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Referencia: Expediente No. 06.066.897
Solicitud de Patente de Invencion titulada: “Método para hacer un sustrato

alimenticio con doble textura que tenga pedazos grandes condimentados”

Solicitante: Frito-Lay North America, Inc.

RESPUESTA AL AUTO NOTIFICADO POR FIJACION EN LISTA NO. 309

DEL 3 DE SEPTIEMBRE DE 2010, oFicio NO. 11282 (EXAMEN DE FONDO)

ALVARO CORREA ORDONEZ, mayor de edad y vecino de Bogota D.C., identificado tal como
aparece al pie de mi firma, en mi caricter de apoderado de la sociedad en referencia, doy
respuesta al auto emanado por ese Despacho dentro del término de prérroga solicitado

mediante memorial 06.066.897 00006-0000 de fecha 11 de octubre de 2010:
1. Objeciones del Examinador

1.1 De la solicitud de patente
1.1.1.  Descripcion

Dice su Despacho que Ia traduccion de la solicitud resulta muy literal y que por lo tanto es

muy dificil de leer. Sugiere una revision.
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Se mencionan como ejemplo las expresiones “toppings” que se deberia traducir como

“ingrediente” o “cubierta”,

Menciona, ademids, que la expresidn “transicion al vidrio” no existe y que la expresion

correcta es “transicion vitrea™.

Anota, también, que la expresion equivalente de destrosa” realmente debe ser “equivalente

de dextrosa®.

Finalmente observa que la palabra “hidroscopico™ no existe, pero si la palabra

“higroscopico™.

También se ohjetan las expresiones: “Acido nucléico Aw fresco”, “actividad de apua
fresca”, “carbohidrato comestible que se somete a cambio de transicion a vidrio”, “a una
temperatura de adhesivo”, “en donde dicho segundo recubrimiento por lo menos un

EEE 1 %

humectante”, “comprende un andlogo a queso”, “liene un espacio vacio”, elc.
1.1.2. Reivindicaciones

Dice su Despacho que la traduccion de la solicitud resulta muy literal y que por lo tanto es

muy dificil de leer. Sugiere una revision.

Se mencionan como ¢jemplo las expresiones “toppings” que se deberia traducir como

“ingrediente” o “cubierta”.

Menciona, ademas, que ln expresidn “transicién al vidrio” no existe ue la expresion
H 3

correcta s “transicion vitrea™.

Anota, también, que la expresidn equivalente de destrosa” realmente debe ser “equivalente

de dexirosa®™.

Finalmente observa que la palabra “hidroscépico” no existe, pero si la palabra

“higroscopico™.

o
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También se objetan las expresiones: “Acido nucléico Aw fresco”, “actividad de agua
fresca”, “carbohidrato comestible que de somete a cambio de transicion a vidrio”, “a una
temperatura de adhesivo”, “en donde dicho segundo recubrimiento por o menos un
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humectante”, “comprende un andlogo a queso”, “tiene un espacio vacid”, etc.

Su Despacho también anota que: el solicitante utiliza la expresién “adhesivo seco™ para
referirse a jarabe de maiz u otros como dextrosa, dextrina o maltodextrosa. Considera sn
Despacho que dichos compuestos no pueden catalogarse como adhesivos per se dado que
tienen maltiples usos en la industiia de alimentos. Sugiere por lo tanto eliminar la expresion

“adhesivo seco” de las reivindicactones.

Considera, ademas, su despacho que [rases y palabras ambiguas como “susiancialmente”
b

“cerca de” no deben wtilizarse en las reivindicaciones.
Considera incorrecta la expresion “actividad de agua fresca”.
También considera que la expresion “actividad de agua en caliente™ es ambigua.

Su despacho opina que el solicitante coloca como sindénimas las expresiones “coccion” y
“horneado” siendo procesos diferentes. Por lo tanto sugeiere la revision del término

especialmente en la reivindicacion 4.

Se considera que la expresion “pendientes de sorcion” no estan enmarcadas dentro de un
contexto y no son expresiones de uso explicito sino que estan asociadas a diversas variables
y por lo tanto sugiere modificar dicha expresion por alguna otra que se relacione en la
descripeion y que exprese que a una misma temperatura y a determinada actividad de agua

un alimento absorbe mas agua que otro.
Sugiere corregir la expresion “queso analoge” por “andlogo del queso™.

Finalmente considera que tal como se encuentra redactado el capitulo, el producto de la
reivindicacién 26 no necesariamente se produce con el proceso de las primeras
reivindicaciones. Se considera que si bien coinciden algunas variables no es necesario que

dicho producto pase por el proceso relacionado inicialmente. Se sugiere, por lo tanto, hacer
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dependiente la reivindicacion 26 de la 1.
2. Argumentos a favor de la patentabilidad de la solicitud
2.1  De la solicitud de patente

De acuerdo con las observaciones planteadas por su Despacho en cuanto a algunos defectos
de la traduccidn, se ha procedido a hacer una detallada revision de los textos de la

descripcion y reivindicaciones los cuales se allegan corregidos de acuerdo con su solicitud.

A pesar de lo anterior, el solicitante desea hacer algunos comentarios a las observaciones

planteadas:

En relacion con la observacion a la expresion “adhesivo seco”, el solicitante desea
manifestar que no es claro el por qué de la misma. El solicitanie desea, ademas, mencionar
que la descripcion es clara cuando se establece que el uso de jarabes de maiz u otros
carbohidratos aceptables da como resultado preferiblemente la aplicacion como adhesivo
seco. De tal forma que varios adhesivos secos similares a los descritos son, también,

aceptables como tales.

Por favor note patentes Estadounidenses como la 7.074.446 y la 5.298.268 en donde sc
utiliza tal expresion en el mismo sentido y nunca se recibié una observacién como la
presente. La aplicacion que se reivindica para tales sustancias en la presente invencion es
claramente como adhesivo seco. Ademas la expresion adhesivo seco y los potenciales
compuestos que se pueden utilizar se describen con suficiencia en la descripcidn. Un
experto en la técnica no tendrd ninguna dificultad en entender el término “adhesivo seco” a
la luz de la explicacion y mencidn que se hace en la descripcidn presentada por el
solicitante, Su Despacho Ia considera ambigua, sin embargo, el solicitante ha descrito de
manera muy clara la invencion, lo mismo que como y cuales tipos de compuestos se
pueden utilizar como adhesivos secos. No obstante Ja anterior explicacién y sélo con el
objeto de hacer mas expedito el tramite de la presente solicitud, el solicitante ha decidido
modificar la expresion adhesivo seco por: “uno o mas de solidos de jarabe de maiz,
dexirosa, dextrina, maltodextrosa, sacarosa y polidextrosa™, tal y como se define en la

descripeidn,
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En cuanto a la observacion relacionada con el hecho de que las expresiones “coccion” y
“horneado™ no son sindnimos, el solicitante desea manifestar a su Despacho que su
apreciacidn es incorrecta.
Con el fin de demostrar su error el solicitante allega copia del significado del verbo “cocer”
que presenta el diccionario de la Real Academia de la Lengua en donde en la segunda
acepeion establece:
2.tr. Somenter pan, cerdmica, piedra caliza, etc., a la accién del calor en
un horno, para que pierdan humedad v adquieran  determinadas
propiedades. (resaltado fuera de texto)

Por su parte en la definicion de hornear el mismo diccionario dice:
1. tr. enfiornar

Y en enhornar dice:

1. tr. Meter algo en el horno para asarlo o cocerlo. (resaltado fuera de texto)

De otro lado, el diccionario de sinonimos Signum en el sitio  wel:

http://www diclib.com/Mornear/show/en/sienum/H/061/720/12/13/25442  establece  como

sindnimo del verba “hornear™: asar, tostar, cacer, calentar, pasar, preparar. (resaltado fuera
» bR el » b

de texto).

De acuerdo con la anterior explicacion resttlta claro el error de su Despacho y solicita que se

de como superada la objecion.

En relacion con el término “pendiente de sorcion” el solicitante considera que tal como se
explica en toda la solicitud cuando se refiere a los problemas resueltos por la invencién y

sus beneficios:
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“Los ingredientes alimenticios estan tipicamente
incluidos en un paquete de alimentos herméticamente sellado y
asi un equilibrio aproximade con la humedad relativa con el
interior del paquete. Se ha comprobado la dificultad de
lograr un alimento de pasaboca con doble textura o con
miltiple textura, en razén a gue el ingrediente del alimento
gue tiene un contenido de humedad inferior y por lo tanto una
textura crocante, tipicamente absorbe la humedad evapcrada
proveniente del ingrediente de alimento gque tiene un
contenido de humedad mayor v de esta manera una textura mas
suave.

En la medida en que el ingrediente alimenticic con
contenido de humedad inferior absorbe agua éste se vuelve
menes crocante., En  la medida en gque el ingrediente
alimenticio c¢on contenido de humedad mayor pierde agua éste
se endurece. Debido a esta migracidén de humedad es dificil
lograr una vida de almacenamiento larga de los productos de
pasabocas con doble textura.”

“Este problema se empeora en productos alimenticios con
cubierta de textura multiple gque requieren un adhesivo. Los
sistemas adhesivos basados en agua utilizados sobre sustrato
alimenticio impactan negativamente la tfextura en razén a que
la hidratacién y el subsecuente secado térmico destruyen las
estructuras internas. MAas atn, un adhesivo basado en agua
deteriora el caracter crocante del fragmento, especialmente
si se aplica en un estado acuocso, en razén a la migracién de
la humedad proveniente del adhesivo hacia el sustrato
alimenticio.”

“Una isoterma de sorcidén de humedad es una representacidn
grafica de la relacién entre el contenido de humedad de un
ingrediente comestible que absorbe humedad y el Aw de ese
ingrediente comestible a una temperatura particular
ceonstante. El eje X representa el Aw y el eje Y representa el
porcentaje de humedad de los componentes comestibles
principales. Un ejemplo de una iscterma de sorcidn de humedad
del fragmento 202 y una isoterma de sorcidn del achesivo 204
se han ilustrado en la figura 2. Una isoterma de desorcidén es
una representacidn grafica de la relacidédn entre el contenido
de humedad de un ingrediente alimenticio que pierde humedad vy
el Aw de ese ingrediente alimenticio a una temperatura
particular constante. Una isoterma de desorcién de humedad
del andlogoc del quesc estable al almacenamiento 206 se ha
ilustrado en la figura 2. Como se ha usado aqui, la pendiente
de sorcidén se define como la pendiente de la curva de sorcién
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o desorcidén de un valor de actividad de agua particular.
Entre mé&s empinada la pendiente de sorcidn, mayor es la
inclinacién a absorber agua. De manera opuesta, entre mas a
nivel esté la pendiente, wmenor es la propensién de un
ingrediente alimenticio a absorber agua.”

Teniendo encuenta fa anterior explicacion que aparece en la solicitud, se considera que un
experto en la téenica entenderia las reivindicaciones tal como se citaron. La presente
invencion mejora con los métodos luego de adherir trozos grandes saborizantes en particula
en un sustrato de alimento, mientras se le da una vida de almacenamiento larga al minimizar
la migracion de humedad. A pesar de la anterior explicacion, se han hecho algunas
modificaciones a la redaccidn de las reivindicaciones en donde dichas pendientes de sorcion

yano se mencionan.

Finalmente la reivindicacion 26 se ha hecho dependiente de la reivindicacion 1 de acuerdo

con lo solicitado.
En virtud de lo anterior, solicito que s¢ acepten las razones expuestas en el presente
documento y en consecuencia, se otorgue el privilegio de patente de invencién para el

invento que se tramita en este expediente.

Atentamente,

L.VARO CORREA ORDONE%
.C.No.79.143.366 de Usaquén
P.20.281

Anexos: 1. Capitolos Descriptivo y Reivindicatorio modificados
2. Definiciones de los verbos “cocer”, “hornear” y “enhornar” encontrados
el Diccionario de la Real Academia
3. Copia del resultado encontrado en el diccionario de sindnimos Sigrnum en
relacion con el verbo “hornear™.
4. Copia de las Patentes US 7,074,446 y US 5,298,268

RAC/BOGDMSHS510T7-V1-P2006_000154-0710.D0C



Anexo 1

Capitulos Descriptivo y Reivindicatorio modificados



METODO PARA HACER UN SUSTRATO ALIMENTICIO CON

DOBLE TEXTURA QUE TENGA TROZ0OS GRANDES CONDIMENTANTES

ANTECEDENTES DE LA INVENCION

1. Referencia Cruzada a Solicitud Relaciocnada

Esta solicitud es una continuacidén en parte de la solicitud de
patente U.S. Serie No. 10/636,970, presentada en octubre 30,

2003, cuya descripcidén técnica se incorpora aqui como referencia.

2. Campo Técnico

La presente invencidén se relacicna con un método para
adherir pedazés, fragmentos, porciones o bocados tridimensionales
a un sustrato y mas particularmente, a un método para adherir
pedazos de alimentos grandes tridimensionales a un sustrato de
alimento de pasaboca por medio del cual los pedazos grandes se
adhieren sustancialmente al sustrato. Mas especificamente, la
presente invencién se relaciona con un método para elaborar un

alimento de pasaboca con cubierta de doble textura.

3. Descripcidn de la Técnica Relacionada

Las particulas alimenticias se agregan a menudo a los
alimentos, especialmente a los alimentos de pasabocas. Los

fragmentos de tortilla, pretzels, crackers, palomitas de maiz, y



numerosos otros alimentos tienen a menudo condimentos aplicados a
ellos durante el procesamiento. Los condimentos utilizados,
usualmente en forma de polvo, han incluido la sal, el queso, el
chile, el ajo, la especia Cajun, condimento ranchero, crema agria
y cebolla, entre otros. Sin embargo, existe a menudo una
acumulacién indeseable de condimentos en las paredes laterales y
el fondo de la bolsa de alimentos de pasabocas con el resultado
de que el consumidor tiene menos que el complemento deseado de
recubrimiento sobre este. La separacién ocurre por la suficiente
acdhesion del condimento al fragmente. El problema de la
separacién se incrementa con el tamafio y peso de las particulas

individuales.

Una manera en que se ha hecho una aproximacién a este
problema en el pasado fue al utilizar aceite como un adhesivo
para adherir los condimentos en particulas a una base o sustrato.
Por ejemplo, la Patente U.S. No.6,534,102 B2, de Kasemzadeh,
describe un pedazo de condimento que, luego de la extrusién vy
cocido es inmerso en un aceite y suspensién de condimento a una
temperatura elevada. El producto es luego recubierto en seco con
condimentos o rociado con aceites y grasas en caliente o a
temperatura ambiente gue llevan los condimentos o los condimentos
se aplican como polvo sobre la superficie mientras el aceite vy
las grasas se utilizan para adherir el condimento a 1la
superficie. Un inconveniente de utilizar solamente aceite, sin
eﬁbargo, es que la resistencia del adhesive de las mezclas de

aceite tradicionales no son suficiente fuertes para adherir los

Lo



pedazos tridimensionales grandes a una superficie de sustrato. En
éiertas aplicaciones, pedazos tridimensionales grandes son
deseables porque ellos le posibilitan a los fragmentos de
pasabocas empacados emular otro producto de cubierta que incluye,
pero no estd limitado a pizza con ingredientes, un fragmento de

nacho, o una tostada.

Otra composicién de la técnica anterior utilizada para
adherir particulas a productos alimenticios es la Patente No.
3,689,290 de Blackenstock et al que describe el uso de un agente
de recubrimiento comprendido de sélidos de jarabe de maiz seco
para adherir tamafics de particula pequefios de cubiertas de
alimento a un sustrato. La Patente de Blackenstock describe un
tamarfio de particula de la cubierta del alimento como de malla 12-
100, que corresponde a un rango de tamario de particula de 0.150 a
1.68 milimetros (0.0059 a 0.0661 pulgadas). De nuevo, estos son
tamafios de particula relativamente pequefios que se adhieren a un
sustrato. El1 adhesivo no es lo suficientemente fuerte para
adherir una cantidad substancial de particulas tridimensionales

mayores a fragmentos.

La solicitud de Patente U.S. 2002/0187220 Al describe un
adhesivo en particula comestible gue comprende maltodextrina, un
tensocactivo comestible, un disolvente, un polisacidrido, y un
almidén modificado. La invencién, sin embargo, estd claramente
destinada a la adicién de particulas muy pequefias. La invencién

indica que el tamafio de particula preferido es de menos de 650
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micrémetros. Como otras invenciones de la técnica anterior, esta
invencidn tampocco hace referencia a la adhesidén de pedazos

relativamente mas grandes a fragmentos.

Otra composicidén de la técnica anteriormente utilizada para
adherir saborizantes a un alimento se ilustra en la Patente
Europea EP 815 741 A2 que describe una composicién fundida en
caliente que comprende un almidén, tal como jarabe de maiz,
maltodextrina, o un almiddén tratado con amilasa, Yy oun
plastificador tal como poliol o &cido poliacético. Como las otras
invenciones, esta invencién también fue disefiada para adherir
aditivos en particulas tipo polvo a los alimentos tales como sal,
azucar, queso en polvo, y condimentos de aderezo con mayonesa.
Como otras invenciones de 1la técnica anterior, esta tampoco
muestra la adherencia de pedazos relativamente mAs grandes a
fragmentos. Otra aproximacidédn de la técnica anterior para adherir
saborizantes y especias grandes de comida fue poner el
saborizante sobre una galleta no horneada. Asi, los saborizantes
de queso y otras especias fueron entonces horneados dentro de 1la
masa. FEsta aproximacién, sin embargo, no puede ser utilizada
cuando es deseable adherir particulas a una pieza de pasabocas
substancialmente horneada, tal como un fragmento de tortilla,

inmediatamente antes de la adicién del condimento.

Consecuentemente subsiste la necesidad de un método para
adherir trozos, fragmentos, pedazos o pedacitos de condimento en

particulas grandes a un sustrato de alimento. El método debe
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permitirle a un alimento de pasaboca demostrar 1la apariencia,
textura y sabor caracteristico de un producto alimenticio que
emule una cubierta que sea aln altamente resiste a la separacidn.
El método debe ser adaptable a una linea de producto en donde la
adicidén de las particulas grandes ocurra en una etapa posterior
al cocimiento sustancial del sustrato alimenticio subyacente. Los
-ingredientes alimenticios estadn tipicamente incluidos en un
paquete de alimentos herméticamente sellado y asi un equilibrio
aproximado con la humedad relativa con el interior del pagquete,
Se ha comprobado la dificultad de lograr un alimento de pasaboca
con doble textura o con maltiple textura, en razén a que el
ingrediente del alimento gque tiene un contenido de humedad
inferior y por lo tanto una textura crocante, tipicamente absorbe
la humedad evaporada proveniente del ingrediente de alimento que
tiene un contenido de humedad mayor y de esta manera una textura

mas suave.

En la medida en gque el ingrediente alimenticio con contenido
de humedad inferior absorhe aqua éste se vuelve menos crocante,
En la medida en que el ingrediente alimenticio con contenido de
humedad mayor pierde agua éste se endurece. Debido a esta
migracidén de humedad es dificil lograr una vida de almacenamiento

larga de los productos de pasabocas con doble textura.

El contenido de agua de un ingrediente alimenticio se mide
tipicamente mediante su nivel de actividad de agua (“Aw”). La Aw

se define por medio de la siguiente ecuaciédn:
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Aw = PB/Po

donde P = presidn de vapor de agua en el alimento

Po = presion de vapor de agua pura bajo las mismas

condiciones

El Aw es una medida cuantitativa de agua libre no unida en
un sistema que esta disponible para apoyar reacciones bioldgicas
y quimicas. Dos diferentes ingredientes alimenticios con el mismo
contenido de agua pueden variar significativamente en su nivel Aw
dependiendo de cuanta agua libre se encuentre en el sistema. Si
el contenido de aqgua es mayor, el ingrediente con textura suave
tiene un 1ingrediente que excede la humedad relafiva de su
ambiente, entonces el agua tiende a evaporarse del ingrediente
alimenticio originado que el ingrediente se endurezca. De manera
similar, si existe un contenido de humedad inferior, la textufa
crocante tiene un Aw que es menor que la humedad relativa de su
ambiente, entonces este tiende a absorber agua, originando que el
ingrediente se suavice. Por ejemplo, considere una pieza de queso
suave, que tenga un Aw de (.92 ubicado sobre una galleta crocante
que tenga una Aw de 0.10 en un recipiente sellado inicialmente al
50% de humedad relativa. Con el paso del tiempo la textura del
quesoc suave se endurece y esta pierde agua y se aproxima al
equilibrio con la atmésfera del recipiente. La textura de la

galleta rizada, sin embargo, se suaviza en la medida en que ésta
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absorbe esta humedad evaporada para aproximarse al equilibrio con
la atmésfera del reéipiente. Como resultado, ambos ingredientes
alimenticlos pierden su textura deseada. Mas aln, ademas de le
cambios de textura, los cambios en la humedad pueden conducir a
dtros efectos indeseables que incluyen crecimiento microbiano,

reacciones de degradacién, y cambios organolépticos.

Este problema se empeora en producteos alimenticios con
cubierta de textura multiple que requieren un adhesivo. Los
sistemas adhesivos basados en agua utilizados sobre sustrato
alimenticio impactan negativamente la textura en razdén a que la
hidratacién y el subsecuente secado térmico destruyen las
estructuras internas. Mas aun, un adhesivo basado en agua
deteriora el caracter crocante del fragmento, especialmente si se
aplica en un estado acuoso, en razdn a la migracidédn de la humedad
proveniente del adhesivo hacia el sustrato alimenticio. Ademds,
existe pérdida de sabor que da como resultado la seguedad de un
sustrato alimenticio humedecido. Comoc se discutid previamente,
los adhesivos basados en aceite no adhieren trozos de saborizante
en particulas grandes a un sustrato alimenticio. Como resultado,
ha sido dificil para los fabricantes de producto alimenticio
empacar productoes alimenticios con textura multiple para
almacenamiento con una duracidén de almacenamiento prolongada. En
la técnica anterior se ilustran numerocsos intentos de preservar

caracteristicas de doble textura de productos alimenticios.



La Patente U.S5. DNo. 4,401,681 describe un método para
prevenir la migracién de la humedad proveniente de una fase de
humedad alta a una fase de humedad baja. Por ejemplo, la patente
describe combinar sbélidos de Jjarabe de maiz que tengan un
equivalente de dextroza de 22 a 24 y alta metoxil pectina con una
salsa de pizza para evitar que la humedad proveniente de la salsa
emigre hacia la pasta de la pizza dura durante la' vida de
almacenamientc. Esta descripcidén, sin embargo, no ensefia un
método que minimice la transmisién de la humedad desde una
textura mas suave a una textura mas crocante a través de un area
que tenga un volumen dejado en la parte superior. Por el
contrario la descripcidén estd limitada a suministrar una capa de
barrera directa entre dos ingredientes con contenidos de humedad

con diferencial alto.

La Patente U.S. No. 4,853,236 describe un producto
alimenticio de doble textura, estable al almacenamiento que tiene
una primer textura dura que comprende una composicién de fruta
sobre una porcidn de concha, y una segunda porcidén de nucleo
texturizado variable que combrende una emulsidn de aceite en
agua. Esta descripcién no ensefia ni una textura masticable
exterior ni una textura crocante exterior de un producto

alimenticio con cubierta.

La Patente U.S. 4,961,942, describe una composicién de masa
que tiene una pluralidad de texturas estables en almacenamiento.

La patente describe, ademas, una masa de galleta de relleno



masticable, suave y una masa con recubrimiento exterior mas firme
en donde la masa de recubrimiento comprende un contenido de
azicar alto. Esta no describe una masa gue pueda ser utilizada en

pasabocas sabrosos.

La Patente No. 4,913,919, cedida al mismo cesionario de 1la
presente solicitud, describe una composicién de recubrimiento que
comprende una suspensién acuocsa con alto contenide de sélidos,
que tiene un contenido de sélidos de al menos 40% de peso. La
superficie exterior de un alimento de pasaboca se recubre con la
solucidén acuosa. El recubrimiento se seca para suministrar una
textura exterior crocante y una textura interior masticable. Esta

~descripcidn no ensefla una textura masticable exterior.

La patente U.S. No. 5,405,625, describe un producto de
pasaboca 1lleno con queso que tiene un recubrimiento exterior
tostado que comprende hojuelas de papa y harina de arroz pre-
gelatinizada. En una modalidad, el rellenc es himede y el
producto alimenticio de pasaboca se puede hornear u hornear en
microondas sin el relleno de queso sobreexpandiéndose o
chorreando. La descripcidédn no ensefia una textura crocante

exterior.

La patente U.S. No. 6,500,474 describe utilizar un
recubrimiento liquido calentado para recubrir adicionalmente un

producto alimenticio prerecubierto y subsecuentemente poner en

contacto la pieza alimenticia prerecubierta, cubierta con liquido
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con un material en particular corto y grueso para formar un
producto alimenticio adornado con un recubrimiento
sustancialmente c¢ontinuo corto y gruesc. Esta descripcidén no

enserfia una textura crocante exterior.

De acuerdo con esto, subsiste la necesidad de un método para
elaborar un producto alimenticio de pasaboca con cubierta, de
doble textura, estable al almacenamiento que comprenda un
sustrato alimenticio crocante y una cubierta masticable. E1l
método debe utilizar un adhesivo no basado en agua y no basado en
acelite que pueda adherir trozos de saborizante en particulas
grandes a un sustrato alimenticio crocante sustancialmente
cocido. El método debe minimizar la actividad de agua en los
ingredientes del producto alimenticio y debe minimizar la
migracidén de la humedad proveniente de la cubierta masticable al

sustrate alimenticio crocante.

RESUMEN DE LA INVENCION

La invencidn propuesta utiliza una combinacidén de adhesivos
en polve seco mezclados scbre trozos y ubicados sobre un sustrato
alimenticio y en donde, ademds, el adhesivo sufra una transicidn
vitrea y fluya hacia abajo de trozo en trozo y punto de contacto
del sustrato alimenticio. Subsecuentemente, las condiciones del
proceso cambian, y el adhesivo sufre otra transicién vitrea de

regreso a un sbélido amorfo gue endurece el adhesivo y se adhiere

al trozo de la superficie de sustrato de alimento.
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De esta manera, la invencién produce un método por medio del
cual grandes pedazos de saborizantes se adhieren a un sustrato
alimenticio de pasaboca para lograr la apariencia, textura, vy
sabor de un producto alimenticio que emula una cubierta. Ademas,
el presente método suministra un recubrimiento que es altamente
resistente a la separacién. Ademas, el método se puede
implementar luego de la coccidén del sustrato alimenticio

subyacente.

La invencidn suministra, ademds, un método que minimiza la
migracién de la humedad proveniente desde una cubierta con
textura mas suave hacia un sustrato alimenticio ma&s crocante. Las
propiedades del ingrediente del producto alimenticio se optimizan
al suministrar al menos dos texturas distintas. Las propiedades
del ingrediente del producto alimenticio optimizadas pueden ser
el contenido de humedad, las actividades del agua, y las

pendientes de sorcién.

BREVE DESCRIPCION DE LOS DIBUJOS

Las caracteristicas novedosas que se consideran
caracteristicas de la invengidn se establecen en las
reivindicaciohes finales. La invencidén misma, sin embargo, asi
como también el modo preferide de uso, los objetivos adicionales
y las ventajas de esta, se entenderan mejor con referencia a la

siguiente descripcidn detallada de las modalidades ilustrativas
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cuando se lean en conjunto con los dibujos que la acompafian, en

donde:

La figura 1 es una representacidén esquemdtica de una

modalidad del nuevo proceso.

La figura 2 es una representacién grafica gue describe las
isotermas de sorcidn de humedad para los ingredientes principales

en una modalidad de la invencién.

DESCRIPCION DETALLADA

Una meodalidad innovadora de la invencidn se describira ahora
con referencia a la figura 1. Los trozos condimentantes,
saborizantes o ilustrativos 12 y un adhesivo 14 se mezclan en un
mezclador o tambor de 30 pulgadas de didmetro 10. Como se
utilizan aqui, los trozos condimentantes grandes 12 son
condimentos grado alimento en donde al menos el 5% en peso de los
trozos, tienen un didmetro que excede 1.7 milimetros y estéan
sustancialmente entre 1.7 y 17.0 milimetros de didmetro. En una
modalidad preferida, el aceite vegetal 16, preferiblemente a una
temperatura de aproximadamente 23 a 32°C (74 a 90°F), es rociada
en el tambor 10 para recubrir los trozos condimentantes 12 para
funcionar como un adhesivo liquido temporal 16 y promover la
unién entre el adhesivo seco 14 y los trozos condimentantes 12.
En una modalidad alternativa, el adhesivo ligquido temporal 16 es

calentado a una temperatura de aproximadamente 43 a 60°C (109 a
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140°F) antes de ser réciado en el tambor 10. El1 adhesivo temporal
16 utilizado puede ser cualquier aceite adhesivo de la técnica
anterior que incluye, pero no esté limitado a, oclestra®, aceite
de maiz, aceite de soya, aceite de semilla de malz, o aceite de
palma. Alternativamente, un  sustitute del aceite- se puede
utilizar como un adhesivo liquido temporal 16. ELl objetivo es
recubrir los trozos condimentantes 12 para promover la unidn con
el adhesivo seco 14 durante la mezcla y hasta que el adhesivo
seco 14 sufra una fase de transicién vitrea. Se puede utilizar
cualquier adhesivo liguido temporal 16 que cumpla este objetivo.
Ejemplos de un sustituto del aceite que se podian utilizar como
un adhesivo temporal incluyen, pero no estan limitados a
glicerol, ©propilenglicol, alcohol, y mezclas de estos. Un
adhesivo liquido temporal 16 puede no ser necesario si el tamario
particular del adhesivo seco 14 es suficientemente pequefic, y/o
los trozos individuales 12 son suficientemente porosos, y/o el

trozo tiene un exterior higroscédpico o aceitoso humedo.

El tambor 10 es un dispositivo cilindrico que rota y se
utiliza tipicamente para agregar condimentos a la circunferencia
total del sustrato. En esta invencidn, sin embargo, el tambor se
utiliza para mezclar el adhesivo 14 con el trozo condimentante
12. Asi, aunque el tambor 10 se describe en esta modalidad,
cualquier dispositivo eguivalente que incluya pero no esté
limitado a, un mezclador, un tambor gque incluye un tambor de
tanda, o un tambor continuo, ¢ un mezclador tal como un mezcladdr

de tanda, un mezclador continuo, o un mezclador de cinta se
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pueden utilizar para mezclar el adhesivo 14 con el trozo de
condimento. Como se utilizan en esta invencidn, un sustrato es
sustancialmente cocido y puede ser uﬁ fragmento dé alimento de
pasaboca freido u horneado hecho de.una masa, tal como masa de
malz u otra masa a base de almiddén. Como se utiliza en esta
invencién los términos sustrato y fragmento se utiliza
intercambiablemente.y se refieren a una amplia variedad de items
de alimentos de pasaboca que son o gue estdn comercializados
cominmente disponibles que incluyen, pero no estan limitados a,
papa a la francesa, galletas, fragmentos multigrano, fragmentos
de maiz, vy fragmentos de tortilla. En una modalidad de la

presente invencidn, el sustrato comprende una primera textura que

e¢s crocante,

Los trozos condimentantes 12 gque comprenden proteina vegetal
texturizada, trozos vegetales saborizados, o trozos coloreados se
encuentran comercialmente disponibles. Por ejemplo, Bac’n
rieces™ Bacon Flavored Bits se pueden comprar de McCormick® de
Sparks, MD en muchas tiendas de abarrotes locales. Los trozos
también pueden comprender harina de maiz o harina trigo,
independientemente o en combinacidén. De esta manera, los trozos
pueden consistir de proteina vegetal texturizada, harina de maiz,
harina de trigo, y combinaciones de estos. En una modalidad, los
trozos tienen un contenido de humedad preferiblemente de menos

del 5%.
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Luego de mezclar en el tambor 10, los trozos condimentantes
12 y el adhesivo 14 son entonces transferidos 22 a una primera
unidad para cubierta 20. Se puede utilizar 1la qnidad para
cubiertas 20 elaborada por Raque, de Louisville, KY. Los Sdélides
de Jarabe de Maiz se definen por la FDA como jarabes de glucosa
seca en los cuales el contenido de azucar reductor es equivalente
a dextrosa 20 o mayor. En una modalidad, el adhesivo seco 14
utilizado comprende preferiblemente S0lidos de Jarabe de Maiz con
un Equivalente de Dextrosa de mas de 20 y méds preferiblemente
entre aproximadamente 20 y 50. Este rango de dextrosa equivalente
ﬁuede dar como resultado una masticabilidad, brillo Y
endulzamiento reducido. Se pueden utilizar los Equivalentes de
Dextrosa superiores a 50, pero dan como resultado mayor dulce,
opuesto a un sabor salade. Otros numerosos adhesivos de
carbohidrato también se pueden utilizar incluyendo, pero no
estando limitados a dextrosa, dextrina, maltodextrosar sacarosa,
polidextrosa, y combinaciones de estos. Estos carbohidratos se
pueden comprar de varios abastecedores que incluyen HNational
Starch y Chemical Company of Bridgewater, New Jersey, Danisco
Cultor of New Century, Kansas, y Tate & Lyle PLC localizado en
Londres, 1Inglaterra. En una modalidad alternativa, se puede
utilizar la maltcdextrina, definida por la FDA comc un jarabe de
glucosa seca en la cual el contenidc de azicar reductor es menor
de 20 Equivalentes de Dextrosa. El uso de maltodextrina, sin
embargo, puede requerir el uso de vapor para activar el adhesivo.
Al wutilizar sdélidos de Jjarabe de maiz en lugar de un adhesivo

basado en agua ¢ que reguiera vapor, la textura del fragmento
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crocante se preserva en razdn a la hidratacidén y el subsecuente
secado térmico se reduce grandemente. Asi, el uso de sdlidos de
jarabe de maiz y otros carbohidratos aceptables da como resultado

una aplicacidén adhesiva seca.

De nuevo, aunque esta invencidn se describe con referencia a
un fragmento de tortilla frita, se puede utilizar cualquier
sustrate de alimento gue influya, pero no este limitado a, un
fragmento, una galleta, un fragmento horneado, un pasaboca
extruido, o un pasaboca hinchado. Antes de que el fragmento entre
a la freidora 30, se hace la masa por medioc numerosos métodos
estandar bien conocidos en la técnica. S$Sin embargo, se puede
hacer una combinacidén novedosa y uUnica de modificaciones a la
masa de la técnica anterior y/o a los ingredientes de masa para
mejorar la tostabilidad del sustrato de cubierta subyacente. Por
ejemplo, en una modalidad de fragmente de tertilla, se puede
utilizar un meolide mas grueso de maiz, preferiblemente hecho en
el molino de maiz gque tenga un espacio entre 0.0020 vy
aproximadamente 0.0030 milimetros, y mas preferiblemente que
tenga una espacic entre aproximadamente 0.0023 y aproximadamente
0.0026 milimetfos. Un molido mas grueso requiere menos corte
cuando el maiz es molido y vuelto masa, disminuyendo la cantidad
de gelatinizacidén del almidén e incrementandc la cantidad de
particulas de maiz con molido mas grande en la masa de maiz. Las
particulas mas grandes hacen que la textura del fragmento
permanez¢a mas gruesa 1o gue implica un fragmento mas completo,

mas crujiente, y mas crocante. Menos gelatinizacién aporta una
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formacién de pelicula de superficie mas delgada durante el
freido. Ademds, tamafios de particula de ﬁaiz mayores originan méas
alteraciones, aun mas en una pelicula de superficie mas delgada.
Cuando la masa se frie, el agua de la masa puede escapar mas
facilmente a través de estas alteraciones como vapor, dando como
resultado un fragmento con un contenide de humedad inferior. EX
fragmento de contenido de humedad inferior da cémo resultade una
textura mas crocante. Ademas, el producto contendrd mencs vapor
generado dentro del fragmento durante el freido, lo cual a su vez
reduce la cantidad y el tamafioc de las vejigas superficiales
producidas, resultando de esta manera en una textura mas
crocante. El almiddn, preferiblemente entre aproximadamente 2% vy
aproximadamente 10% en peso de la masa, se puede agregar a la
masa para absorber méds agua durante la produccidn de masa de
maiz. En una modalidad, se utiliza almidén de maiz ceroso. De
nuevo, cuando esta agua es subsecuente liberada durante el
freido, se crean mas peguefias y mas numerosas vejigas dandoc como
resultado una textura mas crocante. Una harina baja en gluten,
preferiblemente entre aproximadamente 2% y aproximadamente 35% en
peso de la masa, se puede utilizar en la masa para las
propiedades organclépticas. En una modalidad, se utiliza harina

trigo.

Tipicamente, un producto de masa es comprimido entre un par
de rodillos laminadores contra rotatorios que estan localizados
cercanamente, suministrando de esta manera un punto de

apretamiento a través del cual la masa se conforma en laminas. La
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masa puede ser entonces cortada por, por ejemplo, un rodillo
cortador para formar ¢ para dar la forma del producto deseado.
Alternativamente, la masa o masa de maiz es extruida y cortada en
una forma de fragmento deseada. Después de que la masa o masa de
maiz es cortada, los fragmentos son transportados hacia y a
través de un horno tostador. Los fragmentos se deben tostar para
lograr un contenido de humedad de pre—-coccidn entre
aproximadamente 22% y aproximadamente 30%. Para esto, los
fragmentos son depositados sobre una correa transportadora.
Después del . tostado, los fragmentos conformados tienen una
rigidez mayor para la insercién en el freidor 30. IEn una
modalidad, los fragmentos tostados, antes de ser freildos son
pasados a través de una etapa de prueba donde los fragmentos son
expuestos al aire ambiente durante una cantidad esﬁecifica de
tiempo para equilibrar la humedad. Después de la prueba, 1los
fragmentos son trasferidos al freidor 30. Para transportar los
fragmentos hacia un freidor 30, los fragmentos son removidos de
la correa o el transportador tostadeor y ubicades en un
transportador freidor 32. En razdén a que el sustrato plano
facilita la aplicacidén homogénea de los trozos condimentantes 12,
en la modalidad preferida, un freidor monocapa 30 se utiliza para
ayudar a asegurar un sustrato planc y minimizar el rizamiento del
fragmento. El freidor monocapa 30 tiene dos correas; una correa
superior y una correa inferior. El sustrato se ubica entre dos
correas en la medida en que este se mueve a través del freidor
30. El1 sistema de dos correas minimiza el rizadoe del fragmento y

mantiene el fragmento planoc en la medida en gue este se mueve a
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través del freidor. El fragmento, en el ejemplo del fragmento de
tortilla, esta en el freidor monocapa durante un tiempe de
coccidn de cerca de 52 a 56 segundos a una temperatura entre 170-
207°C (338 - 404°F). Una freidora monocapa también suministra un
freido mas uniforme y por lo tanto permite que los fragmentos
produzcan ampollas consistentes y un contenido de humedad final
mas uniforme y més bajo. Como se usa aqui, un contenido de
humedad de salida es el contenido de humedad luego del cocido del
sustrato alimenticio. En una modalidad, el contenido de humedad
de salida de un fragmento freido en una monocapa €8
preferiblemente entre cerca de 0.5 a cerca de 1.0%. E1 freido en
tanda, por o¢trc lado, resulta en un contenido variable de
humedad, formacidén de ampollas vy contenidos de aceite de
ﬁerminado. Mas atn, los contenidos de humedad de salida del
estado de la técnica tipicamente exceden 1.0%. Un contenido de
humedad de salida mds bajo resulta en un fragmento mas crocante.
Adicionalmente, un fragmento con contenido de humedad mas bajo,
mas seco, comprende mas aceite superficial que aceite interior.
Este aceite superficial ayuda a proteger los fragmentos de la
absorcidén de exceso de humedad durante el proceso de formacidén de
cubierta (discutido mds adelante). En una modalidad alternativa,
se puede utilizar cualquier freidor 30 conocido en la técnica.
Después de salir del freidor 30, el sustrato continda a lo largo
de una c¢inta transportadeora de malla abierta 42 y se enfria a
aproximada 100°F a 150°F. Debido a que esta temperatura todavia
estd por encima del ambiente, la migracién de humedad sobre el

sustrato del fragmento se retarda. Aunque se describen numerosas
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modificaciones para ilustrar una modalidad preferida, la esencia
de la invencién puede lograrse con menos de todos los
ingredientes de la masa y las modificaciones de procesamiento
descritas, en la medida que aquellos versados en la técnica es
probable que lo reconozcan. Después de que el fragmento se ha
freido, los trozos condimentantes 12 y adhesivo 14 son entonces
aplicados 24 al fragmento por medic de una unidad para cubierta

20 u otros medios para cubierta.

El fragmento es entonces enviado a un primer horno 40. Un
horno de choque tal como el modelo MDJ-45AS-1, fabricado por Heat
and Control, Inc., de Hayward, CA puede ser usado como el primer
horno. El fragmento es transportado por el primer horno 40 sobre
una cinta transportadora de malla abierta durante aproximadamente
17 segundos. La temperatura elevada del horno, preferiblemente
cerca de 190 a 232 ° C (374 a 450 ° F), sirve para disparar la
fase de transicidén wvitrea del adhesivo seco 14 sobre el sustrato.
En una modalidad, el vapor 44 entre 6.9 y 34.5 kPa (1 y 5 psi) se
inyecta en el primer horno 40 para acelerar la activacién del
adhesivo seco 14 al disminuir la temperatura de transicidén vitrea
del adhesivo por medio de la adicidén del vapor de agua. En esta
modalidad, el trozo entonces sale del primer horno 40 a lo largo
de la cinta transportadora de malla abierta 52 hacia un segundo
horno 50 para retirar la humedad agregada en el primer horno como
vapor. En el segundo horno 50, el fragmento continua sobre una
cinta transportadora de malla abierta durante aproximadamente 17

segundos a una temperatura elevada que varia entre cerca de 190 a
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232°C (374 a 450°F). El segundo horno 50 puede ser un modelo

idéntico al del primer horno 40.

En una modal;dad alternativa, solamente un horno, sin vapor,
se usa para disparar la fase de transicién vitrea del adhesivo
seco. En tal modalidad, la temperatura del horno permanece igual
alrededor de 190 a 232°C (374 a 450°F). Adicionalmente, el tiempo
total de permanencia también permanece igual cerca de 34
segundos. IEn meodalidades alternafivas, se podrian utilizar
tiempos de permanencia mds largos o mas cortos y temperaturas més
altas o més bajas. El tiempc de permanencia y la temperatura
requieren solo ser suficientes para promover un cambio de
transicién vitrea en el adhesivo seco 14. Un horno de choque
AirForce®, fabricado por Heat & Control, Inc. De Hayward, CA,
puede ser usado como una modalidad de horno {nico. Como se ha
usado aqui, un medio de adherencia para adherir un trozo
condimentante a un sustrato se entiende gque incluye cualquier
mezcla de carbohidrato comestible que se somete a un cambio de
transicidén vitrea a una temperatura del adhesivo (opuesta al
horno) entre 40 y 60°C cuando el adhesivo tiene un contenido de
humedad que estéd entre 4 a 8%. Como lo saben agquellos versados en
la técnica, el rango de la temperatura de transicién vitrea del
adhesivo seco 14 cambia en relacidén con el contenido de humedad.
Entre mas alto el contenido de humedad, més bajo es el rango de
tTemperatura de transicidén vitrea. De manera opuesta, entra mas
bajo sea el contenido de humedad, mayor es el rango de

temperatura de transicidén vitrea. Asi, si el contenido de 1la
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humedad del adhesivo es elevado por encima o por debajo de 4 a 8%
entonces el rango de  temperatura de transicién vitrea
correspondiente cambiara también. 8in embargo, tales cambios
deben ser considerados como dentro del espiritu y alcance de la

invencién reivindicada.

El fragmento enteonces sale del segundo horne 50 sobre la
cinta transportadora de malla abierta 72 en donde comienza a
enfriarse. En una modalidad, el fragmento se enfria durante
aproximadamente 30 segundds. E1 adhesivo seco 14 se endurece al
enfriarse para influir en un pegado fuerte entre los trozos

condimientantes 12, 1la cubierta y el sustrato.

En una modalidad, las etapas de agregar y calentar 1los
trozos condimentantes 12 por encima de la temperatura de
transicidén vitrea del adhesivo seco 14 y luego permitir que los
trozos condimentantes 12, el adhesive 14, y el sustrato de
enfrien por debajo de la temperatura de transicidn vitrea 14 del
adhesive se podria repetir para formar un fragmento multicapa. Al
repetir estas etapas, dos o mas capas de porciones condimentantes

12 se podrian agregar a un unico sustrato o fragmento.

En una modalidad preferida de 1la invencidén, un segundo
ingrediente, preferiblemente, pero no necesariamente en la forma
de trizas de queso, hubo un ingrediente similar a queso, © un
ingrediente de queso es entonces aplicado al sustratc cubierto

con los trozes por medio de una segunda unidad para cubierta 60.
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A diferencia de la primera cubierta que comprende los trozos, la
sequnda cubierta tiene una temperatura de fusidn mas baja que los
trozos condimentantes 12 de la primera cubierta y no ée requiere
adhesivo adicional para adherir la segunda cubierta al sustrato.
En una modalidad, la segunda cubierta tiene una segunda textura
gue comprende una textura mas suave que la primera textura del
éustrato crocante. Un andlogo del queso estable al almacenamiento
descrito en la solicitud de patente estadounidense serie numero
10/649,825 y cedida a Kerry Specialty Ingredients de Beloit, WI

se puede usar como la segunda cubierta.

La figura 2 es una representacidén grafica que ilustra las
isotermas de sorcidén y desorcién de humedad para los ingredientes
principales en una modalidad de la invencidén. Una isoterma de
sorcién de humedad es una representacién grafica de la relacidn
entre el contenido de humedad de un ingrediente comestible que
%bsorbe humedad y el Aw de ese ingrediente comestible a una
temperatura particular constante. El eje X representa el Aw y el
eje Y representa el porcentaje de humedad de los componentes
comestibles principales. Un ejemplo de una isoterma de sorcién de
humedad del fragmento 202 y una isoterma de sorcidn del adhesivo
204 se han ilustrado en la figura 2. Una isoterma de desorcidn es
una representacidén grafica de la relacién entre el contenido de
humedad de un ingrediente alimenticioc que pierde humedad y el Aw
de ese ingrediente alimenticio a wuna temperatura particular
constante., Una isoterma de desorcidén de humedad del analcgo del

queso estable al almacenamiento 206 se ha ilustrado en la figura
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2. Como se ha usado agui, la pendiente de sorcién se define como
la pendiente de la curva de sorcién o desorcidn de un valor de
actividad de agua particular. Entre mas empinada la pendiente de
sorcibén, mayor es la inclinacidén a absorber agua. De maﬁera
opuesta, entre mas a nivel esté la pendiente, menor es la
propensién de un ingrediente alimenticio a absorber agua. Asi, es
ventajoso para los ingredientes alimenticios de textura mis suave
y masticable que tengan una pendiente de sorcidén mas empinada que
los ingredientes alimenticios crocantes para controlar la
migracidén de humedad. Por ejemplo, en una modalidad, la pendiente
de sorcién de adhesivo 204 es mas empinada que la pendiente de
sprcién del fragmento 202. En razdén de la pendiente de sorcidn
mas empinada del adhesivo 204, el adhesivo ayuda a amortiguar la
toma de humedad por el sustrato. Por lo tanto, en una modalidad,
la pendiente de sorcidn 206 del sustrato de fragmento crocante es
siempre menos empinada que la pendiente de sorcidén del queéo 202
y frecuentemente menos empinada que la pendiente de sorcién del

adhesivo 204.

La segunda cubierta del andlogo del gqueso comprende un Aw
fresco entre 0.40 y cerca de 0.50 y un Aw calentado entre 0.30 a
0.40 y comprende una pendiente de desorcidén mas empinada que la
pendiente de sorcidn de la base crocante como se ilustrd por la
figura 2. L1 Aw frescc es el Aw del gueso antes de que el gueso
se funda. El Aw calentado es el Aw del gueso después de Que el
queso se ha sido fundido sobre el sustrato crocante (discutido

mas abajo). Mas aun, se puede usar por lo menos un humectante en
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la segunda cubierta para inhibir adicionalmente la migracidén de
humedad desde la segunda cubierta suave. Un humectante es un
ingrediente que promueve la absorcidén y retencidn de humedad. Los
humectantes que pueden ser usados incluyen, perc no se limitan a,
glicerina, propilenglicol, lactato de sodio y acetato de sodio.
Bdemads, otros sistemas de ligado de agua tales como la celulosa
pueden ser usados también en 1la segunda cubierta. La segunda
cubierta puede comprender, por lo menos, un humectante entre
cerca de 10% a cerca de 40%, celulosa entre cerca de 1% a cerca
de 5%, o combinaciones de estos con base en el peso de la segunda

cubierta.

Haciendo de nuevo referencia a la Figura 1, la segunda
unidad para cubierta 60 puede ser un modelo igual y del mismo
tipo al de la primera unidad para cubierta 20. Luego de la
aplicacién de la segunda cubierta, el fragmentc es entonces
enrutado a un tercer horno 70. E1 tercer horno 70 es
preferiblemente un Raymax 1525 infrarrojo, fabricado por Watlow
Electric Manufacturing Company de San Luis, MO. El fragmento es
enrutado hacia el tercer horno 70 sobre una cinta transportadora
de malla abierta 72. El fragmento continuta por el tercer horno 70
durante un tiempo de permanencia de aproximadamente €0 segundos
con una temperatura de horno de alrededor de 82 a 138°C (180 a
280°F). En una modalidad alternativa, se podrian usar los tiempos
de permanencia mas cortos o méds largos y las temperaturas mas
altas o mAs bajas. El1 tiempo de permanencia y la temperatura

requiere solamente ser suficiente para fundir el segundo conjunto
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de cubierta. El1 fragmento entonces sale del tercer horno 70 sobre
una cinta transportadora de malla abierta 92 en donde es rociada
con un aceite atomizado u otreos liquidos adhesivos tanto en la
parte superior como la parte inferior. A diferencia del adhesivo
temporal 16, el objetivo con este liquido adhesivo es suministrar
un adhesivo mads permanente para ligar un c¢ondimente con el
fragmento y la cubierta. Se puede utilizar un aplicador por
rociado de aceite 80 fabricado por GOE-Avins de Amherst, NY,
modelo #=SM-5000-BP-3065. Aunque muchos tipos de adhesivos
liguidos incluyen manteca de cerdo, se pueden utilizar otros
aceites de base animal, y aceites de hase vegetal como el rociado
atomizado, una modalidad preferida usa aceite de maiz o de soya.
El liquido adhesivo o aceite debe ser rociado a una temperatura
elevada, preferiblemente cerca de 43 a 60°C (109 a 140°F). Luego
de la atomizacidn del aceite, el fragmentc pasa por un aplicador
de condimento 90 en donde un condimento de sabor particular 94 es
aplicado a ambos lados del fragmento. El aplicador de condimento
90 aplica primero el condimento 94 sobre la parte superior del
fragmento que va en una cinta transportadora de malla abierta. El
fragmento es entonces volteade sobre otra cinta transpértadora de
malla abierta y el otro lado es entonces condimentado. Se puede
usar un aplicador de condimente fabricado por ARBO de Toronte,
Ontarico, Canada modelo numero KDC-VV 127 x 207”7 =x 45”. EI1
fragmento puede entonces luego ser enfriade y enviado para ser

empacado 96.
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Aunque la invencion ha sido mostrada V% descrita
rparticularmente con referencia a una modalidad preferida, podra
entenderse por aquellos versados en la técnica QUe diversos
cambios en forma y detalle pueden ser hechos aqui sin salirse del

espiritu y alcance de la invencidn.
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REIVINDICACIONES:
Lo que se reivindica es:
1. Un método para adherir trozos de condimento grandes sobre
un sustrate alimenticio, dicho método comprende las

etapas de:

mezclar uno o mas de sdélidos de jarabe de maiz,
dextrosa, dextrina, maltodextrosa, sacarocsa y
polidextrosa con una pluralidad de trozos
condimentantes tridimensionales para formar una
mezcla de uno o mas de sd6lidos de jarabe de maiz,
dextrosa, dextrina, maltodextrosa, sacarosa V%
polidextrosa-trozos en dende dichos trozos tienen un

didmetro entre 1,7 a 17 mm;

cocer un sustrato alimenticio gue tiene una
superficie para aplicar dichos trozos y en donde
dicho sustrato alimenticio comprende una primera

textura;

aplicar dicha mezcla de uno o mas de sdélidos de
jarabe de maiz, dextrosa, dextrina, maltodextrosa,
sacarcsa y polidextrosa-trozo a diche sustrato

alimenticio;
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calentar dicha mezcla de uno o mas de sdélidos de
jarabe de‘maiz, dextrosa, dextrina, maltodextrosa,
sacarosa y polidextrosa-trozo a una temperatura por
encima de la temperatura de transicidén vitrea de
dicho uno o mas de sdélidos de jarabe de maiz,
dextrosa, dextrina, maltodextrosa, sacarosa Y
polidextrosa en donde dicha temperatura de
transicidén vitrea esta entre 40°C a 60°C vy
adicionalmente en donde dicho uno o mas de sélidos
de jarabe de maiz, dextrosa, dextrina,
maltodextrosa, sacarosa y polidextrosa comprende un

contenido de humedad de entre 4% a 8%; y

enfriar dicha mezcla de uno o mas de sdlidos de
jarabe de maiz, dextrosa, dextrina, maltodextrosa,
sacarcsa y polidextrosa-trozos a una temperatura por
debajo de la temperatura de transicidn vitrea de
dicho uno o mas de sdélidos de Jjarabe de maiz,
dextrosa, dextrina, maltodextrosa, sacarosa y
polidextrosa de modo que dicho uno o mas de sdlidos
de jarabe de maiz,  dextrosa, dextrina,
maltodextrosa, sacarosa y poelidextrosa se endurece y

adhiere dichos trozos a dicho sustrato alimenticio.

Aplicar una segunda cubierta que tiene una segunda

textura a dicho sustrato alimenticio; y
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g) Fundir dicha segunda cubierta sobre dicho sustrato

alimenticio.

El método de la reivindicacién 1 que comprende las etapas

de:

h) aplicar un rociado de adhesivo 1liquido a dicho
sustrato alimenticio; vy

i) aplicar un polvo condimentado a dicho sustrato

alimenticio.

El método de la reivindicacién 1 en donde dicha coccidn
de dicho sustrato alimenticio en la etapa b} ocurre por

medio de freido en una freidora monocapa.

£l método de la reivindicacién 1 en donde dicha coccidn
de dicho sustrato alimenticio en la etapa b) ocurre por

medio de horneado.

El métocdo de la reivindicacién 1 en donde dicha segunda
cubierta de la etapa f) comprende una actividad de agua

entre 0.40 a 0.50.

El método de la reivindicacidén 1 en donde dicha segunda
cubierta comprende una actividad de agua entre 0.30 a

0.40.
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10.

11.

El método de la reivindicacién 1 en donde dicho segundo
cubierta comprende por lo menos un humectante entre 10% a

40% en peso de dicha segunda cubierta.

El método de la reivindicacién 7 en donde dicho
humectante seleccionade del grupo que consiste de
glicerina, propilenglicol, lactato de sodio, y acetato de

sodio.

El método de la reivindicacidédn 1 en donde dicha segunda

cubierta comprende 1% a 5% de celulosa.

El método de la reivindicacién 1 en donde a una
temperatura particular constante, dicha segunda cubierta
comprende una mayor propensién a absorber agua que dicho

sustrato de alimento.

E1l método de la reivindicacién 10 en donde a una
temperatura particular constante, dicho uno o mas de
sdlidos de jarabe de maiz, dextrosa, dextrina,
maltodextrosa, sacarosa y polidextrosa comprende una
mayor propensién a absorber agua que dicho sustrato de

alimento.
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12.

13.

14.

16,

17.

El método de la reivindicacién 1 en donde dicha segunda
cubierta comprende adicionalmente un analogo del queso

estable al almacenamiento.

El método de la reivindicacién 1 en donde dicho uno o mas
de sdélidos de Jjarabe de malz, dextrosa, dextrina,
maltodextrosa, sacarosa y polidextrosa comprende sélidos
de jarabe de maiz con un equivalente de dextrosa entre 20

a 50,

El método de la reivindicacién 1 en donde dicho sustrato
alimenticio estd hecho de una masa que comprende un
molido grueso en donde dicho molido grueso estd hecho de
un molido de maiz que tiene un espacio entre 0.0020 vy

0.0030 milimetros.

El método de la reivindicacidédn 1 en donde dicho sustrato

alimenticio estd hecho de una masa que comprende un

almiddén agregado entre 2% a 10% en peso de la masa.

El método de la reivindicacidén 15 en donde diche almidén

comprende almidén de maiz ceroso.
El método de la reivindicacién 1 en donde dicho sustrato

alimenticio esta hecho de una masa que comprende una

harina baja en gluten entre 2% a 35% en peso de la masa.
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18.

19.

20.

21.

22.

23.

24.

El método de la reivindicacién 17 en donde dicha harina

baja en gluten comprende harina de trigo.

El métode de la reivindicacidn 1 en donde dicho sustrato
alimenticio comprende un contenido de humedad pre-cocido

entre 22% a 30%.

El método de la reivindicacién 1 en donde dichos trozos
comprenden un contenido de humedad de menos de 5% en

peso.

El método de la reivindicacién 1 en donde un ingrediente
de dichos trozos es seleccionado del grupo que consiste
de proteina vegetal texturizada, harina de maiz, harina

de trigo, y mezclas de ellos.

El método de la reivindicacidén 1 en donde dichos trozos
tienen una tercera textura y en donde dicha segunda

textura es mas suave gque dicha tercer textura.

El método de la reivindicacidén 1 en donde dicho sustrato
alimenticio comprende una humedad de salida de 0.5% a

1.0% despues de la etapa b).
El método de la reivindicacidn 1 en donde dicho sustrato

alimenticio comprende un contenido de humedad entre 0.5%

a 2.0% después de la etapa g).
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25. Un producto alimenticio de pasabocas hecho por el método

de la reivindicacidén 1.

26. Un producto alimenticio de pasabocas estable al

almacenamiento preparado mediante el método de la

reivindicacidon 1 que comprende:

un sustrato alimenticio cocido que tiene una primera textura
en donde dicho sustrato alimenticio comprende adicionalmente

una geometria plana que tiene un lado superior;

una primera cubierta sobre dicho sustrato alimenticio que
comprende una mezcla de uno o mas de sélidos de jarabe de
maiz, dextrosa, dextrina, maltodextresa, sacarosa \%

polidextrosa; vy

una pluralidad de trozos condimentantes tridimensionales en
donde por lo menos 5% de dichos trozos, en peso, tienen un

didmetro entre 1.7 y 17 milimetros;

una segunda cubierta nc particulada sobre dicho lado
superior de dicho sustrato alimenticio gue tiene una segunda
textura en donde dicha segunda textura es mas suave Jgue

dicha primera textura.
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27.

28.

29.

30.

31.

32.

El producto alimenticio de pasabocas estable al
almacenamiento de la reivindicacidon 26 en donde dicho
sustrato alimenticio cocido comprende un sustrato

alimenticio frito.

El productc  alimenticio de pasabocas estable al
almacenamiente de 1la reivindicacidédn 27 en donde sustrato

alimenticio frito es cocido en un freidor monocapa.

E1l producto alimenticic de pasabocas estable al
almacenamiento de la reivindicacién 26 comprende

adicionalmente un polvo condimentado.

El producto alimenticio de pasabocas estable al
almacenamiento de 'la reivindicacién 26 en donde dicho
sustrato alimenticio cocido comprende un sustrato

alimenticio horneado.

El  producto alimenticio de  pasabocas estable al
2lmacenamiento de la reivindicacidén 26 en donde dicha
segunda cublerta comprende una actividad de ‘agua entre
0.40 a 0.50, luego de la etapa de f) de la reivindicacidn

1.

EL producto alimenticio de pasabocas estable al
almacenamiento de la reivindicacién 26 en donde dicha

segunda cubierta comprende una actividad de agua entre
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33.

34.

35.

36.

0.30 a 0.40, luego de la etapa de fundicidén ¢g) de 1la

reivindicacidén 1.

E1l producto alimenticio de pasabocas estable al
almacenamiento de la reivindicacién 26 en donde dicha
sequnda cubierta comprende, por lc menocs, un humectante

entre 10% y 40% en peso de dicha segunda cubierta.

El producto alimenticio de pasabocas estable al
almacenamiento de la reivindicacidén 33 en donde dicho
humectante es seleccionado del grupo que consiste de
glicerina, propilenglicol, lactato de sodio, y acetato de

sodio.

El producto alimenticio de pasabocas estable al
almacenamiento de la reivindicacién 26 en donde dicha

segunda cubierta comprende entre 1% y 5% de celulosa.

El producto alimenticio de pasabocas estable al
almacenamiento de la reivindicacién 26 en donde a una
temperatura particular constante, dicho uno o mas de
s6lidos de jarabe de maiz, dextrosa, dextrina,
maltodextrosa, sacarosa vy polidextrosa comprende una
mayor propensién a absorber agua que dicho sustrato de

alimento.
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37.

38.

39.

40.

El producto alimenticio de pasabocas estable al
almacenamiento de la reivindicacidén 36 en donde a una
temperatura particular constante, dicho uno. o mas de
s6lidos de jarabe de maiz, dextrosa, dextrina,
maltodextrosa, sacarosa y polidextrosa comprende una
mayor propensién a absorber agua que dicho sustrato de

alimento.

Bl producto alimenticio de pasabocas estable al

almacenamiento de la reivindicacién 26 en donde dicha

segqunda cubierta comprende un andlogo del queso estable

al almacenamiento.

El producto alimenticio de pasabocas estable al
almacenamiento de la reivindicacién 26 en donde dicho uno
0 mas de sdb6lidos de ijarabe de maiz, dextrosa, dextrina,
maltodextrosa, sacarocsa Y polidextrosa comprende,
adicionalmente, una pluralidad de sélidos de Jjarabe de

maiz que tienen un equivalente de dextrosa entre 20 y 50.

El producto alimenticio de pasabocas establel al
almacenamiento de la reivindicacién 26 en donde dicho
sustrato alimenticio estad hecho de una masa que comprende
un molido grueso en donde dicho molido grueso estd hecho
de meolido de maiz que tiene un espacio vacio entre 0.0020

y 0.0030 milimetros.
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4],

42.

43.

44,

45.

46.

E1l producto alimenticio de pasabocas estable al
almacenamiento de la reivindicacién 26 en donde dicho
sustrato alimenticio de pasabocas estd hecho de una masa
que comprende un almidén agregado entre 2% y 10% en peso

de la masa.

El producto alimenticio de pasabocas estable al
almacenamiento de la reivindicacién 41 en donde dicho

almidon comprende almidén de maiz ceroso.

E1l producto alimenticio de pasabocas estable al
almacenamiento de la reivindicacién 26 en donde dicho
sustrato alimenticio estd hecho de una masa que comprende
una harina baja en gluten entre 2% y 35% en peso de la

masa.

El preducto alimenticio de pasabocas estable al
almacenamiento de la reivindicacidén 43 en donde dicha

harina baja en gluten comprende harina de trigo.

El producto alimenticio de pasabocas estable al
almacenamiento de la reivindicacién 26 en donde dichos
trozos comprenden un contenido de humedad pre-cocido de

entre 22% y 30% en peso.

El producto alimenticio de pasabocas estable al

almacenamiente de la reivindicacién 26 en donde dichos
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a7,

48.

49.

50.

trozos comprenden un contenide de humedad de menos de 5%

en peso.

El producto alimenticio de pasabocas estable al
almacenamiento de la reivindicacién 26 en donde un
ingrediente de dichos trozos es seleccionado del grupo
que consiste de una proteina vegetal texturizada, harina

de maiz, harina de trigo y mezclas de ellos.

El producto alimenticio de pasabocas estable al
almacenamiento de la reivindicacién 26 en donde dichos
trozos condimentantes tienen wuna tercera textura y en
donde dicha segunda textura es mas suave gue dicha

tercera textura.

El producto alimenticio de pasabocas estable al
almacenamiento de la reivindicacién 26 en donde dicho
sustrato alimenticio comprende un contenide de humedad de

salida entre 0.5% vy 1.0%.

El producto alimenticio de pasabocas estable al
almacenamiento de la reivindicacidén 26 en donde dicho
alimenticico comprende un contenido de humedad entre 0.5%

y 2.0%.
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METODO PARA HACER UN SUSTRATO ALIMENTICIO CON

DOBLE TEXTURA QUE TENGA TROZOS GRANDES CONDIMENTANTES

RESUMEN DE LA DESCRIPCION

El método para hacer un sustrato alimenticioc doblemente
texturizado que tenga trozos grandes condimentados en donde los
trozos son adheridos sustancialmente al sustrato alimenticio, o
fragmento. Un primera cubierta comprende trozos condimentantes
grandes y uno o mas de sélidos de jarabe de maiz, dextrosa,
dextrina, maltodextrosa, sacarosa y polidextrosa es aplicade a un
fragmento cocido que tiene una primera textura. El fragmento
qocido y con cubierta es entonces calentado a una temperatura de
modo que el adhesivo es sometido a transicién vitrea y fluye
alrededor de los trozos y del punto de contacto con el sustrato
alimenticio. E1 fragmento cocido y con cubierta es entonces
sometido a condiciones de procese cambiantes, tales como
enfriamiento, endurecimiento del uno o mas de sdlidos de jarabe
de maiz, dextrosa, dextrina, maltodextrosa, sacarosa y
polidextrosa, y se forma una unidén entre la hojuela y los trozos
condimentantes. Una segunda cubierté que tiene una segunda
textura es entonces colocado y fundida sobre el fragmento. Las
propiedades del ingrediente alimenticio son optimizadas para
suministrar un producto alimenticioc doblemente texturizado

estable a2l almacenamiento.
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Anexo 2

Definiciones de los verbos “cocer”, “hornear” y
“enhornar” encontrados el Diccionario de la Real
Academia
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" Real Academia Ispafiola. Diccionario Usual. Page 1 of'I

(ST cocer.

(Del lat. coguére).

1. tr. Hacer comestible un alimento crudo sometiéndolo a ebulliciéon o a la accion -
del vapor. ' '

2. tr. Someter pan, ceramica, piedra caliza, etc., a la accién del calor en un horno,
para que pierdan humedad y adquieran determinadas propiedades.

3. tr. Someter algo a la accidn del fuego en un liquido para que comunique a este
ciertas cualidades.

4. tr. Preparar o tramar algo con sigilo. U. t. c. prnl. Algo se cuece en esa reunion.
2. tr. colog. Digerir la comida o los alimentos en el estdmago.

B. tr. Med. madurar (| activar la supuracion).

7. intr. Dicho de un liquido: hervir. £/ agua esta cociendo. U. t. ¢. tr.

8. intr. Dicho de algunos liquidos, como el vino: fermentar.

9. intr. enriar.

10. prnl. Padecer intensamente y por largo tiempo un dolor o incomodidad.

11. prnl. coloq. asarse.

12. prnl. coloq. emborracharse (Il beber hasta trastornarse los sentidos).

MOREF. conjug. c. mover.
duro de ~ y peor de comer.

1. expr. U. para dar a entender que las cosas que por su naturaleza son aviesas y
malignas, dificultosamente las reduce a razdn el tiempo y la disciplina.

vieja fue y no se cocid.

1. expr. coloq. U. para notar o reprender la excusa vana que se da por haber
- dejado de hacer algo.

Real Academia Espaiiola © Tados los derechos reservados

http://buscon.rae.es/dracl/SrvitGUIBusUsual ?2LLEMA=cocer&origen=RAE& TIPO_BUS=3 07/01/2011
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Real Academia Espafiola. Diccionario Usual. Page 1 of | . S

(De frorno).

1. tr. enhornar.

2. intr. Ejercer el oficio de hornero.

Real Academia Esparicla © Todes los derechos reservados

hittp:// buscon.rae.es/dracl/SrvlitGUIBus Usual?LEMA=hornear&origen=RALE&TIPO BU... 07/01/2011



Real Academia Espaiiola. Diccionario Usual. Page 1 of 1 T

B enhornar.

1. tr. Meter algo en el horno para asarlo o cocerlo.

Real Academia Espafiols © Todos los derachios reservados

http://buscon.rae.es/dracl/SrvltObtenerHml ?origen=RAE&LEMA=enhornar&SUPIND=... 07/01/2011



Anexo 3

Copia del resultado encontrado en el diccionario de
sindnimos Signum en relacion con el verbo “hornear”
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hornear / Sindnimos verbo asar: asar, tostar, cocer, calentar, pasar, pre Page 1 of 2

v diclib.conm
Online
dictionaries and
encyclopedias

Make main page Bookmark

} T3 OUBHNTE 3TOT anT |

Translations

Thread Gauges Precision API 5B,11B, 7-2 NIST Traceable Master
Traductor de Inglés Traduzca sin Necesidad de Ayuda Aprenda ir

Traduccion con Google Traduce con Chrome automaticamente p:

@ Home () Dictionaries (5 Download dictionaries

Definitions Synonyms/Antonyms Examples new

Search bilingual dictionaries

Select language: I English<->Russian L‘ virtual Russian keyboard

Dictionaries > Diccionario de sinéimos SIGNUM

{Non-alphabetical character)

Pages: << Back 1314 1516 17

hornear

Sindnimos

verbo

asar: asar, tostar, cocer, calentar, pasar, preparar

Send link to this page by ICQ or E-Mail: ht’(p:ﬁwww.diclib.com/cgi-bin/d1 .cgi?l=en&

Post to your site or blog: ‘ <a href="http://www.diclib.com/cgi-bin/d1.¢

Post to a forum: [url=http:/iwww diclib.com/cgi-bin/d1.cgi?l:

htip:/fwww.diclib.com/hornear/show/en/signum/H/961/720/12/13/25442 07/01/2011
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Anexo 4

Copia de las Patentes US 7,074,446 y US 5,298,268
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United States Patent

Heywood ct al.
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US00707444632

{ty) Patent No.:
435y Date of Patent:

US 7,074,446 B2
*Jul, 11, 20006

(34)

(75)

73
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(22)
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Richardson, TX (US)
Assignee:  Frito-Lay North America, Inc., Plano,
TX (US)
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(57) ABSTRACT

Method Jor making o dual-textured food substrade having
large seasoning hits whereby the bits are substantially
adherad 1o the fowl substrate, or chip. A Tisl (opping
comprising large seasoniog hits and a dry adhesive is applicd
10 a cooked clip having a fiest texture. The tapped, coaked
chip is then heated to a temperature such that the dry
adhesive undergoes a plass transition and {lows  down
around 1he bit (o the bil and food substrale contact point. The
lopped, cooked chip is tlien subjected to chanped process
condilions, such ns cooling, the adhesive hardens, and a
band is lTormed between (he chip and the seasoning hits. A
secotd tepping having o second (exture is hen placed and
melted onto the chip. The Tood ingredient properties are
aplimized to provide a shelf-stable dual-textured foed prod-
uctl.

24 Claims, 1 Drawing Sheet
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MLITHOD FOR MAKING A
DUAL-TEXTURED FOOD SUBSTRATIL
HAVING LARGE SEASQONING BITS

CROSS-REFERENCE TO RELATED
APPLICATION

This application is a conlinuation-in-part of .S, patent
application Ser. No. 10/626,970, filed an Qut. 30, 2003, the
technical disclosure of which is hereby incorporated herein
by relerence.

BACKGROUND OF THE INVENTION

1. Technical Field

The present invention relates to a method for adhering
three-dimensional bits, fragimwnts, clunks, or morsels (o a
substrate and more particularly, to a method for adhering
large three dimensional food bits to a snack [ood substrale
whereby the lorge bits are substantially adhered o the
subsirate, Mare specilically, the present invention relates (o
a mcthed for making a dual-textured, wpped suack food.

2. Descriplion of Related At

l'nad particulates arc often added to fonds, especially
snack loods. ‘Tortilla chips, pretzels, crackers, popeoni, and
numerons ather foadstulls often have seasonings applied to

-them during processing. Seasonings wsed, uswally in a
pawdered form, have inclnded salt, cheese, chili, yarlic,
Cajun spice, ranch, sour cream and onion, among many
others. However, there is olten an undesirable accumulation
ol seasoning on the sidewalls and boltom of the snack fond
bug with dhe result (that the consumer has less (han the
desired complement of lopping (hereon. “The separation
occurs becawse of insuflicient adhesion ol the scasoning to
the chip. The problem of separalion increases with the size
agl weight of the individual particles.

One way this prablem has been approached in the pasl
was hy using oil as an adhesive o adhere particulate
scasanings ta a base or substote. Ior example U.S. Pat, No.
6,534,102 132, issued 1o Kazemzadel, discloses & seasoning
bit that, following extrusion and cooking is immersed into an
oil and seasoning sluery al un clevated teinperture. The
product is then dry-conted with scasonings or sprayed with
hat or o temperature oils and is either carrying sea-
sonings or the seasonings are applied as dusting on the
surlace while the oil and fats are used to adhere the season-
ing to the surface. One drawback (o using only vil, hawever,
is that the adhesive strength of raditional il mixes are not
streng enongh o adhere large three-dimensional bits (o o
substrate surface. Tn certain applications, large three-dimen-
sional bils are desiiable beeause they enable packaged sk
chips o emulate another topped product including, but not
limited fo o pizza with tloppings, a nachio chip, or o tostada,

Aunolher prior art composition vsed {o ndhere particulate
o o food product is U8, Pal. No. 3,689,290 issued to
Blackenstock ef al which discloses wsing a coating agent
vomprised ol dry corn syrup salids (o adhere sniall parlicle
sizes of food loppings to a substrate. The Blackensiock
Ystent discloses a particle size of the food topping as being
12-1040 mesh, which corresponds Lo a particle size range of
0.150 to 1.68 millimeters (0.0059 10 0.0661 inclies). Again,
these are relatively small particle sives thal are being
adbered to a substrate. The adhesive is not strong enough 1o
adlicre a substantial amount of larger three-dimensional
particles to the chip.

U.S. Patent Applicalion 2002/0187220 Al discloses an
cdible panticulale adhesive comprising maltodextrin, an
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edible surfactanl, a solvent, a polysaccharide, and a modificd
staach, The invention, however, is clearly aimed at very
small particulate adhesion. Lhe invention indicates the pre-
feoved pardicle size is less than 650 micrometers. Thus, (his
invention also fails 1o adhere relatively large bits to a chip.

Anather prior arl composition used to adhere flavorings 1o
a foadstull is illustrated by European Patent TP 0 815 741
A2 which discloses a hot melt composition comprising a
starch, such as cor syrip, maltodextrin, or an amylase-
trewted starch, and a plasticizer, such as o polyal or o
polyacelic acid. Like the otlier inventions, 1his invention was
alsa designed to adhere powdery-lype particulate additives
to foadstulls such as sall, sugar, cheese powder, and rancly
seasonings, Like olher inventions in the prioe art, it also fails
to adlicre relatively large bits 1o chips.

Anulher prior art approach to adhere large food flavorings
and spices was o pul the Navorings on an vmbaked cracker,
Thus, cheese Mavorings and olher spices were then baked
inte the dough. This approach, however, cannot be uscd
when it is desiimble 1o adhete particles to a substantially
cooked snack picee, such as a tortilla chip, immediately
priar Lo the addition of seasoning.

Consequently » need exists for a method to adherce large
particulate [luvoring bits, fugments, chinks, or morsels to o
food substrate. The method should allow a snack foad ©
demounstrate the characteristic look, texture, and (agle of an
enmulated fopped food product, yet be highly resistant to
separation. The method should be adaptable to o product line
wherein 1 wldition of the Jarge particles ocewrs al a step
afier substantial cooking ol the underlying food substrate.

Foad ingredients are typically cnclosed in o hermetically
sealed fond package and 1hus approach equilibrivm with the
relative humidity of (he inside ol the package. It has proven
ditlicult (o achieve a dual-textured or multi-lextured snack
food, hecause the food ingredient baving a lower moisture
conlent and therehy crispy (exiure, typically absarbs evapo-
raled moisture feom a food ingredient having o higher
moisture content and therehy soller texture.

As the [ower moislure contenl food ingredient absorbs
waler it becomes less crispy, As the higher moisture conlent
food ingredient foses waler, it hardens. Because ol this
moisture migration it is dillicult to achieve a ong shelf-lilc
ot dual lexiured snack products,

The water content of & foad ingredient is typically mea-
surcd by ils waler aclivily level (“Aw™). The Aw iy defins
by the tollowing equation:

Aw=P/Py

where P=vapor pressure ol water in the [ood
Po-vapor pressure ol pure water under the same con-
ditions.

The Aw is a quantilative measmre of unbound [ree water
in o system that is available to suppor hiological and
chemical reactions. ‘Two dillerem food ingredients with the
sare water condent can vary signilicanily in their Aw level
depending on how nweh fiee water is in the syslem, I a
higher moisiure eontent, sofl texture ingredicnt lins an Aw
hat exceeds (he relative humidily of its environment, then
waler tends ta evaporale from the feod ingrediont causing,
the ingredient to harden. Similady, il a lower moisture
conlenl, crispy lexiure lias ait Aw that is less than the relative
Inidity of ils environment, then it tewds 1o abaorb water,
causing the ingredient to soflen. For example, consider a
picce af saft.cheese, having an Aw ol 0.92 placed on a crispy
eracker having an Aw al 0.10 in o sealed container initinlly
al 30% relative humidity. Over time the lexture of ihe soli
cheese hardens as it loses water and approaches cquilibriun
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wilh 1he container atmosphere. The texture of the crispy
cracker, however, soliens as it absorbs this cvaporated
moaisiure to approach equilibrium with the container atiny-
sphere. As a resull, both food ingredients lose their dosired
lexture. Mareover, besides texiure changes, changes in
moisinre con lead 1o ofher undesirable ceilects including
microbial growth, depradation reactions, and onganoleptical
changes.

The problem is compounded in mulli-textured, lopped
food produets that require an adhesive. Water-bused adhe-
sive systems utilized on a food substrale negalively impact
texture as hydration and subscquent (henmal drying destroy
inferaul structures. Morcover, o water-based mlliesive dete-
viorales chip erispness, especially if applied i an aguecus
state, because of moisture migration froin the adhesive into
the food snbstrate. n addition, there is Mavar loss that resulis
from drying 2 moistened food substrate. As discnssed pre-
viausly, oil-based adhesives fait to adiiere targe hit particu-
late [avoring bils 1o a food substate. As a resull, if has long
been dillienll Jor Tood product minunfuclurers o package
nulti-textured food products for extended shelf life storage.
Numerous atlempts 1o preserve dual-texiured features of
food products are fllusirated in the prior arl.

.5, Pal. No. 4,401,681 discloses a method [or preventing
moistee migeation from a high-noisture phase to a low-
moisture phase. For example, the patent discloses combining
corn synip solids having a Dexlrose yuivalent of 22 ta 24
and o high methoxy] peetin with 4 pizza sauce 1o preven!
maisture from the sance {rone migrating into the pizza crust
during sleelf life. This disclosure, however [wils to teach n
miethed that minimizes moisture transmission from a soller
lextuie to a crisper texture through an area having a head-
space. Ratlier thie disclosure is Bmited 1o providing a direet
barricr layer between two ingredients with high dillerentinl
nioisture contents.

U8, Pal. No, 4,853,236 disclases o sheli=siable dual-
lextured food product having a first, hand texture comprising
a fruit composition on a shell partion, and a second, variably
textured core portion camprising an oil-in-water cinulsion,
This disclosure fnils 1o teach both an outer chewy and an
auler crispy lexture af a topped food product.

U.S. Pal, No. 4,961,942, discloses o dongh conpesilion
having u pluralily of shell-stable textures, The paient Turiher
discloses a sol, chewy Gller coakic deugh and a finuer outer
casing, dovgh wherein the cusing dough comprises a high
sugar content. It fzils to disclose a dough that can be nsed in
savory shacks.

U.S. Pat. No. 4,913,919, nssigned to the same assipnee of
the present applicntion, discloses o coating composition
camprising & high solids content aquesus suspension, hav-
ing a solids conlent of of least 40% by weighl. The vutside
swrlace ol a snack food is coated with the aqueons solution.
The coaling is dried to provide a crisp owter texture and
chewy inner texture. This disclosure fails o teach an onter
chewy (exiute.

LS. Pat. No. 5,405,625, discloses a cheese filled saack
product having i crisp ouler casing comprising potato (fakes
and pre-gelatinized rice flour. In one embadiment, the [illing
is moist ad he snack food product can be haked or
microwaved without the cheese filling over expanding or
teaking. This disclosure Fails o teach an wouler chewy
lexture.

U.S. Pat. No. 6,500,474 disclases using a heated liquid
coaling to lurther coat a pre-caated food product and sub-
sequently conlacting the Fguid-conted pre-coated lood piece
will & clunky particalate matter 1o form a food product
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enrobed with a substantially continuous chunky coating,
This disclosure fails (o teach an outer crispy texture.

Accordingly, a need exists Tor a methed for making o
shell-stable dnal-textured, topped snack food produel com-
prising a crisp food substrate and a chewy topping. The
mellod should ulitize a won-water hased and non-oil based
adhesive that can adhere large patticulate Navoring bits to a
substantially cooked, crisp Jood substrate. The mefhod
should minimize the water activity in Jomd product ingre-
dients and shoullt minimize maisture migeation Jrom the
chewy lopping to the crisp food subsirate,

SUMMARY OF THE INVENTION

The proposed invention uses a combination of dry-pow-
dered adhesives admixed onto bits and placed on a lowd
suhstrate and wherein forther fhe adhesive undergoaes a glass
transition and Nows down around ilie bit to the bit and food
substrale cantact painl. Subsequently, process conditions
change, and the ndhesive undergoees anctlier glass (ransition
hack 1o an amorphous solid which hardens the adhicsive and
adheres the hit (o the food substrate surface.

IHence, this invenlion produces a method whereby larpe
tavoring bits are adhered o a snack [bod substrate (o
achieve the look, textire, and taste ol an emulated lopped
lood product. In addition, the instant methad provides a
topping thal is highly resistant to separation, Furlhermare,
the method can be implemented lollowing e cooking of the
underlying food substrate,

The invention further provides a method (hat minimizes
muisture migralion from a seller dextured lopping (6 a
crispier food substrate. Food product ingredient propentics
are aptimized (o provide at least two distinet fextures.
Optimized food produet ingredient propertics can be maois-
tore conlent, waler activities, and sorption slopes.

BRIGF DESCRIPTION OF THI DRAWINGS

‘The povel fealures believed characleristic of the invenlion
are set lorth in the appended elaims. The invention itsell)
lowever, as well as a prelerred mode of use, further objec-
lives and adviniages (thereol, will be bust understoad by
relerence o Ihe following detailed deseriplion ol illusicative
cimbadiments when read in conjunction with the accompa-
nying drowings, whercin:

F1G. 1 is a schematic representation of one cmbodiment
of 1he new process.

FIG. 2 is a1 geaph representation depicting maisture sorp-
lion isotheris for the major ingredients in one embodiment
ol the invention.

DETAILED DESCRIPTION

An anbodiment of the innovalive invention will now he
duscribed with reference to FIG. 1. Scasoning, flavoring or
iliustrative bits 12 and an adhesive 14 are mixed together in
a 30-inch <Jiwmeler mixer or Wwimbler 10, As used berein,
large seasoning bits 12 are food grade seasonings whercin at
lenst 5% of the bits, by weight, have a dinmeter exceeding
L7 millimeters and are substantially between 1.7 aid 17.0
millimeters dinmeter, [n a preferred embodiment, vegetable
oil 16, preferably al a femperature of abont 23 10 32° C, (74
lo 90° 1), is sprayed inlo the tumbler 1 1o coat the
seasoning bits 12 1w function as a temporary liguid adhesive
16 wmd promale bonding, between the diy adhesive 14 and
the: seasoning bits 12, In an allernative embadinient, (he

temporary liquid adhesive 16 is Leated o a temperature ol
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ahout 43 10 60° C. (109 1o 140° I%.) puior 1o being sprayed in
the tunibler 10. The temporary adhesive 16 used can be any
prior art adhesive oil including, bul not limited to, olestra®,
corn ail, soybean oil, cotlensced eil, or palm oil. Allera-
tively, an oil substitule can be used as a temporary ligquid
adhicsive 16. The objective is to caal (he seasoning hils 12 10
promote bonding with the dry adhesive I4 during mixing
and until the dry adhesive 14 underpocs a plass Gansition
phase. Any temporary Jigquid adliesive 16 that mecets 1his
ohjective can be used. Examples of an oil subslitule
could be wsed as o temporary adhesive fncludes, bul is not
limited to glyceral, propytene glycol, alcohol, and mixiores
thereof. A temporary liquid adhesive 16 iay not be needed
il ihe partiele size ol the dry adhesive 14 is small enough,
andfor the individual bits 12 are porous enough, and/or (he
bit has a naist hydroseopic or oily exterior.

The tumbler 10 is a cylindrical device thal wintes and is
typically uscd do add scasoning fo a subsirale's tofai cir-
cumlurence. In this invention, owever, the lumbler is vsed
1o admix adhesive 14 {o tbe seasoning bil 12, Thus, although
a lumbler 10 is deseribed in this embodiment, any eguivalent
device including but not limited (o, a mixer, o fumbler
including a balch fumbler or o continuons umbler, or o
blender such as a bateh blender, continuous biender, or
ribhon hlender may be vsed lo admix the adbesive 14 o the
scasaning bit. As used in this invention, a substrale is
substantially cooked and can be a (Hed or haked snacl tood
chip made Irem o dough, such as masa or other starch based
dongh. As used in this invention {he terms substrate and chip
are uscd inferchangeably and refer to any wide varicly of
snuck toad items Tl are commenly cominerciatly available
inclnding, but not limited o, patain chips, crackers, mulli-
grain chips, com chips, and 1ortilla chips. In ane embadi-
ment of the present invention, the substrate comprises a first
texture that is crispy.

Seasoning bits 12 comprising, Textured Vegelable Protein,
Novored vegetable bits, or colared bits are commercially
avaifable. Forexample, Bac’n Pieces™ [3acon Flavored Bils
con be purchased Trom MeCormick® ol Sparks, Md. in
many locat gracery stores. The bits con ynlso comprise corn
flonr or wheat flour, wdependently or in combination.
1lence, the bits can consist of extued vegetahle pralein,
corn [lour, wheat {tour, and eombinalions 1hereol. Tn one
embodiment, the bhits have a moisture cantent preferabsly less
than aboul 5%.

Following admixing i the tumbler 10, (he scasoning, bils
12 and adhesive 14 are then (ranslerred 22 10 a first topping
unil 20, A tepping unil 20 manulactured by Raque, of
Louisville, Ky. can be used. Corn Syrup Solids are defined
by the TDA as dried plucase syrups in which the reducing
sugar content is 20 Dexlrose Tquivalent or higher. In one
cimhodiment, the dry adhesive 14 used preferably comprises
comn syrup solids witl a Dextrose Lguivalent more than 20
and st preferably between abant 20 awd 50, This Dexlrose
Hynivalent range can result in reduced chewiness, shininess,
amd sweelness. Dextrose Lquivalents higher than about 50
can e used, but result in o sweeler, as opposed (0 savory
flavor. Numerous other carbohydrate adhesives can alsa be
used including, hut not limited o dexlrose, dexirin, malto-
dextiose, sucrose, palydexirose, and combinations lercol,
‘These carbahydrates can be prrchased from various suppli-
ers including Natioun! Starch and Chemical Company of
Bridgewater, N1, Danisco Cullor of New Cenlury, Kans.,
andl ‘Tale & Lyle PLC located in London, Lngland, 1n an
alternative embodiment, maltodexirin, defined by the FIDA
as dried glucose syps in which the reducing sugar conlent
is less than 20 Dextrose Lquivalent can he used. Use of
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waltodextrin, however, can require the use ol sleam to
activate the adhesive. By using corn syrup solids instead of
A water-based or sleam requiving adhesive, a crisp chip
texture is preserved heeause hydration ane subsequent thee-
mal drying is geeatly reduced. Thus, vse of corn syrup solids
or olher acceplable carbnhydrale results in a preferable dry
adhesive application.

Apain, although this invenlion is described witl reference
fo a1 fried tortilla chip, any lood substeate including, bl not
limited 1o, a chip, a cracker, 2 baked chip, an extruded snack,
or o pulled spack, can be used. Prior to the chip enlering fhe
fryer 30, the dough is made by any one of a aumber of
standard methods well known in the art. A novel amd unique
cambination ol madificalions, however, can be made (o he
priar art dough and/or the dough ingredients 1o enhance the
crispiness ol the underlying 1opped substute. For cxample,
ina tortilla ¢hip embodimenl, o coarser com grind, prefer-
ably made from the corn mill having a gap between about
0.0020 and about 0.0030 millimeters, and mare preferahly
having a gap between aboul 0.0023 and aboul 0.0026
millimeters can be used. A coarser grind requires less shear
whei cam is ground inte masa, decreasing the smount ol
starch gelatlinization and inercasing the amount ol [anger
groud corm particles in the masa. Larger particies cause the
chip texture o remnin more coarse which canveys o hearlier,
crinchier, and crispier chip. Less gelatinization provides
thinner swiace film Tomation during frying, In addition,
larger ground com particle sizes cause more disruplions,
even more so i a (hinner surlace ilm, When the dough is
ried, water within the douph can more easily eseape through
these disruplions as sleom, resnlling i a chip with o lower
mavsture content. A lower moisture content chip resits in a
crispier texiure. Further, the product will cantain Tess steam
buill-np within the chip during [rying, whicl in tom reduces
the amount and size of surface blisters praduced, further
resufling in a erispier lexture. Starel, prelerably between
abont 2% and about 10% by weight of the dough, can be
added 1o the dough 1o absorh more witer during mosa
prediction. In ane embodiment, waxy corn starch is used.
Again, when this water is subsequently released during
teying, smaller and more numerous surface blisters arc
created resulling in a crisper lexture, A low gluten Nour,
preferably belween abont 2% and about 35% by weight of
the dough, can be used in the dough for organoleptic
propertics. it one embodiment, wheat Nouor is usced.

Typically, a dough produei is compressed hetween o pair
of counler rotating sheeter rollers that are located closely
together, thereby providing a pinch point trvugh which the
dongh is formed inte sheets. The dough can then be cut by,
for exaple, a cutling roller to form the shape of the product
desired. Alternatively, the dough vr masa is extruded and eot
into a desired chip shape. After the dowgh or masa is cut, 1he
chips are transporied towards awd hrougl a toast oven. The
chips should be toasied to achieve u pre-cook moisture
conlent between aboul 22% and aboul 30%. For this, the
chips are deposiled oo o moving belt. Alter asling, the
shaped chips have increased stillicss for insertion into
fryer 30, In one embodiment, the toasted chips, prior 1o
being (ried, ore passed through o proofiug stage whére the
chips are exposed lo ambicnt air [or a specificd amoont of
time to equilibrate moisture. Afier proofing, chips are 1rans-
ferred (o a fryer 30. To convey the cliips into the fryer 30,
the chips are remaved from the taasting belt or conveyor aned
placed onto the [ryer conveyer 32. Because {lat substrate
facilitales even applicalion ol the seasaning hils 12, in the
preferred embodiment, a monolayer lryer 30 is ulilized 10
help ensure @ flat substrate and minimize chip corl. The
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monolayer fryer 30 has dwo belts; an upper belt and a lower
helt. The substrale is pasitionesd hetween the two belts as it
moves through the fryer 30. The two-helt system niinimizes
chip curl and keeps the chip lat as it maves through the
[ryer. The chip, in the example af a tortilla chip, is in (he
monolayer fryer for a dwell time of abont 52 (0 56 seconds
at a temperature of aboul 170-207° C. (338-404° [). A
monelayer [tyer also provides for more uniform fiying and
thus allows the chips to produce consistent biisters and a
mare unilorn, lower exit maisture contenl. As used lierein,
an cxit moisture conlent is the moisture content following
the caaking of the food substrate. In one embodiment, the
exit moislure condenl ol a chip fried in a0 moenalayer is
preferably between about 0.5 and abont 1.0%. Balch frying,
ot the other hand, resulis in voriable moisture cantent,
blister formation and finished oil contents. Moreover, prior
art extl moisture confents typically exceed 1.0%. A lower
exit moisture conlent resnlls in a ertspicr chip. Tn addition,
a drier, lower moisture content chip comprises more surlace
ail than interior oil. This surlface oil helps to protect ihe chips
from absorbing excess moistie during e tepping process
(discussed below). In an alternative embodiment, any fiyer
30 known in the arl con be nsed. Afier exiting (he lryer 30,
the substrate proceeds abong an open mesh conveyer belt 42
and cools {o appraximately 1009 I to 150° I, Ticcause 1his
lemperature 35 still above ambienl, maisture migration anto
the chip substrate is retarded. AHrough numerous modili-
cations are disclosed to illustile @ prelerred embodiment,
lhe essence of the mnveniion can be achicved with [ewer than
all of the dough ingredient anxl processing wadifications
disclosed, as those skilled in the art ave likely (o recognize.
Alier the chip has heen Jried, the seasaning bils 12 aml
adlesive 14 are tien applied 24 to the chip via a topping unit
20 or other topping menns.

The chip is then sent to a first oven 40. An impingement
oven such as model 1IMDI-45A5-1, manafoctured by Ileat
and Control, e, o Hayward, Calill can be used as the first
oven. The chip is trunsported through the first oven 40 on an
apen esh conveyer bell for approximately 17 scconds. The
cievated aven temperature, preferably about 190 10 232° C,
(374 10 450° 1), serves (o trigger the glass transition phase
ol the dry adhesive 14 onto the substrate. In one embaodi-
menl, steam 44 between 6.9 and 34.5 kPa (1 and 5 psi) is
injected into the first oven 40 to expedite activation of the
dry adhesive 14 by lowering the glass ronsition ewperature
ol the adhesive via the addition of water vapor. Tn 1lis
embadiment, the ¢hip then procecds out of the first oven 40
wong the open mesh conveyer bell 52 inle a sccamd aven 50
to drive ol the moisture added in 1he first oven as steam. In
the second oven 50, the c¢hip procewds on an open mesh
conveyer belt for approximalely 17 seconds al an elevated
lemperature range of abow 190 to 232° C. (374 10 450° [1).
The secandl aven 50 can be a make and model identical (v
the first oven 410,

In an alternative embodimeni, only one oven, withount
stean, is used to 1rigger the glass ransition phase of the dry
adhesive, In such an embodinent, the oven temperature
remaing (he same abont 190 to 232° C. (374 1o 450° 1), In
addition, the tofa] dwell time also remaions the same al aboul
34 secands. Tn aliernative embadiments, longer or shorter
dwell times and Tigher or lower lemperatures could be used.
The dwell 1ime and icimperature need enly be sullicient 1o
promole a glass transition change inihe dry adhesive 14, An
AuToree® impingement aven, manufactured by TTeat &
Control, Inc. of Hayward, Calil. can be used as in the
single-aven embadiment. As used berein, an adhering means
Tor adhering a seasoning bit (o a substrale is meant Lo include
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any edible carbaliydrate blend that undergaes a glass tram-
silion change ot an adhesive (as opposed to oven) (empera-
ture between 40 and 60° C. when the adhesive has a
moaisture conlent of between about 4 to 8%. As those skilled
in the arl are aware, the lass transilion temperatre range of
the dry adhesive 14 chanpes relalive 1o tie maistire eontent.
The higher the moisture conlent, the lower he plass transi-
lion tempernbire range. Canversely, the lower the moisture
content, the higher the glass transition teniperature range,
Thus, il the maislare content of e udhesive is raised above
ar helow 4 1o 8%, then the corresponding glass transition
temperatore mnge will change as well. However, such
changes should be construed fo be within the spirit and scope
of the claimed invention.

The chip then proceeds ont of the second oven 50 alony
the open mesh conveyer helt 72 where it beging o cool. In
one embodiment, the chip cools for approximntely 30 seg-
onds. The dry adhesive 14 hardens on cvoling to aftect o
strong bond between the scasoning bits 12 {opping and the
subsirale.

In ane embodiment, the steps of adding and heating (he
seasoning bits 12 above the glass transition femperature of
the dry adhesive 14 and (e allowing, the seasoning bit 12,
adhesive 14, and substrate v cool below the adhesive's 14
glass transition lemperature could be repeated to form a
multi-layered chip, By repeating these steps, two or more
layers ol seasoning bits 12 could be added 1o a singfe
substrafe or chip. '

Ie a preferred embadiment of the invention, a second
topping, prelerably, but nol nceessarily, in the form of
cheese shreds, a chuese-like topping, or a cheese topping is
then applied to ihe bit-tapped subsirate via a second topping,
unit 60. Unlike the first topping comprising the bits, the
sceond fopping has a lower melling temperature than the
seasoning bils §2 of the firsl topping and no additional
adhesive is required ta adhere the second topping 10 the
substrale. In one embodiment, the second Lopping having o
secomd lexture comprises o soller (exture Huan the first
texture ol the crispy substrale. A shell-stable cheese analog,
as disclosed in U.S. patent application Ser. No. 11/649,325
and assigned fo Kerry Specially lugredients af Beloit, Wis,
can-be used as the second topping,

FIG. 2 is a praph represeatation depicting the moisture
sorptian or desoplion iseilierms for the major ingredients in
one cmbodiment of e invention. A moisture sorption
isallicin s o graphical representation ol the reluionship
between the meisture conlent of a JTood ingredient (hat
absorbs moisture and the Aw ol that food ingredient ot
particular, constanl temperature. The x-axis represeiis the
Aw angl (he y-axis represents (he moisture percentage of the
main [ood consponents. An example of a chip moislure
sorption isotherm 202 and adhesive sorption isatherm 204 is
depicled in FIG. 2. A desorplion isothermy is a graphical
representation of the refationship between the moisture
content of o foed ingredient hat loses moistore and the Aw
althat food ingredient at o particular, congtanl temperature,
A shell-stable clicese analog moisture desorption isotherm
206 is depicted in F1G. 2. As used herein, sorplion slope is
defined as the slope ol the sorption or desorption curve ol
partienlar water activity value. The sleeper the somplion
slope, the higher the propensity to absorb water. Conversely,
the more level the slope, tlie lower the propeusity of a food
ingredient fo absoub waler. Thus, it is advantageous for the
chewy, sofler texture food ingredients (0 comprise a sleeper
sorplion slope than the crispy oo ingredients 1o contiol
woistare migration. For example, in one embodiment, the
adhesive sorplion slope 204 is steeper than the chip sorplion
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slope 202. Because of the adhesive’s steeper sorption slope
204, the adhesive lelps huller moisture wptake by he
substrate. Hence, in one embodiment, the crispy chip sub-
strale sarplion slope 206 is always less steep than the cheese
sorplion slope 202 axl oflen less steep than e adhesive
sorplion slope 204.

The second lopping cheese analog cowprises a resh Aw
Letween about 0.40 and about 0.50 and a healed Aw belween
about 0.30 and about (.40 and comprises a desorption slope
steeper than the sorplion slope ol he crispy base as illus-
trated by FIG. 2. A fresh Aw is the Aw ol the cheese prior 1o
ihe cheese being melted. The heated Aw is the Aw of the
cheese aller the cheese has been melted on the crispy
substrade (discussed below). Moreover, at least one hinee-
tant ¢an be used in the second topping lo Turther inhibit
moisture migration lrom the second, solt lopping. A humee-
tant is on ingredient (hat promoles fhe absorplion and
relention of moisture. Humeleotants that con be wsed
tnclude, but are not limited to, glycerin, propylene glycol,
sadim lactate and sodiom acetate. In addition, oiler water
binding systems such as cellulose con also be used in (he
second topping. The second tapping can comprise at least
one hunectant between abont 10 pereent 1o abowt 40 per-
cent, cellulose belween aboul 1 percent 4o ahoul 5 percent,
ar combinations thereal based on the weight of ihe secand
lpping.

Relerving back to FIG. 1, the second topping unil 60 can
be the same model and type as fimt topping wnit 20.
Following application of the secand lopping, 1he chip is then
routed to a third oven 79, The third oven 70 is prelerably an
inlrared Raymax 1525, nanufactured by Watlknw Llectric
Manufactoring Campany, ol St Louis, Mo. The chip is
routed 10 a third oven 784 on an apen mesh conveyer belt 72,
“T'he chip proceeds threngh the third oven 70 for s dwell tine
of approximately 60 seconds with an aven lempetalure
about 82 to 138 C. (180 10 280° I5). In sliernalive embodi-
ments, shorler or Jonger dwell fimes and higher or lower
temperatures could be used. The dwell lime and lemperature
need only be sullicient to mell the second set ol (oppings.
The chip then proceeds out ol the thind oven 70 on on upen
mesh conveyer belt 92 where il is sprayed with an atamized
oil or other liquid adhesive fom both the tap and the botfom.
Unlike the temporary adhesive 16, the ebjective witly this
liquid adhesive is to provide a more permanent adhesive to
Lo aseasoning with (he chip uad the loppings, An ail spray
applicator 80 manufactured by GOL-Avins of Amherst,
N.Y.,, model #OSM-5000-BP-3065 can be used. Although
many types of ligquid adhesives including lavd, other animal-
based oils, and vepetable-based oils can be used as the
atomized spray, o preferred embadiment uses corn or soy-
bean oil. The liquid adhesive or il should be sprayed at an
clevated temperature, preferably about 43 to 60° C. (109 {0

- 140° 1), Following oil alomizalion, the chip passes hirough
a seasoning applicator 90 where a particulote flavored sea-
soning 94 is applied 1o both sides of the chip. The seasoning
applicator 90 dirst applies scasoning 94 to the wpside of (he
chip on an open mesh conveyer bell. The chip is then Mipped
onto another open mesh conveyer bell and the other side is
then scasoned. A seasoning applicstor manulactured by
ARBO of Toronto, Citario, Canada model numher KDC-
VV 12"¢20"%4 5" can he used. The chip may then be furiher
cooled and sent w be packaged 96.

While this mvention has been particolarly slwwn and
described with reference 1o a preferred cmbadiment, it will
he understood by those skilled in the art that varions changes
in form and detail may be made therein without depantiug
Lrant the spiril and scope of the invention.
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What is claimed is:
1. A method of adhering large seasaning bits on a food
substrate, suid method comprising the steps ol
a} mixing a dry dbesive willk a plerality of three-
dimensional seasoning bits ta form an adhesive-hit mix
wherein said bils are substantinlly belween about 1.7 1o
about 17 mm in diometer;

b) cooking a food substrate having a surface 1o apply said
bits and wherein said food substrate comprises a first
textore;

<) upplying said adhesive-hit mix 10 said food substrate;

d) lieating said adbesive-hil mix (o a temperature above a
glass transition temperature of soid dry adhesive
wherein said plass {ransition femperature is helwern
ahout 40° C. to abeut 60° C. and lurther wherein said
dry adbesive comprises o moisture content of abouw 4%
1o aboul 8% and

e) caoling said adhesive-hit mix o a tomperature below
the glass transition (emperatore of said dry adhesive
such that said dry adhesive hardens and adhieres saiid
hits to said food substralc.

[y applying o second {opping having a second lexture 1o

siid feed substrate; and

g} melting said second lopping on said food substrate.

2. The method of claim | funher comprising the steps of:

L) applying # liquid adhesive sproy to said lood substrate;

and

i) applying o seasoning powder Lo said Tood substrate.

3. The method of elaim 1 whercin said cooking ol said
fnd substiate in step 1Y occurs by fiying in & monelayer
ltyer,

4. The method of elaim 1 wherein said cooking of said
foadd substeate in step 1) occurs by baking,

5. The method ol claim I wherein sald second 1apping
comprises a lresh water activilty hetween ahout 0,40 anl
ahowt .50,

0. The method of claim 1 wherein said second opping
comprises a heated waler activity belween aboul .30 and
aboul 0.40.

7. The melhod of claim 1 wherein said sccond Yopping
Turther comprises about 1 pereent 10 ahant 5 percent cellu-
luse.

8. The methad of claim 1 whercin said Jood substale
comprises a first sorption slope aud wherein said second
topping comprises i second sorption and wherein said
secoud sorplion slape is steeper than said first socplion slope.

9. The method of claim 8 wherein said adhesive com-
prises a third maisture sorption stope and wherein said third
maisinre sarption slope s steeper than soitl first wnisture
sorplion slope,

1. The method of ¢laim B wherein said second lopping
further comprises a shell stable cheese analog,

I1. The method of claim 1 wherein said dry adhesive
coniprises corn syrup solids with a Dexirose Lquivalent
between about 20 sl about 50.

12, The melhod of claim 1 wherein said [bod substrate is
made from a dough comprising a coarse grind wherein said
coarse grind is made from a corn mill having 1 gap between
about 0.0020 and about (.0030 millimeters,

13, The niethod of claim 1 wherein said foad subsimie is
made from a dough comprising an added starch between
aboul 2 pereent and about 10 percent by weight of (he dougl,
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14, The method of claim 13 wherein said siarch comprises
wiaxy carn starcle

15, The melhod ol elaim 1 wherein said whercin said foad
substrale is made [rom a dough comprising a low pluten

flonr between about 2 percent and aboul 35 percent by 5

weipht of the dongh.

16. The method of claim 15 wherein said low glulen Mour
comprises wheat lloar,

17. The method of ¢laim 1 wherein said food subsirate
comprises o pre~coolt muisture conlent helween whoul 22
percent and ahowd 30 percent.

I8. The method of claio 1 wherein said bils comprise a
motslore content ol fess (hon ahoul 5 percent by weight.

1. The method of elaim 1 wherein an ingredient ol said
bits is selected from the group consisting of textured vey-
ctable protem, corn Oony, whest Nowr, ad mixtures hercol.

20. The method of elsim T wherein said bits have a third
texture and wherein said sceond texture is sofier than said
third exire.

21, The method of clnim 1 wherein snid food substrale
couprises an exit moistore of between about 0.5 pereent and
about 1.0 percent afier step b),

22. The method of claim 1 wlhercin said food substrate
cemprises @ moistore content between abowt 0.5 percent aul
ahout 2.0 pereent afler siep g).

23. A method of adhering large seasoning bits an a food
substrate, said melhod comprising the steps al:

a} mixing a dry adhesive with a plurality of three-

dimensional seasoning bits fo form an adhesive-bit mix

[}
P

12

wherein said bits are substantiatly between about 1.7 to
ahout 17 mm in diameter;

b) cooking a food substrate having a surface w upply sail
bits and wherein said food substrate comprises a first
exlure;

c) applying said adhesive-bit mix to said food substrate;

d) heating said adhesive-bil mix 1o a temperature above a
plass transition temperaure ol said dry adhesive
wherein siid glass fransilion lewperalure is hebween
about 40° C, to about 60° C. and further wherein said
dry adlesive comprises a inoisture content of about 4%
ta abemt §%; and

e) cooling said adhesive-bit mix (v a lemperature below
the glass transition temperature of said dry adhesive
such that satd iy udhesive Tordens and adheres said
bits 1o said Toad snhsimte.

[y applying a secund topping having a second texiure {o
said foad subsirate, wherein said sceond topping com-
prises ot least ane humeetant between about 10 percent
and aboul 40 percent by weight of snid second topping,;
and '

) melting said second topping on said Tood suhsirale.

24. The method of claim 23 wherein said hwmectanl is

selecled from (he graup consisting of glycerin, propylenc
glycol, sodium lactate, sodinm neetate, and mixtures thereaf.
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157)- ABSTRACT

A low fat content, seasoned, cereal-based snack food
having a low moisture conteat is produced. An ndhe-
sive for the scasoning is an at least partially amorphous
form of a mixture of at least one monosaccharide, pref-
crably glucose, and at least ane polyhydric, aliphatic,
saturated alcoliol having 3 to 6 carbon atoms, prefera-
bly glycerol. The adhesive is applied to the snack food
by direct spraying on the snack food or by encapsulat-
ing the adhcsive in a fat and blending the encapsulated
adhesive with the snack food.

37 Claims, No Drawings
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SEASONED SNACK FOODS AND METHODS FOR
PRODUCTION THEREQF

The present inventinn relates 1o a seasoned cereal-
based snack food, and more parlicularly {o such a snack
food having a low fat and Tow moisture content cdible
adhesive on the surfaces thereof for adhering dry solids
seasoning 1o the surfaces of the snack food.

BACKGROUND OF THE INVENTION

Cereal-based snack foods arc quite popular and may
t2ke a variety of specific forms, such as scasoned comn
curls, taco chips, tortiila chips, crackers, etc., all of
which, usually, require some seasoning at least on the
surfaces thercol. ‘That scasoning must be adhered to
those surfaces by an edible adhesive, and in the past,
that adhesive has most usually been an oil or fat. For
example, when & potato chip is produced (polatoes
being considered cereal for the purposes of this inven-

tion), sliced potatoes are deep fat fried. After removal’

from the fryer, the potato chips bave considerable oil or
fat on the surfaces thereof, and when dusted with a
scasoning, e.g. salt, the salt adheres to the surfaces of the
potato chips by way of a residual fat functioning as an
adhesive. Carn chips, such as taco chips and tamale
chips, may be likewise produced, but here the seasoning
will be a mixture of flavors and, usually, salt. As another
example, corn cufls and crackers are often flavored
witl cheese powder. Corn curls, for example, after
puffing from dough, may be sprayed with an oil, and
then the checse powder adhered to the surfaces thereof
by way of the oil functioning as an cdible adhesive.
Crackers are usually leavened and baked, and likewise
require oil sprayed on the surfaces 1o fonction as an
adhesive, e.g. an adiesive for scasonings, including
cheese powders.

3

—
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However, for dietary purposes, it is often important -

to reduce the fat intake, and snack foods, as described
above, have been produced with reduced ful contents,
the reduction in fat content being both in regard to the
fat in the formulations of doughs for forming the snack
food and in the fat used in the adhesive for the season-
ing. For example, a cracker may be baked with a rela-
tively low fat content, but with that low fat confent,
sufficient residual fat does not remain on the cracker for
adcgquately adhering seasonings to the surfaces of the
cracker. If additional fat is placed on the crackers for
adhesive purposes, that additional fat would defeat, toa
Jarge measure, the purpose of providing a low fat dough
for producing the cracker.

As a result, the art has sought low fat adhesives for
snack foods of the nature described above. Various
substitutes for the traditional fat adhesives have been
proposed in the art. Many of these proposals involve
water solutions of varions edible ingredients which,
when applied and dried on the suack food, provide 2
tacky adhesive for adhering the scasonings. These ap-
proaches, Lhowever, suffer from a common difficuliy.
Since such snack foods are intended to be shelf stable,
the moisture content of the snack food (or at least the
water aclivity of the snack food) must be at a low level
in order to prevent staling and bacterial growth on the
snack food during shipping, handling and storing. It is
difficult when applying water salutions of such tackify-
ing adhiesives 10 ensure that the water used for applica-
tion of the adhesive is sufficiently evaporated to reduce
the moisture content of the adhesive (and also the snack

.
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food) to a safe level of waler activity and one that will
pot induce staling of the substrate, i.e. snack food. This
is particularly true when the adhesive material itself is
hygroscopic, which is often the case with edible sugars
and alcohols, In addition, such hydroscopic adhesives
will absorb moisture, particularly when the snack food
package is opened, and the snack food may become
sticky or tacky aml may allow staling and/or bacterial
growih.

While not direcled to cereal-based snack foods, the
problem discussed above bas been a considerable prob-
lem in other snack food arts, such as in the art of coating
nuts. For example, 1.5, Pat. No. 3,477,858 discloses that
mdhesives, such as starch-based adhesives or gums, tend
ta flake off and produce unsightly fines. Also, it is dis-
closed that non-pily adhesives, such as sorbitol and
mannitol, have difficulty in that, especially, sorbitol
remains tacky for long perods of time, ¢.g. at least 18
hours, after cooling to room temperature, and the nuts
tend to adhere to each other. In addition, sorbitol is
hydroscopic and the nuts tend to be sticky after expo-
sure (o high humidity. On the other hand, mannitol
becomes hard and brittle, immediately after removing
the nuts from a molten bath thercof, with poor drainage
of the mannitol, agplomeration of the nuts, and difficul-
ties in obtaining an adequately seasoned product. That
patent goes on {0 proposc a mixture of mannitol and
sorbitol for somewhat mitigating thiese difTiculties.

Somewhat similarly, U.S. Pat. No. 3,671,266 pro-

poses coating nuts with a hexitol, ¢.g. mannitol, sorhitol
and mixiures thereof, wherein at least 10% sorbitol is
used.

U.S. Pat. No. 4,161,545 recognizes the above-dis-
cussed U.S. Tat. No. 3,671,266, but points out that the
approach of that patent produces dark-colored nuts,
amd instcad proposes a mixture of honey and waler
followed by enrobing with a dry mixture of sugar and
starch.

However, U.S. Pat. No. 4,692,342 rccognizes the
above-described ULS, Pat, No. 4,161,545, but states that
improved adhesion of seasoning can be achieved when
the muts are coated with 2 dry adhesive film-forming
malerial and then with an aqueous mixture of honey and
an adhesive film-forming material. Adhesive materials
such as vegetable gums, dextrin, modified starches,
albuminoids, and the Jike are suggested.

Somewhat similar problems are also encountered in
producing ready-to-eat food bars, e.g. conunonly re-
ferred to an “granola bars”, and in those bars the bind-
ers are usually sugar syrups, shoriening or the like,
However, glycerine had also been proposed as the
binder, but as U.S. Pat. No. 4,605,561 poinis out, in
order 1o keep such food products from spoiling, the
water activity (A ), in general, must be less than about
0.9, and hydroscopic materials can cause difficulties in
this regard, especially polylydric alcohols, such as
sorhitol and glycerol, That patent then goes on to pro-
posc a fondant of sucrose, corn syrup, fat and water as

 the binder.

&

U.5. Pat. No. 4,451,488 points out that the polyhydric
alcohols may be used, in such food bars, bmt used in
combination with a binder system that includes sugars,
shoriening and a combination of sorbitol and glycerol.

. Cereal grains involve somiething of a shinilar preblem,
and 1.5, Pat. No. 3,806,613, dirccled to a fortifying
coating on cereal grain products, states that adlhesive
films of gums, shelac and the like have been used in the
past for such purposes, but points out that edible fatty
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acid esters of glyceral or sorbitol provide better results,

especially for iron-fortificd cereals.

Something of the same problem is also fonnd in con-
nection with dried fruits. For example, U.S. Pat, No.
4,363,825 relates 10 dried and shredded coconut and
points out thal glycols, such as propylene glycol, butyl-
ene glycol or glycerol, function as humeclants for such
products, which allow casy rehydration of the shredded
coconut. To achieve low moisiure condent, the patent
goes on to propose a coating of glycercl monostearate,
glycerol, propylene glycal, maltodextrin, creamed co-
conut and salt. '

- As can be, therefore, easily appreciated, the art has
recognized a number of difficuliies in connection with
adhesive coatings and binders for various foods. The

specific prablems vary, considerably, with the particu-,

lar food involved, as Lriefly discussed abave, but the
common denominator of these difficultics is that of
finding adecquate materals to function in licu of the
traditional {fats, for binding and adhesive purposes, for
the particular food involved.

1t would, thereflore, be of substantial benelit in the art
to provide an adliesive for a snack food which has both
low fat content, for dictary purposes, and low moisture
content, for storage-stable purposes, and which adhe-
sive can adequately adliere seasoning to the surface of 2
cereal-based snack food, which snack food and the
surfaces thereof present their own set of difficulties,
espccially that of absorption of the adhesive inla the
snack food itselll. At the same time, it would be impor-
tand 1o the art to provide such adliesives which are not
Lrittle, such as agueous applied and dried monosaccla-
rides, i.e. sugars, but an the other hand, are not humec-
tants which can increase waler activity on storage, such
as polyhydiic alcohols. It would be a further advantage
to the art Lo provide such adhesives which will fiemly
adliere the seasonings, but which will not become tacky
and adhere the seasoned pieces of snack food togethicr
during handling, storage and use.

BRIEF DESCRIPTION OF THE INVENTION

The invention is hascd on several primary discoveries
and several subsidiary discoveries. First of all, as a pri-
mary discovery, it was found that an aqueous applied
adhesive could be rendered into a low water activity
adhesive, with low moisture content or low water activ-
ities, when the adhesive is in the at least partially amor-
phous state, as opposed to the more generally non-
amorphous siate of ‘aqueons applied sugar adhesive
solutions.

As a second major discovery, it was found that the
amorphous state of such aqueous applied adhesives
could be achieved by including in the agueous solution
for application 10 the snack focd a compound which
would otherwise function as a humectant, i.e. a poly-
hydric alcohol.

Thirdly, as a major discovery, it was found that such
an at lcast partially amorphous adhesive could be madc
from a mixture of at least one monosaccharide and al
teast one polyhydric, aliphatic, saturated alcoliol having
3 to 6 carbon atoms.

As 2 subsidiary discovery, it was found that certain
monosaccharides, i.e. glucose, mannose, galactose and
fructose, are particnlarly wseful in such an at least par-
tially amorphous adhesive. Further, in such an at least
partiatly amorphous adhesive, it was found that ceriain
polyhydric alcohols, i.e. glycerol, sorbitol and manni-
tol, are parlicularly useful in forming such an at least
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partially amorphous adhesive, in combination with the
monosaccharides.

As another subsidiary discovery, it was found that
glucose and glycerol form a very effective amorphous
adhesive, particutarly when used in ratios of between
about 0.3:J and 8:1.

As a furthier subsidiary discovery, particularly when
the adhesive is applied directly from a water solution, it
was found that salts, ¢.g. sodium end calcium salts,
improve the adherence of the amorphous adhesive (o
the snack food and decrease hiygroscopicity, and that,
particularly, calcium chloride is most effective in this
regard.

As a further subsidisry discovery, it was found that
with the use of such at least partially amorphous adhe-
sives, problems could be experienced in coating the
adhesive on the snack food, in that the adhesive and
snack food could adhere 1o the walls of the container in
which the adhesive is applied o the snack food, e.g. a
tumbler, but that this problem could be overcome by
placing in the adhesive a small amount of an anti-stick
agent, such as a small amoun of fat.

1t was also found that specific methods must be pro-
vided for adequately applying thie at lcast partially
amorphous adhesive to the snack food, and these meth-
ads include, among others, particular steps and temper-
atures for such application.

Thus, vecy briefly stated, the presend invention pro-
vides a low Fat conient, seasened, cereal-based snack
food having a Jow [lat and low moisture content (Jow
water activity) edible adhesive on surfaces thercof and
edible dry solids seasoning adhered 1o the surfaces by
the adhesive. The improvement proviled by the present
invention is where the adhesive comprises an at least
partially amorphons form of a mixture of at least one
monosaccharide and at least one polyhydric, aliphatic,
saiurated alcohol having 3 to 6 carbon atoms.

In a method for producing the snack food, a mixture
is formed of the at least one monosaccharide amd at lcast
one polyhydric aleohol and a co-solvent therefore, The
mixture is heated 1o at least the amorphous causing
temperature (usually above the melting point of the
monosaccharide and alcohol) and for a time sufficient to
cause the mixture to beconie an at least partially amor-
phous mixture. The amorphous mixture is cooled to o
lower tempcrature where the viscosity and surface ten-
sion of the amorphons mixture subsiantially prevents
absorption of the amorphous mixture into the snack
food, The amorphons mixture s sprayed onto the snack
food 1o coat the snack food with the amorphous miz-
ture. The seasoning is then applied to the so-coated
snack lood, and the seasoned snack food is cooled to a
temperature where the amorphous mixture is no longer
substantially 1acky. Thus, thc seasoning is substantially
firmly adhered to the snack food,

1n another form of the process, a mixture is formed of
the at least one monosaccharide, the at least one poly-
hydric alcohol, an edible fat having a melting point
Letween 100° F. and 165 F., and an enwilsifier for the
fat. That mixture is stirred and heated to at least the
amorphous-causing temperature for a time sufficient to
cause the mixture 1o become amorphous and to form a
solvent-in-oil emulsion. The emulsion is atomized, e.g.
spray chilled, to encapsulate the amorphous mixture in
the fat and provide small particies thereol. The particics
are blemded with the snack food and the seasoning to
form a blend thereof, and the blend is heated to a melt
ternperature sufficient Lo cause the fat to melt and dis-
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tribute the amorphous mixture over the snack food and
to adhere the seasaning to thie snack food. The seasoned
snack food is then cooled 10 a temperature where the
amorphous mixture is no longer subsiantially tacky.

Thus, the scasoning is substantially firmly adhered to-

the snack food.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS OF THE
INVENTION

As noted above, the invention is directed to a low fat
content, seasoned, cereal-bascd snack food having a low
fat and jow moisture content (low water activity) edible
adhesive on surfaces thereoll Typically, the snack food
of the present invention will have less than aboul one
third of the fat of usual oil adhesive snack foods. For
example, in 2 snack food cracker, when the seasoning is
~adhered with oil, the total oil coutent of ihe cracker is
about 11%. With that same cracker, but when the sea-
soning is adhered with the present amorphous-form
adhesive, the fat content will typically be about 11%.
Thus, the present invention, truly, provides a low [at
caontent snack food. On a broader plane, the fat content
of the present adhesive will be from zero up 10 about
10%, which should be contrasicd witl oil-base adhe-
sives which are, typically, nearly 100% fat,

The moisture content of the present snack food will
be low, and, including the moisture content of the adhe-
sive, will typically have a waler activity less than ahout
0.60. In addition, dnc to the amorphous nature of the
adliesive, the water activity of the adhicsive is eacep-
tionally low, e.p. typically a water activity of about (.50
ar less. .

The adhesive can be applied to any cereal-based
snack food {potatoes being including in the present
defnition of cereal for purposes of the present specifica-
tion and claims) and, typically, the snack foods are
made of corn, barley, oats, wheat, rice and the like. The
snack food may be puffed, partially puffed, or substan-
tially unpuffed, c.g. a corn curl, a cracker or a chip.

However, .in order to keep a low fat content of the

snack food, the snack food will be normally baked,
alihougl some small amount of deep fat frying may be
used, particularly after a baking step.

‘The seasoning may be any conventional edible sea-
soning, e.g. salt, sugar, tomato powders, onion and gar-
lic powiders, sour cream powders, cheese powders,
spices, peppers, etc., and the particvlar scasoning may
be chosen as desired; it is not critical to the invention.

The adhesive will be disposed on surfaces of tle
snack food. Usually, a relatively uniform disposition of
the adhesive on substantially all of the surfaces of the
snack food will be required, although lor certain appli-
cations of seasoning, it may not be necessary for such
substantial covering of the surfaces with the adhesives,
c.g. where localized scasoning is intended.

The adhesive must be in an at least a partially amor-
phous form, preferably substantially amorphous, but, at
least, with small amounts of crystallization, e.g. no more
than 40% of the adhesivc may be in a crystatline form,
more preferably no more than 30%, and usually less
than 10%, and conversely the adhesive is at least 607
amorphous, ele.

Nowmually, the agliesive, as a conseguence of being
amorphous, will also be supersaturated with respect to
at Icast one of the polyhydric alcohol and the monosac-
charide, and often with respect to both, With such mix-
tures of the polyhydric aleghol and monosaccharide,
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the amorphous-caused supersaturation with respect 1o
at least one of the alcohol or monosaccharide will so

form the adhesive to reduce water activity and elevate .

surface tension (lo prevemt tiie adhesive from being
imbibed by the snack substrate), at least when in a form
having the low crystallizations described by the above.
Of course, the need for the amorphous-cansed supersat-
uration at all, to achieve the desired state of the adhe-
sive, will strongly depend on the particular alcohol and
monasaccharide used, as well as the proportion thereof.
With some alcohols and monosaccharides, only one of
these need be in the amorphous-caused supersaturated
form, while with others both should be, and while with

-others the amorphous-caused supersaturation is not

required, in order to reach the low levels of crystalliza-
tion of the amorphous form, as described above, This
can easily be determined, however, by imperically de-

" termining the carrect amorphous form,, with the low

levels of crystallization, for any particular combination
and proportions of alcohol and wmonosaccharide,

The particular monosaccharide or monosaccharides
are not critical, so long as the monosaccharides will
form an amorphous foom, and the monosacchatides
may be selected from aldopentoses, aldoliexoses, and
ketohexoses, and mixtures thereof. However, prefera-
bly, the monosaccharides are glucose, mannose, galac-
{ose anid frictose, or mixtures thereof, and the most
preferred monosaccharide is giucose.

Likewise, the polyhydric alcoliol is not particularly

critical, again, so Jong as in combination with the mono-
saccharide, the required amorphous form of the adbe-
sive will be formed. However, glycerol, sorbitol and
manaitol, and mixturcs thereof, have been found to the
particularly useful for this purpose, and are preferred.
The most preferred polyhydric alcohol is glycerol, and,
hence, the most preferred combination of monosaccha-
ride and polyhydric alcohol is that of ghucose and glyc-
erol.

The weight ratio of the monosaccharide o alcohal,
and particularly in regard to the preferred combination
of glucose and glycerol, is between about 0.5:1 and 3:1.
This will form the amorphous adhesive, but for a better
balance of properties, it is preferred that that ratio be
between 1:1 and 4:1.

Especially when the adhesive is appied directly from
& watcr sojulion, the adhicsive may contain at least one
edible salt, especially sodium and calcium salts or mix-
tures thereof, and more preferably sodinvm or calcium
chiloritle or mixtures thercof, Thé preferred form is
where the salts are bath sodium chloride and calcinm
¢hloride, Calcium chloride (hydrated) will form a gel
willl inost water soluble proleins in the seasoning {many
seasonings comtain water soluble protein), especially
when the seasoning protein content is at least about
20% or greater. This gel will deter hygrosecopicity
wiiich might be otherwise associated with some of the
present ingredients, e.g. glycerol, sorbilol and glucosc,
having humectant properties. For example, many sca-
sooings will have protein contents, such as 20% or more
of sodium caseinate, e.g. cheese powders and the like,
and the gel formed with the salt, particularly calciumn
chleride, is very useful in lowering the hygroscopicity
of the adhesive. I the seasonings <o not contain such
protein, for reduced hygroscopicity, low levels of such
protein, e.g. sodium caseinate, may be added to the
seasoning prior to application to the snack food, For
this purpose, at least about 20% protein and up to abowt
50% protein may be added to the seasoning.
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As briefly noted above, with the present Jow fat or no
fat adhesive, it is possible that some of the adhesive or
seasoning may adhered to the walls of the apparaius in
which the adhesive/seasoning is applied 1o the snack
food. This is normaily not a problem with conventional
vil adhesives, since the oil functions as an anti-stick
agent in such circumstances. With particular apparatus,
¢.g. anti-stick coated apparatus, e.g. Teflon-coaled ap-
paratus, such sticking may not be a difficulty, but to
prevent sticking, a small amount of fat/oil may be used
in the adhesive, typically from 1% up to 15%, more
vsunlly less than 10%, and very typically about 5% or
less. Any edible fat/il may be used in this regard, but
preferably an oil is used, since this provides hetter anti-

stick properties. More preferably, for dietary purposes, .

the oil is a vegetable oil, e.g. soybean oil. However,
irrespective of the particular fat and/or oil, good anli-
stick properties can be achieved, generally, when the
weight ratio of the monosaccharide (o the fat and/or oil
is between about 20:1 and 6:1.

Of course, the adhesive will have residual amounts of
the co-solvent for the monosaccharide and polyhydric
alcoliol. While a variely of co-solvents may be used, &:g.
cthyl alcohol, since the monosaccharides are waler
soluble and the present polyhydric aicohiols may be
chosen so as to be water soluble, water is the preferred
co-solveat. :

Fiually, the adhesive may contain flavars, if desired,
and in cerfain cases, the adhesive may also confain sea-
soning. For example, where a peppery taste is to be
iinparted 1o the snack food, pepper oils may be included
in the adhesive, to give a pepper background flavor to
the snack fooil.

Suack food, with the above-described adhesive, can
be prepared by direct application of the adlicsive 1o the
snack food, or it can be applied by an indircct applica-
tion of the adhesive to the suack food. In the dircct
application mcthod, the adbesive is prepared and
sprayed directly on the snack food. In the indirect
method, the adhesive is prepared in an encapsulated
form, and the encapsulated form: is applied to the snack
food (mostly in a blerd with the desired scasoning).

In the direct application form, a mixture is formed of
the at least one monosaccharide and ihe at Jeast one
polyhydric alcohol and a co-solvent therefore, e.g. typi-
cally water, the preferred co-solvent. The mixture is
then heated to at least the amorphous-causing tempera-
ture. The amorphous-causing temperaiure will, of
course, vary with the particular monosaccharide, the
parlicular polyhydric alcohol, and the ratios thereof, as
well as the amount of water in which the monosaccha-
ride and alcohol are dissolved. However, generally
speaking, the amorphous-causing temperature is gener-
ally above the melting point of the highest meHing paint
component of the adhesive, but generally will be at least
150° I, and more usually at least 200° ., and up to
about 350" 10 400° I, The particular amorphous-causing
temperature must be impericelly deiermined for any
combination of monosaccharide, alcohol and water.
The mixture is allowed 1o dwell at that temperature for
a time sufficient to causc the mixture to become at least
partially amorphous, as defined above. Here again, that
time will vary considerably with the particular mono-
saccharide, aleohol and amount of water, but, generally
spenking, the mixture will become amorphous in a rela-
tively short tine, e.g. about one minute or in about five
minutes, and usually less than'in about thinty minntes.

—

1]

t5

20

(¥ ]
vy

60

i

After the mixture has become at Jeast partially amor-
phous, the amorphous mixture is cooled to a lower
temperature where the viscosity and surface tension
increases (o such a point that the amorphous mixture is
snbstantially prevented from being absorbed into the
snack food. The lower temperature will, of course, not
only depend upon the particular monnsaccharide, alco-
hol and amonnt of water, but also on the surface of the
snack food to which the adhesive is being applied. It is
importani, however, that the viscosity and surface ten-
sion of the amorphous mixture be such that the adhesive
is not substantially absorbed into the snack food, but
substantially remains on the surface thereof. This vis-
cosity and surface tension, and hence the Jower temper-
ature, must be determined imperically for any particular
snack food aud any particular amorphous adhesive. In
any event, the lower temperature to which the adhesive
is cooled must be sufficient that the viscosity and sur-
face tension of the adhesive is high enough that when
the adhesive is sprayed onto the snack food, the adhe-
sive remains, largely, on the surface of the snack food,
and is not substantialiy absorbed thereinto, e.g. no more
than 309, preferably no more than 10%%, is absorhed
into the snack food, While 1his lower temperature must
he determined imperically, in most cases, that lower
temperature will be at least below 175 F., and usually
at least below 160" ¥, c.g. somewhere between about
120° . and 160° F.

The cooled amorphous mixture is then applied, e.g.
sprayed, onlo the snack food to coat surfaces of the
snack food with the amorphous mixture. Any conven-
tional spraying device may be used iu this repard, but
preferably a conventional atomizing spraying device is
used (e.g. an air atomizing nozzle), since such conven-
tional devices will produce small droplets of the adhe-
sive and more uniformly coat the snack food.

After applying the adhesive, the scasoning is applied
to the so-coated snack food. Here again, the particular
means of applying the seasoning is not critical, and the
seasoning may be applied in a conventional snack food
tumbler, or Anidizing chamber, or the like. Indeed, the
adhesive may be sprayed onto the snack food to coat
the surfaces thereof in the same apparatus in which the
seasoning is applicd to the snack food, and, this is a
preferred embodiment.

1t is also preferable that both the adhesive and the
snack fond Le heated during application of the adhesive,
Apgain, the particular temperature will depend upon the
parficular adhesive and the parlicular snack food, but,
generally speaking, the snack food and/or the adhesive
will be heated to temperalures between about at least
120" and 170" I, e.p. 125" to 175" I, in order (o assure
even couting of the adhesive and even adherence of the
seasoning to the adhesive.

Thereafier the seasoned snack food is cooled 10 a
temnperature where the amorphous mixture is no longer
substantially 1acky. This, again, will depend upon the
particular adhesive and the particular snack food, but,
generally speaking, the so-seasoned snack food wili be
cooled to a temperature below about 120° F,, especially
about 115° F,, and more preferably below 100" 15, in
order to cause the amorphous adhesive to reach very
high viscosities and, accordingly, substantially reduce
any tackiness,

Thus, the seasoning, by this method, is substantially
firmly adhered to the snack food.

In another form of the method for preparing the
snack food, a mixture of the at least one monosaccha-
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ride, the at least one polyhydric alcohol, an edible fat

having 2 melting point between 100" F. and 165* ., and
an emulsifier for that fat is prepared with the co-solvent,
e.g. usually water. That mix(ure is stirred and heated to
at Jeast the amorphous-causing lemperature, and for a
time sulficient to cause the mixture to become amor-
phous and to form a solvent-in-0il emulsion such that
the fat encapsulates the amorphous adhesive. Here
again, the required temperature will vary with the par-
ticular adhesive and snack foods, and imperical tests
must be used to ensure that the adhesive is at least par-
tially amorphous, as defined above. The amorphous-
causing temperature, howevcr, can be at least approxi-
mately determined in this method, as well as the above-
described method, when the mixture hecomes substan-
tially translucent. However, with stirring 5o as to form
the solvent-in-oil emulsion, that translucent mixture will
again become somewhat opaque, ss the emulsion is
formed. Thus, by following the light transmission char-
acleristics of the mixiure, at least an approximate amor.
phous-causing temperature can be determined by the
translucency of the mixturé, and the proper emulsion
can be determined when that transhicency becomes
more opaque.

The cdible fat may be any edible fat having the melt-
ing points described above. However, conventional
fats, such as hydrogenated soybean oil, safflower cil,
peanut oil, corn oil, and the like, are quite acceptable,

Likewise, the emulsifier is not critical and may-be
chosen from a wide range of enwlsifiers, such as mono-
glycerides, sodiwm stearate, ete., and it 1s only necessary
that the emulsifier be capable of emmulsifying the mixture
to o solvent-in-nil emulsion, with relatively small cmul-
sion particle sizes, e.p. less than 50 microns.

Tlie stirring and heating to cause the emulsion of the
mixture, which has been lLeated to at least ihe amor-
phous-causing temperature, necd onty be sufficient fo
cause that solvent-in-oil emulsion so as to fat encapsu-
late the adhesive, and conventional stirrers are satisfac-
tory in this regard. However, for better dispersal of the
encapsulated adhesive onto the snack food, it is pre-
ferred that the particle size of the emulsion, and hence
the encapsulated adhesive, be quite small, c.g. less than
10 microns or so. To achieve that very small particle
size, it is preferred that the stirring is actunlly Ly lio-
mogenization, in a conventional dairy homogenizer.

" Again, the amorphous-causing temperatures will be
as described above in connection with the first form of
the process, but in this second form of the process, if 2
lower amorphous-causing temperature is used, that
temperature must be suflicient (o also.melt the fat 5o
that the fat may be emulsified. Since most amorphous-
causing {emperatures will be about 150* F, or higher,
c.g. at least 160° ., usual fats will have 2 melt tempera-
ture less than those amorphous-causing temperaturces,
particularly when the melting point of the fat is between
about 110" F, and 165" F-.,, especially between about
140* F. and 150* F.

The emulsion is atomized, e.g. spray chifled, and this
encapsulates the amorphous mixture in the fat in small
particles thereof. The spray atomizing may be in any
conventional apparatus, i.e. a box dryer or a tower
dryer, with the entering air temperatures somewhere
between about 40* F. and 100° F., although tempera-
tures outside of this range may be used, for particular
adhesives.

The encapsulated particles are then blended with the
scasoning and then with the snack food. This blending
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will be dependent upon tlie particular snack foad. For
example, in a corn curl, the com curls and the ad-
hesive/seasoning  mixture are tumbled together or
blended in a fluidized bed, On the other hand, when the
snack food s a cracker or chip, that mixiure of adhesive
and seasoning may be simply dusted onto the cracker or
chip. In any event, the blending of the encapsulated
particles with the snack food and the seasoning is suffi-
cient to cause the required mixture thereof.

Thereafier, the blend is heated (o o melt temperature
sufficient to cause the fat to melt, distribute the amor-
phous adhesive mizfure over the snack food and to
adhere the seasoning to the snack food, i.e. 10 provide
the scasoned snock food. That melt temperature will, of
course, simply be the melting point of the fat (or higher)
used in producing the encapsulated adhesive, as dis-
cussed above.

Alternatively, the snack food may be heated 1o a
higher tempereture above the melt point of the fat and
then a blend of adhesive/seasoning is added. A combi-
nation of this higher temperature and specific heat of
the heeted snack food must be sufficient to fully melt
the encapsulating fat.

Thereafter, the scasoned snack food is cooled to a
temperature where the amorphous mixture is no longer
substantially tacky, as described above. Here again,
therefore, this form of the process provides that the
scasoning is substantially firmby adhered to the snack
food.

Depending on the particular snack food, the particle
size of the encapstlated adhiesive can vary considerably.
If the snack food has a very small pore size of a porous
surf ace, then, correspondingly, the particle size of the
encapsulated adhesive shoukl be sniall, but on the other
hand, where the pore size of the snack food surface is
large, the particle size may be large. However, gener-
ally speaking, when the average particle size of the
encapsulated partictes is between about 1 and 5300 mi-
crons, those particle sizes will be acceptable for almost
any snack food,

Since this form of the product will have some fat
therein, it is also important that the fat not oil ont during
transportation and storage. Since transportalion and
slorage temperaturc can reach 100" F,, it is, therefore,
preferred that the melt temperature of the fat be at least
100" F., and more preferably, for safety purpases, at
least 125 F., e.g. a fat having a melting point between
t10* F. and 165" F.

In regard to either the direct spray application
method or the indirect encapsulation method, the adhe-
sive may also contain flavors or seasonings. This is not
generally preferred, since the high temperatures to
which the adhesive have been subjected for causing the
amorphous form can cause undesired flavor changes in
such lavors and seasonings. However, the more stabie
flavors and scasonings may be incorporated into the
adhesive simply by incorporating those flavors or sea-
sonings into the co-solvent from which the adhesive is
made, as described above.

As can be appreciated from the above descriptions of
the processes, the monosaccharide/alcohol/water mix-
ture (water being 1he preferred co-solvent) when heated
to the amosphous-causing temperature will cause the
crystals of {lie monosaccharide to dissolve or melt and,
in combination with the aleohol, form the amorphous,
or glass state, adhesive. In this state, the adhesive resists
crystallization when cooled. It is necessary 10 achieve
that amorphous state in order 1o establish a Muidity of

i
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the adhesive for ease of application and to provide a
tacky surface 1o which the seasoning will adghere or
bond, However, afier prolonged contact with the snack
food and seasoning, the moisture in the adhesive will
tend to migrate from the adhesive, driving erystalliza-
tion of the monosuccharide which will form an irrever-
sible bond of the adhesive 10 the snack [ood and the
seasoning. At that point, of course, 1he adhesive will,
nonetlieless, be at least in a partially amomphous form, as
escribed above. Therefore, the moisture content plays
a useful rote in the adhesive, but on the other hand, the
moisture content must not be high enough lo induce
spalling of the adhesive or wetting of the seasoning or
the sneck food. The alcohol of the adhesive prevents
substantial crystalkzation of the monosaccharide and,

thus, maintains the adhesive at least in the partially-

amorphous form. This at least partially amorphous form
is important to the adhesive, since the adhesive in that
form will preserve the integrity and elssticity of the
adhésive for both the snack food and the scasoning.
This prevents the seasoning from being displaced from
the snack food during handling, storage and the like.

As noted above, the adhesive may contain salts, and
ceriain salts, especially sodium chloride, will reduce the
natural sweet flavor of many monosaccharides and
aleohols. The added salt will also redwee micrabial
growth during storage and prior to use of the snack
food. Of course, microbial growih is strongly influ-
enced by the water activity. While the present adhesive
has moisture, as described above, that moisiure serves
te form the at icast partially amorphous form and to
reduce viscosity for ease of spray atomization in dispo-
sition on the snack food. That water, however, is in-
volved in hydrogen bonding with solules, and the waler
activity thereof is substantially reduced, as opposed 1o
free or bulk phase waler. However, the amount of
water in the adhesive should never be more than that
which will produce a water activity greater than 0.9, in
combination with any salt added to the adliesive.

In regard 1o the encapsulation form of the invention,
as deseribed above, when the fat, e.g. 145" I°. spybean
oil stearin, microencapsulates the adhesive, e.g. 5 to 30
micron spheres, this precludes the adhesive from react-
ing with the scasoning until the melt {emperature has
Lieen reached, as described above, and the encapsulating
fat melts. With such small splicres, the adhesive/senson-
ing can Le most yniformly disposed on the snack food,
and by a very convenient method, e.g. simply tumbling
or air blending. Once those small eapsules are vniformly
distributed, by raising the snack food to the melt tem-
perature of the fat, the adhesive will be very uniformly
dispersed on the snack foad.

To achieve that encapsulation, as described above, an
emulsifier is used. The emulsifier stabilizes the water-in-
oil emulsion from which the encapsulated particles are
formed. In addition, it may also be used to keep the fat
in the adhesive in a well-gdispersed state, while reaching
the temperalure which causes the amorphous state. The
amount of the emulsifier for this latter purpose is not
critical, so long as that function js obtained, but the fat
should be at a level low enpugh 50 as to allow the phiases
{a separate during the subsequent heating step when the
melt temperature is reached. To keep the emulsifier at
such Yow levels, it is preferred to use relatively high
shear during the emulsification step, since the high
shear will allow the proper emulsification without
larger amounts of emulsifiecr. While this amount of
emulsifier may vary considerably, depending on the
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particular emulsifier, generally speaking, from 0.5 to
3% of emulsifier, based on the total weight of the mix-
tare, is satisfactory.

In repard to cither the direct spray application
method or the indirect encapsulated particles applica-
tion method, the temperature to which the mixture is
heated to achicve the amorphous state (substantially
non-crystalline state) must be delermined imperically.
However, basically, the heating is to allow anomeriza-
tion, e.g. 1o the alpha and to the beta isomers, e.g. glu-
cose. Anomerization will assist the amorphous-cansed
supersatnuration of the monosaccharide, as descrbed
above, especiatly during subseguent cooling, but with-
ot significant crystallization.

The alcohols, as noted above, deter crystallization of
the monosaccharide. This is apparently by disrupting
the hydrogen bonding during ordinary crystal forma-
tion. The alcohols also lower the viscosity of the at least
partially amorphous adhesive, and, of course, it is neces-
sary for the viscosity to be low enongh that the adhesive
is able to fiow and bond with the seasoning and the
snack food.

With some monosaccharides, the lheating step to
cause the amorphous siate does not actually result in
true solutions of the monosaccharide, Tiowever, the
product can be considered a supersaturated solution at
ambient temperatures, with gdod microbial stability.
Even il a true solution is not reached, the lieating can be

conducted such that the amorphous stute will, tonethe-

less, be achieved.

In regard to the form of the process using the encap-
sulated adhesive, when the snack food, with the encap-
sulated particles and scasoning thereon, is heated to
above the tnelting point of the encapsulating fat, the
phascs, of course, separate. The amorphous monosac-
charidesalcoliol adhesive is imbibed by both the scason-
ing and the snack food, forming a continnous structure.
Upan cooling, some of the monosaccharide will crystal-
lize, usuaily, forming an irreversible bond of the scason-
ing and snack food, As noted ahove, this bond is impor-
tant, but on the uther hand, it is cqually inportant that
some of the adhesive remain in the amorphons state,
since that state provides good bonding with flexibility
$0 that with normal agitation encountered during the
life of the product, the scasoning will not flake off.

From the foregoing, it can be appreciated that wide
ranges of the ingredients of the adhesive may be used.
However, typically the ranges of the ingredients will be
as follows.

Monosaccharide will be about 3 to 70%, with a pre-
ferred range of about 20 to 70% for the direct applica-
tion method, and 5 to 40% heing the preferred range for
the encapsulation method.

The alcohol will be from about 10 to 50%, with the
preferred range for the direct application method being
from about 20 to 40%, and the preferred range for the
cncapsulation wmethod being about 5 10 40%.

The solvent, e.p. waler, will usually be from about 1
to 25%, with up to about 25% in the direct application
method and up to about 209 in the encapsulation
method being preferredd.

The salt, at least preferably used in the direct applica-
tion method, will be up 1o aboutl §15%. .

The fat used in the direct application method, for
providing an anti-stick to the apparatus, when used, will
Le up to about 15%.

The use of other salts for providing the protein gel, as
described above, when used, especially in the direct
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application methed, will be in amounts of about 0.5 to
895,

Flavoring, when used, will be up to about 10%.

The fat used for encapsulation will range from about
35 10 85%, with about 60% being quite sulficient.

A typical and preferred formulation for the direct
application method is as follows:

Glycerob . 0%
Glucose 45%
Water 109,
Sodium Chloride %
Soylean Oil (70-130" F, Melt) 45
Celcium Chloride 1%
Flavar 1%

A typical and preferred formulation for the encapsn-
lation form is as follows:

Panielly hydrogenated Soybesn Ol W%
{melt point 110-160" F.)

Emulsifier (Sodlum Stearate) 1%
Glucose . 24%
Giycerol 10%
Waser 3%

The invention will now be illustrated in regard to the
fallowing examples. In the examples, as well as in the
foregoing disclosure and following claims, all percent-
ages, ratios and parts arc by weight, unless otherwise
indicated. However, it will be apparent that the inven-
tion is not limited to the specific examples, but extends
to the breadth of the forepoing disclosure.

EXAMPLE 1

Into a 1500 milliliter beaker was placed 309 glycerol,
45% glucose, 10% water, 7% sodium chioride, 4%
partially hydrogenated soybean oil (125° F. melting
point), 2% calcium chloride (in a 30% solution in wa-
ter), and 2% fried fat flavor, with the total ingredients
weighing 1000 grams. The beaker was placed on a hot
plate with a magnetic stirrer, and the water, calcium
chloride solution and salt, as described above, were
added thereto with stirring. This mixture was heated to
180" . with continued stirring. To the mixture was
added the glycerol, glucose, oil and flavor, and, with
stirring, the resulting mixture was heated to 250" F. At
this temperature, the solution hecame somewhat trarns-
lucent, &ud it was therefore determined that the amor-
phous-causing lemperature had been reached.

The amarphous adhesive was cooled to ambient tem-
perature (approximately 70° F.), and the adhesive had a
consistency of viscous syrup.

To 130 grams of air-popped popcorn, was added 46
grams of cheese powder (Beatreme CT 113), 4 grams of
sodium chloride, and 16 grams of the above-described
adhesive. This addition was achieved by blending the
cheese powder and salt {ogether, and the popcorn was
placed in a three galton polyethylene bag. The adhesive
was warmed on a hot plate to a temperature between
110° I, and 130° F., alomized into the bag with a con-
vendional spray gun (Binks Model 62 with a No. 67
nozzle and a No. 367 needle). The pressure of the gun
was 30 psi. ;

When the adhesive was being sprayed into the bag,
cortaining the popeorn, the air flow from the spray
nozzle agitated the popcom in the bag and allowed
even coating of the adhesive. The blend of cheese pow-
der and salt were then tumbled in the bag for about 5 to
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10 scconds and. produced an even coating on the snack
food, i.e. the popeorn.

EXAMPLE 2

An adhesive was prepared by mixing 60% partially
hydrogenated soybean oil (melt range 110°-160° F.) and
1% sodium stearate emulsifier and heating the mixiure
to about 225° F., on a conventional liot plate, 249 of
glucose, 10% of glycerol and 5% of water, all contained
in a beaker, were heated on a hot plate to about 225° F.
The heated combination of oil and emulsifier was then
added thereto. This mixture was homaogenized in a con-
venidjonal faboratory homogenizer to form a water-in-
0il emlsion thereof.

That emulsion was spray atomized in a conventional
laboratory spray box with an cntering air temperature
of sbout 70* F. to produce fat microencapsulated adhe-
sive.

7.5 grams of cheese powder (Beatreme CT 113) was
mixed wilh 2.5 grams of the encapsulaled adhesive.
Conventional baked saltine crackers were placed in an
oven at abont 275° F. until they had equilibrated (about
45 scconds) and then removed from the oven, The en-
capsulated adhesive mixed with the cheese powder was

dusted onto the hot crackers, and the hot crackers were

allowed to cool. The cooled crackers had the clieese
powder firmly adhered thereto.

As an allernate to this last step, the cheese powder
and/or the adhesive can be dusted onto the crackers
before heating, but this results in somewhat of a loss of.
the cheese flavor, Also, alternatively, the adhesive may
be placed on the hot crackers separately from the
cheese powder,

Having described the inventian, it will be apparent to
those skilled in the art that the invention admits to many
modifications and variations. It is, therefore, the inen-
tion that such modifications and varialions be within the
described invention, as set forth by the scope of the
annexed claims,

What is claimed is:

1. In a low fat content, seasonei, cereal-based snack
food having a low fat and low moisture content edible
adhesive on surfaces thereof and edible dry solids sea-
soning adhered to the surfaces by the adhesive, the
improvement wherein the adbesive comprises an at
least partially amorphous form of a mixture of at least
one monosaccharide and at least onc polyhydric, ali-
phalic, saturated alcobol having 3 to 6 carbon atoms.

2. The snack food of claim 1 wherein the monosac-
charide is selected from the proup consisting of al-
dopentoses, aldolicxoses and ketohexoses and mixtures
thereof.

3. The snack food of claim 2 wherein the monosac-
charide is sciected from tlhe group consisting of glucose,
mmannose, galaclose and fructose and mixtures thereof.

4. The snack food of claim 3 whercin the monosac-
charide is glucose. :

5. 'The suack food of claim 1 wherein the alcolol is
selecied from the group consisting of glycerol, sorbitol
and mannitol and mixtures thereof.

6. The snack food of claim § wherein the adhesive is
an at least partially amorphous form of a mixture of
glucose and glyeerol,

7. The snack food of clain 6 wherein the weight ratio
of plucase to glycerol is between 0.5:1 1o B:1.

8. The snack food of claim 7 wherein the ralio is
between 1:1 1o 4:1. ;
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9. The snack food of claim 1 wherein the adhesive
also contains at {east one edible salt.

10, The snack foad of claim 9§ whercin the salt is
sclected from the group consisting of sodium and cal-
cium salts and mixtures thereof.

11. The snack food of claim 10 wherein the salt is
selected from the group consisting of sodium and cal-
cium chloride and mixtures thereof.

12. The snack food of claim 11 wherein the salis are
both sodium ehloride and caleium chlotide.

13. The snack food of claim 1 wherein the adhesive
also contains an edible fat.

14. The snuck faod of claim 13 wherein the fat is an
oil.

15. The snack food of claim 14 wherein the oif is a

vegetable oil.

16. The snack food of claim 15 wherein the vegetable
oil is soybean oil.

17. The snack food of claim 13 wherein the weight
ratio of e monosaccharide to fat is between 20:1 and
6:1.

18. A method for producing the snack food of claim
1, comprising:

(A)forming a mixturc of the at lcast one monosaccha-
ride and the at least ore alcohol in a co-solvent
‘therefor;

(B) heating the mixture to af feast the amorphous-
causing temperature and for a time sufficient to
cause the mixture to become an at least partially
amorphous mixture;

(C) cooling the amorphous mixlure to a Jower tcm-

perature where the viscosity and surface 1ension of

the amorphous mixture substantially prevents ab-
sorption of the amorphous mixture into the snack
food;

(D) spraying the amorphous mixture onto the snack
food to coat surfaces of the snack food with the
amarphous mixture;

(E) applying the seasoning to the so-coated snack
food; and

{I7) cooling the seasoned snack food to a temperature
where the amorphions mixture is no longer substan-
tially tacky; and

wherein the seasotiing is substantially firmly adhered
1o the snack food.

19. The method of claim 18 wherein the co-solvent is

water,
20. The method of claim 18 wherein the amorphous-
‘cansing temperature is at least 150" F.

21. The methed of claim 20 wherein the amarphons-
causing temperature is al least 200° F,

22, The method of claim 18 wherein the lower tem-
perature is at Jeast below 175" 5,
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23. The method of claim 22 whercin the lower tem-
perature is at least above 120° E. '

24. The methad of claim 18 wherein the amorphous
mixture is alomized in a spray device for spraying ono
the snack food.

25. The methad of claim 18 wherein the adhesive also
contains scasonings.

26. A melhed for producing the snack food of claim
1, comprising:

(A) forming a mixture of the at least one monosaccha-

ride, the at least one polyhydric alcohel, an edible
fat having a melting point between about 100° F,
ani 165° T<,, and an emulsifier for the fat;

(B) sticring and heating the mixture to at least the
amorphous-cansing temperature for a time suffi-
cient to cause the mixture to beceme amorphous
and to form a solvent-in-oil emulsion;

(C) atomizing the emulsion to encapsulate the amor-

phous mixture in the fat and provide small particles
thercof;

(D} blending the particles with the snack feod and the,

seasoning 10 form a blend thereof;

(E) heating the Wend to a melt temperature sufficient
to cause the fat to melt and distribute the amor-
phous mixture over the snack food and to adhere
the seasoning to the snack food to provide seasoned
snack food;

(F} cooling the seasomedl snack food to a temperalure
where 1he amorphous mixiure is no longer subsian-
tially tacky; and

wherein the scasoning is substantially firmly adhered
to the snack fond.

27. The method of claim 26 wherein the co-solvent is

water.

28. The method of claim 26 wherein the amorphous-
causing temperature is at Jeast 150° F.

29. The methed of claim 28 wherein the amorphous-
causing tewperature is at least 200" F.

0. The method of claim 26 wherein the [at is a hy-
drogenated soylean oil.

31. The method of claim 26 wherein the emulsifier is
a monoglyceride or sodium stearate.

32, The meibod of claim 30 wherein the fat has a
melting point between 110° . and 165° F.

33. The method of claim 26 wherein the stirring is by
homogenization.

34. The method of claim 25 wherein the particies
have an average particle size of between 1 and 500
niicrons,

35. The method of claim 26 wherein the melt temper-
ature Is at Jeast 100° F.

36. The method of claim 26 wherein the mclt temper-
ature is at Jeast 125° F,

37. The mcthod of claim 26 wherein the adhesive also

contains scasonings.
. & & 3
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