
cinco por ciento (50-95%). Para expresar esto de manera diferente, la cantidad de
catiéon bivalente o trivalente a afiadir puede expresarse como un cociente entre las
moles de catién sobre los moles de asparagina libre presente en el producto
alimenticio. La razén de moles de catién bivalente o trivalente en moles de
asparagina libre deberia ser al menos uno a cinco (1:5). Mejor ailn, la razon es al
menos uno a tres (1:3), e incluso mejor, uno a dos (1:2). En la configuracion
preferida presenta, la razén de moles de cationes sobre moles de asparagina estd
entre aproximadamente 1:2 y 1:1. En el caso del magnesio, que tiene mejor efecto
en el sabor del producto que el calcio, la razén molar del catién sobre asparagina

puede ser tan alto como dos a uno (2:1).

Se realizaron pruebas adicionales usando el mismo procedimiento descirot
anteriormente, pero con lotes diferentes de hojuelas de papa que contenian diferentes
niveles de azicares reductores y cantidades variables de cloruro de calcio afiadido.
En la Tabla 7 siguiente, el lote 1 de hojueclas de papa, que fue la prueba mostrada
anteriormente, tenia 0.81% de aziicares reductores, ¢l lote 2 tenia 1.0% y el lote 3

tenia 1.8% de azicares reductores.
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CaCl, afladido |Lote de|Humedad de|Color de|Acrilamida de

hojuelas terminado en % |terminado  en|terminado en
de peso valor L ppb

Og 1 2.21 72.34 1030

39g 1 2.58 76.67 160

Og 2 .80 7335 464

Og 2 1.61 72.12 1060

175g 2 1.82 74.63 350

39g 2 2.05 76.95 80

39g 2 1.98 75.86 192

Og 3 1.99 7137 1020

Og 3 1.71 7268 599

Og 3 1.69 71.26 1640

Og 3 1.63 74.44 1880

39g 3 1.89 76.59 148

39g 3 1.82 75.14 275

Tabla 7

Como se observa en esta tabla, la adicién de CaCl, reduce constantemente el nivel

de acrilamida del producto final, incluso cuando la razén en peso de CaCl, afladido a

las hojuelas de papa es menor a 1:250.
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Se puede usar cualquier cantidad de sales que formen cationes bivalentes o
trivalentes (o dicho de otra manera, produzcan un catién con valencia minima de
dos) con el invento revelado aqui, siempre y cuando se hagan ajustes debido a los
efectos colaterales de este ingrediente adicional. El efecto de disminuir el nivel de
acrilamida parece derivarse del cation bivalente o trivalente, mds que del anién que
se conjuga con éste. Las limitaciones en ¢l par catién / anién diferentes a la
valencia, estdn relacionados con su aceptabilidad en alimentos, como la seguridad,
solubilidad y su efecto sobre el sabor, olor, apariencia y textura. Los cationes
sugeridos incluyen el calcio, el magnesio, el aluminio, el hierro, el cobre y el zinc.
Las sales convenientes de estos cationes incluyen el cloruro de calcio, citrato de
calcio, lactato de calcio, malato de calcio, gluconato de calcio, fosfato de calcio,
acetato de calcio, EDTA sbdico de calcio, glicerofosfato de calcio, hidréxido de
calcio, lactobionato de calcio, 6xido de calcio, propionato de calcio, carbonato de
calcio, estearoil-lactato de calcio, cloruro de magnesio, citrato de magnesio, lactato
de magnesio, malato de magnesio, gluconato de magnesio, fosfato de magnesio,
hidréxido de magnesio, carbonato de magnesio, sulfato de magnesio, cloruro de
aluminio hexahidratado, cloruro de aluminio, hidréxido de aluminio, alumbre de
amonio, alumbre de potasio, alumbre de sodio, sulfato de aluminio, cloruro férrico,
gluconato ferroso, citrato amonio férrico, pirofosfato férrico, fumarato ferroso,

lactato ferroso, sulfato ferroso, cloruro caprico, gluconato ciprico, sulfato caprico,
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gluconato de zinc, 6xido de zinc y sulfato de zinc. La configuracién preferida en la
actualidad para este invento usa cloruro de calcio, aunque se cree que los requisitos
se cumplen mejor con una combinacién de sales de uno o mas de los cationes
apropiados. Diversas sales, como las sales de calcio, y en particular el cloruro de
calcio, son relativamente econémicas y se usan cominmente como alimentos. El
cloruro de calcio puede usarse en una combinacién con citrato de calcio, reduciendo
asi los efectos colaterales sobre el sabor ocasionados por el CaCl,, Ademis,
cualquier variedad de sales de calcio se puede usar en combinacién con una o més
sales de magnesio. Una persona hdbil en la técnica entenderd que la formulacién
especifica de sales requeridas puede ajustarse dependiendo del producto alimenticio

en cuestion y las caracteristicas deseadas del producto final.

Deberia entenderse que los cambios en las caracteristicas del producto final, como
los cambios de color, sabor y textura, pueden compensarse de diversas formas. Por
ejemplo, las caracterfsticas de color en las papas fritas pueden ajustarse controlando
la cantidad de azGcares en el producto inicial. Algunas caracteristicas de sabor
pueden modificarse afiadiendo diversos agentes saborizantes al producto final. La
textura fisica del producto puede ajustarse, por ejemplo, afladiendo agentés

leudantes o distintos emulsificantes.
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Mientras que el invento se ha mostrado y descrito particularmente con referencia a
una o mis configuraciones, las personas expertas en la técnica entienden que los
distintos enfoques en la reduccién de la acrilamida en los alimentos procesados
térmicamente pueden hacerse sin salirse del espiritu y alcance de esta invencién.
Por ejemplo, mientras el proceso se ha mostrado aqui con respecto a productos de
papa, el proceso también se puede usar en el procesamiento de productos
alimenticios hechos a partir de maiz, cebada, trigo, centeno, arroz, avena, millo y
otros granos con base de almidon. Ademés de las papas fabricadas, el invento puede
usarse en la fabricacién de otros tipos de pasabocas, asi como en cereales, galletas,
galletas saladas, pretzels crocanté:s, panes y bizcochos, y apanado de carnes y otros
alimentos que contengan asparagina y un azicar reductor. En cada uno de estos
alimentos, €l catién puede afiadirse durante la mezcla de la masa usada para hacer el
producto, haciendo que el catién afiadido esté disponible durante la coccién para
brindar una reduccién en el nivel de acrilamida. Ademads, la adicién de un catién
bivalente o trivalente puede combinarse con otras estrategias para la reduccion de
acrilamida para obtener un nivel de acrilamida aceptable de acrilamida sin afectar

negativamente el sabor, color, olor u otra caracteristica de un alimento particular.

AFIRMACIONES:

Nosotros afirmamos:
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1. Un método para disminuir el nivel de acrilamida producida por el procesamiento
térmico de un pasabocas de papa fabricado a partir de una masa que contiene un
material a base de almidén con asparagina libre, en donde dicho método consta de
los pasos de:

a) afladir un catién con una valencia minima de 2, a dicha masa; y

b) procesamiento térmico de dicha masa para producir un pasabocas de papa;

En donde dicho catién se aflade en cantidad suficiente como para reducir el nivel
final de acrilamida en dicho pasabocas de papa a un nivel que es inferior al que se

hubiera obtenido si no se hubiera afadido el catién en el paso a).

2. El método de la Afirmacién |, en donde dicho paso de adicién a) incorpora una
cantidad de dicho catién suficiente para reducir el nivel final de acrilamida en dicho

pasabocas de papa en al menos 20%.

3. El método de la Afirmacién 1, en donde dicho paso de adicion a) incorpora una
cantidad de dicho catidn suficiente para reducir el nivel final de acrilamida en dicho

pasabocas de papa en al menos 35%.

4. El método de la Afirmacién 1, en donde dicho paso de adicién a) incorpora una
cantidad de dicho cation suficiente para reducir el nivel final de acrilamida en dicho

pasabocas de papa en aproximadamente 50%.

Silvio £
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5. El método de la Afirmacién 1, en donde dicho paso de adicién a) incorpora una
cantidad de dicho cati6n suficiente para reducir el nivel final de acrilamida en dicho

pasabocas de papa en un rango aproximado de 50 a 95%.

6. El método de la Afirmacién 1, en donde dicho paso de adicién a) incorpora una
cantidad de dicho catién suficiente para reducir una razén molar de catién versus

asparagina libre de al menos 1:5.

7. El método de la Afirmacién 1, en donde dicho paso de adicion a) incorpora una
cantidad de dicho catién suficiente para reducir una razén molar de catién versus

asparagina libre de al menos 1:3.

8. El método de la Afirmacion 1, en donde dicho paso de adicién a) incorpora una
cantidad de dicho catién suficiente para reducir una razén molar de catién versus

asparagina libre de al menos 1:2.
9. El método de la Afirmacién 1, en donde dicho paso de adicién a) incorpora una

cantidad de dicho cati6n suficiente para reducir una razén molar de catién versus

asparagina libre de al menos 1:1.
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10. El método de la Afirmacién 1, en donde dicho paso de adicién a) incorpora un
ic'm. de calcio a dicha masa, siendo dicho i6n de calcio parte de una sal seleccionada
del grupo de cloruro de calcio, lactato de calcio, citrato de calcio, malato de calcio,
gluconato de calcio, fosfato de calcio, acetato de calcio, EDTA sd6dico de calcio,
glicerofosfato de calcio, hidréxido de calcio, lactobionato de calcio, dxido de calcio,

propionato de calcio, carbonato de calcio y estearoil-lactato de calcio.

11. El método de la Afirmacién 1, en donde dicho paso de adicién a) incorpora un
ion de magnesio a dicha masa, siendo dicho i6n de magnesio parte de una sal
seleccionada del grupo de cloruro de magnesio, citrato de magnesio, lactato de
magnesio, malato de magnesio, gluconato de magnesio, fosfato de magnesio,

hidréxido de magnesio, carbonato de magnesio y sulfato de magnesio.

12. El método de la Afirmacién 1, en donde dicho paso de adicion a) incorpora un
ién de aluminio a dicha masa, siendo dicho i6n parte de una sal seleccionada del
grupo de cloruro de aluminio hexahidratado, cloruro de aluminio, hidréxido de
aluminio, alumbre de amonio, alumbre de potasio, alumbre de sodio y sulfato de

aluminio.

13. El método de la Afirmacién 1, en donde dicho paso de adicién a) incorpora una

sal de hierro a dicha masa, siendo dicha sal seleccionada del grupo de cloruro
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férrico, gluconato ferroso, citrato amonio férrico, pirofosfato férrico, fumarato

ferroso, lactato ferroso y sulfato ferroso.

14. El método de la Afirmacién 1, en donde dicho paso de adicién a) incorpora un
i6n de cobre a dicha masa, siendo dicho i6n de cobre parte de una sal seleccionada

del grupo de cloruro ciiprico, gluconato cliprico y sulfato ciiprico.

15. El método de la Afirmacidn 1, en donde dicho paso de procesamiento térmico b)

implica freir dicha masa.

16. El método de la Afirmacién 1, en donde dicho paso de procesamiento térmico b}

implica hornear dicha masa.

17. El pasabocas de papa producido por el método de la Afirmacién 1.

18. Un método de elaboracion de pasabocas de papa fabricados, en donde dicho
método comprende los pasos de:

a) preparar una mezcla que consta de hojuelas de papa, agua y un ingrediente que
produce un catién que tiene una valencia minima de dos, y dicho ingrediente se
selecciona del grupo de sales que constan de sales de calcio, sales de magnesio, sales

de aluminio, sales de hierro y sales de cobre;
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b) laminado y corte de dicha mezcla para formar piezas cortadas; y
c) el procesamiento térmico de dichas piezas cortadas, en donde dicho ingrediente

reduce la formacién de acrilamida en dichos pasabocas de papa fabricados.

19. El método de la Afirmacién 18, en donde dicho procesamiento térmico del paso

¢) implica homeado.

20. El método de Ia Afirmacion 18, en donde dicho procesamiento térmico del paso

c) implica fritura.

21. El método de la Afirmacién 18, en donde la formacion de acrilamida en dicho
pasabocas de papa fabricado se reduce en al menos 50% més que el pasabocas de
para fabricado preparado sin dicho catién.

22. Un pasabocas de papa fabricado producido por ¢l método de la Afirmacién 18.

23. Un método para disminuir el nivel de acrilamida producida por el procesamiento

térmico de un pasabocas fabricado a partir de una masa que consta de un material a
base de maiz que tiene asparagina libre, en donde dicho método consta de los pasos
de:

a) adicién de un catién, que tiene una valencia minima de 2 a dicha masa; y
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b) procesamiento térmico de dicha masa para producir un pasabocas;
En donde dicho catién se afiade en cantidad suficiente como para reducir el nivel
final de acrilamida en dicho pasabocas a un nivel que es menor que si el catién no se

hubiera afiadido en el paso a).

24. El método de la Afirmacion 23, en donde dicho paso de adicién a) incorpora una
cantidad de dicho catién suficiente como para reducir dicho nivel final de acrilamida

en dicho pasabocas en al menos 20%.

25. E! método de la Afirmacién 23, en donde dicho paso de adicion a) incorpora una
cantidad de dicho catién suficiente como para reducir dicho nivel final de acrilamida

en dicho pasabocas en al menos 35%.

26. El método de la Afirmacién 23, en donde dicho paso de adicién a) incorpora una
cantidad de dicho catién suficiente como para reducir dicho nivel final de acrilamida

en dicho pasabocas en aproximadamente 50%.

27. El método de la Afirmacion 23, en donde dicho paso de adicion a) incorpora una

cantidad de dicho catién suficiente como para reducir dicho nivel final de acrilamida

en dicho pasabocas en un rango aproximado de 50 a 95%.
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28. El método de la Afirmacién 23, en donde dicho paso de adicidn a) incorpora una
cantidad de dicho catién suficiente como para producir una razén molar de catién

libre de asparagina de al menos 1:5.

29. El método de la Afirmacién 23, en donde dicho paso de adicién a) incorpora una
cantidad de dicho catién suficiente como para producir una razén molar de catién

libre de asparagina de al menos 1:3.

30. El método de la Afirmacién 23, en donde dicho paso de adicién a) incorpora una
cantidad de dicho catién suficiente como para producir una razén molar de catién

libre de asparagina de aproximadamente 1:2.
31. El método de la Afirmacién 23, en donde dicho paso de adicién a) incorpora una
cantidad de dicho catién suficiente como para producir una razén molar de catién

libre de asparagina de aproximadamente 1:1.

32. El método de la Afirmacién 23, en donde dicho paso de adicién a) incorpora un

ion de calcio a dicha masa, siendo dicho ién de calcio parte de una sal seleccionada
del grupo de cloruro de calcio, lactato de calcio, citrato de calcio, malato de calcio,

gluconato de calcio, fosfato de calcio, acetato de calcio, EDTA sédico de calcio,
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glicerofosfato de calcio, hidréxido de calcio, lactobionato de calcio, éxido de calcio,

propionato de calcio, carbonato de calcio y estearoil-lactato de calcio.

33. El método de la Afirmacién 23, en donde dicho paso de adicién a) incorpora un
ion de magnesio a dicha masa, siendo dicho i6n de magnesio parte de una sal
seleccionada del grupo de cloruro de magnesio, citrato de magnesio, lactato de
magnesio, malato de magnesio, gluconato de magnesio, fosfato de magnesio,

hidr6xido de magnesio, carbonato de magnesio y sulfato de magnesio.

34. El método de la Afirmacion 23, en donde dicho paso de adicion a) incorpora un
ién de aluminio a dicha masa, siendo dicho i6n parte de una sal seleccionada del
grupo de cloruro de aluminio hexahidratado, cloruro de aluminio, hidréxido de
aluminio, alumbre de amonio, alumbre de potasio, alumbre de sodio y sulfato de

aluminio.

35. El método de la Afirmacién 23, en donde dicho paso de adicion a) incorpora una
sal de hierro a dicha masa, siendo dicha sal seleccionada del grupo de cloruro
férrico, gluconato ferroso, citrato amonio férrico, pirofosfato férrico, fumarato

ferroso, lactato ferroso y sulfato ferroso.
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36. E método de la Afirmacién 23, en donde dicho paso de adicién a) incorpora un
ién de cobre a dicha masa, siendo dicho ién de cobre parte de una sal seleccionada

del grupo de cloruro ciiprico, gluconato ciprico y sulfato clprico.

37. El método de la Afirmacién 23, en donde dicho paso de procesamiento térmico

b) implica freir dicha masa.

38. El método de la Afirmacion 23, en donde dicho paso de procesamiento térmico

b) implica hornear dicha masa.
39. El pasabocas de papa producido por €l método de la Afirmaci6n 23.
40. El método de la Afirmacién 23, en donde el pasabocas es un pasabocas de maiz.

41. El método de la Afirmacién 23, en donde e] pasabocas es un pasabocas de harina

de maiz.
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METODO PARA REDUCCION DE LA FORMACION DE ACRILAMIDA

EN ALIMENTOS PROCESADOS TERMICAMENTE

RESUMEN DEL DESCUBRIMIENTO
En alimentos procesados térmicamente fabricados, la adicién de uno de un grupo
selecto de cationes bivalentes o trivalentes a la receta del alimento inhibe la
formacién de acrilamida durante el procesamiento térmico. El catién puede provenir

del grupo que incluye sales de calcio, magnesio, cobre, aluminio, cobre y hierro.

(Hay 1 anexo)

Traductor: SILVIO ALEJANDRO PUERTAS PINO

Resolucién 0941 del 30 de agosto de 1996 del Ministerio de Justicia y del Derecho
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METHOD FOR REDUCING ACRYLAMIDE FORMATION
IN THERMALLY PROCESSED FOODS

This application is & continuation-in-part of co-pending U.S. Patent Application
10/247,504, filed September 19, 2002.

Technical Field

The preaent invention relates to a method for reducing the amount of acrylamide in
thermally processed foods. This invention permits the production of foods having
significantly reduced levels of acrylamide. The method relies on the addition of a divalent or
trivalent cation, such as are found in the salts of calcium, magnesium, copper, iron, zinc, or
aluminum to the dough formulation of a food.

Description of Related Art

The chemical acrylamide has long been used in its polymer form in industrial
applications for water treatment, enhanced oil recovery, papermaking, flocculants, thickeners,
ore processing and permanent press fabrics. Ac.-ylamidf; participates as a white crystalline
solid, is odorless, and is highly soluble in water (2155 g/L at 30°C). Synonyms for
acrylamide include 2-propenamide, ethylene carboxamide, acrylic acid amide, vinyl amide,
and propenoic acid amide. A&ylumide has a molecular mass of 71.08, a melting point of
84.5°C, and a boiling point of 125°C at 25 mmHg,

In very recent times, a wide variety of foods have tested positive for the presence of
acrylamide monomer. Acrylamide has especially been found primarily in carbohydrate food
products that have been heated or processed at high temperatures. Examples of foods tl'_nt
have tested positive for acrylamide include coffee, cereals, cookies, potato chips, crackers,
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french-fried potatoes, breads and rolls, and fricd breaded meats. In genexal, relatively low
contents of acrylamide have been found in heated protein-rich foods, while relatively high
contents of acrylamide have been found in carbohydrate-rich foods, compared to non-
detectable levels in unheated and boiled foods. Reported levels of acrylamide found in
various similarly processed foods include a range of 330 - 2,300 (ug/kg) in potato chips, a
range of 300 - 1100 (ug/kg) in french fries, a range 120 - 180 (ug/kg) in com chips, and
levels ranging from not detectable up to 1400 (ug/kg) in various breakfast cereals.

It is presently believed that acrylamide is formed from the presence of amino acids
and reducing sugars. For example, it is believed that a reaction between free asparagine, an
amino acid commonly found in raw vegetables, and free reducing sugars accounts for the
majority of acrylamide found in fried food products. Asparagine accounts for approximately
40% of the total free amino acids found in raw potatoes, approximately 18% of the total free
amino acids found in high protein rye, and approximately 14% of the total free amino acids
found in wheat,

The formation of acrylamide from amino acids other than asparagine is possible, but it
has not yet been confirmed to any degree of certainty. For example, some acrylamide
formation has been reported from testing glutamine, methionine, cysteine, and aspartic acid
as precursors. These findings are difficult to confirm, however, due to potential asparagine
impurities in stock amino acids. Nonetheless, asparagine has been identified as the amino
acid precursor most responsible for the formation of acrylamide.

Since acrylamide in foods is a recently discovered phenomenon, its exact mechanism
of formation has not been confirmed. However, it is now believed that the most likely route
for acrylamide formation involves a Maillard reaction. The Maillard reaction has long been
recognized in food chemisuylas one of the most important chemical reactions in food
processing and can affect flavor, color, and the nutritional value of the food. The Maillard
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reaction requires heat, moisture, reducing sugars, and amino acids.

The Maillard reaction involves a series of complex reactions with numerous
intermediates, but can be generilly described as involving three steps. The first step of the
Maeillard reaction involves the combination of a free amino group (from free amino acids
and/or proteins) with a reducing sugar (such as glucose) to form Amadori or Heyns
rearrangement products. The second step involves degradation of the Amadori or Heyns
rearrangement products via different alternative routes involving deoxyosones, fission, or
Strecker degradation. A complex series of reactions - including dehydration, elimination,
cyclization, fission, and fragmentation - results in a pool of flavor intermediates and flavor
compounds. The third step of the Maillard reaction is characterized by the formation of
brown nitrogenous polymers and co-polymers. Using the Maillard reaction as the likely route
for the formation of acrylamide, Figure 1 illustrates a simplification of suspected pathways
for the formation of acrylamide starting with asparagine and glucose.

Acrylamide has not been determined to be detrimental to humans, but its presence in
food products, especially at elevated levels, is undesirable. As noted previousty, relatively
higher concentrations of acrylamide are found in food products that have been heated or
thermally processed. The reduction of acrylamide in such food products could be
accomplished by reducing or eliminating the precursor compounds that form acrylamide,
inhibiting the formation of acrylamide during the processing of the food, breaking down or
reacting the acylamide monomer once formed in the food, or removing acrylamide from the
Mw prior to consumption. Understandably, each food product presents unique challenges
for accomplishing any of the above options. For example, foads that are sliced and cooked as
coherent pieces may not be readily mixed with various additives without physically
destroying the cell structures that give the food products their unique characteristics upon

cooking. Other processing requirements for specific food products may likewise make
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acrylamide reduction strategies incompatible or extremely difficult.

By way of an example of heated food products that represent unique challenges to
reducing acrylamide levels in the final products, snacks can be fabricated from a dough. The
term “fabricated snack™ means a snack food that uses as its starting ingredient something
other than the original and unaltered starchy starting material. For example, fabricated
snacks include fabricated potato chips that use a dehydrated potato product as a starting
material and corn chips that use a masa flour as its starting material. It is noted here that the
dehydrated potato product can be potato flour, potato flakes, potato granules, or any other
form in which dehydrated potatoes exist. When any of these terms are used in this
application, it is understood that all of these variations are included. Fabricated potato chips
start with, for example, potato flakes, which are mixed with water and other minor
ingredients to form a dough. This dough is then sheeted and cut before proceeding to a
cooking step. The cooking step may involve frying or baking. The chips then proceed to a
seasoning step and a packaging step. The mixing of the potato dough generally lends itself to
the easy addition of other ingredients. Conversely, the addition of such ingredients to a raw
food product, such as potato slices, requires that a mechanism be found to allow for the
penetration of ingredients into the cellular structure of the product. However, the addition of
any ingredients in the mixing step must be done with the consideration that the ingredients
may adversely affect the sheeting characteristics of the dough as well as the final chip
characteristics, such as flavor, texture, and color.

It would be desirable to develop one or more methods of reducing the level of
acrylamide in the end product of heated or thermally processed foods. Ideally, such a process
should'substantially reduce or eliminate the acrylamide in the end product without adversely
affecting the quality and characteristics of the end product. Further, the method should be
easy to implement and, preferably, add little or no cost to the overall process.

CFLAY.00179PCT R-4 Pérm:.unou
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SUMMARY OF THE INVENTION

In the inventive process, a divalent or trivalent cation or combination of such cations
is added to fabricated foods prior to cooking to reduce the formation of acrylamide. The
divalent or trivalent cation can be added during milling, dry mix, wet mix, or other admix, so
that the cation is present throughout the food product. In preferred embodiments, the added
cation can be chosen from the group of calcium, magnesium, and aluminum salts, and less
favorably, iron, zinc, and copper salts. The cation is added to the dough in an amount
sufficient to reduce the acrylamide formation in the finished product to a desired level.

The addition of divalent or trivalent cations effectively reduces the amount of
acrylamide found in the end product of the heated or thermally processed food while
minimally affecting the quality and characteristics of the end product. Further, such a method
of acrylemide reduction is generally easy to implement and adds little or no cost to the overall

process.
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BRIEF DESCRIPTION OF THE DRAWINGS

The novel features believed characteristic of the invention are set forth in the
appended claims. The invention itself, however, as well as a preferred mode of use, further
objectives and advantages thereof, will be best understood by reference to the following
detailed description of illustrative embodiments when read in conjunction with the
accompanying drawings, wherein:

Figure 1 is a schematic of suspected chemical pathways for acrylamide formation in
foods; and

Figure 2 is 2 schematic of a method for making fabricated potato chips from potato

flakes, granules, or flour according to an embodiment of the present invention.
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DETAILED DESCRIPTION

The formation of acrylamide in thermally processed foods requires a source of carbon
and a source of nitrogen. It is hypothesized that carbon is provided by a carbohydrate source
and nitrogen is provided by a protein source or amino acid source. Many plant-derived food
ingredients such as rice, wheat, comn, barley, soy, potato and oats contain asparagine and are
primarily carbohydrates having minor amino acid components. Typically, such food
ingredients have a small amino acid pool, which contains other amino acids in addition to
asparagine.

By “thermally processed” is meant food or food ingredients wherein components of
the food, such as a mixture of food ingredients, are heated at temperatures of at least 80°C.
Preferably the thermal processing of the food or food ingredients takes place at temperatures
between about 100°C and 205°C. The food ingredient may be separately processed at
elevated temperature prior to the formation of the final food product. An example of a
thermally processed food ingredient is potato flakes, which is formed from raw potatoes in a
process that exposes the potato to temperatures as high as 170°C. (The terms “potato flakes”,
“potato granules”, and “potato flour” are used interchangeably herein, and are meant to
denote any potato based, dehydrated product.) Examples of other thermally processed food
ingredients include processed oats, par-boiled and dried rice, cooked soy products, corn masa,
roasted coffee beans and roasted cacao beans. Alternatively, raw food ingredients can be
used in the preparation of the final food product wherein the production of the final food
product includes a thermal heating step. One example of raw material processing wherein the
final food product results from a thermal heating step is the manufacture of potato chips from
raw potato slices by the step of frying at a temperature of from about 100°C to about 205°C or
the production of french fries fried at similar temperatures.

In accordance with the present invention, however, a significant formation of
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of a reducing sugar. Heating other amino acids such as lysine and alanine in the presence of
a reducing sugar such as glucose does not lead to the formation of acrylamide. Surprisingly,
the addition of other amino acids to the asparagine sugar mixture can increase or decrease the
amount of acrylamide formed. |

Having established the rapid formation of acrylamide when asparagine is heated in the
presence of a reducing sugar, a reduction of acrylamide in thermally processed foods can be
achieved by inactivating the asparagine. By “inactivating™ is meant removing asparagine
from the food or rendering asparagine non-reactive along the acrylamide formation route by
means of conversion or binding to another chemical that interferes with the formation of
acrylamide from asperagine.

In the present invention, this is accomplished by the addition of a divalent or trivalent
cation to a formula for a snack food prior to the cooking or thermal processing of that snack
food. Chemists will understand that cations do not exist in isolation, but are found in the
presence of an anion having the same valence. Although reference is made herein to the salt
containing the divalent or trivalent cation, it is the cation present in the salt that is believed to
provide a reduction in acrylamide formation by reducing the solubility of asparagine in water.
These cations are also referred to herein as a cation with a valence of at least two.
Interestingly, cations of a single valence are not effective in use with the present invention.
In choosing an appropriate eompound containing the cation having a valence of at least two
in combination with an anion, the relevant factors are water solubility, food safety, and least
alteration to the characteristics of the particular food. Combinations of various salts can be
used, even though they are discussed herein only as individuals salts.

Chemists speak of the valence of an atom as a measure of its ability to combine with
other elements. Specifically, a divalent atom has the ability to form two ionic bonds with
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other atoms, while a trivalent atom can form three ionic bonds with other atoms. A cationisa
positively charged ion, that is, an atom that hes lost one or more electrons, giving it a positive
charge. A divalent or trivalent cation, then, is a positively charged ion that has availability for
two or three ionic bonds, respectively.

Simple model systems can be used to test the effects of divalent or trivalent cations on
acrylamide formation. Heating asparagine and glucose in 1:1 mole proportions can generate
acrylamide. Quantitative comparisons of acrylamide content with and without an added salt
measures the ability of the salt to promote or inhibit acrylamide formation. Two sample
preparation and heating methods were used. One method involved mixing the dry
components, adding an equal amount of water, and heating in a loosely capped vial.

Reagents concentrated during heating as most of the water escaped, duplicating cooking
conditions. Thick syrups or tars can be produced, complicating recovery of acrylamide. These
tests are shown in Examples 1 and 2 below.

A second method using pressure vessels allowed more controlled experiments.
Solutions of the test components were combined and heated under pressure. The test
components can be added at the concentrations found in foods, and buffers can duplicate the
pH of common foods. In these tests, no water escapes, simplifying recovery of acrylamide,
as shown in Example 3 below.

Example 1

A 20 mL (milliliter) glass vial containing L-asparagine monohydrate (0.15 g, 1
mmole), glucose (0.2 g, 1 mmole) and water (0.4 mL) was covered with aluminum foil and
heated in a gas chromatography (GC) oven programmed to heat from 40° to 220°C at
20°/minute, hold two minutes at 220°C, and cool from 220° to 40°C at 20°/min. The residue
was extracted with water and analyzed for acrylamide using gas chromatography-mass
spectroscopy (GC-MS). Analysis found approximately 10,000 ppb (parts/billion) acrylamide.
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Two additional vials containing L-asparagine monohydrate (0.13 g, 1 mmole), glucose (0.2g,
1 mmole), anhydrous calcium chloride (0.1 g 1 mmole) and water (0.4 mL) were heated and
analyzed. Analysis found 7 and 30 ppb acrylamide, a greater than ninety-nine percent
reduction.

Given the surprising result that calcium salts strongly reduced acrylamide formation,
further screening of salts identified divalent and trivalent cations (magnesium, aluminum) as
producing a similar effect. It is noted that similar experiments with monovalent cations, i.e.
0.1/0.2 g sodium bicarbonate and ammonium carbonate (as ammonium carbamate and

ammonium bicarbonate) increased acrylamide formation, as seen in Table 1 below.

Salt Micro Mole | Micromole Acrylamide
Salt after heating, ppb
None (control) 0 9857
Sodium bicarbonate 1200 13419
Ammonium carbonate | 1250 22027
Ammonium carbonate | 2500 47897
Table 1

Example 2

In a second experiment, a similar test to that described above was performed, but
instead of using anhydrous calcium chloride, two different dilutions of each of calcium
chloride and magnesium chloride were used. Vials containing L.-asparagine monohydrate
(0.15 g, 1 mmole) and glucose (0.2 g, 1 mmole) were mixed with one of the following:

0.5 mL water (control),

0.5 mL 10% calcium chloride solution (0.5 mmole),

0.05 mL 10% calcium chloride solution (0.05 mmole) plus 0.45 mL water,

0.5 mL 10% magnesium chloride solution (0.5 mmole), or

0.05 mL 10% magnesium chloride solution (0.05 mmole) plus (.45 mL water.
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Duplicate samples were heated and analyzed as described in Example 1. Results were

averaged and summarized in Table 2 below:

Salt ID Amt added Acrylamide formed | Acrylamide
Micromoles | Micromoles reduction
None (control) 0 408 0
Calcium chloride 450 293 27%
Calcium chloride 45 864 None
Magnesium chloride 495 191 53%
Magnesium chloride 50 2225 None
Table 2
Example 3

As mentioned above, this test did not involve the loss of water from the container, but
was done under pressure. Vials containing 2 mL of buffered stock solution (15 mM
asparagine, 15 mM glucose, 500 mM phosphate or acetate) and 0.1 mL salt solution (1000
mM) were heated in a Parr bomb placed in a GC oven programmed to heat from 40 to 150°C
at 20°/min and hold at 150°C for 2 minutes. The bomb was removed from the oven and
cooled for 10 minutes. The contents were extracted with water and analyzed for acrylamide
following the GC-MS method. For each combination of pH and buffer, a control was run
without an added salt, as well as with the three different salts. Results of duplicate tests were
averaged and summarized in Table 3 below:

Salt pH | Buffer Mcg Acrylamide | Mcg Acrylamide | Acrylamide
Salt added Control Reduction °
Calcium chloride 5.5 | Acetate 337 550 19%
Calcium chloride 7.0 | Acetate 990 1205 18%
Calcium chloride 5.5 | Phosphate | 154 300 49%
Calcium chloride 7.0 | Phosphate | 762 855 11%
Magnesium chloride 5.5 | Acetate 380 550 16%
Magnesium chloride 7.0 | Acetate 830 1205 - | 31%
Magnesium chloride 5.5 | Phosphate | 198 300 34%
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Magnesium chloride 7.0 | Phosphate | 773 855 10%

Potassium aluminum sulfate | 5.5 | Acetate 205 550 31%

Potassium aluminum sulfate | 7.0 | Acetate 453 1205 62%

Potassium aluminum sulfate | 5.5 | Phosphate | 64 300 7%

Potassium aluminum sulfate | 7.0 | Phosphate | 787 855 8%
Table 3

Across the three salts used, the greatest reductions occurred in pH 7 acetate and pH
5.5 phosphate. Only small reductions were found in pH 5.5 acetate and pH 7 phosphate.
Example 4

Following the model systems results, a small-scale laboratory test was run in which
calcium chloride was added to potato flakes before heating. Three ml of a 0.4%, 2%, or 10%
calcium chloride solution was added to 3 g of potato flakes. The control was 3 g of potato
flakes mixed with 3 ml of de-ionized water. The flakes were mixed to form a relatively
uniform paste and then heated in a sealed glass vial at 120° C for 40 min. Acrylamide after
heating was measured by GC-MS. Before heating, the control potato flakes contained 46 ppb
of acrylamide. Test results are reflected in Table 4 below.

Mixture ID Acrylamide, ppb | Acrylamide Reduction
Control (water) 2604 None
CaCl; 0.4% solution | 1877 28%
CaCl; 2% solution | 338 76%
CaCl; 10% solution | 86 97%
Table 4

Given the results from above, tests were conducted in which a calcium salt was added
to the formula for a fabricated anack food, in this case baked fabricated potato chips. The
process for making baked fabricated potato chips consists of the steps shown in Figure 3.
The dough preparation step 31 combines potato flakes with water, the cation/anion pair
(which in this case is calcium chloride) and other minor ingredients, which are thorougtily
mixed to form a dough. (Again, the term “potato flakes” is intended herein to encompass all
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dried potato flake, granule, or powder prepearations, regardless of particle size.) In the
sheeting/cutting step 32, the dough is run through a sheeter, which flattens the dough, and
then is cut into individual pieces. In the cooking step 33, the formed pieces are cooked to a
specified color and water content. The resultant chips are then seasoned in seasoning step 34
and packaged in packaging step 35.

A first embodiment of the invention is demonstrated using the baked, fabricated
potato chip process described above. To illustrate this embodiment, a comparison is made
between a control and a test batch using a commercial baked, fabricated potato chip dough
formulation and processes. Both test and control batches were made according to the
formulations listed in Table 5. The only difference between the batches was that the test

batch contained calcium chloride.

Ingredient Control | CaCl, Test
Potato flakes and modified starch 5496 g 5496 g |

_Sugar 300 g 300 g
Qil 90 90 g
Leavening agents 54 g 54 g
Emulsifier 60g 60 g
Calcium Chloride (dissolved in water) 0Og g
Total Dry Mix 6000 g 6039 g |
Water 3947 ml 3947 ml

Table §

In all batches, the dry ingredients were first mixed together, then oil was added to
eachd:yblmdmdmixed.Thecddmﬁctloﬂdewasdissolvedinthewaterpﬁmtoaddingm
the dough. The moisture level of the dough prior to sheeting was 40% to 45% by weight. The
dough was sheeted to produce a thickness of between 0.020 and 0.030 inches, cut into chip-
sized pieces, and baked.

After cooking, testing was performed for moisture, oil, and color according to the
Hunter L-&-b scale. Samples were tested to obtain acrylamide levels in the finished product.
Table 6 below shows the results of these analyses.
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Control | CaCly Test
H20, % 2.21 2.58
ol % 1.99 2.08
Acrylamide, ppb 1030 160
Color L 72.34 76.67
A 1.99 -.67
B 20.31 24.21
Table 6

As these results show, the addition of calcium chloride to the dough in a ratio by
weight of calcium chloride to potato flakes of roughly 1:125 significantly lowers the level of
acrylamide present in the finished product, lowering the final acrylamide levels from 1030
ppb to 160 ppb. Additionally, the percentages of oil and water in the finat product do not
appear to have been affected by the addition of calcium chloride. It is noted, however, that
CaCl; can cause changes in the taste, texture, and color of the product, depending on the
amount used.

The level of divalent or trivalent cation that is added to a food for the reduction of
acrylamide can be expressed in a number of ways. In order to be commercially acceptable,
the amount of cation added should be enough to reduce the final level of acrylamide
production by at least twenty percent (20%). More preferably, the level of acrylamide
production should be reduced by an amount in the range of thirty-five to ninety-five percent
(35-95%). Even more preferably, the level of acrylamide production should be reduced by an
amount in the range of fifty to ninety-five percent (50-95%). To express this in a different
manner, the amount of divalent or trivalent cation to be added can be given as a ratio between
the moles of cation to the moles of free asparagine present in the food product. The ratio of
the moles of divalent or trivalent cation to moles of free asparagine should be at least one to
five (1:5). More preferably, the ratio is at least one to three (1:3), and more preferably still,
one to two (1:2). In the presently preferred embodiment, the ratio of moles of cations to
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moles of asparagine is between about 1:2 and 1:1. In the case of magnesium, which has less
effect on the product taste than calcium, the molar ratio of cation to asparagine can be as high
as about two to one (2:1).

Additional tests were run, using the same procedure as described above, but with
different lots of potato flakes containing different levels of reducing sugars and varying
amounts of calcium chioride added. In Table 7 below, lot 1 of potato flakes, which was the

test shown above, had 0.81% reducing sugars, lot 2 had 1.0 % and lot 3 had 1.8% reducing

SUgArS,

Added | Flake Finished | Finished Finished
CaCl; | Lot moisture | Color L. | Acrylamide
weight % Value ppb
0 gl 1 2.21 72.34 1030
39 1 2.58 76.67 160
0 2 1.80 73.35 464
0 2 1.61 72.12 1060
17.5 2 1.82 74.63 350
39 2 2.05 76.95 80
39 2 1.98 75.86 192
0 3 1.99 71.37 1020
0 3 1.71 72.68 599
0 3 1.69 71.26 1640
0gl] 3 1.63 74.44 1880
39 3 1.89 76.59 148
39 3 1.82 75.14 275

Table 7

As seen in this table, the addition of CaCl, consistently reduces the level of
acrylamide in the final product, even when the weight ratio of added CaCl, to potato flakes is
lower than 1:250.

Any number of salts that form a divalent or trivalent cation (or said another way,
produce a cation with a valence of at least two) can be used with the invention disclosed
herein, as long as adjustments are made for the collateral effects of this additional ingredient.
The effect of lowering the acrylamide level appears to derive from the divalent or lrival;mt
cation, rather than from the anion that is paired with it. Limitations to the cation/anion pair,
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other than valence, are related to their acceptability in foods, such as safety, solubility, and
their effect on taste, odor, appearance, and texture. Suggested cations include calcium,
magnesium, aluminum, iron, copper, and zinc. Suitable saits of these cations include calcium
chloride, calcium citrate, calcium lactate, calcium malate, calcium gluconate, calcium
phosphate, calcium acetate, calcium sodium EDTA, calcium glycerophosphate, calcium
hydroxide, calcium lactobionate, calcium oxide, calcium propionate, calcium carbonate,
calcium stearoyl lactate, magnesium chloride, magnesium citrate, magnesium lactate,
magnesium malate, magnesium gluconate, magnesium phosphate, magnesium hydroxide,
magnesium carbonate, magnemum sulfate, aluminum chloride hexahydrate, aluminum
chloride, aluminum hydroxide, ammonium alum, potassium alum, sodium alum, aluminum
sulfate, ferric chloride, ferrous gluconate, ferric ammonium citrate, ferric pyrophosphate,
ferrous fumarate, ferrous lactate, ferrous sulfate, cupric chloride, cupric gluconate, cupric
sulfate, zinc gluconate, zinc oxide, and zinc sulfate. The presently preferred embodiment of
this invention uses calcium chloride, although it is believed that the requirements may be best
met by a combination of salts of one or more of the appropriate cations. A number of the
salts, such as calcium salts, and in particular calcium chloride, are relatively inexpensive and
commonly used as food. Calcium chloride can be used in combination with calcium citrate,
thereby reducing the coliateral taste effects of CaCl,. Further, any number of calcium salts
can be used in combination with one or more magnesium saits. One skilled in the art will
understand that the specific formulation of salts required can be adjusted depending on the
food product in question and the desired end-product characteristics.

It should be understood that changes in the characteristics of the final product, such as
changes in color, taste, and consistency can be adjusted by various means. For example,
color characteristics in potato chips can be adjusted by controlling the amount of sugars in the

starting product. Some flavor characteristics can be changed by the addition of various
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flavoring agents to the end product. The physical texture of the product can be adjusted by,
for example, the addition of leavening agents or various emulsifiers.

While the invention has been particularly shown and described with reference to one
or more embodiments, it will be understood by those skilled in the art that various approaches
to the reduction of acrylamide in thermally processed foods may be made without departing
from the spirit and scope of this invention. For example, while the process has been disclosed
herein with regard to potato products, the process can also be used in processing of food
products made from corn, barley, wheat, rye, rice, oats, millet, and other starch-based grains.
In addition to fabricated potato chips, the invention can be used in making corn chips and
other types of snack chips, as well as in cereals, cookies, crackers, hard pretzels, breads and
rolls, the breading for breaded meats, and other foods containing asparagine and a reducing
sugar. In each of these foods, the cation can be added during the mixing of the dough used to
make the product, so that the added cation is available during cooking to provide a reduction
in the level of acrylamide. Further, the addition of a divalent o;- trivalent cation can be
combined with other strategies for the reduction of acrylamide to produce an acceptable
acrylamide level without adversely affecting the taste, color, odor, or other characteristics of
an individual food.
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CLAIMS:
What is claimed is:

1. A method of lowering the level of acrylamide produced by the thermal processing of a
potato chip manufactured from a dough comprising a starch-based material having
free asparagine, said method comprising the steps of:

a) adding a cation, having a valence of at least two, to said dough; and

b) thermally processing said dough to produce a potato chip;

wherein said cation is added in an amount sufficient to reduce the final level of
acrylamide in said potato chip to a level that is lower than if the cation had not been
added at step a).

2. The method of Claim 1, wherein said adding step a) adds an amount of said cation
sufficient to reduce said final level of acrylamide in said potato chip by at least 20
percent.

3. The method of Claim 1, wherein said adding step a) adds an amount of said cation
sufficient to reduce said final level of acrylamide in said potato chip by at least 35

percent.

4 The method of Claim 1, wherein said adding step a) adds an amount of said cation
sufficient to reduce said final level of acrylamide in said potato chip by sbout 50
percent.

5. The method of Claim 1, wherein said adding step a) adds an amount of said cation
sufficient to reduce said final level of acrylamide in said potato chip by a range of 50
to 95 percent.
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The method of Claim 1, wherein said adding step a) adds a quantity of said cation
sufficient to produce a molar ratio of cation to free asparagine of at least 1:5.

The method of Claim 1, wherein said adding step a) adds a quantity of said cation
sufficient to produce a molar ratio of cation to free asparagine of at least 1:3.

The method of Claim 1, wherein said adding step a) adds a quantity of said cation
sufficient to produce a molar ratio of cation to free asparagine of about 1:2.

The method of Claim 1, wherein said adding step a) adds a quantity of said cation
sufficient to produce a molar ratio of cation to free asparagine of about 1:1.

The method of Claim 1, wherein said adding step a) adds a calcium jon to said dough,
said calcium ion being part of a salt selected from the group of calcium chloride,
calcium lactate, calcium citrate, calcium malate, calcium gluconate, calcium
phosphate, calcium acetate, calcium sodium EDTA, calcium glycerophosphate,
calcium hydroxide, calcium lactobionate, calcium oxide, calcium propionate, calcium
carbonate, and calcium stearoyl lactate.

The method of Claim 1, wherein said adding step a) adds a magnesium ion to said
dough, said magnesium ion being part of a salt selected from the group of magnesium
chloride, magnesium citrate, magnesium [actate, magnesium malate, magnesium
gluconate, magnesium phosphate, magnesium hydroxide, magnesium carbonate, and
magnesium sulfate,

The method of Claim 1, wherein said adding step a) adds an aluminum ion to said
dough, said ion being part of a salt selected from the group of aluminum chloride
hexahydrate, aluminum chloride, aluminum hydroxide, ammonium alum, potassium
alum, sodium alum, and aluminum sulfate.

The method of Claim 1, wherein said adding step a) adds an iron salt to said dough,
said salt being selected from the group of ferric chloride, ferrous gluconate, ferric
ammonium citrate, ferric pyrophosphate, ferrous fumarate, ferrous lactate, and ferrous
sulfate.
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The method of Claim 1, wherein said adding step a) adds a copper ion to said dough,
said copper ion being part of a salt selected from the group of cupric chloride, cupric
gluconate, and cupric sulfate.

The method of Claim 1, wherein said thermally processing step b) comprises frying
said dough.

The method of Claim 1, wherein said thermally processing step b) comprises baking
said dough.

The potato chip produced by the method of Claim 1.
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18. A method of preparing fabricated potato chips, said method comprising the steps of:
a) preparing a mixture comprising potato flakes, water, and an ingredient
that produces a cation having a valence of at least two, said ingredient selected
from the group of salts consisting of calcium salts, magnesium salts,
aluminum salts, iron salts, and copper salts;

b) sheeting and cutting said mixture to form cut pieces; and
c) thermally processing said cut pieces, wherein said ingredient reduces
the formation of acrylamide in said fabricated potato chips.

19.  The method of Claim 18, wherein said thermal processing of step c) comprises
baking.

20. The method of Claim 18, wherein said thermal processing of step ¢) comprises frying.
2]l.  The method of Claim 18, wherein the formation of acrylamide in said fabricated
potato chips is reduced by at least 50 percent over fabricated potato chips prepared

without said cation.

22. A fabricated potato chip produced by the method of Claim 18.
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A method of lowering the level of acrylamide produced by the thermal processing of a
chip manufactured from a dough comprising a corn-based material having free
asparagine, said method comprising the steps of:

a) adding a cation, having a valence of at least two, to said dough; and

b) thermally processing said dough to produce a chip;

wherein said cation is added in an amount sufficient to reduce the final level of
acrylamide in said chip to a level that is lower than if the cation had not been added at

step a).

The method of Claim 23, wherein said adding step a) adds an amount of said cation
sufficient to reduce said final level of acrylamide in said chip by at least 20 percent.

The method of Claim 23, wherein said adding step a) adds an amount of said cation
sufficient to reduce said final level of acrylamide in said chip by at least 35 percent.

The method of Claim 23, wherein said adding step a) adds an amount of said cation
sufficient to reduce said final level of acrylamide in said chip by about 50 percent.

The method of Claim 23, wherein said adding step a) adds an amount of said cation
sufficient to reduce said final level of acrylamide in said chip by a range of 50 to 95
percent.

The method of Claim 23, wherein said adding step a) adds a quantity of said cation
sufficient to produce a molar ratio of cation to free asparagine of at least 1:5.

‘The method of Claim 23, wherein said adding step a) adds a quantity of said cation
sufficient to produce a molar ratio of cation to free asparagine of at least 1:3.

The method of Claim 23, wherein said adding step a) adds a quantity of said cation
sufficient to produce a molar ratio of cation to free asparagine of about 1:2.

The method of Claim 23, wherein said adding step a) adds a quantity of said cation
sufficient to produce a molar ratio of cation to free asparagine of about 1:1.
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The method of Claim 23, wherein said adding step a) adds a calcium ion to said
dough, said calcium ion being part of a salt selected from the group of calcium
chloride, calcium lactate, calcium citrate, calcium malate, calcium gluconate, calcium
phosphate, calcium acetate, calcium sodium EDTA, calcium glycerophosphate,
calcium hydroxide, celcium lactobionate, calcium oxide, calcium propionate, calcium
carbonate, and calcium stearoyl lactate.

The method of Claim 23, wherein said adding step a) adds a magnesium ion to said
dough, said magnesium ion being part of a salt selected from the group of magnesium
chloride, magnesium citrate, magnesium lactate, magnesium malate, magnesium
gluconate, magnesium phosphate, magnesium hydroxide, magnesium carbonate, and
magnesium sulfate.

The method of Claim 23, wherein said adding step a) adds an aluminum jon to said
dough, said ion being part of a salt selected from the group of aluminum chloride
hexahydrate, aluminum chloride, aluminum hydroxide, ammonium alum, potassiom
alum, sodium alum, and aluminum sulfate.

The method of Claim 23, wherein said adding step a) adds an iron salt to said dough,
said salt being selected from the group of ferric chloride, ferrous gluconate, ferric
ammonium citrate, ferric pyrophosphate, ferrous fumarate, ferrous Iactate, and ferrous
sulfate.

The method of Claim 23, wherein said adding step a) adds a copper ion to said dough,
said copper ion being part of a salt selected from the group of cupric chloride, cupric
gluconate, and cupric sulfate.

The method of Claim 23, wherein said thermally processing step b) comprises frying
said dough.

The method of Claim 23, wherein said thermally processing step b) comprises baking
said dough.

The chip produced by the method of Claim 23.
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40. The method of Claim 23 wherein the chip is a corn chip.

41. The method of Claim 23 wherein the chip is a tortilla chip.
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METHOD FOR REDUCING ACRYLAMIDE FORMATION
IN THERMALLY PROCESSED FOODS

ABSTRACT OF THE DISCLOSURE
In fabricated, thermally processed foods, the addition of one of a select group of
divalent or trivalent cations to the recipe for the food inhibits the formation of acrylamide
during the thermal processing. The cation can come from the group including calcium,

magnesium, copper, aluminum, copper, and iron salts.

CFLAY.00179PCT R-25 PCT APPLICATION

g2



&)

1/1

MAKE A DOUGH
31~| COMPRISING POTATO

FLAKES, WATER, CATION,
AND MINOR INGREDIENTS

'

32~ FLATTEN DOUGH INTO
SHEETS; CUT INTO CHIPS

4

GLUCOSE + ASPARAGINE COOK CHIPS BY
u 33~  FRYING OR BAKING
!

HO  HO aq-]  SEASON CHIPS
NH NH, ¥
HO I\“/ g5 PACKAGE CHIPS
o O

OH OH OH
F

1-!120/+H20 FIG. 2
/\H\'/L/ I\“/  MALARD
PRODUCTS
1-002
/\HYl\/ \/\lr __, STRECKER
ALDEHYDE
BETA-ELIMINATION
Hzc/\"/ N2
0
FIG. 1

[ R, ., Ly



- PCT/US2004/003448

PATENT COOPERATION TREATY

PCT

NOTIACATION CONCERNING
SUBMISSION OR TRANSMITTAL
OF PRIORITY DOCUMENT

{PCT Administrative Instructions, Section 411)

From the INTERNATIONAL
To:

EIVED

CAHOON, Colin, P. MAY 26 gg;;
Carstens Ye: &n'CIhoo el Céad
P.O. Box BO2334 ., __l_::-_..____
Dellas, TX 76380 =T

United States of America

Date of malling (day/month/year}
13 May 2004 {13.05.2004)
Applicant’s or agent’s file reference
CFLAY.00179P IMPORTANT NOTIRCATION
International appliocation Na. imternational filing date (dey/month/year]
PCTAJS2004/003448 08 February 2004 {06.02.2004)

intsmationsl publicstion date (day/month/year)
Not yet published

Priority date (day/monthivear)
21 February 2003 (21.02.2003)

Applicant
FRITO-LAY NORTH AMERICA, INC.
—i{NGret-a}

formerly known as RECOT,

reasonable under the olroumstances.

dooumant to the

whigh is ressonable under the airoumstances.

1. By means of this Form, which replaces any previously lssued notificstion conceming submission or transmitial of priarity
doguments, the applicant s hereby notfied of the dats of reasipt by the International Bureeu of the priority documentis}
ralgting to all sariisr application{a} whosa priority Is claimed. Unless otherwise indiosted by the letters "NR™, In the
right-hand column or by an astarisk appearing next to a date of recsipt, the priority document concermed was submitted or
transmitted to the internstions! Bureau in compliance with Rule 17.1(a) or ().

2 (M sppiosbie) The lettars "NR" appaaring In the right-hand column dencte a priority documnent which, on the date of maling
of this Forre, hed not yat been ressived by the intemastionsl Buresu  under Rule 17.1(s) or (b). Where, under Ruls 17.1(s} , the
priority dooument must be submitsd by the applicant to the recsiving Office or the Intamational Bureau, but the applloam
falls to submit the priority document within the appllcable time Umit under that Aule, the stiantion of the appleant ks directed
to Rule 17.1(g} which provides that no designated Offics may disregard the priority dlaim concerned before glving the
applicant an opportunity. upon entry into the nationsl phase, to furnish the priority dooument within « tme Emit which i

3. (i applicabla) An asterisk(*) appearing naxt to & date of receipt, in the right-hand column, denctss s priority document
submittad or taasmiiind w0 the intemational Buresu but not in compiiance with Rude 17.1{s} or (b (the priority documant
was recsived after the time Hmit presaribed In Rule 17.1{a) or the request to prepare and tranamit the priority dooumant was
submitted to the recslving Offoe sfter the spplicable time limit under Rule 17.1(b)). Even though the priorily dooument wes
not furnished In compliance with Ruls 17.1(a) or (b}, the Internations! Bureau will nevertheless transmit a copy of the

Offioss, for thelr considerstion. in case such a copy ls not  sccopted by the designated Office

as priority document, Rule 17.1(0) provides that no designated Office may disregard the priority clalm concerned before

giving the applicant an opportunity, upon entry into the national phase, to furnish the priority dooument within a tima Hmit

1211 Genava 20, Switseriand
Facsimile No. (41-22) 335.90.00

Priority date Priqrity apoiication No. Country or regional Office Date of recaigt
o PCT raoaiving Office oi arorty dopument
21 Febr 2003 (21.02.2003) 10/372,154 us 03 May 2004 (03.05.2004)
The intarnstions] Bureau of WIPO Authortzed afficer
34, chamin des Colombettes . Elisabeth SASON (Fax 338 9090)

T.llpll;l'l No. {41-22) 338 9916

Form PCTAB/304 (January 2004)




&3

B - PCT/US2004/003448
) PATENT COOPERATION TREATY
From the INTERNATIONAL B &
PCT To:

NOTIRCATION OF RECEIPT OF

RECORD COPY CAHOON, Colin, P.

P Carstens Ye: : Cahoon, L.L.P.
(PCT Rule 24.2(s)) Poﬂiliqrx 89’?3:;40
United States of America

Dute of maling (day/month/vear)

13 May 2004 {13.05.2004) IMPORTANT NOTIACATION
Applloant’s or sgent’s il reference intmnationsl sppliostion No.
CFLAY.00179P PCT/US2004/003448

:Ih Il::llnn Is hereby notified that the imternational Bureau has recsived the record copy of the international applicstion as
stalled below.

Nama(s) of the applicsnt(s) and State(s) for which they are appllcants:
FRITO-LAY NORTH AMERICA, INC. formerly known as RECOT, INC. {for all designated
States except US)
ELDER, Vincent, Allen et al {for US)
international filing date : 06 February 2004 (06.02.2004)
Priarity data(s) claimed : 21 February 2003 (21.02.2003)
Dy the tmemEtions) Bureay. * . 28 April 2004 (26.04.2004)

List of designatad Offices

AP :BW,GH,GM,KE,LS,MW,MZ,SD,SL,SZ,TZ, UG ZM,ZW

EA :AM,AZ,8Y,XG,KZ,MD,RU,TJ,TM

EP :AT,BE,BG,CH,CY.CZ,DE,DK EE,ES,F1,FR,GB,GR,HU,IEAT,LU,MC,NL,PT,RO,SE,SI,SK, TR

QA :BF,BJ,CF,CG,CI,.CM,GA,GN,GQ,GW,ML,MR,NE SN, TD, TG

National :AE,AG,ALAM,AT,AU,AZ BA BB,8G,8R,BW,BY,BZ,CA,CH,CN,CO,CR,CU,CZ,DE,DK,DM,
DZ EC,EE,EG,ES,FI,GB,GD,GE,GH,GM,HR,HU ID.ILIN,IS JP KE,KG,KP, KR, KZ LC,LK,LA LS,
LT,LU,LV,MA,MD,MG,MK.MN,MW,MX,MZ,NA,NI,NO,NZ,OM,PG,PH,PL,PT,RO,RU,SC,SD,SE,SG,SK,
SL,SY,TJ,TM,TN,TR,TT,TZ,UA,UG,US,UZ,VC,VN,YU,ZA ZM ZW

The A WO Authorized offiosr:
34, chemin des Colombettes . Ellsabeth SASON (Fex 338 9050)
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Continuation of Form PCT/AR/301

NOTIFICATION OF RECEIPT OF RECORD COPY

DOxte of maliing (dsy/month/yaar}

13 May 2004 (13.05.2004) IMPORTANT NOTIRCATION
Apploant's or agant's file refersnce internationsl appicstion No.

CFLAY.00179P PCT/US2004/003448
ATTENTION

The appiicant should carefully cheok the data appearing in this Notfication. In case of any disorepanoy between these data
and the inclicetions in the international spplication, the applicant shauld immaediately inform the Internstions! Buresu.

In eddition, the applicant's sttention Is drawn tu the information eonteined n the Anne, ralating to:
[X] tme umits for emry ito the natianai phase - see updated Important information fes of Apell 2002)
m requirements regarding priority documents (i applicabls)

A 200v of this Notfiostion Is being sent o the receiving Offics and to the Internatiana!Seerching Authorhy.

Form PCTABAD1 {continustion sheet) (January 2004)
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) ,temetions! appliestion No.
ANNEX TO FORM PCT/1B/301 PCT/US2004/003448

INFORMATION ON TIME LIMITS FOR ENTERING THE NATIONAL PHASE

The applicant ks reminded that the “metionsl phase™ must be entored before sech of the designated Offices indicsted on
the cover sheet of thia Notification by paying national fees and furnishing transiations, as presoribed by Articles 22 and 38 and
the applicable national isws. in addition, the applicent may also have 1o comply with other spacial requiremants applicable
In cartuin Offices. it Is the appiicant's reapansibility to ensure the necsssary steps 10 enter the national phase are taksn in a
timaly fashlon. Mast Officsa do not issue reminders to applicants in connection with the sntry into the national phase.

The spaliiabls thime Emit for entering the national phase will, subjest towhat is sald in the following paregraph, be
30 MONTHS from the priority date, notonly in respect of any olected Offloe s demand for Internationsl praliminary
sxamingtion Is filed before the explration of 18 months from the priority date (see Article 38{1), but aso in respect of any
designated Offios, In the absance aof filing of such demand, where Artiole22(1) as modified with effect from 1 April 2002
applies in respect of that designated Offies. For further detalls, ses PCT Qazstte No. 4472001 of 1 November 2001, pages 18828,
18932 and 1m.uwullumPCTth?ar.omborlndNovomhrzm1 and February 2002 issues.

in practice, time Emis other than the 30-month time Emit will continue %0 apply. for various periods of time, in respect of
oartain designated or slected Offices. For regular updates on the applicable time Emits {20, 21, 30 or 31 months, or other
time Emit), Office by Offics, refer 1o the PCT Gazette({"Section N™ part published on a woekly basls), 1o the PCT Newsletter
(on a monthiy basis) and to the relevant National Chapters In Valumes [l of the PCT Applicant's Quiie {the paper venlon of
which s updated usuafly twics & your and the Internst version of which is updeted ususlly an 8 weekly basis). Finally, a
oumuigtive table of all applicabls time limits for entering the national phase is svellable from WIPO's Internet site, vis linka
from verious pages the site ingluding those of the Gazette, Newsletter and Guide, at  httpAwww.wipo.int/petfen/index.html.

information about the requirements for fiing & demand for internstionsd proliminary examination is st out inthe PCT
Applicant's Gulde, Volume VA, Chapter DL Note that only an applicant who is a national or resident of 8 PCT Contracting
State which Is bound by Chapter |l has the right to file a demand for intemnational preliminary sxamination {at present, sl
PCT Contracting States are bound by Chapter ).

REQUIREMENTS REGARDING PRIORITY DOCUMENTS
For applicants who have nat yet complied with the requirements regarding priority dooumenta, the following is recsfied.

Where the pricrity of an earflor national, regional or intemastionai applicstion is clsimed, the appliosnt must submit a copy
of the sald sariler appliostion, certified by the autharity with which it was filed (“the prigrity dooument™) to the recsiving Office
{which will transmit k to the imternational Bureau) or directly to the international Bureau, befors the expirstion of 18 months from
the priority date, provided that any such priority dooumant may still be submitted to the internstional Bureau befors thet date of
imemational publication of the intsmationa! appliostion, in which case that doournent will be considered to have been recalved
by the international Bureau on the last day of the 18-month time limk (Ruls 17.1{s)).

Where the priority document ls issued by the recelving Office, the applioant mey, Instesd of submitting the priority
dooumaent, request the recelving Offias ts prepare and traneamit the priorily dooument to the Internations! Buresw. Svoh requast
:ﬂ:&uﬂ7m1mhuﬂmdh1MHmlm“d may be subjocted by the recsliving Offios to the payment

a A

H the priority document conosmad s not submitted to the intemational Bursau or if the request to the ecelving Office
to prepare and transmit the priority dooument has not been made (snd the corresponding fos, if any, pakd) within the applcable
time limhk Indicated under the preceding paragraphs, any dosignated State may disregerd the priorRty claim, providad that no
designated Office may disregand the pricrity olaim conoerned before glving the applicant an opportunity, upon entry Into the!
national phase, to furnish the priority decument within the time imit which is ressonabls under the dircumstances (Rule 17.1(d)).

Where severul priorities sre olsimaed, the priority dets to be songidered hrlhnpuipouu of computing the 14-month time
limit (and all other PCT time Limits) ks the fillng date of the earfiest appiication whoss priarity is claimed |Article 2{xI}{b)).

Form PCTAB/301 (Annex) {January 2004) 008253010
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ATENT COOPERATION TREATY '

From the INTERNATIONAL SEARCHING AUTHORITY

To:

PO BOX 802334 g NOTIFICATION OF TRANSMITTAL OF
AUG 2 6 2004 |} | SBARCHING AUTHORITY, OR THE DECLARATION
(PCT Rule 44.1)
oF e, 9.4 AUG 2004

COLIN P. CAHOON PCT

CARSTENS, YEE & CAHOO, LLP

&3

Applicant’s or agent's file reference

CPFAY.00\'SP FOR FURTHER ACTION  Sec paragraphs 1 and 4 below
Tmernational appiication No. Intermtional filing date
PCT/USO4/03448 (dayhmorah/year) 05 February 2004 (06.02.2004)

Applicant
FRITO-LAY NORTH AMERICAS, INC.

2

4.

[} The soplicant is bereby notifiod that the internationa] search report and the written opinion of the Inrations! Scarching
Autherity have been exablished and are transmined hevewlth.

Milng of saosdmenis and statement wnder Articls 19:
The spplicant Iy entitded, if he o0 wishes, to amend the claims of the nternational applicstion (see Rols 48):

When? The tioe Limit for filing such ameximents is nomully two manths from the date of transmittel of the internasiosal
scarch report.

Where? Directly 30 the Intornstionl Boress of WIPO, 34 chemia des Colombettes
1211 Geneva 20, Switsexiand, Facsimile No.: +41 22 740 14 35

For mure detafied (estrections, sce the nowes on the sccompenying sheet.

D The spplicant is hereby notified that no internstions] search repart will be cstablisbhed s that the declaration mder
Artele 172)(a) to that effect and the written opinion of the Ixernstions] Searching Anthority are transmitted herewith.

[T]  '¥ith regard to the protest agahes paymess of (an) addicional foe(s) under Rule 40.2, the spplicant is notified that:

D the protest together wich the decision thereon lms been transmitted to the Intornationsl Buresn iogether: with the applican’s

request to forwand the texs of hoth the prosest and the doclsion thereon 1o the designated Offices.
D no decigion hey been made yet on the protest; the spplicant will be notified 22 soon &3 8 declsion b made.

Sthortly after the espiration of 18 mmthy from the priority dute, the international spplication will be published by the Intermatinoal
Buress, If the spplicant wishes %0 avold or postpone publication, a utice of withdrawal of the international application, or of the
priosity claim, must reach the Internations] Buresu a3 provided in Roles 9080s.1 and 90bir.3, respectively, before the completion of
The spplicant mey submit commments on sn informsl basis on the wrilken opinion of the Intermational Searching Anthority wo the
Interreational Buresn. The: Intermational Burean will send 2 copy of such comments ¢o all deyignated Offices unless an incernations)
preliminary exsmination report has been or fs 10 be established. These comments would also be made avallable to the public but not
before the expintion of 30 months from the priority date.

Within 19 mouthy from the priority date, but coly in respect of some designated Offices, a demand for internatiomal preliminary
examingtion st be filed if the spplicant wishes to postpone the eniry bnto the national phase sutil 30 months from the priority date
(i some Offices even Iner); atherwise, the applicars must, within 20 manths from the priority date, perform the prescribed acts for
entry nto the natiesal phaw before those deslgnated Offices.

In respect of other designated Offices, the time 1imit of 30 months (or kmer) will apply even if no dempnd | filed within 19 months.

See the Anoex w Form PCT/IB/301 and, for details about the applicsbie time limits, Office by Office, see the PCT Applicont's
Gudde, Volume II, National Chapters and the WIPO Internet ite.

Name and maliing sddress of the ISA/ US Auborized officer .

Facsimils No. (703) 305-3230
Form PCT/ISA/220 (lanuary 2004)

Mall Swop PCT, Amn: ISA/US -

Commissiger for Paneans Kelth Hendricks ol e
P.0. Ban 1450 nomme :
Alexandria, Virgisia 22913-1450 Telephane No. (571) 272-100 bw'(

Ellmalm&-)
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PATENT COOPERATION TREA

PCT

INTERNATIONAL SEARCH REFORT

(PCT Article 18 snd Rules 43 and 44)
Applicant’s or agens's file refereace FOR FURTHER Notification of Tramsittal of Interantions! Search
CFAY.00179P ACTION :mmrcrmm-m-.mm
itz 3 below. -
International sppiicetion No. International flling dase (day/monck/vear) | (Earliext) Priority Date
PCT/US04/03448 06 February 2004 (06.02.2004) 21 Pebruary 2003 (21.02.2003)

Applicant
FRITO-LAY NORTH AMERICAS, UNC

This international search repoct bet been prepared by this International Searching Autharity and is transminted to the applicant
according to Article 18. A copy is being tranamitted ® the Insernational Buresn.

This international search report consisty of a total of 2 sheets.
It In also accompanied by a copy of each prior art document cited in this report.

1. Basis of the Report
L With regpand to the kmguuge, the internationa] search was carried out on the haaly of the international spplication in the
language in which k was filed, unless otherwise indicsted under this Mem.

the international search was carried out on the basis of a ramslasion of the intermational spplicasion furnished 6o this

Anthority (Role 23.1(b)).
With regand 1 zny ooclsotide and/or smine acld ssquence disclosed in the internatioos] spplication, the internatioual
scarch was carried ont on the basls of the sequence listing:

contained in the internaiona] apptication in written form.

filed together with the interrtional application bn computer readsbie form,
fraished subsequently o this Authority in writken form.

frnished sabwequenty w0 this Authortty in computer readable form.

the staternent that the sgbsequently furnished writien sequence listing does not go beyond the disclosore (n the
intermatioual application as filed has been fumnished.

the siaterment that the Information recorded {n computer readabie form is identical o the written sequence listing has
been fornished.

Cartuin claims ware foutsd unsearchahls (See Box I).
Uity of lavention is hacking (See Box II).

AN

X3Ox O 00003 ©

:
E
:

the text is approved as mibmitted by the applicant.
the text bas been established by this Authority 1o read as follows:

3. With regard to the shetract,
the text is spproved as subsmitted by the spylicant.
the text s been eatablishe!, according to Rule 38.2(5), by this Authority a8 it appears in Box IIi. The applicant may,
within one month from the date of mailing of this iotertiona! search report, submit comments to this Authory.

6. The figure of the drawings ¢ be published with the shotract Is Figure No,
as suggested by the spplicarx. D Nowe of the figures
because the applicant falled 1 suggest & figure, '
because this figure beter characierizes the iovention.

Form PCT/ISA/210 (first sheet) (July 1998)



INTERNATIONAL SEARCH REPORT

ao

International application No.
PCT/USO4/U3448

[A. CLASSIFICATION OF SURECT MATTER

IPC(N)
UsCL

AZSL 1/29, 17304, 1/305, 17015, 1/217, 3/358; A21D 22, 206, 8102
: 426172, ‘W4, 49, 356, 36D, 652, 653, 618, 619, &20, &2
Aceording to Interoational Patert Classificazion (TPC) or t» both satioral clamification aod IPC

Minirmum docimenestion searched (classification system followed by clasification symbols)
U.S. : 426772, 74, 549, 356, 560, 652, 653, 618, 619, 60, 612

Documentation searched other than minimom documentation to the extent that such documents are inciuded in the fiekds searched
calcium, aluminum, maguesinm, iron, copper, fry$ or fired, cevesl, grain, bread, dongh, chip, potato,camn

Electronic data base consulind during the internatinoal search (nmame of data base and, whese practicable, scarch terms used)

G DOCUMENTS CONSIDERED TO BE RELEVANT

Category *

Citation of document, with indicstion, where sppropriate, of the relevart patges

Relevant o claim No.

X <X <] €| N

US 5,514,387 A (ZIMMERMAN et al) 07 Mxy 1996, sce col. 6, 12 and 20

w4US 20020015759 Al (PROSISE et al) 07 February 2002, see cols. 3, 3, 23 and cxampic 21

US 6,210,720 B1 (LEUSNER et al) 03 April 2001, sce cols. 4-5 and 7-9

1-10, 16, 21-24, 26
28

l'l’| 31-33. MI

l'lo' l"l1u ml nI x

cmbiish the publicarion duts of sther citation or other special pason (m
specified)

25
B 335,214 A (DAPPER ¢t al) 19 Septeasber 1930, soc ensire document 111, 1617, 26
28
(] Ponter docemenss are fted tn the comtinmdon of Bx . | Sec petent famity amme.
L] ] ey G nterenthonnd [
hﬂ_hdﬂ_ B o -.‘_-ﬂ-d'-- .2. .-.’h
“A"  docept defiaing the geaeey] state of the wrt which s oot comldered ® be principle or theory xndeviying the lowation
of paricyler rirvanee
hl m:ﬂunhu'—“-m-mw
- enrfler Iaronsiosnl [ ]
- d :lc—ﬂﬂluumu : g s
L*  dommens may irow doulis ¢n priority claimis) or which I » e o oo b

considered 10 invalve an levensive sep when the dooxmst b
combined with ons or mare other sxh docomezss, sach combloation

"0~ docoeont woisriog ® e orl disclonure, wee, axhibition or other means bulag cbvicas & & peraon skilled in the art
“P* docmment published prior @ the international fillng date bt bater un e & docenent pember of the sane paset fanlly
prioricy dur ciaimed
[ Detc of the actal completion of the imtermational scarch nmofnm.!zrmmm
13 2004 (13.08.2004
Name and mailing addvess of the ISA/US
Ml Si0p FCT, Az ISAUS
c-;:-hm Marlan Knode t’
m‘%mum Telephone No. 571-272-1700 m.
Facaimile No. (R05) 305-3230 .

Form PCT/ISA/210 (second sheet) Quly 1998)
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- }'ENT COOPERATION TREATY
From the q\
INTERNATIONAL SEARCHING AUTHDRITY

COLIN P CABOON PCT

CARSTHNS, YERB & CAHOO, LLP

PO BOX 802334
WRITTEN OPINION OF THE
DALLAS, TX 75380
INTERNATIONAL SEARCHING AUTHORITY
(PCT Rule 43bir.1)

Applicant’s or agent’s filo reference

See paragraph 2 below
CFAY.00179P _
Tnternational sppiication No. Tocerastional filiog date (day/mont/year) | Priority date (day/monti/year)
PCT/USOL/03448 06 February 2004 (06.02.2004) 21 Rebraary 2003 (21.02.2003)
International Patest Classification (IFC) or both matioml classification ad IPC
n-ccg: mx.lg 1/304, 17305, 10018, 1/217, 3/358; A21D 2/, 2/06, #02 and US C1.: 426/ 72, T4, 549, 556, 560, 652, 65,
618, 619, 620,
Applicant
FRITO-LAY NORTH AMERICAS, INC.

1. This opinion contains indications relating to the following items:

P BoxNo.1  Bashs of the opinion
[[] boxMo.m  Prioy

[[] BoxNo.ml  Nowessblishners of opinion with regand to novelty, ivestive step axxl Indastrial spplicabllity
[[] BxMo.v  Lack of unty of tovesion
X

a

O

BoxNo. V Reasoned statemesst under Rule 435is. 1(a)(T) with regard © novelty, inventive step or industrial
applicability; cliations and explanations supporting soch statement

Box No. VI  Certain docoments cited
BoxNo. VI  Certain defects in the insernational appiication
E Box No. VI  Certain cheervations on the International application

If & demand for internationst preliminary examination iy made, this opinion will be oooskiered to be a written oplmion of the
International Preliminary Bxamining Anthority ("IPEA”) except that this does aot apply where the applicant chooses a0
Authority other than this one to be the IPEA and the chosen IPEA has notified the Internationsl Bureau under Rule 66.15i5()
that written opinions of this Inscrmationsat Searching Authority will not be so considered.

1f this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicaxt 1s lnvited to submit W the
IPEA a wrinen reply cogether, where sppropriste, with amendments, before the expiration of 3 months from the date of
mailing of Form PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later.

For further optioms, see Form PCT/ISA/220.

3. Ror farther detalls, sec notes 10 Form PCT/ISA/220,

Name and mailing address of the ISA7 US Authorized ofticer
Mall PCT, Aln: IRAUS :
promers. Ao i Kekh Hendricla 0‘
P.0. Box 1459 131430 ] — - _D
Alexsuiria, Virgioh Telephone No. (571

Facsimile No. (703) 303-32%0 &7

Form PCT/ISA/237 (cover shext) (amemry 2004)



S D AL
WRITTEN OPINION OF THE {ntermariona] appllcation No.
INTERNATIONAL SEARCHING AUTHORITY PCT/USO4/03448

Box No. I Basls of this opinion

1. With regard to the lsngnage, this opinion has been established on the basis of the international application in the language in which
it was filed, uniess otherwise indicated under thip kem.

[C] e opinion bas been established on the basis of a translation from the origiml language into the following language
which is the langurage of a translation furnished for the purposes of intermational search (under Rules 12.3 and 23.1(b)).

2. With regand » any nusleotide and/or amine acid squence disclosed in (he international application and pecessary to the
claimed invention, this opinion has been estahilshed on the basis of:

a. type of material
[ s sequence tisting
[ cble(s) retated o the sequence listing

b. format of material
[ n written forma

D in computer readable form
c. time of flling/fernishing
[0 comsined in taternational appiication as fiied.
] filed together with the iternational spplicetion in comguter readable form.
] furnishod subseqmently to this Authority for the purposes of search.

3.D In sddition, in the case that more than one version or copy of a sequence listing and/or table relating theyeto has been
filod or farnished, the required statements that the infermation in the subsoquent or additionsl coples is identieal © that in
the spplication as filed or docs not go beyond the spplication as filed, as sppropriste, were furnished.

4. Additions] commenty:

Form PCT/IAA/237(Box No., I) Jamuary 2004) *
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Tatermafiom! appiication No.
WRITTEN OPINION OF THE PCT/USO/03448
INTERNATIONAL SEARCHING AUTHORITY

Box No. V Reasoned statement under Rule 43 ir.1{s) _with regard to novelty, Inventive step or industrial
_ mmwmm-ﬂm

1. Siatement
Novelty (N) Claims 25 YES
Claims 1-24 and 26-31 NO
Inventive step (IS) Clalms NONE YES
Claims 1-31 NO
Industrisl spplicability (IA) Claims 1-31 YES
Claims NONE NO
2. Citations and explanations:

Please See Continostion Sheet  Claimy 1-31 meet the criterin set out in PCT Article 33(4), and thus possess industrial spplicability
becanse the subject matter claimed can be made or used in Industry.

9

Form PCT/ISA/237 (Box No. V) (Jamnry 2004) .
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WRITTEN OFINION OF THE
INTERNATIONAL SEARCHING AUTHORITY PCT/USO4N3448

Box No. VIII  Certaln observations on the internationsl appliration

The following cheervations on the clarity of the claima, description, and drawings or on the questions whether the clabms are folly
supported by the description, wre made:

Claims 1-31 are objected to undey PCT Rule 66.2(a)(v) as lacking clarity under PCT Article 6 because said clalms are indefinite fior
the following reason(s):

Within the clalms, the terms “lowering™, and “roduce” are relative terms which render the clalms indefinite. The specification does
0ot provide a standard for ascertalning the requigite degree. It is unclear over what original amount the acrylamide concentrations
are reduced or lowered. For example, claim | recites "s method of lowering the level of acrylamide ia a thermally processed food™,
yet the thermally processed food Is ant the starting materisl processed within the claimed method, in order for the (origiml)
acrylamidie amount to bo “lowered.” The process may provide a reduced smount of acrylamide in a food product as compared to the
sanse food prodoct which e been similarly-processed, except for the step(s) of adding the cation; however, it does not appear that a
food product actmily undergoes a reduction in the amount of acrylamide it contains.
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Tntermatioual application No.
WRITTEN OPINION OF THE PCT/USO4NI3443
INTERNATIONAL SEARCHING AUTHORITY

Bupplemental Box
In case the space in any of the preceding boxe iy mot sufficlent.

V. 2. Citations and Explanations

(i) Claims 1-10, 16, 21-24 and 26 lack noveity under PCT Article 33(2) as being anticipated by Zimmerman ¢t al, (US
PAT 5,514,387).

Zinmmerman ot al. disclose & “calciim-enriched baked good and method of making™, which comprises adding a calcium compound to
the flour or dough ingredients. At colamn 6, it 1s stated that “the calchsn component may be one or more edibie acidic, ncutral or
basic inorganic or acld salis®, such as calclom citrate or calciom malste (col. 6, Lines 51-56). “The flour component may be any
commimntad cereal grain or edible seed or vegetahle meal”, including flour and starches from corn, whest, potato and rice (op col.
12). Reducing sugars soch as fructose may be added w the flour component mixtore as well. The dough compositions are then
baked at temperatures above 250°F, or 121°C (col. 20). The process may be used o form “cookies, brownies, smacks, sack chips,
bagel chiz, Meihs iast, preteely and the like® (sbstract and col. 6).

Ags stuted in the first paragraph of coluwon S, “calcium carbonate is the preferred calchnn component for enriching the calciom content
of baked goods in aconrdance with the present rvention.

Specific amaymts of calciom carbonate are provided therein, Thus, the instanty-ciakmed invention ia anticipated by the reference. As
the exzmined claims do not recite specific ranges or amounts of the added cations, snd encompam broad ranges of the eations, so long
a3 they provide & “reduced™ amount of scrylzmide in the tharmally processed food, the mnges recited in the refierence would be
expected to meet the ingtant claim limitations. Note that the amounts recited in the reference meet or exceed the amounts

by applicant's examples in the specification, being the best avalisbis amounts to compare, Regarding claims 6-9, it ia noted that free
ssparagine occurs [n many vegetables, incloding high smounts in cereal grain products and potato, and tum this interaction between
the free asparagine and cation would natorally ke place upon the addition of the magnesium carbonate or calelum carbomte to the
flour dough product, as performed In the reference.

() Claims 1-19, 21-23 and 26-31 Iack novelty under PCT Article 33(2) as being anticipated by Prosise et al. (US 6,716,462).
Prosise et al. disclose snack foods which *provide a balanced mix of an amino acid source, fit, and carbobydrates™ (sbstract).
Columns 3 and 5 recite varioos smacks which may be produced by the invention, including baked and fried smack foods such as potato
crisps, corn chips, crackera, cookics and pretacis. Each of these requires the processing of a starch-based dough.
Column 23 discloses the fortification of the snack food dovgh with various minerals and their mits. “Embodiments of the present
invention mxy be fortified with minerals such as calchum, phosphorus, magnesham, bon, zine, jodine, seleniom, copper, manganese,
fluoride, chromium, molybdemum, sodium, potassium, and chioride.
Specific amounis of calcium, magnesium, iron, copper, phosphorus, and zing are provided therein. Furthermore, the sabs of theae
minerals may be utilized. “The source of the mineral salt, bath those with established U.5. RDA levels or with safe and adequate
intake levels, 28 well as those with oo 28 yet established buman requiremest, used in the practice of this invention, can be any of the
well known salts inchuling carbonate, oxide, bydroxide, chioride, sulfite, phosphaie, pyrophosphate, gluconste, Iactate; soetanto,
fmmarate, clirate, malate, amioo acids and the ke for the cationic minerals and sodizm, potassiom, calciun, magnesium and the like
uummm the particular salt used and the level will depend upon their interaction with other food product
Blemental iron (clectrolytic or redoced irom) is another preferred source of iron.”
Example 21 provides for a fabricated pottio crisp made according o the methods cutlined in the reference. Example anc provides an
exempliified amount of sodium aluminum phosphate, a2 0.76 %.

Form PCT/ISA/237 (Suppiemental Box) (anuary 2004)
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Insernacionsl spplication No.
WRITTEN OPINION OF THE PCT/US04/03448
INTERNATIONAL SEARCHING AUTHORITY

[ By Bax
In casc the space in any of the preceding boxes Is not sufficlent.

@) Claims 1-11, 16-17 and 26 lack noveity under PCT Article 33(2) as being anticipated by Dapper (OB 315,214).

Dapper discioses the addition of magneshum carbonate or celcium carbonate to flour or dough componests, for use in producing baked
goods. The exempiified quantity disclosed incorporates 50 grants of magnestum carbonate per 100 kg of fiour. Tius, applicant's
claims are anticipated by the reference.

(iv) Claims 1-10, 15-17, 20, 23 and 26 Iack novelty under PCT Article 33(2) as being anticipated by Leasner et al. (US 6,210,720).
Leusner ¢f al, disclose calcium fortified ready-to-eat cereal products.  These products are made by producing s dough from various
cereal graing such as whest, rice, osts or barley (col. 7). The products may be baked, extruded, puffed or fried (bottom col. 8
through mid-col. 10). The preferred calchmn source is calciom carbonate, but may also Include calchum phosphate (col. 5). Specific
amourts of these mineral salts are provided st cohmnes 4-5. The cereal dough may also be formed as “half-products”, which are
subsequently formed into other foodstuffy, “Also, the present invention can be used to provide pretzel snack products fortified with
calcium”™ (top col. 9). Furthermore, the *finished products are remarkshly free of the undesirsble discoloration beretofore associsted
with finished light colored dried cereal products high i calcium content *

{(v) Clalm 25 lacks an inventive step under PCT Asticie 33(3) as being obvious over any of the followhng: Zimmmerman et al.,
Prosise et al., Dapper, or Leusner et al.

Claim 25 Is directed to 2 “breading for a mest product * The definition of a breading is open to interpretation, and yet bs conemonly
accepted In the art as a collection of bresd crumbs, or small cnnahied pleces of annther cooked grala product, which are applied 22 a
costing to varioos foodstuffs, incinding mest, While the prior art references do mot specifically nechie the wse of the cooked dough
material a3 a breading, it woukd have been obvious (0 ose of ondinary skill in the art to have wtillved thoss materials as such, given this
common and well-known utility of the product. Farthermore, as the disclosed prodocts would naturally form crumb pleces
themselves, there is nothing in the instant clakn which would differentiate the investion from the prior art. }t Is noted that the costing
of 2 mest product would not materially affect the composition of the breading, per se. Since the prior art structure Is capable of
performing the intendod use, it mocts the clalm.,

Form PCT/IRA/237 (Supplemental Box) (January 2004)
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1

CALCIOM-ENRICHED BAKED GOOD
PFRODUCTION AND METHOD OF MAKING

The proset Soveation sylstos 1 the tmderixtion of

calchum-exriched cracioors mad other buled goods produced
o0 h ot prodnction, contirmoas basls. The calciem fortl-

Protection agaisst high biood prese, colon cancer, snd the
degrmmcative bone discass kugwn as csieoporosis have been
attributed w0 caichom. Apprechustely e pement of the

body”s calcinm cinenisine in the biond and tho rest is prescnt 20

in hones =i besth. The 1.5, Reconsnendind Dully Allow-
aoes (LDLA.) of calciom js 1000 mg fir adolts and children
12 o more yosn of ags. The RDA for poegmant snd
Iactating women Is 1200 mg. Fowever, the

svexage calcinm
intake is only shont one-thind of the mxmined delly sllow- 2

moe, If dietary soocom of calciom do mot rovide sufficlot
smamts of calciom to the blood, cslciom is depleted from
the homes 0 compenasis for the jomificlest muooets. Age
misted bons lom md fectoe miew e puticaty whh

oetcopomsls mxy be mdeced with high dstacy fotake of 2
aalciom. :

‘The shility of difcrent individosls 10 vl the ealciom

in food may vary consldenhly. For cxamyple, & high protein
et umy somult In sbout 15% of the dicwy calclom being

sbeocbed. A low protein dict may resck in ooty sbout 5% of *

the Gctary calcham belng sbecshed. Figtic acld in coresd

inexfnzs with ceiciom sleorpiion by fopming
fosainhie aslciom plvytein ta the istestis. Oxsiates o foods,
such w spioach end rhubmsb, mey shullady intecfern with

and the smount of vismin 1. Gemenilly, the mars |,

alkaling thw contents of the intestines, the les salobie are the

soinbie, botter sheorbed forms. I cither calcipm or phos-

phores is talen fn excess, sxcretion of the other is increased. o,

The optimal mtio ia 1:1 when tiw latske of vizmin D i
adeqoate. On the other hend, visnin D fromotes the
shworption of calolom fom the fatration.

Akhough milk ks been & mejor smes of calclom for

infugs and young children, mmy ieoegirs and aduk 4

Amgicsss me losser seasumis of it The ealolom
caniext of milk and other bevemges may be incrossed to
fuciiitatn mesting of the US. R.DA. for calelgm.

For exaxople, calciom envickment or fortification of milk

fa discioand in US. Pat. Nos. 287110, 4,701,329, 4540, @

814, sud 4351,43. In UL Pat. No. 2871123 caicion
exchomsie is vsed 28 & calchom sooece fn the production of a

for spension of the celoims cubomtz. US. Pet. Nos. 63

4,701,329 and 4,851,243 diaciioss the podioction of ealolom-
axkhod and plvephors- oazkhed fetied milk by the

sheoeption fnto the blond )
Cakciom eadcirnant of atex foods such av bean cond,

yogt, sl coresl graios 1s disciosed fn US. Pt Noa

m«m.d;mmum

subseqoently
combined whth u yogout baan. In U8, Pat. No. 4,765.996
polished ries ar hacloy i muiched with rutrients which o
finnd in sad on the grain by costing an oll/f snd/or s wax
on the praies, costing the seme with & rydeophilic omelisifier
end farther costing then with & starch-hased costing ageet.

peodoct may be osed o3 & lexvasing acld in malst denghs,

a8



mxch as yogort, boveages, 1ofi, snd whole graing, Coackevs
genumally exidblt smch Jonger shelf lives than do debry

Wiier can be used i mduce viscosity snd o
adecgeuts Inbrication i the dongh in the sheence of i, but

waber caennt be osod sa the solo memns 1o provids tsademess gy

10 the finsl prodoct Fel-fres crackows made only with water
2o the fit replacament axe flinty and so sheorptive as to caan
vnpleasent drynees in the mopth spon esting.

As disclosed in US. Pat. No. 5,108,764 o Craig, alnl, 2

4

of mmch dxing baking makes the cracher Sty sod very
mulstors-shenrtent. Retertion of water in the cocher dough
doring baking cunes cxcomive geistinteation end the resolt-
st Inficrior cxacker Thaa, when cncker, wnlkn
beead, simch geixtinlestion is to be Bmiled. For
exgmple, In foll-fettnd crackem, 75% of te starch may bo
Roooval of the fat way remb iu s iocreses of
geiatinkstion to 5% or move, with a ssmliest candboimd-
Jiks textare.

i

The tendedued celciorn fxtifiod crackem sud otber brked

sebetanthelly
by the wo of s onnlaifier
snd &y monthfeel amwnd by increased lewds of exiciom.
Braopley smounts of the exohifier conposition for
achioving wnderieation of the calciom fixtified eracioes and
other baked poods may be from sbout 3% by welght in sbout
45% by welpit, bescd wpon the weoight of the calclom
In convention! or fll-fitied creciors md other

§
I
i
H
:
i
:
:

exprpls, cxenplary amounts of the exmbsifier for vao In
ealciom crwiched no-fist copckers sod other baked goods mey
omge fiom shont 15% by weight to about 45% by waight,
bascd wpou the weight of the calclom
ealciom-entiched coaciery sod other baked goods of the
preaet invention provide more then 109, prefiershly st least
20% of the US. R.D.A. of 1000 mg of culciom par eerving.

W

9
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|

component for providing mare than 10% of tha US. RDA.
of 1000 myg of celciom par 15 gram sexrving are from ahoot
3% by weight © shoot 30% by weight, prefxshly from
MSII!J;H: ® sbout 15% by weight, based opon the

i
i
i
|

compo-
nenta, suck an polysity 60, locithia, st sodiom steacoyl

Inctylsse, adkd op to 100% by weight. The tixes component g

emolsifier compositions sasy also be weed in the preparstion
of conventionsl or foll-faend ealeimn-endiched coackery and
other foll-fatted celclen axichad bakad poods.

meuta, the polyscbats 60 is present in or premixed with &
xtrel figvorant, sed theo the prorpix fs afedxed with the

¥

The unexpecindly sofl, tander, non-txiifis sexture of cal-
clum enrichend amckees of the prosent fovention Lasts for
extemded peciods of thon, for cxample, ot lest two montha,
pefasbly st losst six montha, in clossd packeging. ‘The
cxvuiifier composition does not fmpart & ey or off-favor
] the calchem cxnponent doss et frepart & chalky fiaver
or &y mouthiid (o the baked good. In preficmed ambodi-
ments, cracloy flavor Is ephanced by the nae of & nmursl

i

The crackors prodoced o scognimxce with the present
mxy bo chemically leavened or mifermented fall-
mioond fis, low-fit, or w-fit caclern Pormented

il

anchors, soch s soda coackers, which am fuR-Atted or
Iaving recocest fut, owefat or no wdded fat mey alwo bo
praduced in scoondencs with the presext iuvention. Bxam-
plexy of other full-fiat, redoosd fit, low-fit, sd oo-fut baked
goods which mey be foriified with calclom ja socondence
with the iowation Inchaie eookies, brownles,
atacks, sack chigs, bagel chips, Meiba toast, pretrols, and
the ¥ke.
DETAILED DESCRIFTION OF THE
INVENTION

‘The calclom content of crackess mad other baked goods is
mbuantally incyessed in noooodence with ihe preamt faven-
tion by blending lnto & dough or hatter at lamt exe odihle,

biand, insainbie culeiom compomnd s sn eeml-

poefhably ot Jomst shx sspnthe, in propes, ale-fight packaging.
Tn embodiments of the posent invention the calcham level of
coxventions] or full-fiped coacleers, rodoead fat coackors,
Jow- fiat crackess sinl no-fat craciers may be incyonsed Srom

0-3% of UR RLD.A. per 15 goym sexving or
sityoacs smomt I & moe then 10%,
prcfinably t lemst 20% of US. RDA. of 1000 mg csiciom
fa u 15 gomn ecrving or refience amount. Shaller levels of
aaiciom escichment may also be acideved in gther foll-fit,

joe



bonete {s the most profismad calchen companat for andch-
rosxat invention.

rystaliine powder, odorioms, tastcloes snd stable in air Rt in
insighls in water snd sioghol. It Is solohls fo Einte scotic
achd, dilute kydrochlaric ackd sad in nitde acl]. The groond
limeatons, sp well s other calciam compoonds veilisad In

prowct fowngtion, Sy Ixve o paticle she @stribution-
af* 5) lags then or expml 3o shout 0.2% by woight meaiond on
& 200 mesh US. Swmodens Sieve, and b) at lome shout 90%
by welght, preferably ot keast shout 58% by weight, passing
tiwongh a 325 mesh UA. Stnded Sleve,

oant, such ag caiclen carbomie, for providing more than
10% of the US. RD.A. of 1000 mg of calcian por 15 gmm
smving aro from sbout 3% by weight ©© shout 30% by
weight, prefanhly from shout 5% by welght 1o shont 15%
by weight, besod upon ihe total weight of the Sour.

‘The emulslfier compogitions owad ia the present hevention

estucy of sono- and digiyesdides, or mixtores theosof oy be
med movided by do uot adicrsly sffect fisvor, gppesr-
mey or exbwe, or csiclom sbeosplion. In fhil-fatted or
conventions] craciows or ather balnd goods which bave not

polyoxyethylsne sorhitag fuity acht ester, and ot lesst oo @

Inctylste, 23 disciosed in seld copsnding, commenly
emigned UA, application Sac Na. 08/351,059, for “Tonsdor-

i
il
i
i
il

i&
!

;l‘
g
i
i
¥
!
|

colored, olly Hgold or seenl-gel having a flnt, chamcierdatic
ador and 2 warm, somewhat hitter taste. k s solihio in
vatar; gnifine, oyl acetate, and toluens, but ls polohi only
m low Jevels in miners] and vegetshie alls. Polysorbsie 60
5 commeschily sviiishis under the tademark ‘Focon. 60

(ol
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sequen It way b forther procesped by blench-
ing, fmctiomstion, bhydmiysis, scctylstion oxtenction,

md the Jin, Soybemn lecithin may contsin
sbont 11.7% palmitic achd, shout 4% stemic acid, sbout
2.6% palmitoleic acld, shost 9.8% oloic acid, shont 55%
Haolele acld, shout 4% Hoolenie acld, sod shovt 5.5% C,,
10 Cyy acidh, inchufing srackidonic acid

muma.-unu-nupnﬂ::
woom tomparstes, The Brovkfleld visooslty st 77° P of the

E

prodoct

be Hght o fo yellow in osloc. Tho molstes content of Ge
Huid locithin may be lom than or agul to 1% by weight, and
s acetone-insolobie matter mxy bo xt loast
2% by weight. ‘The hexsne-solnhle mattor may be 0.3% by
welght meximom, and the scid valos may be 32 sasimem.

Exemplary snounty of the exmisliier eomposition for
achicving tenderisntion of the calcinm fortilied coacian or
other baked goods mey bhe finen shout 3% by weight to shont
45% by weigis, esod upon the weight of the calclom
componet. jn convestional or full-fatied baked goods,

smnents of the esmlsifier coposition msy be need
sedace hardioess cmsed by both calciom exxichment snd £
yeduction. For cxrnplery smounts of the: exmtsl-
fiex fior use in calciom enrichad no-fist baled goods wech &
anchars, mey noge fas sbont 15% by weight %o sbou
45% by weight, baged wpon the weight of the calclum

Tiw cmlelfier wxh as polysorints 60, soy-

i

boun leckhbin, sod sociom steacoy] Dnctytein, may be
pomted into the doogh sepantely or &3 & premix. They wo

may bo shost 5300 (1200) cpa, snd i may

|

the invention, the agmlsifier
ttal amooes of frors shout 0.15% by weight o shomt 2.5%
by weight of tio total smoont of fiovr used o fem the
dongh or batier. Genexpily, s the calclom oon-
et fa increased and the fit content in decroased, the smoust
of comlaifier need to citsin a sofl, e xS Emy be

affeciing dowgh or aind-good exome,
sppoatance, taste, end sheif-lifa. In prefizred exnbodiments,
the peceniage of atarch sppoaches or I

weight, based npon the weight of the staxch, in added o sl
mixed with stasch and, b) the temperators of the stexch-water
mixtoes is rubeed it Jeast shont 80° C. (176" R), prafizably
100° C. £112° R) or mom. The gelstinivation tespontos
depends tpon the smonxt of water avallable for reaction
with the starch. The Tower the smount of evillabls watcr,

[o2_



pristinization
esenoe of water dering baking am thereby svolded,
As wod berelt, a rednced-fat food podoet b & product

having Ba fit contest reduced by ot lomt 25% by weight 15

from the standan or couventional prodect. A low-fit pood-
uxt bas o fist comters of less then o equal 0 thres grems of
f per mference anomtt or label swvieg. Howewer, for
small wfierencs amoonts (et &, reference smooats of 30

granm o loss or two tablleapoons or lem), s fow-ft prodoct 29

bas & fat content of lem thn or equl 1 3 geamy per 50
paxa of product. A no-fit or sxo-iit prodect bes o fat
omtent

a
]
§
&
|
F
j
i

i‘
z
|
i

cmcier or cookis would therefors be lem fhen or acpal] W 3
pums of fit por 50 grams or less than or gl 0 sbot 5%

of the present invension muy fecinds sy koows shortening
or st blends or compositions oeafil for teking sppiicasines,

for see in the present
fovention contprias porified soybesn ofl in whichi the lecithin
kas heen resmoved dring poification. The shertening o fa

12

Jowm than shout 12% by weight, bassd upon the
welgit of tho dongh, .

"The ficor campunent or facineceous materials seyy bo any
oosznicuiad cereall grain or edibie soed or vegetshle mesl,
derivatives iwesod ] mizinres thersol. Ressnplary of the
fimr compomt of Gwisacsons mulmrials which mmy be
eod. ere whest figor, com flogs, com mass o, out Soor,

i
I

i
%l

i
11
it

cxilulngs, microerystalline

the Hice. Corn bam, whaat bean, out bran, tiss brn, mistares
thernaf, s B Whe may siso bo suhsthnind in whals or in
pot for the fioer, for meking & Shor-enviched podeet, to

milence colax, or to sifbet taxture.
Com fiour sadior whest beaa nmy be need, for axempls,
© eshwors color end sffoct toxtore, [ ]

(03



nop-celiniosic,

In embodiments of e peemt bnvention, the totsl sugar ~  cell-wall palysaccimrides soch as pesitsans mniir bets-
sailids contest, or the textodeivg ingradicss content, of the  glocwos in the dongh epvimomment. Pestossns, for cxemple,
dooghs of the present kevertion iy mage from xevo op 10 ;o inid & lot of water, sven Gough they smoust 10 oaly & minor
sbout S0% by welgkt, besod npon the welght of the dongh.  fimction of the dough. Hydrolyxing fhe pentnesms, o other
The molgtare conterts of the dooghs of the present homiceliniosss 90 ey permit relesse of water foom the
srvention shord be suficlent 1o provide the destred conals dough siarch geistipisstion tenpecamure s
tency to cosble proper forming, machiniyg, and cutting of seached but

; exuilalfier composition.
added Ingredicat, 83 wrll s the moktoro
"F"‘"’“ Fron et fear e e ‘Taers o m:ﬁ-mu—-ﬁuuﬂ-umm

The enxymes muy bo used st tempecatores and P con-
e ot s i Tt ™ o ety ity e i 2

bagiee, The coacioy of the inventfion
W'h. : “"'l‘" m’ﬁ‘?w GC123), mematactosod by Ganencos, T, 180 Kexbell Wiy,

wulght
to shout 33% by welght, bascd upon fie welght of e 0 o, o) iisey from the microoapmisn THelodowo
dough. Cookde doughe of the present rvation may heve & pwesel, which possess powerfil pretoum-degraiieg melviy.
moletars conteat of fom theg sbout S0% by woight, pmer- oy, oy, wileved b comprise ando-eclinlae,

beta-gioca-
ally from shost 10% by welght 10 sbox 20% by welgh, ';__ beta glordeiiem, Acconfing
besed upon the weight of the dough. :::rlhinn.-u‘iﬂ QOCIZS s cvaluaied In °

oormal
minhrel smeents of water s ased to forw the 23 e shonMd be added at sbont 0.2
Sough o 0 o okt sccs peiion, I b Bty Fa e e o . s 1 ket k. b et

the exmiaifier sysicn. . Tom quickly. EHigher temperatures (30 sppexiswscly 70°
Tn addition 1 the famgeing, the donghs of the invention ~ may bo used for shart fombation thers, bot the sctivity is

mxy incheis other additives omployed in  soon lost don 10 thermal inpctivation.

cackery spd cookies. Soch addiives sy incinde, for o, Ths pontossaass comtemt of homi-cellsine cxzpmcs is

cxsmple, milk by-prodacts, egg or egg by-prodece, prefersbly mossmed gy xylenase unlts of scivity (XAU).

tho presert fowztion mxy mogs from
dered eggs, mixtures theswof, aod the Tke. The smount of the o abowt 200 © sbout 1900 XAUMD floz, prefershly fiom
proteinececus source ey, for cxanpls, toge up 10 shout about 900 to sbout 1300 XAV flowr.
5% by weight, bewed spon the weight af the dongh. may be sided fn Houid or prwdeed form.

Tho coxyms
Ths dough composktions of the prosst invemtion may ~ Liguid forme which have been dilned with waler sre
coutsln op o sbout 3% by weight of a keavening sysinm,  prefened for
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Fermested Craclor Prodortion
Cunrventinnal or fll-fit calelon endched erackens and ¢ mixturs thereof with at least ons other flour s prefizyed.

fi-free, mduced-it, aod lowin Somesied calchen

The peistivo mmounts of the wrnge logmfists W e
dough ingradicnts muy gunecally be such that the weight-

onrichad cracken agy produced walvg 2 apongs stage and &
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17
porceat of flour veed 10 foxm the spongo fs foms shout 50%
:::mwﬂ#dhﬂ amount of four
The senulaifiers nsed Ia the present invention arp added tn
the doogh-tup stage, 50 & to exaae mexinmm feomentation.
The Bguid or “wet” combifiers, meh s Sukfacd locithin
s polysabates, ve added on e sface of the

ants in cootact with the spongs mintmisrs lnmping, s could
othorwiss acoor if tfees ingredionts wers added on top of the
fioor in the dough-ap stege. The sieercyl lactylsties may be
akied on wp of the dough-up four, slong with otber dry
ingredients soch s salt, lgvening agents, sad the calchmm
canponet. Any shortening or fat incinded i the formuils-
Hon muy bo adkind last.

svaldmce of lnmping, pdor o o addition. Whm, for
cxzmpls, pentosmeses s neod which work best ot piH's of

:
;
|
!
&

to obain & dough of snhetantial hovwogenelty. Aller mixing,
the dough s peoofivd, or allowed %0 forment finther, m I
carventional i the coackar wt. The visooslty of the dough

shout fiser hoors. Generally, the temperature of the spongs
befiors dowghing, the tenipemiom of the doogh sfier dongh-
ing. sod they tepersinre of the dough st the dongh-fing
maching sre aubstantially the same.

The proofed dough fs mpchined snd beked in the om-
wentiooal sanner for the freparation off fereented coaclors.
Sods coacloers, for exsnplle, may be fored from & conti-
oos sheet of dough which is lamineted or Ispped

does oot entielly sover the individos]l erackers from the
sheat. The cracknrs pemain in & schetenifafly continoes
sheet rongh the bend oven. The cotter may slo

mbatentially

contionous sheet. The optionsl toppleg sk Iy genenlly
appiied sfter samping sod befius baking,

‘The baked prodoct i genenlly dried duing the beking

s

danty, Sncinding cltric acld ar tocopherols, or BHT, BHA or
TEHQ. or mixtores thewof, can be added to prevent -

the method of the prokat Invention may contain one ar more
mgamn. For axxmpie, te sngar wxy be adided as a mixtore of
with at loast eno homectsnt sogac, smch as high
froctaes com symp, cam Syrup, or giocoss symp. Basn-
piay smounts of the segere veed per 100 parts by welghe of
fiour fn, thy dough mey be fom shout 4 to shout 12 pacts by
weight of spcmes eol from sbout 1 10 shoxt 5 pats by
wuight of ons or moss humectant mgam.

Whan prodacing uedsmtied cackers by the mathod of

H{eth
ki
i;iiii i
lt“iii !
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upeighe
dovgh-mixer to ohtals u whetastielly homogeneons mix-
tnre. Witer, snd whest foor or other flouss, and the calclom
componeat ey hes be admizd with e sobstactially
homngensons mixton in & second mixing stage. Feoservs-
tives aod leavening agenis may bo added in the fint or
socond mizing stage. ko anbodiments where & Insnectant is

. waed, it mwy bo conveslantty mized in diniug the St wixing

stage of the dough popesstion. The homectent, end ot loast

/06
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of any mcross which ks vasd, may slso boconveniontly  extruder, o cbisia a sbstarsially bomogonsoms ootpat. A
mmuwum“q- cocionous mixer which sy bo used s modal ZPM-120 by
cbisin s wisisotislly locopeoeons, poonbie tetier o Warmer and Pliolderer
dough. | Miled may be prdioced n scoandence with the
In embodiments of the present invention, the totel soger- 5 possent by comtrodisg the dough, batier, or
solldy comtent, or the teximising ingrofiert content, of the ~ dough-Hike mistme with fller matesials. The co-axtrodan
conkls dougis, batters, or dosgh-ike mixtorey of the present muy be formod by the wee of a coneentric dlo or & nbe
jovegtion msay, for ssacopls, be ot lomt shont 10% by inaswted within the @ exificn. Fifled prodocss may also be
weigit, and may, for 80 1p to shoot 50% by  produced by temperting the doogh-lks mixtms i & con-
weight, based vpon e of the dongh, better, or ;; ventionsl envohing ar encrasting machine, sach as produced
dough-like mixtore (asivaive of inclesions). by the Rheon Manzfseting Company, for fililng with a
On the hasis of 100 poamds of the tots! smoent of fiour  fller materisl, The fillad dough pleces may bave & welght

i
4
;
{
]
l
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{
;
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i
i

sweetenam) In the forowistion, bo prxeeat 0 smomrts Basmpies of illors which mey bo used inclods chocolxte-,
hmﬂl:lbuﬁhll-%nlﬂ.ﬁ:i'u " vallls-, butiecaconch-, Sulk-, pemnt butter-, and cheose-
degres of sweotnoes aod bemnctant proporties desied i fltvaced
(e taked product. rtely penduced doogh or beter, for
IY Svor chips o fruit plecss o to be sMed o e conkle. Ty aa "“3;_",‘:";"’" coukde
m-u:n;mmuu-uﬂ:uﬂu poomed pmsent furven-
» rhdnal masto withtho of
e e L T i e S e e
e

The doughs or betiers s generally prepaed of & tem- “The cuttiag of dongh ropes or extrodates belors or after
pucatums of less than shout 115° K They may tecooledusing 25 pking may bo perfonoed by & goillotine-eatter, & band-
fce 28 u portion of the alded water. Soild or Equid carbon ~  cogser, finkd-jot cuties, ar tho Hke,
dloxido mey siso bo wal ©0 cool the dongh or batiec The tmo end Seugemture of beking au adjosted in

hatier famprestoms from
mwnmrrnmm.;:.:ﬂ scconderes with convaagions] tecimiques, i peovide & shelf-

the dough or butter may bo pecmitted © My fr sbout 20 % Ly e contest may bo loss fen sbout 5% by

miny or Twve & moleoes castexs of sbont 19% by weight
sechxooming cuttars. They ingy be formed fulo plocs by z.u:whﬂ'd#dhuz;m;.
© coptents may be descraiasd by firs grinding the ootkies or
Hin. other beked prodoct and tem wsing conventiossl molstore-

|
|
|
I
i
H
j
i
i
|

10%.

Sginhis cxtmdan wideh may be med ls the prosent Tio conkls dongln sodfor fllery sy fcinds stimy-
Invession Inclode: (1) WENGHR model axits TX by ontics or sach a8 calciom proplousts, potes-
Wanger af Sshathe, Kars,, (Z) model soriee MPF by Baker  ahom eorhetn, sachic sold, and the 1in. Exspplary smonnts
Perkim, (3) model scxies BC by Croomnt Lobrp of Parls, o sy mmoge up 1o shout 1% by weight of the doogh or filler,
Pramee, and £) modol ecries 25K or Contimna by Wormrand 10 sasnve milerobls] shelf-stabifity,. Whils buking times sl
Plislderer. Single-scew extroders, inclodisg thoss with &8 temperstires will vary fir differst dongh or batter forem-,
acrow (it oecilintrs doring rotaticn (Le. aBom lations, awen types, siz, in genenel, commercial cookie-,
imender by Buss of Praticin, Switzexisnd), euyplo o med ~ txownle- end cake-heking times ey moge from shont 5
o secordence with the preest s mbmtes o shout 15 adostes, aad beking fempectires for

A costinoops mixer for ues In the proscst fovention  Cockies, hrownies, snd csles mey mage from shout 250° R
compeises co-rotaling scows mod jackoted beoels with  (121° C) %0 sbost €00° E (015° C).

beating sudor cooling masns. A contioeons mixer fs stmllar The cookie dough ar hatier compositiong of the prosent
in canstction to a cooker-extrader, except fing forthe g~ invention may be wed for the production of har-type cock-
scsow digmeter, a oontiopoos mixer bes & gresier foo 68 e, doop4ype cockiss mxch es choeolatr chip
intagmal volume nd thxe oparates 1o mix and conwey ingre- outmasl cookies, g

dicigs of mistivaly lower ppeseen snd shor Gan doss s evolkdes, brownics, sod e Bl
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‘The prosexst inveation s Sorther Mosteated in the follow-
fog expmypies, whom all parts, ratios, nod percentages are by
weight, sod all tenpeniizers ars in ® F, unless othorwiss

The ingredients and thelr relstive amouuts, which may ba
usad to prodoce a csleion exviched, foll-fat or conventional,

formenind cracker dongh bakesbis 0 & cracker which pro- 10

vicios at legst 20% of the U.3. R.D.A. of 1000 mg of exlchmm
per 15 goam serving s

Purm by Shight

covernd, end fecmted or proofiad for 10 to 14 hours,

Followlng this 10-14 hoor formentation, dowgh-up of the
spongs may be effected with the foflowing dough.op ingre-

Mok
Soptnm ol), yilied

‘The polysotate ) axl satxrsl Savorant sz added to the

5514,387

top of the sponge, then the doogh-up ficur is added on p 4

of thia. Tha 60 in added = a visoons liquid
pramix with tw ngtersl flevorest. The peesnix iy conmen-

2

sioes (calcits), booefited by Sotstion sndvor sir classlfics-
tion. It is & whils to off-whits, microccystailine powder,
odories, tasteless and stabile In sic. I s loeninhie fn water
and ajoghel. It is solubis in difuin scetic ackd, diiots kydro-
chiloric acid end in mitds schl. Tho groms] Hmestone, bes &
pticle shs daribotion of: 2) less than or equal to about
0.2% by wright retained on » 200 meesh U.S. Stacdsnd Siove,
i b)) ot [ease shout 58% by welght, peining throngh a 325
mesh U8, Standend Siove.

‘The silt, sodinm hicarborsts, grouad Emestons (calcinm
exrbonsts), snd sodiom steeroy! lactylate see added o iop off
i dough-up Aour, followed by addition of the soyben ol
The dongh is mixed, then proofd for 3-S5 hour. The
poofipd dough Js then sheeted, the sheeted dough is lani-
mated, rodoced s thiciowes betwem, ing reduc-
than rolls, and them cot foto pieces vsing & rotary eatier The
ot am baked 0 2 mnlstore coment of shoat 2.0% by
weight to sbont 4.0% by welght snd a pH of shout 68 0 8.0,
‘The sopping sk and topping off oy thes bs spplied
cbtsin the finished prodoct. .

Denghap lngodioes Parts by Weight
Winnt s (shout T by waight waer) »
Covend Sommtcms (culichen cathopmte) of 163
lﬂq‘—ﬁ [ ]
. M ingrediass (i anl sodips 14
cabyuen)
Saling maoyl Imtyls [.L ]
Pinkl ynblienched supbarn lnchibls (aconmm- s
Smlabis yatier shont €295 sinkeansy)
(-] s
Matser] Bevmenmt oan
“um
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Toppleg Ingmdimes
Suylm olt, prabigd
aviilshis s . nstixal fisvor composition from Bosh
Allen, Chicage, H1 In addition 10 the polysorhate 6D

The potysochate 60 and mutorst fixvoont ars added 1 the

top of the sponge., then the dough-up floor is added on
d&hﬂ“ﬂhﬂ-:hlﬁz 5o

polyscxbatc 8 premix with the natorsl Ssversnt. ‘The prmix §s commer-
ndded

Tom by wight
be fcamed by firt creaming ofl the
-/ the '-"hl'. (he mxylam, ﬂ

Toppleg ngriicrs




gmm
iog fony, welsr, froan sbout 3% by weight
#dldﬁhﬂ Jor peoviding i loast shout
10% ofthe USRS RD.A lﬂudﬂnﬂpl’m

i» from shout 1

4. A dough a3 clskmed i cltim 1 whemin thy satio of the 0

off aald at lesst oo siesroy] Inctylate © the weight of

at lent ome sorbiten ity acld ester
component Is from 3.5-1.1%:1, and the ssxxmt of the
coulglifier is from sbout 5% by weigit to sbout

19% by weight, based npon the welight of wid calclna 48

eEDponmt.

5. A doogh a3 cletmed jn cisim 1 whersl said exictom
omsponest s calolim exbonsin.

€. A dough sz ciaimed in clsim 1 whesoin said calcion

componont jrovides st least 200 mg of calches per 15 gams 5o

R
i

belked good.

. A dough us clalmed in cleim 1 whomin the amoant of
ald ceiclom s fum shout 5% by weight ©
:l’lw based upon the total weight of the

&, A dough m cisimed in clsim 1 wherein mid exxmislifior
fmther congriss s olfoctiwm emolsifying
amonst of et lonst cuxs lechhin,
9. A dough s claimed in clsim 8 which js bekoshie w0 2
no-fs baked

=~
>

ID.AM':‘Mhdhluﬁh“bn ]

Jow-fit buked good.
1L A dough as cisimed in claim § whesoin ssld polyoxy-
sorhitan fisty acid ester is polysochete 60, sld
) is fuidiced soyboma lecithin, and wid stearoyl
Inctyiats is sodiom stowoyl
12 A dough as claimed in 11 which is bukeshie to
2 po-is sked good sod whessin the emoost of palysorhate

26
(-1 ] shont 20% about 40%
e of ot e fos i 107 by wolge B eme
5% and the amaooed of sodtiom

Ehwuwhdﬁnld—ﬁnhm
axxiched baked good las & molstore contery of less than

]
|
R
)
;
;
o
B

exlalfler
mnathiesl of cadar cansed by sl exlciom compo-
nest, mid exnalsifier eomposition compeising-
n) m effective comlpilying amopnt of st leset oop poly-
oxyeirylens enbityn faity acid cstex, and

atearoyl
15, A concoor donghs ae cialmed in claim 17 whessin mid
calchen compont etengyiers calelvn carbongty,
0. A cracker dough s clsimed In clatmn 17 wherein eid
muﬁlwnumuddﬂﬁ
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i
E
|
F
|

L
]
|
]
i
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27
weight, based upon the welght of mid calchan carbon-
in, and the molsture content of sxid coaclon belng less
then shout 6% by weighe
13 A dough, fior pmducing roduced-fit, low-fit or no-fig

calcinm enciched cckemn which provide at loast shoot 200 5

my of ealciom per 15 gram serving, comprising flour, water,

ahoot 30% by welght of & caleinm conrponent foy proviiing
.:uu:'nm«;iumdmu-r
P 15 gram sexving, mid weight of

a) it least sbont 15% by weight of et least one polyaxy-
cthylone soubiten farty acid cster,
b) a1 ket abont 5% by welght of £t Josst oxss keolthin, end

©) ot loast sbout 20% by welght of ut lesst con stemroyl o

Inttyinte, sald welght porcentages of anwisifiers adiing
p 1 100% by weight, the wopunt of mid calciom

is a fermemted dongh

1s buked 1o obtain a low-is conclox

wolght based opon the welght of the dongh, the amemmt
of mid calciom compomt belng fromn sboot 3% by

(c) sheeting sid dongh,

() cutting ssid shested dongh ity plecos, od

(s) baking the plocos.

36. A muthod a8 claimed fn clshn 35 whezein the mtio of
the welghs of yald st loas cxe steasoy] nctylats 10 the welght

of said st least ono scebiten fhnty acld ester
componest is from 35-1.1%:1, the wmont of the
extylaifier Is foom abogt 5% by 10 ahont
15% by besed vpen the weight of calciom

and said calcium
component, calciom conposent congaims

uf
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(5¢) NUTRITIONALLY BALANCED Belated Application
TRADITIONAL SNACK FOODS 08 Deta
N smional of — fcation No.
(76) loventes: Robert Lawresce Prosim, Cincinnati, © 60/196 878, filed on Apr. 12,
OH (US); Clwrstpher Randall
, Cincionati, OH (US) Joseph Poblication Clawification
Jasnes Kisen, 5t Bopuard, OH (US);
Relph Lawrence Belmers JR., ¢l) mtQ’ AL 1/30
Cincinaati, OH (US); Jeffrey John (52) US.CQL .. Q26/T2; 426/808; 420/537;
Kester, West Chestay, OH (US); K26/74; 426/549
:g“hﬁ!}“.ﬁm
T_n'.lqﬁ“—-m.lm Appealing tnditicnal mofvitions mecks and wixs from
OH (US); Vince York-Laung Woag, Mmmmmhﬂiﬂm—
Hamilion, OH (US) tious soacky aze discioapd. Thxeo soacks and mixes offer sn
allcmative (o appealing but enhealby snacks. The matrfiiions
Cocrospondones Addess: soacks of the presesi invention are traditional in form,
THE FROCTER & GAMBLE COMPANY poovide a balanced mix of an amino ecid source, £, and
PATENT DIVISEON carboirydrates snd typically have an sppeal similar to that of
WINTON HILL TECHNICAL CENTER wobealthy soacks of similer form. Tiow, the macks and
6971 CENTER HILL ROAD soack mixs of the present invention rosolve the dilenmna
CINCINNATI, OH 45224 (US) that consumers are carrently faced with—bealthy cating or
enjoying what you eat. Frocesses fe: making and mothods of
(21) Appl. No: oR27,06 uaing sppealing teaditionsl sutritioos sxacks and mixes from

(2) Fiok Ape 6, 2001 Il-lllilm:w. -
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NUTRITIONALLY BALANCED TRAIRTIONAL
ENACK FOODS

CROSS REFERENCE TO RELATED
AFPFLICATIONS

[0801] This application clzbne the benedlt of U.S. Provi-
siooal Application Scr. No. 60/196,878 filed on Apx. 12,
2000, in the name of Progies of sl

[0082] The presast iovention mlaks © mtrdions soack
and mines from which setritions ansck com-
poskioos cx be propered. Mot specifically, the prosont
inveation miates to traditional snacks having balaosd ontrl-
tiom] profiies. Procemes fir making motritioos sack com-
positions snd mizxs weed to prepars puiritioes snack com-
posiliops, ss well as methnds of meing said motritiors smck
compusitions, are also disclosed.

[00RY] It is comman fixr saacks i bo coavenient and tasty
but wohealthy, Hin caxdy bezs, cheese erackers, and similar
traditional suacks; inconvenient to prepare or perishable e
fiuits snd wogotshics; or poiritioss a=d couvenimt but
umappeaking Lo hoalth foods. Dus o health coponms, many
commmmmy initislly tern 1o beakh fbod base or dricks but,
dus to the undesindie fiyvor, extves or appearance of theae
products, soon find themasives replacing these products with
traditional macks.

[W094] Althowgh traditional snecks are sppealing, they
have & ncgative Enpact on the plrysieal and mental health of
comumers. In particulsr, & is apprecistod that the high fat
and caloxie Ioad and low distary fiber loval of ireditional
smacks can contribeie to obesly and many of, the chronic
diatancy, soch s cororieey beart disesg, stroke, disheivs,
and coetain types of canter. The following et of toditional
macks highlights the significant faé conlent, calodc contri-
bution from fit, and minimat distary fiber consont of -
tioval mack foods (Pemmingson, 5., Bowes & Cherch’s Food
wh-q'm-q—mym 1Ah edition, 1998,
Lippiocatt, Philadelpbia).

Suicless Candy Bar
Nublwy Rin Bis
Calms

Moblaey Penent
|7 3 ]

r 1.° 1.1
Whnet Craclne
Lasce Pesant Holler
On Wiant Coachars

Omms
Fibar
15
10
10

!HHUDE!
¥ 8 5 s8|0F
e g g gtf
e ¢ eeelly

[0083] Itis known that many conswncrs prafir taditional
smcks o ooiritious foods. B is aleo known that consamers
amsociste the form of & snack food with (he snjoyment of the
cating cxpexicocs. Thms, consmmes are mom Lkely to
cogams & snack that is notritions, and thoreby abisin the
bendfity of the mutritioss soack, when the eatritiony smack is
similar, 2 least o form, 1o an sppealing but woboaltiry

Feb. 7, 2002

traditional snack. In abynt, masy conmunes sssociams anack
appeal with suack form. As a result, what is oceded is one
or move snack fnods baving babsced mutritional profiles and
the form of a traditiona] soack.

tinnal snacks. In particular, previovs stiempis at producing
saig snacks heve resalted jn products that have poor textares,
tastes and appearsnces. The following sampling of tecimicsl
challonges and cbatacieg clarify why the food indostry has
friled 10 provids the copsumer with outritinpally balsncod
irnditionall sxacks.

[9007] The kmy sechuical chaflonge sssocizted with pro-
dncing motritiooally balsoced mack fhods and mizes is
achioving fut redaction, whils st the same time incorpomting
sufficient amownts of protein and dictary fibor 1o achiove 2
balsnced mmtvitions] profile. This cinlleage is mmithimen-
siooal a8 § hes nemerows forslstion and procoss facets. It
is known that ssack food forpmlstions tend 1o be bigh in Gt
ad ewbobipdnge, whils buing Jow in dictary Sber and
probein, fhs they ame gutgitinnally unbalsnosd, Also, it is
Ingrem that decreasing & mack food”s fat keval whils iocmas-
iy its dictary fiber and proinin lovels e, depending oo the
magpitads of changes, seriomly comromise processbility,
invic andd textern, Thoss sane basriers have lopt mies, from
which the comsamer could produce mtrilxmily babmeed
teaditiona] soacks, from G coosmar.

[S988] Specifically, digestihle fit reduction bes proven 1o
be a formulation smd procms chetaclo fir the fbod indostry.
In fact, the Fieninro has noled (hal constpers bave boon
complaining, even i they have ol boca fally mticakting,
“thai snnolhing & o in their low-&i, low-caloric

[8003] 1 sdkition to fommiaticn tardie, the snack food
induiry has boo faced with serious procossing challenges.
lh'-qh. many processs ued 1o peodocs
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challngos mentionsd shove, il is obvions why the food
indosiry bas falled ©o provide watritiooally tradi-
tionn] baked macks

[oM1] In s=omecy, whils oot an oxhemstive List, e mm-
pling of challenges and chataclen detailed shave clarify wiry

appeal that i similer o their fat and sngar Inden, unbealtiry

a siogle pacings, filled crackorm, cookics mad mives that
allow the consmmer 1 propam suid appealing natritions
sonede.

(e01Y] Time, so object of the pressnl iwwention s to
pmvile a gooms of sutritionally balancod traditional soack
[0014] Another cbject of the present inveution is to pm-
vids a gems of matritiomily belenced iaditionsl soack
Boods that have an sppeal that is fie ssews or similar to
traciitional soack foods. Another object of the prossnt nven-

£
:
!
i
t
|
E

[0016] Sdll another object of this iovention is 10 provide
mefhods of usiog said ontdtionally Galanced teaditional
smack foods and mixes & improve e boalth of 2 mammal,
pacticolarly a homan.

[9917] Thoe and other objects will bocome spparcat from
the following detailed description.

[9919] ) st loast S grams of amino acid source;
[0028] b.) loas than 3 grams of digestihle fat; and

Feb. 7, 2002

[ea21] c.)scarbobydato tht provides the balance of
b intal caloric vale of said snack foods and at Joast
sbout 2.5 grams of distery fihec

Definitions
[0922] As vaed herein, the term “traditions] snack”™ means:

i
of dips, spreads, meat seacks and ricojcom calies; and 4)
coafioctionary snacks. For parposes of this invention, coreals
an vot considered o be & traditional snack, as they e
ormally oonsidered snd comsnmed 23 & omin mesl or

[9923] As used heswip, the toam “nutritionally balanced™,
when wecd (0 deacrihe § food, mesns that 2 single scrving or
sarving of the food provides a miritiogally deslr-
ahls level of fat, proteic or amino ackl ecwres, and dictary

"l

[0024] As wsed hersin, the term “sn amino acid source”
means a maicrial contalning amiso scide. Seid amino acld
sonreo may includs or be derfved from, but is 2ot Hmited 1o,

[S26] As weed besoln, the terms “Tipid™, *fat” ssd “oil”
13 SynOUymOes.

[8427] As wod bemin, the term “cacbalrydrate”™ rcfors o
the total amount of sagar alcobols, monosaccharides, dimc-

[ME29] As wecd hersly, the tersas “total dictary fiber” and
“distary fber™ sre synemymons.

[9038] As wecd hersin, The term “roady-t0-sat” when used
0 deacribe a food, mueens that afier masfactare and pack-

e prodect’s packaging 1o achisve the noval combsinstion of

(/¢
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claibuing. However, this does not rele out that one ar all of
the parametess of Applicanls’ mutritions irhiional anack
compositions may bo improved when ssid corzpositions aro
pocemmnd Harther or combined with other foods.

[831] As used harain, the lorm “ssbstantially anlrydrom”
means having a water activity of lom then shout 03.

[0833] As uscd berein, the term “predomintely anky-
drows” means having & water activity of los thap abost 0.5.

[e83} As meod herein, the articles & and an when wed in
a clxim, for cxampile, "2 anino acid source” or *a fal” is
undessiood to moan oo or more of the materal that i
claimed or described.

[OE34] As usod hervin, the term “active lovel”, as i slaies
w0 (he amount of desird maierial in m ingradinal, refors o
the Jovel of the deslred materisl In the ingrodicot, ss mo-
sared by the methods for quantifying components of Appli-
canls’ iovention, as detailed in the presont applicatios. For
wonkl be the acissl percent Gber in the ingredicol, 2a
mwuwhmﬁh-mh
the present sppliestion.

[0035] Puoblicatinns, petents, and pafent spplications are
rofeped 16 throsghout this cisclnanre. All reforences cited
harnin o bereby inoorpocated by pefevencs.

[O03§] All perosniages and rulios are calcultad by weigit
unkas othcrwive inticated, All percontages and catios arv
calcglated based on the tolal composition uoless otherwise
lndicated.

[0057] Unloss ofhcrwins woted, all component or conspo-
shion Jovcls are in refownce 0 the active level of that
componant or composition, and e axchmive of imperities,
for oxample, residual solvents or by-peodncis, which may be
pumment in commerelslly svailabic sowrcss.

[003§] Providing balaneed traditional snacks
and mizes from which seid macks can bo made has bota a
challenge that has aot boes met by the food indestry. Before
& salution to the ahove rofisronced probloms can bo appee-

[8039] Saacks are geoenily divided into 5 bvoad group:
bakad goods, szited saacks, specialty macks, coofectionery
sachs, and mivrally accoring snacks. Bale] goods inciads
Hmuﬂmﬂbnﬁhuﬂ.&mpﬁnﬂ

citecia we phoed aside, there tochnical
urdies to overooms before & mntritionally balsaced tradi-
tional snack or mix can be prodoced.

mpwm

puocessability
nation of procossiog and formuistion chamges are made.
Whille not to be bound by theory, Applicests
subutitation of 3 baking process in pince of frying resulis in
stmctorsl differences in soack puodocis that lead & poor
believe that the

{tS
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camms 90 thal nondigesiibls I digostihle lipids
or mixteres tharoof conld be necd and prodect
texture and tasto majnlained.

rocognized (mt o significant amount of fat is

0 snacks s & ramk of the high Sovels of inherent

fat in mnack food In many cases, a3 with mts,
thiis inherent fat is difficalt to remove. Thes, Applicants bave
formulaied to allow the wes of dofatied components. In

wiristy of sugans or malindetrin combinationg, Soack fornes
that ars produced using this lachnningy can mnge from very
swoet 1o savory. Flavos and "bits™ may be added topically,
or be contained within the stroctare. Saacks of this type ere
obtajoed by baking, or sxtrusion, followed by a baking or
drying siep.

Feb. 7, 2002

and fiber can be minimized by solocting proteias and fibers
tGat bhave a [anctionalily thal is similer to that of the
components they arc replacing. For czampls, when a solnble
hhqhhudmnlﬂmmhﬂbhhhﬂu

- ta
lacly fiber and protein sowces, thet beve active levels of at
Tnast 75% are preferred, Also, the proper mse of process and
formmiation uils is mom important es high protein and fiber
Iewels roducs the degrees of procossing freedom. By way of
cangh, = fiour i reduced, tho clasticlly and hendling

balmced bod s designed 1o hawe a filling, it Is
best to place =5 mmch of the food"s vitantios ed mincnls es
pomible in the fbod’s Alling stroctnre. [n ssxmary, Appli-

i
|
¢
E
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growth of yossts sod mokds; Lo, 2 waler activity loes than
0.80, more preferabily less than 0.73, and most prefonsbly

on dintary profein requircments,

Sport Nutrition, 5:426-447. Dus to the bigh lovols of protoin

that athlstes raquire and the off-Eavors of protsin sopple-
desired by thess individnals.

i
i
i
lig

i
¥

si
§n
i
ir
i

Srated Approsch, 2od od., Wiloy, New Yixk).
[0935] Alfioagh incressing & foaf's protsin lovel can
icromss he boalth banefits of the food, incrossed protein

lovels detract Broxn & food's tasto end fexture. For sxmmple,

highly concentraied protoin sources ia cremb sirecters can

incrosss stroctul formation emiting in cscossive hand-

oem. In goasml, harder stractares s more difficndt to boak

down than sofier strectarcs, which slis in negative mouth

mak and flavor Giaplay properties dering mastication. Alwo,
i dough-hendling

devokd of icachings as to the solxtions to the type problams
that wo sssoclaed with the edfition of high levels of
protoine or amine acids o foods,

{0856] Applicants have exicnsively rscarched the prop-
erting of protein sonrces. From this sssarch Applicants have
noted ocrtsin trends in the o of protein sowrces in the
formgelation and production of scady-io-eat, metritionally

balsnend foods. For exampis, it hes boen found that the oee
of cgg while puotein in place of suy jsolaie protein, it abost
2 10% lovel, in & coacker dongh of this joveation, resnits in
» dough 80 sticky 11 is nearly imgssibls 1o bandls in the
procos. However, the dough Is mado processsbie by redoo-

isolase io whoy isolate (5-11% total added protein, md about
20% added water), resulls in a dough formmiation that
procesms vary well, and & product having a good textore snd

soy jsolai peotain.
impact aa flavor doss oot som s apparent when
thwee protels mourons aro weed in & cremb stractare. Whils
mot baing bosad by

(1>



US 2002/0015759 A1

bodi
[9063] Preferred amioo acid scances s protvine having
active levuls of at least 79% and minimal texte impacts on

Pmtain
Tecimologios of 5t. Lowis, Mo. USA; whoy puoizin isolaics

such aa BIPRO which hes an 95% active level and which i

eupplicd by Davisco Fouds [l Inc. of Le Seser, Mine. USA.
Iﬂ"ﬁhlﬁ.'ﬂpl‘-ﬂﬂ(ﬂﬂ?,'ﬁh—mm
active Jovel andd which is suppliod by Homningsen Foods,
Inc. of Rye Brock, N.Y. USA.

{9064] Embodimmis of Applicanty’ investion have sn
aming acid chemical e grester than @, In ather cmbodi-
et of the invention, the emino acld chearical soore mogas
from 0.40 o 1.00 and fu etill ather embodinents the aaving
acid chemical soore rangss from 0.75 1o 100\ In still other
ambodimenis of the iovestion the anting scid chemicel scare
n.lﬁmﬂ.ﬂblmm-ﬂmlﬂlnqdb
amino acids am particalady wsoful gs they can providk the
mmamummm-
amino acid chemical soom of a food

mwmmmﬁlhlﬂnm
embodirments of Applicunia® invention containing a pesomt
butter Alling may be frtified with en additionel amine acid

and caloric intake 10 obesity sod the incidescs of certain

Feb. 7, 2002

i
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i
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Staics Departmont of Agricultem) beve proposed distary
guidelines stating that the peocent of total celoric intake from
fat be roducod 1o Joss timn 30% and the purcent of calories
firamn saturatod fal decreased (o lows than 10%. This traxdatos
© spproximatety 3 g or loss of digestible ff and 1 g or leas
of digaatible saturated fat per 100 keal of encegy intake.

[(906N] On & 30-grem basis, certain embodiments of Appli-

tion, cach embodinegt contsins loss than 2 grams of coe o
move digoatibls fate per 30 gress of embodiment. Jo still
oliwr embodiments of invention, each embodk-
ment coatakes loss than Imdmumﬁﬂbh

s o 3 grams of cee or mors digestible fats par 30 grame
of embodiment.

[90&5] On a30-gram basis, certain enbodiments of Appli-
ceniv’ lmmu:hl.tl-:wdmum

& gram afl ooe or mare digestihlo satucsted fats per 30 grans
of embodimers. In il other embodinoens of Applicants”
irvention, each embodiment containg les then % of a gram
ﬂﬂﬂ““lﬂ.ﬂﬂﬂﬂﬂ-ﬂ
embodiment. In sifff other embodimegls of

invontion, each embodinent contains finm 0.01 grams o 1
g=m of ono or mors digeatihle satzraind fats por 30 gams
of embodiment.

[0078] On a40-gram beais, certain embodimanis of Appli-
cass’ invention cogtyin less than 3 grame of ooe or more
digestiblo fhts. In other cnbodiments of Applicauts’ fnven-
ticm, oach embodiment contains loss than 2 grams of coe or
mdﬂbhpﬂmddﬂﬂﬂ.hdﬂ
other embodiments of ® lmvention, each embodi-
et contains loss than 1 gram of onc or more digestible faty
par 40 grams of embodiment. In still other embodimerss of
Applicants’ invention, each embodiment contatvs fom 0.01
prams o 3 grams of oot or moro digestibls fats per 40 grams
of embodiment.

[(871] On a40-gran basks, certxin embodiments of Appli-
canla’ invontion cootsin less Lan 2 grams of coe or more

(&



US 2002/0015759 Al

digeatibls satursiod fats, lno other embodinwnts of Appli-
canly’ [nvention, each embodiment contaias lems than % of
4 prum of ono or more digestible ssturuied fats per 40 gams
of embodincat. In still other embodimesis of Applicmts”
irvention, cach embodiment cogtaing less thay % of 3 gem
of coe or moro digestihio satursted fala per 40 grams of
embodiment. In siill other cmbodiments of Applicanin’
investion, each embodiment contains from 0.01 grams o 1
prara of cos or mom digestible saturated fais per 40 grams
of embodiment.

[0072] Ona50-gmm basis, certain embodiments of Appli-
canly’ fxvention contain lows than 3 grams of oo or more
digeatible fats. In other smbodiments of Applicants’ foven-
tion, sach cmboditnent contains loss than 2 grxms of oms or
more digestible fass por 50 grams of embodimant. Ia still
other embodiments of Applicanis® investion, each embodi-
ment contsins less than 1 gram of one or more digestible fais
por 50 gams of embodimest. In siffl other axobodiments of
Applicants’ invantion, sach embodiment eostains from 0.01
grams v 3 grams of ons or more digestible fiis por 50 grams
embodfment.

of cos or more digeatibls sstexated fats par 50 grans of

ombodioent In stll other embodimenis of Applicsnts’

iovention, cach embodiment contxins from 041 grams to 1

goam of ans or more digeatibis satursted fate per S0 grams
embodjmmt.

R

foods xmst be redoced sigolicantly. However, & low Jovel of
fiat in 8 cramb strocturs cagslis in a very dry pmdoct duriog
l-hlin.Ah. i an apkydroos (il

E
i
|
3

impwoved by selocting & waler contioaos filling. When &
nos-pecishable product in desired, i is prefred thaet he
filling's waicr activily be sufficically low o proveat the
growth of most pathogeamic and spollags bacseria.

prefiorrod that the glassy siractare compise sugam, polysac-
chayides and mixtoyes theroof, ryther than siarches that kave
a fast mouth meit. For cxampls, & anack cxinp structare is

C18 wonstoreted fatty ackis sach s oleic acids, Bsolelc
cxamplos of wanfisl snhydmgonsiod, partially-rydograated
and folly-iyydograsisd vogstabls olls incinds ails dedved or
mmmqm
peanxis, flxxmcods, smofiowess, rice bon,
©coaos butier asx] mivinres theoal.

}
s

1
i
;
E

1}
[E
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i
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Unafo] qoinss] fists. incinde, but not are not Tioited
boof taliow, ey Epids, intrinsic fat in coeaclo tisne
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Salstrisn Fal Propamtions”, J. Agric. Food Chem., 42:4561-
467, (1994). Salatrin is evallsblo wnlor (he brand namo,
Bosofal™, from Cultor Food Scieoos (Andsiey, N.Y.). Beno-
fat™ i a spocific component of the salairim’ fowily, com-
siwaric (C18:0) acids.

Usefal sarfacy potive Hpkds are amphiphilic mol-

[ 20



istration (FDA) has specificd the Daily Refircace Viine fior
fiber for wes on food habels o 25

I
£

fiber dists, pasticulndy thees kigh in iasolsbls
fiber, arc bolisved 10 reducs the incidencs of coloa and

cancecs by promoting an incmased tramit ree of potential
carcinogens thegh the intestinal tract, dilating the concen-
tration of carcieogenic agemts through incressed water reten-

Applicants’
25 grams o shout 3.5 grams of dictary fiber per 30 grams
of embodiment.
[9088] Ou a40-gram basks, cortain smbodiments of Appii-
cunis’ invention contsin at et about 2.5 gams of diotary
fibor. Other embodiments of Applicants’ igvestion contain

fiber fromm SO% to 100% by weight solublo distary
fber and from 0% o S0% by weight insaluble dictary

In otill other anbodirments of Applicants’ investion, sxid
distary fibex coxnprisss from 70% 10 100% by weight saluhle
flber ard fromm 0% t0 30% by weight imscixhis
dictary fiber.

[N109] Alomgh distary fiber is a critical component of &
nutritionally babmeed fiood, distary flber can have advens
sifcts on tagio dus 1o off-fizvors thet are inhorost in fiber
soxzces s the pegative textum] proporties that dictery fiber
SURKES CX0 o Soods. This is pasticoladly tres when
fut s repinced with distary fiber. As a nosalt of Applicanis®

|

|
:

i
EE
;
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Ellwangwo/)., Fedocal Repeblic of Genmany and Contera I
pea fiber which can be obisined from Parrheim Foods
Portags La Pruicis, Manitvbs, Canada.

[e181] In adiition o rescarching fnwolubies distary fibsm,
Applicanis have ressarched solsble dictary fibers. As a result

cants’ Analytical Proincala. Oace ko smount of bota-giocan
solsbio Sber per wass nnlt of cat tran dictary fiber in known,
ons killed in the wt con calcuiaic bow mmch oat bran
dictary fber 1o lncorporaio i@ -
degired Jevel of betz-gincas misblc fiber

ths ruis of hydextion, s 00 slow, molshis fibers having

dryness impressing and incresse in viscouily is sonsod as an
mnpleasant thick and ofien slinry textoro that b & poor
lwmmmldm_mh

|
|
|
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iabd, by selecting solsbie fiboss that bevo a mininwl visoos-
ity offiect, amd & ciastintion raie ss similar 23 pomible o the
ate of eacross. The rates of dissolution can be compared by
abmerving the dissolution rato of 1 teaspoon soluble fher in
250 ml of walor st 25° C. verszs 1 teaspoan socrose in 250

& is woll known that crackess roly on processing sids
and leavening ageats. peoviis the intremal
oxpamming o tiee of the ing beking. Crackers
withont would be thin and dense and would have

and poptide boxis).

[107] In adSition, it is known by thoss skffled in the ert
that cxtraded snacks utilizn cmulsifiers, and may ves lexv-
ening agenis. The role of the eculslfier ia to ald in procos-
frg (for cxxplo sheoting dough) sod the. Ewmation of the
intermal prodact strechwe.

of lasvening agrots and emuisifiers. Othor baked gonds sach
-bu-l-.n-ﬁ-.l-tdn-ipnhlb-lyu

0 afiain a desired jextore and mouth mek.
[9110] Althoough the typo and lovel of adjunct ingrodiests
thal am nooded o produce any spocific food product is
Inown by thoss skilled in the art, Applicents have provided
2 mumber of exampiles whevein the type and loval of sdfanct

|
;
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;
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This occor whea favor bearing perticles.am affpetively
teoken down during mastication This meuls in & mose epid
partitionieg of the flsvoos ixgo the mouth’s sulive aad boad
space where the flavors can bo somssd. This effect ean be
dependent on or subancod by the food‘s month malt.

vorss oil to air, of mtively uoo-polar fiavers. An exxption
fo txis is & watsr contirmous food syniem coutaining Savors.
Otheawise, thess Ravar wsally resids predomi-
nately in the ofl or slid phawes of & food. Initially, a food’s
salide can cither phrysically or chemically bind thess fiavom.

prefeoed is caffcine. Cafftine aan bo
obixinnd from the aforcmwotinesd plants and e wasis or
olse Prolecrod botanical soneces of

premnt iovention can be catmacted from frelt, vogeiables,
Smen tea or othor paiaml sowces by any seiishls method
wall known % thogs skilled in the art. For sxxmpls, exirec-
tion with ethy] acstate ar chlorinsted solvents is ooo way o
isolatc flzvencls from gresn tes; ar, they may be prepared by
wyathetic or other epmropeiaie chamics]! methods. Flavanals,
incinding catechin, eplcatochin, and their derivatives, wre
commercially svajlable.

]
:
T,
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i
¢
§
;
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&, opicatochin, gallocsteckis, epigaliocaiechin, epicas
ochin gallats, opigalineatechin gallate.

[U119] The prefurad soore of flavemls is groo 1es
Ureen w08, snd in pasticolar the fixvancls preseat in groen
s, when incorporatad im0 & Sood, may dalay the bicavall-
ability of cxffisine——thws reducing or eliminating the caffcine

i

(U12¢] The fevancls mnd in all embodiments of the
prosend iovention can be in the form of a tea extract. The tea
oxtract can be abiaioed from the extraction of vnformented
tean, frmcuiod toss, partially fermented isas and mixtures

Sco, for exampls, US. Pat. No. 587,733 to Eaosyaks,

fasoed Max 9, 1999; US. Pst. No. 4,935,256 © Thai, issaed

Juno 1990; U.S. Pat. No. 4,580,193 1o Lander, jasved July

;:'I;:US.MMMDH'-IW
1967.

in fhe practics of this isvention provide a
nourishing smonnt of sxid vitaming. Pcfarahily, this amomt
ommprises at least shoot 1% of the U A RDA or RDI for axid
vitamin, move prafiersbly from shout 1% io sbout 1009, and
mosl fzom shout 10% to sbost 100% of the U.S.
puﬂ.!'(llmwliuw - :2_
comm, i s ind that the daily
Intskn of any vitamin may vary with the nser, with greator
II!anS.IDAGIDI“HQWiIIm

{

In genaral, the U.S. RDA for vitsmin A ranges foom
about 375 ag RE (setinol equivalont) to sboot 1300 sg RE,
depanding oo age sd physiniogical staio (Food xmd Nutri-
tion Board, 1989; Geegoey, 1. F, 1996, "Vitunine™, in Food
Chawdsiry, 7 od., O. R. Famenta, ed). The U.S. RDA for
dﬁnbnﬂlhhﬂslh!ﬂnmum

¢
b
B
g
!
§
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The U.S. RDA for vilamin K ranges from S gg 10 80 ;3. Tho
US. RDA of vitamin C ranges fsom sboog 30 mg o sbont
95 mg. The U.S, RDA for thinrsin mnges foom shout L3 mg
0 sbout 1.6 mg. The U.S. RDA for riboflavin ranges from
sbout 0.4 mg t sbout 1.8 mg. The US. RDA for piscin
moges foom shout § mg t0 about 20 wg. The U.S. RDA for
vitamin B , moges from shout 0.3 mg 10 sbout 22 mg. The
US. RDA fior folate ranges from sbout 25 uy to abost 400
M5 Tiw U.S. RDA for vitamin B ., suges from sbout 0.3 ng
w sbout 2.6 ug. The RD1's ostablished by the Food and Drog
Administration for various vitanrins o as follows (Code of
Federnl Regobitions, Tils 21, Section 101.9: Natridas
Labeling of Food, 21CFR 1019, revised an of Apr. 1, 1999):
Vilamin A=~5,000 Iniemationsl Uniis (IU; equals 875 ag
RE); Vitamin D400 IU (equale 6.5 sy Vitmnin B-30 U

/%
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sources used in the practice of this iovention provids s
pourishing smonnt of said minerals. this amownt
compciews st kast sbout 1% of the US. RDA or RDI for
those mincals, mxe from shout 1% 10 about
100%, snd mast pesficcabilly from shout 10% o sbout 100%
U.5. RDA or RDI por 30 g refioronos swrving of the
product. Of coume, it i recoguized that e pro-
intskn of sy minersl may vary with the wser,
than the US. RDA or RIM intakes being
in soms clrcumtances.

In genveral, the US. RDA for calcium ranges from
for infants 10 1200 mg fior sdubte (Food and Nuirition
1989; Cregnry, 1996). The US. RDA for

foom 300 mg © 1200 mg. Tha US. RDA for
magnesinm renges from 40 mg %0 400 mg. The US. RDA for
iron roges from 6 mg 1o 30 mg, deponding somewhat an
age and physiological stata. The U.S. RDA for sinc anges
fmen 5 mg 1 19 mg, The U.S. RDA for iotine ranges for 40
Mg 10 200 pg. Tha U.5. RDA fior seleninm ranges fiom 10 pg
© 75 3. Thero aro oo officlal U.S. RDA mngres specifled for
copper, manganses, chrominm, molybdonnm and fioocdds.
However, the Food and Nutrition Board bes specifiod an
extimaind safs end adequate daily dintery intake for aopper
of abont 1.5-3.0 my, for mangansss of sbout 2.0-5.0 mg, for

)
B

i

I
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product ingredients, Elementsl iron (elecirolytic or mduced
iron) is mnother preferved source of iron.
[9127] If desined, colocing agents can sl be added 1 the
food compasitions of (e m-l:v-ﬁn.quﬂ
coloriog, agesis spproved fior food ws can be utilised for the
prosmt inventing,

prossrvatives, such as sarhic acid,

{o128] When degired,
benzoic acid, and salts thereof, can be
adied into embodiments of the prosent iovestion.

[W13] Ouganic as well 25 Inorganic edible acids may bo
und o adjust e pH of * foods. The
[8131] Strectural Parnmeters

[9132] A food’s favor display aod textore, md s its
taste, sre deywniont on the foods composition and stroactom]
puamsiars. As & rosull, the siractarsl paresmies
below s imporiant I mealizing Applicanh’
paramotnrs s Applicants” invention encontpemes singhe and
mmltiplo phese extritionally balapced traditices] smacks,

i

i
i

desired. Cracios should heve layers (coll walls) of shout the
sue thicknom ss the void apace botwomn the hxyers.

{9135] Insome foods, sach as fior some cooldas, the calls
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transilion anslogoos to tat of polymens. Bolow the traosi-
tion point, the stacturs is & “glasa™. Above e tramsition
poind, the stractare becosnes toagh and robbedy, nmil it
bocomes soft and oven “liquid like™ st its axtrems. Tho gl
tramsibions point of & starch and sugar besed food’s cumb
stractaro is primarily determined by the simctse’s degres of
ydeation. for sterch and ssgar based foods,
fncreasing the degres of kydration reduces the glass transi-
tion point of the cramb stractore. :

[€137] Below s soack’s glus lramsition poind, the

bms & hard, crisp "glassy stroctere”. For Applicants’ cracker,

Feb. 7, 2002

[9143] w.) Percent amino acid or profein is caleisted
by multiplying the % nitrogen by a convession factor
of 6.25:

S mnleo seld w proasdeMIGE2S

[0144] b.) The amino acid or protsin cotent por &
givea mam of food fs calculated as follows:

:—hﬂ.#-(—dm-i--ﬂ

[0145] c.) Calories from amino acid or proicin aw
cajcalsted by maltiplying the grams anmino acid or
poicin by 4:

mh*:-pﬂlm-ﬁ

[0146] 2 Amimo Acid Chemical Score: The profile of
essential amino acids io & fbod s meassred afier
conducting an anino aci! analysis oa the product; sce

ADAC Official Method 994.12, “Amino Acids in

Foeds® (4.L11, Chp. 4, 7g- 4-12). Amiino acid aaslysis

ia carriod out an & Bockman Miodal 6300 ion-axcimnge

216 bour hydrofysis s 115° C. in

phxenol that alvo containe 2 nmol
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Reguirements, WHO Tochaicsl Report Series 724, Ganova,
206 pp.)- This idoal profile of csmmiial amino acids is &
follows:
g supmgiial amian ncki/
5 mlarance peoinly

istidins 19

Ienleocle m

Lemcine ]

Lynism =

Mathinsing + Cyutisa F

Muuyisinsies + Tywsios o

Thasoalse M

- »

iﬂuhuﬁn&nﬁﬂ-m

ﬂﬁ#hm—ﬂ

[0158] The amino acid chemical soom of the pooteln or
amino acld surce in the food may bo as bigh es 1.0, which
would indicate that the mtritional quality of the amino acid
soxxee is eqgual to the ieal refirence protain.

[0151] 3. Digestible Fat and Digestible Satoruted Fat:
The cantent of fotal digestihlo fat and digestihis sain-
nﬂhnlhﬂb“mﬁubhﬁ-
HMW“&

in clestry-contwining mack foods (IADAC, 81, 848-
868, 1998, "Detcrmination of fit in olexita-containiong
mvary mack producss by capillary gas chromaiogra-
phy”, FVM 4:1995, ADAC Intemational, Gaithecsbory,

Md). Ths principie of tis mothnd fovolves extraction
of the food prodoct with chinmiionm-methanal solation,

per & given mms of food is calcalaied e follows:
& gt St~ of Sood){% digtihln 84/100)

Feb, 7, 2002

9156] 4. Carbohydris: The total carbohydrte conteat
of 2 fipad product i calculated by difference s follows:

[9168] 5. Moistary: The moistare content of a food is
mosswed by the vacsom oven method kmown s
ADAC Official Method 979.12, “Moisturs (Loss o
Dryitg) in Rossied Colfes” (30.1.20, Chp. 30, pg. 5).

[0161]) & Ach: The ssh contest of a food is messsredt
after ignition o & fernace at -550" C. This method is
ADAC Officisl Method 93308, “Ash in Flowr™
(L1105, Cip. 22, pg. 2)-

[e1£31) 1mmmdmw

Dotaumination of Indigeetiste Maliodeanin in Foods
(Combsimed AGAC PFrosky—HPLC matixd)

E

m:mdﬂmdldmhn&lhr
enxymatic hydrolysin.

[9169] A). Bahunoe capable of weighing 1o 0.1 mg.
[¥1N] B). Rotury evaporsior

[e171] €) Gl or plastic colomns o bold ion
sxchmge maing (75 cn®15 mm ID).

euperniure 31 80° C. and & 20 uL injection loog.

[#173] B). Gmand column {or pro-colamn), TSK
prard coluon FWy, (sx: 6.0 mmn [Dxd am),
TOSOH CORPORATION, distribaied by TOSO-
HAAS, Mooigomeryville, Pa

{(CT
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[#174] F). HPLC colamn, TSK-GEL G2500PW,q,
(slw: 78 mm IDx30 cm), TOSOH CORPMORA-
oY TOSHOHAAS, Mompanes

at
[#176] H). Insegrator or computer for poak area mes-
saroment.

[#177] [) Wiler mapimior or vacuum pump. Always
wee with a trap betwoen vacumm source and sample,

[ml] 7). Rownd bottom A, 3,000 aL. (fr val-
nmo reduction of initisl filtrats vobame).

[o1719) l).ln-lhﬂnllnk.zsnml.ﬂnvm
reduction of jon-cxchmge colamn cluent).

[019%] L). Filers for disposshie syrings, 0.2 mitaon
membrane, 13 mo.

[e1a1] Il).lfhhwmn)
waler, 02 micron, 47 mm.

[915X] N). Flier appemins 5 bold 47 mm, 02
micron filiez. o Alior lager volomes of D-D walwr).

[u;:!:-] ). Piller or vacosm flasks, 500 mL, 1,000

[0184] F) Glss wds whh fropolished euds,
approximately 20 e long.

(Mass] Q)- Tem (10) mL plastic dispossble syringss.
(0186] R). Pastour pipetien.
[187) $). Volumetric pipetis, 10 mL_

[9188) T). Volumetiic flaskn, 1,000 mL, 250 ml, 50
mL and 10 mi

[W185) U). Graduated cylindem, 50 mL and 25 wml..

[e15%] V). Folyvigyl chiorkds (PVC) tabiog, 279
mun LD, (for jon-sachangs colwons).

(0151] W). Fexnel, gencral parpase.

[e192] X). Tellon scraping rod. {(can wse in place of
glam atiring rod (o acrape precipitate in tall beales).

16
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wpe bamd on colomn dimensions. Wheh pesin
with two {2) volomes of D-D uf the mie of 3 mL
por min. Fams two (2) volumes of 3% sodinm
ydraxide (NaOH) dmough the resin at the mio of
3 mL per min. Remove NaOH with thres (3)
volnmes of D-D waier pamed through the resin at
the mie of 3 ml por min The mesin & fmther
washed with D-D water at the mie of six (§1) mL
pumlhhpl-laf“dmﬂ.mdm

wastnd of NOH whea » 7-8.8 pH
whn = obtaimed. (It Ili- lnlunll-ly 68

[(o199] 2). Ambmtite 200. il large coloxon with
resin and deformine approximate resin volume
based ou colunm dimensioms. Wash resin with two
(?) volumoy of D-D at the min of 3 mL ger min.
Pam two (2) volumes of 3% hydochioric acid
(HCY) twoxgh the resin &t the rate of 3 mL per
min. Remave HC1 with thres (3) volames of D-D
water passed teough the resin at the rate of 3 ml.
por in. Tho rosin is forther washed with D-D waser
at the rale of six (6) mL per min. The colamm is
adequaiely washed of HQl whea & 4-7 pH valos is
chbiained. (it takes 2-3 bxs 10 chaggs and rinse this
rosin.)

[x200] C) Sodiva hydroxide (0275 N)-
[was1] D). Hydsochioric acid (0325 N).

[%a62] ' E). Giycecol (i299.9% purity). Giyoml stnck

transfiar 1o llIIImLMI-t
with washes with D-D waks. Mal»
volome with D-D waier & is 1D MAMETY OF

(28

[0150) Y). Fevistaltic pamp. ]
[0194) IV. Additios] Reagents Beyoud AOAC Method [4205] A Samgh esrymatic hydmiysis and fiics-
[9195) A). Distillad-Delonised (D-D) waser.

[#196] B). Mixed-bed jon sxchangs resin for each
sample. Twesty (20) g of charged Amberlite IRA-67

mvmdmgdwmm blank digeation det
and plished. Thoss duplicate sasaples allow for comec-
(&u-'m-:.mu :;dw-wllﬂr- s apar : vomid lghta for ash et
with D-D waicr.) prokein.
R is advantagrous t activats large amounts [€208] This cakioo weight, lcas peotoin, ssh, and
m&n&hm;m&mm biank regidus ropresents the weight of the dictary
Use large colamxs. The rosins am mixed in » mtio of fiber by AOAC-Frosky method. The blank resihue
1:1, 20 g each, for each colemn oy sampis jest badore valne weed in the calculation most bo cor-

- recind for its proinin and ssh oontant.

(0196] 1). Amberiile IRA-67. Fill huge cobemn
with rosia and detormine spprazimato vesin vol-
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accarstely waighed into Usee scparte

wolxmetvic Saks. Th sach Sask s added 10
the giyourol stenderd salntion (100 mg par ml)
provionsly propared. Each flask i mads to volmme
with D-D water. (Those throo Basks reprosens the
standurd solittions © calcplats the “vespos fac-

E
8

i - -
saiple weight' (prine) and two blagks, blank smd
blank' (pcimo).

[@232] B) Calealate Total Fiber fom AOAC (TP-
ADAL) s por ADAC mothod 98529, This valos is
the average of the two dietecminatioos.

[0a33] C).Culculato peroont (%) LMEDF as follows:

[@234]  Low molecular waight solnbie dictary fiber
(LMSDF) is aleble indigeatibi ssccharidos with &
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mdmdnmm
kydrolysis.

Lavw molecoler weigls solable detay Bty =
_;-m_:ﬂl nmg glycoral wasducd 3 reaposse Sactor =

g low ensleculer weight wikbie dictary Sbar(LMIDF)

low molecular weight soluble di
R b e et

Perceat (W) ZMSDF = %:m

[0236] Ropoat calculations for the duplicate
sample’ (pime), % LMSDF' wing LMEDF" ut
Sumple Weight'

[@237] D). % Avernge Low Moleculer Weight
Soluble Dictary Fiber

‘m_lm-l-iw

[0238] E). Porocat (%) total distary fiber
RIDF-1 TEAOACYS ALMIDIF

[X39] A. Solsbis Distary Fiber: The content of solshls
dintary fiber in a food is calenlsted o follres:
EIII i-l' Boa)={NDistary Fibm)-{%

[€348] Poroml DH-, Fbew is momupd =
described in method #7 shove. The % insalubis dictary
fibar confent of a fbod is messared by the cnxynntic-
gavinctric method Jnown as ADAC Officiaj Mothod
99142, “Inscinbio Distary Fiber in Food and Food
Prodnci® (32.1.16, Chp. 32, pg. 5-6)-

[€M1]  The saisbie dictary fibor conteut per a given
mass of food is calculsted us follows:

zﬂ-ﬂﬁ(—dmﬂ

{€42] 9. Bota-Gioces Solobis Fiber: The contont of
hn-ﬁnnuﬂbhnnhd-mudhym
sasymaticspectrophotametric method accopding to
ADACOﬁ:llﬁh:lm.I,'(l-!)(l-ﬂ)-h-
D-Glocacs in Ost and Barlsy Fractions and Beady-0-
Ext Comals™ (¥2.2.06, Chp. 32, pg. 28-29C).

[0043] The bets-gincen minhly Bher conioot per A
given mees of food is calcalated o follows:
amﬂwdmh

[a2¢4] 10. Bxiracishls Lipki and Calculation of Non-
Digestihls Lipit: The total extractsbie Liph! content of
a food s measared by sn cxtraction method known as
AOAC Official Methiod 983.23, “Fat in Foods; Chin-

Feb. 7, 2002

roform-Msthancl Extmction Method™ (454.02, Chp.

45, pg. 64-65). Peroont total non-digestible lipid 1
cakculatod as foliows:

QG WO mth )-8

[0345] The perownt digestible fat value in the sbove
equation is derived from method #3 of Applicans’
Anaiytical Protooois.

[0246] Tho oowdi lipid conlenl per a given
mas of food is culcolsied as hllows:
ﬁ#w-(—‘l“-d-

[lnl'l] uﬁunﬂmq ‘The water activity (Aw) of a
M-_ﬂm‘hﬂbn‘mdud

[0251] b.) Modsl DMS10081 Humkiity Cells
(2%2] c) Rotronic Sample Dishes Part # PS-14

[0253] Resgonts sud Soksticus

[9254] 1) 35% RH stanchaed solntion (EA-35) sap-
plid by Rotronic Instroment Corp.

[9295] b) SO% KH standad solstion (HA-50) sup-

[as7] 4) 80% RH sndexd solstion (BA-S0) ssp-
plied by Rotronic Instmment Corp.
{9258] Procodem
[029] «.) Enstrument Operation and Calibration

[Ra68] () Prepers & stamxiard cve of metor read-
ing va. Seclative bumidity (SRH) at 25° C. wsing
the foer RH standanis listed in this method The
wcurcy of G caliwation ooves shonid be
checked poriodically wing the relative Iamidity
standasd solutions.

[Ilﬁ] (i) Carfolly open a visl of RH standard

solotion and pour the cootesls into 2 plastic

sampis dish. Place the ssmple dish enataining the

standand solution Into coll #1 of the instroment and

seal tightly. Allow at loast one bowr for the meter

mading o sshilive. Rscond e mcier snd tem-
perainre madings.

[(262] (i) Ropoat sicp 2 for the other hmmidity
standards.

/29



apalysiz. Wips clean the inner surfiaces of the coll
with a papor fowel. This will reamove aaything laft
over from a reviows sample.

[@267] (i) Obtain & sumpie of food product.
Samples st bo at room empensiore bafiore the
soalysls can by ron.

[0268) () Place the aumpe fato @ et summple
dish The mmple may oeed o be cowsbed or
groud (og. ccimm) 1o fit iato the dish. The dish
should be filled aa mmch o pombic with the

[6269] (iv) Place the sampie dish into & ovll and
placn the cell folo the instramertt. Kpaping the cell
lovel, soal the ol tightly to the instrement.

[xa7e] (v) Allow at least ¥ hour fior moter reading
o stubiliss. Trend lights on both te RE meter and
femperatare meler should oot be 5 whan recond-
ing & mading. If elithar i 1t st the end of ¥ hour,
wuit matil they go cut bofire reconding e meter

[0271] (vl) Record the RH and tompossiare moder
roadinga.

[eanz] (ﬁ\f)mmﬂllllnmnﬁ't;h

reforonce which is incorparated by reforoace in s entirsty:

AOAC Internations!, Offcia! Mathods of Analy-

als, P Cannilf (od.), 16 edition, 5 Reoviion, 1999,
Gaitheesburg, Md.

Procoss of Making Nutritioos Componitions
[@276] Cracker Making

[@77] The following walt opentions am wxigos to the
production of crackers of this invention.

19

adberence of the dough fonn to the oven band. Withont
this help, rectangaier dough forms are easocptible
shape defiormation {n the fionmn of archring. This aching
oours mch that the conter of tho shape is Lifted off of
tho oven band sorface. This deformation from a strdght
line from cnd 56 end can bo xs mmch or more tun "

(0.32 cm), which malws sandtwiching iwo crackers very
difficalt.

[x81] 4) Oil spexy—upon exil from the oven i mw-

mally done ia a traditional eracler meking cperation in
onder o reduce the dryness impression during eating.

spreyed
A forced air sprey soaxie, mado by Spaying Systoms
Co, of Palatine, IIt. is found 0 be weafinl in ensuring that
uniformly amtoalled quantitios of Olesn are spreyed
anio the cracher msface.

[0284] 1.)In the cokl procoss any vitamine are erys-
tallbed in shout & 1:1 weight mtio whi shortening
before baing added 1o any other filling ingrodients,
und sxid other Allisg ingredinnts should be balow the
crystallintion of said vitanin/shortes-
shortening wrvix.

[w385] 2.) Alm, in the cold procem, agy additional
shortening is crysiallized before being added 10 any
dicots should be below the crystallization tempem-
tore of said adéstional shortening bedore boing com-
bined with seid additional shortening.

131



[aass) 3.)Allmiliu'-hnlhbn.dlh
shortening’s temparstus or 90° F.
Mc}hmhhmm
list above, whea Applicoots’ cold filling making
procms k& osed to maks & Blling, sinhilivom may oot
bo required snd & may bo possihle 10 use lower kbvels
of favorings. In addition ©o the wachings Listed
above, Applicsnts’ have provided Tnmerons detafled
cxamples teaching mothods of making fillings.

Method of Usc
[287] Embodiments of Applicans’ invention may be
umd as weight covirol prodects, as they aro ootrhiooally
balanced and low in fat. In addition, combodiments of Appli-
canis’ iwvention omy be commumed s & protein or fiber
wmmwhu-ﬁmgnww

following are specific cxamples
embodimonts %o lower a ssbjoct’s saum iotal and LDL-
cholesioml. These examplcs wro flnsintive of the kyventico
and are mot 1o bo coemtreed 1o Himit the invention in any way.

METHOD OF USE EXAMPLE A

[@288] The Alled cracker of Bxampls 7 s wead a8 a
fnactinnal food camposition o lower secem total eud LDL-
cholegterol. This prodact

of cat B-gincan salubls fibar por 40 g sesving shm. A growp
of st least 25 hyporcholeiesolermic sabjocls omasne 3

Feb. 7, 2002

Prodeet and Frocess Exsmples

[ax98) mﬂmumhdﬁ'wbtb
spocific smbodiments of Applicants’ jovention that aw
described Inter in this spplication. Thess processing tsech-
ings asd examplas aro illustrative of the iovention and are
oot 4o bo construad 1o Limil the imvention in eny way.

Making Procedures

[291] Peannt Butier Filling Making Procodero PNB#1
(For Emmples 1, 13 & 3)

[#292] Swp # 1—Proparation of De-fatied Feanmt Flour

[W293] Peanais xre roasted 1o a 36-37 L' roast calor and
thea grownd n & Bener conventioml grinder to prduce a ot
pasic of pompable consistency. The mothod fie

L'rﬂdcnhusdﬁ-dnus. patent application
Sex. No. 0%/511,0458 and in WOO51445A1 both of which ars
incorporsted by rederonce. The et paste is dafatied by waing
a mechenical press. The fat conteat of the dofatied solids is
20%. The nat sclids ave then milled to & mono modal particle
s dstribution veing a Lebmam mill (Model 4039).

[2294] Sicp #2—Pro-blending Ingredients
[9295] 1 The roll mill solids, peanst oll and 8.2% of the

iotal Olean® aro weighed together. Then the viiamins
m added

[0296] 2 Next, ts ingredioos from 1 shove arc
blendied, nsing s Hobart miver (Model C-100) of spoed
stting #1 for 5 miontes, wntil all the ingrxticats arc
weil blended.

[&297] Stcp #3—FHeating and Finishing
[ea88] 1. A jacketed Fobat (Model C-100-T) is pre-
beated, 1 houy prior io using, (o a iemparainre of showt
150° P, (65.6° C).

[6289] 2 Thw socross, mi, fiber, remaining Olean®,
and vitamins aro bloaded fior 40 sxiscios in the heated

Hobart at specd setting # 1.

[0388] 3. Then the mlicd mill solide/peanst ail/Olcan®
mixtore is added and blended in Hobart for 40 miontes.

[6381] 4. Next, the mixtoro s cooled theough de tom-
peratarc rangs of 130° F-140° F, (544 C-80.0° C) in
sbout 10 miootes to comre the proper crysiallining
m'lhun-lllyhmwm
coaling for lab baich size.

[e82] 5. The comitiog filing i= stored st room tam-
porators wntll wsed.

[0303] Peumt Batter Filling Making Procedare PNBI2
(For Bzamples 3 & 16)
[©304] Swcp #1—Propsrntion of De-fatted Poanut Flour

[9385] Peanuis are roasted (0 & 36-37 L' moast color and
it ground in & Bazer conventiopal grisier to poodace a gut
pasio of pempabls conaistoacy. The method for detenyining
L'm::hnll-ldﬂ-ﬂnu.&m
Sex. No. 0W/511,058 snd in WOQS1449A1 both of wiiich are
incorpartted by refience The put pasts s defatied by using
a mockanical press. The fat content of the defatied wolids ia
20%. The ot solids are then milled to a monn modal particls
sl distribution waing & Lehmapn mill (Miodel 4039).
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{U30¢] Sicp F2—Hoating and Finishing

[@387] 1. A jackeied Hobmt (Model C-100-T) s pre-
heated, 1 hour prier 4o wsing, to & tempersture of about
150" F. (6556° C).

[W388] 2 All w ingredionts, wat and dry, incinding the
vilaming arc weighed, combinad and then mixed in the
beated Hobart al spood eotting # 1 for 1 bour.

[4309] 3. Next, the mixturo is enoled through the tem-
peraiure rage of 130" F-140° K. (544°F. -60.0° C) in
sbout 10 minutes o ensure the propor crystalliving
m'llnlnnl-lllyhmﬂﬂbym
cooling for lab baich sime. 4. The rembing filling is
stored ot room ismperstore walil newd.

[0318] Pouwt Butier Filling Makiog Proccdore PNBID
(Foc Example 12)
[E811] Step #1—Preparation of Do-fatted Peanut Flour

[012] Peassts xro rosstad 10 & 36-37 L' soast color and
then gromnd jn & Baner cowventional grinder fo produce & mi
pants of pumpeble: commistoacy. The method fir determining
L’ roast color vakes s dischosed in US. patent spplication
Ser. No. 09/511,058 and in WO051449A1 bath of which aro
incorporsted by refemeace. The oot paste is defatied by ualng
a mochamics] press. The Ist contont of the defatted solids is
20%. The wot solids & thoe milled 1o 2 mowo modal particle
sise distribution using » Labmen oxill (odel 4039).

[€513] Swop #2—Pec-bimding logrmdants

{9314] L Tho mil will solids, peanot oil and 11.5% of
the tntsl Olean® am weighed together, Then the vite-
mins ars ackied,

[315] 2 Naxi, e ingredienis from 1 shove are
blendod, using a Hobest mxixer (Miodal C-100) at speed
witing #1 for 5 minutes, woti] afl the ingrodienis are
well blonded.

[#316] Siop #3—Hosting end Finishing

[0317] 1 A jackeied Hobwt (Model C-100-T) is pro-
hoaind, 1 bowr prior io ming, 1o 2 fomperstere of shout
150" F. (656" C).

fe3is] 2 Tiw sacrom, mit, fiber, omaksing Okan®,
and vitamins are bieaded for 40 minetes in the heated

Hobart al spood scting #1.

[9319] 3. Next, the constant behenic stabilizer (cbe) is
placed in u separsts contziner sod then hasted via 0
microwsve o a teapeniurs of 150° F. (65.6° C.) at
which point cbe is 5 clear Hquid,

(8320] 4. Thea the rolled mill solide/peamst oil/Clean®
mixtore from Stcp #2 s added o the mixture from Step
#3(2) sbove and then the melied che is added. The
resulting mixiny ls blonded in the heated Hobart for L
bour at specd sciting #1.

[E321) 5. Next, the mixtars is enojed through the -

porutere range of 130° F-140° F. (344" C-60.0° C) in
sbout 10 mioutes ® coswre e proper crystailiziog
m.'l‘han-lhhmﬂddbym
cooling for Iab batch sizes.

[9323] & The ressbing filling & sored at room fem-
povatzre until eed.

Feb. 7, 2002

{9325] Peamt Botter Filling Making Procsdure PNB #4
(For Examps 19)

[324] Sicp # 1 Proparation of Do-fatied Peamt Flour

Pommits s masind 1o a 36-37 L' yoast enloc and
then ground in & Baser conventional grinder io prodece & ot
pusta of pumpable conssizncy. The methad for delanuining
L' roust color valnes i discinsed in U.S. paisot application
Ser. No. 09/511,058 and in WOO051449A1 both of which am
inoorporated by referonce. The ont pasic is defatied by using
a mechanical press. The fal content of the dafaticd solids is
16.5%.

[0X26] Step 2 Roll Milling of Peacot Salids

{4327] The ot molide arc then combinad with the fiher, soy
pmiein isahis and 7.89% Olean®. Tho iotal cil content of
(ho mix is 20%- The mix is passed Unough & 4 ol wiining
mill to reduce the particls sizs snd % coxt the solids with &
fim of oil sod Olcan®. The particle sixe of the mix bas » Dy,
md & Dy, of 7.6 and 22 micaoms, mapectivaly.
[UX38] Skp # Refutting of Peanut Mix Composition
The vitonin mix s combxined with 14.4% of the
Oloan® and niized fior'3 mirmien. The roll mix is tea added.
The mixing is done in » jackeied double arm miver mam-
Ectumd by Wemer Lobara. The mixer is probosted to 200"
rmqpummmw-un
mpdixm and the nrix isppecatess is sbont 1307 F. (65.6° C).
Toc mixtwre is mizal for 10 mioukes 10 coreet e mix ©
a fnid paste.

[WS390] Siwp #4 Sogar Slrry Mix

[331] A sgar cophaising cil/Oloan®d smepeosion s pro-
pared by mixing 12% sgar, malt, lecihin, and 26.73%
Oloarl® fn & jacimted dovbls snp miver mansfactarod by
“Iﬂn‘lhnh'hlllhlﬂhﬂl'ltmc.)
puioe i mixing. The mizing spood is sot 10 casdiom and the
mix femporatese bs sbost 150 F. (65.6° C.). Th achiove the
denired wiscosity, the maiorials sre mixed for about 10
ey

[\37) Siop #5 Blend Compositinn

reaches 150° F, (65.6° C.) and it booomes liguid. The powmint
and sugar contziiog o ssspansions are thon oxmbined and
miized with the melied cbe in & jackeied dosbis ann mizer
mamfactured by Wemer Lehsra. The mixor is prebested to
200" F. (93.3° C,) pwior fo mixing,. The mixing speed is set
0 medinm and the mix temperstnee is shout 150° F. (65.6°
fior sbout 5 minwtos.

{334] Cold Pemt Butter Filling Making Proceduro for
PFNB # (Por BExample 19) that doos oot Require Comstant
Behenic Stabitizor (cbc)

[e335] Sicp M Peperation of De-fatied Peanut Flour

[4336] Poamuis are sossted io & 36-37 L' mast color and
then ground in & Bar comventican] grinder to prodoce a mat
pasio of pumpsbls cosgistency. The method for delermining
L’ roast color valoos is disclosed in US. patont application
Sar. No. 0W/511,058 and in WO051445A1 both of which am

)33
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hnllllnlh-llﬁ'lf.(ﬁs.ﬁ'c.)-lllmd-uqzb
mwmd viamis, the material are
hdﬂllﬂn-.'lhm-h-dhﬂhl
Hobart (Model C-100-T). The mixee is st
F (155° C) and a speod actting 2. The
mized entil the material tempeveture Is below
F. (266" C).
[@341] Swep M Reftting of Possot Mix Composition
[0047]) The mil mill mix is combined with the vitumin
alvry and 14.4% Olsan®. The mixing is doos in 2 jacksiod
dowble arm mizor mansfictared by Womer Lalara. The
minor is contralled at N° ¥ (2L.1° C.) prioe 1o mixing. The
spocd fs sst o medinm and (he.mix mperatars is
shoxt T0° F. (21.1° C). The il mill mix is slowly added 10
the Oleaa (S minutes). The rofl mili/Oican mixters is fusther
mrined for 10 minnios 1o convert the mix ©© & finid pasts.

[e343] Sicp #5 Sogar Siury Mix

[eaed] A*mm_bp
pered by mixing 12x sogar, ssll, locithin, ad 26.73%
Olaao® in & jackoiod dowble aon mixor munnfacinred by
Worner Lehara, The miger is controlied st 70° F. 21.1° C)
prior to mixing. The mixing speed is st to medinm and the
mix fomperstzre is shost 20° K (21.1° C). To acksiove the

!Ei}

donkred wisooslty, the materials s mized for sbost 10 °

|

Siep #6 Bland Compasition

am combined and mived in & jacketod dovble arm mizor
manufactored by Wemer Lehara. The mixer is controlled at
0" F. (21.1° C.) prior 1o mixing. The mixing speed is sct ©©
medinm and the mix iemperatere is shont 2° F. (21.1° C).
‘To achiove the desired viscoslly, the materials wro mixed for
showt 5 miraten.

[0345] L The fber is woighed in 2 scpumis bowl

[0349] 2. Any chesse powrder, soy protein, whoy pro-
aln, corn syrop solids, secyom, and chemss fixvor are
weighod together.

[0350] 3. Nexi, the Okao® and Kaotnel Flakes are
waighed and thon mized ingether in 2 container.
[M51] 4. The Oloan® sof Kaomel Flaks mixture is
meked by heating wntfl the temparsturs reaches 150° F.

Feb. 7, 2002

-160° K (65.6° C.-71.1° C)). For lab acale, this is best
mﬂ-ldbyhun;mmum—
miomis inlorvals, with stiming in botwoes intervals,
with power sotting on high. After the desired tomper-
ture is reached, the vitemins are added.

[W] 5. The melied fat hlend is mized with o fibar
wing a Kitchen Aid (Model KSM0 Ulin Power)
mizer for 1 myiemts st speed sotting #2. The rost of the

dry ingredients are added snd blondod for 5 minmtes st
qnd-uh;ls

[0353] 6. Thea tho mixtarc is coolod through (o tom-
porsturo rangs of 130" F.-140° E, (54.4° C-60.0° C) in
sbout 10 minutes o comzvo the

[0354] 7. The resulting filling is stored motfl wed.
[eass] Hmm@nﬂﬂ-mﬂlm
Shoeting

[0358] 3. Thwn, the remaining water followed by four,
sodinn bicarhongts, and leavening sali(s) am addod.
The raniling mixtere is mized for 5 minets in the
Hobart mixer on spoed #1 (low) 1o prodocs s dough.

4. Tho dongh from #3 shove js milled ot with a
I-Ilnllgﬂanpul_lynwms:n)

s S.Nﬁ.hw-mwlmﬂmlﬂ
et fs hand opacuied and which bas 3-inch (7.6 cm)
dismoter wolls, © aitain & final sheet thicknes of 0.1
jacies (025 contimolor).

[€365] 4. The edges of the sofinished bur wre then
soaled, wsing a 1.5:4.5 inch (3.8x11.4 cm) bar-faomer
&in catier.

sr’m-—dbﬁu“mmuwd .

I2¢
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6. The bar is thea traosfermd 1o an oven baod or
shect and baked a1 425° F. (2183° C)) for 6%

{

!

7. Afer the buked bams ae removed from the
they are cooled ambiently to oo temporshure.

[0369] Crecker Making Procedurs For Exampls 19
{es79] Dough Making

[371] L. Cora syrop, mall syrup, shortening, ot waser
ut 160° E (70L.1° C), mxd coxyme tablcts dissolved in
waler av weighod into an APV 1008 single blade
borizonts] mixer and then mimed fior 30 socosds at 38
oL

[9372] 2. Next, sugar, salt, viamin blcad, sad L-cys-
wine am waighed inio the mixer and then minnd for 2
mimics st 38 rpm.

[I‘!'B] 3. Then, the uﬂnll‘dl,wulhn(ﬂur,

fibers, prossine, sodiom bicarbonate, snd son-arsmonia

Isavening mits) are welghed inio miser and mixed for
3 mireries al 45 rpm.

[0374] 4. Theo, somonivm bicsthanste, dsolved in
cool water, is added and mixed for one mxkeste at 60
P

[375] 5. The mmliing doogh is emptisd into & siajeless
sicel tram, covesed with plastic shest, and allowed 1o
“rost™ &t room tempomiore for 30 mimies.

[0578] Dough Forming

[W377] 1. Dosgh is fod trough a threo-soll will having
two initial 16.5 inch {(41.9 em) rolls and ono
smooth 11 8-iach (300 em) dismeter roll v shaated
5025 inches (0.64 em). The taln-olf bell spead axiting
i theoo-rall mill s 2.0 fpm (0.6 mpm), and is matched
::’.-q-ddbwﬁu-id-ﬂnw

T

[€378] 2. Thoshoot is et through s calesder roll #1 (an
118 inch or 30.0 an dismeoler two-moll mill), and
shected 1o 0.10 jnches (025 centime-
tem) in thicknam. The take-olf bali speed exiting the
calonder wil #1 is 44 fpm (1.34 mpm), end is malched
:nll:qudl of the doogh shoct es it exits the calender

[W379] 3. As the shoct comes through calender mll #1,
it is folded over cight times 10 & width of spproximately
10 inches (254 an) o form & bundio of laminatod
dosgh. The bundlc js coverad with plasticc film o
peovent debiydration und briofly sct aside while addi-

bondics are caliected,

tional
[9380] 4. The laorinated sheet of Sisp 3 sbove in st
through the two-roll mill #1 sgain o form a 0.10-inch

(025 cm) thick sheet.

[@381] 5. Before the dough shoot reaches: calender roll
#2 (a0 118 inch or 30.0 an dizmeter two-roll mill), &
90/10 miztme of almond picces (Paramound Famma,
Loat Hills, Calif) shout 8§ 10 12 rach in siss, apd bran
(Red Whoat Bran, Cunadian Hervest, St. Thomas,
Ontario Canada), are added a1 a level of sbout 1.0-1.5%
of the total filled encker weight by wniformly spcin-

may be recycied back o the dowgh waiting 10 bo
introduced into the thawe-roll mill

[e38S] 9. The amcker dough fboms am then sprayed
with . water mixt (flow rato=§5-212 g/min} befiwe
baking. This helps attain a lighter calor after baking.

[@386] Cracker Making Prooodsrs For Exsmples 1-15
[8387] Dough Making

[0388] L Corn syrep, malt syrep, shoroning, hol waler
ot 160" E. (711" C), and nzyme isbists disscived in
waby uv weighed ioto an APV 100F slogle blade
hﬁmlnhdhm‘nﬂhﬁmﬁn’
pm

[389] 2 Next, sagax, sali, vitamin bicnd, and L-cys-
ieine gro waighed foto the mixer sl then mixed for 2
minwies it 38 rpm.

[0390] 3. Tiea the ramaining dry ingredients (fous,
fibars, pooteirs, sodizm bicarbonats, mod so-snmoria
leavening salis) are weighod feto mixor snd mixed fir
3 minmics ot 45 rpm.

[91] 4. Them mmnoniom bicabonats, dimalved in
ool waler, {s added and misad for oo saioote ot 60
g

[0352] 5.The remiting dough ia emptiod into a stainloss
stool tram, covernd with plastic sheet, and allowed b
“rest” af o tnpeatam for 3 minviex,

[€333] Dowgh Forming

[6394] 1. Dongh s fod throwgh a threo-roll mill having
two initial 16.5 inch (41.9 cm) corregeted molls and one
mnoath 11.8-inch (30.0 cm) diamotor roll and shooted
10 0.25 inches (0.64 cn). The take-off belt apeed exiting
the thres-roll mill is 2.0 fpm (0.5 mpm), snd is matched
0 the spood of the doagh shest as il axils the Gwes-mil
mill

2. The shoet is sent through a caleader roll #1 (an
118 inch or 30.0 cm dismeter two-oll mill), and
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[0396]) 3. As the shost comes tuough calender ofl # 1,
it In Bolded over aight times & & widih of spproximately
10 inches (25.4 cm) W form a bundle of laminsted
dough Tihe bunxdle & coversd with plastic film to
prevent dolrydeation and brisfly set axide while addi-
tional bundies arc collacted.

[63587] 4. The Lammingied shect of Step 3 above is swut
through the two-roll mill #1 sgain to form a 0.10-inch
(0.25 cm) thick sheet.

[W398] 5. Bofors the dongh shoot waches calender roll
(a0 118 inch or 30.0 an dismeter two-mil ngll),

biia, such aa, but oot Limited io, ploces of noin, veg-
ctables, grafes, mests spd candies, mxy optionally be
added, Thase bits ere wniformly on the

fl
]
'
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i
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Al

i‘ii
:%ig
g -!‘E
Lttt
E; :
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]
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aro aabied wsing a rollor-saler ar The web
may be mcycled back o the dough waiting o be
intrduced inio the thres-rofl mill

{e4a2] 9. The cracker dongh fooms sre then sprayed
with & water mist (How mis=65-212 g/min) before
baking. This helps attuin a lighter color afier baking.

[0483] Cracker Baking

[404] 1. The cuckns dough fwrms are transfiecred s o

cuntineous feod from the dough-fogning behl onto the

{o485] 2 The crackerdough forms are balked in wg APV
45 M“MM@MM

"mm o 48" R holteen: 300" F, dumpey aloesd
c) anrc),
Ty g ﬂ'ln bofom: g"l..m damgey 12
Fomep BTR - ] demper gqum
amsc), @y c),
L___N

LLL&D L5710, MALS 469412 a1l

Om 13338 1003 Ko QoY) 1S5RS
Band

Spasd: fima (mpm)

[9406] Final molsturo comtnts ams shout 0-4%.

[0407] Fost Baking
[0498] 1. As the kot baked cracks exit the oven, they
aro spyod with bot ofl ar OlosnlP at
160° E. (71.1° C) 1o a Jowul of shout 10% their post

i
{3t
.
i
1
iy
£

[0410] Seadwiching Frocoduss for Crackers (Examples 1,
2,3,4,5,6,7,4,9,10,12 8 13)
[@411] 1. The fifling is spread oo & crackse.
2. Asscond crackor is placed on top of the Biling
that is spread on the fint cracker thersby forming a
fOaished sawfwich eracker.
[413] Sandwichsing Frocedam Fer Crackor (Bl 19)
(414] The coaclter is In the shape of x appeoximainly
1.253.4 inch (3.0:0.6 cn) bur, snd weighs sbous 4.5 g. The
BDiag (zbowt 5.0 g) s placed between two aackery 10 foom
a emcker bar. Tiw filliog and sandwiching mwthod is =

[941S) Filling Sheating Process
[lﬂ‘l me—hﬂrmmduqn
sppeosimaiely 15v40-inch

smblent tompergivre 0
(38,102 cm) shest of waxsd peper.

4
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25

[@417] 2 Apply 2* shoot of wax paper and pross firmly
1o approximaiely 0.5-inch (127 cm) thickiiess

[0418] 3. Uss gmge rulls 1o reduce shost 10 approod-
maiely 0.20 inches (0.51 contimetess).

[ﬂl’l 4. Adjt geegs wils 10 spproxinately 0.12

inches (0.30 ceatimetors) and shoot 2 ancond time.

[o£28] 5.Adjust gange rolls to desired thicknes of 0.07
o 0.10 iochws (018 to 025 centimeters) 1o deliver
target piocn woight of 6.0 g and shoct ono at & time.

[0£21] 6. Pince fnished sheot in frocasr of 0° F. 1o 10°
F (-178°' C. v -12.2° C) wxtil firm.

7. Remove sheet 1o fiat surface, remove lop
shect, and cut wtyips 1.00>3.20 inches (2.5Md1.13 con-
timsiers) ting catter wils.

[0433] &. Rstaca shest 10 firvezer
[0424) Sandwiching
[0425] 1 Place a 1634 inch (41:d51 centianeter) tray on
fop of another twy of ssmo dimension filled with dry
ico pelicts.
2. Remowe filling from freezer snd placs on top

3. Ramovwe fop sheot of wax pepac.
4. Soparuie filling picces and place oo coacloer.
5. Apply top coacker aod apply light pressurs.

6. Fleo two sandwiches top to botiom on
U-board.

[0£31] 7. Seal in cullophmo wrapper.
[432] Making Procedurm (Example 26)
[03] Poammt plsces e pound wp snd pasmed theough #6
USA Sl Screen and held by a #14 screen, and are incor-
pomaied fnin the dough boore baking.
[9434] Dough Making
[035] 1. Mix ja Kichen Ald mizer (Modsl K45S5)
with paddia.
[0436] 2 Tho waer and PGE are weighed in a Hobat
mizer bow] and mixed for 1 mixwie on speed # 1.

[0437] 3. Naxt, the mulewes, and the POR Hydrate and
Paoodan if used are added o the bowl and mized for [
minets on spoad #1. The FGE Hydeate is preparcd by
mixing in a apall bowl 1 put PGE with 9 parts watar.

[0438] 4. Socmoes s weighed fnio & Lared bowl Lined
with & plestic bag. Add dey fiavor, fibez, proteio, sods,
siarch, mit, egg white solids, maliodextrin if wed, and
xaothan gom spe adidod.

[o439] S aro stirred with a fork and shaken
hlhgbllllllllm-h.

[@440] 6. The dry iogmdienis from # 5 ars slowly added
o the mix in Gw bow] from #3 sbove whils the mixar
is reoning on e lowest spood.

[0d41] 7. Tiw misiam fiom #6 sbovo is mixed for 30

soconds oa low ar speed 1, end then nrixed 30 soconds
on modion o speed 2

LR

Feb. 7, 2002

[0442] 8. The rsulting dongh from #7 shove is allowed
o rest for 15 minmies.

[0443] 5. Then, the cuts am sdded to and mized in the

2. The dough is then tamped into approximaiely
IMGIQ)M“MI.HHWE
(149" C) fior 9 minmtes.

Fesant buiier Slind caacinm Juwing n

st 5(J4{H
¢ Es &[40

|
{
{
?
;
b

!
|
]
[
S S5 BBEEREEE
B

/2F



US 200210015759 Al

!“iléfﬂ
3|EI

i
Ii;iift

I}
I
i

ST
D,
o i

I
A
.

Pomet buier KTkl cxnckess hawing &
wd o Giing miin by wolght of 15:1

Inpmitiont

DK Cam Synp (Qeudity Tngeadions Qrp.,
Chamtex, N1)

Olasa @ (Proster & Gambls Co., Claclemt!, ON)
Mt Symp (Hawboys 5900, Quality Ingradimis
Coap, Chuning, 1)

Texsst OF (FOZEXN, Vintcon Fouds, Opelomms, T ]
LA)

Suger YIX (Aznigensind Seger Co., Ogden, UT) pLY
Qeasninies) Sager (Hally Segar On, Workand,
wY)

Eakk - TFC Pr (iagion Enbecestional, lac.,
Flllelphl, B0.)

odimnd Sult (hivs Inteptivant, Dax, Cliogn, L®
L)

L-Cysinins B0\ Mumbpdnts (Omilby Engredionts
Comp., Chonier L)

Viamin A, Dy, K, blaml (Watets Foods Co, Wt

ez &|14{1
142

gooms ars saturnted fat; sod 343 grams of distery fber.
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BXAMPLE 4 EXAMPLE 5
(04a4] [o456)
Pongut butiey Blisd cmncin comprisieg sssnet sl snd hoving Clanbiar cheawe fllled crnchum beviag 2
a cxmb o Sling mtio by weight of 1521 and, as « 0-gam crmnh © filllag wik by weight of 1.5:1
tuals, cmuining ot kot § grams of peutoin having & qully of 10 B
Cromb  Filllng
Cmmb  Filling Forzsla Fomia
Peria Formok weight walght
- weght WS i pasosst  pevcut
20K o Sywy (Quulity Ingredioss Qxp, o 0% Cws Syap (Quily Ingmiias Carp, o
Chmitar, N.L) Chastus, IL3)
Olaan @ (Pctor & Gambis v, Clucimt], ORL) am o OweSywp Salik (O, Ouin Frocesisg Cxp., n
Miak Syrup- (Hewhmys 900 Qunity nguufionis 120 Mumcution, IA)
Covp,, Chenter NI) Clgaa & (Peocier & Camhis Co., Clariwmt, OHL) 13 100
Teema Gl (032000, Vistosn Foudls, Opaicams, am Mk Symp (Huwiwye 3500, Quuiity Tagrwiints 14
LA) g, Clousiar 1)
Grassiated Sager (ielly Seger O, Warbad, a0 EKntutal Fies (Lades Creiass, Clancabon, 1) 200
v Cumpisind Suger (Holly Suges Co., Wixinmi, 500
Sagse IZX (Axnigewninl Suger Co., Ogims, UT) 100 n
H-'I'K.'h:’ou-_-_l.h. o Salk - TRC Ponex (hiacton Engarntiend, Tac, 03
Philadaiphia, Philaduighis, PA)
my L Qe Rk e e
Oup,
a—hlﬂrm—h abs Viamsla A, D, K, blsnl (Wotsa Fesds Co., Wt o am
Clster Hawan, CT)
Whols Gesls Fisvar Thntogell, IL)
gyl h:_‘“ Py Flur - Esmolebs whoet (Vileel @ WILGO/, am
o) (Sl L Estcmnsier, Bivssgen/], Gerenary)
_""'""‘_l tabile whest, (Vinced @ WIS, w Fbar - soiabls (Fivancl-2, Muetval Cham. Iod., A0 17
P T L —" Bk akty Byoge, lepms)
Piioer - anlnhis (P, Matowtead Chuums. ., 125 ogo  Uecleind oy Pmteks (upm @ 821, Fatels o am
Imiued Soy Prtsin (Sepm @ €51, Futaln am Sodiom Blcubamis {Clowh & Dwight Co, 0oy
“Tacimologies i, K. Louks, MOD) Prlacetcn, NI.)
Eodiem Pleboasts (Clarch & Duight th, am Culeln Phosgiuin Msachnsc (Roget 17XX, 07
Frivastcn, NF) Wi, Comlury, 1CI)
*"l‘l"‘mﬂ-ﬂ‘ﬂ'—n omn Sediem Alombuss Fhasplnte (Lovels, Riodis, o
Sofies Alsatun Fhepints (Loval, Riodis, on n-u-;l I"‘L
Cdry, 1LY hmech & Dewight 2. w
Amumatus Bakomts (Ciuk & Dwight Co, am Peducaion, 10}
Pulacsns, NT) Wisst Glaten (Glowilsl 23K, Caresiax, 2m
Wiaast Gllaten (Oevial ZHO0, Cumiar, 195 Bammred, )
— Winy Funteln Molsie (BIFRO, Davises Food 1o
Rongst Caanln (Mals Sireet Ingmiants, LaCmam, s Tatwrmntionsd, e, Le Bom, MN)
wL) Water ngn
Pronssand De-Sutted (20%) Pt Flowr Bom s Chanss Porwnder (FZIGTNISE, Exull Foods e
UB1 Moo Rawse Panmty (Crgill Fanst, Ingeadionts, Mampisia, TIC)
Damanoa GA) Chamn Fisver (FIOIOWYT, Bdioag Corpoition, 200
Whter 08 Ik Ceove Village, IL)

acid sowrce; 1.50 grams of digentibis fat, of which D26
g uw satorated fat; and 2.78 grams of distary fiber.

grama sre satoraied fal; mnd 321 grame of diotary fiber.
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EXAMPFLE 6 EXAMPLE 7
[oass] st]
Chadder chasse filled conchons ecosprising resmst oupnls sod hovisg o Chaddar chnats Blled coaciaes beving » coxb
e ty Blling catic by weight of 1.5:1 suul, o & 30-gom bunis, = Alling st by weight of 1.5:1 and at lumt
e Sustinbuing ot bt 3 guustes of protcls burviey s quuihy of L0 1175 butn-glucna aciuble S por 40-gom mving
Cumb  Filing Cramb
Forsmia Pongzis .—*2
weight  weight weigh  weight
lngrmliot et pem gl pucest  pewceet
ity o (8 o g 2y gt . om
Ol ® & Cambis Chatar,
Hl;:mmm :_: Rm Clas @ (Procter & Gamble On, Cluchesstl, CEL) 9 nm
Cans, Chmmier 301} ek Syrop (Mwhwye 570, Qullty lagrorfionds 1M
Kaomm] Flioes (Lodes Crobissy, Chasmlon, 1L.) 2xm Cosp,, Chester MLT)
#mm_mm 540 Cenntinted Suger {Hully Sagar Co., Worlnd, ]
o)
Eakt - TVC Pumx (Mimttst Pntermtios), [ac., o Sab - TVC Prssx (Mostes Metecstion, Iae., L]
Corp, Chemter
""'"';’“"'""""""""""“ 008 A0 eminA D, K, bl (Wema Fook On, Wit 006 Q07
‘“' Phvor (Mews, Clackems! Haves, CT.)
h-:‘ﬂ_-hﬂ-m :_: _--ﬂ:h-hﬁ- n»
Toctopalls, 1) Testopalls,
Pl - Sl whast (Vilacal @ WEEXVI0, m Fibar - sclebily (Fiimmmi-2, Mstustud Chem. fml,
L Ratienmale, Hissngin/i, Garsmery) Buwl-chty Hyogs, Jages)
Fiber - mishie (Mbawel-2, Muigial Cham. Int, 139 1600 Smistul Soy Frotain (Sngwe @ §51, Fusinia 0 1w
Rxmi-clty Byage, Japas) “Thchasiogles tatl, St Loaks, MO)
Sedinn Bicuhamte {Cuush & Duight Cs., an Sollam Bicmbossts (Chnch & Dwight Cn, ass
Pelmosten, KX) Priacaten, MI)
Culclan Fhosplinis Mosobesle (Regust 1TXX, arn Chlciom Fhonphate Moschaslc (Reget 1TXX, are
Rienils, Cmalany, N1) Rhodia, Comlory, NJ)
Sodiem Almufoss Fhosplnte (Levaly, R, orn Sodiam Almmisne Phonghess (Lovel, Risnlh, oM
Cumalury, NI) Cinlucry, NJ)
Asmwalen Bicsdossts (Chunh & Dright Cn, m Ammosies Bicadosste (Clmh & Duight 240
Pulncsiem, NI) Prlsoutens, NT) .
Whant Glcine ((Sicvite! 23000, Cumter, 1 Whey Potala Emlate (BUPRO, Davhcs Food nm
r-:iqu-mn-uu pyp el e, Ls Bute, M)
Winy . ) st P o, (s, Gealior Oute O, e o
Rt Camln (bnln Stooet Sgendionts, LaCimess, 955 r” 2
":’. n17 Com Bymp Bolide (M200, Gmis Presming Corp, 10m
Risncatien, IA)
o—l,-pl:’umum—uo.. [T ] I .-
Clanss Powiey (RIO0VNMG, Enll foink nm Beagedinuts, Memphis, TN}
Cluas Faver (FUIWYY, Bliong Cixpomsiicn, 200 Bk Ovovs Viings, [L)
Ik Ozove Village, IL)

[049] 30 gram of the mwiting prodect is anslyzed
acconding o the protocols discloscd in fhe “Analytical
Prowcols”™ Section of this application and the et rosnhs
inxdicate that tho prodect comprises: 6.03 grams of an umino
achd sserce; 1.50 gravm of digestihle fat, of which 0.56
s am satoraled fat; snd 206 greem of distary fiber

[0461] 40 pum of the mmlling prodact is azelysed
acconding 1o the motocols disclosed in the “Analytical
Profocols® Section of this spplication and the st results
indicate that the product comprises: 5.35 grams of s amino
acid source; 1.72 pams of digostible fat, of which 0.64
rame sre digeatible sturated faf; snd 295 grame of distery
fiber.
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Chuddar chasgn fiud cacher contninteg Pibamid @ wi Cladhier s fied concions contsising pes Sher sed
Iving o crumh 1 Alling ratio by weight of 1.5 lmrving a cramb o Bifing oo by woight of 15:1

Coumb Cromb
Fosmia  Filliag Foomsiy Foxulh  Fillisg Formis

Togedisnt welght pmorst  waight pces Ingeliam weight prxcent  waight pavoest
2D Qg Syrp ey Ingraciioss o GDE Con Syrvp (Quuilty Fngradioin ose
Cixgey Chonii, N.I) Comp., Clamter, MUY
Oloxn @ (Proster & Oumisds Ca.,  T1] nmo Clasa @ (Puocter & Omnbls On,, 937 nm
Clacket, OHL) Clacinastl, OB)
Jisk Syrep (Hrwkeys 5300, Quuilty 134 hinkh Symp (Heulys 5500, Qoality 127
Ingowdiondy Cosp.,, Chusir, N.L Ingniiants Conp, Chesier ML)
Encmsl Fales (Lodesy Cumbifass, 100 Enssel Fiales (Ledas Owkims, am
Clopmbay, 1) Clamulon, IL.)
Cesinin] Seger (Hally Sugar Co., 550 Camminied Soger (Holly Soge: Ca., L
Wodead, WY) Wadad, WY)
Sk - 'TFC Pens (Mssten Entnrastingal, o Salk - TRC Pasx (Macios Isterestiomnl], on
b, Philadelphls, BA.) Lue., Pidiadeipish, PL)
L-Cyuininn BC1 Mosthgkals (Quiby e L-Cystaian BX1 Mowirydeais (Quulity an
Ingasdionty Casp., Clater ILL) lageniinats Conp, Chanter NLJ)
Vitemin A, Dy, K, bl (Nitson [T o7 Visnis A, Dy, K, blasd o7 ooy
Focds Cu, Wesl Beves, CT) (Whivon Foods Co,, Wast Naven, CT)
Fow - ol wiest Slamer 2lng Oh, an Fiour - a0t wisnt (Siemar Milllng O, am
Tewtapalh, L) ‘Taiopolls, L)
!--‘u- 0o Esnlnted Soy Frsinia (Sepro @ 863, &1 im
Foutnla Bl B Lanin,

(ﬂ—l':l'-lll o . “Thehaolngles

‘Hieashossis & aer
-_.ﬂ.l‘ r m.hi Dwight
Tacmologles b, B Lusk, MO) Calchen Fhospinte Moackeic on
Sodisw Bicmbossts (Cluech & Duight [T -]
Cn, Primalon, NT) (lageut 22CK, Whalia, Quwicry, NIL)
Culcinm Pocnpits Mol (Ragest are Solise Alnsless Phoapiny (Lovels, [ L ]
AZXK, Riudia, Cambinry, 103 M, Cmslrs. K1)
Rhodis, Cambury, NJ) Duight Co,, Primmacs, NI)
Anpitalog Bioubangy (Chash & 240 Wing Glsten (Oswhal Z1000, L
Dwight Os., Princaten, 1) O, B, 1K)
Winy Piis lalsie (BEPR0, Devien 1100 ‘Whny Pstuls st {SEFR0, Davian 1m
Pood Retapmgional, Tar: Lo Samer, Pod Saincmtiunal, ue., La Suv,

M)

Fhanki® (Lass Cotp, in 1700 Peu Fiber (Costam BE, Pachaley Pocsle, 430 nm
Whits Buer Lake, M) Toviage La Fralis, Masfiohs, Oumach)
Wator nm W n4s
Curz Bymp Solids QENE, Gl &5 Cum Symyp Snitds (ACET, Omin am
Proaming Corp., Mesties, 1A) Feoommslag Corp., Msscatien, TA)
Clnms Fownder (FI10DTTDMG, Eng s Cns Posiar (Y0000, Kt nay
Foods Ingendisnts, Maxphls, T Pty Ingoutionin, Momphls, T0)
Chomss Fgvor (FIOSTWTY, Bllung 00 Clwwa Fevor (FIOWYR, Bilasg M@
Carporstion, Bk Oovs Villags, IL) Cospomticn, Bk Qv Villagn, IL)
[#463) 40 pravs of the msulting is amalysed [0M465] 40 gamm of U romiting prodect is amalywed

ackd sopres; 152 grams of digestible fat, of which 0.76
grama am digestithie saturated fat; and 4.68 grams of dietary
fiber.
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EXAMPLE 10
(L]

Reb. 7, 2002

[o4s8]

Cluzkdar choum Sl crachom contalaleg st et £15 gaas of
suy protels par 40 pam swvisg sxd leving & comb © fling
mulo by welght of 1.%:1

Cromb
Fosmh  Pllilng Fomcs
weight paxast  weight prowant

:
}
i
i

1

fel

il

i’

ES BESEE E 8
§

|
|
i
i
;

Fmomsisg Cwp., Moasiles, IA)
Clem Pownder (F00078306, Exit
Pocels Engaionts, Manphis, TH)
Closs Flawer (FXIXW YR, Eling
Corgomstion, ¥k Geovs Village, 1IL)

Chadder choms (il ccls cosininieg wisy protels eisle sxd
buving & armmb b Olling wits by weight of 1.9:1

Cmmb
Forsmila  Fllleg Formuls
waight puant  'waight puant

Lngredive

ZDE Curs Sywp (Quity lngrudianta
Corp., Chemies, 1C1)

Olsan @ (Peocter & Gamblly Co., 933 p T
Clacizragi, OHL)

Mk Bymp (Eanikwys SO, Quuihty
agmeingts Cogp, Clowntas, JLL)
Kaomal Fakes (Lodes Onkisss, %

Ié
!
[

i
|
]
f
:

Wiy Potels Julste (BP0, Devies A% WMm

32

[0467) 30 grum of the sesalting i= analysed
according to the protocols disclossd in the “Analyticsl
Protocols™ Section of this application and the lost rownlis
indicate that the product comprises: 6.81 grams of an amino
acid somrce; 1.20 gma of digestible fat, of which 0.63
s are digestible seiurated fat; and 2.52 grams of distary
fibor

scconding 0 the peoiocols diwciosed in
Protocols™ Section of this applicstion and
indicaie that e prodect comprises: 6.40 grams of a0 smino
acid souroe; 1.92 grama of digestible fiut, of which 0.80
grms wo digestible sturated fut; md 3.15 grams of diotary
fiber.
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EXAMPLE 13
[~72]

Peanst beiter Bllnd coraciess camprislag memst casls ned
hoving 2 cuph i Slliag wiio by weight of 1.51 wal,
o a X-gum b, sgtaluieg o ket § guam of patels
Iving u quilty of 10

Comah
Foumh  Plliag Frmmh
Ingenlit waight purest waight poeml

K Corn Syvep iy bagpadioats .7}

Cmp,, Chasing, 1Y)

Olaxe @ (Fmctex & Oaxbis O, [T -] 1984
1

[

[

F
EE8

|
{
f
i
P
3

Possst tutier Afled cociney Inving & coumb 1o Allng

mtio by weight of 1.9:1

Cuxmh

Foomk  Fllling Forsnia
Ingpuiiant weighi pumel  waight peroat
DN Com Syrop (Qually Lygradients an
Oup, Chastr, N2
Clun @ (Procter & Cambie Qa., a2 15.30
Cluchenatl, OIL)
Riak Syrop (Bwwkwys 39K Qoaliy 14
Engectionts Coxp, Chamiay, 1L2)
Poamst Gl QICCZ2000, Vimtomy Poods, 1.80
Opdommm, LA)
O:nanleind Suger (Ninlly Soger Co., S0
Woadead, W)
Soge 12X (Asnigenied Sager (b, 580
Oyilm, UT)
Todimsl Enkt (Mosm Iuseontioenl, lac., L0
Cldeagp, [L)
Sal - TFC Pamx (Modes Intersatiossl, o
Inc, Phlladuiphls, PA)
L-Cysialas MOt Menniynbnty {Quality ant
Ingmiiants Corp, Clstar BLL)
Vitpks A, D,, K, biand o0e om
(Watson Focds Oo., West Flsem, CT)
Fiwor - st whest (Slamar Milling Co., an
Thatopolh, IL)
Fber - laminbls wiaat A0
{(Vincal @ WRAO/D,
L Retesnmler, Efwengensl, Gammay)
Pibex - acshis (Fissol-2, Mstestenl 1% 17200
Cham. End, Duunl-clty Hyoge, Jepas)
Esuletnd Soy Puctaln (Bepes @ 661, €00
Paotals Thclauinghe Eul, B, Louls,
MDY
Sodian Blonbomsis (Chusch & Dwight ons
Ca,, Frinceton, ML)
Oxlchom Phoapinto Maschesly (Ragant o
XXX, Mhodia, Consbeny, BLL)
SulSion Alsciess Flenplaty (Lavsir, o
Bodis, Crrabry, N1)
Amsnahen Sicubomts (Clusch & 240
Dwight Oo., Prineuton, WL}
Watar ne
Procesd De-ftand (IR Pomant nyr
Piaw from UM Mudbes Sxner
Paasois (Cargill Pesgmt, Drwaon GA)

rams aro digestible sxtwrated fat; end 3.17 grams of distary
fiber.

[9473] 40 grums of the remlling product is analyzed
acconding 36 the protocols disciosed in the “Analytical
Protocols”™ Section of this application amd the fest resnlis
indicate that the product compriscs: 5.30 grams of an amino
acld soorce; 200 prams of dGgestible fat, of which 0.29
grums aro digestibls sainrxied fat; aod 4.30 pans of distery
fiber

(%3
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EXAMPLE 14
[0474) -contimed

Un-ld caacknm coninlaiyy ut lsest 625 pusm of soy
—_— ke Oy .

~linfiled crackors | ot e

Cagoociiont welghl p—
Ingraiient n:,,:" “a.:)n.l.ﬁﬂ(h“&,ﬁ. am
GIDS Com Symp (Qulhty Ingmediasis Corp., (T} Flowr - sof) whent Sy Milllag Co., ns
Chasine, NI) Tmtegnils,
Olony © (Pmcter & Gascdids Ca., Clocias], ONL) 018 !il_'-lﬂlﬁl._dhﬂ., [T
:";:- 00, Quully Tow h solatend :h‘h-o:jrﬂ “n
e S (Faly Bt On, Vhad hat H-H-'np-_tcwm. o
Sk - TRC Pumm (hinbon Tatermational, fac., Princotem, NI) n am
c.',_n Sodimm Aloesiess Fhonphets (Lovels, Rinda, [ & ]
“a.:’ll.,!.ﬂ(_hh&.lh ans Cusbuory, N o, z
Flowr - solt whest (Sl Millieg Co., LT} Prlaceton, NT)
Thminpalis, IL.) ‘Whant Givion ((ovid 25000, Cummter, 135
r-hﬂmmom m ‘_ll—l- -
ll--ﬂ(:i,l. Chom. Inl, A0
rmrteri ey iy m [8477) 40 gpoum of (s meltiog peodact b emlyssd
Sadiun Blssbossts (Cluh & Deight Cn, 0 acconding 10 the profocols disclosed fo the “Axnalytical
o Proinenly”™ Secting of this spplication and the et mexlis
Caiclom Misuchusls (Regent 1IXX, an indicate that the product comprisos: 9.65 grams of ag amino
R, Gty 100 _—y a% acid source; 037 grams of digestible fat, of which 0.07
A Ty lasglats (et grams aro digestibile miurated fat; wnd 2.88 grac of distary
Ammpuinn Blcadxsits {Cimack & Dwight Co, 20 fiber.
Wissl Glcies (Nevial 21000, Cumster, m
h . EXAMPMLE 16
Whdar nn [e73)
[lﬂ!]- 30 pum of the l-lllhl prodoct is analyzed
acconding o ths protocols disclosed in the “Analytical Poumt buiier Gl b heving & b to Sy
Proinools® Section of this application asd the ket sesalts ——mibredeef il
indicato that the product comprises: 5.76 grems of sn euino Cami
achd source; 021 grenw of digestible fat, of which 0.05 e w—) f—

@DE Cxn Byp Food Iac., an
EXAMPLE 15 e (P & Gkl O, w wm .
[o476] mh‘ﬁup-nnq 14
n-'mmu-:'-n_ 18
Cpslomms, LA)
Un-filied conchony conialeing ot losst 635 s of soy Sgar - Whits Suths (Amsiguumied L]
Iaiaia pe B-aram ecving Soger Cio,, Ogles, UT)
u--:a-:‘ an
Coombs Fomb {(Corgll Eac,
Ingrefiant wolght pmcent l&p:aﬂ.l:ﬂhhh. (1)

Com am Vimis et aps an?
DK Coum Bymp {maikty Lagrediants Cocp, A M ey
:ll:oc-n-am::on.au-l.m :AI; mr:;n—mu-. a0
QI'..“ Fioax - bt whsel (Miemer Millag Co., LA
Gmisted Sager (Sally Boger Co., Worteed, 'L :Au_

Sk - TFC Pusm (Maston Interestiol, Inc., o= {(Viucel @ W00, 1%
§. Raltuier, Elnumgen{l,
Y Moenhgvbeis (mbty lagrafionts o Fibax - slabin (Mmand-1, 250 ey

§
!
|
s
|
{
i
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H1idd E il

=
i m
)

g 2338 Y
m_:m i
5k _
w_

i,

Pessmts {Carglll Foumi, Dustag OA.)

Additiona]l Making Prooodares
[#481) Frail Pliing Making
and bivexted, wsing s Kitchen Aid (Mol KEMS0 Ul
Fowes) mizer sst on spood setting #2, fhor S minsice.
[$453] 2 The mealting fiuit filling is stored vatil used.
[0i84] 40 pgass of e mEmiting product is analysed
acxordiog © he praiocols disclossd in e “Analytical

[e4n2] 1. The minbls Sber (Fibemol-Z), whey protein
isolute (RIPRO), glyoerine, sud frail poree are waighed

Proincols™ Section of this application amxd the knd results
indicate that the product comprises: 5.60 grams of an amino
acld wuxs; 264 pams of digestible fat, of which 0.60

oo are digeatible setwratod fut; ad 2.74 grams of distary

[o4s9]
Pk Xl s hevies & conch o Sline st by wisit of 13

I

i
)5 {1EREE

30/%0 Eralifpessat it filled bam Teving & armb o filling meio by

Pessmt Ol (OZAXX, Vimbezn Foods, Opalotums,

&IDH Com Byvp iy Ingredissis Ooxp,
Chaing, N.I)

Clasn @ (Pcier & Cambds Co, Clachssil, OSL)
Mak Bycay (Hevkeys 00 Quilty Lagmdisats
Coxp, Conster 1)

LA)
Sab-Say-Fio Fis Fale (Cugll Inc, St Cs,

Soga-Wihiie Seils (Amelpmmiad Sagar Co.,

Qpim, UT)
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EXAMPLE 19
~contioned
[e40]
Y0 froftpeant butier Alled tuzy leving & camb » Blizg wtis by
woight of 1.5
Comb Piling Qpn Bind peest e cacler bas sslsing 3 paotsin souxes sed
Fomis Foremis —irige by Qb atioby weigtaf 151
wnigh  wuight Quzh  Fiihy
Ingradiant pwmal  pameal Toosk Poomh
waight  waight
L-Cysaias EXC1 Mowoltytrate: (Qunlity Inganiionts o Ingondiont pumnt  paicas
Cuonp., Chastor N1) 0N Cam Sywp Kxuilly agradianis Corp, on
Vinmis A, Dy, K, bisnd (Waisos Fouds Co., Wast ons (T Chaster,
Maven, CT) Oless @ (Pavcien & Gambin Co, Clacinatl, OFL) & Dm
Whnls Cunis Flavor (FF94IX0, M, Wayss, a :w” iz
] Matsusl, Bamar Flevo (Plevens of Novth Ammice, e
Flow-goft whem (Siemer Miling Co, «an i, Cazol Stowncn, IL)
Twsogalhe, L) Procuwnd De-Smed (20%) Nt Piow Son amn
Pibar duscibl whast (Vs @ WF.42020, 10 Lino1 M Mo Pty (Cuapll Powat,
L Ratteemnier, Hiweagen, Ouseny) Sager 12X (Amsigaamted Sager Co., Oglen, LT 10
Ploapaninbls (PRomni-2, Mstwtasd Q. ind, % T Cunmisnd Seger (Naly Seger O, Waciaad, L7 )
Sk chy Hyege, Jogas) Eml- Essegmasivnal, Ia,
Irolsted Soy Proiein (Supes @ 651, Posis 585
Dechuniogies. lail., B Lovis, M0.) i Sk (Miovion Seberasiiopn, B, Chicage, 110
Sodign Nicadhoants {Chuwh & Duight Co., o L)
Prdacatun, NE) Ll B loackylom (Qully ngciest. 0104
Caicham Pinaphete Mosclesis (Ragast 1TXX, aw Clstex
W) wnp—uumh (1]
Sodinm Alenlens Fhoopiuin (Lovek, Riodia, (1] :_)-n_p-_.a.m o
Cumbay, NJ)
Ammacalern Bicubonste (Clanch & Duight Ca, 1 r:?—__‘_w b
Princaton, NI) Flboanid @ (Lamex Carg., Whits Baar Lake, MN) 1@  am
Whey Frotals Ixolsis (BXPRO, Dirvies Food 700 “hr.‘__.-ﬂ_ &7 Aw
h—dn-:hm:l-h un t‘rn“w"" on
USRI Mndim Rumer Pasmi (Cugll Poncet, - Mowshasle (Ragest TIXX, oy
VPhuepluin
Dvwma GA) Fhdls, Cambauy, NI
Water nm Sndiun Alanisss Piosgiety (Lovels, Riods, T
“;—Ihl“h s Ln—nwm -
Fookt Paren (Low A, Fenk Fifiags, Iur., Paxcm, 000 Wiy Fustalln Jsuiste (SE', Deviss Food e
cA) intocputiamd, lso., Ls Buves, MIC) o
Winnt Oleina (Olewial 20000, Owarter, 158
Ouiichem Cashonmts (I AlnfThm, Bpechally 19
[0486] Pruit Filling Making xa) A ’
Comstent Bubenlc Stabilimr (ADMM, Mscon, (iA.) oo

[0457] L Al of the salplis fiher (Fibomol-2), whey — Viumis mix wiisd s 300 pams of Slieg: am

weighed and bisnded, msing a Kischen Ail (Model Vimin A, D), K, il (Wetssn Foods o, Wt %15

ESMS0 Ulira Powes) mixer act on spoed miting #2, &x  Bwwes,

5 miomies, Vit E alpia-iocopless] ncitils S0% typs CWE/F LT
(Rochs Viiamies, Pacsippuy, NL)

[9428] 2. The resnlting froil filling i stoved until wxed. MH"';"-HMM on
[0485) 40 grams of tho meuhing prduct s analysed gu-ﬁhﬂﬂium amn
accondiog 0 the profacols disclossd fn the “Analytical  (ve 3, aacis USF FOC (Rocks Viemien, 719
Protocols™ Section of this spplication and (he st ranls  Pamlpgaey, N1)
indicato that the product compriscs: 5.52 grama of an amino MHM'-'-':;HH ase
ackd somroe; 156 grams of digeatiblo fi, of which 0.26 m_uﬂ'*_""‘_.-h as
grms e digestible saturated fat; and 288 parmm of dictary ~ Viagies, Pasipgany, M1

by,

1GS
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-continsed
Opan Bllnd pesant buiier coacimr ber conlelsing 3 pevteln sousces aad
—vimacmbio Mg piiohyweisitof L5

Oumbk kg

Foxpmls  Porsmin

waight  woight
Ingrediast [ ]
chtlal-p-hh\h-, 2388
Zime Chode. Tiiyto (Tin & Lyla, Ducaior, L) s
hHMM& 164
Fassippany, NI)
[0491] 30 grame of the oosulting product is analysed

Dissst entrcind chuuse flled snck poclect kuving & croml i flleg

QOwek  Fillag

i
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EvH]
IE [
R
X
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i
i

8¢ & B5k
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fé ey
gay
E g
s8e & &E

Msking Procedures
[0453] Dough Making:

[0494] 1. Each jngredicat is weighed and then com-
bined in & 150 B (65.2 kg) horfmntal ibbon bionder.

Feb. 7, 2002

[#495] 2 Noxt, the mixtore of ingrodierts is blonded for
15 mionies o form a dry dowgh mix end then trans-
ferred iicio a food grade container for emparary sior-
age-

[0456] Extrusion Peocess:

[0497] L The dry dough mix i added to the foodar bin
(boppex) of a K-Troo loss in weight feader, which is
calibrated 10 378 g/min (25 g)- Tho foader trammfors the
dry mix to the pro-mizer of a Favan singlo scrow
cxtrodor (Model F70 Extruder Formor).

[9458] 2 In the pre-mizer, waler is added ul a rate of
0.37 be/min. (0.17 ky/min.) whils at ambisot tempern-
tore.

[0459] 3 The emmbifier, Pmnodhn SD K (Danisco,
is then added 10 the
al a cato and femperntere of 5 gimin. and 150° P. (655"
c).

[0380] 4. The dowgh is then mochanically fud by the
oo the main mibxic where it is ferther meioed,
ooaled and moved towand the axtmsinn scrow.

[0501] S. At this point the single screw oxtradar pulls
the dowgh o the screw chember whnge the dongh Is
forced thoagh a dis hossing o give it shape. The dough
is thes ot vis mtating biades 1o produce Infividnally
simd piscon.

[e583] Pryiog:

(053] L The extraded product (extrudate) of Skeg #5
sbove s placed in o fiying basiet that is thea placed
inko 2 500 (22.7 kg) oontxining 100% Olomi® at
A50°F.(1'76.7° C.). Tho cxtrodaio a free fiied (ewrfiace)
for 30 soconds spd theo subvmarsed and fried for an
skiitiora] 60 sseondy.

[@504] 2 Tho extrmdsts is thon trecmferred feoum the
fryor 1o a paper krwal whe & is allowed o aool. The
extradod prodoct bes spproximataly a 20.3% Olean®
content afier frying.

[e503] PFilling the Saacic
[0506] 1. After frying, sandom snack pinces aro weighad
to obixin sn svernge weight, which is sbost 1.1 g por
soack piece.
[0597] 2 A sack io fifling rtio of about 15:1 is
soquised fo obtain (he desirod outritional profile, which
racuiscs sbost 0.73 g filling per snack pleon.

[0308] 3. The filling is added to the smck plecos nsing
u spanls 1o fores the filling into the voil spaces in the
snack.

[e5e9] 4. The filled saack pisces are seasoned with
Nacho Scas scesoning (Korry Ingreddicots, Beloit Wis.)
by placing sbui 100 g of snack picces in a plastic beg

conteining excess sossaning, and shaking wetil the

[0s10] 40 grams of the remlting prodact is anatyzed
acconding o the protocols disclosed in the “Asalytical
Protocols™ Section of this and the fest commlts
indicate that the prodact comprises: 5.30 grams of o amino

/4=
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3
acid source; 1.70 grems of digestible fat, of which 0.73 [O5X2] 2 A steigles siosl cuior i weed b0 bold 6
Sracos are digostible sataratod fat; sod 2 80 grams of dictary elliptical shaped dongh pisces in & swddic form during
the fryling in the ofl for 9 seconds.
3. The fried o removed from
EXAMPLE 21 d"""".hw:z:;m LT
[es11) crisps bave spproxicanly 2 13.5% Olao® contem
afber frying.
[@524] Salting:
D cheen. [9525] 1. The crisgm of # above are placed on a shallow
Cramb Forsmia pan/iray that is theg placed in an oven ot 200" F. (33.3°
Ingenliant walght pascest (‘_)ﬁr!m
= Reminllior Bl on
[8526] 2. The hoatod cxings aro imeedizicly lransfarred
'-"I HIII "‘-::“ .ﬁ‘-“' m‘_.““' :: W a tared tray on a two-place
Tami-chy Hyoge, [(0527] 3. Aficr boing removod from (he malt i
wrrier ey iyt g e addod over the criap’s sucface & » fovel of
o T OhARSSIRL Rt mm o G% T ke st 40% s at (Corgl
isos
=n-a.uu-hc..n-m..|.) :: Inc_ St Clak, Mich).
* Sumiuiier i » biand of 9% whutm (Ot bunad, Tha Poncher & [ex28] Seascuing:
c-ll'll Ou, Clocimetl I.:‘a:"u’“l ?:mmmm [0529] The crisps are thow seasoned as follows:
ool aster (Lo, Willicumgent, FA)- [ﬁrgmemhmbmn
Making Procadums .
[0531] 2 The crisps un placed oa a shallow paoftray
[0512] Dough Making: nul'-ﬂnahu-:-hznh
[e513] 1 The potatn flakes, 8oy protein, Fibacan, whoat [9532] 3. Afor baing removed from the oven, the crisps
indnlnlle:nhrnmw-dpu ..lm::‘mb.m‘:;'_am
ioto a food procossor (Waring commercial) snd mixed placs balanco and soasoning is unifcamly added to the
for 1 mimate. crisps’ surface at a lovel of 5.553% af the weight of the
2 Water s heaied © approzimaly 180° F. . crisps. The scascsiog weed is 99.0357% wur creem &

h&hﬂ-ﬂ.m&nﬁ‘# 0563% vitaonios
hmdh&#m:mg (Watson Foods C., West Haven, oo ).

s adiugted 10 F+5* J°Ca2 . .
m". : M [8533] 30 gams of te memiting prodact is amiysed

[(9515] 3 Whik the food proceasor is the Mauid i _

Md&nﬂhhuﬂﬁlﬂ.:lhlhdq fudicate that the product compises: 6.30 grams of an
@ of Stcp #1 above and the remliing mixtzre  2cid source;
is oxixed fior 30 seconds.

f9516] 4. Next the proceasor is sioppod and its sides are
scraped with s spetula 10 loosen any adberod material
The procossor is then reatarted and the mixtoce is mized
for another 30 soconds o form a dough.

[9517] 5. Tiodowgh of Stap #4 shove is then transfisrred
80 & asal sbla plastic bug 10 migintis wostxe .

[8515] 6. Next, the doogh is tramforred into & 12-inch Bt lac zd

(3048 cm) diamster two-voll mill and wll milled o & Wiliing Poommis
thicknoss of 0.023-0,026 inchos (5.54-6.60 mm). Tugodiant welght pucet
[9519] 7. Thes, approximatoly 2 inch by .75 inch Ctma ® (Frocier & Oumbls Co., Clachundl, CB1) 3108
ﬂh!'-”ﬂ)wﬁlplmmlyd(:: ?“"““"""...':'_“"’"?.,"" wm
o dosgh nheot. Phar ccleble (P2, Metwtenl o, Exi, %
[6339] Frying “n_um__h 44
[‘:ﬂ L‘:Hh;ﬁmh:‘m-nm 01 Mok R Fotts g Pt
ol 7 !
ST T =R

Gambio Co.) that s mainteiond st 375° F. (190.6° C.).
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-contisoed ~conthmed
ool ey poved —Chedides clhpose gowed
Pilling Forumis . Pilleg Formals
Ingrodiast wight pr—t Ingredient wuight passsnt
Carn Symp Sollds (M), Chmin Proassing Corp.,, 1600 Chemsn Fowder (210075346, Krul Foods 1.
Musntim, IA) Ingsufionts, Memphis, TN)
Cheoss Flavor (M1030WYE, Edong Corposstion, 1156
Ik Owws Village, I
Making Procodare
ion of Roll Milled Poamui Solids ing Procedure
o) M -mer - Makis

[8343] 1. Tha fiber is weighed in a sepamis bowl
Pospmis aro roested 10 2 36-37 L' roast color and

h[rh:brmmzm.m [esed) Zmd-w-tmumwhvm
pocep abls coasistency. The mothod for deteemizing com syrep solids, sucrosc, and cheass flavor arc
T ot color wiimes in disdomed fn sllowsd US, poy  weighed and combsioed.

Sex. No. 09/511,058 and in WOO51449A1 both
of which are incoeporsied by sofweacs, The unt pame s (95451 3 Next, the Olsm® end Kaomel Flakes aso

defatied by wsing a mechanical press, The fat contest of the weighod and then combined fn & container
defatted solids is 20%. The oot solids ere then milled ©© a [0546] 4. Thon the Oleso® and Ksomol Flaks mixinre
mono madal particle siens distribotion ming & Lehramn mill is melied by beatiog the mixtore o & mperstare of
(Miodel 4035). 150° F-160° . (65.6° C-T1* C)
[0537] Hoating and Finisking [0S47] S. Afer the deshod tamporatare ks reached, (e
[es38] 1 A jacketed Hobert (Modsl C-100-T) is poe- viamine e added fo the Olsso® and Kaome! Flaks
boatod, 1 hour prior using, 10 & temporatmire of shout mixtore.
150" R (6547 C). [0545] 6. T mochied fat blsnd and Sber are combined
[9539] 2 All the ingmeionts, wet and dry, incinding the and mized naing & Kitchen Aid (Model XEMS0 Ultra
vitamins are weighad, combined acd then mised in the mixne fior 1 minde at speed setting #2. Afier the
hexted Hobart of spoed setting #1 for 1 honr mn mized, they mre blonded fiw § mimies
Next, the wiztare is cooled fhoough the tempers- o spoed mitting #5.
tere rangs of 130° F-140° F. (544° C-60.0° C.) in shout 10 [6509] 7. Thma the mixtmro i cooled throngh the tem-
minsios i cesvrs the proper arystaliizing stractare. This can pocataro range of 130° E-140° . (544" C.-80.0° C) in
wamlly be socomplished by smbiat cooling for hb baich sbost 10 mimis 10 ensaro the proper arystallizing
sixcs. simctm. This can wally be acoomplished by smisient

EXAMPLE 23 Hbex.
[es42] EXAMPLE 24
[wss1]
-~k chuen avond
Pilling Fossmin PFexyut batier (ol srmtwich cockiss Invisg & exoeh o SHag mtis
ngraciant weight pazant
Olwsz @ (Prcar & Ouabls Co., Clacisantl, OH) o Combh  Filbyg
Fibaceuisbis (Parsel-3, Matewtend Clcmn. Bk, a0 | Tty m—
Buei-chty Hyoge, Japm) waight  waight
Whey Frotaia lnslste (BIFRG, Daviaco Food L L] Ingmdian mEE  puw—
Imarastinenl, lon., La Snams, ML)
Cuxn Symy Solkis (M307, Ginis Fxcasslng Conp.. 10 Olom. ® (Fexix & Onmbis Cu, Chclamatl, OB) 27 200
Mucnthn, LA} Wich By ]
_:.rn.l.u-la-uo.ﬁ a n;um&—m“ asr
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well mized.

sbowt 15 inch (3.6 cm) diamotor circles. A cookis
weight of about 2.5 g and a dizmeter of shout 1.5 inches

[0559] 2 Tho droppod cockios am baloed in a pre-hoated
oven at 375" E (1905° C)) for sbout 4 mrimmes—the
onokiss shonld be gokden brown ovenll with brown

{

[0558] 3. The cookiss wo removed from the baking
:tﬁmm.:dphdu-wdh
o .
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inch (03 cm) thick. The dough balls are than trans-
fimred from fhe parchment shost onto a beking shoot.

[8ST1] 2. Next, the dough balls am baked in a pro-
beated oven at 3S0° E (176.7° C) for sbont 7-8
miratos—(he resnling cookies should be golden
beown ovenall with brown edges, and light brown on
the boitom-

[0572] 3. The cookims wo removed from the baking
shoet afier about 10 mirmies, and placcd on a coaling
ack ® coal.

[@573) 40 grams of tho ressliing prodact i analyxed
scneding 10 the prokcols diacinend in (he “Analytical
PFrooools”™ Section of this spplication and the test remits
indicate that the product comprises: 620 grass of an amino
acid wource; 1.72 groen of digestihle fal, of which 0.96
gratns are digestiblo sstwrated fat; and 3.05 gruns of dictary
fiber.

[(os74]
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EXAMPLE 27
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bo 0.34:1; and the ratin of digoatible fxt tn
for the coukie mix systorn is foond 1o be 1247,

[@591] &. Boat notil woll mized whh a fck.
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[9592] 7. Spoon dongh balls (appoximately 20 g) anto
» ocerstick baking sbeet (12 por sbost).

[8583] 8. Bake for 8-12 mioes a1 350° F. (176.7° C),
or untll golden brown ovenll with brown edges and
light beowa oa the botiom.

[es94] 9. Romove coukics from the baking shool afier
boat 10 mimsies and placs o & cooling rack

EXAMPFLE 28
[os%6]
DEOWINE MIK
iy
Fommk  Foorsle

Mow Y=k, KKY)

e T B
—evortar_iybegrt iyt L

Suk - TPC Pouu (Movkm B, B, 520

Blnat Vallwy, M)

Sodiems Blcmbomsts (Cluch & Dujght o, 0.1
Peluceton, NLY

n-u00—==‘)- =w
“-lﬁ“n“m 5130

Whast sk Alnx (ADM Ca, y KE)

Whont Olintes, (ipwin] 21000, Qumuter, -
Hammond, )

Winy Protia fmiss (SPEQ, Devieno Fod 3100
Intumtional, Inc., Ls Seam, MIT)

Dueatey, IL)

Croageama Qum TIC Gura, o .
eelg ok §, P & G,

Clyclamutl, OHL) a0
Clhan @

Viamia A, D, K, bisad (Wetmn Foods Cn, o
Vst Hoves, CT)

Feb. 7, 2002

mhudu-

[@598) Mix Pouch Prepmation Procss:
[9599] 1. Weigh out sod blend all dry ingredt

together '

[9608] 2 Seal in ir tight wiatnws controlled ponch.
[0681] 3. Weigh out e shortaning and Olean®.

[O6R2] 4. Seal inio an uir tight pouch.

[0613] 5. Placo both pouches in & carton,

[9684] Brownic Prepantion:

(9685 1. Opon pomch containing dry ingreciects amt
ampty contents it « bowl

[0696] 2. Open pooch coutuiog shorkaing igredicns
2od smpty cosfents iato e bowl

[9687) 3. Stir in 2 eges, % cup water and % cop oil.

[O688] 4. Mix with spoce uotl well bleadd (shout 5
strolpes)

6. Bake for 24-27 miwtes in & i -inch (23
>33 am) pun at 39" F. (176.7° C).

[O611] 7. Cool compistely betors cutting.

oo Byt lprarn. ool e
socoating Section of trs application and the st maks
MM“‘ priscn: 5.40 gramm of sn amino
acid s 250 s of dgumill ft, of which 0 grure
are digestible saturated fut; anxt 2.70 grama of distary fiber.
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Susiowsst Chovolses Chips (Barry Chlishect, B-Alhans, 10
Glyomlee - Sepaml lun,dd-l.ﬂv.)n 154
Supm Soy Nages nﬂ*lul..l.l;?ln) n':
Ciooulety Flavor 482977 (Olvasies Fieven Oxp, 054
Claslesatl, OHL)
lsulsted oy Prciein (legeo @ 663, Fotels Tckeninglen i, LIS
St Louks, MD.)
Sodisn Biontmests (Cwwch & Duight Oo., Priscoies, N1) 0%
Hyg Wiiia Saliis (Nemdagam Fouds, Ixz, Qunle, NR) o
Xasthes Owm (Xalso Ntmywest, Dis. Of Meoamatn, as
. Lowks, MIOL)
Enmiailier - Panodm SDEK (Dasisco A/S, as1
Copmimges, D)
Fibold @ (Lamx Corp, Whils Bewr Lakn, MIN) n
Vinllls Fuver, Niskes-Musoy Vinills, b, Wskoges, 1L oA
Vimilis Fuling - Bulty Cnclar (Gamsmd MiTls Sales, Joc,, (7]
Minsspnils, MINL)
Waisr ny
Making Procadure
[0633] The making procedore iy the mame ag thal of
pinces in Stop #5, the Sspo Soy Nuggets are grosnd o a
p@bhﬂhﬂmhdﬂu&yw-

:
§
N

42

o) ot loast 5 grams of an oo acld scurce;

b.) Jess than 3 grams of » digestiblc fat; and

) a enrbolvpdrete thal provides at least sbost 2.5 grams
of distery Sher

2.5 gams o showt 5.0 gram of distary Gber.

4. Tho tmaditionel snack food of claim 1 whesein suid
amino scid snd fihor sounces are af lesst 75% active; and mid
fiber is solected from the grosp consistieg of solohie fher

Joms thaa 150 mricrouns and & water sbeorpting of lews than 7.0
goms per gram of Gbec, and mixtues themal.

5. The traditinesl snack food of clhim 1 having sn amino
acid soowe from 0,60 to 1.00.

& The trdiional snack food of claim 1 comprising lnss
than 2 gams of saiurated fai

7. The traditioen] snack fhod of claim § comprising loes
than % of a gram of miureted fat.

£. T toitiona] soack food of claim 1 further compris-
jog a material solocted from the growp consisting of mow-

9. The teatitioos] snack food of claim 1 wissein ssid food
i u fillad cracker, emciow, meack crisp, or polsio cxisp.

10, The traditings] smack food of clzim 1 comprsing a
material selected from the group consisting of snbinogs-
Tactas fibor, beta-giucan solohis fiber, and mixtwres thereof.

1L The ireditiomal snack food of claim 1 comprising
moride; sodinmg ; and fimen abowt 10% ©© abhowt
100% of the U.S. RDI of the viamins A, D, B, K, C, thizmin,
and acid and foom sbhost 10% b about 100% of
the U.S. RD of e winscaks caloism, phosphons, mages-
slum, ivon, sioc, fodios, salesinm, copper, mmganam, chiro-
minm, molybdanom, and chinrida.

12 Amntritions [ty balanced, traditional snack fod having
& waler activily of less then 0.90; ant compriting, on a 40
gam basie

o) ot least 5 grums of an aminn acid sovroe;
b.) lom than 3 pans of a digestible faf; snd
) a cuchobyytkate (hat provides at loast shost 2.5 grams
of distary fiber
13. The iraditional soack food of claim 12 heving & water
activity of Jess han 0.85 and comprising o0 sdjonct ingre-

(4
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I4. The irditional snack food of clsim 12 coamprising
from 5 grams 10 13 grums of an amino acid source apd from
about 2.5 gams © about 6.5 grams of dictary fiber.

18, The traditione] snack food of clhxim 12 wherein said
amino acid and fibor sonrces are ut keast 75% active; and said
fiber s seleciod from the gromp cousisting of saluble fiber
baving a visccslly of from [ to 2 contipoiss for « 10%
saintion st 25 C., losolubie Bher having a puoticls size of
Toss than 150 microons and a water absarption of less than 7.0
grams por gram of fber, and mixtures theroof.

16. Tiw traditional snack fbod of caim 12 having an
amino acid acore from 0,60 10 1.00,

17. The iraditionsl saack food of clais 12 comprising less
than 2 grams of digestihle sabomtod Gt

18. The traditional snack food of clsim 17 compriging less
than % of » gam of digestibie sastarsied fal.

19. The traditional souck food of clxim 12 comprising a

or purtially digratiio bipid.

20. Tho traditioonl snack food of clyim 12 whersin said
hll.lllhllﬂlﬂlr.nnhr.wd.uﬂh.n-kmq.
brownis or polaio crisp.

nm.ﬂhndnduddhnm.
material ssiccied from the gronp cousisting of anbinoga-
Inctan fiber, beta-giucen solnbis fiber, snd mixinres thereaf.

Z). Tho traditional soack food of claim 12 comprising
fuoride:; sodinm; potamiem; and, on 2 30 gram bals, from
sbont 10% o ahout 100% of the US. RDI of the viamins
A, D, B, K, G thiamin, riboflavin, niacis, vimmin B , folate,
vilamin B ,,, biotin, sud pentotheric ackd and from shout
10% to about 100% of the U.S. RDI of the minerals calcinm,
mmmﬂgmdﬁmw
per, manganme, ciyomiom, molybdossm, snd
B.Amlmhpuhﬂqh-ﬁhullyhm
traditional snack food of cliim 12 mid mix systen com-
prising a mix thet compriss:

o) at Joast about 16.5% smino acid sowrce;

b) oo mewe then sbowt 5.5% digmtiblo fat; and

c) & cubokylods thet provides ot lesst sbout 8.7
distary flber.

Feb. 7, 2002

24. Tho mix syxtem of claim 23 whemin said smino acid
and ber sources of sxid mix aro st loast 75% actives and said
fiber is sclected from the gronp coosisting of solable fiber
having a viscosily of from 1 1 2 contipoi kbr 2 10%
saluting at 25* C., insoiuble flber having a perticie size of
Joms thas 150 microms and & waler sbaorption of less than 7.0
gams por gram of fiber, and mixtors thereaf.

25. The mix system of clafm 23 whemin said mix com-
pcisss no mare than sbout 5.5% digestible satmebed fat.

26. The mix system of claim 25 wherein said mix oom-
prises oo more than about 0.99% digestible satorated fit.

27. Tho mix system of claim 23 whescin said mix com-
prisss & maierial selocied from the gromp oonmiting of
m lipids, patially digestible Lipide, and mix-

lmﬂmdﬁhﬁh-ﬂﬂm—
priscs a material slectod from e group ommisting of
wummhuﬂm

2! Thni:qﬁnufdnmﬁwhnhnﬂmun—
prizes Beorkie; sdiom; potessium; o & safficient smount
of vilamirs and miverals o provide the Snished traditional
snack food with, on a 30 grun besls, from shout 10% ©©
MMth.s.lDldhvihmA.D,li.I,c,
thiamin, fbollevia, siscin, vitamin B, o, folais, viamin B ...,
biotin, and panttthegic acikd end fmom shawt 10% b about
100% of the U5, RDI of the mincrals calcinm, phosphorus,
_.d—nh-.m

31. The mix systam of claim 30 beving & ratio of digest-

jble Ixt v tohal non-digestible Hplds, putally dgeatible
lipids, and minteyey thereof: of no oxwe than shout 1:2.5.

155
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E

eunlnll'ihnm‘aﬂm(ty#hd)u
Ioast a portion of which is supplied by caleinm exrbonain and
sequasiraniy; B. fhrnring the lightly colared calciom fortified
carval dough ixio pioces; and, C. drying the pisces 1 form
the present rice based fokhed food products fortified with
high lovels of caleium.

33 Clalms, No Drawings
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1

CALCTUM FORTIFIED CER¥AL PRODUCT
AND METROD OF FREPARATION

BACKAROUND

Ready-To-Em (“HTE™) broakfast coreals have long besn
calcium coniend of foode and In KTE cercals in particnlar
The present mveation provides improvemcot in the minseml
fortification of apoked cormsl producss such ss Raady-To-Bu
caveals. More -
improvements in providing
fortified sach m rice and/or com based with high levels of
caleinm that s oot disoolored.

For adulis, recsat medical studies bave indicatod that a
dist contsining the US. recommentded daily allowancs
(RDA) of calclom might be cffective In preventiog or
sure and colon cancer. Calciom is also of particolar notr-
tional valoe in growing children 1o support bone growth,

‘There is thareftwe great public intercst In the consamption of *

food producis that will mpply the recommended daily
allowance of ealclam.

culclam 10 movide & outritionally enhanced
product. By sigaificantly oohanced is meant &
product kaving at last 10% of the carroat recommendod

RIE carcal prodocts fabricated from rice sndfor com
based cooked cereal donghs such as Rice Chax™, Comn
Chex™, or Homey Nut Chex™, (a rice and com based RTE
oercal)) ars very popalar. Such rics and/or com bess products
ar popular fn part dus 1o their Light eolorstion and light airy
toxture. The combination of their rice and/or com flavor s
woll as thxir Iight color and texinre are particalarly plossing.
A good doscxription of for forming ech RTE
corual produce js given in US. Par. No. 2,600,532 entithed

It would e be dexirablo to be able 1o caloiven fortify
KTE cereal producty fabricsted from lightly eolored cooked
cercal donghs lo provido high levels of caleinm foxtification

nimisioe discokeath 4 maintaizips s S

‘The prescnt lgvention ks directed towardy the provision of
improved R-T-E cereal prodacts fortified with high calcinm
lavels of superior appearance and redaced disoclorstion. The

gé

‘The present invention farther reskios in part in the selec-
tion of calchom material of particolsr type and sizs io
provide the desired caleinm fortificetion.

SUMMALY OF THE INVENTION
In its product aspect, the presant {oveation provides Light
ceroal compositions such as cocked ceresl dougte
fortified with at leant a 0.3% calcian at least & portion of
which is suppliad by CeCD, that exhibit mduced discolors-
thon and farthor provides dried flndshed careal food prodocts
fabricated thesofiom such ss KTE corsals mnd grain bascd

i

expoecilly in terms of color appoamnce,
In its mothod aspect, the prosent invention resikles in s

*Mothod for Maoufactnre of Careal Food Procucts” Gawed o methods for pweparing sach calciom fetified cooked coresl
Jun. 17, 1952 to D. Hule st al) mdd U.S Pst No. 243,685  compositions and dried csval finished food prodocta.

entitled “Apparates for 4 Careal Food Prod-
ucts” (fasmed Mgy 1, 1956 1o D. Halo ot al) cach of which
s incorporated barein by melxence.

In the profirved embodiment, the methods of providing
finished products esssntially compriss the steps of:

(SY
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. Forming the lightly colamd calciom fortified coreal In still other variaticrs, the prosent lighily eolored coolood

B

C Drying the pisces b form the rico hased  whiic hend wheat varistiss that have borome mors

finished food products Stified with high lovels of  widely evailabls such as, bus not limited fo, fm the apecies
; ¥ crably to wheat h“nq-mmlnl %0 wit

content o
D“mmmo""“ balance of the cereal ingredicats being wopplicd by the
Hghily colored rice and/or com.
The pmsent igwention relates 0 coalied coroal doughs In still other variaticss, the lightly colord eoalied coreal

containing definod Isvols calciom at Joast partially provided . deough cen compeise thoss bieached wheat ging and
by calcium carbanate, 1o finished driad cooked cereal dough ' demcaind | q'::
based products prepared therefrom soch as RTE capuals, and ing commonly assigned U.8. Ser. No. 09/392,699 filed Scp.
10 methods for the preparation of the dougie and finished 9, 1999 by Lloyd Metrger entifled “Bleached Gmin and
Each of these product constitnents, as well ss  Grain Products and Methods of Prspamstion® which i incor-
mothods for Lheir prepantion and we ars described in dotal |, porated harain by safcrence. In that sppliication, cersal graios
below. -dlu-b.l:phthl::h('lrﬂllﬂwlﬁ.wﬁ

Throughout the specification and claims, parosstages aro ~ OF White and espocially whix) are bicached
Wﬁﬂ.ﬂﬁmh“mm bydrogen poroxide to bleach or whiten the bran layer,

The prosni invention is parficolarly suitsble for provid- 5 such as whols flours are provided haviag the whils color and
ing calcium fortifiad lightly colosod coolmd coresl dough of : -
equivalant color 1o dowghs not foutified with the lovels of In other less preforred exbodiments, the principel rice
calclem berein, Codlted coreal doughs can be simply char- and/or com ingredicnt is partially sshatiteiod or bisaded
acterized 83 "light™ or “dark” on the familier Humter color ~ With ather or supplemental starchy cereal components. The
scale whereln pure whits hus & vales of 100 and pore black 5, Supplemental starchy csreal oomponet can optjonally firr-
bas a valne of 2aro. A rice-bawd RTE cormal typically wil ~ ther comguise any cooventionally cagployed starchy ceceal
bave & color valus of bstwemn sbout 55 to 63 depending in O, synouymcusly, facinacoows madodial, for wee in & ready-
part xpon the degmeo of Westing. A corn-based cereal can -8t coreal. Examplary mitable starchy cereals include
have a Humor color valne ranging from sbout 55 10 60. A corosl graios, cut graim, grits o floms fram wheat, com,
50:50 rice and com biond RTE cereal can have an interme- o, 0ais, barlsy, rys, iriticale or other ceresl grains and mixturcy
diato valze. By ~lighty colored™ conked cersal doagh or theroaf The Soms can be whals floum ox, preferably flour
Szished product heovin s mosnt & prodact haviog & color  frections soch as with the germ finction or bk fraction
valus manging sbove 51, or mam practically, shout 601090  mamoved. Of cooms, the R-T-E careal art i wall devaloped
on the Humter calor scale. In contrast, & dariber cooked coveal  4nd the skilled artism will have oo difficalty selncting
dough such a8 prepared from whole md wheal can bave & 54 suitablo farinacoous materiale for weo bayein,
Hunter color valne of sbout 40 10 50 Cam howoves, mmst bo taken to issacs thet the solection
Usofnl harein 1o measars th color of an cesal prodnet s~ Of type anxd amount of cereal componens i mado o = b
& spectrophotometer such a8 & LsbScan XE spectrophoiom-  provide a lightly colored coolked ozl dowgh. In cartain

compxisos st
Reston, Va. US.A. 22090. The specirophotomster messums 49 Jetst 50% of the cooked ocreal dough (dry weight bash). Iz
munLgubﬂmLﬂmu&h“hmwmwmd#
10 durk on a scals of 0-100, O baing the darkoet and 100t mwastal carcal ingredicnts, the rice ingrodiont ks prosoat in e

In ooe embodimen of § colored  food products fabricaiod therafom Darther casontially com-

m-ﬂ providing lightly e i b caloiom fngredient © provide (s dostd caion
principle essential component of the present careal compo-  Sarichment whereln at last & portion of the calchum is
aktions is rics wndkr com. The rico componezt can by Sopplied by calciom carbonats Ca00,. .
provided from whole grain rice or brown rice, or, preferably s9  Good seslis are obtained when the products compriss
from whits or polished rice. The rice compoomt caa be  sufficient amounts of calciin ingredists 1 prvids (he lotal
provided by winle rice pioces such as whole whilk rice, cat  calclzm content (ineinding both native calchm sseociated
rics grain picces, rice Bour or other rico ingredicnts, 6.g,  With ingredionts, with water, and added calciom) of the
blands of variowsly sised rice components. The rico com-  composition (o provide sf Iseat 10% of the cuxrent recom-
pousnt can slag inchads bieods of white rico, a.g., cioo fiour, 35 snended daily requirement of calcinm per ascving. Generally,
u;ﬂrinhln.i(ﬁd.'l‘hm(_mh)mmh the cooked corcal dough compositions comprise at loast

proforred embodiments, the rics and/or com, tngredieni(s) Higher ealcium concontrations in the cocled camal dongh
comprise about 40 0 97% (dry weight besks) of (he cooked ~ ao desired when sogar costed RTE coroal picces am pmo-
corcal dough. In more prefiered embodiments, the rice  vided, geoemily comprises about 20% 1o 35%
acd/or com ingradisnts compries about 75 to 95% (ry  of the fnisdwd ‘Thus, to provids the desired lovals
woiglit baals) of the cooked cotesl dough. For bet resulis the o5 of calcian (9.5, 0.3%) in the finished prodiect, o5, & sagar
rics snd/or can ingredients conpriss sbout 8010 5% of the  coated RTE osreal, the conosatretion of calciam in the base
preaont cersal products. pioce, mst be kigher 10 compensate for the sugar coating.



cinm conleat in the finished product ranges from sbout 100
mg per scrving.

If desired, tha coolked cermal dough and fiished prodncts
prepared therefrom can fixther compriss supplancatal eal
cinm fortificstion from otber les deaimble inscinble cal-

i Usafisl bxxein to supply the
calciom ksvels e calcivm ingmdients that provide ot leax
20% of their weight of calciom. Uscful herein fo provide the
supplemental calciam fortifieations sbove that provided by
CaC02 arv imoleble minenl calcion malis, ,:::Indy
" . g

1

calciem phosphaie sita. Sach calciom phosphaio

vide high lovels of calcium and am relstively inexpensive.
Maoreover, sach calcinm phosphate salis can bo mad to
provide calcinm et high fotification Jovels wilh an acoept-
able tasin. Calcium phosphate §s geacrally availabls as a
mounchasic (Cal [PO4),-H.0), dibasic (HPO,,ZH,0) or
tribasic (Ca (PO,),) sakts. Prefirved for nso borsin fs trical-

ELEFH
e
ittt
el
il

i

i
!
BEE
]
1f
HH

waicr depending i part vpon the lamparsture and pH.
low weight parcsniages of calciom. Whils calcism chiorids

The insoluble calciom ingrediont regardless of source or
mu_'-hl-nﬁnﬂydnnﬂ.ﬂbynnﬁhﬂyﬂn

15

in the development of m off color ia the cocked cereal
dough. Dopsading in part opon the particular grain ingre-
disnts the off eakor can be groen or grey in coloc. Whils not
wishing 0 be bound by the proposed 1beory, it is speculsted
hnhllltlhﬂldnmmhuhmdlymmth

fons react with a phytic achi constitvent in grains leading o
dovelopment of the off coloc

The premmt cooled coroal dowghs end finkshed foud
product fabricated therefiom farther esscotislly compries

cercal ingredionts, dealrod intarmediate

paxticlo afse. Soch & fine or fioer form of Ow aaldem  cooking oquipmant and drying sechniques amployed.

(54
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The coaked cersal dough producis gemeally bes a mois-  affects the cereal color and texturo. Beiter rosulls
ture content of sbout 22% to 35% molstars, preforably sbowt obixined, especially for R-T-E ceroal
26% 1o 29%. Coral pelisis andjor balf pmdncts gonerlly  swgar(s) componsnt comprrises from sboot 1% o about 10%
rungs in moistwe fiom shout 10% 6 18% molstore. Half by weight of the composition,
products that are shipped o separste locations for fther s In & prefierred embodiment for ready-10-sat cervals, the
processing into finished products sach s fried snacks prof-  pregent cereal cempositions ar further esscatially defined in
erbly rangs from sboul 10% 10 14% moistuze o provide part by low fat lovels, ia., Lo present compls do nol
shalf stable provucts, Pellets veed in BT cernal phints that  compriss added or absarbed fat. Tima, the wial fat or lipkd
aro typically fiuther processed in shost onder and (his that do component is quite low. The i coatent resmbis fom the
not require shelf atability can range from shout 10% to 18% 10 native fat amocisted with the starchry cereal componeni(s).
moistore. Finished dried RTE corvals cun have moisiure Permissible low fat additions can sle result from adding
contents of abont 2% to 5% while fricd suack products can  omeisifiers and from vilmin or Savor addifion. However,
be 1% to 3% molsture. hﬂdﬁlmdﬂ-uudmh;‘ should be lem

Withiin this broad moletore rangs, particnlar preferred than about 3%, prefocably less than t 2%. Prefcrably,
nwisture ranges can bo sslected o important part upon the 15 the R-T-B cersal is substantially free of eny fit or ail
purticular cooking technique and equipmont selscted. For  Incorporwied into Le cooked creal dough. Stck "added fat™
extrader coolows, a.g., twin styew extrodem, the preforred 5 10 bo distiogrished from “sheorbod fat” that is picked op
moisture content ranges from about 22 10 28%. Whea baich  during deep fat frylng used 1o prepace finished snack prod-
promums cooltks are employed soch e is dencribed in the ucls bomin,
"512 and/or "SR5 patents the moistare content i genenally ° It s aleo desizable 1o vitamin fortify the present R-T-B

higher and ranged from sbout 26 (o 30%, and most prefir-  oxroals, espocially solocked B vilamins, eg., ribaflevin,
sbly about 26-28%. Cooventional imethods and tsciminnes of vitanin fortifice-
Supplemental Tngreents tiow can be waed herein. Dus in part 1o thelr heat sconltivity,

prefred embodiments, if desined present vilamin fortification i typically practiced by topical apphi-
u&%mﬁhm-ﬁﬁiﬂbdswﬁ u ﬂﬁﬂh'bl-“m-lnﬂ-ﬁ--d:i:-iw;ﬁﬂ
of materials designod % improve the scsthatic, omganoleptic  bercin. Movs beat tolerant vitaming can be added to the ather
oc amtritions] qualitios of the cores]. Thom adjuvant mato-  Soveal ngredients that fiwm the cooked carvel dowgh.
mﬂﬁmm-ﬂmm hh&dmnmm
-
The preciss ingredient concentration in the prosent cereal *° tially compriss & flsst stcp of providing a ght colored
mmm'mmnw’ “:“....-‘“’.L..mm; p.rrm and soquostrant each within the
can mam contsluiog
shout 2% dry weight of ths cereal compasition, berein their respactive spocifiad ranges.
Ono espocially mmsful materiat s common mit. Dosinbly, 3  Cooled onreal dowgh can be propared by hlanding varions
the mk comprincs shout 01 to 4%, profivably sbout 0.5t~ dry comal Ingredicots together with water amd cooking o

3.0% of the comal composition. gelaticizs the stanchy componands and 10 dovelop & cocked

The present coolond cereal dough canoptionally  favec Posfrubily, o of wet fngredienis is made and
additionally minor amounts such a8 1% 0 30%,  combined with a preblend of the dry ingredisos. The cooled
preforably about 1% o 12%, of ane or more sepplements] o coneal material or mass can also be wixkoed i
starchy cereal compoments. The starchry corma] component  form cooked camal dough. The cooking and mechanical
can compeies axy conventiomlly sarchy ceral  work can occwr sinmisnecoaly or soquenthally. The dry
of, syacaymomly, facinscecos meterisl, forr meo in & ready- can also inclode varions eookied cerval dough

omeal grins, cut graios, grits or flowss from whoat, doe, 4y Staches. In addition to watex, varicos liqeid ingredicats sech
com, oats, barley, rye, kiticaly or other coroal graine and =5 com (i) ar makt can be addod. A.cooked cereal
mixtures thermof. The fows can be whals fiours or flour  mash s quile similar o cooknd ceral dowgh excopt that
fractioos such s with the garm Fraclion or bk fraction i sach as wholo graine or cut. grains are
vemoved or, sliuruatively, brans. For thom enbodimenss to  coalod ratber than cereal flour

:
E.
!
£
’
a
%
|
%
!

farinaceons sndjor starchy matedsks (0.5, potato stasch) for 55 is maro intivaasly admbzed with the calchum,

uso borein. Moreover, whtlle the invaation finds particalar suitability

If domired, the prosent cooked cemal dough food products  for wee in comection with the proviaion of R-T-E cormaly

cmn uiditionslly comprine sboat 0.1% W sbout 20% (dry  fabricated from ealcinm fortified enoked cerval doughs, the

shout 5% Mmb&dd:‘mdy lih‘lmhle:lm by h oy
n > o, ] can find applicsbility fior usc in

harein, oatritive carbobydrste sgenta. Such

sweeteping comection with other gradn based food products such as

maierials are alwo well known fo the R-T-E comalarl. Usefal  grain beved snack products. For exsmpils, the calcium for-
boreln s the sugar componept is sacrose. Howewer, the tified cooked coreal doughe can be formed Info suilably
mngar(s) conposmnt can - compuies conventional  siwed, shaped and patially dried pellets or kalf products,
Theso half prodects arc secfs) intermediate products. Plo-
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peliets. In the propanation of R-T-B
form, the pollsts can bo ainod 1o have a poliet
count of about 35 w0 30 per 10 g and 3 moistars conteet of
16 10 20%. In the preparation of & flakad R-T-E corvsl, the
peliots can be partiafly delad to moisturs contents of sbost 18
10 20%. Tho pallcts can then be formed inio “wet™ Ankes
having & thickness of shout 380 to 635 ym (0015 to 0.025
inch), preferably whils warm 76.6 to §7.8* C. (170 10 150°
F) o form desizably shapad sod sized wet flakes.

:uwmmwhﬁuhm

In still another variation, the coolmd careal dough can bs
extrded throngh 3 die imparting & desired pezipheral shape
to form an extrudato conknd ccmeal dough rope. Tho dough
rope cxn be cut o form individual shaped pieces.

In still another variation, the cooked corcal dough can be
fod 1o a blscull forming devico (e, for cample, US. PaL
No. 5,342,188, entitled “Device For Crireping and Cotting
Domgh Ropes,” jemod Ang.
which is incorporatod horein by refisrence) which forms the

In another preferred vaxiation, the cooked csreal doogh is
shroda, figorines, letiers, or or other goometric
muw-#wllr
Drying To Form Fiakshed Pioces

In atill snother variation, the dough can be extroded woder
coaditions of lemperatro and prosvure 3o a8 ©© puffl and
expand (the “direct expansing”™ techuiqus) and sscticned or
out into individoal picces o form individesl sxpansions
puifed R-T-B cereal or maack picom.

In oortain embodiments, the oookxd coreal dongh csa be
pﬁhpﬁuh@qhﬁmmmm
puffing, jot zons heating, cic.

|
!
!
|
J
i

costed coreal pisces may be mnbjected % & final drying step
0 mmove the added molsture from the sagar coating b
pooviic finished driod praducts having a malsturs content of

30, 1994 10 C. K. Zimmesmam, & sbout 1 © 5%,

&l
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1
In still other vesidios, the prescnt Anished drisd food
peoducts am admized with other dry snack ingredicnts (o.g.,
peannts, pretssls, and other cereal piaces) to form a mized
aggrogas snack pmdoct.
The fnished deied R-T-E corcal and comel based snack

‘The products caa bo packaged and distribuled in coxesn-
tiooal form.
. Thxw, sluoc the iavention discloscd hersin may be embod-

L&Humhﬂwnldu-lbdmm

A. a lightly coloved cooked coreal dough product having
a moistare content of sbowt 1% w 30%;

B. sufficient smounts of calcinm carbasate io povide a
ﬁ;&udﬂhﬂm@q#
C. sbowt 0.005% 1o 0.05% of the conleed corcal dongh

peoduct of » caloiom scguestrant, whaysin st bast & @

pution of the calciam soguestrant {3 sodivm bexam-

ctaphosphase,
2 The food pmdnct of claim 1 whersin the calciom
sequestrant inchedes an additiona] portion selected from the

mmdmmdﬂ.wma
EDTA and mixiurs theroof.

3. The food prodect of claim 2 whernin the caleinm
ssquestrant is & mizinro of o addhional portion and the
sodivm s foa 1o 51 otio.

4. Tho food pexdact of clakn 3 wherein at lsast & partion 55

dmuumm-muwmm
S The food podect of claim 4 whomsin the grownd
limestons has a metal concentration of 10 FPM or lom.
& The food prodoct of chim 2 wherein the food product

i3 in tho form of a dough having a molsture content of sbowt &

25% to 30%.

7. The food prodort of clafm 2 wheroin the food prodect
is in the form of anoked cereal dough pellots or half products
having s molsters comtent of sbout 10% o 18%.

8. The food prodoct of claim 2 wharein the food pmdnct o3

is in the form of coolted cemsal dough RTE cemals having &
moistary cootest of sbout 3% o 5%

12
9. 'l'bhdpdllﬂddlhllﬁlihlllvuqlii‘l

sugar coaling.

1. Ths food product of claim 2 wheeein at lesst & portion
of the calcium is an otthis anpemic acld,

11. The food product of claim 10, whereln of keast &
portion of the edibls organic acid is peovided ia the form of
« wator-solnhis sakt. .
of claim 1 wherein af laxst a partion
of the calcium earbomate is supplied by gronnd limestoas.

nmmmdmnm

uldlmnnmllmlqnmﬁlyld-

liu}mhdlndnﬂoldlhl!mualﬁum
curbonate has an average particle six of no lager than 25

15. The food peoduct of claim 1 wherein the lightly
vooked cereal dough comprises sbout 40% 1 974% rice, com
(unl-)nﬂmhh-m

food product of claim 13 wherein the lighly
compuises about 40% o 97% rico.

17. The food prodact of claim 16 in the form of biscuits.

nmmmduﬂ 15 whorsin the lgtuly
uﬂd dﬂu.hwhulll-lm.:m:n.

E

22 The mathod of claim 21 wheesin xt lsast a portion of
the calcizm seguestoant is an adible omganic acid.

3. The method of claim 23 whemin st st o portion of
the calciom carbonats ia.suppliad by grovnd lxnestans.

34. The method of claim 23 wharein the calciom carboa-
als has an svocage particls sl of no larger than 25 microos.

24, The method of claim 21 whemin the calciam ssqoms-
trand is a mixtare of the additionsl portion and the sodinm
hexametaphosphate in a 1 to 5:1 mtio.

2¢. The method of claim 28 whern the food product is
in tho form of cooleed cereal dough peliels or half prodects
having a molsture coment of sbout 10% ©o 18%.

27. The method of cleim 20 whowin the food prodect is
in the form of coolnd coreal dough RTE coreals baviag &
pwisture cootent of about 3% to 5%.

28, The msthod of claim 20 whersin the lght cooked
careal dongh comprizes shout 40% to 974% rice, corn (matss)
and mixtares tharoof.

29. The metbod of claim 29 wherin the light cooked
corval dough comprises shout 40% ® 97% riea.

34. The method of claim 20 drying the cooked coreal
dough o 2 moisture contoat of 10% to 20% prior 1o hmiig

jnio plocns.

(6T
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13

31. The method of claim 28 wherain at loast & poriion of
the edbile orgartic acid is provided io the form of & water
solvble mk.

3. The owthod of clalm 20 additionally comprising
supplemental insoluble calclom malerial in & quantity suf- 3
ficiect to bring the otal calcinm content of the food
z&iﬁmb&m“ﬂﬂhmwm(&y

33. The method of claim 20 wherein the dough comprises
about 5% © 10% mgar.

34. The method of claim 20 wdditionally comprising the
step of toasting.

14

35, The method of claim 20 sdditionally comprising the
stzp of applying « sugar topical costing.

34. The mathod of claim 39 whorein st liast » partion of
the soquestrel is provided by sadism sscacbets.

37. The method of claim 20 wherels calcinm carhonate
comprises shout 0.5% to 1% (dry weight basis) of the
coaksd coroal dough.

38. The mwthod of clalm 20 whereln in siep B, the careal

10 pisces are formed indo the biscuils.

[67?
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METHOD FOR REDUCING ACRYLAMIDE FORMATION
IN THERMALLY PROCESSED FOODS

RO OF ON

This application is a contimation-in-part of co-pending U.S. Patent Application
10/247,504, filed September 19, 2002.

Techpical Field

The presemt invention relates to & method for reducing the amount of acrylamide in
thermally processed foods. This invention permits the production of foods having
significantly reduced levels of acrylamids. The method relies on the addition of a divalent or
trivalent cation, such as are found in the salts of calcium, magnesium, copper, iron, zinc, or
aluminum to the dough formulation of a food.

Description of Rolated Art

The chemical acrylamide has long been used in its polymer form in industrial
applications for water treatment, enhanced oil recovery, papermaking, flocculants, thickeners,
ore processing and permanent press fubrics. Acrylamide participates as a white crywtalline
solid, is odarless, and is highly soluble in water (2155 g/L at 30°C). Synonyms for
and propenoic acid amide. Acrylamide has & molecalar mass of 71.08, a melting point of
84.5°C, and a boiling point of 125°C at 25 mmHg.

In very recent times, a wide variety of foods have tested positive for the presence of
acrylamide monomer. Acrylamide has especially been found primarily in carbohydrate food
products that have been hested or processed at high temperatures. Examples of foods that
have tosted positive for acrylamide inchude coffies, cereals, cookies, potato chrips, crackers,

tee
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french-fried potatoes, breads and rolls, and fried breaded meats. In ganeml, relatively low
contents of acrylsmide have been found in heated protein-rich foods, while relatively high
contents of acrylamide have been found in carbohydrate-rich foods, compared to non-
detectable levels in anheated and boiled foods. Reparted levels of acrylamide foond in
various similarly processed foods include a range of 330 - 2,300 (ug/kg) in poteto chips, a
range of 300 - 1100 (pg/kg) in french frics, a range 120 - 180 (ug/kg) in corn chipa, and
levels ranging from not detectable up to 1400 (ug/kg) in various breakfast cereals.

1t is presently belicved that acrylamide is formed from the presence of amino acids
and reducing sugars. For example, it is belioved that a reaction between free asparagine, an
amino acid commonly found in rew vegstables, and fres reducing sugars accounts for the
majority of acrylamide found in fried food products. Asparagine accounts for approximately
40% of tho total fros amino acids found in mw potatoes, approximately 18% of the total free
amino acids found in high protein rye, and approximately 14% of the total free amino acids
found in wheat.

The formation of acrylamide from amino acids other than asparagine is posgible, but it
has not yet been confirmed to any degree of certainty. For example, some acrylamide
as precursors. These findings are difficult to confirm, however; due to potential esperagine
impurities in stock amino scids. Nonetheloss, asparagine has been identified as the amino
acid procursor most responsible for the formation of acrylamide.

Since acrylamide in foods is a recently discovered phenomenon, its exact mechanism
of formation has not been confirmed. Howeves, it is now believed that the most likely route
recognized in food chemistry as one of the most important chomical reactions in food
processing and cen affect flavor, colar, and the rmtritional value of the food. The Maillard

A
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The Maillard reaction involves a sevies of complex reactions with mumerous
intermediates, but can be generally described as involving thres steps. The first step of the
Maillard resction involves the combination of a froe amino group (from free amino acids
and/or proteins) with a reducing sugar (such as glucose) to form Amadori or Hoyns
rearrangement products. The second step involves degradation of the Amadori or Heyns
roarrangement products via different alternative routes involving deoxyosones, fission, or
Strecker degradation. A complex series of reactions - including dehydration, elimination,
cyclization, fission, and fragmentation - results in & pool of flavor intermediates and flavor
compounds. The third step of the Maillard reaction is characterized by the formation of
brown nitrogenous polymers and co-polymers. Using the Maillard reaction as the likely routo
for the formation of acrylamide, Figure 1 illustrates 8 simplification of suspocted pathways
for the formation of acrylamide starting with asparagine and glucose.

Actylamide has not been determined to bo detrimental to lumans, but its presence in
food products, especially at clevated levels, is undesirable. As noted previously, relatively
higher concentrations of acrylamide are found in food products that have been heatod or
thermally processed The reduction of acrylamide in such food products could be
accomplishod by reducing or eliminating the precursor compounds that form acrylamide,
inhibiting the formation of acrylamide during the processing of the food, breaking down or
reacting the acylamide monomer once formed in the food, or removing acrylamide from the
product prior to consumption. Understandably, each food product preseats unique challenges
for accomplishing eny of ths above options. For example, foods that are sliced and cooked as
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acrylamido reduction gtrategies incompatible or extremely difficuit.

By way of an exampie of hested food prodncts that ropresent unique challenges to
reducing acrylamide lovels in the final products, sacks can bo fabricated from » dough. The
tl;m"ﬁhiuhdmmr'mamnkfmdﬂntmuiumrﬁngh;mdimtmuthin;
other than the original end wnaltered starchy starting material For example, fubricated
snacks include fabricated potato chips that use a dehydrated potato product as a starting
material and carn chips that use a masa flour as its starting material. It is noted here that the
dehydrated potato product can be potato flour, potato flakes, potato gramles, or any other
form in which dehydrated potstoos exist. When any of these terms are used in this
application, it is undersiood that all of these varistions are included. Fabricated potato chips
start with, for example, potato flakes, which are mixed with water and other minor
ingredients to form a dough. This dough is then sheeted and cut before proceeding to &
cooking step. meoolﬁingshpmayinvﬁlvaﬂyingurhking. The chips thea procoed to a
seasoning stop and a packaging step. The mixing of the potato dough generally lands itself to
the casy addition of other ingredients. Conversely, the addition of such ingredients to a mw
food prodnot, such as potato alicos, roquires that a mechanism be found to allow for the
penstration of ingredients into the cellular structure of the product However, the addition of
any ingredients in the mixing step must be done with the consideration that the ingredients
may adversely affect the sheeting characteristics of the dough as well as the final chip
characteristics, such as flavor, texture, and color.

It would be desireble to develop one or more methods of reducing the lovel of
acrylemide in the end product of heated or thermally processed foods. Ideally, such a process
should substantially reduce or eliminate the acrylamide in the end product without adversely
affocting the quality and characteristics of the end product, Further, the mefhod should be

eagy to implement and, preferably, add little or no cost to the overall process.
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SUMMARY OF THE INVENTION

In the inventive process, a divalent or trivalent cation or combination of such cations
is added to fabricated foods prior to cooking to reduce the formation of acrylamide. The
divalent or trivalent cation can be added during milling, dry mix, wet mix, or other admix, so
that the cation is present throughout the food product. In preferred embodiments, the added
cation can be chosen from the group of calcium, magnesium, and aluminum salts, and less
favorably, iron, zinc, and copper salts. The cation is added to the dough in an amount
sufficiont to reduce the acrylamide formation in the finished product to a desired level.

The addition of divalent or trivalent cations effectively reduces the amount of
acrylamide found in the end product of the heatod or thermally processed food while
minimally affecting the quality and characteristics of the end product. Further, such a method
of acrylamide reduction is generally easy to implement and adds little or no cost o the overall

PTOCESS.
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BRIEF DESCRIPTION OF THE DRAWINGS

The novel features believed characteristic of the invention are set forth in the
appended claims. The invention itself, however, as well az a preforred mode of nse, further
objectives and advantages thereof, will be best understood by reference to the following
detailed description of illustrative embodiments when read in conjunction with the
accompanying drawings, wherein:

Figure 1 is a schematic of suspected chemical pathways for acrylamide formation in
foods; and

Figure 2 is a schematic of a method for making fabricated potato chipa from potato
ﬂahu.gmmln.orﬂmnmdhghmambodimmt;fﬂnmhmﬁm
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DETAILED DESCRIFTION

The formation of acrylamide in thermally processed foods requires a source of carbon
and a source of nitrogen. It is hypothesized that carbon is provided by a carbohydrate source
&nd nitrogen is provided by a protein source or amino acid source. Mamy plant-derived food
ingredients such as rice, wheat, com, barley, soy, potato and oats contein asparagine and are
primarily carbohydrates having minor amino acid components. Typically, such food
ingredients have a small amino acid pool, which containg other amino acids in addition to
asparagine.

By “thermally processed” is meant food or food ingredients wherein components of
the food, such as & mixtare of food ingredients, arc heated at temperatures of at least 80°C.
Proferably the thermal processing of the food or food ingredients takes place at temperatures
between about 100°C and 205°C. The food ingredient may be soparately processed at
elevated tempersture prior to the formation of the final food product. An example of 8
thermally processed food ingredient is potato flakes, which is formed from rmw potatoes in &
process that exposes the potato to temperatures as bigh as 170°C. (The terms “potato fiakes”,
“potato gramules”, and “potato flour” are used interchangeably herein, end are meent o
deote any potato based, dehydrated product.) Examples of other thermally processed food
ingredients include processed oats, par-boiled and dried rice, cooked soy products, comn masa,
roasted coffee beans and roasted cacao beans.  Alternatively, raw food ingredients can be
used in the preparation of the final food product wherein the production of the final food
product includes a thermal heating step. One example of raw material procesging wherein the
final food product results from a thermal heating step is the manufacture of potato chips fram
mw potato slices by the step of frying at & temperature of from about 100°C to about 205°C or
the production of french fries fried at similar temperstures.

In accordance with the present invention, however, a significant formation of
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acrylamide hag been found to occur when the amino acid asparagine is heated in the presence
of & reducing sugar. Heating other amino acids such as lysine and alenine in the prosence of
a reducing sugar such as giucose does not lead to the formation of acrylemide. Surprisingly,
the addition of other amino acida to the asparagine sugar mixture can increase or decrease the
amount of acrylamide formed.

Having established the apid formation of acrylamide when asparagine is heated in the
presence of a reducing sugar, a reduction of acrylamide in thermally processed foods can be
achieved by inactivating the asparsgine. By “inactivating” is meant removing asparagine
from the food or rendering asparagine non-reactive along the acrylamide formation route by
means of conversion or binding to another chemical that interferes with the formation of

In the present invention, this is accomplished by the addition of s divalent or trivaleat
cation to a formula for & snack food prior to the cooking or thermal processing of that snack
food, Chemigts will understand that cations do not exist in isolation, but are found in the
presence of an anion baving the same valence. Although reference is made herein to the salt
mm&&vdm«mm#hhuﬁmmhm-hﬁuhhwm
pwide;nd:wﬁmhmylmidafmﬁmbymdumgﬁewmbﬂhyofmsiminm.
These cations are also referred to herein as a cation with a valence of at least two.
Intarestingty, cations of a single valence are not effactive in use with the present invention.
In choosing en sppropriate compound cantaining the cation having a valence of at least two
in combination with an anion, the relevant factors are water solubility, food safety, and least
sltertion to the characteristics of the particular food. Combinations of various salts can be
used, even though they are discnssed harein only as individuals salts.

Chemists speak of the valence of an atom as a measure of its ability to combine with
other elements. Specifically, & divalent stom has the ability to form two ionic bonds with .
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other stoans, while & trivalent atom can form thres jonic bonds with other stoms. A cation is s
positivaly charged ion, that is, sn atom that has lost one or more clectrons, giving it s positive
charge. A divalent or trivalent cation, then, is a positively charged ion that has availability for
two or three ionic bonds, respectively.

Simple model systems can be used to test the effects of divalent or trivalent cations on
acrylamide formation. Heating asparagine and glucose in 1:1 mole proportions can generate
acrylamide. Quantitative comparisons of acrylamide content with and without an added salt
measures the ability of the salt to pramote or inhibit acrylamide formation. Two sample
components, adding an oqual amonnt of water, and heating in & loosely capped vial.
Reagents concentrated during heating as most of tho water cecaped, duplicating cooking
conditions. Thick syraps or tars can be produced, complicating recovery of acrylzmide. These
tests are shown in Examples 1 and 2 below.

A second method using pressure veasels allowed more cantrolled expesiments.
Solutions of the test components were combined and heated under pressure. The test
components can be added at the cancentrations found in foods, and buffers can duplicate the
pH of common foods. In these tests, no water escapes, simplifying recovery of acrylamide,
as shown in Bxample 3 below.

Ezample 1

A 20 mL (milliliter) giaas vial containing L-asperagine monolrydrate (0.15 g, 1
mmole), glucose (0.2 g, 1 mmole) and water (0.4 mL) wes covered with atumimum foil and
heated in s gas chromatography (GC) oven programmed to heat from 40° to 220°C at
20°/mimute, hold two minutes at 220°C, and cool from 220° to 40°C at 20°/min. The residue
spectroscopy (GC-MS). Analysis found approximately 10,000 ppb (parts/illion) acrylsmide.
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1 mmols), anhydrous calcium chloride (0.1 g, 1 mmole) and water (0.4 mL) were heatod and
analyzed. Analysis found 7 and 30 ppb acrylamide, a greater than ninety-nine percent
reduction.

Given the surprising result that calcium salts strongly reduced acrylamide formation,
furthor screening of salts identified divalent and trivalent cations (magnesium, alumioum) as
producing a similar effect. It is noted that similar experiments with monovalent cations, i_e.
0.170.2 g sodium bicarbonate and emmonium carbonate (as ammonium carbamate and
ammonium bicarbonate) increased acrylamide formation, as seen in Table 1 below.

Salt Micro Mole | Micromole Acrylamide
" Sat | afterheating, ppb
Noaoe (control) 0 9857
Sodium bicarbonate 1200 13419
Ammonium carbonate | 1250 22027
Ammonium carbonate | 2500 47897
Tabls 1

Example 2

In a second experiment, & similar test to that described above was performed, but
ingtead of using anhydrous calcium chloride, two diffierent dilutions of each of calcium
chloride and magnegium chloride were nsed. Vials contrining 1-aspamgine monohydrate
(0.15 g, 1 mmole) and gincose (02 g, 1 mmole) were mixed with one of the following:

0.5 mL water (control),

0.5 mL 10% calcium chloride solution (0.5 mmole),

0.05 mL. 10% calcium chloride solntion (0.05 mmole) plus 0.45 mL water,

0.5 mL 10% magnesium chloride sotution (0.5 mmols), or

0.05 mL 10% magacsium chloride solution (0.05 mmole) plus 0.45 mL water. ~ °
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Duplicate samples were heated and analyzed as describod in Example 1. Results were
averaged and summarized in Table 2 below:

Salt ID Amt added Acrylamide formed | Acrylamide
Micromoles | Micromoles reduction
None (control) 0 408 0
Calcium chloride 450 293 27%
Calcium chloride 45 864 None
Magnosium chlaride 495 191 53%
Magnesium chloride 50 2225 None
Table 2
5 Example3l

As mentioned above, this test did not involve the loss of water from the container, bt
was done under prossure. Vials containing 2 ml. of buffered stock solution (15 mM
asparagine, 15 mM gincose, 500 mM phosphate or acetuto) and 0.1 mL salt solution (1000
mM) were heated in a Parr bomb placed in a GC oven programmed to heat from 40 to 150°C

10  at 20°min and hold at 150°C for 2 mimutes. The bomb was removed from fhe oven and

cooled for 10 minutes. The contents were extracted with water and analyzed for acrylamide
following the GC-MS method. For each combination of pH and buffer, a control was ran
without an added salt, as well as with the three differeat salts. Results of duplicate tosts were
sveraged and summarized in Table 3 below:

Salt pH |Buffer | Meg Acrylamide | Mcg Acryiamide | Aerylamide
Salt added Control Reduetion
Calcinm chiotide 55 |Acomte  |337 550 19%
Caloinm chloride 70 [Accmto | 990 1205 18%
Calofum chioride 55 | Phosphate | 154 300 9%
Caloium chloride 7.0 | Phosphate | 762 855 11%
Magnesium chloride 55 |Acomie | 380 550 16%
Magnesium chloride 70 |Accae | 830 1205 31%
Magnesium chiorido 5.5 | Phosphate | 198 300 | 4%
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Magnesinm chlorido 7.0 | Phosphate | 773 855 10%
Potassium atumizam sulfats | 5.5 | Acotate | 205 550 3%
Potasgiom aluminnm sulfatc | 7.0 | Acowsie | 453 1205 2%
Potassium aluminum sulfate | 5.5 | Phosphate | 64 300 9%
Potassium alumimm sulfate | 7.0 | Phosphate | 787 855 %

Across the three salts used, the greatest reductions occurred in pH 7 acetate and pH
5.5 phosphate. Only emall reductions were found in pH 5.5 acetate and pH 7 phosphate.

Example 4

Following the model systems results, a emall-scale laboratory test was run in which

Table 3

calcium chloride was added to potato flakes before hoating. Three ml of & 0.4%, 2%, or 10%

calcium chloride solution was added to 3 g of potato flakes. Ths control was 3 g of potato
flakes mixed with 3 ml of de-ionized water. The flakes were mixed to form s relatively
uniform pasts and then heated in a sealed glass vial st 120° C for 40 min. Acrylamide after

heating was meagured by GC-MS. Before heating, the control potato flakes contained 46 ppb

of acrylamide. Test results are reflected in Tabile 4 below.

Mixture ID Acrylamide, ppb | Acrylamide Reduction
Control (water) 2604 None
CaCl; 0.4% solution | 1877 28%
CaCh 2% solution | 338 76%
CaCh, 10% solution | 86 97%

Table 4

Given the resulis from above, tests were conducted in which a calcium salt was added

10 the farmnla for a fabricated snack food, in this case baked fabricated potsto chips. The
process for making baked fabricated poteto chips consists of the steps shown in Figare 3.
The dough prepamtion sicp 31 combines potato flakes with water, the cation/snion pair

(which in this case is celcinm chloride) and other minor ingredients, which are tharonghly

mixed to form & dough. (Again, the torm “potato fiakes” is intended herein to encompass ail
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dried potsto fiaks, gramle, or powder proparations, regardiess of particle sizo.) In the
sheeting/cutting step 32, the dongh is run through a sheeter, which flattens the dough, and
then is cut into individual pieces. In the cooking stop 33, the formed pieces are cooked to a
specifiod color and water content. The resultant chips are then seasoned in scasoning step 34
and packagoed in packaging step 35.

A first embodiment of the invention is demonstrated using the baked, fabricated
potato chip process described above. To illustraie this embodiment, a comparison is made
between a control and a test batch using 8 commexcial baked, fabricated potato chip dough
formmulation end processes. Both test and control batches ware made according to the
formmlations listed in Table 5. The only difference between the batches was that the test

| Ingredient __ Control | CaCl; Test
Potato fiakes and modified starch 496g 456 g |
| Sugar 300 g 300 g
Ol 90 g 90 g
 Leavening agents 54 g 54 g
Emmlsifier 60 g 60 g|
Calcium Chloride (dissolved in water) 0 g 39 g |
‘Total Dry Mix 6000 F 4 603_9_5_
Water 3947 ml 3947 ml

Table 5

In all baiches, the dry ingredients were first mixed together, then oil was added to
each dry bland and mixed. The calcium chloride was dissolved in the water prior to adding to
the dough. The moisture level of the dough prior to sheeting was 40% to 45% by weight. The
dough wes sheeted to produce a thickness of between 0.020 and 0.030 inches, cut into chip-
sized pieoes, and baked.

After cooking, testing was performed for moistare, oil, and color scconding to the
Hunter L-a-b scale. Samples wers tested to obtain acrylamide levels in the finished product.
Table 6 below shows the results of theac analyses.

1-%
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Ceatrol | CaCl; Test
H20, % 2.21 258
on, % 1.59 2.08
Acrylamide, ppb 1030 160
Color |L T2.34 76.67
A 199 <67
B 2031 2421

Table 6

As these results show, the addition of calcium chioride to the dongh in a ratio by
weight of calcium chloride to potato flakes of roughly 1:125 significantly lowers the lovel of
acrylamide present in the finished prodnot, lowering tho final acrylamide levels from 1030
ppb to 160 ppb. Additionally, the percentages of il snd water in the final product do not
appear to have been affected by the addition of caleinm chloride. It is noted, however, that
CaCl; can cause changes in the taste, texture, and color of the product, depending on the
amount used.

The level of divalent or trivalent cation that is added to a food for the reduction of
acrylamide can be expressod in 8 sumber of ways. In arder to be commercially acceptable,
the amount of cation added should be enough to reduce the final level of acrylamide
production by at least twenty percent (20%). Mare preferably, the lavel of scrylamide
production should be reduced by an amount in the range of thirty-five to ninety-five percent
(35-95%). Bven more prefemably, the level of acrylamides production should be reduced by an
amount in the range of fifty to ninety-five parcent (50-95%). To express this in a different
mamez, the amount of divalent or trivalent cation to be added can be given as a mtio between
the moles of cation to the moles of free asparagine present in the food product. The ratio of
the moles of divalent or trivalent cation to moles of free asparagine should be at least ono to
five (1:5). More proforably, the ratio is at least ono to three (1:3), and more preferably still,

«ane to two (1:2). In the presently preferred emboditnent, the ratio of moles of cations to

4
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molos of asparagine is between about 1:2 and 1:1. In the case of magnesium, which has less
effect on the product taste than calcium, the molar ratio of cation to asparagine can be as high
as about two to one (2:1).

Additional testa were run, using the same procedure as described above, but with
different lots of potato flakes containing different levels of reducing sugars and varying
amounts of calcium chioride added. In Table 7 below, lot 1 of potato fiakes, which was the
tost shown above, had 0.81% reducing sugars, lot 2 had 1.0 % and lot 3 had 1.8% reducing

Sugarn.

CaCly |Lot | moisture| ColorL | Acrylamide
weight % | Value _ppb

0 1 221 7234 1030
39 gl 1 258 76.67 160
0 gl 2 1.80] 7335 464
0 gl 2 1.61] 7212 1060
1755 2 182  74.63 350
39 g 2 2.05| 7695 80
39 g| 2 198 75.86 192
0gl 3 19| 7137 1020

0 gl 3 1.71|__72.68 599
0gl 3 —1.69| 7126 1640
0 gl 3 1.63| 7444 1880
39 g| 3 1.89|  76.59 148
39 g| 3 1.82]  75.14 275

Table 7

As soen in this table, the addition of CaCl; consistently reduces tiie lovel of
scrylamide in the final prodnct, even when the weight ratio of added CaCl; to potato flakes is
lower than 1:250.

Any mumber of salts that form a divalent or trivelent cation (or said another way,
produce e cation with a valance of at least two) can bo used with the invention disclosed
herein, as long as adjustrents are made for the collateral effects of this additional ingrediont.
The effict of lowering the acrylamide lovel appoars to derive from the divaleat or trivalent
cation, rather than from the anion that is paired with it. Limitations to the cation/anion pair,

13
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other than valence, are related to their acceptability in foods, such as safety, solubility, and
their effect on taste, odor, appearance, and texture. Suggested cations include calcium,
magnesium, aluminum, iron, copper, and zinc. Suitable salts of these cations include calcimm
chlaride, calcium citrate, calcium lactate, calcium malate, calcium giuconats, caleium
phosphate, calcinm acetats, caloium sodium EDTA, calcium glycerophosphate, calcium
hydroxide, calcium lactobionate, calcium oxide, calcium propionate, calcium carbonate,
sulfute, zinc gluconate, zinc oxide, end zinc sulfute. The presently prefarred embodiment of
this invention uses calcium chloride, although it is belisved that the requirements may be best
met by a combipation of salts of one ar more of the appropriate cations. A number of the
salts, such as calcium salts, and in particular calcium chloride, are relatively inaxpensive and
commonly used as food. Calcium chloride can be used in combination with calcium citrate,
thareby reducing the collateral taste effocts of CaCl. Further, any mumber of calcium salts
can be used in combination with one or more magnasium salts. One skilled in the art will
understand that the specific formulation of salts required can be adjusted depending on the
food product in question and the desired end-product characteristica.

It should be understood that changes in the characteristics of the fins! product, such as
changes in color, tagts, and consigtency can be adjusted by various means. For example,
color characteristics in potato chips can be adjusted by controfling the amount of sugars in the
starting product. Some fisvor charscteristics can be changad by the addition of various
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flavoring agents to the end product. The physical texture of the product can bo adjustad by,
for example, the addition of leavening agents or various crmulsifiers.

‘Whilo the invention has been particularly shown and described with reference to one
or more embodiments, it will be understood by those ekilled in the art that various approaches
to the reduction of acrylamide in thexmally processed foods may be made without departing
from tho spirit and scope of this invention. For example, while the process hag been disclosed
herein with regard to potato products, the process can also be used in processing of food
products made from com, barley, whest, rye, rice, oats, millet, and other starch-based grains.
In addition to fabricated potato chips, the invention can be used in making comn chips and
other types of enack chips, as well as in cereals, cookies, crackers, hard protzels, breads and
rolls, the breading for breaded meats, and other foods containing asparagine and a reducing
sugar. In each of these foods, the cation can be added during the mixing of the dough used to
make the product, so that the added cation is available during codking to provide a reduction
in the level of acrylamide. Further, the addition of a divalent or trivalent cation can be
combined with other strategies for the reduction of acrylamide to produce an acceptable
acrylamide lovel without adversely affecting the taste, color, odor, or other characteristios of
an individual food.

17
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CLAIMS:
What is claimed is;

L.

A method of lowering the lovel of acrylamids in a thermally processed food
mamfactured from a dough comprising a starch-based material, said method
comprising the steps of: '
) adding a cation, having a-valencoe of at lcast two, to a starch-based dough for a
thermally processed food; and
b) thermally processing said starch-based food;
whaerein gaid cation is added in an amount sufficient to reduce the final level of
acrylamide in gaid thermally processed food to an acceptable level

The methdd of Claim 1, wherein suid adding step ) adds an amount of said cation
sufficient to reduce said final lovel of acrylamide in said thermally procossed food by
at least 20 parcent.

The method of Claim 1, wherein said adding step a) adds an amount of said cation
sufficient to reduce said final level of acrylamide in said thermally processed food by
at least 35 percent.

The method of Claim 1, wherein said adding step &) adds an smount of said cation
sufficient to reduce said final lovel of acrylamido in said thermally processed food by
about 50 percent.

The method of Claim 1, wherein said adding step a) adds an emiount of said cation
sufficient to reduce said final level of acrylamide in said thermally processed food by
a range of 50 to 95 percent.

The mothod of Claim 1, wharein said adding step &) adds a quantity of said cation
sufficient to produce 8 molar ratio of cation to free asparagine of at least 1:5.

The method of Claim 1, wherein said adding step 8) adds a quantity of said cation
sufficient to produce a molar ratio of cation to froe agpamgine of at least 1:3.
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10.

1L

12.

13.

14,

The method of Claim 1, wherein said adding step a) adds a quantity of said cation
sufficient to produce a molar ratio of cation to free agpamgine of about 1:2.

The method of Claim 1, wherein said adding step 2) adds a quantity of said cation
sufficient to produce a molar ratio of cation to free asparagine of sbout 1:1.

The method of Claim 1, wherein said adding stop a) adds a calcium ion to suid starch-
based dough, said calcium ion being part of a salt sclected from the group of calcizm
chloride, calcium lactate, calcium citrate, calcium malate, calcium ghuconate, calcium
phosphats, calcium acetats, calcium sodium EDTA, calcium glycarophosphate,
caloium hydroxide, caleinm lactobionate, calcium oxids, calcium propionate, calcium
carbonete, and calcium stearoy] lactate.

The method of Claim 1, wherein suid adding step a) adds . magnesiom ion to said
starch-based dough, said magnesium jon being part of & salt selected from the group
of magnesium chloride, magnesium citrate, magnesium lactate, magnesium malate,
magnesium gluconate, magnesium phosphate, magnesium hrydroxide, magnesiam
carbonate, and magnesinm sulfate.

The method of Claim 1, wherein said adding step &) adds an alominom ion to said
starch-based dough, said ion being part of a salt selected from the group of alumimmn

The method of Claim 1, wherein said adding step =) adds an iron salt to said food
mixhire, said salt baing selected from the group of ferric chloride, ferrous gluconate,
ferrous suifite,

The method of Claim 1, wherein said adding step 2) adds a copper ion to said sterch-

based dough, said copper ion being part of a salt selected from the group of oupric

19
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15.

16.

17.

18.

19.

21.

The method of Claim 1, wherein said thermally processing step b) comprises frying
said starch-based dough.

The method of Claim 1, wherein said thermally processing step b) comprises baking
said starch-based dough.

The method of Claim 1, wherein the starch-based dough comprises a starch
component sclectod from the group consisting of potatocs, com, barley, wheat, rye,
rice, oats, and millet.

The method of Claim 1, wherein said thermally processed food is a fahricated potato
chip.

The method of Claim 1, wherein said thermally processed food is a fabricated com
chip.

The method of Claim 1, wherain said thermally processed food is a breakfast cereal.
The method of Claim 1, wherein said thermally processed food is a cracker.
T
The method of Claim 1, wharein said thermally processed food is a cookie.
The method of Claim 1, wherein said thermally processed food is a hard pretzel.

The method of Claim 1, wharein said thermally processed food is 8 bread product.

The method of Claim 1, wherein said thenmally processed food is a breading for a
meat product.

“The thermally processed food produced by the method of Clsim 1.
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27.

28.

29.

30.

3l

A method of preparing fabricated potato chips, said method compriging the steps of:
a) preparing a mixtore comprising potato flakes, water, and an ingredient
that produces a cation having a valence of at least two, said ingredient selected
ﬁmthampof:ﬂhwﬁlilﬁnsofcalcimnlu,mgnuiumnlh,
alominum salts, iron saltz, and copper salts;

b) shesting and cutting said mixture to form cut picces; and
c) thermally processing said cut pieces, wherein said ingredient reduces
the formation of acrylatmide in said fabricated potato chips.

The method of Claim 27, wherein said thermal processing of step c) comprises
baking.

The method of Claim 27, wherein srid thermal processing of step c) comprises frying.

The method of Claim 27, wherein the formation of acrylamids in said fabricated
potato chips is reduced by at least 50 percent over a product without said cation.

A fubricated potato chip produced by the method of Claim 27.
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IN THE INTERNATIONAL BUREAU OF WIPO
Int'l Application:  PCT/US2004/003448

Applicant: FRITO-LAY NORTH AMERICA, INC.

Filing Date: 06 February 2004 (06.02.2004)

Priority Date: 21 February 2003 (21.02.2003)

Title: ;ﬁlﬁ:d for Reducing Acrylamide Formation in Thermally Processed

In accordance with Aticle 19 of the Patent Cooperation Treaty, the Applicant offers
the following Amendment:
AMENDMENT
Please replace sheets 18-22 with the attached replacement shects R-18 through R-25.
COMMENX

Claims 1-31 are pending. By the enclosed replacement shects R-18 through R-25, to
be substituted for sheets 18-22 of the pending application, Claims 1-5, 10-16, 26, and 30 have
been substantively amended; Claims 17-25 have been cancelled. No substantive chenges
were made to Claims 6-9, 27-29, and 31. The remaining claims have been renumbered
accordingly as Claims 1-22. New claims 23-41 have been added. Therefore, claims 141 are
now pending in the present application. A redline versian of the claims reflecting all
smendments is shown below.

CFLAY.00179PCT - PCT ARTICLE 19 AMENDMENT



(GmmﬂyAmmded)Ameﬂmdoflowmngﬂwlevdofmylmdemmm

[ DrOCES: ato chip [in a thermally processed food]) manufactured

ﬁomudoughemnpnnngammh-bnudmltmﬂmmmdmethod

comprising the steps of:

a) adding a cation, having a valence of at least two, to gaid [a starch-based]
dough [for a thermally processed food]; and

b)  thermally processing said dough to produce a potato chip [starch-based food);
whcunmdenhomuddedmlnmuuluﬁclenttomducetheﬁmllevelof

added ot step 8) [thm.uy pmceued food to an nceqmble level]

(Currently Amended) The method of Claim 1, wherein said adding step a) adds an
amount of said cation sufficient to reduce said final level of acrylamide in said potato
chip [thermally processed food] by at least 20 percent.

(Currently Amended) The method of Claim 1, wherein said adding step a) adds an
amount of said cation sufficiont to reduce said final level of acrylamide in said potato
chip [thermally processed food] by at least 35 percent.

(Cuirently Amended) The method of Claim 1, wherein said adding step a) adds an
amount of said cation sufficient to reduce said final level of acrylamide in said potato
chip [thermally processed food] by about S0 percent.

(Cumrently Amended) The method of Claim 1, wherein said adding step 2) adds an
amount of said cation sufficient to reduce said final level of acrylamide in seid potato
ghip (thermally processed food) by a range of 50 to 95 percent.

CFLAY.0019PCT -2- PCT ARTICLE 19 AMENDMENT
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10.

11.

12.

13.

14,

IS.

[45

{Currently Amended) The method of Claim 1, wherein said adding step a) adds a
calcium ion to said {starch-based] dough, said calcium ion being part of a salt selected
from the group of calcium chloride, calcium lactate, calcium citrate, calcium malate,
calcium gluconate, calcium phosphate, calcium acetate, calcium sodium EDTA,
calcium glycerophosphate, calcium hydroxide, calcium lactobionate, calcium oxide,
calcium propionate, calcium carbonate, and calcium stearoyl lactate,

(Currently Amended) The method of Claim 1, wherein said adding step a) adds a
magnesium ion to said [starch-based] dough, said magnesium ion being part of a salt
selected from the group of magnesium chloride, magnesium citrate, magnesium
lactate, magnesium malate, magnesium giuconate, magnesium phosphate, magnesium
hydroxide, magnesium carbonate, and magnesium sulfate.

- (Currently Amended) The method of Clatm 1, wherein said adding step &) adds an

aluminum jon to said [starch-based] dough, said ion being part of a salt selected from
the group of aluminum chloride hexahydrate, aluminum chloride, aluminum
hydroxide, ammonium alum, potassium alum, sodium alum, and aluminum sulfate.

(Currently Amended) The method of Claim 1, wherein said adding step a) adds an
iron salt to said dough [food mixture], said salt being selected from the group of ferric
chloride, ferrous gluconate, ferric ammonium citrate, ferric pyrophosphate, ferrous

(Currently Amended) The method of Claim 1, wherein said adding step &) adds a
copper ion to said [starch-based] dough, said copper ion being part of a salt selected
from the group of cupric chloride, cupric gluconate, and cupric sulfate.

(Currently Amended) The method of Claim l,whﬂeinnidﬂum:llypmmiggmp
b) comprises frying said [starch-based] dough.

CFLAY.00179PCT -3- PCT ARTICLE 19 AMENDMENT
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16.  (Currently Amended) The method of Claim 1, wherein said thermally processing step
b) comprises baking said [starch-based)] dough.

17[26}. (Currently Amended) The potato chip [thermally processed food] produced by the
method of Claim 1.

18]27]. (Currently Amended) A method of preparing fabricated potato chips, said method
comprising the steps of:

8) preparing a mixture comprising potato flakes, water, and an ingredient
that produces a cation having a valence of at least two, said ingredient selected
from the group of salts consisting of calcium salts, magnesium salts,
aluminum salts, iron salts, and copper salts;
b) sheeting and cutting said mixture to form cut picces; and
c) thermally processing said cut pieces, wherein said ingredient reduces
the formation of acrylamidoe in said fabricated potato chipe.

19[28]. (Currently Amended) The method of Claim 18[27], wherein said thermal processing
of step c) comprises baking.

20[29]. (CmmﬂyAmmdcdj'l‘hemﬂhodofCluim]_&[Zﬂ, wherein said thermal processing
of step c) comprises frying.

21[30). (Cumrently Amended) The method of Claim 18[27], wherein the formation of
acrylamide in said fabricated potato chips is reduced by at least 50 percent over
fabricated potato chips prepared [lmduﬁ] without said cation.

22[31]. (Currently Amended) A fabricated potato chip produced by the method of Claim
18027}

CFLAY . 00179PCT -4- PCT ARTICLE 19 AMENDMENT



Cancelied Clalpn

17.

18.

19.

20.

21.

23.

(Cancelled) The method of Claim 1, wherein the starch-based dough comprises a
starch component selected from the group consisting of potatoes, corn, barley, wheat,
1YS, rice, oats, and millet.

(Cancelled) The method of Claim 1, wherein said thermally processed food is a
fabricated potato chip.

(Cancelled) The method of Claim 1, wherein said thermally processed food is a
fabricated corn chip.

(Cancelled) The method of Claim 1, wherein said thermally processed food is a
breakfast cereal.

(Cancelled) The method of Claim 1, wherein said thermally processed food is a
cracker.

(Cancelled) The method of Claim 1, wherein said thermally processed food is &
cookie.

(Cancelled) The method of Claim 1, wherein said thermally processed food is a hard
pretzel. :

(Cancelled) The method of Claim 1, wherein aaid thermally processed food is a bread
product.

(Camelled)'l‘hemﬁhodof(;llim 1, wherein said thermally processed food is &
breading for a moat product.

CFLAY.00179PCT -5- PCT ARTICLE 19 AMENDMENT

"'\'?'



(18

Added Claims

23,

25.

27.

{(New) A method of lowering the level of acrylamide produced by the thermal
processing of a chip manufactured from a dough comprising a corn-based material
baving free asparagine, said method comprising the steps of:

a) adding a cation, having a valence of at least two, to said dough; and

b)  thermally processing said dough to produce a chip;
wherein said cation is added in an amount sufficient to reduce the final

level of acrylamide in said chip to a level that is lower than if the cation had
not been added at step a).

{New) The method of Claim 23, wherein said adding step a) adds an amount of said
cation sufficient to reduce said final level of acrylamide in said chip by at least 20
percent.

(New) The method of Claim 23, wherein said adding step a) adds an amount of ssid
cation sufficient to reduce said final level of acrylamide in said chip by at least 35
percent.

(New) The method of Claim 23, wherein said adding step a) adds an amount of said
cation sufficient to reduce said final level of ecrylamide in said chip by about 50
percent. .

(New) The method of Claim 23, wherein said adding step a) adds an amount of said
cation sufficient to reduce said final level of acrylamide in said chip by a range of 50
to 95 percent.

(New) The method of Claim 23, wherein seid adding step a) adds & quantity of said
cation sufficient to produce a molar ratio of cation to free asparagine of at least 1:5.

CFLAY.001799CT - PCT ARTICLE 19 AMENDMENT



29.

30.

31.

32.

33.

34,

35.

CFLAY.00179PCT - PCT ARTICLE 19 AMENDMENT

(New) The method of Claim 23, wherein said adding step a) adds a quantity of said
cation sufficient to produce a molar ratio of cation to free asparagine of at least 1:3.

(New) The method of Claim 23, wherein said adding step a) adds a quantity of said
cation sufficient to produce a molar ratio of cation to free asparagine of about 1:2.

(New) The method of Claim 23, wherein said adding step a) adds a quantity of said
cation sufficient to produce a molar ratio of cation to free asparagine of about 1:1.

(New) The method of Claim 23, wherein said adding step a) adds a calcium ion to
said dough, said calcium ion being part of a salt selected from the group of calcium
chloride, calcium lactate, calcium citrate, calcium malate, calcium gluconate, calcium
phosphate, calcium acetate, calcium sodium EDTA, calcium glycerophosphate,
calcium hydroxide, calcium lactobionate, calcium oxide, calcium propionate, calcium
carbonate, and calcium stearoyl lactate.

(New) The method of Claim 23, wherein said adding step a) adds a magnesium ion to
said dough, said magnesium ion being part of a salt selected fram the group of
megnesium chioride, magnesium citrate, magnesium lactate, magnesium malste,
carbonate, and magnesium sulfate.

(New) The method of Claim 23, wherein said adding step 1) adds en aluminum ion to
said dough, said ion being part of a salt stlocted from the group of aluminum chloride
hexahydrate, aluminum chioride, aluminum hydroxide, ammonium alum, potassium
alum, sodium alum, and aluminum sulfate,

(New) The method of Claim 23, wherein said adding step a) adds an iron salt to said
dough, said salt being selected from the group of ferric chloride, ferrous gluconate,
ferric ammonium citrate, forric pyrophosphate, fecrous fumarate, ferrous lactate, and
ferrous sulfite. :

(4



36. (New) The method of Claim 23, wherein said adding step &) adds a copper ion to said
douglusaidooppuionbdngputofudtsdecﬁﬁumthamofmpﬁccﬂoﬁde,
cupric gluconate, and cupric sulfate.

37.  (New) The method of Claim 23, wherein said thermally processing step b) comprises
frying said dough.

38. (New) The method of Claim 23, wherein said thermally processing step b) comprises
baking said dough.

39.  (New) The chip produced by the method of Claim 23.
40. (New) The method of Claim 23 wherein the chip is a corn chip.
41. (New) The method of Claim 23 wherein the chip is a tortilla chip.

The Applicant considers pending Claims 1-41 to be in proper condition for
internatiopal preliminary examination. Consideration of the referenced application as
amended is hereby requested.

No fees are belicved to be necessary. If, however, any fees are required, the
Commissioner is hereby authorized to charge these fees to Carstens, Yee & Cahoon LLP,
Deposit Account No. 50-0392. No extension of time is believed to be necessary. If, however,
an extension of time is required, the extension is requested, and the Commissioner is hereby
wﬂmizultodmgemyfeuﬁ:rﬂﬁnatuﬁonb&stms,Yee&Clhomm,_Dq)oﬁt
Acoount No. 50-0392.

CFLAY.00179PCT -3- PCT ARTICLE 19 AMENDMENT
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The Examiner is cordially invited to call the undersigned at the below-listed telephone
numbser if, in the opinion of the Examiner, such a telephone conference would expedite or aid
the prosecution and examination of this application.

Respectfully submitted,

CARSTENS, YEE & CAHOON, L.L.P.
P.O. Box 802334

Dallas, Texas 75380

(972) 367-2001

(972) 367-2002 Fax

-

Colm P.
Registration No. 38,836

Certifieate of Mailing

I hereby certify that the above document is being deposited with the United States
Postal Service via first class mail, in an eavelope addressed to: International Bureau of
WIPQ, 34, chemin des Colombettes, 1211 Geneva 20, Switzerland on August 18, 2004.

Rhonda K. McGee

I hereby certify that the above document is being tranamitied to the In
Buresu of WIPO via facsimile number 011-41-22-740-1435 on Augpost 18, 2004,

2ronga
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CLAIMS:
What is claimed is:

1. A method of lowering the level of acrylamide produced by the thermal processing of a
potato chip manufactured from a dough comprising a starch-based materia] having
free asparagine, said method comprising the steps of:

8) adding a cation, having a valence of at least two, to said dough; and

b)  thermally processing said dough to produce a potato chip;

wherein said cation is added in an amount sufficient to reduce the final level of
acrylamide in said potato chip to a level that is lower than if the cation had not been
added at step a).

2. ‘The method of Claim 1, wherein said adding step a) adds an amount of said cation
sufficient to reduce said final level of acrylamide in said potato chip by at least 20
percent.

i The method of Claim 1, wherein said adding step a) adds an amount of said cation
sufficient to reduce said final level of acrylamide in said potsato chip by at least 35
percent.

4. Themethod of Claim 1, wherein said adding step &) adds an smount of said cation
sufficient to reduce said final level of acrylamide in said potato chip by about 50
percent, '

s. The method of Claim 1, wherein said adding step a) adds an amount of said cation
sufficient to reduce said final level of acrylamide in said potato chip by a range of 50
to 95 percent. '

CFLAY.00179PCT RIS PCT APPLICATION



10.

11.

12

13,

The method of Claim 1, wherein said adding step a) adds a quantity of said cation
sufficient to produce a molar ratio of cation to free asparagine of st least 1:5.

The method of Claim 1, wherein said adding step a) adds a quantity of said cation
sufficient to produce a molar matio of cation to free asparagine of at least 1:3.

The method of Claim 1, wherein said adding step a) adds a quantity of said cation
sufficient to produce a molar ratio of cation to free asparagine of about 1:2.

The method of Claim 1, wherein said adding step 1) adds a quantity of said cation
sufficient to produce a molar ratio of cation to free asparagine of about 1:1.

The method of Claim 1, wherein said adding step a) adds a calcium ion to said dough,
said calcium ion being part of a salt selected from the group of calcium chloride,
calcium lactate, calcium citrate, calcium malate, calciom gluconate, calcium
phosphate, calcium scetate, calcium sodium EDTA, calcium glycerophosphate,
calcium hydroxide, calcium lactobionate, calcium oxide, calcium propionate, calcium
carbonate, and calcium stearoyl lactate.

The method of Claim 1, wherein said adding step a) adds a magnesium ion to said
dough, said magnesium ion being part of a salt sclected from the group of magnesium
chloride, magnesium citrate, magnesium lactate, magnesium malato, magnesium
gluconate, magnosium phosphats, magnesium hydroxide, magaesium carbonate, and
magnesium sulfate,

The method of Claim 1, wherein said adding step &) adds an alumirum ion to said
dough, said ion being part of a salt selected from the group of aluminum chloride
hexshydrate, sluminum chloride, aluminum hydroxide, ammonium alum, potassium
alum, sodium alum, and aluminum sulfate,

The method of Claim 1, wherein said adding step &) adds an iron salt to seid dough,
said salt being selected from the group of ferric chloride, ferrous gluconate, ferric
smmonium citrate, ferric pyrophosphate, ferrous fumarate, ferrous lactate, and ferrous
sulfiste. .

CFLAY.00179PCT R-19 " PCT APPLICATION
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14.

15.

16.

17.

The method of Claim 1, wherein said adding step a) edds a copper ion to said dough,
said copper ion being part of a salt selected from the group of cupric chloride, cupric
gluconate, and cupric sulfate.

The method of Claim 1, wherein said thermally processing step b) comprises frying
said dough.

The method of Claim 1, wherein said thermally processing step b) comprises baking
said dough.

The potato chip produced by the method of Claim 1.

CFLAY.00179PCT R-20 PCT AFPPLICATION
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18. A method of preparing fabricated potato chips, ssid method comprising the steps of:
2) preparing a mixture comprising potato flakes, water, and an ingredient
that produces a cation having a valence of at least two, said ingredient selected
from the group of salts consisting of caicium salts, magnesium salts,
aluminum salts, iron salts, and copper salts;

b) sheeting and cutting said mixture to form cut pieces; and
) thermally processing said cut pieces, wherein said ingredient reduces
the formation of acrylamide in said fabricated potato chips.

19. The method of Claim 18, wherein said thermal processing of step ¢) comprises
beking.

20. The method of Claim 18, wherein said thermal processing of step ¢) comprises frying.

21. Themeﬂmdof_Chim 18, wherein the formation of acrylamide in said fabricated
potato chips is reduced by at least 50 percent over fabricated potato chips prepared

without said cation.

22. A fabricated potato chip produced by the method of Claim 18.

CFLAY.00179PCT R-21 PCT APPLICATION



23.

25.

27.

28.

29.

30.

31

A method of lowering the level of acrylamide produced by the thermal processing of a
chip manufactured from a dough comprising a corn-based material having free
asparagine, said method comprising the steps of:

a) adding a cation, having a valence of at least two, to said dough; and

b)  thermally processing said dough to produce a chip;

wherein said cation is added in an amount sufficient to reduce the final level of
acrylamide in said chip to a level that is lower than if the cation had not been added at
step a).

The method of Claim 23, wherein said adding step &) adds an amount of said cation
sufficient to reduce said final level of acrylamide in said chip by at least 20 percent.

The method of Claim 23, wherein said adding step a) adds an amount of seid cation
sufficient to reduce said final level of acrylamide in said chip by at least 35 percent.

The method of Claim 23, wherein said adding step a) adds an amount of said cation
sufficient to reduce said final level of acrylamide in said chip by about 50 percent.

The method of Claim 23, wherein said adding step a) adds an amount of said cation
sufficient to reduce said final level of acrylamide in said chip by a range of 50 to 95
percent.

The method of Claim 23, wherein said adding step a) adds a quantity of said cation
sufficient to produce a molar ratio of cation to free asparagine of at least 1:5.

The method of Claim 23, wherein said adding step a) adds a quantity of said cation
sufficient to produce a molar ratio of cation to free asparagine of at least 1:3.

The method of Claim 23, wherein said adding step a) adds a quantity of said cation
sufficient to produce a molar ratio of cation to free asparagine of about 1:2.

The method of Claim 23, wherein asid adding step 2) sdds & quantity of said cation
sufficient to produce a molar ratio of cation to froe aspamagine of about 1:1.

CFLAY.00179PCT R-22 PCT APPLICATION



32.

33.

34.

35.

36.

37.

38.

39.

CFLAY.00179PCT R-23 PCT APPLICATION

The method of Claim 23, wherein said adding step a) adds a calcium ion to said
dough, said calcium ion being part of a salt selected from the group of calcium
chloride, calcium lsctate, calcium citrate, calcium malate, calcium gluconate, calcium
phosphate, calcium acetate, calcium sodium EDTA, calcium plycerophosphate,
calcium hydroxide, calcium lactobionate, calcium oxide, calcium propionate, calcium
carbonate, and calcium stearoyl lactate.

The method of Claim 23, wherein said adding step a) adds a8 magnesium ion to said
dough, said magnesium ion being part of a salt selected from the group of magnesium
chloride, magnesium citrate, magnesium lactate, magnesium malste, magnesium
gluconate, magnesium phosphate, magnesium hydroxide, magnesium carbonate, and
magnesium sulfate.

The method of Claim 23, wherein said adding step ) adds an aluminum jon to said
dough, said ion being part of a salt selected from the group of aluminum chioride
hexshydrate, aluminum chloride, aluminum hydroxide, ammonium alum, potassium
alum, sodium alum, and aluminum sulfate.

The method of Claim 23, wherein said adding step a) adds en iron salt to said dough,
said salt being selected from the group of fesric chloride, ferrous gluconate, farric
ammonium citrate, ferric pyrophosphate, ferrous fumarate, ferrous Iactate, and ferrous
sulfiate.

The method of Claim 23, wherein ssid adding step a) adds a copper ion to said dough,
said copper ion being part of a salt selected from the group of cupric chloride, cupric
gluconate, and cupric sulfate.

The method of Claim 23, wherein said thermally processing step b) comprises frying
said dough.

Themeﬂmdofdnimﬂ.whuu’nnidthumdlypmeeﬁngmb)wmpﬁm:hﬁns
said dough.



40. The method of Claim 23 wherein the chip is a corn chip.

41. The method of Claim 23 wherein the chip is a tortilla chip.

CFLAY.00179PCT R-24

PCT APPLICATION



209

METHOD FOR REDUCING ACRYLAMIDE FORMATION
IN THERMALLY PROCESSED FOODS

ABSTRACT OF THE DISCLOSURE
In fabricated, thermally processed foods, the addition of one of a select group of
divalent or trivalent cations to the recipe for the food inhibits the formation of acrylamide
during the thermal processing. The cation can come from the group including calcium,

magnesium, copper, aluminum, copper, and iron salts.

CFLAY.00179PCT R-25 PCT APPLICATION
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IN THE INTERNATIONAL BUREAU OF WIPO

Int'] Application:  PCT/US2004/003448

Applicant: FRITO-LAY NORTH AMERICA, INC. FKA RECOT,
Inc.

Filing Date: 06 February 2004 (06.02.2004)

Priority Date: 21 February 2003 (21.02.2003)

Title: Method for Redueing Acrylamide Formation In
Thermally Processed Foods

Attomey Docket No.: CFLAY.00179PCT

This is in timely reply to the Written Opinion issued in this matter on 24
Augast 2004, and 1o place the sbove-identified spplication cleims inboter ¢
condition foi International Preliminary Examination. The Applicant offiars the
following reply:

AMENDMENT
Please replace sheets 18-22 with the atitached replacemont shoots R-18 -

through R-25.

Claims 1-31 are pending. By the enclosed replacement sheets R-18
through R-25, to be substituted for sheets 18-22 of the pending application,
Claims 1-5, 10-16, 26, end 30 have beea substsatively amended; Claims 17-25
have been cancelled. No substantive changes ware mads to Claims 6-9, 27-29,

CFLAY.00179PCT T REFLY TO THE WRITTEN OFR0ON
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and 31. The remaining claims have been renumbered accordingly as Claimg 1-
22. Now claims 23-41 have been added. Therefore, claims 1-41 are now pending
in the present application. A redline version of the claims reflecting all
amendments is shown below.

CFLAY 0019PCT 2- REPLY TO THE WRITTEN OPINION



Amended Clatms:;

1. (CunmﬂyAmended)Amdhodoflomngthelwolofuyhnmh
pmeuadfood]mmuﬁwndﬁmndougheommlmglmh-bued
material having free aspamgine, said method comprising the steps of:

a) adding a cation, having a valence of at least two, to gid [a starch-
bund]daugh[ﬁnﬂ\mnllypoemdfood],
b)  thermally processing snid donigh to produce a potaic
based food];

wherein said cation is added in an amount snfficient to reduce the
final level of acrylamido in seid potato chip to & lovel thet is lower than if
the cati dded st step g) [thermally processed food to an

scocptable level].

2, (Cumrently Amendad) The method of Claim 1, wharein said adding step a)
adds an amount of sid cation sufficicnt to reduce said final lovel of
earylamide in said potato chip {thenmaily processed food] by at least 20
pexvent.

3.  (Curently Amended) The method of Claim 1, wherein said adding step a)
adds an amount of said cation sufficient to reduce said final level of
acrylamide in said potato chip [thermally procossed food] by at least 35
poroont.

4. (Currently Amended) The mothod of Claim 1, wherein said adding step &)
adds an amount of said cation sufficient to reduce said final level of
acrylamide in said potato chip [thormally processed food] by about 50
peroent.

CFLAY20179PCT "3 REPLY 70 THE WRITTEN OPINION



10.

11.

12.

13.

(Curmrently Amended) The method of Claim 1, wherein ssid adding step a)
sdds an amount of said cation sufficient to reduce sxid final level of
acrylamide in said potato chip [thermally processed food] by a range of
50 to 95 percent.

(Currently Amended) The method of Claim 1, wharcin said adding step a)
adds a caloium ion to said [starch-based] dough, said caleium ion boing
part of a salt selected from the group of calcium chloride, cakeiom iactate,
caloium citrate, calciom malate, calcium gluoonsts, calcium phosphate,
calcium soctate, caloium sodinm EDTA, caloium glycerophosphats,
propionate, calcium carbonate, and caloium stesroyl lactats.

(Cumrently Amended) The method of Claim 1, wherein said adding step a)
adds a magnasium ion to said [starch-based] dough, said magnesium ion
being part of & salt salected from the group of magneaium chioride,
carbonate, and magnesium sulfits,

(Cumeatly Amended) The method of Claim 1, wharein said adding step &)
adds an aluminum ion to said [starch-based] dough, said ion belng part of
a salt solected from the group of aluminum chloride hexahydrate,

alom, sodizm alum, and alomingm sulfate.

(Cuzrently Amended) The method of Claim 1, wherein sxid adding stop 8)
adds en iron ealt % ssid dough [food mixture), suid st being salootod
from the group of forrio chloride, fierous gluoouats, forric smmoniam
citrats, firtic pyrophosphate, ferrous fumarate, ferrous lactats, and farrous
sulfite. :

CFLAY.0019PCT * -4 REFLY 70 THE WRITTEN OPINION



14.

16.

(Currently Amended) The method of Claim 1, wherein said adding step a)
adds a copper ion to said [starch-based] dough, said copper ion being part
of a salit selected from the group of cupric chlorids, cupric gluconate, and
cupric sulfate,

(Curreatty Amended) The method of Claim 1, wherein said thermally
processing step b) comprises frying said [starch-based] dough.

(Currently Amended) The method of Claim 1, wherein said thermally
processing step b) comprises baking said [starch-based] dough.

17126]. (Currently Amendod) The otgin chip [thermaily processed food]

produced by the method of Claim 1.

18[27]. (Currently Amended) A method of proparing fabricated potato chips,

seid method comprising the stops of:

8)  prepering s mixtare comprising potato flakes, water, and
an ingredient that produces s cation having a valance of at loast
two, said ingrodient selected from the group of salts consisting of
calcium salts, magnesium salts, elumimum salts, iron saits, and
copper salts;

b)  shoeting and cutting said mixture to form cut pieces; and
c) thermally procossing said cut pieces, wherein said
ingredient reduces the formation of acrylamide in said fabricated
potato chips.

19(28]. (Currently Amonded) The method of Claim 18[27], wharein said thermal

processing of stop ¢) comprises baking.
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20[29]. (Currently Amendod) The method of Claim 18[27], wherein said thermal
processing of step c) comprises frying.

21[30]. (Curreatly Amended) The method of Claim 18[27], wherein the
formation of acrylamide in said fabricated potato chips is reduced by at
least 50 parcent over fabricated potato chips prepared {a product] without
said cation.

22(31). (Currently Amended) A fabricated potat chip produced by the mathod
of Claim 1827].

Cancelled Clahme

17. (Cancellod) The method of Claim 1, wherein the starch-basod dough
comprises a starch component selected from the group consisting of
potatoes, com, barley, wheat, rye, rice, oats, and millet.

18.  (Cancelled) Tho method of Claim 1, wherein ssid thermally proccesed
food ia a fabricated potsto akip. :

19. (Cancclled) The mothod of Claim 1, wharein said thermally proocssed
food is a fabriosted com chip.

20. (Cancellad) The method of Claim 1, wherein ssid thormally processod
food is & brenkfast cereal.

21.  (Canoelled) The method of Claim 1, wherein said thermally processed
food is a cracker.
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2. (Cancolled) The method of Claim 1, wherein said thermally processed
food is a cookio.

23. (Cancelled) The method of Claim 1, wherein said thermally processed
food is a hard pretzel.

24. (Cancelled) The method of Claim 1, wherein said thermally processed
food is a bread product.

25. (Cancelled) Tho mothod of Claim 1, wherein said thermally processed
food is a breading for a meat product.

Added Clalms

23. (New) A method of lowering the level of acrylamide produced by the
thermal processing of a chip manufactured from a dough compriging a
stops of: :

8) adding a cation, having a valenooe of at least two, to said
dough; end

b) thermally processing said dough to produce a chip;
whercin said cation is added in an smount sufficient to

reduce the final level of acrylamide in'said chip to a lovel that is -

lower than if the cation had not been added at step 8).
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1.

(Nw)m!nuhodofdlhnza.whﬂdn-idaddingml)lddlm
amount of said cation sufficient to reduce said final level of acrylamide in
said chip by at least 20 percent.

(New) The method of Claim 23, whervin said adding step a) adds an _
amount of said cation sufficient to reduce said final level of acrylamide in
anid chip by at least 35 parcont.

(Nm):lbmﬂhndof&hnﬂ,whﬂdn-idddhgma)addlm
amount of sxid cation sufficient to reduce said final level of acrylamide in
snid chip by about 50 pervent.

{(New) The method of Cleim 23, wherein said adding step ) adds an
amount of said cation sufficient to reduce said final lovel of acrylamide in
said chip by a range of 50 10 95 peroent.

(New) The method of Claim 23, wherein said adding step a) adds a
quantity of said cation sufficient to produce & molsr ratio of cation to free
aspamgine of at least 1:5.

(Ncw)liomuhodddlimn.mlﬁduddh;mpn)ddu
quantity of said cation sufficient to produce a molar ratio of cation to froe
aspampine of at Joast 1:3.

(New) The method of Claim 23, wherein said adding step a) adds a
quantity of sid oation sufficient to produoce a moler ratio of cation to free
sspamgine of sbout 1:2.

(New) The method of Claim 23, wherein said adding step s) adds &
quantity of eaid cation sufficient to produce a molar ratio of cation to froe
asparagine of sbout 1:1.
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3,

3s.

36.

{New) The method of Claim 23, wherein said adding step a) adds a
calcium ion to said dough, said calcium ion being part of a salt selected
from the group of calcium chloride, calcium lactats, calcium citrate,
calcium malate, calcium gluconate, calcium phosphats, calcium acetate,
calcium sodium EDTA, calcium glycerophosphats, caleium hydroxide,
carbonate, and caloium stesroyl lactate.

(Now) The method of Claim 23, wherein seid adding step 2) adds a
magnosivm ion to said dough, said magnesinm ion being part of a salt
selected from the group of magnesium chlorids, magnesium citrate,
magnesium phosphate, magnesium hydroxide, magregium carbonate, and
magnosium sulfite.

(New) The method of Claim 23, wherein ssid adding step 2) adds an
aluminum jon to mid dough, said jon being part of « salt selectad from tho
group of aluminom chloride hexahydmate, aluminmm chloride, slminum
hydroxide, smmonium akzm, potasgim alum, sodium alum, and
alnminum solfate.

(New) The mathod of Claim 23, wherein said adding step s) adds an iron
salt to said dough, seid salt being selected from the group of ferrio
pyrophosphate, farrous fumarmte, farrous Iastate, and farrous sulfate.

(Noew) The method of Claim 23, wherein said adding step a) adds a
copper ion to said dough, said copper ian being part of s salt selected
from the group of cupric chloride, cuprio ginconsts, and cupric milfite.
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37.

38.

39.

41.

(New) The method of Claim 23, wherein said thermally processing step b)

(New) The method of Claim 23, wherein said thermally processing step b)

(New) The chip produced by the method of Claim 23.
(New) Tho method of Claim 23 wherein the chip is  com chip.

(New) The method of Claim 23 wherein the chip is & tortilla chip.
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Claims 1-31 are objected to under PCT Rule 66.2(a)(v) as lacking
clarity under PCT Article 6 because said claims are indefinite for the
following reason(s):

Within the claims, the terms “lowering™, and “reduce™ aro relative
torms which render the claims imdefinite. The specification does
not provide a standard for ascertaining the requisite dogree. It is
unclear over what original amount the acrylamide concentrations
are reduced or lowered. For example, olaim 1 recites “a method of
mmmammmww
yet the thermally proceased food is not the siarting material
processed with in the olaimed method, in order for the (original)
acrylamide amount to be “lowered”. The prooess may provide a
reduced amount of acrylamide in a food product as compared to
for the stop(s) of adding the cation; however, it does not appear
that a food product actoally undergoes a reduction in the amount
of sorylemide it containe.

Anplicant's Responge;

Apglicants believe that this rejoction has been adequatoly addressed by
emendments made to Claim 1. Specifically, in the preambls, Applicants have
made clear that the method is directed to lowering the level of sorylamide \

' woroduced by the thermal proocssing of a potato chip” and have insected the
phrase "having froo aspamagine” in order to provide an antecodent besis for the
180 of the term in Claims 6-9. Independent claim 18 clearly indicates the
ingredient reduces the formation of acrylamide and is not belioved indefinite.
Claim 30 has also boen smanded to clarify which product is experiencing a
reduction in the production of acrylamide.

By way of these amendments, Applicants bolieve that all of Examiner's
rejoctions have boea adoquately addressed and should be withdrawn.
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Claims 1-10, 16, 21-24 and 26 lack noveity under PCT Article 33(2) as
being anticipated by Zimmerman et al. (US PAT 5,514,387).
] :

Zimmerman et al. disclose a “calcium-enriched baked good and
method of making”™, which comprises adding a calcium compound
to the flour or dough ingredients. At column 6, it is stated that
“the caloium component may be one or more edible acidic, neutral
or baxic inorganic or acid salts™, such as calcium citrate or calcium
ulm(eol.s.lmuﬂ-ﬁ). “The fiour companent may be any
comminuted cereal griin or edible’ seed or vegotable meal™,
ndﬂmgﬂnulﬂmﬁmmmm.ndm(mp
ool 12). Reduoing sugars such ss fructose may be added v the
flour component mixture as well. The dough compositions are
then baked at tomperatures above 250°F, or 121°C (col. 20). The
process may bo used to form “cookies, brownies, sacks, snack

mmmmmmuuwcmm

Aas stated in the first parsgraph of column §, “caloim carbonate is
of baked goods in sccordance with the prosent invention.”

Specific amount of calcium carbonats are provided therein. Thus,
tho instantly-claimed invention is anticipated by the reference. As
the cxamined claims do not reciis specific mnges or amounts of
o added cations, and encompass broad ranges of the cations, so
long as they provide a “roduced” amount of sorylemide in the
thermally proocossed food, tho mnges recited in the reforence
would be expected to meet the instent claim Eimitetions. Noto that
the amounts recited in the referance meet or exceod the amounts
exemplified by spplicant’s cxamples in the specification, being the
best available amounts 0 compare. Roganding olaims 6-9, it is
noted that froe asparagines oconrs in many vegetables, including
high amounts in cereal grain products and potsto, and tms this
intornction botwoon the free aspamgines and cstion would
axtorally take place upon the addition of the magnesium carbonate
or calcium carbonate to the flour dough product, as performed in
the reforence.

Indopendent Claim 1 bes beco emended and new independent Claim 23
added, tms narrowing the scope of tho ciaims presented hexein to methods for
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reducing acrylamide in potato chips and com-based chips, respectively. For at
least this reason, the rejection of all of the claims under Zimmerman should be
withdrawn, as the reference does not discloso the addition of divalent or trivalent
cations to the process for making either potato chips or corn-based chips.

Claims 1-19, 21-23 and 26-31 lack novelty under PCT Article 33(2) as
being anticipated by Prosise et al. (US PAT 6,716462).
Examinor forther asserts,

Prosise et al. disclose snack foods which “provide & balanced mix
of en amino acid source, fit, and carbohydraive” (sbstract).
Columns 3 and S recits various snacks which may be produced by
the invention, inclnding baked and fried snack foods such as
potato crisps, corn chips, crackers, cookies and pretzols. Bach of
these roquires the processing of a starch-based dough. Colunm 23
disoloses the fortification of the anack food dough with various
minerals and their salts. “Embodiments of the present invention
may be ﬁ:uﬁcd with mmh such as calsium, phosphorus,

chloride™ Specific amount of calchum, magnesinm, iron, copper,
phosphorus, and zinc are provided therein. Furthermaore, the salts
of thoso minerals may be utilized. “The source of the mincenl salt,
both thoso with established US. RDA levels or with sfe and
sdoquate intake lovels, ns well as thoso with no as yet established
Immen requirement, used in the praotioe of this invention, can be
any of the well known salts inclnding carbonats, oxide, hydroxide,
chioride, sulfate, phosphate, pyrophosphate, giuconate, lactate,
acotate, fomarste, citrate, malate, smino aclds end the like for the
cationic minerals and sodium, potassinm, caloiun, magnosiom and
the like ingredients. Elemsatal iron (clostrolytic or reduced iron)
is another preferred source of iren® Example 21 provides a
fabricetod potato crisp made acconding to the methods outlined in
the roforence. Example ono providos an exemplified amount of
sodium alumimm phosphate, at 0.76%.

Anplicant’s Responge:

Examiner cites passing references from several disparate and imoonnected
sources when using Prosise as a reference. For example, Examiner looks to
columns 3 and 5§ for laundry lists of what the Prosise disclosure considers to bo
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"teaditional snacks” or "snacks.” The listed items, which Prosise nowhere
suggests are all applicable to the methods disclosod, include potato chips and
corn chips as well as about forty other examples ranging from "pies” to “popcom™
to "pork rinds" to "muts” to "candy.” Exsminer then looks to column 23 for
disclosure of a Immdry list of numerous minerals and their salts, any one of which
may or may not be used by the Prosise mothod. Examiner ignores the proviso
that embodiments of the Prosise method “*may opticnally be fostifiod with
vitamins and minorals” and instead loaps to the conclnsions that all forty
disclosed "snacks,"” including pork rinds, nuts, candy, mest soacks, dips, drisd
fruits, and potato chips, are necessarily thus fortified by the Prosise method.
(Column 21, lincs 34-35). In fact, of the twenty-five examples of the Prosise
method specifically disclosed, only one, Example 21, relates to & method for
nﬂmﬁwmw lanmnhzl Mﬁm

D b e method lnponuofﬁot.hwbednumtmhh
mdhﬁMdeMaﬂmmhMﬁm
potato chips or fabriosted corn-based chips, just &s it doos not teach the addition
ofmhbpopm«pukm'mmmmﬁmm
divalent or trivalent cations to a potsto based dough by not disclosing such in the
only casmple (Example 21) of the Prosise method applied 1o potato chips.

It is well ostablished that a “refirence must oleasdy and unequivocally
discloss tho claimed compound or direct thoss skilled in the art to the compound
without any noed for picking, choosing, and combining verious disclosurcs not
directly related to each othor by the teachings of tha cited refiarence” in order to
support an anticipation rejection under §102. In re Arkiey, 455 F.2d 586, 587
(CCPA 1972). "To anticipato, overy singlo elemont and Emitation of the claimed
invention must bo found in e single prior art reference, amenged as in the olaim.”
Brown v. 3M, 265 F.3d 1349, 1351 (Fed. Cir. 2001). "It is not sufficient that each
cloment bo found somewhere in the refirence. Tho cloments must be ‘arranged as
in the claims.™ MWWMMM:&M
Co., 730 F.24 1452, 1458 (Fed. Cir. 1984). "Not only mmust afl claimed eloments
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be present in the prior device, but the clements must be found in substantially the
same situation where they do substantially the samoe work." Gillette Co, v.
Warner-Lambert Co., 690 F.Supp. 115, 117 (D.Mass. 1988).

The use of Prasise as an anticipation rejection does not comport with the
overwhelming case law requiring that the specific elements disclosed therein
must be arranged as in the claims. *Such picking and choosing ... has no place in
the making of & 102, anticipation rejection.” Brown, at 1351. Consequently,
Applicsnts believe no claims are anticipated by the Prosive reference.

Claims 1-11, 16-17 and 26 lack novelty under PCT Article 33(2) as
being anticipated by Dapper (GB 335;214).

Examiner farther assorts,

Dapper discloses the addition of magnesium carbonate or caloium

carbonate to flour or dough components, for use in producing

baked goods. The exemplified quantity disclosed incorpormtes 50

grams of magnesium carbonate per 100 kg of flour. Thus,

spplicant’s claims arc anticipated by the reference.

Applicaat’s Response:

Independent Claim 1 has been amended and new independent Claim 23
addod, tms narrowing the scope of the olaims presented herein o methods for
reducing scrylamide in potato chips and com-based chips, respeotively. Thos,
tho Dapper reforence does not disclose the addition of divalent or trivalent
cations to the process for making cither potato chips or com-based chips.
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Claims 1-10, 15-17 20, 23 and 26 Inck novelty under PCT Article

33(2) as being anticipated by Leusner et al. (US 6,210,720).

Examiner further aseerts,

Leusner ot al disclose caloium fortified ready-to-oat coreal
products. These products are made by producing a dough from
various corcal grains such as wheat, rice, oats or barley (col. 7).
The products may be baked, extruded, puffed or fried (bottom col.
8 through mid-col. 10). The prefirred calcium source is calcium
catbonate, but may aleo includo calcium phosphate (col. 5).
Specific amounts of these mineral salts are provided st columns 4-
5. The cercal dough may also be formed as “half-products”™,
which are subsequently formed into other foodstuffs. “Also, the
present invention can be used to provide pretzel snack products
fostified with calciom™top col 9). Furthermore, the “finished
products ere remariably free of the undesimble discoloration
horotofixe associated with fimished light colored dried cereal
products high in calciom content.™

Abnlicant’s Response:

Independent Claim 1 has been amendod and new independent Claim 23
Mhmﬁemd‘bcbmpuﬂdhdnbm&r
reducing acrylamide in patato chips and com-based chips, respeotively. Thus,
the Leusner reforonce doos not discloss the addition of divalent or trivalent
cations to the process for making either potato chips or com-based chips.

Claim 25 lacks novelty snder PCT Article 33(2) as being obvious over-
any of the following: ZImmerman et al., Prosise ot al, Dapper, or Leumner ot
al

wmm

Claim 25 is directed @ a “breading for & meat product™ The

dofinition of a breading is open to interprotation, and yet is

commonly socepted in the art as a collection of bread crumbs, or

small crambled pieces of another cooked grein product, which are

applied as a coating to various foodstuffh, incinding meat. While

the prior art reforences do not specifically recits the uso of the

cooked dough material as a breading, it would havo besn obvious’
to ono of ardinary gkill in the art to have utilized theso materials as

CFLAY.0019ECT - =16- REFLY 70 THE WRITTEN OPRNION



Z33

such, given this common and well-known utility of the product.
Furthermore, as the disclosed products would naturslly form
crumb pieces themselves, there is nothing in the instamt claim
which would differentiate the invention form the prior axt. It is
noted that the coating of a meat product would not materially
affect the composition of the breading, per se. Since the prior art
structure is capable of porforming the intended use, it meets the
claim.

Avonlicant’s Response:

While Applicants respectfully disagree with and traverse this rejection, in
order to advance the prosecution of this case, Claim 25 has been withdrawn.
The examiner is invited to call the undersigned at the below-listed
telephone mimber, in the opinion of the examiner, sach a telephone conference ™
would expedite or aid the prosecution and examination of this spplication.

Detex Ocobor 13, 2004 Rosposithy submiind
(}415);&

Chad Walter
Registration No. 54,625
Attomaey for Applicent

CARSTENS, YEE & CAHOON, L.L.P.

P.0. Box 802334

Dallss, TX 75380

Telephone 9723672001 :
Focsimile 9723612002
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CLAIMS:
What is claimed is:

1. A method of lowering the level of acrylamide produced by the thermal processing of a
potato chip manufactured from a dough comprising 8 starch-based material having
a)  adding a cation, having a valence of at least two, to said dough; and
b) thermally processing said dough to produce a potato chip;
whercin said cation is added in an amount sufficient to reduce the final Isvel of
acrylamido in said potato chip to a level that is lower than if the cation had not been
added at step a).

2 The method of Claim 1, wherein said adding step a) adds an amount of said cation
sufficient to reduce said final level of sorylamide in said potato chip by at least 20
percant.

3 The method of Claim 1, wherein said adding step &) adds an amount of said cation
sufficient to reduce said final level of acrylamide in said potato chip by at least 35
peroeat. :

4, The method of Claim 1, wherein said adding stop a) adds an amount of said cation
sufficiant to reduco said final lovel of acrylamids in said potato chip by about 50
peroent.

5. The method of Claim 1, wharvin said adding stop a) adds an amount of said cation
sufficient to reduoe said final lovel of acrylamide in said potato chip by a range of 50
to 95 parcent.
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6. The method of Claim 1, wherein said adding step a) adds a quantity of said cation
sufficient to produce a molar ratio of cation to froo aspamgine of at least 1:5.

7. The method of Claim |, wherein ssid adding stop &) adds a quantity of said cation
sufficient to produce a molar ratio of cation to free asparagine of at least 1:3.

B. The method of Claim 1, wherein said adding step a) adds a quantity of said cation
sufficient to produce a molar ratio of cation to froo asparagine of about 1:2,

9. The method of Claim 1, wherein said adding step &) adds a quentity of said cation
mafficient to produce a molar ratio of cation to free asparagine of about 1:1.

10.  The mothod of Claim 1, wherein said adding step &) adds a caloium ion to sxid dough,
said calcium ion being part of s salt selected from the group of calcium chlorids,
phosphate, calcium scetate, celcium sodium EDTA, calcium giycerophosphate,
carbonats, and calcinm stearcyl lactete.

11. The method of Claim I, wherein said adding step a) adds a magnesium ion to said
dough, said magnesium ion being part of a salt selected from the group of magnesium
magnesiom sulfirte.

12.  The method of Claim 1, wherein said sdding step ) adds an ahmninum ion to said
dough, said ion being part of a salt sclected from the group of aleminum chlarido
alum, sodium alom, and aluminom solfste.

13.  Tho method of Claim 1, wherein said sdding step a) adds an iron salt to sid dough,
ﬂmmmmumammmﬁmm
sulfits. -
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15.

17.

The method of Cleim 1, whorein sid adding stop a) adds a copper ion to said dough,
said copper ion baing part of a salt selected from the group of cupric chloride, cupric
ginconat, and cupric sulfate.

The method of Claim 1, wherein said thermally processing step b) comprises frying
said dough.

The method of Claim 1, wherein said thermally processing stop b) comprises baking
snid dough.

The potxto chip produced by the method of Claim 1.
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18. A mathod of preparing fabricatad potato chips, said method comprising the steps of:
2) propering a mixture comprising potato flakes, water, and an ingrediont
that produces a cation having a valence of at least two, ssid ingredient selected
from the group of salts consisting of calcium salts, magnesiom salts,
aluminum saltz, iron salts, and copper salts;

b) sheeting and cutting said mixture to form cut pieces; and
c) thermally processing said cut pieces, wharein aaid ingredient reduces
the formation of acrylamide in said fabricated potato chips.

19. The method of Claim 18, wherein said thermal processing of step c) comprises
baking.

20.  Tho method of Claim 18, wherein said thermal processing of step ¢) comprises fiying.

21. The method of Claim 18, wherein the formation of scrylamide in ssid fabricated
potato chips is reduced by at least 50 parcent over fabricated potato chips prepared

22. A fabricated potato chip produced by the method of Claim 18.
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A method of lowering the lovel of acrylamide produced by the thermal processing of a
chip mamfactured from a dough comprising a com-based material having free
aspanigine, said method comprising the steps of:

8)  w«dding a cation, having a valcnce of at loast two, to said dough; and

b) thermally processing said dough to produce a chip;

wherein said cation is added in an amount sufficient to reduce the final level of
acrylamide in said chip to & level that is lower than if the cation had not boen added at
stop a).

‘The method of Claim 23, wherein said adding step a) adds an amount of said cation
sufficient to reduco said final lovel of acrylamide in said chip by at least 20 percent.

The method of Claim 23, wherein said adding step a) adds an smouant of said cation
sufficient to reduce said finel level of acrylamido in said chip by at least 35 percept.

The method of Claim 23, wherein said adding step a) adds an smount of sid cation
sufficient to reduce said final lovel of scrylamide in said chip by sbout 50 peroent.

The method of Claim 23, wherein sgid adding step a) adds an amount of said cation
sufficient % reduce said final level of acrylamide in seid chip by a range of 50 to 95
poroont.

The method of Claim 23, wherein ssid adding step e) adds a quantity of said cation
sufficient to produce a moler retio of cation to froo asparagine of at least 1:5.

The method of Claim 23, wherein ssid adding stop a) adds s quantity of said cation
sufficient to produce & molar mtio of cation to froe asparagine of at least 1:3.

The method of Claim 23, whercin said adding step &) adds a quantity of said cation
sufficient 10 produce a molar ratio of cetion to free aspamgine of about 1:2.

The mothod of Claim 23, wherein seid sdding stop a) adds a quantity of said cation
sufficient to produce a molsr ratio of cation to froo aspamgine of sbout 1:1.
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32. The method of Claim 23, whercin said adding step a) adds a caleium ion to said
dough, said calcium ion being part of a salt selected from ths group of caleium
phosphate, caloium acetate, calcium sodium EDTA, calcium glycerophosphate,
carbonate, and calofum stearoyl lactate.

33. The method of Claim 23, wherein sid adding step a) adds a magnesium ion to said
dough, said magnesium ion being part of a salt selocted from the group of magnesium
magnosium sulfate.

34. The mathod of Claim 23, whercin ssid adding step &) adds an elaminum ion to said
dough, said ion being part of a salt sclected from the group of aluminnm chloride
alum, sodium alum, and aluminum sulfate.

35. Tho method of Claim 23, wherein said adding step a) adds an iron salt to sald dough,
said st being selootad from the group of fiarric chlaride, ferrous ginconate, feeric

sulfate.

36. Thomethod of Claim 23, wherein sid adding step a) adds & copper jon to said dongh,
said copper ion being part of a salt selected from the group of cupric chloride, cuprio
glucomate, and cupric sulfate.

37. The method of Claim 23, wherein said thermally processing step b) comprises frying
seid dongh.

38. The method of Claim 23, whercin said thermally prooessing step b) comprises baking
said dough. -'

39. The chip produced by the method of Claim 23.
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40. The mothod of Claim 23 wherein the chip is a com chip.

41.  The method of Claim 23 wherein the chip is a tortilla chip.
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METHOD FOR REDUCING ACRYLAMIDE FORMATION
IN THERMALLY PROCESSED FOODS

ABSTRACT OF THE DISCLOSURE
In fubricated, thermally processed foods, the addition of one of s select group of
divalent or trivalent cations to the recipo for the food inhibits the formation of acrylamide
during the thermal processing. The cation can come from the group including calcium,
magnesium, copper, alumimm, copper, and iron salts.

e
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Official Translation code: PCT-COMEN179 of a document written in Spanish,
sealed by the undersigned Official Translator, September 8™ two thousand and five,

Bogotéd, D.C., Republic of Colombia.

Comentarios en respuesta a la opinién escrita

La opinién escrita dice:

Se objetan las Afirmaciones 1-31 bajo la Regla PCT 66.2(a)(v) por falta
claridad bajo el Articulo 6 PCT porque dichas afirmaciones son indefinidas por

las siguientes razones:

Dentro de las afirmaciones, los términos “disminuir” y “reducir” son términos
relativos que hacen que las afirmaciones sean indefinidas. La especificacion no
brinda una norma para establecer el grado necesario. No es claro qué cantidad
original de las concentraciones de acrilamida de reducen o disminuyen. Por
ejemplo, la afirmacion 1 dice “un método para reducir el nivel de acrilamida en un
alimento procesado térmicamente”, aunque ¢l alimento procesado térmicamente no
s el material de inicio procesado en el método afirmado, para que la cantidad de
acrilamida (original) se “reduzca™. El proceso puede brindar una cantidad reducida
de acrilamida en un producto alimenticio en comparacién con el mismo producto

alimenticio que se ha procesado de manera similar, excepto por el paso de adicién
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del cation. Sin embargo, no parece que un producto alimenticio realmente sufra

reduccion en la cantidad de acrilamida que contiene.
Respuesta del solicitante:

Los solicitantes creen que esta objecién ha sido explicada apropiadamente mediante
las reformas hechas a la Afirmacién 1. En particular, en el preimbulo, los
Solicitantes han explicado que el método se orienta a la reduccién del nivel de
acrilamida “producido por el procesamiento térmico de un pasabocas de papa” y han
insertado la frase “que tiene asparagina libre” con el fin de brindar una base
antecedente para el uso del término en las Afirmaciones 6-9. La Afirmacién
independiente 8 claramente indica que el ingrediente reduce la formaciéon de
acrilamida y no se cree indefinida. La Afirmacién 30 también ha sido reformada
para explicar qué producto experimenta una reduccién en la produccién de
acrilamida.

Mediante estas reformas, los Solicitantes creen que todas las objeciones del

Examinador han sido tratadas adecuadamente y deberfan retirarse.

Las Afirmaciones 1-10, 16, 21-24 y 26 carecen de novedad bajo el Articulo PCT

33(2) ya que han sido anticipadas por Zimmerman et al. (US PAT 5.514.387).
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El Examinador afirma ademéds que Zimmerman et al. revelan un “producto horneado
enriquecido con calcio y un método de fabricacién™, que comprende la adicién de un
compuesto de calcio a la harina o los ingredientes de la masa. En la columna 6, se
afirma que “el componente de calcio puede ser una o mas sales acidicas, neutrales o
inorgénicas bésicas o écidas comestibles”, como el citrato de calcio o el malato de
calcio (col. 6, lineas 51-56). “El componente de harina puede ser un grano de cereal
triturado o una semilla comestible o una comida vegetal”, incluyendo la harina y los
almidones de majz, trigo, papa y arroz (columna su-pcrior 12). Los azficares
reductores como la fructosa pueden afiadirse también a la mezcla de componentes de
la harina. Las composiciones de la masa se homean luego a temperaturas por
encima de los 250°F 6 121°C (col. 20). EIl proceso puede usarse para formar
“galletas, brownics, pasabocas, fritos, pasabocas bagel, tostada Melba, pretzels y
semejantes” (resumen y col. 6).

Como se afirmé en el primer pérrafo de la columna 5, “el carbonato de calcio es el
componente de calcio preferido para enriquecer el contenido de calcio de los
productos homeados segin el presente invento™.

La cantidad especifica de carbonato de calcio se brinda allf. Asi, el invento
afirmado instantineamente estd anticipado por la referencia. Como las afirmaciones
examinadas no recitan rangos especificos o cantidades de cationes afiadidos, y
abarca rangos amplios de cationes, siempre que “reduzcan” la cantidad de

acrilamida en ¢l alimento procesado térmicamente, se espera que los rangos
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recitados en la referencia cumplan con las limitaciones puntuales de la afirmacién.
Nétese que las cantidades recitadas en la referencia cumplen o exceden las
cantidades ecjemplificadas por los ejemplos del solicitante en la especificacion,
siendo las mejores cantidades disponibles para comparar. Considerando las
afirmaciones 6-9, se observa que las asparaginas libres ocurren en muchos vegetales,
incluyendo grandes cantidades en los productos de granos cereales y la papa, y por
lo tanto esta interaccién entre las asparaginas libres y el catién ocurririn
naturalmente con la adicién de carbonato de magnesio o carbonato de calcio en el

producto de masa de harina, segiin se realiza en la referencia.

Respuesta del solicitante:

La Afirmacién independiente 1 ha sido reformada y se afladié la Afirmacién
independiente 23, reduciendo asi el alcance de las afirmaciones presentadas aqui
sobre los métodos para reducir la acrilamida en las papas fritas y los pasabocas a
base de maiz, respectivamente. Por al menos esta razdn, el rechazo de todas las
afirmaciones bajo Zimmerman deberian retirarse, ya que la referencia no revela la
adicién de cationes bivalentes o trivalente en el proceso para la fabricacién de

pasabocas de papa o a base de maiz.
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Las Afirmaciones 1-19, 21-31 y 26-31 carecen de novedad bajo el Articulo PCT

33(2) ya que han sido anticipadas por Prosise et al. (US PAT 6.716.462).

El Examinador afirma ademés que Prosise et al. revelan alimentos de pasabocas que
“brindan una mezcla balanceada de una fuente de aminodcidos, grasa y
carbohidratos™ (resumen). Las columnas 3 y 5 recitan varios pasabocas que pueden
producirse mediante el invento, incluyendo alimentos de pasabocas horneados y
fritos como las papitas fritas, los pasabocas de malz, las galletas saladas, las galletas
dulces y los pretzels. Cada una de ellas requiere el procesamiento de una masa a
base de ailmidén. La Columna 23 revela la fortificacion de la masa del alimento de
pasabocas con varios minerales y sus sales. “La configuraciones del presente
invento pueden fortificarse con minerales como el calcio, el fésforo, el magnesio, el
hierro, el zinc, el yodo, el selenio, el cobre, el manganeso, el flior, el cromo, el
molibdeno, el sodio, el potasio y el cloro”. Las cantidades especificas de calcio,
magnesio, hierro, cobre, fésforo y zinc se suministran alli. Ademds, se pueden
utilizar las sales de estos minerales. “La fuente de la sal minera, asi como los
niveles establecidos de la RDA de los Estados Unidos o con niveles de ingesta
seguros y adecuados, asf como los requerimientos humanos aiin no establecidos,
usados en la prictica de este invento, pueden ser cualquiera de las sales bien

conocidas que incluyen carbonato, 6xido, hidréxido, cloruro, sulfato, fosfato,

pirofosfato, gluconato, lactato, acetato, fumarato, citrato, malato, aminodcidos y |
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semejantes para los minerales catidnicos y el sodio, el potasio, el calcio el magnesio
e ingredientes similares. El hierro elemental (hierro electrolitico o reducido) es otra
fuente preferida de hierro”. El Ejemplo 21 brinde un pasabocas de papa frita
fabricado segiin los métodos esbozados en la referencia. El Ejemplo 1 brinda una

cantidad ejemplificada del fosfato de aluminio sodio, a 0.76%.

Respuesta del solicitante:

El Examinador cita referencias someras de varias fuentes disparejas ¢ inconexas
cuando usa a Prosise como referencia. Por ejempio el Examinador mira las
columnas 3 y 5 para listas comunes de lo que el descubrimiento de Prosise considera
como “pasabocas tradicionales” o “pasabocas”. Los elementos enumerados, que
Prosise en ninguna parte sugiere que sean completamente aplicables a los métodos
descubiertos, incluyen los pasabocas de papa y de maiz asf como aproximadamente
otros cuarenta ejemplos que van desde los “pasteles™ hasta las “palomitas de maiz”,
las “tocinetas”, las “nueces” y los “dulces”. El Examinador luego mira la columna
23 para el descubrimiento de una lista comiin de numerosos minerales y sus sales,
cualquiera de las cuales puede o no usarse mediante el método Prosise. El
Examinador ignora concientemente que las configuraciones del método Prosise
“pueden opcionalmente fortificarse con vitaminas y minerales” y en cambio agrupa

las conclusiones de que todos los cuarenta “pasabocas™ mencionados, incluyendo las
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tocinetas, las nueces, los dulces, los pasabocas de carne, los mojos, las frutas secas y
las papas fritas, necesariamente se fortifican con el método Prosise. (Columna 21,
lineas 34-35). De hecho, de los veinticinco ecjemplos del método Prosise
especificamente revelados, sélo uno, el Ejemplo 21, se relaciona con un método para
la fabricacién de papas fritas. En el Ejemplo 21, no se usa ningiin mineral o sus
sales. Ademsds, Prosise no revela ninglin ejemplo de aplicacién a maiz o pasabocas
de harina de maiz del método Prosise. De hecho, Prosise no ensefia el uso de la
adicion de cationes bivalentes o trivalentes en la produccion de papas fritas
fabricadas o pasabocas fabricados a base de maiz, asi como no ensefla la adicién de
los mismos a las palomitas de maiz o a las tocinetas. Ademés, Prosise se aparta de
la adicién de cationes bivalentes o trivalentes a una masa a base de papa al no
revelarlo en Unico ejemplo (Ejemplo 21) del método Prosise aplicado a los
pasabocas de papa.

Se establece bien que una “referencia debe revelar clara e inequivocamente el
compuesto afirmado o instruir a los expertos en la técnica sobre el compuesto sin
necesidad de tomar, escoger o combinar diversos descubrimientos no relacionados
directamente entre si por las ensefianzas de la referencia citada” con el fin de
sustentar un rechazo por anticipado bajo la Seccién 102. In re Arkley, 455 F.2d 586,
587 (CCPA 1972). “Para anticipar, cada elemento simple y la limitacién de la
invencién afirmada debe encontrarse en una referencia a la técnica anterior simple,

organizada como en la afirmacién”. Brown v. 3M, 265 F.3d 1349, 1351 (Fed. Cir.
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2001). “No es suficiente que cada elemento se encuentre en algin lado de la
referencia. Los elementos deben estar organizados como en las afirmaciones.”
Lindemann Maschinenfabrik GmbH v. American Hoit & Derrick Co., 730 F.2d
1452, 1458 (Fed. Cir. 1984). “No sélo deben estar presentes todos los elementos
afirmados en el dispositivo previo, sino que todos los elementos deben encontrarse
en sustancialmente a misma situacion cuando realizan sustanciaimente el mismo
trabajo.” Gillette Co. V. Wamer-Lambert Co., 690 F¥. Supp. 115, 117 (D. Mass.
1988).

El uso de Prosise como un rechazo anticipado no concuerda con la ley de casos
abundante que exige que los elementos especificos revelados alli deban organizarse
como en las afirmaciones. “Dicha toma y escogencia... no tiene lugar en la
claboracién de un rechazo de anticipacion 102”. Brown, en 1351. En consecuencia,
los Solicitantes creen que ninguna afirmacién se anticipa mediante la referencia a

Prosise.

Las Afirmaciones 1-11, 16-17 y 26 carecen de novedad bajo el Articalo PCT

33(2) ya que han sido anticipadas por Dapper (GB 335.214).

El Examinador afirma ademés que Dapper revela la adicibn de carbonato de
magnesio o carbonato de calcio a los componentes de la harina o masa, para su uso

en la produccién de productos horneados. La cantidad ejemplificada revelada
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incorpora 50 gramos de carbonato de magnesio por cada 100 kg de harina. Asi, las

afirmaciones del solicitante estén anticipadas por la referencia.

Respuesta del solicitante:

La Afirmacién independiente 1 ha sido reformada y se ha afiadido la Afirmacién
independiente 23, reduciendo asi el alcance de las afirmaciones presentadas aqui
para los métodos de reduccion de acrilamida en las papas fritas y los pasabocas a
base de maiz, respectivamente. Asi, la referencia Dapper no revela la adicion de
cationes bivalentes o trivalentes al proceso para fabricar pasabocas de papa o a base

de mafz.

Las Afirmaciones 1-10, 15-17, 20, 23 y 26 carecen de novedad bajo el Articulo

PCT 33(2) ya que han sido anticipadas por Leusner et al. (US 6.210.720).

El Examinador afirma ademds que Leusner et al. revelan productos de cereal listos
para consumir fortificados con calcio. Estos productos se fabrican produciendo una

masa de varios granos de cereal como el trigo, arroz, avena o cebada (col. 7). Los

productos pueden hornearse, extrudirse, inflarse o frefrse (abajo col. 8 hasta col 0
medio). La fuente preferida de calcio es el carbonato de calcio, pero puede incluir

también el fosfato de calcio (col. 5). Las cantidades especificas de estas sales
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minerales se brinda en las columnas 4-5. La masa de cereal puede formase también
como “producto intermedio”, que se forma luego para otros productos alimenticios.
“Adem4s, la invencion presente puede usarse para brindar productos de pasabocas
de pretzel fortificados con calcio” (arriba col. 9). Ademds, los “productos
terminados estdn notablemente libres de la decoloracién indeseable hasta ahora
asociada con los productos terminados de cereal seco de color suave altos en

contenido de calcio.”

Respuesta del solicitante:

La Afirmacién independiente 1 ha sido reformada y se ha afladido la Afirmacién
independiente 23, reduciendo asi el alcance de las afirmaciones presentadas aqui
para los métodos de reduccion de acrilamida en las papas fritas y los pasabocas a
base de mafz, respectivamente. Asi, la referencia Leusner no revela la adicién de
cationes bivalentes o trivalentes al proceso para fabricar pasabocas de papa o a base

de maiz.

La Afirmacién 25 carece de novedad bajo el Articulo PCT 33(2) ya que es obvia
ante cualquiera de las siguientes referencias: Zimmerman et al., Proaise et al,,

Dapper, o Leusner et al.
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El Examinador afirma ademés que la Afirmacion 25 estd orientada a un “apanado
para un producto de came”. La definicibn de un apanado estd abierta a
interpretacion, e incluso se acepta comiinmente en la técnica como una coleccién de
migas de pan, o pedazos migados pequefios de otro producto de grano cocido, que se
aplican como revestimiento de diversos productos alimenticios, incluyendo la camne.
Mientras las referencias a la técnica anterior no recitan especificamente el uso de
material de masa cocido como apanado, seria obvio para una persona experta en la
técnica utilizar estos materiales como tales, dada esta utilidad comin y bien
conocida del producto. Ademds, como los productos revelados naturalmente harian
migas por s{ mismos, no hay nada en Ia afirmacién puntual que pudiera diferenciar
la forma del invento con la técnica anterior. Se observa que el revestimiento de un
producto de carne no afectaria materialmente la composicién del apanado, en si.
Como la estructura de la técnica anterior es capaz de producir el uso pretendido,

cumple con la afirmacion.

Respuesta del solicitante:

Como los Solicitantes desaprueban respetuosamente y contienden con este rechazo,

con el fin de avanzar en la consecucién de este caso, se ha retirado la Afirmacién 25.
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1. Un método para disminuir el nivel de acrilamida producida por el procesamiento
térmico de un pasabocas de papa fabricado a partir de una masa que contiene un
material a base de almidén con asparagina libre, en donde dicho método consta de
los pasos de:

a) afiadir un catién con una valencia minima de 2, a dicha masa; y

b) pﬁcesmimto térmico de dicha masa para producir un pasabocas de papa,

En donde dicho catién se afiade en cantidad suficiente como para reducir el nivel
final de acrilamida en dicho pasabocas de papa a un nivel que es inferior al que se

hubiera obtenido si no se hubiera afiadido el cation en el paso a).

2. El método de la Afirmacién 1, en donde dicho paso de adicién a) incorpora una
cantidad de dicho cati6n suficiente para reducir el nivel final de acrilamida en dicho

pasabocas de papa en al menos 20%.

3. El método de la Afirmacién 1, en donde dicho paso de adicién a) incorpora una
cantidad de dicho cati6én suficiente para reducir el nivel final de acrilamida en dicho

pasabocas de papa en al menos 35%.

4. El método de la Afirmacién 1, en donde dicho paso de adicién a) incorpora una
cantidad de dicho catién suficiente para reducir el nivel final de acrilamida en dicho

pasabocas de papa en aproximadamente 50%.
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5. El método de la Afirmacién 1, en donde dicho paso de adicién a) incorpora una
cantidad de dicho cati6én suficiente para reducir el nivel final de acrilamida en dicho

pasabocas de papa en un rango aproximado de 50 a 95%.

6. El método de la Afirmacién 1, en donde dicho paso de adicién a) incorpora una
cantidad de dicho catién suficiente para reducir una razén molar de catién versus

asparagina libre de al menos 1:5.

7. El método de la Afirmacién 1, en donde dicho paso de adicién a) incorpora una
cantidad de dicho catién suficiente para reducir una razén molar de catién versus

asparagina libre de al menos 1:3.

8. E! método de la Afirmacién 1, en donde dicho paso de adicion a) incorpora una
cantidad de dicho catién suficiente para reducir una razén molar de catién versus

asparagina libre de al menos 1:2.

9. El método de la Afirmacién 1, en donde dicho paso de adicién a) incorpora una
cantidad de dicho catién suficiente para reducir una razén molar de catién versus

asparagina libre de al menos 1:1.
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10. El método de la Afirmacién 1, en donde dicho paso de adicién a) incorpora un

ién de calcio a dicha masa, siendo dicho i6n de calcio parte de una sal seleccionada
del grupo de cloruro de calcio, lactato de calcio, citrato de calcio, malato de calcio,
gluconato de calcio, fosfato de calcio, acetato de calcio, EDTA sddico de calcio,
glicerofosfato de calcio, hidréxido de calcio, lactobionato de calcio, 6xido de calcio,

propionato de calcio, carbonato de calicio y estearoil-lactato de calcio.

11. El método de la Afirmacién 1, en donde dicho paso de adicién a) incorpora un
ion de magnesio a dicha masa, siendo dicho i6n de magnesio parte de una sal
seleccionada del grupo de cloruro de magnesio, citrato de magnesio, lactato de
magnesio, malato de magnesio, gluconato de magnesio, fosfato de magnesio,

hidréxido de magnesio, carbonato de magnesio y sulfato de magnesio.

12. El método de la Afirmacién 1, en donde dicho paso de adicion a) incorpora un
ién de aluminio a dicha masa, siendo dicho ién parte de una sal scleccionada del
grupo de cloruro de aluminio hexahidratado, cloruro de aluminio, hidréxido de
aluminio, alumbre de amonio, alumbre de potasio, alumbre de sodio y sulfato de

aluminio.

13. El método de la Afirmacién 1, en donde dicho paso de adicién a) incorpora una

sal de hierro a dicha masa, siendo dicha sal seleccionada del grupo de cloruro

Silvig
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férrico, gluconato ferroso, citrato amonio férmrico, pirofosfato férrico, fumarato

ferroso, lactato ferroso y sulfato ferroso.

14. El método de la Afirmacién 1, en donde dicho paso de adicién a) incorpora un
ién de cobre a dicha masa, siendo dicho i6n de cobre parte de una sal seleccionada

del grupo de cloruro ciprico, gluconato ciprico y sulfato ciprico.

15. El método de la Afirmacién 1, en donde dicho paso de procesamiento térmico b)

implica freir dicha masa.

16. El método de la Afirmaci6n 1, en donde dicho paso de procesamiento térmico b)

implica hornear dicha masa.
17. El pasabocas de papa producido por el método de la Afirmacién 1.

18. Un método de elabora;:ién de pasabocas de papa fabricados, en donde dicho
método comprende los pasos de:

a) preparar una mezcla que consta de hojuelas de papa, agua y un ingrediente que
produce un catiébn que tiene una valencia minima de dos, y dicho ingrediente se
selecciona del grupo de sales que constan de sales de calcio, sales de magnesio, sales

de aluminio, sales de hierro y sales de cobre;




b) laminado y corte de dicha mezcla para formar piezas cortadas; y
c) el procesamiento térmico de dichas piezas cortadas, en donde dicho ingrediente

reduce la formacién de acrilamida en dichos pasabocas de papa fabricados.

19. El método de la Afirmacién 18, en donde dicho procesamiento térmico del paso

c¢) implica homeado.

20. El método de la Afirmacién 18, en donde dicho procesamiento térmico del paso

¢) implica fritura.

21. El método de la Afirmacién 18, en donde la formacién de acrilamida en dicho
pasabocas de papa fabricado se reduce en al menos 50% méds que el pasabocas de

para fabricado preparado sin dicho cation.
22. Un pasabocas de papa fabricado producido por el método de la Afirmacion 18.

23. Un método para disminuir el nivel de acrilamida producida por el procesamiento
térmico de un pasabocas fabricado a partir de una masa que consta de un material a
base de mafz que tiene asparagina libre, en donde dicho método consta de los pasos
de:

a) adicién de un catién, que tiene una valencia minima de 2 a dicha masa; y
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b) procesamiento térmico de dicha masa para producir un pasabocas;
En donde dicho catién se afiade en cantidad suficiente como para reducir ¢l nivel
final de acrilamida en dicho pasabocas a un nivel que es menor que si el catién no se

hubiera afiadido en el paso a).

24. El método de la Afirmacién 23, en donde dicho paso de adicién a) incorpora una
cantidad de dicho catién suficiente como para reducir dicho nivel final de acrilamida

en dicho pasabocas en al menos 20%.

25. El método de la Afirmacién 23, en donde dicho paso de adicién a) incorpora una
cantidad de dicho catién suficiente como para reducir dicho nivel final de acrilamida

en dicho pasabocas en al menos 35%.

26. El método de la Afirmacion 23, en donde dicho paso de adicién a) incorpora una
cantidad de dicho catién suficiente como para reducir dicho nivel final de acrilamida

en dicho pasabocas en aproximadamente 50%.

27. El método de la Afirmaci6n 23, en donde dicho paso de adicién a) incorpora una
cantidad de dicho catién suficiente como para reducir dicho nivel final de acrilamida

en dicho pasabocas en un rango aproximado de 50 a 95%.
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28. El método de la Afirmacion 23, en donde dicho paso de adicién a) incorpora una
cantidad de dicho catién suficiente como para producir una razén molar de catién

libre de asparagina de al menos 1:5.

29. El método de la Afirmacién 23, en donde dicho paso de adicién a) incorpora una
cantidad de dicho catién suficiente como para producir una razén molar de catién

libre de asparagina de al menos 1:3.

30. El método de la Afirmacién 23, en donde dicho paso de adicién a) incorpora una
cantidad de dicho catién suficiente como para producir una razén molar de catién

libre de asparagina de aproximadamente 1:2.

31. El método de 1a Afirmacién 23, en donde dicho paso de adicién a) incorpora una
cantidad de dicho catién suficiente como para producir una razén molar de catiéon

libre de asparagina de aproximadamente 1:1.

32. El método de la Afirmacién 23, en donde dicho paso de adicidn a) incorpora un
ion de calcio a dicha masa, siendo dicho ién de calcio parte de una sal seleccionada
del grupo de cloruro de calcio, lactato de calcio, citrato de calcio, malato de calcio,

gluconato de calcio, fosfato de calcio, acetato de calcio, EDTA sédico de calcio,




glicerofosfato de calcio, hidréxido de calcio, lactobionato de calcio, 6xido de calcio,

propionato de calcio, carbonato de calcio y estearoil-lactato de calcio.

33. El método de la Afirmacién 23, en donde dicho paso de adicién a) incorpora un
ion de magnesio a dicha masa, siendo dicho i6én de magnesio parte de una sal
seleccionada del grupo de cloruro de magnesio, citrato de magnesio, lactato de
magnesio, malato de magnesio, gluc‘:onato de magnesio, fosfato de magnesio,

hidr6xido de magnesio, carbonato de magnesio y sulfato de magnesio.

34. El método de la Afirmacién 23, en donde dicho paso de adicién a) incorpora un
ién de aluminio a dicha masa, siendo dicho i6n parte de una sal seleccionada del
grupo de cloruro de aluminio hexahidratado, cloruro de aluminio, hidréxido de
aluminio, alumbre de amonio, alumbre de potasio, alumbre de sodio y sulfato de

aluminio.

35. El método de la Afirmacién 23, en donde dicho paso de adicién a) incorpora una
sal de hierro a dicha masa, siendo dicha sal seieccionada del grupo de cloruro
férrico, gluconato ferroso, citrato amonio férrico, pirofosfato férrico, fumarato

ferroso, lactato ferroso y sulfato ferroso.
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36. El método de la Afirmacion 23, en donde dicho paso de adicion a) incorpora un
i6n de cobre a dicha masa, siendo dicho i6n de cobre parte de una sal seleccionada

del grupo de cloruro ciprico, gluconato ciprico y sulfato ciprico.

37. El método de la Afirmacion 23, en donde dicho paso de procesamiento térmico

b) implica frefr dicha masa.

38. El método de la Afirmacién 23, en donde dicho paso de procesamiento térmico

b) implica homear dicha masa.

39. El pasabocas de papa producido por el método de la Afirmacién 23.

40. El método de la Afirmacién 23, en donde el pasabocas es un pasabocas de maiz.

41. El método de la Afirmacién 23, en donde el pasabocas es un pasabocas de harina

de maiz.

Traductor: SILVIO ALEJANDRO PUERTAS PINO

Resolucién 0941 del 30 de agosto de 1996 del Ministerio de Justicia y del Derecho
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As below-named inventors, we hereby declare that:
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names.

We beliove that we are the ariginal, first, joint, and sole inventors of the subject matter which
is claimed and for which a patent is sought on the invention, design, or discovery entitied:
METHOD FOR REDUCING ACRYLAMIDE FORMATION
IN THERMALLY FROCESSED FOODS
the specification of which is attached hereto.
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including the claims, as smended by any amendment referred to above;

We acknowledge the doty to disclose to the Office all information known to us to be material
to the patontability of this epplication as definad by Title 37, Code of Federal Regulations, §1.56.

We hereby cleim no foreign pricrity benefits under 35 US.C. §119 of any foreign
application(s) for patent or inventor’s certificate.

We hereby claim no foreign priority benefits under 35 U.S.C. §120 of any United States
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We bereby sppaint Colin P. Cahoon, Registration No. 38,836; David W. Carstens,
Registration No. 34,134; Duke W. Yoo, Rogistration No. 34,285; Vincent J. Allon, Registration No.
45,514; Jeffrey G. Degeafelder, Registration No. 44,647; Priscilla L. Ferguson, Registration No.
42,531; Betty G. Formby, Registration No. 36,536; Casey L. Griffith, Registration No. 47,610; Scott
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Registration No. 52,341; and Lisa 1. B. Yociss, Registration No. 36,9785, of the firm of Carstens, Yee
& Cahoon, L.L.P., my attorncys/agents with full power of substitution and revocation, to prosecute
this application, and to transact all business in the United States Patont and Trademark Office
connected therewith, and to file and prosecute any internationsl patent applications filed thereon
before any international suthorities under the Patent Cooperation Treaty.

Send all correspondence to: Carstens, Yeo & Cahoon, L.L.P.
P.O. Box 802334
Dallas, TX 75380

Direct telophone calls to: (972) 367-2001

Attorney Docket No.: CFLAY.00179

We hereby doclare that all statements made herein of our own knowledge are true and that
all statements made on information aud belief are belioved to be trus; and further that thege
statements were made with the knowlodge that willful false statements and the like so made are
punishable by fine or imprisonment, or both, under §1001 of Title 18 of the United States Code, sod
that such willful false statements may jeopardizo the validity of the application ar any patent issuing
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Date:
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Repiblica de Colombia.
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DE ESTADOS UNIDOS

SOLICITANTE: Vicent Allen Elder
John Gregory Fulcher,
Henry Kin-Hang Leung, y
Michael Grant Topor
PRESENTADO: Febrero 21 de 2003
INVENTO: Meétodo para reducir la formacién de acrilamida en alimentos
procesados térmicamente
No. DE SERIE: 10/372,154
UNIDAD DEL GRUPO DE TECNICA: 1761
EXAMINADOR:

ARCHIVO JURIDICO: CFLAY.00179
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Como los suscritos inventores, por medio la presente, declaramos que:
Nuestra residencia, direccién postal y ciudadania son las que se nombran después de
nuestros respectivos nombres.
Creemos que somos los primeros y inicos co-inventores originales del asunto que se
reclama y por el cual se busca la patente del invento, disefio o descubrimiento
llamado:

METODO PARA REDUCIR LA FORMACION DE ACRILAMIDA EN LOS

ALIMENTOS PROCESADOS TERMICAMENTE

cuya especificacion se anexa a este documento.
Hemos revisado y entendido los contenidos de la especificacion antes identificada,
incluyendo las afirmaciones, enmendadas mediante cualquier enmienda a la que se
haya hecho previa referencia;
Reconocemos el deber de divulgarle a la Oficina toda la informacién que sabemos
que es material para la patentabilidad de esta aplicacién, seglin lo define el Titulo
37, Cédigo de Reglamentos Federales, §1.56.
Por medio de este documento no reclamamos beneficios de prioridad en el exterior
de acuerdo con el numeral 35 U.S.C. §119 para cualquier solicitud extranjera de

patente o certificado de inventor.
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Por medio de este documento, no reclamamos beneficios de prioridad en el exterior
de acuerdo con el numeral 35 U.S.C. §120 para cualquier solicitud de patente en los
Estados Unidos.

Reconocemos el deber de divulgarle a la Oficina toda la informacién que sabemos
que es material para la. patentabilidad, seglin se define en §1.56, que estuviera
disponible entre la fecha de presentacion de cualquier solicitud previa y la fecha de

presentacion PCT nacional o internacional de esta solicitud.

Por medio de la presente, designamos a Colin P. Cahoon, Registro No. 38,836;
David W. Carstens, Registro No. 34,134; Duke W. Yee, Registro No. 34,285;
Vincent J. Allen, Registro No. 45,514; Jeffrey G. Degenfelder, Registro No. 44,647;
Priscilla L. Ferguson, Registro No. 42,531; Betty G. Formby, Registro No. 36,536;
Casey L. Griffith, Registro No. 47,610; Scott L. Harper, Registro No. 45,783;
Patrick C.R. Holmes, Registro No. 46,380; Michael R. Nichols, Registro No.
46,959; Christopher P. O’Hagan, Registro No. 46,966; Stephen R. Tkacs, Registro
No. 46,430; Stephen J. Walder, Registro No. 41,534; William S. Wang, Registro
No. 52,341, y Lisa L.B. Yociss, Registro No. 36,975; de la firma de Carstens, Yee &
Cahoon, L.L.P., como nuestros abogados/representantes con poder suficiente de
sustitucién y revocacion, para proceder con esta solicitud y para negociar en la
Oficina de Patentes y Marcas Registradas de los Estados Unidos todos los negocios

relacionados con- nuestro asunto, y para presentar y procesar cualquier solicitud de
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patente internacional presentada sobre ¢l mismo asunto ante cualquier autoridad

internacional segin el Tratado de Cooperacién para Patentes.

Enviar correspondencia a: Carstens, Yee & Cahoon, L.L.P.
P.O. Box 802334

Dallas, TX 75380

Llamar telefénicamente a: (972) 367-2001

Registro juridico No. CFLAY.00179

Por medio de la presente expresamos que todas declaraciones hechas aqui son de
nuestro conocimiento y son verdaderas, y que todas las declaraciones hechas sobre
la informacién y creencia se consideran verdaderas; y ademsds que estas
declaraciones se hicieron con el conocimiento de que las declaraciones
deliberadamente falsas y obrar de esa manera, son cosas punibles con sanciones o
encarcelacién, o ambas, segin el numeral §1001 del Titulo 18 del Cédigo de los

Estados Unidos y que dichas declaraciones deliberadamente falsas pueden poner en

riesgo la validez de la solicitud o cualquier patente expedida sobre el asunto.

Nombre completo del primer inventor: Vincent Allen Elder



Firma del inventor:

Fecha:

Residencia (ciudad, condado, estado):

Teléfono de la residencia:
Ciudadania:

Direccidn de la oficina postal:

2.\

(Firmado)

Mayo 12 de 2003

2903 Panorama Drive

Carrollton, Dallas County, Texas 75007
972-242-0342

Estados Unidos

La misma de residencia

Nombre completo del segundo inventor: John Gregory Fulcher

Firma del inventor:

Fecha:

Residencia (ciudad, condado, estado):

Teléfono de la residencia:
Ciudadania:

Direccién de la oficina postal:

Nombre completo del tercer inventor:

Firma del inventor:

Fecha:

Residencia (ciudad, condado, estado):

(Firmado)

Mayo 15 de 2003

9930 Ontario Lane

Dallas, Dallas County, Texas 75220
214-358-5498

Estados Unidos

La misma de residencia

Henry Kin-Hang Leung
(Firmado)
Mayo 12 de 2003

3704 Ellington Drive




Teléfono de la residencia:
Ciudadania:

Direccién de la oficina postal:

Nombre completo del cuarto inventor:
Firma del inventor:
Fecha:

Residencia (ciudad, condado, estado):

Plano, Collin County, Texas 75093
972-403-9038
Estados Unidos

La misma de residencia

Michael Grant Topor
(Firmado)
Mayo 13 de 2003

2312 Evergreen
Carrollton, Dallas County, Texas 75006

Teléfono de la residencia: 972-446-4047
Ciudadania: Estados Unidos
Direccién de la oficina postal: La misma de residencia
CFLAY.00179 NOMBRAMIENTO

Traductor: SILVIO ALEJANDRO PUERTAS PINO

Resolucién 0941 det 30 de agosto de 1996 del Ministerio de Justicia y del Derecho
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AMENDED CLAIMS
[received by the International Bureau on 20 October 2004 (20.10.04);
original claims 1-31 replaced by amended claims 1-22;
new claims 23-41 added (7 pages)]

1.  Amethod of lowering the lavel of acrylamide produced by the thermal processing of a
potato chip mamifactured from a dough comprising a starch-based material having
froe asperagine, said method comprising the steps of:

2).  adding a cation, having a valence of at least two, to said dough; and

b) thermally processing said dough to produce a potato chip;

wherein said cation is added in an amount sufficient to reduce the final lsvel of
acrylamids in said potato chip to a lovel that is lower than if the cation had not been
addad at step a).

2 The method of Claim 1, wherein said adding step a) adds an amoumt of said cation
sufficient to reduce said final level of acrylamide in said potato chip by at least 20
percent.

3 The method of Claim 1, wharein sid adding stop a) adds an smount of said cation
© sufficient to reduoe said final level of acrylamide in said potato chip by at least 35
percent.

4. The method of Claim 1, wherein said adding step a) adds an amount of esid cation
sufficient to reduce seid final level of acrylamide in said potato chip by about 50
percent.

5. The method of Claim 1, wherein said adding step a) adds an amount of said cation
sufficient to reduce said final lovel of acrylamide in said potato chip by a range of 50
t0 95 percent.

AMENDED SHEET (ARTICLE 19)



w

10.

11,

12.

13.

1

2004/075657 PCTAIS2004/003448

The method of Claim 1, wherein said adding step a) adds a quantity of said cation
sufficient to produce a molar mtio of cation to freo asparagine of at least 1:5,

The msthod of Claim 1, wherein said adding step a) adds a quantity of said cation
sufficiont to produce a molar ratio of cation to freo asparagine of at least 1:3.

The method of Claim 1, wherein said adding step a) adds a quantity of said cation
sufficient to produce a molar mtio of cation to free asparagine of about 1:2.

The method of Claim 1, whersin seid adding step a) adds a quantity of said cation
sufficient to produce 2 molar ratio of cation to froe asparagine of about 1:1.

The methnd of Claim 1, wherein said adding step a) adds a calcium ion to said dough,
said calcium ion being part of a salt selected from the group of calcium chilaride,
calcium Iactate, calcinm citrats, calcium malate, calcium ghoconate, calcium
phosphate, calcium acetate, calciom sodium EDTA, caleinm glycerophosphate,
carbonate, and calcium stearoyl lactate.

The method of Claim 1, wherein said adding step a) adds a magnesiom ion to said
dough, said magnesivm ion being part of a zalt selected from the group of magnesium
ginconate, magnesium phosphate, magnesium hydroxide, magnesium carbonate, and
magnesium sulfate,

The method of Claim 1, wherein seid adding step s) adds &n atomimom ion to said
dough, said ion being part of a selt sclocted from fho group of alnmimm chloride
alum, sodium ahm, and aluminem salfate.

The method of Claim 1, wherein said adding step a) adds an iron salt to said dough,
said sslt baing selected from the group of ferric chloride, ferrons gluconate, ferric
salfiate.

AMENDED SHEET (ARTICLE 19)



14.

15.

16.

17.

The method of Claim 1, wherein anid adding step a) adds a copper ion to said dough,
said copper ion being part of a salt selected from the group of cupric chioride, cupric
gluconate, and cupric sulfate.

The method of Claim 1, wherein said thermally processing step b) comprises frying
said dough.

The method of Claim 1, wherein said thermally processing step b) comprises baking
said dough.

The potato chip produced by the msthod of Claim 1.

AMENDED SHEET (ARTICLE 19)
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18.

19.

21.

A mothod of preparing fabricated potato chips, said method comprising the steps of:
a) preparing & mixture comprizing potaio flakes, water, and an ingredient
that produces a cation having a valence of at least two, said ingredient selected
from the group of seits consisting of calcium salts, magnesium salts,
aluminom salta, iron salts, and copper salts;

b)  sheeting and cutting said mixinre to form cut pieces; and
c) thermally processing ssid oot pieces, wherein said mgredient reduces
the formation of acrylamide in said fabricated potato chips.

The method of Claim 18, wherein said thermal processing of step ¢) comprises
baking.

The method of Claim 18, wherein said thermal processing of step ) comprises frying.
The method of Claim 18, wherein the formation of acrylamide in said fabricated
potato chipe is reduced by at least 50 percent over fabricated potato chips prepared

A fabricated potato chip produced by the method of Claim 18.

AMENDED SHEET (ARTICLE 18)
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23.  Amethod of lowering the level of acrylamide produced by the thermal processing of a
chip mannfactured from a dough comprising & com-besed mstorial having free
asparagine, said method comprising the stops of:
a) .lddinglaﬁoﬂ..hnvingpvﬂmceofathsttwo,hniddough;ind
b)  thermally processing said dough to produce  chip;
wherein said cation is added in en amount sufficient to reduce the final level of
acrylamide in said chip to a level that is lower than if the cation had not been addod at
step a).

24.  The method of Claim 23, wherein said adding step a) adds an amount of said cation
sufficient to reduce seid final level of scrylamide in said chip by at least 20 parcent.

25. The method of Claim 23, wherein said adding step a) adds en emount of said cation
sufficient to rednce said final level of acrylamide in said chip by at least 35 percent.

26. Tho method of Claim 23, whercin said adding step &) adds an amount of said cation
sufficient to reduce said final level of acrylamide in said chip by about 50 percent.

27. Thomethod of Claim 23, wherein said adding step a) adds en amount of said cation

sufficient to reduce said final level of acrylamide in eaid chip by a renge of 50 to 95
percent.

28.  The method of Claim 23, wharkin said adding step a) adds a quantity of said cetion
sufficient to produce a molsr ratio of cation o free asparagine of st least 1:5.

29.  Themethod of Claim 23, wherein said adding step &) adds a quantity of said cation
sufficient to produce a molar ratio of cation to free asparagine of at least 1:3.

30. The method of Claim 23, wherein said adding step a) adds a quantity of said cation
sufficient to prodnce a molar ratio of cation i free asparagine of about 122.

31.  The method of Claim 23, wharein said adding stop a) adds a quantity of said oation
sufficient to produce a molar rtio of cation to free asparagine of about 1:1.

AMENDED SHEET (ARTICLE 19)
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32.

33.

34,

35.

36.

37.

8.

39.

27
The method of Claim 23, wherein ssid adding step a) adds & calciam jon to seid
dough, said calcium ion being part of a salt selected from the group of calchm
chloride, calcium lactate, ‘caloinm citrate, caloium malate, calcinm gluconate, calcium
phosphate, calcium acotate, calcium sodium EDTA, calcium glycarophosphate,
calciom hydroxide, caloium lactobionate, calcium oxids, cslcium propionate, calcium
carbonate, and caloium steeroyl lactate.

The method of Claim 23, wherein said adding step a) adds a magneaium jon to said

dough, said magnesium ion being part of a salt selected from the group of magnesinm
hlorid ium citrat tum 1 . Int . )

Mmﬂo@hﬂmﬁ&m&.mmm
magnesium sulfate.

The method of Claim 23, wherein sxid adding step 8) adds an abmmimmn jon to said
dough, said ion being part of a salt selected from the group of alminnm chloride
alum, sodinm alum, and aluminem sulfite.

The method of Claim 23, wherein said adding step a) adds n iron salt to said dough,
said salt being selected from the group of ferric chloride, farrous gluconats, ferric
sulfate.

The method of Claim 23, wherein said adding step a) adds a copper ion to said dough,
said copper ion being part of a salt selected from the group of cupric chloride, cupric
ginconate, and cupric sulfate.

The method of Claim 23, wherein said thermally processaing step b) comprises frying
said dough.

The method of Claim 23, whevein ssid thermally processing step b) comprises baking
said dough.

The chip produced by the method of Claim 23,

AMENDED SHEET (ARTICLE 19)
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40. The method of Claim 23 wharein the chip is a com chip.

41.  The method of Claim 23 wharein the chip is a tortilla chip.

AMENDED SHEET (ARTICLE 19)

PCT/US2004/003448
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~ATENT COOPERATION TREA 1Y

PCT

NOTIFICATION OF THE RECORDING
OF A CHANGE

{PCT Rule 32bis.1 and

_From the INTERNATIONAL BUREAU

CAHOON, Colin, P.
Carstens & Cahoon,
P.0. Box 802334

Administrative instructlons, Sactlon 422) Dallas, TX 75380
United States of America

Datw of maliing (day/month/year)

21 February 2005 (21.02.2006)
Applicant's or agont’s il reforence

CFLAY.00179P IMPORTANT NOTIFICATION
internationsl sppiiestion Na. intermations! Ming dete (dey/montivyear)

PCTAIS2004/003448 06 February 2004 {06.02.2004)

1. Tha following Indicstions appesred on record conoemning:
[X] the sppticant the Inventor

D the commeon represaniative

D the agent

TOPOR, Michael, Grant
2312 Evergreen
Carrollton, TX 75006
United States of America

D the person E the a

onality State of Resldence
us

State
us
I Telephons No.

~Faasimile Na-

Toloprinter No.

2. The Intemational Bursau hereby notifies the applicant that the following change has been recorded conceming:

[] the nationainy [] the residence

D the nams

TOPOR, Michael, Grant
3573 Pennacle Bay Point
Little Elm, TX 7|

United States of Amaerica

A. Further obsarvations, f neosssary:

|E the recsiving Office
D the Intsmational Searching Authority
[X] the srternationst Pratiminery Exsmining Authortty

State of Nationality State of Resldence

[ Telsphone No.

[ Facsimile No-

Teloprinter No.

w;

4. A copy of this notification has been sent to:

D the designated Offices concernad
@ the slectsd Offices concermnaed

Daﬂur:
¥ d

The internationsl Buresu of WIPO
34, chamin das Colombstias
1211 Ganeve 20, Switzertand

Facsimile No. (41-22) 338.00.80

Authortzed offiosr L]_
. Jaime LEITAO

Telsphone No. (41-22) 338 6470

Form FCTAB/308 (March 1004}



"\TENT COOPERATION TREATY — PoTussTohtss

From the INTERNATI

PCT e
MAR 1 7 2005
INFORMATION CONCERNING ELECTED Colln. P B
FR1 N F CAHOON, W P.
OFFICHES NOTTFIED OF THEIR ELECTION 3 i
P.O: Box
Dallas, TX 75380
{PCT Anticle 31{7) and Ruke 61.3) ETATS-UNIS D’AMERIQUE
Date of mailing {(dayimonth/year)
10 March 2005 (10.03.2005)
Applicant’s or agent’s file reference
CFLAY.00179P IMPORTANT INFORMATION
Intemational spplicsiion No. Intemational filing date (day/monih/year) Pricrity date {doymonih/year)
PCTUS2004/003448 08 February 2004 (06.02.2004) 21 February 2003 (21.02.2003)

Applicant
FRITO-LAY NORTH AMERICA, INC. et al

L. The spplicant is hereby informad that (he Intorastios] Boresn has, sceording 16 Asticle 31(7), natifind each of the following Offices of its election:

EF: AT, BE, BQ, CH, CY, CZ, DE, DK, EE, ES, F1, FR, GB, GR, HU, IR, IT, LU, MC, NL, PT, RO, SE, SL, SK, TR
Nationsl: BG, CA.CN, CZ DR, JP, KP, KR, MN, NO. PL, RO, RUJ, SK, US
2. The following Offices have waived the requirsmmed for the actification of their sloction; the notificstion will be sent to them by the Isierastions) Brows
oaly upon ther vaguent:

AP: BW, GH, GM. KE, LS. MW, MZ, SD, SL., 8Z, T2, UG, ZM, ZW

EA: AM, AZ BY, KG, KZ, MD, RU, TJ, TM

OA: BF, BJ, CF, CG, CL, CM, GA, GN, GQ, GW, ML, MR, NB, SN, TD, TG

Natiomal: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BR, BW, BY, BZ, CH, CO, CR, CU,
BS, FL, GB, GD, GB, OH, GM, HR, HU, ID, I, IN, IS, KE, KG, KZ,LC,LK.LR, LS
MG, MK, MW, MX, MZ NA, NI, NZ, OM, PO
UG, UZ, VC, VN, YU, ZA, ZM, ZW

,PH, PT, SC, SD, SR, §G, SL. SY. TJ, TM. TN, TR, TT. TZ.

|

[}

) Snce the clectiond| {were) made afier the expintion of 19 mosthe from the priority the applicant is reminded thet bo omet, migect o the
m—d:umhﬂu.mmmumumu‘?_— ) before some of the desiguested Officesin =
ruspeet of which Article 22(1), & modified with effect of 1 April 2000, doss mot spply, by peying the asions] fec(s) and fanishing, if prescvibad, ¢
translstion of the issernations] application. .
the Aanex to Form PFCT/IRA01

However, in mapect of most siher designated Oflioes, the time Emit of 30 tuwths (or bier) mey sovertheless spply. See 1
-l.h-duihm-u#hmmwoﬁuumwﬁﬂ.vmnmmuMMﬂ
the WIPO Internet sita, opdated regularly.

The Imemational Barean of WIPO Amborized officer

chemin des Colambeties H
l-'!_,‘l-l Gontes 20, e e . Yoshiko Kuwahara

Facsimile No.+41 22 740 1435 Pacsimils No.+41 22 1389060
Form PCT/IB332 (Jumary 2004)
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PATENT COOPERATION TREATY

From the
INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY

To:

COLIN P. CAHOON
CARSTENS, YEE & CAHOO, LLP
PO BOX 902334

NOTIFICATION OF TRANSMITTAL OF

DALLAS, TX 75380 INTERNATIONAL PRELIMINARY

'REPORT ON PATAENTABILITY

(Chapter II of the Patent Cooperation Treaty)
(PCT Rule 71.1)
[ Date of malling
aommiseay 17 MAR 2005

Applicant’s or agent's file reference
CEAY.00179P IMPORTANT NOTIFICATION
International application No. International fillng dute ay/month/year) Priority date (day/month/year)
PCTUSO4/03448 06 February 2004 (06.02.2004) 21 Pebruary 2003 (21.02.2003)
Applicaat

FRITO-LAY NORTH AMERICAS, INC.

1.
spplication.

all the elected Offices.

tramlations end paying national fiees) within 30 months

contain a transistion of any snnexes to the international

Applicant’s Guide.

examination and that “any

for the claims.

The applicant is hereby notified that this Internationat Preliminary Examining Autharity transmits herewith the
internationa] preliminsry report on patentability and its annexes, if any, esiablished on the international

A copy of the report and its annexes, if any, is being transmiited to the International Buresu for conmmmication to

‘Where required by any of the elected Offices, the International Boyemit will prepare an English transiation of the
report (but not of any annexes) and will trangmit such transistion to those Offices.

The applicant mmst extter the national phase before cach elected Office by pexforming certain acts (filing

from the priority date (or lster in some Offices){Article

39¢(1))(sce alao the reminder sent by the Inteynational Buresn with Form PCT/IB/301).
Where a tramlation of the international application mmust be furnished to an elected Office, that transiation mmat

report on patcutabllity. It i the applicant's

responsibility to prepare and furnish such translation directly to each elected Office concerned.
For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the PCT

The applicant's attention is drawn to Article 33(5), which provides that the criteria of novelty, mwnvenqml
industrial spplicability described in Article 33(2) to (4) merely sexve the purposes of international preliminary

Contracting State may apply additional or different criteria for the purposes of deckling
m.hmmuehmmmumhmmbbam'(ummms».mmm
m:ﬂm.hnnﬂ:.mnmﬂuﬁmmbﬂh.mnhmﬁrmﬂhdﬂmm.duhnﬂ

Name and nailing addrems of the IPEA/ US

Mall Siop PCT, Amx: IPEALS
Commisskomer for Patenty
P.O. Box 1450
Alexandria, Virgials 22313-1450

Faczimlie No. 308-3230

Keith Hendricka
Telephone No. 571

AN )

Form PCT/IPEAMLS (Jammary 2004)
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY

(Chapter 1l of the Patent Cooperation Treaty)
(PCT Artic_h 36 and Rule 70)
Appilcant’s or agent’s fle FOR FURTHER ACTION See Form PCT/IPBAM 16
CFAY.00I9P t
Internationg] application No. International fllloy date {day/month/vear) Priority dute (day/month/year)
PCT/USOA/03448 05 February 2004 (06.02.2004) 21 February 2003 (21.02.2009)

Intermational Patent Classification (IPC) or mational classification and IINC

IPC(7): AI3L 1/29, 1/304, 17305, 1/015, 17217, 3/358; A21D 2/02, 2/06, 802 and US C1.: 426‘12 74, 549, 536, 560, 652, 653,
618, 619, &0, 622

[ Applicant
FII'I'O-MYNOR;HAHEIICAS.INC. -
1. This report is the international preliminary examination repost, cstablished by this International Preliminary
Exzmining Authority under Article 35 and transmitted to the applicant according to Article 36.
, mmnrma.m«bm,mwmm.
3. This report is alsp accompanied by ANNEXES, comprising:
s Dmmmwmﬂmmmm.mudgm.um:
[[] sheets of the description, clahns andfor drawings which have been smended and are the bals
of this report and/or aheets containing rectifications authorized by this Authority (see Rule
70.16 and Section 607 of the Administrative Instructions).
] shects which supersede earlier sheets, but which this Awthority cousiders comtain an

smendment that goes beyond the disciomme in the international applicstion as flied, as
indicated in item 4 of Box No. [ and the Sapplemental Box.

v. ] (sent 1o the Internavional Bureas only) a towl of (indicate type and mumber of electronic

carrier(s))

, containing a sequence Hsting and/or mbles related thereto, in computer readable form only,
uMhh&MMMDWMg(mW!&dM
Administrative Instructions).

4, This report contains indications relating to the following items:
D] BoxNo.1  Busia of the report

Box No. II Priority .

BoxNo. Il  Non-establishment of opinion with regard to novelty, iaventive step and industrial
spplicability

Box No. IV Lack of unity of lnvention

Box No. V Reasoned gtatement under Article 35(2) with regard to novelty, invemive step or
industrial applicahility; citations and explanations supporting such statesment

Box No. VI Certain documents clted

Box No. VII  Certain defects in the internstional application

Box No. VIII  Certain obeervations on the international application
Date of submission of the demand Date of completion of this report

18 November 2004 (18.11.2004) 06 March 20035 (06.03.2005) :
Name and mailing addrem of the IPEA/ US Autharized officer )
IPHANS
oo — gl ——

wr@w . Telophoae No. (571) 2721700

Form FCT/IPEA/DS (cover sheet){Tammry 2004)
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INTERNATIONAL PRELIMINARY REFPORT ON PATENTABILITY

Box No.I Basis of the report

1. With regard to the lmnguage, this report is based on the international application in the langusge In which it was
filed, unless otherwise indicated under this item.

[[J This report is based on transiations from the original Ianguage into the following lmguage .
which is the language of a tranalation furnished for the purposes of:

[[] international search (under Rules 12.3 and 23.1(%))
[] publication of the internaticnal spplication (under Rule 12.4)
[] international preliminary examination (under Rules 55.2 and/or 55.3)
2. With regard to the dlements of the interational application, this report is based on (replacemens sheets which have been

Jurnished to the receiving (Wfice in response to an invitasion xader Article 14 are referred 1o in this report as “originally filed”
and are not annexed to tNis repors):

[[] the interational spplication as ariginally filed/furnished
E the description:
pages 117 agoriginally filed/fornished

pages* NONE recelved by this Authority o
pages® NONH =~ received by this Anthority

D the claims: :
pages m_____..'llulgmllyﬁledlﬁunhhd
pages® 1824 umﬂd(mgﬁ:mﬁwnﬂﬁ)mﬂumw
pages® NONE recelved by this Authority on
pages® NONB “received by this Anthority on
BXl the drawings:
pages Ut s origiaally filed/fimaished
pages* NONE recelved by this Authority on
pages* NONB received by this Authority an

D a sequence listing and/or any related table(s) - see Supplementsl Box Relating to Sequence Listing.

i The amendments have resulied in the cancellation of:

X| the description, pagespone
X the cisima, Nos oo
X] the drawings, sheets/fige none
the sequence listing (speclfy): _pooe
X any wble(s) related 1o the sequence lating (spectfy): _mooc

4. [] This report has been established a8 if (some of) the amendments amexed to this report and listed below had not been made,
since they heve boew considered t go beyond the disciasre as fiied, 8¢ lndicated in the Suppleneatal Box (Rulo 70.2(c)).

X

the description, pages
the claime, Noa._
the drawings, sheets/figs
the sequence Listing (specd}):
any tahle(s) related to the sequence listing (specly):

*Ihnlﬂ.mwdlgﬁmm!ghm “superseded. "

00000

Form PCT/IPBA/409 (Bex No. I) (amary 2004)
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. : Internations] spplicstion No.
INTERNATIONAL FRELIMINARY REPORT ON PATENTABILITY | FCT/USOAUS448

Bax No. V_Ressoned statement under Artide 35(Z) with regard to novelty, inventive step or Industrial
applicability; citations aud explanations supporting such sinfement

1. Statemerg
Novelty (N) Claims NONB _YES
Claims 1-41 NO
Inveative Step (IS) Claims NONE YES
Claims 141 NO
Industrial Applicability (1A) Claims 141 YES
Clabme NONE NO

2. Citations and Explanations (Rule 70.7)
Picase See Continuation Sheet

Form PCT/IPEA/409 (Box No. V) Jammry 2004)
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. Intermatiomal application No.
INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY

Supplemnis] Box Reluting to Sequence Listing
Continustien of Bax No. I, item 2;

1. With regard to any mucleotide and/or amine ocid sequence discioted In the Internations] application and ecessary o the
claimed invention, this opinion was established on the basis of:

. type of material
[]  a sequence tisting
I:I tablc(s) related to the sequence listing
b. format of material
[ i wrinen foemar
[] iz computer readabie form
c. time of filing/furnishing
(] cootained in the intrnationl spplication as filed
[ fited togesher with the Ineromional application I computer readable form
[] furistied mubwequently o diis Authority fos the purposes of scarch and/or exemimarion
D received by this Authority as an amendment® on

2. D In addition, io the case that more than one verslon or copy of a sequence Jisting and/or table(s) reixting thereto has been
filed or furnished, the required atatements that the information in the subsequent or sdditlonal coples Is identical to that In
the applicetion as filed or does not g0 beyond the application as filed, as spproprisie, were furnished,

3. Additions]l comments:

g ru@um 1 appiies, tha listing and/or able(s) relmed thereso, M,ﬂl.pﬂlflhhﬂ'dﬁmw't.mk’IJl

‘mmmmmwm-mu-w_ﬁuqmi)




Tnternediom] appiication No.
. INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY PCT/USO4/03448

Supplanental Box

In case the space In my of the preceding boxes i not sufticient.
Contimmtion of:

V. 1, Qitations s Explanutions:

(D Claims 1-10, 16, 18-32 and 37-41 lack novelty onder PCT Article 33(2) as being anticipated by Zimmermgn et al. (US PAT
5,514,387).

Zimmerman of al. disclose a "calchon-enriched baked good and method of meking™, which comprises adding a calciom compound to
the flour or dough ingrodients, At colizon 6, it is stuted that “the cxicium component may be one or more edible acidic, neutral or
basic imorganic or acid salis”, such as calciom citrate or calclum malate (col. 6, lines 51-56). “The flour component may be any
conminuted cereal grain or edible seed or vegetable meal”, inclixding flour and sarches from corn, whest, potato and rice (Jop col.
12). Reducing sugars such 21 fructose may be added t0 the flour compoaent mixture as well. The dongh compositions are then
baked i temperatures shove 2500F, or 1210C (col. 20). The process may be weed to form “cooldies, brownies, sacks, soack chips,
Ttagel chips, Melha toast, preterels and the like® (ahatract and col. 6)-

As stzied In e first paragraph of cohang 3, “calchan carboostz ia the prefirred calcium companent for enriching the exickum content
of taked goods In accordmes with the present iovention. ”

Specific amounts of calcinm carbonste are provided therein. Thus, the instantly-clatmed lavention is axticipsted by the reference. As
the camined clabms do ot recite specific ranges or amoums of the added cations, and encompass broad ranges of the cations, 20 long
as they provide a “reduced” smount of scrylamide in the thermally processed food, the munges reclted in the refereace would be
cxpected to meet the instant claim limitatlons, Note that the: amousts recited In the reference meet or exceed the smounts exemptified
by applicant's exampies In the pecification, being the best avallable amounts to compare. Regarding claims 6-9, it 1s noted that free
asparagine occurs in amny vegetables, including high smounts in cereal grain products and potato, and tins this Interaction between
the free saparagioe and eation would mxturally take place upon the addition of the magnesium carbonate or calchm carbonate to the
flour dough product, as performed In the reference.,

In the reply to the Writeen Opinion, spplicant has stated that because the independent clabms have been amended or gdded, “narrowing
the acope of the clalms presented herein to methods for reducing acrylamide io potsto chips amd corn-hased chips,” the rejection over
Zinomermman et al. should be withdrawn, This i not deemed persussive, as Zimmerman e al. lllldﬂllydlnhulllellufalﬂm
ioms in corn- or potxto-besed food prodacts, including “smecks, snack chips, bagel chips, llnll-un.puﬂuunhllh Thos e
claims Iack novelty as being anticipated by Zimmerman et al.

(I Claims 1-41 lack novelty under PCT Articde 13(2) as heing ansielpated by Prosise et al. (US 6,716,481,

Prosiss et al. discloss snack foody which “provide a balanoed mix of an amino scid source, fat, and carbobiydeates”™ (ahetract).
Columns 3 and 5 recite varions sxmcios which may be produced by the invention, including beked and fried suck foods such a3 potato
crisps, com chips, cracken, cookdes an] pretseis. Hach of these requires the processing of a starch-based dough. .

Form PCT/IPEA/MOS (Supplemental Box) (January 2004)
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Sopplements] Boax
~

Column 23 discloses the fortification of the mack food dough with varions minerals and their sits. “Embodiments of the present
Iavention may be fortified with minerals such as calciim, phosphorus, magneshon, lron, zinc, lodine, selenhm, oopper, manganese,
fluoride, clromium, molybdennm, sodiom, potassium, and chloride. . .

Specific amounts of ealclum, magneshum, iron, copper, phosphorus, and zinc are provided therein, Furtheymore, the mits of these
minerals may be utilized. “The source of the mineral sait, both those with estabiished U.S. RDA levels or with safle and adequate
Intake levels, as well as those with no as yet established human requirement, used in the practice of this invention, can be any of the
well known salis incinding carbonate, oxide, bydroxide, chloride, sulfate, phospbate, pyrophosphate, gluconate, lactate, acetate,
fumnarate, clirate, malste, xmino acide and the (ke for the cationic minevals and sodium, potasium, calcium, magnesium and the like
for the anionic mincrals. However, the particular salt uped and the level will depend upon their interaction with other food product
ingrediects. Elemenial iron (clectralytic or reduced iron) is axother preferved source of ivon.”

Bxampie 21 provides for a fabricated potat crisp made according o the methods outined In the reference. Example one provides an
exexplified amout of sodivm alumisgm phosphate, at 0,76 %.

In the reply to the Written Opinlon, spplicant bas statnd that the reference “does nat disclose any example of an applicatlon (o com or
tostilla chips of the Prosise mathad”, and that “Prosise does oot seach the use of the addicdon of divalent or trivaless cations in the
production of Gbricxied potaty chips or fbricaned com-based cliips.® Applicants state that Prosiss of al. slmply provides & “Jgundry
list" from which one Is to "plck” and “choose” a combination. This is not doemed persuasive for the reasons of record.  Applicant's
own ciahms were originally drawn to wch food items broadly sucompemed by “a thenmally processed food manufsctred froma |
dough”, very similar & the disclosure of Proslas ctal. Similarly, applicant’s current cinims broadly recite the addidon of & catlon,
where certain dependent clatms provide a “Lanndry list® of different cations from which to chooss. The added componeats as recited
by Progise are “found in sobstantially the game situation where they do subsiantiaily the same work”. The mumber of components
provided docy not detract frouy the-fhet that the reference specificslly seuches and suggest the Inveutlon.

NEW CITATIONS

Form PCT/IFEA/409 (Supplemental Box) (January 2004)



WO 2004/075657
' “\TENT COOPERATION TREATY PCTAS2004/0034

From the INTERNATIONAL BUREAU

PCT Ta:

SBECOND AND SUPPLEMENTARY NOTICE

INFORMING THE APPLICANT OF THE CAHOON, Colin, P.
COMMUNICATION OF THE INTERNATIONAL Carstens & Cahoon, LLP
APPLICATION (TO DESIGNATED OFFICES P.O. Box 802334
WHICH APPLY THE 30 MONTH TIME Dallas, TX 75380
LIMIT UNDER ARTICLE 241)) ETATS-UNIS D'AMERIQUE
(PCT Rule 47.1(c)}

Dale of mailing {day/monih/vear)
23 June 2005 {23.062005)

Applicant's or agent's file reference

GFLAY.00179P IMPORTANT NOTICE
Intemnational application No Imomational filing date (dayAnoniivyear) Priarity daic (dayimonthAesr)
PCTIUSMIOMB 06 February 2004 {06.02.2004) 21 February 2003 (21.02.2003)
Applicanm

FRITO-LAY NORTH AMERICA, INC. ot al

I. ATTENTION: For any designsied Office(s), for which the time limit ander Article 22(1), a8 in force from 1 April 2002 (30 moaths from
the pricvily date), does not apply, plesse see Form PCT/IB/308(First Notice) lasued previcusly.

muwpmmmﬂmumomum.hmmmmmmr{n a8 in force fram 1 April 2000,
does apply, has'lmve requesied that the communication of nnmuhnlqplmnmnwﬂdﬁrhmﬂchzn.bmm
Rauie 93bis. 1. The Inamatiornl Borean hag effected thet commenication an the date indicaied below

10 Ssptember 2004 (10.09.2004)

AU, AZ, BY, CN, CO, DZ, EP, HU, KG, KP, KR, MD, MK, MZ, NA, RU, 8Y, TM, US

In accordance with Rule 47.1(c-bis){), thase Offices will accept the present notice as conclusive evidence that the communication of the
iniemational application has duly takoen place on the date of mailing indicated above and no copy of the internationat application is required
fo be farnishad by the applicent to the desigastad Offica(s).

3, The following designated Offices, for which the time Hmil under Anicle 22(!), as in force from | Agmil 2007, does apply, bave Dot
recuesied, as af the time of malling of the prescas notice, that the commmnication of the internatioam] applieation be effected nnder Rule
93bir.1:

(5

AE, AG, AL, AM, AP, AT, BA, BB, BG, BR, BW, BZ, CA, CR, CU, CZ, DF, DK, DM, EA, EC, EE, EG, ES, F1, GB, GD,
GE, GH, GM, HR, ID, IL, IN, IS, JP, KE, KZ, LC, LK, LR, L8, LT, LV, MA, MG, MN, MW, MX, N, NO, NZ, OA, OM, PG,
PH, PL, PT, RO, SC, SD, 8G, 8K, 8L, TJ, TN, TR, TT, UA, UZ, VC, VN, YU, ZA, ZW

In sccovdsnce with Rule 47.1(c-bis)(ii), those Offices accept the present notice &3 concinsive evidence that the Contracting State for which
mmu-awmhumumuwmnwumd.mdmm

4. TIME LIMITS for eairy inte the national phase
For the dmignated or clected Office(s) tisied sbove, the applicsble iime Bmit for eniering the national phase will, mhject (o what js sald o
the fallowing paregraph, be 30 MONTHS fram the pricrity date. .
lnpu:llce.hmmmhMIhaMMummumly.fwmpﬁdmmmduﬂndh
designated or elected Office(s) listed showe, For regular updstes on the applcable time linafts (30 or 31 months, ar other time lipi(),
Office by Office, refer w tha PCT Gazette, the PCT Newsletter and tha PCT Applicars's Guide, Volums 11, National Chapiers, all available
from WIPO's Internes site, st hitp=//ororw.wipo.im/potien/indax himl

It is the applicant’s sole respomslbility 1 monitor all thess time limits.

The Insmational Baresa of WIPO Asthorized officer

34, chemin des Colombenzes
1211 Geneva ™0, Switzariand - Yoshiko Kuwahara

Facsimile No.+41 72 740 14 35 Faczimils No.+41 22 338 5090
Form mmwmauMM}
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18 CONSIBNACION 1t

DEPOSITANTE TIPD PAGD BANCD CUENTA. No. PAGO FECHA P&D Vr. PABOD -

NARIO DELGADO ECHEVERRY CONGIGNACION  BANCO POPULAR  030-00110-4 1407 23/08/2005 9,874,000.00

st CONCEPTY D SN

]
'ﬂl‘l. RENTISTICO CONCEPTO TOTAL CONCEFTO
1 30003-01-01 SOLICITUDES 1 TRAMITES DE SOL. BE PATENTE DE IM #43,000.00
TOTAL 3 ) #43,000.00
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Marces - Pelaniss Bogotd D.C. - Colombia
odelon - Disefics Awvda. 22 Park Way No. 37 — 31 Of. 202
Nombres Comerciles - Ensefias Tals. (371) 2444008 — 3800024
Propledad Intelectual . Fen (571) 2442408 A_A. No. 8207
Registros en ol Exiarior E-mai: mdo@mdalaw com

Registros Sanlardos INVIMA - ICA
Acciones Judicialas ~Adminisiratives
Derecho Comnerclal - indusirial

Asssaria - Contraios - s Mario Delgado Echeverry e Hijos Ltda. Mismbros ACP| - ASIPI - APPI

Comresporwalls s Nival Mundial

Abogados Consultores — Marcas y Patentes

The Undersigned, Thomas P. Schur, citizen, adult, and living in
Dallas, Texas, United Siaies, in my position of legal
Representative of the company Frito-Lay North America, Inc.,
with its headquarters located st 7701 Legacy Drive, Plano, Texas
75024-4099, US, which is incorporated in the State of Delaware,
United States, grnt ample and  sufficient power of sttomey to:
JAIME EDUARDO DELOADO VILLEGAS and/or
CLEMENCIA DELGADO VILLEQAS, attomeys, adulis,
residing in Bogotd (Colombis), so that on our behall and
representation, camy out before your office all tipes of ermands
an cspecial procedures for the registration and renewal of all
kinds of Product and Service trademarky, deposits of name and
commezcial logotipe, industtial models and drawings, Invention
patents, utility models, Integrated circuits, name of dowmain,
Copyrights, plant vericties, agriculiural, veterinary and snitary
registries, cupacity certificates, renewal, modification, tranafer,
assignment and expunsions and to be responsible as penerul
attomneys, for the supervision of all matters related to industrial
and Intclectusl properly, being empowered o present and
withdmw objections, to present sppenls, to request testimonies,
to receive documents, to pay legal fees, 1o mprove
exploitations, to agree on trangactions an trademeark agreements
with thid puties of legal entities, to sbandon action, to
substituie and to carry out all the necessary actions before any
administrative sutharity of the aforermentioned purposes” in the
event that such procedures shall be tansferred unto & judicinl
field, the legal representatives are suthorized to act as plantiT
or defendant before the compelent authorities, having an ample
power o scttle, to submit to arbitration, to waive, to present
appeals and all other necessary speeial faculties.

For that purpase, [ kindly request to gran ample powers (o our
atiomeys, who shall be sble to exercise the functions
independently or collectively.

The present power of atiorney revokes and cancels any other
previous powers of sttomey given by the Company in the
territory of the Colombian Republic.

Sincerely,

Frito-Lay North Ameries, Inc.

mﬁn@? SQ'-J‘(_—

Thornas P. Schur, Assistant Secretary

Notariai Certificale:

The undersigned Notary Public certifies that the preceding
signature resding Thormas P. Schur ia suthentic; that signer is
Assistant Secretary of Frito-Lay North Americs, Inc. of Plano,
Texas, United Stxtes, and that he is empowered to grant this
power, and that said Company exists and is duly organized in
accordance with the laws of the Suate of Delaware, United
States. .

All the foregoing facts are known to the Notary duc 1o hiwher
having examined the respective documenis to which he/she, the

Notary, stiests.
Granted and signed at Plano, Texas, on July @A), 2004.

traal - ‘. ‘
Publie, Staio of Texss

ormnmission Expires: [9-&2—-05

This Power of Attoroey should be anthen

filed Notarial certifiente and legalized by Jufty
Colomblan Consulate.

.ﬂ.‘
My

C wdman e

Atentamente s¢ dirige 3 Unsted
ciudadann mayor y vecine de
— pars manifestaric que en mi
condicion de Repressmtante logal de W firma
domicilisda en y
constitulda Inlcsimente en ____
canfierd poder general, amplio y suficiente s los Dres. JAIME
EDUARDO DELGADO VILLEGAS, yo CLEMENCIA
DELGADO VILLEGAS, Abogpados, mayores y vecinos de
Bogoth, D.C. (Colombis), para que en nuestro nombie y
representacidn adelanten ante Ustedes toda clase de diligencias y
procedimientos especiales para ¢l Registro y Renovacidn en
Despacho, de ioda clase de Marcan de Producto y Servicio,
Depdsitos de Nombre y Enscfla Comercial, Disefios Industriales
y Putentes de Invencidn, Patentes modelo de Utilidad, Esqueras
de Circuitos inlegrdos, Nombres de dominip, Derechos de
Autor, Variedades vegetnles, registros agricolas, veterinarios y
snitrios, certificados de capacidad, renovacién, modificacidn,
traspaso y ampliecidn de Jos mismos y atlendan como
Apoderudos generules todo ammto referents o la Propiedad
Industrial e intelectugl, quedando facultndos para presentar y
retiar Opagiciones, inierponer recursos, solicitar  testimonios,
recibit documenios, cancelar costos legules, prubar
explomciones, aceplar transaceiones, llegar & acuerdos marcarios
con fercems personss o entidedes juridicas, desistir, sustituir y
hacer: cumnio fuere necesario ante  cusiquier autovidad
adminigtrativa para log fines arriba indicades; y en caso de que
¢l procedimiento debiern pasar a conocimiento judicial, quedan
facultados para aciuar como derandantes o demandados mnte Jos
Jueces que  scan competentes, con  poder amplio, pudiendo
transar, someter 8 drbitros, desistr, interponer recursos ¥ con
todas 1ss demds faculindes expeciales que fUueren necesaring.
Con dste objein, rvego le comfiemn personeria suficients a
nuestros Apoderados quicnes podrin obrer en forma conjunta o
independiente.
El presente poder revoca y cancels cuantos poderes se hubieren
otorgado por s Compafiia con amterioridad a csta fecha en el
territorio de la Repiblica de Colombis.
Atentamente,

CC.

Certificacion Notarial:
El infrascrito Notrio Piblico certifica que Ia firm que antecede
y dice

€3 nuténtics: que el fimmnte e

que tiene feculiad para otargar este poder y que dicha compafiia
existe y csth debidamente organizada de conformided con s
Leyes de :
Todos Tos hechos anteriores le constan par haber examinado los
documentos respectivas y de todo ello da fe.

y firmado en el
de de 20

o



SSecreiary of State
APOSTILLE
(Convention de La Haye du 5 Octobre 1961)

1. Country: United States of America

This public document

2. has been signed by CYNTHIA L HUDDLESTON

3. acting in the capacity of Notary Puoblic, State of Texas

4. and bears the seal/stamp of CYNTHIA L HUDDLESTON, Notary Public,
State of Texas, Commission Expires: 10-22-05

CERTIFIED
5. at Austin, Texas 6. on July 23,2004

by the Secretary of State of Texas
Certificate No. N-417700

Seal 10. Sigpature:

&a



PODER
Atentamente ee dirige a Usted Thomae P. Schur. ciudadanco
mavor Vv vVvecino de Dallas. Texas. Estados Unidos. para
menifestarle que en ml ocondicién de Reprepentante legal de la
firma Frito-Lay WNorth America. Inc.. domiciliada en 7701
Legacy Drive. Plano. Texas 75024-4099. Estados Unidos,
confiero poder sgeneral. amplio y suficiente a los Doctores
JAIME EDUARDO DELGADO VILLEGAS. vy/o CLEMENCIA DELGADO
VILLEGAS. Abogados. mayoree y vecinos de Bogotd, D.C.
(Colombla). para gue en nuestro nombre y representaclén
adelanten ante Ustedes +toda claee de diligenclaes ¥
procadimientos especliales para el Reaistro y Renovacién en su
Desvracho. de toda clase de Marcas de Producto y Serviclo.
DepSsitos de Nombre v Eneefla Comercial. Disefios Industriales
v Patentee de Invencién. Patentes Modelo de Utilidad,
Esquemas de Circuitoe Integradoe. Nombres de Dominio,
Derechos de Autor. Variedades Vegetales. registros agricolas.
veterinarios ¥y sanitarioe. certificados de capacldad,
renovacién. modificecién. traspasc y amplisclién de los mismos
v atiendan comc apoderados generales todo asunto referente a
la vpropiedad industrial e intelectual. quedando facultados
vara presentar v retirar Oposiciones, interponer recursos,
solicitar testimonios. recibir documentoe. cancelar costos
legales. probar explotaciones. aceptar transacciones, llegar
a acusrdoe marcarios con terceras versonas © entidades
Juridicae. desistir. sustituir v hacer cuanto fuere necesario
ante cualauier autoridad administrativa vara loe fines arriba
indicadog: ¥ en caso de que el procedimiento deblera papar a
conocimiento Judicial. guedan facultados para actusr como

demandantes o demand \ los Jueces gque sean

o fanfeion

Teaductor  Interprole Ofiokal
it Ml 0 ot
SEREdRa




rcompetentes. con poder ampllo. pudiendo transar. someter a
drbitros. deeistir. interroner recursoe y con todas las deméds
facultades especiales que fueren necesarias.

Con éste objeto. ruego 1le confieran personeria suficliente =a
nuestroe Apoderados qulienes podrén obrar en forma conjunta o
indevendiente.

El vresente JSoder revoca vy cancela cuantoe poderes ee
hubleren otorsado ror la Compafiia con anterioridad a esta
fecha en el territorio de la ReviGblica de Colombia.
Atentamente. Elrmasdo por: Thomas P. Schur

Secretario Adjunto de Frito-Lay North America. Inc.

Cacvtificacifn Notarial:
Bl infrascrito Notario Pabllico certifica que la firma que
antecede v dice THOMAS P. SCHUR ee auténtica: que el firmante
ag SECRETARIO ADJUNTO de FRITO-LAY NORTH AMERICA. INC.. que
tiene facultad para otorgar este poder y gue dicha compafiia
existe v estd debidamente organizada de conformidad con las
Leves del Estado de Delaware. Estados Unidos.

Todos los hechos anteriores 1le constan vor heaber examinado
los documentos resvectivos v de todo ello da fé.

Dado v firmado en Plano. Texus; B los 20 diss del mes de
Julio de 2004.

Firmado v Sellado vor: Notario Puablico

Estado de Texas. Condado de Collin

CYNTHUA L. HUDDLESTON

Feoha de Vencimiento: 10-22-2005

Este poder debe ser lesalizado con Apostille. Favor reducir a
Escritura PGblica ante Notarlo

At



1

-ESTADO DE TEXAS
Secretario de Estado
APOSTILLE
(Convention de La Have du 5 Octobre 1961)

1. Pafs: Eetadoe Unidoe de América -
El vresente dooumento phblico...
2. ha sido firmade por . CYNTHIA L. HUDDLESTON ... -

" 3. en su condicién de .I’lo.t-.anin_Bnhlic.o.._Eandn_EiIem- 2

i "
e

4. lleva el eellos/estampilla de _CYNTHIA.. L,. HUDDLESTON.

Notario Publia "-
Comision_Notarial: 10-22-05. Eel - . 5
CERTIFICA gﬁ% T o B
) = N
5. en . Anstln,. Texas gag e.n? =
3 (&, ] %
8. ol .d5a_23 de Julio del 2004 %533 TA =
sda St §
7. por el Secretario de Eamtado de Texas B 3z
B. Certificade No. N=-41TT00 : iy a "
9. Sello " 10. Firma: y {. :
?EEEE =] ggi*
Geoffrey 5. Connor Egg 2
Secretario de Estado E
e P> =5
ot .

La anterior es Traducclén Oficial de un documerft':. p:gaeﬁado

originalmente en inglée. Esta traducclén fue realizada vpor
GABRIEL RUEDA CHADID (Traductor Oficial). Reeolucién 5886 del

l'ﬁn.‘!ust.icia. por 1o cual estampo mi Sello vy Firmo.

Bogotsd D.C.
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