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Solicitud de Patente de Invencion titulada: "Proceso para la producción de 

trocillos, producto y aparato para el mismo." 

Solicitante: Frito-Lay North America Inc. 

MEMORIAL DE ALCANCE 

ALVARO CORREA ORDO&Ez, mayor de edad y vecino de Bogota D.C., identificado segin 
aparece al pie de mi firma, en mi condición de apoderado de la sociedad en referencia, 
maniflesto lo siguiente: 

( 1. Presento documento de Poder de Abogado debidamente legalizado para dar 
cumplimiento con los requisitos establecidos por la Decision 486 de ese Despacho. 

- Atóntamente, 

/ 

AL ARO CORREA ORDOIEZ 

C .No.79.143.366 de UsaquØn 

T.P.20.28 1 

Anexo: Poder de Abogado 

B0GYMD/B0GDMS#41337vIjy0 



PrrRSONAL 



5)6 
090002 

POD-0379g 

TRADUCCION OFICIAL No 2912052 de un documento escrito en inglØs, 

efectuada el dia 29 de diciembre de 2005 par Jaime Armando Garavito Burgos, c.c. 

N° 19.130.702 de Bogota, Traductor e IntØrprete Oficial segün Resolución No 034 

de enero 11 de 1983 expedida par el Ministerio de Justicia 

Texto en inglØs y en espanol mediante el cual Frito-Lay North America, Inc. 

otorga poder a ALVARO CORREA ORD(EZ y10 OLGA GEORGETTE OTERO 

y10 RICARDO METKE MENDEZ y10 JUAN PABLO CONCHA. 

Dado y suscrito en Piano, TX, Estados Unidos el 01 de noviembre de 2005 

(Firmado) Thomas P. Schur, Subsecretarlo 

CERTIFICACION NOTARIAL 

Texto en inglØs y en espaæol mediante el cual el suscrito Notarlo PCibIico certiflca 

la existencia legal de la sociedad Frito-Lay Noith America, Inc., asi como las 

funciories y firma de su representante autonzado Thomas P. Schur, 

Subsecretario, para efectos de to cual se basó en la  Escritura de Constituciôn 

presentada ante (a Secretarla de Estado de Delaware el 10 de septiembre do 1989. 

(Firmado) Lisa Mitchell, Notario Pbiico 

(Sello notarial quo dice: "Lisa Mitchell, Notario Piblico, Estado do Texas. Mi 

comisiOn vence el 25 de julio de 2009") 

(Aparece impreso sello del Estado de Texas) 

stado do Texas / .7 
Secretarla de Estado 

APOSTILLA Ik A GARAV1 
r INTPRI’ J 

t’ CIE 
CCULO I .’.PCUE L5TA 

1. Pals: Estados Unidos deAmØrica FCTCjpJ, 
coc. EL. 

OGi4J’j H M00 A LA VMISTAL 

3000 D.C.. CO BIA 
ZULMA N VARRO CE 3AUTS1 
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2 
Este documento püblico 

2. Ha sido firmado por LISA MITCHELL 

3. Quien actUa en calidad do Notario Püblico, Estado de Texas 

4. Lleva el sello do LISA MITCHELL, Notarlo PUblico, Estado de Texas. Mi 

comisiOn vence: Julio 25/09 

Certificado 

5. En Austin, Texas 

6. El 04 de noviembre do 2005 

7. Por el Secretario del Estado do Texas 

8. Certificado N° N-497162 

9. SeIlo (Aparece sello del Estado de Texas) 

10. Firma (firmado) Roger Williams, Secretarlo de Estado 

La anterior es traducciOn flel y completa de la cual se deja copia en esta oficina 

para su confrontaclôn.  

/aiZArmando Garavito Burgos 
c.c. No 19.130.702 do Bogota 
Traductor e IntØrprete Oficial segün ResoluciOn N° 034 do enero 11 de 1983 
expedida por el Ministerlo de Justicia 

BOGDM5 # 38735 Æˆ.GARAVITO B; 
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APOSTILLE 
� (Convention de La Ilaye du 5 Octobre 1961) 

1. Country: United States of America 

This public document 
2. has been signed by LISA MITCHELL 

3. acting in the capacity of Notary Public, State of Texas 

4. and bears the seal/stamp of LISA MITCHELL, Notary Public, State of 
Texas, Commission Expires: 07-25-09 

CERTH?IED 

5. at Austin, Texas 

7. by the Secretary of State of Texas 

8. Certificate No. N497162 

9. Seal 

6. on November 4, 2005 

10. Signature: 

DE ETE 

Exp zOi4 EL 

L4 

’ØOTA,  D. C. 
ULMA NAVA!zc, 

. 
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POWER OF ATTORNEY 

The undersigned. 

Frito-Lay North America, Inc. 

domiciled in 

7701 Legacy Drive, Piano, Texas 75024-4099, US 

declares that it hereby grants to 

ALVARO CORREA-ORDOFEZ and/or OLGA 
GEORGETTE OTERO and/or RICARDO PJIETKE andlor 
JUAN PABLO CONCHA 

with domicile at Av. 82 No. 10� 62, 6P floor, of Bogota D. 
C., Colombia, a full and sufficient power of attorney to 
obtain the protection of my (our) industrial property and 
against the unfair competition, for which purpose I (we) 
authorize the said attorneys to represent me (us) before 
any authorities or persons, with or without jurisdiction, 
specially those administrative, administrative contentious 
and judicial, as well as before Arbitration Court, in all 
matters concerning the following: a) Obtainment of 
patents, utility models, industrial designs, Integrated 
circuits, layout-designs and vegetal varieties; the 
registration of trademarks, denominations of origin, 
commercial names, trade emblems, slogans and domain 
names; its renewal. assignments, change 

of 

name or 
domicile, voluntary cancellation; and the registration of 
licenses of use of the above rights; b)Processes of 
protection to the consumer, unfair competition, 
oppositions, cancellations, nullity, precautionary 
Injunctions, infringement, granting of licenses, writ 
mandamus, the protection of trade secrets, and in general 
the civil, penal, an administrative processes relating to 
those rights. And that In all the above matters they may 
substitute this Power of Attorney, compromise, conciliate, 
admit the facts of the case, desist, cancel, receive, resign, 
and ratify acts done by representatives without a power of 
uLtumey. 

I hereby ratify all actions previously taken on behalf of this 
company by the aforementioned attorneys with respect to 
the mentioned matters. 

Done and subscribed In Piano, TX. US 

On the ¶Y. day of November of 2005 

Raisbeck, Lara, Rodriguez & Rueda 
Av. 82 No. 10 - 62 Piso 6 
Bogot, Colombia 

NIT: RAn flAn R4fl-
Tel: +57 1 634 1500 
Fax +57 1 376 2211 
www.bakemet.com 

PODER 

La abajo firmada, 

Nombre de Is Compafila 
Frito�Lay North America, Inc. 

domiciliada on 

Dlrecclón, ciudad, estado, pals 
7701 Legacy Drive, Piano, Texas 
75024-4099 USA 

declara por el presents que otorga a 

ALVARO CORREA-ORDOtEZ andlor OLGA GEORGETTE 
OTERO andlor RICARDO METKE and/or JUAN PABLO 
CONCHA 

con domicilio en Ia Av. 82 No. 10 �62 Piso 6 en Bogota D. C., 
Colombia, poder especial ampllo y suficiente, pare obtener Is 
protección de ml (nuestra) propiedad industrial y contra Is 
competencia desleal, a cuyo efecto autorizo (amos) a los dichos 
apoderados pare que me (nos) representen ante cualesquiera 
autoridades o personas, ejerzan o no jurisdiccion, especialmento: 
ante las del orden administrativo, contencioso-administrativo y 
judicial, asi como los tribunales de arbitramento, en todo lo 
concemiente a los siguientes asuntos: a) ObtenclOn de patentes 
de invenciôn, modelos de utilidad, diseæos industriales, 
esquemas de trazado de circuitos integrados y variedades 
vegetales; of registro de marcas, denominaciones de origen, 
nombres comerciales, ensefias, lemas comerciates y nombres 
de dominlo; su rennvación, traspaso, cambio cia nombre o 
domicilio, cancelación voluntaria; y el registro de licencias de 
uso de esos derechos; b) Los procesos pare Is protecclón del 
consumidor, competencia desleal, oposiciones, cancelaclones, 
nuildadec, medidas cautolaros, lnfracciones, concesión cia 
licencias, Ia tutela, la protecciôn de secretos industiiales, y en 
general procesos cMles, penales, administrativos relaclonados 
con estos derechos. Y pare que on todos Los asuntos arriba 
determinados, puedan sustituir este mandato, transigir, conciliar, 
admitir los hechos del caso, desistlr, canceler, recibir, renunciar, 
y ratificar los actos de agentes oficlosos. 

Igualmente, ratifico todo lo actuado haste el momento en los 
mismos asuntos, por cualquiera do Los mencionados 
apoderados en representaciôn de Østa sociedad. 

Dade y flrmadn an 

Ales 1 dlac 

NOT (t’. ’ 
- 

) A Cc’’. -’, hL 
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NOTARIAL CERTIFICATION 

On this ____ day of November 

2005 , the undersigned Notary 

kisflti4the1 
CERTIFIES 

1. That Thomas P. Schur 

of legal age and domiciled in Piano, Texas, US 

set his hand on the foregoing document 

CERTIFICACION NOTARIAL 

1 A los  dies del mes de Novienibre 

do 200 , el suscrito Notarlo 

1 Que 

Lisa Mitchell 

DA FE 

Thomas P. Schur 

mayor y domiciliado en 
Piano, Texas, US

 

suscribiO de su puno y letra el documento qua antecede. 

2. That the grantor Is to me personally known and that he/she has 2. Qua cnnnzco at otoroanta y qua este tiene capacidad legal 
legal capacity to execute the instrument. pare el otorgamiento. 

3. That the grantor has executed the foregoing document as 
Assistant Secretary 

of the judicial person Frito-Lay North America, Inc. 

4. That the Judicial person Frito-Lay North America, Inc. 

having its home office in Piano, Texas, US 

is duly organized, has present legal existence and that the 
purposes for which the power of attorney is granted are within 
the scope of Its corporate purposes. 

5. That the grantor has in fact the referred to authority and 
that his/her representation is legal. 

6. That I have based certifications 3, 4 and 5 above on the following 
authentic documents for such purpose exhibited to me and which 
I mention specifiGaliy, giving their dates and their origin or source; 

Articles of Incorporation were filed with 
Delaware Secretary of State -on Septembei 
10. 1989. 

- JL1 JU1F II 

W
SAMCMtMu1,I,n’sIJULY

 25, 2O8 
-- 1rLnnr �u� 1JLJWUfl 

Notary Public 

3 Quo el otorgante he suscrito el referido documento an su 
carÆcter de 

Secretaria Asistente 

cIla persona Juridicaprf,_Lay North -Amarici 
Inc 0 

4 Quo Is persona JUddiCJrito�Lay North America, 

Inc. 

con sede an Piano, Texas, USA 

estÆ legalmente constituida, qua tiene existencia legal 
actual y qua el ado pars at cual so otorga el poder estÆ 
comprendido entre los que constituyen su objeto social. 

5 Que el otorgante tiene efectivamente Is representaclón 
quo ostenta y quo We as legltima. 

6. Quo he basado las certiflcaclones 3, 4 y 5 anterlores en 
los siguientes documentos autØnticos qua al efecto se 
me exhibieron y quo menclono especiticamente con 
expresiOn do sue fechas y de su origen o procedenda: 
Articulos de Incorporaciön fueron 
pLsentad%h ante In Seeretaria 
del EL41J de Delinmre eu SeptiemLL-e 
10 de 1989 

COMOARI
 ON ..:EBTE 

r:i:CuLO . I’ 

FCITOCOP. c.:......EL .. 

El 

BOG 

- 

’SOGQTA. D.C. 
ZULMA$aAVA"C . 

ori’ t: 1? - 
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LEGALIZATION INSTRUCTIONS: The signature of the corporate official 
issuing the power in the name of the company should be authenticated by means 
of a Notarial Certification as the one enclosed herewith. The Notary’s signature 
should then be authenticated using one of the two following procedures: 

(i) be apostilled, pursuant to the convention of the Apostille; 

or if apostille is not available or convenient: 

(ii) follow the normal chain of the authentication leading to the legalization 
of the document by the Colombian Consul (the normal chain is that the 
Notary’s signature is authenticated by the Country Clerk; sometimes 
the Consul legalizes the signature of the Clerk; other times the clerk’s 

signature will have to first be legalized by the Secretary of the 
respective State). 

Please note that it is important that the Notary certifies In the Notarial 
certificate or In other paper that the Company exists, that it is engaged in 
activities compatible with its corporate purposes and that the person who 
signs the power of attorney is authorized to do so. To that effect it is 
necessary to show to the Consul the documents proving the above facts. 
PLEASE DO NOT FORGET TO FILL THE BLANK SPACE IN POINT 6 OF THE 
NOTARIAL CERTIFICATION WITH THE ABOVE MENTIONED INFORMATION. 

COLIO 

C1I%CULO {L\ C&’r 

FOTOCO’ 

ORG!NA. 

BOGOT.  
WILMA 
GNP 





2 
Industria y Comerck 
SUPER I NN DEN CI 

DIVISION DE NUEVAS CREACIONES 

RADICACION EXPEDIENTE No. 00-83957 

EL EXTRACTO DE LA PRESENTE SOLICITUD DE PATENTE DE INVENCION 

FUE PUBLICADO EN LA GACETA DE PROPIEDAD INDUSTRIAL No 522, DE 

FECHA 28 DE NOVIEMBRE DE 2002, EL TERMINO HABIL SEfALADO POR 

LA LEY EXPIRA EL 25 DE FEBRERO DE 2003. 

NOTA: Dentro del plazo de los seis (6) meses siguientes a partir de la fecha de 
___ publicación en la gaceta de Propiedad Industrial, deberÆ solicitar y cancelar el 

examen de patentabilidad so pena de que la solicitud caiga en abandono, de 
acuerdo con lo establecido en el ArtIculo 44 de la Decision 486/2000. 

SE PRESENTARON OPOSICIONES POR PARTE DE TERCEROS. 

SI NO x 

Cale. 13 No. 27-00 Piw 5 y  1 
Connvtador 33412 21-2-3-4 

Fax 281 31 25 e-nBIL inIo@c.gov.co 
Santa Fe de B090ti D.C. - Coontia 
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO 
DIVISION DE NUEVAS CREACIONES 

2020 

Bogota, D.C. 

Doctor 

Alvaro Correa Ordoæez 
Apoderado 

0.9 t78O 

REFERENCIA: Radicación No. 00- 83957 
Tràmite 002 
Evento 001 
Actuación 430 
Folios 029 

Como resultado del examen de fondo, realizado con fundamento en el artIculo 45 
de la DecisiOn 486 de la ComisiOn de la Comunidad Andina, se le comunica: 

1. DOCUMENTOS ESTUDIADOS. 

- Capitulo descriptivo: folios 2 al 26 
- Capitulo reivindicatorlo: folios 27 al 30 

NO se acepta reivindicación de prioridad US 09/434.622 del 4 de Noviembre de 
1999 ni la prioridad US 09/602.333 del 23 Junio de 2000. 

2. OBJETO DE LA INVENCION. 

Titulo: "Proceso para la producciOn de trocillos, producto y aparato para el mismo" 
La invenciOn se refiere a: 

MŁtodo para elaborar trocillos expandidos que comprende los siguientes 
pasos: a) pasar el alimento por un preacondicionador; b) agregar vapor y 
agua caliente al alimento mientras se encuentra en el preacondicionador a fin 
de controlar Ia cocciôn de dicho alimento y mantener los niveles de 
temperatura dentro del preacondicionador que sean suficientes para inhibir el 
desarrollo de bacterias dentro del preacondicionado, en este paso se 
mantienen constantes las cantidades de agua y vapor con el fin de asegurar 
un nivel de humedad del alimento a medida que sale del preacondicionador 
entre 27 y 29% por peso; la temperatura del alimento al salir del 
preacondicionador es superior a 68 C; c) pasar dicho alimento por un extrusor; 
d) manipulaciOn de la velocidad rotacional del extrusor para controlar la 
cocciôn del extrudado, de manera que se aumenta el nivel de cocciôn al 
disminuir la velocidad de rotaciôn.; e)paso del extrudado a travŁs de un troquel 
para formar una cinta delgada de espesor uniforme ; f) conversiOn de dicha 
cinta ancha en trocillos de forma triangular. 
Un trocillo expandido preparado mediante el proceso anterior caracterizado 
porque comprende: una mezcla de harina de masa e ingredientes menores la 
cual se somete a un preacondicionado en el cual se adiciona agua y vapor 





para controlar la cocciôn del alimento y mantener los niveles de temperatura 
suficientes para impedir el d ll d esarroo e bacterias dentro d l e  
preacondicionado luego se pasa el alimento desde el preacondicionador al 
extrusor. La cocciôn del extrudado es controlada por manipulación de la 
velocidad rotacional del extrusor. En el preacondicionador se utiliza una 
cantidad constante de agua y vapor con el fin de lograr un nivel constante de 
humedad del alimento y el nivel de humedad esta entre 27y 35% en peso. 
Un aparato para hacer trocillos expandidos caracterizado porque comprende: 
a) un preacondicionador capaz de controlar la cocciôn, la gelatinizacion, e 
hidrataciOn del alimento por variación de la relaciôn vapor y agua agregados 
al acondicionador. B) un extrusor en serie con dicho preacondicionador, 
siendo dicho extrusor capaz de controlar el nivel de cocciôn del extrudado 
vanando el tiempo de permanencia del extrudado, tambiŁn controla el nivel 
de cocciôn del extrudado variando la velocidad rotacional del extrusor. El 
aparato ademàs comprende un troquel capaz de convertir el extrudado en 
una cinta ancha, delgada y de espesor uniforme; el aparato posee un 
repujador y cortadora para formar trocillos con el extrudado, tambiŁn 
comprende un secador y una freidora. 

Clasificaciôn Intemacional de Patentes: A23P 1/12 

3. CLARIDAD DE LA SOLICITUD. 

De acuerdo a la Decision 486 de la ComisiOn de la Comunidad Andina en su 
ArtIculo 30.- "Las reivindicaciones definirÆn la materia que se desea proteger 
mediante ía patente. Deben ser claras y concisas y estar enteramente sustentadas 
POT ía descripciOn"; se hacen las siguientes observaciones al capitulo 
reMndicatorio: 

En la reMndicaciOn I se presenta un mŁtodo para elaborar trocillos expandidos en 
el cual se presentan las cuatro primeras etapas del proceso mientras que en la 
reMndicaciôn dependiente 5 se presentan las dos Ultimas etapas del proceso; por 
lo tanto si el mŁtodo que se pretende proteger comprende las seis etapas para 
obtener los trocillos estas deben encontrarse en SU totalidad en la reMndicaciOn 1. 
Teniendo el cuenta el objeto de la invenciôn que consiste en la producciOn de 
trocillos expandidos entonces es necesano presentar la etapa de freido dentro del 
mŁtodo reivindicado. 

De otra parte, en la etapa (a) del mŁtodo se emplea el tŁrmino "alimento" el cual 
no se encuentra definido y es un tŁrmino que se utiliza a lo largo del capitulo 
reivindicatorio, este aspecto le resta clandad a la solicitud. Previamente a este 
paso se debe describir la preparación del alimento y se deben indicar las materias 
primas que se utilizan asi como sus caracteristicas ya que como se plantea en el 
capitulo descnptivo , el procedimiento para la preparación de trocillos expandibles 
depende en gran medida de la homogeneidad de la materia prima (folio8). 

El paso (d) del mŁtodo presentado en la reivindicaciOn 1, consiste en la 
"manipulaciOn de la velocidad rotacional del extrusor. ."esto no constituye una 
etapa del mŁtodo ya que es una condiciôn propia de la etapa que consiste en el 
paso del alimento por el extrusor. 

En las reivindicaciones 3 y 4 se esta caractenzando el mŁtodo presentado en la 
reivindicación I por medio de condiciones propias de un producto intermedio 
obtenido al final de la primera etapa del proceso y no por condiciones propias de 
las etapas que hacen parte del mŁtodo para la elaboración de trocillos. 
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En la reivindicaciôn independiente 6 se presenta el trocillo caracterizado par si.r 

composición y luego se descnben las etapas del proceso para la obtención del 
trocillo, esta reivindicación carece de claridad ya que el producto se esta 
caractenzando en tŁrminos del proceso utilizado para su elaboraciOn y la 
descripciOn realizada de la composición del mismo es muy general ya que 
solamente enuncia que el trocillo contiene hanna de masa e ingredientes 
menores pero no esta especificando el tipo de harina ni cuales son los 
ingredientes menores asi como tampoco presenta las proporciones en las cuales 
se encuentran dichos ingredientes. 

Las reivindicaciones dependientes 8,9 y 12 se encuentran definiendo el producto 
par medio de condiciones del proceso para su elaboración por Ia cual estas 
reivindicaciones le restan claridad a la solicitud ya que los productos se debe 
definir por su composiciOn mientras que los procedimientos o mŁtodos se definen 
por las condiciones de la etapas de los mismos. 

En las reivindicaciones 10 y 11 el producto se esta definiendo par las condiciones 
de humedad y temperatura que se encuentran para un producto intermedio del 
proceso. 

De otra parte, en la reivindicaciOn 13 se define el producto en tŁrminos de la ültima 
etapa del proceso que consiste en freir los trocillos y no en tŁrminos de 
composiciOn. Se reitera que esta Ultima etapa del mŁtodo debe mencionarse en la 
reivindicación 1; ya que tal como se muestra el procedimiento no se esta 
contemplando la etapa en la cual se expande el trocillo siendo este producto uno 
de los objetos de la solicitud. 

Las reivindicaciones 14 a 19 descnben el aparato utilizado para fabricar trocillos 
expandidos; estas reivindicaciones se presentan de una manera muy general y no 
detallan el aparato objeto de la invenciôn ya que en la reivindicaciôn independiente 
14 solamente se menciona que se encuentra constituido par un preacondicionador 
y un extrusor en serie, para estas unidades no se proporciona una descripción en 
detalle sobre los componentes y caractetisticas pnncipales de cada unidad sino 
que se mencionan las funciones de dichas unidades; por lo tanto esta 
reMndicaciOn carece de claridad. De igual forma se presenta la reivindicaciôn 15 
en la cual se describe una de las funciones del extrusor. 
En las reivindicaciones 16 a 19 se presentan otras partes que comprende el 
aparato de interŁs sin hacer una descripción detallada de dichas partes. 

De otra parte se debe tener en cuenta la numeración seguida de las 
reivindicaciones en la solicitud ya que hace falta la reivindicaciôn 7 a la cual se 
hace referencia. 

SegUn las observaciones anteriormente realizadas, la solicitud no cumple con el 
articulo 30 de la DecisiOn 486 y se deben realizar los ajustes necesarios para 
continuar con el tràmite correspondiente de la solicitud. Segün los ajustes que se 
realicen a la solicitud, se debe tener en cuenta los cambios correspondientes en el 
titulo de la misma. 
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Q 4. EVALUACION UNIDAD DE INVENCION. 

SegCin el artIculo 25 de la Decision de la Comunidad Andina: "La solicitud de 
patente sOlo podrÆ comprender una invención 0 Ufl grupo de invenciones 
relacionadas entre si, de manera que con formen un Ænico concepto inventivo." 

La solicitud no guarda unidad de invenciOn ya que, tal como se encuentra 
reivindicado, comprende dos objetos el mŁtodo de preparaciOn del trocillo y el 
producto; de otra parte la solicitud tambiŁn comprende el aparato para la 
elaboraciOn y de trocillos y este pertenece a otro campo tecnolOgico y es conocido 
en el arte previo ya que es un equipo utilizado comCinmente para fabricar 
pasabocas tipo snack. 

5. DETERMINACION DEL ESTADO DE LA TECNICA 

SegUn la definiciOn dada en el art 16.- "Una invenciOn se considerarÆ nueva 
cuando no estÆ comprendida en el estado de la tØcnica. 
El estado de la tØcnica comprenderÆ todo 10 que haya sido accesible al püblico por 
una descripción escrita u oral, utilizaciOn, comercializaciOn o cualquier otro medio 
antes de la fecha de presentaciOn de la solicitud de patente o, en su caso, de la 
priondad reconocida. 

Solo para el efecto de la determinación de  la novedad, tambiØn se considerarÆ 
dentro del estado de la tØcnica, el contenido de una solicitud de patente en trÆmite 
ante la oficina nacional competente, cuya fecha de presentaciOn o de priondad 
fuese anterior a la fecha de presentaciOn o de prioridad de la solicitud de patente 
que se estuviese examinando, siempre que dicho contenido estØ incluido en la 
solicitud de fecha anterior cuando ella se publique 0 hubiese transcumdo el plazo 
previsto en el artIculo 40." , se reallzó ía bUsqueda de anterioridades en los 
archivos con que cuenta esta Oficina y se encontraron Ids siguientes documentos 
relacionados con ía materia de ía presente solicitud: 

No DOCUMENTO TITULO FECHA DE 
PUBLICACION 

Dl us 5,165,950 Microwave expandable half product and 1992-11-24 
process for its manufacture.  

D2 US 5,429,835 Fried snack product and method of 1995-07-04 
preparing same  

D3 US 5,932,264 Method for preparing cooked cereal 1999-08-03 
dough using twin screw preconditioning 

extruder  
D4 US 5,942,273 Method of preparing pellets for snack 1999-08-24 

confectionery and an expanded snack 
confectionery.  





6. EVALUACIÔN DE LOS REQUISITOS DE PATENTABILIDAD 

El artIcuto 14 de la Decision 486 de la Comisión de la Comunidad Andina 
establece que: "Los Palses Miembros otorgarÆn patentes para las invenciones, 
sean de producto o de procedimiento, en todos los campos de la tecnologia 
siempre que sean nuevas, tengan nivel inventivo y sean susceptibles de aplicaciOn 
industrial." 

En cumplimiento del artIculo 14 de la DecisiOn 486, se procediO a evaluar los 
requisitos de novedad, nivel inventivo y aplicaciOn industrial con el fin de 
establecer la patentabilidad de la invenciOn reivindicada en la solicitud en estudio. 

6.1. EvaluaciOn de NOVEDAD. 

De acuerdo at art. 16.- "Una invenciôn se considerarà nueva cuando no està 
comprendida en e/ estado de ía tŁcnica "Se conceptua: 

El documento Dl presenta un proceso para la preparación de un alimento estable 
el cual se expande al ser expuesto a la energia del homo microondas. El 
procedimiento considera los siguientes pasos: preparaciOn de una mezcla de 
almidOn seco incluyendo al menos 46% en peso de hanna de trigo entre el 15-25% 
en peso de almidOn de maIz, 6 a 15% de almidón modfficado de maIz y sal entre 
un 5 a 10 % en peso. Esta mezcla se calienta a 100 C mientras que se va 
humectando hasta obtener porcentajes de humedad entre el 22 y 27 %; se amasa 
la mezcla manteniendo la temperatura entre 100 a 110 C se enfrIa la mezcla a 
una temperatura inferior a 100G. Se forman las piezas teniendo en cuenta formas 
predeterminadas y se secan las piezas. Esto se trabaja en una extrusora 
compuesta por un par de tomillos sin fin y nueve zonas en las cuales ocurre 
calentamiento de la masa con humectaciOn simultÆnea, adiciôn de vapor y 
enfriamiento. En este documento tambiŁn se describe un preacondicionamiento de 
los ingredientes de la mezcla por medio de la adiciOn de vapor y agua. 

En este documento se describe un procedimiento que incluye los mismos pasos 
que se encuentran presentados en la solicitud ya que en el Dl se realiza un 
preacondicionamiento de la matena prima con vapor y agua en la extrusora, y se 
realiza la preparaciOn en caliente. 

La anteriondad 02 presenta el proceso de fabricaciOn de pasabocas fritos el cual 
incluye dos etapas una extrusion inicial y la segunda consiste en el freldo, 
prefenblemente en condiciones hUmedas; el extrudado tiene un contenido de 
humedad entre el 16-40%. La extrusion se Ileva a cabo utilizando un 
preacondicionado inicial, en esta etapa se inyecta vapor y el material sale con una 
humedad entre el 25 al 45% en peso. La extrusora utilizada esta compuesta por 
un par de tomillos sin fin engranados. La velocidad rotacional del extrusor se 
cambia dependiendo la etapa del proceso. La extrusora se encuentra equipada 
con tomillos co-rotacionales dispuestos de una forma especifica para proporcionar 
un incremento en el tiempo de residencia y mezclado y generar puntos de presiOn 
en la extrusora. La matena prima del proceso incluye una cantidad de hanna con 
bajo contenido de proteina para incrementar la expansion durante el freido. En 
este documento se Ilevan a cabo las etapas de preacondicionamiento en la cual 
se inyecta vapor a la mezcla y el rango de humedad que presenta la masa al salir 
se encuentra dentro de los valores contemplados para el alimento que se obtiene 
al finalizar esta misma etapa en el mŁtodo reivindicado. 





Con estas antenoridades presentadas se aprecia que el mŁtodo reMndicado que 
comprende principalmente las etapas de preacondicionamienrto e, en la cuala se 
adiciona en proporciones controladas agua y vapor asi como la extrusion, son 
etapas que en el estado del arte se conocen y son etapas de proceso que se 
utilizan en la fabncación de vanos productos dependiendo de la matena prima que 
se utilice y la consistencia final del producto que se desee obtener. TambiŁn se 
puede observar en la anterioridad D2 que se cambia la velocidad rotacional del 
extrusor dependiendo la etapa del proceso que se Ileve acabo al igual que to 
establecido en el numeral (d) de la reivindicación 1. Al hacer los cambios en esta 
velocidad se establecen condiciones de cocciôn que permiten obtener el producto 
con las condiciones deseadas. 

La reivindicaciones 14 a 19 correspond ientes al aparato carecen de novedad aya 
que se utiliza para la fabricaciOn de trocillos expandibtes un preacondicionador y 
una extrusora de modelos conocidos tal como se referenda en los folios 11 y 13 
respectivamente. Ademàs son unidades utilizadas comCinmente en la fabricación 
de pasabocas tipo snack. Por to tanto la solicitud no cumple con el articulo 16 de la 
DecisiOn 486. 

6.2. Evaluación de NIVEL INVENTIVO 

De acuerdo at art. 18.- "Se considerarà que una invenciôn tiene fivel inventivo si 
para una persona del oflcio normalmente versada en Ia materia tŁcnica 
correspondiente, esa invenciôn no hubiese resultado obvia ni se hubiese derivado 
de manera evidente del estado de Ia tŁcnica",, se conceptua: 

El documento 133 presenta un mŁtodo para preparar masa cocinada de cereales 
por el uso de una extrusora; en este mŁtodo se utiliza como matena prima 
cereales los cuales entran a la unidad de preacondicionamiento de la extrusora , el 
material seco se mezcla y pasa ràpidamente por las dos primeras zonas, luego 
pasa a la tercera zona en la cual se introduce agua la cual es mezclada con el 
material seco para formar una mezcla hUmeda y uniforme, en la zona siguiente se 
le adiciona vapor a la masa formada para proporcionarle calentamiento a dicho 
material. En la siguiente zona se forma una masa compacta precocinada la cual 
se mantiene por debajo de su punto de gelatinizacion; el material sale del 
preacondicionador para completar su cocciôn y se forman los pellets; segUn las 
medidas y formas establecidas. 

En la anterioridad D4 se presenta un mŁtodo para la preparación de pellets a 
partir de los cuales se preparan pasabocas expandidos. La dimensiOn de 
expansiOn que pueden alcanzar los pasabocas depende de las proporciones de la 
mezcla de harina de maIz y almidón de papa. La masa formada fue cocinada en 
una extrusora compuesta por una par de tomillos sin fin, la masa cocinada se pasa 
a travØs de un par de rodillos para obtener una hoja la cual se corta en pequenas 
piezas las cuales son secadas por medio de aire caliente seco y por ültimo son 
tratadas con una mÆquina de expansiOn. 

Con estos documentos se observa que el tratamiento de harinas para elaboraciOn 
de pasabocas se realiza en extrusoras en las cuales se pueden Ilevar a cabo las 
etapas de preacondicionamiento y la cocciOn del material para su posterior 
moldeado en las formas deseadas para el producto final. 





En conclusion los requisitos de patentabilidad de la presente solicitud se 
encuentran afectados as!: 

No DOCUMENTO REIVINDICACIONES 
AFECTADAS 

REQUISITO QUE 
AFECTA 

Dl US 5,165,950 1 a 19 NOVEDAD 
D2 US 5,429,835 1 a 19 NOVEDAD 
D3 US 5,932,264 1 a 19 NIVEL 

INVENTIVO 
D4 US 5,942,273 I a 19 NIVEL 

INVENTIVO 

En cumplimiento del articulo 45 de la Decision 486 de la ComisiOn de la 
Comunidad Andina, se le indica que debe dar respuesta dentro del tØrmino de 
sesenta dIas contados a partir de la fecha de la notificaciOn de la presente 
comunicaciOn. En caso de no dar respuesta at presente requerimiento, o si a 
pesar de la respuesta subsistieran los Impedimentos para la concesión, se 
denegarÆ la patente. 

NotifIquese el pre 
del capItulo quinto 

forme a Ia dispuesto en el numeral 5.2,literal e), 
rode la circular ünica No. 10 de 2001. 

ALIX CARMEI1ZA’CESPEPES DE VERGEL 
Jefe de la DMión de Nuevas Creaciones. 

El ante’
fechay’ 

,7 rere fue notificado par fijaciOn en lista, de 
UU 

CONCEPTO TECNICO EXAMINADOR TECNICO 
No CôDIGO 

0148 202064 

/ - - 
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[57] ABSRAC 

A process is disclosed for preparing a shelf stable half 
product expandable in microwave ovens. A chlorinated 
soft wheat flour, 1jjj, modified corn starch and 
whole grain amaranth gqprare combined tojbn4ry 
stahrn$tç  Salt 

an?amh 
ormies4f-detired) 

are combined withthjixe. ’hse ingredients are thoiöujlilr  bn then 
preconditioned in a paddle mixer with injection of 
steam and water, to form a mixture with moisture at 
22-24 percent by weight This mixture is provided to a 
-twin mcitextruder where it is worked and heated to 
substantially gelatinize the starches, vented for rapid 
cooling and moisture release, conveyed and lightly 
worked at reduced temperature, then forced through a 
shaping die and cut into pieces of the desired shape. The 
pieces are dried in a drying enclosure, at an air tempera-
ture of 43 degrees C., for about three and one-half to 
four hours. 

16 I BASE I DRY 

J MIX I FLAVORS 

2*STEAM 

20 

MIXER 

26RECONO

 I 

23 Claims, 1 Drawing Sheet 
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1 

MICROWAVE EXPANDABLE HALF PRODUCE 
AND PROCESS FOR ITS MANUFACIURE 

BACKGROUND OF THE INVENTION 

5,165,950 
2 

Another object is to provide a half product based 
predominantly, on starch sources other than corn, and at 
least in part utilizing amaranth flour. 

Yet another object of the invention is to provide a 
food half product expandable in microwave ovens to an 
pm,,ndM

 
volume substantially greater than the unex-

The present Invention relates to foods formed of ------------- panded volume. 
extruded half products of cereal grains such as wheat 
and corn, and more particularly to half products suit- SUMMARY OF THE INVENTION 

able for expansion, or pufFing in microwave Os. 10 To achieve these and other objects, there is provided 
Foods suitable for expanding (i.e. puffing or popping) a process for preparing a shelf stable food half product 

have been made from extruded flours of cereal grains expandable when exposed to microwave energy. The 
such as corn, wheat and oats. Other expandable foods process includes the following steps:, 
include popping corn and amaranth grain. Tradition- forming a dry starch mixture including at least 46 
ally, such products have been puffed by deep-fat frying. 

is 

’percent by weight a chlorinated soft wheat flour, 
In recent years, concern about the greasy texture and from about 15 percent to about 25 percent by 
calorie content of foods prepared by frying in fats or weight Corn starch, from about 6 percent to about 
oils, has lead to increasing use of alternatives to deep-fat 15 percent by weight modified corn starch, and 
frying. Among these alternatives is the microwave adding salt to the dry starch mixture in an amount 

oven. The widespread household use of microwave 20 ranging from about 5 percent to about 10 percent 

ovens has inspired efforts to provide half products and of the mixture by weight; 

other foods suitable for microwave expanslon heating the starch mixture and salt to a temperature 

For example, Van Riffle et a) U.S. Pat. No. 4,409,250 of about 100 degrees C. while adding moisture until 

discloses sugar coated, microwave puffable snacks. the mixture includes from about 22 Percent to 

Pellets are formed from gelatinized farinaceous doughs, 25 about 27 percent moisture, by weight; 
kneading the mixture while maintaimn&the tempera-

formed from waxy maize, millet, sorghum, milo and 
tore 

of the starch mixture in the range offrom 
rice starches, as well as potato or tapioca starch. 0i- 
tionafly, surose and common salt can be added to the about 100 degrees C. to about 110 degrees ç. 

dough, to enhance expanding or puffing when the Pei- 30 
after said kneading, venting the starch mixture to 

rapidly cool the mixture to a temperature substan-
lets are subject to microwave energy. The pellets are tially be 100 degrees C. - - - 
formed by extrusion under pressure and heat; then after said venting step further lightly working the 
dried. Before they can be puffed, the pellets much be starch mixture while maintaining the-temperature 
placed in a puffing medium of water and a carbohydrate of the mixture below 100 degrees C.; 
sweetening agent. 35 forming the mixture into a-predetermined shape and 

Wilkinson at al U.S. Pat No. 4,844,937 discloses a cutting the mixture into pieces having the predeter-
puffable half product made from corn materials, princi- mined shape; and 
pally corn reduction flour or dry milled horny endo- drying the pieces to reduce their moisture content’ to 
sperm ’flour obtained by tempering whole corn, then within the range of about 9 percent to about 14 
running the tempered kernels through a degerminator. 40 percent by weight; at a rate sufficiently gradual to 
The material is combined with moisture, then run substantially prevent case hardening-

ardenin&through
 throughan extruder to gelatinize the starch. A resulting Preferably the dry starch mixture is formed by thor-

dough is delivered to rotary blender, where the dough oughly mixing the ingredients in a ribbon blender. 
pieces are agitated to reduce surf&. moisture. The Then, the starch mixture including salt and other addi-
pieces then are delivered to a forming extruder where 45 tives is preconditioned in a paddle mixer, while steam 
they are shaped, then cut and dried. and water are injected into the paddle mixture to in-

Spratt et al U.S. Pat. No. 4,990,348 is directed to half crease the moisture of the starch mixture to within the 
products expanded either by microwave or convection deSired range. 
energy. The half products are based on a variety of raw The preferred apparatus for the kneading, venting 

materials including wheat starch, corn meal, potato 50’ and working steps is a twin screw extruder having nine 

flour, wheat flour and substantially brand-free oat flour, heads or zones.. The Initial five zones are heated to 

The material is tempered, heated, then extruded to form mixer temperature above 100 degrees C., 
the material5t5JCb mixture -rn mechanically an unexpanded starch melt that hardens into a densifled, 

Slim-like half product  product intentionallyworked, and water is added If necessary, all of which 
55 

cooled rather than dried, causing it to harden without 
result in a substantially compleft of the gelatinization

-ouch
 

the mixture. Ile sixth zone of the extruder 
substantially ’lowering its moisture content, which is pen venting ge ong -which provides an o  
said to provide a shelf" Me -y  to  

escapes from the mixture to cause rapid cooling. In the 
final stage of the extruder (the seventh through the 

While the above and many other processes have 60 ninth zones), the starch mixture, by this time a gelati-
proven satisfactory in connection with certain foods, nized dough mass, is conveyed  through the extruder 
these approaches do not adequately address the need for with relatively minor mechanical work upon the dough. 
a cereal gram half product that undergoes substantial The dough is.pedby forcing it through a die at the 
and reliable expansion in consumer microwave ovens, downstream end of the extruder.  -’ 

Therefore, it is an object of the present invention to 65 Beyond-the die, the dough’ mass is cut into individual 
provide a process for preparing food half products em- pieces and dried, preferably at a temperature in the 
ploying moisture levels, temperatures and pressures range of 43 degrees C. to 65 degrees C., for about three 
lower than heretofore considered necessary and one-half to four hours. This reduces the moisture 
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5,165950 
3 

content of the pieces to 9-14 percent, more preferably 
to 10-12 percent, by weight, while avoiding case hard-
ening of the pieces. Further, it is preferable to wait at 
least a few days after drying, prior to microwave puff-
ing It is believed that immediately after drying, there 
remains a moisture gradient In each piece of the half 
product, i.e. due to a higher moisture content at the 
center of each piece. The moisture gradient is substan-
daIly reduced after a few days, without substantially 
changing the total moisture content of each piece. 

The process of the invention is advantageously em-
ployed to produce a shelf stable food half product ex-
pandable in microwave ovens. The product is a substan-
tially rigid, uniform matrix of substantially completely 
gelatinized starch from a dry starch mixture including 
at least 46 percent by weight a chlorinated soft  wheat 
flour, from about 15 percent to 25 percent by weight 
corn starch, from about 6 percent to about 15 percent 
by weight modified corn starch, and additives including 
salt at from about 5 percent to about 10 percent by 
weight The matrix is expandable in a microwave oven 
to an expanded volume of at least five times the unex-
panded volume of the matrix. 

The starch mixture furdier can include whole grain 
amaranth flour in the range of from 5 percent to 15 
percent of the mixture, by weight More particularly, 
the starch mixture includes the soft wheat flour at 61 
percent, corn starch at 18-22 percent and more pefera-
bly 21 percent, modified corn starch at 1-10 percent and 
more preferably 9 percent, and amaranth flour at 8-10 
percent and more preferably 9 percent Additives to this 
basic mixture include the salt in the range of 3.2 percent 
to S percent, and flavoring additives in the range of I 
percent to 10 percent of the base mixture. 

The food half product, prepared in accordance with 
the invention, has exhibited surprisingly favorable ex-
pansion when exposed to microwave energy in con-
sumer microwave ovens. More particularly, the expan-
sion yields a volume typically at least seven times the 
volume of the original, unexpanded half product. Fre-
quently this amount of expansion is exceeded, to the 
point where occasional yields include expanded vol-
umes exceeding thirteen times the original volume. The 
precise reason for this degree of expansion is not yet 
known. Corn starch and modified corn starch are 
known to enhance expansion, as is the addition of salt. 
The predominance of chlorinated soft wheat flour is 
thought to enhance gelatinization by promoting hydra-
tion and gelatinization of the starches. The amaranth 
flour Is high in amylopectin, which is believed to pro-
mote puffing, yet also high in protein, which is believed 
to diminish puffability. However, the surprising expan-
sion of the half product of the present Invention, when 
subjected to microwave energy, is believed to be a 
synergistic result of the unique combination of ingredi-
ents, leading to a snack food having a fine texture, a 
crispness upon the initial bite, yet with a tenderness and 
rapid mouth melt 

IN THE DRAWINGS 

FIG. i is a schematic view of a process for manufac-
turing a food half product according to the present 
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invention; and 

FIG. 2 is a schematic view .showing part ofa-twin--
rCw extruder employed iiLthCprOCesS. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Preparation of food half products according to the 
present invention involves selection of appropriate ma-
terials to provide a dry starch mix, identified as a base 
mix 16 in FIG. l.A chlorinated soft wheat flour, known 
in the industry as cake flour, is preferred as the predomi-
nant source of starch, due to its low to moderate cost, 
and its relatively high nutritional content (e.g. as com-
pared to corn, the wheat being substantially higher in 
calcium, iron and phosphorous, and somewhat higher 
lysine). Also, however, the cake flour is somewhat 
lower in protein than other wheat flours, which is be-
lieved to promote rapid hydration and cooking (gelati-
nization) of the starch. 

Another desirable starch source is amaranth flour. 
Amaranth 

is 

considered nutritional, due to its relatively 
high content of protein, lysine, calcium and iron, for 
example as compared to corn and wheat. The minute 
(1-3 micrometer) starch particles of amaranth flour are 
believed to provide particularly favorable reception of 
flavoring additives. The contribution of amaranth to 
product puffability is probably close to neutral. The 
high amylopectin content is thought to enhance expan-
sion, while the high protein level is thought to hinder 

Corn starch and modified corn starch are favored 
starch sources, in that they are known to enhance puff-
ing, are relatively low cost and abundant, and have 
nutritional value, These starches are particularly favor-
able in combination with amaranth flour, as amino acids 
lacking in corn are abundant In amaranth. Modified 
corn starch enhances the dry starch mixture in that it is 
more resistant to over cooking, enhances thickness and 
stability of the dougha formed from starch mixes, and 
provides resistance to heat and shear during cooking. 

The starch mixture is further enhanced with dry addi 
tives as indicated at 18, for example salt and dry flavor-
ing additives. Salt is considered particularly advanta-
geous in the present- nvention,asthe presence -of salt 
leads to ion concentrations that absorb microwave- en 
ergy, to enhance microwave expansion or puffing of the. 
product. Common salt (NaCI) is preferred, although 
other edible salts can be employed, for example CaCI 
and KCL 
The base mix and additives are combined in a mixing 

device 20, e.g. a ribbon blender, A rotary blender, a 
rotating drum or apaddle mixer (for more rapid mixing, 
If desired). The product is agitated in the mixing device 
for a period of time (typically from one to five minutes) 
sufficient to thoroughly mix the constituents and pros 
vide a substantially uniform, dry mass; - 

The output of mixer 20 is provided to a preædition-’ 
ing device 22, which can be a paddle mixer or an auger-
conveyor. Water and steam are- injected Into the -pre-
conditioning device asIndlcatedat24an24respec-
lively, at controlled rates to initiate cooking of the 
starch tlitiiiiil increase-thntofthe-
starch mixture and additives to a moisture percent, by 

prefezabiy242Lpexcgps. or a throu put rate of 
about 110 kilograms per hour, water Is added at about 
6.4 kilograms per hour, and steam is Injected at a rate of 
about 15 kilograms per hour. As the mixture including 
the base and additives leaves preconditioning device 22, 
it Is in the form of a damp powder, having a consistency, 
Of, for example, moist sand. 
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From preconditionmg device 22, the inixtureis pro-
vided to an extruder 28, preferably a twin screw ex-
trudeExtruder 28 includes nine zones-cooperating t0 
provide three stages of treatment for the dough. An 
initial heating-and moisturizing stage 30, a rapid cooling 5 
or venting stage 32 and a subsequentconveyance stage 
3juiuzpstreaniof.a forming die 36. 

Stage 30 includes five heads or zones of the extruder. 
Along this stage, the moist starch mixture is heated to a 
temperature in the range of about 100 degrees C. to 10 
about 110 degrees C., to substantially gelatinize the 
starches. To this end, the second zone, third zone, 
fourth zone and fifth zone are maintained at respective 
barrel temperatures of 89 degrees C., 95 degrees C., 102 
degrees C. and 103 degrees C. At the sixth zone of 15 
extruder 28 (i.e. the second stage), steam is vented from 
the starch mix, at this stage a dough mass, to rapidly 
cool the dough to a temperature below 100 degrees C. 
To enhance cooling and moisture release, the third and 
fifth zones of the extruder are provided with shear locks 
as indicated schematically in FIG. 2. The shear locks at 
zone three prevent backflow of steam and create a re-
gion of heavy mechanical work on the starch mixture at 
and immediately upstream of the third zone. The shear 25 locks at zone 5 also prevents backflow of steam, but 
more importantly provides a restriction so that dough is 
conveyedinto second stage 32 at a slower rate than the 
extruder is able to convey material downstream out of 
the second stage. This tends to maintain zone 32 rela  30 -
tively free of material, for more effective venting. 

After venting, the dough proceeds through stage 34 
of the extruder, where the dough is cooled and con-
veyed, subject to relatively low mechanical work. More 
particularly, the seventh, eighth and ninth zones are 35 
maintained at respective barrel temperatures of 73 de-
grees C., 83 degrees C. and 91 degrees C., thus keeping 
the dough below 100 degrees C. as it is conveyed 
through the third stage of the extruder. The rapid cool-

I ing and moisture release at stage 32, and the cooling 40 
along the final stage of the extruder, combine to prevent 

La

remature expansion of the dough as it exits die 36. 
At die 36, the dough is formed into the desired shape 

nd cut, e.g. using a rotary knife. The dough at this 
point has a moisture content in the range of about 21-25 45 
percent, and is forced through the die under pressure of 
at least 200 psi. By the time it exits extruder 28, the 
dough has undergone sufficient mechanical work, heat 
and addition of moisture to achieve nearly 100 percent 
geltiniifion of the starches. More particularly, a gela-
tinization of at least 98 percent is achieved, based on 
enzyme susceptibility, or on reduction of crystallinity as 
observed by microscopic inspection under polarized 
hght. 

A belt, a pneumatic conveyor or other conveying 55 
means is provided to transport the cut dough pieces 
from extruder 28 to a drying device 38 where the air is 
maintained at a temperature in the range of from about 
43 degrees C. to about 65 degrees C., and more prefera-
bly in the range of 43-49 degrees C. The duration 60 
within the drying device is sufficient to reduce the mois-
ture content of the dough pieces to about 9-14 percent 
by weight, and more preferably 10-12 percent by 
weight, while avoiding any case hardening. More par-
ticularly, a drying time from about three and one-half to 65 
about four hours has been found satisfactory when the 
air temperature in the dryer is maintained at 43.5 de-
grees C. with humidity levels being sufficient to insure 

� 

I’. 

I’ 
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the minimum duration of three and one-half hours for 
drying. 

The process is further understood based on the fol-
lowing examples: 

EXAMPLE I 

A base or starch mixture was formed of a chlorinated 
soft wheat flour (cake flour) at 61 percent by weight, a 
pure food powder corn starch at 21. percent, modified 
corn starch (Mir-a-gel brand) at 9 percent by weight, 
and whole grain amaranth flour at 9 perceutby weight 
To this base, cheese flavoring was added at 4 percent, 
and a salt was added at 5 weight percent Due to the 
presence of salt in the flavoring, the actual salt content 
was about 7 percent by weight The starch mix and 
additives were thoroughly combined in a ribbon 
blender for a period of about five minutes. At this point, 
the mixture had a moisture content of about 11 percent 
by weight, and a density of about 32 pounds per cubic 
foot. 

The starch mix including additives was then fed into 
a preconditioning device, in particular a paddle mixer 
operated at 190 rpm, although an operating range of 180 
to 200 rpm was found satisfactory. Water was injected 
into the preconditioning device at rate of 6.4 kilograms 
per hour, and steam was injected at a rate of 0.254 kilo-
grams per minute (about 15 kilograms per hour). The 
material throughput rate was about 110 kilograms per 
hour. Preconditioning formed a moist powder having a 
temperature of about 100 degrees C. and moisture at 
about 24 weight percent 

From a discharge chute of the preconditioner, the 
dough descended to the intake of extruder 28, particu-
larly a twin screw extruder available from Wenger, Inc. 
of Sabetha, Kan. and identified as Model TX 52. The 
shafts of the extruder were operated at about 150rpm, 
although it was found that a range of 140-.165 rpm is 
satisfactory. Along the first stage of the extruder, water 
was added at the rate of 0.9 kilograms per hour. (In 
general, it has been found satisfactory to add water at 
the rate of 0-1.8 kilograms per hour). At the material 
throughput rate of about 110 kilograms per hour, the 
rotary knife was operated at a speed to cut individual 
pieces of the dough weighing about 1.6 grams each. The 
the was shaped to form six spoke wagon wheel pieces 
having a diameter of about one inch. A pressure head of 
about 450 pounds per square inch was developed at the 
ninth zone, just upstream of die 36. These conditions 
can vary, depending on the material throughput and the 
the shape.Of primary concern is providing sufficient 
heating, moisture addition and mechanical working of 
the dough, to achieve substantially total gelatinization 
of the starches. 

The cut dough pieces were conveyed to dryer 38, 
where they were dried for three and one-half to four 
hours, with the air temperature in the dryer maintained 
at 43.5 degrees C. It should be noted that the conditions 
in dryer 36 can vary, keeping in mind the need to avoid 
case hardening, while completing the drying process in 
as short a time as reasonably practicable. Actual drying 
appears to proceed at approximately the same rate, 
throughout the 43-65 degrees C. temperature range. 

The pieces of the starch were then expanded in a 
commercially available microwave oven at about 750 
watts. Pieces of the dough were found to expand to 
volumes at least seven times the original, unexpanded 
volume, and in some cases as much as thirteen limes the 
original volume. The expanded pieces had a uniform, 
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7 
rigid cellular structure, a fine texture and 
crunchy mouth feel upon initial bite. The 
were tender and had a rapid mouth melt 

EXAMPLE II 

5,165,950 

a crisp or 
pieces also 

The half product was prepared under conditions 
substantially identical to those in Example I, except that 
the moisture content of the mixture exiting the precon-
ditioner was at 26 weight percent. With increased mois-
ture content, it was found advantageous to operate the 
extruder at an increased speed of about 210-220 rpm. 
The resultant half product experienced expansion upon 
microwave heating, similar to that of the product of 
Example I. 

EXAMPLE In 

Process conditions were substantially identical to 
those in Example I, except that moisture of the starch 
mix and additives at the output of the preconditioner 
was 28 percent, and the extruder was operated at a 
speed of 240 rpm. The resulting volume expansion was 
somewhat less satisfactory than in Examples I and H, 
with expanded pieces having volumes of at least five 
dines the original volumes. 

l* 

Process conditions were substantially identical to 
those of Example I. However, 61 percent unchiorinated 
flour, in particular wheat flour known in the industry as 
pastry flour, was used in lieu of the chlorinated soft 
wheat flour of Example I. The resulting product ex-
panded, but at a rate less than the expansion of products 
of Examples I and IL 

EXAMPLE V 

Process conditions were substantially Identical to 
those in Example I, but 30 weight percent corn starch 
was used in lieu of the 21 percent corn starch plus 9 
percent modified corn starch. The resultant product 
expanded at the satisfactory rates of Examples I and II, 
but did not exhibit the tenderness of the other products. 

In general, it is believed essential to flavor the stdrch 
mix with dry flavoring additives, as opposed to essential 
oil flavors, to achieve the desired degree of expansion 
under microwave heating. 

Thus in accordance with the present invention, a 
variety of starch sources including predominantly chlo-
rinated soft wheat flour, with corn starch, modified 
corn starch and amaranth flour, enhanced with salt and 
flavorings if desired, are combined in a dry starch mix-
ture. This mixture is preconditioned, substantially to-
tally gelatinized and formed into pieces and dried, and 
exhibits a surprising degree of expansion in volume 
when subjected to microwave energy. 

What is claimed is: 
1. A process for preparing a shelf stable food half 

product expandable when exposed to microwave en-
orgy, including the steps of: 

forming a dry starch mixture including at least 46 
percent by weight a chlorinated soft. wheat flour, 
from about 15 to about 25 percent by weight corn 
starch, from about 6 to about 15 percent modified 
corn starch, and from about 5 percent to about 10 
percent salt; 

heating the starch mixture to a temperature of about 
100 degrees C. while adding moisture to the starch 
mixture until the starch mixture includes moisture 

at from about 22 percent to about 27 percent by 
weight; 

kneading the starch mixture while adding heat to 
maintain the temperature of the starch mixture in 

5 the range of from about 100 degrees C. to about 110 
degrees C. to form a dough; 

after said kneading step, rapidly cooling the dough to 
a temperature substantially below 100 degrees C.; 

after said cooling step, lightly working the dough 
10 while maintaining the dough to a temperature 

below about 100 degrees C.; 
forming the dough into a predetermined shape and 

cutting the dough into pieces having the predeter-
mined shape, as the dough exits the extrusion 

15 means; and 
drying the dough pieces to reduce their moisture 

content to within the range of about 9 percent to 
about 14 percent by weight, at a rate sufficiently 
gradual to substantially avoid case hardening. 

20 2. The process of claim 1 wherein: 
the dry starch mixture further includes whole grain 

amaranth flour within the range of from about 5 
percent to about 15 percent by weight 

25 
3. The process of claim 2 wherein: 
the step of forming a dry starch mixture further in-

chides adding dry flavoring additives to the mix-
ture in the range of from about 1 percent to about 
10 percent by weight. 

30 4. The process of claim 1 wherein: 
the step of forming the dry starch mixture induds 

mixing constituents of the mixture in a ribbon 
blending device. 

5. The process of claim 1 wherein: 

35 the step of heating the starch mixture and adding 
moisture includes feeding the starch mixture 
through a preconditioning device for performing 
mechanical work upon the mixture while water 
and steam are added to the mixture, each at a con-

40  and steady rate. 
6. The process of claim 5 wherein: 
the step of heating the starch mixture includes adding 

moisture to increase the- moisture content of the 
starch mixture to within the range of from 22 to 24 

45 percent moisture by weight 
7. The process of claim 1 wherein: 
the step of kneading the starch mixture includes feed-

ing the dough through a first stage of a twin screw 
extruder having a plurality of zones along the first 

SO stage, and heating the zones along the first stage, at 
temperatures progressing from about 89 degrees C. 
at a first upstream zone, to a temperature of about 
103 degrees C. at a final downstream zone of the 
first stage. 

Ss 8. The process of claim 7 wherein: 
the step of rapidly cooling the dough includes vent. 

lug steam from the dough at an intermediate zone 
of the extruder immediately downstream of said 
final zone of the first stage. 

60 9. The process of claim 7 wherein: 
the step of working the dough includes the step of 

conveying the dough along a plurality of zones 
forming a third stage of the twin screw extruder, 
while cooling to maintain a first, upstream zone of 

65 the third stage at a temperature of about 73 degrees 
C., and a final, downstream zone of the third stage 
to a temperature of about 91 degrees C. 

10. The process of claim 9 wherein: 
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017,496 6/1974 Kratcchvil at aL. appearance, and have excellent organoleptic properties. 
3,873,070 3/1975 Beken at at. Extrusion is advantageously carTed. out using an initial 
3,925,563 12/1975 Straughn at at. pràconditioner and a co-rotating twin screw extruder 
3,997484 12/1976 Willard. equipped with a venting -apparatus along the length 
4,073,013 2/1978 Black thereof 4,126i706 11/1978 HIlton. 
4,166139 8/1979 Ishida ---426/5S7 
4,185,125 1/1980 Sakakibara at at ......_....... 426/557 17 C3ahm 1 Drawing Sheet 
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FRIED SNACK PRODUCE AND MflHOD OF 
PREPARING SAME 

This is a continuation of application Ser. No. 5 
07/811,952 filed Dec. 23,199 1, now abandoned, which 
is in turn a continuation-in-part of application Ser. No. 
07/803,637 filed Dec. 5, 1991, now abandoned. 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
The present invention is broadly concerned with 

improved fried snack products, as well as a method of 
fabricating such snacks. More particularly, it is con-
cerned with snacks which have improved appearance 15 
and organoleptic characteristics by fabrication using 
initial low temperature extrusion followed by frying 
while the extruded products are relatively wet e.g., at a 
moisture level of from about 1640 1w wewht Tn 

and v im tiy, the extrudate is fried in a rela-

frying should have a moisture content of from !bP. 

In another aspect of the invention, it has been found 
that use of a low protein flour such as cake four in the 
starting flour mixture provides a very desirable degree 
of expansion in the final fried product Such low protein 

I flours should have a protein content of up to about 11% 
by weight and more preferably from about 1-9010 by 
weight The low flour can be used alone as the 
sole flour constituent or can 

pasta ours.In 
su owproteinflourisgen y present at 

ingredients mixture, and more preferably from about 
1-596 by weight 

oi’e rtniiou BRIEF DESCRIPTION OF THE DRAWINGS 
and especially cake flour, 

in the snack mixture gives 
improved, expanded products. Such low protein flours 
may be used exclusively, or in combination with pasta-
type flours such as Durum or Semolina. 

2. Description of the Prior An 25 
It is known that desirable snack products can be pro-

duced via a two-stage process wherein a starting flour/-
water mixture typically including pasta flour (e.g., 
Durum or Semolina) is first extruded, followed by dry-
ing of the extrudate and frying. As a class, these snacks 30 
are known as "third generation" products, and are char-
acterized by an expanded, crunchy texture and mouth 
feel. 

U.S. Pat. No. 5,059,439 describes a very successful 
process for the low temperature extrusion of pasta prod- 35 
ucla to produce instant or quick-cooking pastas. In the 
preferred process, a starling pasta flour/water mixture 
is first preconditioned and then passed through a cc-
rotating twin screw extruder having a vent in the barrel 
thereof. Processing temperatures and retention times 40 
are controlled in the extruder, so that the final product 
is largely or completely cooked upon emerging from 
the extruder. Thereafter, the extrudate is dried to a 
moisture content of about 10-1296’  by weight In use, 
the pasta products can be readily rehydrated and exhibit 45 
very desirable eating qualities. 

The step of frying the dried, quick-cooking pasta 
product although an obvious expedient in light of third 
generation snack technology, tends to yield a product 
which is characterized by irregular blistering on the 50 
surface thereof and minimzil expansion. Therefore, 
while the extrusion fabrication of quick-cooking pasta 
and pasta-type products is known, as well as the advan-
tages of such products, frying of these extrudates has 
not produced first-quality snack products. 55 

SUMMARY OF THE INVENTION 
The present invention overcomes the problems out-

lined above, and provides greatly improved fried snack 
products which have an even surface of desirable color, 60 
as well as the other organoleptic properties required for 
consumer acceptance. In addition, the products can be 
fabricated so as to achieve limited or substantial expan-
sion upon frying, at the desire of the processor. 

.roadlypeaklng, the method iiwoIv.es.flrst.fefming65 

passing the mixture into and through an extruder to 
1all,Wtuudute.Thuiimft 

The single FIGURE is an essentially schematic, plan 
view illustrating the preferred twin screw extruder 
configuration used in the extrusion fabrication step of 
the invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

As indicated previously, an important feature of the 
invention resides in the discovery that an improved 
fried snack product may be fabricated by first forming a 
mixture or dough including flour and water, followed 
by extrusion of this wiAlurn and frying of the extrudate 
in a relatively wet condition. Broadly, the preferred 
extrusion process of the invention closely follows that 
described in U.S. Pat No. 5,059,439, which is incorpo-
rated by reference herein. 

In particular, the apparatus employed preferably 
comprises a Wenger TX Model-twin screw extruder as 
well as a Wenger DDC precondltioner Both of these 
components are Commercialized by Wenger fan-
turing, Inc. of Sabetba, Kane. The precoisiltioner is 
My described in U.S. Pat. No. 4,752, 139 also incorpo-
rated herein, and includes a elongated - conditioning 
vessel having transversely arcuate walls presenting a 
Paw of interconnected chambers, with one chamber 
having a greater cross-sectional area than the adjacent 
chamber. A mixing shaft is located within each chamber 
and includes outwardly extending mixing paddles 
thereon. The shafts are rotated at different rotational 
speeds respectively during operation. The extruder is 
illustrated and described in U.S. Pat No.4,87S,,jdso 
incorporated herein, and is cbaiacterlzeb pair of 
co-rotating, intermeshing screws having a pair of coni-
cal screws adjacent the output end of the extruder. 

The single FIGURE illustrates the preferred screw 
configuration found to be particularly useful in the 
context of the present invention. To this end, the ex. 
trader apparatus is equipped-with co-rotating screws 10, 
12 having respective inlet sectionsi4, 16 and conical 
nose screws 11L 20. In addition, she look sets 22,24 and 
26 are interposed along the length of the screws to 
increase mixing and residence time, and to generate 
transient pressure points in the extruder. Screw rotation 
will normally range from about 100400 rpm. Those 
skilled in the art will of course appreciate that the 
screws 10,12 are housed within an elongated, sectional-
ized barrel which is commonly provided with external 
jackets for introduction of indirect heating or cooling 
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Thefeued extruder of the invention is also 5 
equipped with a venting assembly which serves to re-
move moisture from the material passing through the 
barrel. Such a venting assembly is specifically illus-
trated in the aforementioned U.S. Pat No. 5,059439. 
The venting assembly includes structure defining an IC 
aperture in one of the housing heads, along with a 
stuffer apparatus designed to prevent loss of material 
from the barrel and to draw a vacuum so as to assist in 
the venting operation. 

Ino pen don, the dry ingredients, namely hour and 15 
optional materials such as salt and surfactant are di-
rected to the -DDC -preconditioner, whereupon mois-
tore, in- the form of-water and/or steam, is added to the 
dry ingredients. In the preconditioner, a uniform mix-
tore is created through the rotation of the mixing shafts. 20 
biarticu1ar, -the mixture is subjected to a- maximum 
temperature of from about 150°-230’ F., and more pref-
erably from about 190’-212’ F., in the preconditioner 
the residence time of the mixture in the preconditioner 
ranges from about 20 seconds to 6 minutes, more prefer- 25 
ably from about 1-3 minutes. Preferably, stomn is in-
jcted during travel of the nuxiiii1ong the first one-
thiidôfihejen  gdLQf1ijieprecondiuogt.j3ie material 

1hepreconditionerpreferably--has a moisture 
c,ntelitof 30 
prØtæfrom about 2545% by weight- Moreover, 
by ’Virtue of the preconditioning treatment, the mixture 
is at least partially precooked therein. 

Material lelving the preconditioner is fed directly to 
the inlet of the twin screw extruder. In the extruder, the 35 
mixture is subjected to a ma’.mum temperature of up to 
about 240’ F. and preferably up to about 220’ F. In 
terms of ranges, the maximum temperature should be 
from about 150"-240’ F. Desirably, the mixture is sub-
jected to two stages of treatment in the extruder, 40 
namely a cooking stage and a downstream forming 
stage. The material is subjected to the highest tempera-
ture it will experience in the extruder in the cooking 
stage, whereas the temperatures experienced in the 
forming stage are generally below the maximum tern- 45 
perature of the cooking stage. Thus, while the cooking 
stage temperatures may range from 150’-240’ F., pref-
erably about 190’-220’ F., those of the forming stage 
are generally lower, on the order of 130’-220’ F., more 
preferably from about 150’-210’ F. 50 

The total residence time of the mixture in the en-
truder will typically be in the range of from about 30 
seconds to 2 minutes, while more preferred residence 
times would be from about 10-25 seconds in the cook-
ing region and from about 20-80 seconds in the forming 55 
region. 

If venting is used, the vent apparatus should be situ-
ated between the cooking and forming regions. Most 
preferably, the venting apparatus is of the type de-
scribed in U.S. Pat No. 5,059,439, and a vacuum level 60 
of from about 540 in. Hg should be employed. 

Maximum pressures within the extruder should be in 
the range of from about 200-1500 psig, more preferably 
from about 200-1000 p4 Normally, maximum pres-
sures are achieved in the final extrusion head, just up- 65 
stream of the die. 

As the extnzdate emerges from the extrusion die, it is 
cut by means of a rotary knife or similar expedient. 

Although not critical, the extrudate should have a total 
length of from about " to 2", more preferably from 
about J to 

ir. 

As explained, in one aspect of the invention, it is 
important that the extrudate not be substantially dried 
as is typical in the production of pastas. Rather, the 
extrudate should be maintained in a relatively wet con-
dition for frying purposes. To this end, the extrudate 
may be immediately fried, or can be subjected to a cool-
ing operation using ambient temperature air. This will 
have the effect of somewhat reducing the total moisture 
content of the extrudate, but it would still have a mois-
ture level in excess of typical pasta production, of 
course, drying/cooling conditions are variable depend-
ing upon desired final product characteristics. Finally, if 
desired, the extrudate may be partially dried and/or 
allowed to equilibrate by sitting undisturbed for a num-
ber of hours before frying. 

Frying conditions are completely conventional, and 
involve placing the extrudate in cooking oil having a 
temperature of from about 350’-400’ F. for a period of 
from about 5-45 seconds. These conditions are variable, 
depending upon the qualities desired in the final prod-
uct 

The final products after frying are essentially free of 
uneven blisters and exhibit a smooth, appealing outer 
surface and a characteristic fried color (the final color 
depends upon fryer temperature and retention time). 

It has also been discovered that the final product 
quality of pasta-type snacks containing Durum or Sem-
olina flour can be materially affected by the inclusion of 
certain ingredients other than pasta flour and water. For 
example, use may be made of minor amounts of surfac-
tant and salt, with the surfactant being present at a level 
of from about 0.5-5% by weight Salt may be used at 
normal percentages, typically from about 1-4% by 
weight. Desirably, the salt employed should be in flour 
form, as opposed to dendretic or flake form. 

Most importantly, however, it has been discovered 
that use of low protein flour provides the most pro-
nounced organoleptic improvement in the final fried 
product, especially in lighter density expanded prod-
ucts. Although a variety of low protein flours may be 
used, cake flour is the most preferred. Acceptable 
snacks can be fabricated using low protein or cake flour 
alone, but best results are obtained when such flours are 
mixed with pasta-type flours, most notably Durum or 
Semolina. In such cases, the low protein flour may be 
used at a level of from about 1-99% by weight, more 
preferably from about 1-50% by weight, and most pref-
erably at a level of from about 1-5% by weight The 
single most preferred products in accordance with the 
invention include about 1.5% by weight cake flour. The 
low protein floor ingredient enhances the expansion of 
the snack product upon frying, and is also believed to 
contribute to the even frying and characteristics of the 
snacks of the invention. Such is particularly true when 
use is made of optional ingredients such as baking soda 
or baking powder. 

Cake flour is understood by those skilled in the art to 
be of a particular kind and quality, and is described in 
Wheat C7emirt,y and Technolo&,i, 1971 Edition, and 
edited by Y. Pomerantz. pp. 221 and 223; this informa-
tion is incorporated by reference herein. Thus, cake 
flour is normally spring or winter wheat having a low 
flour absorption (farinograph) of from about 40-55, an 
ash content of from about 0.20-045, an alkaline water 
retention of from about 50-65, a white color, an average 
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Fisher particle size of from about 8-12 microns, a pro- The extrusion conditions employed for these runs are 
tein content of from about 54.5%, and a MacMichael set forth in the following table: 

TABLE 1 
RUN RUN RUN RUN 
#1 #2 #3 #4 

Raw Mateilal Rate PPH 3000 2870 2870 2810 
Feed Screw Speed RPM ISO 285 285 285 
Steam Flow to Preconditioner FF11 270 250 230 250 
Water Flow to Preconditioner PPH 400 400 400 400 
Precondilioner Temperature F. 200 195 195 195 
EXTRUSION INFORMATION: 

Emuder Shaft Spend RPM 160 160 160 160 
Maw Load 60 56 56 56 
Steam Plow to Extruder PPE 200 200 200 200 
Water Flow to Extender FF11 600 600 600 600 
Control.P1’emperazure-2nd Head ’P. 171 175 175 175 
Contro1/Tempernture.3id Read T. 241 240 240 240 
Coutrol,Tcnpexa1ure-4th Read F. 210 212 212 212 
Controvremperature.Sth Head T. Vent Vent Vent Vent 
Control’Temperature-6th Head ’P. 152 155 155 155 
Controvremperatnre.7tb Head T. 190 190 190 190 
Controvremperature-8th Head F. 190 190 190 190 
Head/Pressure P810 8/900 8/900 8/900 8/900 
Head/Pressure P510 7/500 7/500 7/500 7/500 
FINAL PRODUCT INFORMATION: 
Extrudate Moisture 33.2 
Formula Number (1) (2) (2) (3) 

viscosity of from about 350-60°.  Suitable cake flour may 
be obtained from ConAgra, Inc., namely its Pinnacle or 
American Beauty cake flours. 

The following examples describe the preferred fabri-
cation techniques and products in accordance with the 
invention. It is to be understood that the examples are 
presented by way of Illustration only and nothing 
therein should be damned a limitation upon the overall 
scope of the invention. 

EXAMPLE I 

In this series of runs, a Wenger DC-138 twin screw 
extruder was employed, having a Wenger DDC pro. 
conditioner and a barrel made up of eight intercon-
nected, jacketed beads with the fifth bead being 
equipped with a vent/vacuum port and a staffer-type 
venting device of the type described in U.S. Pat. No. 
5,059,439. The output end of the extruder barrel was 
equipped with a three-vane rotini die (Model R36296 
sold by Maldari Bros. of New York, N.Y.). The screw 
configuration of the TX-138 machine is Illustrated in the 
drawing FIGURE. 

The following formulae were used in this series of 
rum 

(1) 
Durum Flour-94.25% by weight 
Cake Flour-1.5% by weight 
Myvaplex 600-0.75% by weight 
Salt Flour-3.5% by weight 

(2) 
Durum Flour-99.25% by weight 
Myvaplex 600-0.75% by weight 

(3) 
Datum Flour-94.25% by weight 
Cake Flour-1.5015 by weight 
Baking Soda-0.5% by weight 
Myvaplex 600-0.75% by weight 
Dendretic Salt-3.0% by weight 

In the case of Run #1, a total of 1,600 pounds of 
extrudate was produced. This extrudate was pneumati-
cally conveyed to the Inlet of a two-pass dryer equipped 

30 with an airlock. At the airlock, the moisture content of 
the product was about 31.7% by weight, and a sample 
of this product was saved for frying. In the dryer, ambi-
ent temperature air was used, in order to cool the prod-
uct and effect a measure of drying thereof. After the 

35 two-pass treatment (15 minutes each pass), the moisture 
content of the cooled product was about 19.5% by 
weight This product was then divided into totes, four 
of which were loaded into a conventional truck, with 
four being loaded into a refrigerated truck. The product 

40 was shipped to a frying location, and was fried approxi-
mately 16 hours after extrusion. 

The fried products were excellent, and exhibited 
small even blistering. The products derived from the 
cooling were considered the best. 

45 In the case of Runs #2 and #3, the formula did not 
contain cake flour. However, the product was fried 
wet, specifically at a moisture level of about 27% by 
weight These samples were obtained at the dryer air-
lock as described above. 

50 The Run #4 extrudate was cooled in the two-pass 
dryer using ambient air and retention times of 30 min-
utes in each drying stage to achieve a final moisture 
content of about 19.5% by weight The temperature 
recorded in the dryer during the cooling process was 

55 180° F. 

I ; II 

In this example, a starling mixture made up of 99.25% 
by weight cake flour (General Mills) and 0.75% by 

60 weight Myvaplex surfactant was used. The equipment 
used was a Wenger DDC preconditioner with a nine 
head Wenger Model TX 52 extruder very similar to that 
described previously. The extruder was vented between 
the 6th and seventh heads, using the apparatus de. 

65 scribed above. The final die was a 0.025" elbow die 
(Maldari Bros. #46868). 

The extrusion conditions recorded in this run are set 
forth below. 
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TABLE 2 
RUN #1 

PRECONDfl1ONJNO INFORMATION: 
Feed Screw Speed RPM 15 
Mixing Cylinder Speed RPM 110 
Steam Flow to Preconditioner PPM 0.38 
Water Flow to Ptcondiiioner PPM 0.459 
Mixing Cylinder Temperature ’F 208 
Moisture Entering Extender MCWB 29.79 
EXTRUSION INFORMATION: 
Extruder Sireft Speed RPM 160 
Motor Load 

% 

32 
Steam Flow to Extender PPM 0.513 
Water Flow to Extender PPM 0.159 
ControVremperature-2nd Head T. CW/118 
ControVremperature.3rd Head F. CW/118 
Control/Temperature-4th Head F. HO/230 
Control/Temperature.Sth Head IF. 1!0i230 
Controltremperature-6th Head IF. 810/230 
Control/Temperature-7th Head ’P. CW/194 
Controltrclnperature.8th Read T. CW/194 
Controvrempemture.9th Read ’P. CW/196 
Head/Pressure PSIG 9/1100 
Read/Pressure PSIG DIE/600 

The extrudate emerging from the extruder had a 
moisture content of 30.41% by weight and was there-
upon dried to a moisture content of 7.47% by weight. 
The drying sequence involved use of 160 F. air, with 
retention times in the first pass, second pass and cooler 
being 5.9, 21.0 and 10.5 minutes respectively. 

The dried extrudate was then fried and exhibited a 
substantial degree of expansion. A control was also 
produced wherein the starting material was conven-
tional pasta flour (Durum). This control when fried was 
compared with the cake flour extrudate. It was found 
that the straight cake flour extrudate of this example 
gave approximately twice the degree of expansion, as 
compared with the control The cake flour extrudate 
furthermore exhibited a pleasing appearance and good 
organoleptic properties. 

Weclajm 
1. In a method for fabricating a fried snack product 

including the steps of forming and preconditioning a 
mixture of flour and water for a period of about 20 
seconds to 6 minutes and subjecting the mixture to ele-
vated temperature to a maximum of from about 
150-230 F., and passing the preconditioned mixture 
into and through an extruder and forming at least a 
partially cooked extrudate, said extrusion step cuwpthi-
ing the steps of introducing said preconditioning mix-
ture into the barrel of an extruder equipped with a 
flighted, rotatable screw and an extrusion die, rotating 
the screw to sequentially advance the preconditioned 
mixture along the length of the barrel first through a 
cooking zone, then through a venting zone and a form-
ing zone, and finally through said extrusion die, said 

mixture having a maximum temperature of up to about 
240’ F. in said cooking zone, and thereafter frying the 
partially cooked extrudate, the improvement which 
comprises incorporating into said mixture a quantity of 
a low protein wheat flour having a protein content of 
from about 1-9% by weight. 

2. The method of claim I, said mixture comprising 
from about 20-50% by weight water. 

3. The method of claim Z said mixture comprising 
10 from about 25-45% by weight water. 

4. The method of claim 1, including the step of inject-
ing steam into said preconditioner during formation of 
said mixture. 

15 
5. The method of claim 1, wherein said mixture is 

subjected to two stages of treatment in said extruder, 
first in a cooking region wherein the highest tempera-
ture is below about 240’ F., and second in a forming 
region wherein the temperature is less than the maxi-

20 mum temperature of the mixture in said cooking region. 
6. The method of claim 5, including the steps of re-

taining said mixture in said cooking region for a period 
of from about 10-25 seconds, and retaining said mixture 
in said forming region for period of from about 20-80 

25 

30 

35 

40 

45 

50 

55 

60 

65 

seconds. 
7. The method of claim 4 including the step of sub-

jecting the mixture to venting between said cooking 
region and said forming region. 

8. The method of claim 1, wherein said mixture is 
subjected to a pressure of from about 200-1500 psig in 
said extruder. 

9. The method of claim 1, wherein said mixture has a 
residence time of from about 30 seconds to about 2 
minutes in said extruder. 

10. The method of claim 1, including the step of cool-
ing said extrudate prior to frying thereof. 

U The method of claim 1, said flying step compris-
ing placing said extrudate in cooking oil having a tem-
perature of from about 350’400°  P. for a period of from 
about 545 seconds. 

12. The method of claim 1, said low protein flour 
being the sole flour constituent of said mixture. 

13. The method of claim 1, said mixture including 
respective quantities of a pasta-type flour and said low 
protein flour. 

14. The method of claim 13, said low protein flour 
being present at a level of from about 1-50% by weight. 

15. The method of claim 14, said low protein flour 
being present at a level of from about 1-5016 by weight. 

16. The method of claim 1, said low protein flour 
comprising cake flour. 

17. A fried snack product made in accordance with 
the method of claim 1. 

* * 

* * * 

5L9 
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5,429,835 

TABLE 2 
RUN #1 

PRECONDITIONING 1NFORMA11ON 
Feed Screw Speed RPM 15 
Mixing Cylinder Speed RPM 110 
Steam Plow to Ptecondhloncr PPM 0.38 
Water Flow to Precoudilioner PPM 0.459 
Mixing Cylinder Temperature IF. 208 
Moisture Entering Extender MCWE 29.79 
EXTRUSION INFORMATION: 
Exttnder Shaft Speed RPM 160 
Motor Loud 

% 

32 
Steam Flow to Extender PPM 0.513 
Water Flow to Extruder PPM 0.159 
ControVFemperature..2nd Head IF. CW/118 
Control/Teinperanzre-3rd Head T. CW/118 
Controvremperature.4th Head T. HO/230 
Control/Temperature-51h Head IF. HO/230 
Controvrempeaature-ft Read T. HO/230 
Ccntrol/Temperature.lth Head T. CW/194 
Controlfreniperature4th Head IF. CW/194 
ControlfTemperatuze-9th Read IF. CW/196 
Head/Pressure PSIG 9/1100 
HeMI/PremIre P550 DM/600 

The extrudate emerging from the extruder had a 
moisture content of 30.41% by weight, and was there-
upon dried to a moisture content of 7.47% by weight. 
The drying sequence involved use of 160’ F. air, with 
retention times in the first pass, second pass and cooler 
being 5.9, 21.0 and 10.5 minutes respectively. 
The dried extrudate was then fried and exhibited a 

substantial degree of expansion. A control was also 
produced wherein the starting material was conven-
tional pasta flour (Durwn). This control when fried was 
compared with the cake flour extrudate. It was found 
that the straight cake flour extrudate of this example 
gave approximately twice the degree of expansion, as 
compared with the control. The cake flour extrudate 
furthermore exhibited a pleasing appearance and good 
organoleptic properties. 

We claim. 
I. In a method for fabricating a fried snack product 

including the steps of forming and preconditioning a 
mixture of flour and water for a period of about 20 
seconds to 6 minutes and subjecting the mixture to ele-
vated temperature to a maximum of from about 
150’-230’ F., and passing the preconditioned mixture 
into and through an extruder and forming at least a 
partially cooked extrudate, said extrusion step compris-
ing the steps of introducing said preconditioning mix-
ture into the barrel of an extruder equipped with a 
flighted, rotatable screw and an extrusion die, rotating 
the screw to sequentially advance the preconditioned 
mixture along the length of the barrel first through a 
cooking zone, then through a venting zone and a form-
ing zone, and finally through said extrusion die, said 

mixture having a muximum temperature of up to about 
240’ F. in said cooking zone, and thereafter frying the 
partially cooked extrudate, the improvement which 
comprises incorporating into said mixture a quantity of 

S a low protein wheat flour having a protein content of 
from about 1-9% by weight. 

2. The method of claim 1, said mixture comprising 
from about 20-50016 by weight water. 

3. The method of claim 2 said mixture comprising 
10 from about 25-45% by weight water. 

4. The method of claim 1, including the step of inject-
ing steam into said preconditioner during formation of 
said mixture. 

is 

5. The method of claim 1, wherein said mixture is 
subjected to two stages of treatment in said extruder, 
first in a cooking region wherein the highest tempera-
ture is below about 240’ F., and second in a forming 
region wherein the temperature is less than the maxi-

20 mum temperature of the mixture in said cooking region. 
6. The method of claim 5, including the steps of re-

taming etaining said mixture in said cooking region for a period 
of from about 10-25 seconds, and retaining said mixture 
in said forming region for period of from about 20-80 

25 seconds. 
7. The method of claim 5, including the step of sub-

jecting the mixture to venting between said cooking 
region and said forming region. 

& The method of claim 1, wherein said mixture is 
30 subjected to a pressure of from about 200-1500 psig in 

said ºxtruder. 
9. The method of claim 1, wherein said mixture has a 

residence time of from about 30 seconds to about 2 
minutes in said extruder. 

35 10. The method of claim 1, including the step of cool-
ing said extrudate prior to frying thereof. 

11. The method of claim 1, said frying step compris-
ing placing said extrudate in cooking oil having a tem-
perature of from about 350°-400° F. fora period of from 

40 about 5-45 seconds. 
12. The method of claim 1, said low protein flour 

being the sole flour constituent of said mixture. 
13 The method of claim 1, said mixture including 

respective quantities of a pasta-type flour and said low 
45 protein flour. 

14. The method of claim 13, said low protein flour 
being present at a level of from about 1-50% by weight. 

15. The method of claim 14, said low protein flour 
being present at a level of from about 1-5% by weight. 

50 16. The method of claim 1, said low protein flour 
comprising cake flour. 

17. A fried snack product made in accordance with 
the method of claim 1. 

60 

65 
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[57] ABS 

Adry raw cereal material having a starch fraction is fed into 
the inlet (38) of a twin screw preconditioning unit (10). The 
dry material is rapidly advanced and mixed in the first two 
zones (31,32) and conveyed into a third zone (33). Water is 
introduced by duct.s (42) and is admixed with the dry 
material to form a -well mixed-wettedcereal material. The 
screws 14, 16) include blank segments (14c, 16c) having 
radially extending pins (40) to create a material plug in the 
barrel (30) of the preconditioning unit (10). Steam is added 
to the wetted material in the next zone -(34) to form a- heated - - 
wetted cereal material which is worked in the fourth zone 
(34) to form a- heated precooked non-continuous cereal 
compacted dough material which is generally maintained 
below its  gelatinization point. The dough material exits the 
outlet (41) of the preconditioning unit (10) and enters a low 

-shear extended time cereal cooker (46) which finish cooks 
the dough material to a fully cooked cereal dough which is 
formed into desirably shaped and sized pellets. 

9 Claims, 2 Drawing Sheets I 
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5,932,264 

METHOD FOR PREPARING COOKED 
CEREAL DOUGH USING TWIN SCREW 

PRECONDITIONING EXTRUDER 

FIELD OF THE INVENTION 

The present invention relates to improved food processing 
apparatus for preparing cooked cereal doughs such as for 
Ready-To-Eat cereals and to improved methods for prepar-
ing cooked cereal doughs. 

BACKGROUND 

Awide variety of apparatus and methods are known in the 
art for the provision of cooked cereal doughs, especially for 
ready-to-eat (RTE) cereal products. Such apparatus and 
methods convert a raw dry ungelatinized cereal material and 
water into a cooked cereal dough characterized by hydration 
and gelatinization of the starchy constituents of the cereal 
material. Important aspects of cereal cooking include not 
only the degree of gelatinization but also the texture of the 
cooked cereal dough. 

Awefl known cereal cooking apparatus is known in the art 
as a James Cooker. The James Cooker provides a low shear, 
low pressure, extended time (e.g., 30 to 180 minutes) type of 
cooking yielding a cooked cereal dough that has a highly 
developed cooked flavor but has not experienced high 
amounts of shear. The dough is extruded under low shear 
through die plates with die holes to produce sized and 
shaped cooked cereal dough pellets. The basic design and 
operation of the James Cooker is described in U.S. Pat. Nos. 
2,233,919 (issued Mar. 4, 1941 to I R. James), 2,263,301 
(issued Nov. 18,1941 to T. R. James), and 2,272,007 (issued 
Feb. 3, 1942 to T. R. James), each of which is incorporated 
herein by reference. Over the years, various improvements 
have been made to the James Cooker (see, for example, U.S. 
Pat. No. 5,433,490, issued JuL 18, 1995 to K. Hard and S. 
Liedman which describes a quick change die mechanism 
especially useful for the James Cooker for the rapid change 
outs of plugged dies, also incorporated by reference herein). 

The present invention provides further improvements in 
the James Cooker, namely; reductions in downtime, 
improvements in throughputs, and improvements in cook 
consistency and degree of control. The present invention 
involves mounting a twin screw preconditioning unit onto 
the inlet of the James Cooker for mixing, hydrating, heating 
and converting a cereal feed material into precooked crum-
bly dough material prior to feeding into the James Cooker. 

James Cookers are typically run 24 hours a day in product 
runs from seven up to 21 or more days. During such 
extended production runs, however, the cookers frequently 
require being brought temporarily off-line due to plugging of 
the dies. Fouling or even plugging of the dies is most 
frequently caused by dry, hard dough balls in which the 
cereal material is incompletely cooked due to incomplete 
hydration of the cereal material. Changing out the die can 
require several hours before a clean die is in place and the 
cooker is brought up to steady state conditions. Such die 
change outs are required at unpredictable intervals and may 
happen several times a day. Also, a great quantity of food 
material that is inconsistently processed before the cookers 
reach steady state conditions must be discarded. In the ’490 
patent, this problem was addressed by an improvement in 
the outlet end of the James Cooker, namely, by providing a 
faster means for changing out the plugged dies. 

However, the present invention provides an improvement 
in the inlet end of the James Cooker. Specifically, the present 
invention resides in part in adding a particular twin screw 

preconditioning unit. By adding the present twin screw 
preconditioning unit, improvements are obtained in the 
consistency of hydration of the cereal feed material. Such 
hydration consistency improvements lead to reductions in 

5 the incidence of die plugging from dry dough balls. Reduc-
tions in downtime alone and attendant material waste rep-
resent significant cost savings, especially over extended 
production runs. The present invention can be used alone or 
in combination with the quick die changer improvements 

10 described in the ’490 patent. 
Such further reductions in downtime due to fewer plugged 

dies provided by the twin screw preconditioning unit alone 
can result in productivity improvements of 10 to 20%. 

In addition to reducing downtime, employment of a twin 
15 screw preconditioning unit increases significantly the 

throughput of such James Cookers. Conceptually, the James 
Cooker has three zones in its cooking section that 1) mixes 
the ingredients, 2) hydrates the mixture, and 3) cooks the 
hydrated mixture. In addition to its cooking section, the 

20 James Cooker also includes a working section that works the 
cooked cereal material into a dough and extrudes the dough 
through the the plate to form cooked cereal dough pellets. 
The twin screw preconditioning unit performs the functions 
previously performed in the first two zones of cooking 

25 section of the James Cooker allowing for a more rapid and 
thus higher throughput of cereal material. The improve-
ments in throughput can range from 10 to 25%. 

By both reducing downtime and by increasing 

30 
throughput, the total increase in output can be from about 20 
to 45% or even more. In view of the expense of such James 
Cookers, such increases in output lead to dramatic cost 
savings and increased productivity. 

Of coarse, rotating paddle types of cereal preconditioners 

35 are known for use immediately upstream of high shear 
extruders (see for example, U.S. Pat. No. 5,120,559, issued 
Jun. 9, 1992 to S. H. Rizvi, U.S. Pat. No. 4,M,271, issued 
Aug. 25,1981 to Falck et a1 and/or US. Pat. No. 4,665,810, 
issued May 19, 1987 to Falck). However, such precondi-

40 tioners generally involve the mere passive exposure to wet 
moist steam to accomplish hydration. Also, the output 
material from such preconditioners must necessarily be free 
flowing, granular and fluffy in order to feed the material to 
single or twin screw extruders, in contrast to the more dense 

45 compacted precooked cereal dough material that exits the 
twin screw preconditioning unit of the present invention. 

Still another advantage of the present invention resides in 
the ability to control the consistency of the cooked dough 
with respect to both texture and flavor. Moreover, conven-

so 

tional cereal preconditioners, and even prior usage of the 
James Cooker, typically require close control of the particle 
size of the cereal material. Since such preconditioners and 
the James Cooker passively expose the material to wet 
steam, close attention to the surface area-to-volume ratio 

ss 

must be made to ensure proper hydration. In contrast, using 
the present twin screw preconditioning unit allows for 
employment of a wide variety of particle size feed materials 
without materially adversely affecting the ability to control 
the desired cooked dough’s properties. 

to Similarly, the consistency of hydration of the cereal 
mixture by using the twin screw preconditioning unit also 
results in a more consistent cook in the James Cooker in 
addition to the reduction in the incidence of die plugging. A 
more consistent cook results in a gain in product quality and 

65 may result in enhanced flavor development in the dough 
which was not previously possible with the James Cooker 
alone. The degree of hydration obtained independent of 
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5,932,264 
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particle size, the more consistent cook, and the other located in channel 30. Assembly 18 can be formed in any 
attributes resulting in the utilization of the twin screw desired manner including utilizing conventional barrel see-
preconditioning unit with the James Cooker reduce the tions. In the most preferred form, assembly 18 is formed by 
variability of the operating parameters and lend to automatic a that housing 22 of a generally U-shape and by a cover 24 
control to further simplify operator interface in the prepa- 5 of a generally planar shape which is removably secured to 
ration of cooked cereal doughs. the upper edges of first housing 22. 

Improved methods for preparing cooked cereal doughs For purposes of explanation, unit 10 and specifically 
screws 14 and 16 inside of channel 30 can be considered as having special application in the production of RTE cereals including five functional zones 31-35, with the material according to the preferred teachings of the present invention moving downstream from zone 31 to zone 32, zone 32 to 

will become clearer in light of the following detailed zone 33, etc. 
description of an illustrative embodiment of this invention First zone 31 of unit 10 is for feeding the dry raw feed described in connection with the drawings. material into barrel 30 and generally includes an inlet 38 

DESCRIPTION OF THE DRAWINGS formed in housing assembly 18. In the most preferred form, 
inlet 38 is formed in cover 24 and is cylindrical in shape 

15 
The Illustrative embodiment may best be described by having circular cross sections. Inlet 38 has a diameter 

reference to the accompanying drawings where: generally equal to the maximum lateral extent between the 

FIG. 1 shows a side elevational view of a twin screw shafts of screws 14 and 16 and is positioned with its lateral  extent generally corresponding to the maximum lateralpreconditioning unit utilized in the preparation of cooked 
cereal doughs according to the preferred teachings of the 

extent between the shafts of screws 14 and 16. Screws 14 
20 16 include flights 14a 16a 31 for 

present invention, 
and and within zone rapidly 
advancing dry material entering channel 30 of housing 

FIG. 2 shows a top plan view of the twin screw precon- assembly 18 from inlet 38 into zone 32 and for very course 
ditioning unit of FIG. 1. mixing of the dry material. In the preferred form, the 

FIG. 3 shows a cross sectional view of the twin screw longitudinal extent of inlet 38 is within the longitudinal 
preconditioning unit of FIG. 1 according to section line 3.�.-3 25 extent of flights 14a and 16a and in the most preferred form 
of FIG. 1. is less than the longitudinal extent of flights 14a and 16a 

All figures are drawn for ease of explanation of the basic with inlet 38 positioned at the upstream end of flights 14a 
and 16a. teachings of the present invention only; the extensions of the 

figures with respect to number, position, relationship, and 
Second zone 32 of unit 10 is for initial mixing and 

dimensions of the parts to form the preferred embodiment 
conveying the dry raw feed material from zone 31 to zone 

30 33. Screws 14 and 16 include flights 14b and 16b within will be explained or will be within the skill of the art after zone 32, with flights 14b and 16b having a radial extent the following description has been read and understood. equal to flights 14a and 16a but being of a greater pitch than Further, the exact dimensions and dimensional proportions flights 14a and 16a. Zone 32 in the preferred form has a to conform to specific force, weight, strength, and similar longitudinal length slightly less that zone 31 and in the requirements will likewise be within the skill of the art after 
the following description has been read and understood, 

preferred form is generally two thirds the longitudinal length 
of zone 31. 

Where used in the various figures of the drawings, the Third zone 33 of unit 10 is for creating a material plug in 
same numerals designate the same or similar parts. barrel 30 and for further mixing the material. Screws 14 and 
Furthermore, 

when the terms "first", "second", "length", 40 16 within zone 33 each include a blank segment 14c and 16c 
"end", "axial", "radial", "longitudinal", "upstream", which is free of conveying flights. In the most preferred 
"downstream", and similar terms are used herein, it should form, blank segments 14c and 16c each include a plurality 
be understood that these terms have reference only to the of pins 40 extending radially from the shafts of screws 14 structure shown in the drawings as it would appear to a and 16 to a radial extent generally equal to that of flights person viewing the drawings and are utilized only to facili-45 Li  u�, band 16a, b. In the most preferred form, three pins 40 
tate describing the illustrative embodiment, are longitudinally spaced along the shafts every 900 around 

DESCRIPTION the shafts of screws 14 and 16. Additionally, in the most 
preferred form, pins 40 of screw 14 are positioned longitu-

A twin screw preconditioning unit according to the pm- dinally intermediate pins 40 of screw 16, with the first pins 
ferred teachings of the present invention is shown in the so 40 of screw 14 being positioned longitudinally upstream of 
drawings and generally designated 10. Generally, unit 10 is the that pins 40 of screw 16, the second and third pins 40 of 
in the form of an extruder and includes substantially inter- screw 14 being positioned intermediate the first and second 
meshing screws 14 and 16 rotatably mounted inside of a and the second and third pins 40 of screw 16, and with the 
housing assembly 18. In the most preferred form, housing third pins 40 of screw 16 being positioned longitudinally 
assembly 15 is not jacketed. Screws 14 and 16 can include 55 downstream of the third pins 40 of screw 14. Zone 33 in the 
suitable seals and bearings 20 for rotatably mounting and preferred form has a longitudinal length generally equal to 
sealing the shaft ends of screws 14 and 16 to housing but slightly less than the longitudinal length of zone 32. 
assembly 18 to generally prevent feed materials and pre- Fourth zone 34 of unit 10 is for providing residence time 
cooked dough from leaking along the shafts of screws 14 for conditioning and precooking the material into a pre-
and 16. A suitable drive 21 can be provided such as at the 60 cooked dough material and for conveying the material from 
upstream ends of the shafts of screws 14 and 16 for zone 33 to zone 35. Screws 14 and 16 include flights 14d and 
co-rotating screws 14 and 16 inside of housing assembly 18 16d within zone 34, with flights 14d and 16d in the most 
and in the most preferred form is of the variable speed type. preferred form being of the same radial extent and pitch as 

Assembly 18 includes a barrel or channel 30 of a FIG. flights 14b and 16b. In the most preferred form, zone 34 has 
8-shape of a size and configuration corresponding to inter- 65 a substantial longitudinal length which is slightly greater 
meshing screws 14 and 16 and specifically providing mini- than one half of the total longitudinal length of barrel 30 of 
mal screw-to-barrel clearance when screws 14 and 16 are unit 10. 
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Fifth zone 35 of unit 10 is for allowing the exit of the 
conditioned precooked dough material from barrel 30 and 
generally includes an outlet 41 formed in housing assembly 
18. In the most preferred form, outlet 41 is rectangular in 
shape having a lateral width generally equal to the lateral 
extent of barrel 30 and having a longitudinal width generally 
equal to the longitudinal extent of zone 35. 

Screws 14 and 16 include flights 14e and 16e within zone 
35, with flights 14e and 16e in the most preferred form being 
of the same radial extent and pitch and being continuous 
with flights 14d and 16d. Flights 14e and 16e have a 
longitudinal extent generally equal to but slightly less than 
one half that of zone 35 and outlet 41. 

Screws 14 and 16 further include flights 14f and 16f 
within zone 33 and which are in a reverse direction of flights 
14e and 16e and extend from the downstream end of barrel 
30 towards the upstream end. In the most preferred form, 
flights 14f and 16f have the same radial extent and pitch as 
flights 14e and 16e (but reversed) and have a longitudinal 
extent generally equal to but slightly less one half that of 
zone 35 and outlet 41. The function of flights 14f arid 16f is 
to generally prevent the precooked dough material from 
advancing to the downstream end of housing assembly 18. 
Material reaching the downstream end of housing assembly 
18 may have a tendency to cause excessive wear in and/or 
to enter seals and bearings 20 for the downstream ends of 
screws 14 and 16. 

Flights 14e and 14f and flights 16e and 16f are intercon-
nected together by axially extending plates 14g and 16g 
which extend radially outward from the shafts of screws 14 
and 16 to a radial extent equal to flights 14a, b. 4 e, f and 
16a, b, 4 e, f. In the most preferred form, plates 14g and 16g 
are arranged at the same angular position on screws 14 and 
16 in barrel 30. It can be appreciated that the pressure of the 
precooked dough material entering zone 35 drops as it 
leaves flights 14e and 16e and prior to its exiting through 
outlet 41. In the preferred form, the longitudinal length of 
zone 35 is generally equal to the longitudinal length of zone 
32. 

Unit 10 further includes provisions for introducing mois-
ture and solutions into barrel 30 and the material being 
conveyed by screws 14 and 16. In the most preferred form, 
housing assembly 18 of unit 10 includes a pair of ducts 42 
formed adjacent to the downstream end of zone 32 and 
another pair of ducts 44 formed adjacent to the upstream end 
of zone 34. In the most preferred form, ducts 42 and 44 
extend at a decreasing acute angle in the order of 45° relative 
to the axes of screws 14 and 16 in the flow or movement 
direction of the material and in a plane generally parallel to 
a plane including the axes of both screws 14 and 16. 

Outlet 41 of twin screw preconditioning unit 10 is directly 
connected to the inlet of a conventional James Cooker 46 
according to the preferred teachings of the present invention. 
In particular, James Cooker 46 can be of the form shown and 
described in U.S. Pat. Nos. 2,233,919; 2,263,301; 2,272, 
007; and 5,433,490. However, it is believed that unit 10 can 
be utilized and can have special application for other low 
shear, low pressure, (0 to 100 psig) extended time type of 
cooking apparatus. In the most preferred form, unit 10 is 
mounted directly to the frame of James Cooker 46 and can 
extend over, in front of or to either side of James Cooker 46. 

Now that the basic construction of unit 10 according to the 
preferred teachings of the present invention has been set 
forth, improved methods for preparing cooked cereal doughs 
such as for RTE cereal products can be explained in the most 
preferred form utilizing unit 10 of the present invention. In 

particular, drive 21 can be actuated to rotate screws 14 and 
16 inside of housing assembly 18. Dry raw feed material is 
introduced into inlet 38 in any suitable manner, with the feed 
material in the preferred form being at ambient temperatures 
in the order of 50 to 1200 F. (10 to 50° C) depending upon 
season, plant location, storage conditions, etc. 

Useful herein for the cereal feed materials are a wide 
variety of cereal materials derived from such common cereal 
as wheat, barley, oats, corn, triticale or other cereal grains 

10 and mixtures thereof. The cereal feed materials, of course, 
can also optionally include conventional cereal ingredients 
such as salt, minerals, malt syrup, sugar(s), fiber (e.g., bran, 
cellulose, pectin, psyllium), vitamins, flavor and colorants. 

In a preferred embodiment, the cereal feed materials 
Is comprise a whole grain ingredient, e.g., soft wheat or whole 

oats. In other embodiments, various cereal feed materials 
such as cereal flours (whether whole grain or a cereal flour 
fraction) or cut cereal pieces can be used. 

The particle size of the cereal feed materials is not critical, 
20 and it is an advantage of the present invention that the 

particle size can vary without materially adversely affecting 
the cooked cereal dough products obtained. Useful herein 
are flours, grits, flakes and other sizes and shapes of grain or 
cereal materials. 

25 
The dry feed material introduced into inlet 38 falls into 

and engages flights 14a and 16a which quickly convey the 
dry feed material from zone 31 to zone 32. The dry feed 
material is very coarsely mixed while being conveyed by 

30 flights 14a and 16a. 
Due to the greater pitch of flights 14b and 16b, the dry 

feed material is mixed while being conveyed by flights 146 
and 16b and obtains further fill in the FIG. 8-shape of barrel 
30. While in zone 32, the dry feed material is admixed with 

35 sufficient amounts of water introduced into barrel 30 through 
ducts 42 in the preferred form at a temperature in the order 
of 90 to 120° F. (30 to 50° C). While in zone 32, the dry feed 
material and water are mixed to form a well mixed wetted 
cereal feed material having a moisture content of about 25 

40 to40%. 
Optionally, the present methods can additionally include 

the step of adding a sugar solution to the wet mixture to 
provide a sweetened mixture having a sucrose content of 
between about 1 to 5%. Such sugar solution could be added 

45 with the water through ducts 42 or could be added separately 
such as through further ducts. A portion of the total moisture 
content is thus provided by the sugar solution. 

It should be noted that the provisions of flights 14a, b and 
16a, b of differing pitches is advantageous in keeping zone 

so 31 dry and in particular from keeping water and other 
solutions introduced into zone 32 such as though ducts 42 
from entering zone 31 and particularly from reaching inlet 
38. If moisture reaches inlet 38, bridging of inlet 38 by the 
feed material can occur which requires operator attention 

ss 

and reduces operation efficiency. Specifically, according to 
the preferred teachings of the present invention, ducts 42 
introduce the water and solutions adjacent to the down-
stream end of zone 32 so that the feed material substantially 
fills barrel 30 to prevent an unobstructed passage to inlet 38. 

60 Additionally, as flights 14a and 16a rapidly advance the feed 
material into zone 32, the feed material is available to absorb 
and intermix with the water and solutions which are then not 
free to continue to travel upstream towards inlet 38. 

Flights 14b and 16b deliver the well mixed wetted feed 
65 material to blank segments 14c and 16c. As blank segments 

14c and 16c are free of flights, rotation of screws 14 and 16 
does not result in movement of the wetted feed material in 
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zone 33. Rather movement of the wetted feed material is 
caused by the subsequent introduction of wetted feed mate-
rial into blank segments 14c and 16c. Thus, the wetted feed 
material tends to fill barrel 30 in zone 33 and forms a plug 
which moves downstream. 

Rotation of screws 14 and 16 causes pins 40 to rotate in 
the moving plug in zone 33. Pins 40 passing through the 
wetted feed material further mixes the wetted feed material 
in zone 33 and specifically within the longitudinal extent of 
blank segments 14c and 16c. As the wetted feed material is 
pushed through zone 33 by the subsequent introduction of 
additional feed material, it enters zone 34 and is engaged by 
flights 14d and 16d. Thus, the rotation of screws 14 and 16 
causes flights 14d and 16d to convey the heated well mixed 
wetted feed material downstream. 

Thereafter, steam is added to the well mixed wetted cereal 
material by its introduction into barrel 30 through ducts 44 
in the preferred form. Steam is added in sufficient amounts 
to form a heated wetter feed material having a temperature 
of about 180 to 220° F. (82 to 104° C.), preferably about 
190to 215° F. (88 to 102° C.) and most preferably about 210 
to 215° F. (99 to 102° C). The steam can be any type of 
steam and conveniently, is wet, intermediate pressure (30 to 
60 psig, 310 to 515 kPa.) steam. The steam, upon 
condensation, provides about one part in 10 of the required 
moisture. 

The steam provides substantially all of the heat for 
cooking of the well mixed wetted cereal material into the 
precooked dough material, with radiant and conductive heat 
also arising by virtue of the close proximity to James Cooker 
46 and by virtue of mechanical energy. 

It should then be appreciated that the material plug 
formed in blank segments 14c and 16c functions as a plug 
for preventing steam introduced through ducts 44 from 
passing upstream and specifically through zone 33 and into 
zones 31 and 32. It can be appreciated that loss of steam 
through inlet 38 is undesirable for several reasons including 
but not limited to increased operational costs, difficulties in 
introducing the raw feed material into inlet 38, and increased 
safety hazards and concerns for surrounding personnel and 
equipment. 

Due to the increased temperature provided by the steam, 
it can be appreciated that the heated wetted feed material 
will be worked, cooked or otherwise conditioned while it 
moves through zone 34 due to the rotation of flights 14d and 
16d. Specifically, the heated wetted feed material will turn 
into a precooked dough material generally prior to its entry 
into zone 35. 

The precooked dough material, while heated, is impor-
tantly below its complete gelatinization point and thus does 
not constitute a fully cooked gelatinized cereal dough. 
Rather, the dough material is characterized by being 
hydrated, warmed and precooked. 

The extent of cooking and various characteristics of a 
starchy material are frequently analyzed and described in the 
art using a Rapid Viscosity Analyzer ("RVAI. The RVA 
instrument subjects a sample material admixed with cold 
(25° C. ) water, heats the sample during a prescribed 
time/temperature regimen and measures the viscosity of the 
material/water sample over time and temperature. The vis-
cosity is expressed in Rapid Visco Units ("RVU", generally 
1 RVU-11.9 centipoise.) over time to provide a pasting 
curve. The peak value on the curve "peak pasting value" is 
thus expressed in RVU units. Generally, a raw cereal flour 
will have a peak pasting value of about >700 RVU indicating 
no gelatinization. The finished cooked cereal doughs herein 

are characterized by peak pasting values ranging from about 
150 to 300 RVU indicating substantially complete gelatini-
zation. The precooked dough material exiting twin screw 
preconditioning unit 10 is essentially characterized by peak 

5 pasting curie values ranging from about 300 to 500 RVU. 

Another alternate way of expressing the desirable degree 
of cooking herein is the percentage of starch that is com-
pletely gelatinized. The present precooked dough material 
exiting twin screw preconditioning unit 10 is essentially 

10 characterized by a gelatinized starch fraction ranging from 
about 20 to 60016 and preferably about 30 to 60016. 

Upon complete gelatinization, a cooked cereal dough is 
transformed into a continuous material having a viscosity 
that is several orders of magnitude greater than the 

15 uncooked, ungelatinized dough material exiting twin screw 
preconditioning unit 10. When this transition occurs, the 
torque load on the motor driving the twin screw shafts 
increases dramatically. Depending upon the working capac-
ity of the electric motor driving the shafts, the motor can 

20 undesirably cut-out completely leading to a freeze up of the 
system. Moreover, a fully gelatinized dough is difficult to 
feed into the inlet of James Cooker 46 by gravity feed from 
the discharge of twin screw preconditioning unit 10. 

25 
The precooked dough material leaving zone 34 enters into 

zone 35 where it exits unit 10 through outlet 41. It should be 
appreciated that due to the provision of plates 14g and 16g 
and reversed flights 14f and 161, the pressure of the pre-
cooked dough material exiting outlet 41 is reduced from the 

30 
pressure of the precooked dough material just before leaving 
zone 34. 

The precooked dough material exiting twin screw pre-
conditioning unit 10 has a temperature of about 180 to 220° 
F. (82 to 104° C.), preferably about 190 to 215° F. (88 to 

35 102° C.) and most preferably about 210 to 215° F. (99 to 
102° C). The precooked dough material has a moisture 
content of about 27 to 40%, preferably about 30 to 38%. 

The precooked dough material is compacted and crumbly 
and has a density that ranges from about 70 to 80 lb.1ft3. 

40 (1.12 to 1.28 g/cc), and preferably about 1.15 to 1.17 g/ee. 
In contrast, precooked cereal material exiting a conven-

tional paddle type preconditioner is lighter in density (60 to 
65 lb./ ft3.), different in texture (i.e., is pulverant and free 
flowing) and is lower in the percentage of gelatinization (i.e., 

5 <15%). These differences inherently result from the differ-
ences in design and operation of a paddle type precondi-
tioner. In a paddle type preconditioner, the rotating paddles 
toss the cereal material upwards thereby exposing the sus-
pended material to the wet steam environment. If the paddle 

so shaft is turned too slowly, the material is not thrown 
upwards. If the material is gelatinized too much, then the 
cereal material becomes sticky and begins to stick to the 
paddles and is not thrown upwards to further hydrate and 
further gelatinize. As a result, the upper limit on the per-

55 centage of gelatinization is less than that obtained in twin 
screw preconditioning unit 10 of the present invention. 

The residence time within twin screw preconditioning 
unit 10 according to the preferred teachings of the present 
invention is very brief, ranging on the order of about 10 to 

60 30 seconds, and preferably about 10 to 20 seconds. Such a 
short processing time is in part due to the rapid absorption 
of steam by the cereal material by virtue of the steam being 
added after the material is thoroughly wetted. Specifically, 
the injection of steam into ducts 44 of unit 10 according to 

65 the teachings of the present invention provides key attributes 
which dramatically improve the cooking process. 
Particularly, exceptional and quick ingredient hydration 
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occurs within the residence time in unit 10 as compared to 
the thirty or more minutes which were required in James 
Cooker 46 alone. Also, exceptional and quick preheating of 
the dough material to saturation temperatures occurs within 
the residence time in unit 10 as compared to the thirty or 
more minutes which were required in James Cooker 46 
alone. 

The operating pressure within twin screw preconditioning 
unit 10 of the preferred form of the present invention is 
much lower than on a conventional cooking twin screw 
extruder and ranges from about 1 to 5 psig (108 to 136 kPa), 
and preferably about 1 to 2 psig (115 to 136 kPa). 

The present precooked cereal dough material exiting twin 
screw preconditioning unit 10 has a pourable, or crumbly or 
discontinuous consistency. The precooked cereal dough 
material forms a compacted dough as compared to a con-
tinuous dough exiting the James Cooker. Also, the crumbly 
precooked dough material is distinguishable from the free 
flowing pulverant material that is prepared from a conven-
tional preconditioner. 

Thereafter, the precooked (or equivalently herein, "par-
cooked" or "partially cooked") cereal dough material exiting 
twin screw preconditioning unit 10 is fed directly, such as by 
gravity falling, into the inlet ofJames Cooker 46. The 
precooked cereal dough material is then finished cooked for 
about 30 to 90 minutes, preferably on the order of about 50 
to 70 minutes, at about 220 to 2400 F. without shear to form 
a fully cooked cereal dough. 

This represents a greatly improved performance capabil-
ity of James Cooker 46 over James Cooker 46 utilized alone 
which had a total residence time preferably on the order of 
70 to 90 minutes. This improved performance is due to the 
complete material premixing with steam and the precooking 
obtained by twin screw preconditioning unit 10 according to 
the teachings of the present invention. In particular, the 
zones of the cooking section of James Cooker 46 previously 
utilized to mix and hydrate the feed material are freed to be 
used for cooking as the precooked dough material leaving 
outlet 41 of unit 10 of the present invention is thoroughly 
mixed and hydrated. Thus, use of unit 10 of the present 
invention effectively increases the cooking length of James 
Cooker 46 by the length previously required to mix and 
hydrate the material, which could be one third of the length 
of James Cooker 46. Increased cooking length of James 
Cooker 46 provides increased flexibility for both product 
enhancement and equipment operation. 

Operation of twin screw preconditioning unit 10 accord-
ing to the preferred teachings of the present invention has 
resulted in the recognition of several advantages in the 
methods for preparing cooked cereal doughs and in the 
preferred form of unit 10 of the present invention. 
Specifically, it has been found that the arrangement of ducts 
42 and 44 according to the preferred teachings of the present 
invention is particularly advantageous. First, the decreasing 
angle of ducts 42 and 44 reduces the tendency of material 
moving in barrel 30 by the rotation of screws 14 and 16 from 
backing into and plugging or otherwise blocking duds 42 
and 44. Additionally, the preferred positioning of ducts 42 is 
sufficiently downstream of inlet 38 and zone 31 so that the 
material upstream of duct 42 and within zone 32 generally 
prevents passage of moisture to zone 31 of unit 10. 
Likewise, the preferred positioning of ducts 44 in the 
upstream end of zone 34 insures that the wetted feed 
material in blank segments 14c and 16c creates a material 
plug for preventing steam introduced through ducts 44 from 
passing there beyond while presenting sufficient residence 

10 
time in zone 34 to arrive at precooked dough material of the 
desired characteristics 

Still another advantage of the present invention is that 
increases in output are obtained without increasing the 

5 footprint of the equipment in an existing facility. 
Still another advantage resides in the safety of the com-

bination of twin screw preconditioning unit 10 with James 
Cooker 46. Previously, when particulate feed material is fed 
to James Cooker 46, the steam and humidity can cause the 

10 particulate material to block or to form a bridge across the 
inlet of James Cooker 46. Such blocking or bridging 
required the operator to attempt to break the bridge using a 
stick. Once broken, the pressure within James Cooker 46 can 
cause a sputtering of the steam and hot materials. Frequently, 

15 such sputtering would cause burning or other operator 
injury. By directly feeding the output from twin screw 
preconditioning unit 10 to James Cooker 46, such bridging 
is substantially eliminated, thereby greatly reducing the 
incidence and severity of operator injury. 

20 Still another advantage is that by directly connecting the 
output of twin screw preconditioning unit 10 to the inlet of 
James Cooker 46, atmospheric contamination of the cooked 
material is eliminated. 

Still another advantage is that by directly connecting the 
output of twin screw preconditioning unit 10 to the inlet of 
James Cooker 46, spillage loss in charging James Cooker 46 
is essentially eliminated. 

Still another advantage is that since a significant amount 
30 of the processing occurs in twin screw preconditioning unit 

10, James Cooker 46 can be brought up to desired steady 
state conditions faster than James Cooker 46 alone, leading 
to further improvements in productivity and output. 
Similarly, for the same reasons, changeovers and shutdowns 
can be performed quickly. 

Thus since the invention disclosed herein may be embod-
ied in other specific forms without departing from the spirit 
or general characteristics thereof, some of which forms have 
been indicated, the embodiments described herein are to be 

40 considered in all respects illustrative and not restrictive. The 
scope of the invention is to be indicated by the appended 
claims, rather.than by the foregoing description, and all 
changes which come within the meaning of the claims are 
equivalency of the claims and are intended to be embraced 

s 

therein. 
What is claimed in 
1. A method for preparing a cooked cereal dough, com-

prising the steps of: 
feeding a dry raw cereal material having a starch fraction 

50 to a twin screw preconditioning extruder, 
introducing water into the preconditioning extruder to 

admix water to the dry raw cereal material to form a 
well mixed wetted cereal material having a moisture 
content of about 25 to 4001o; thereafter 

55 adding sufficient amounts of steam to the wetted cereal 
material within the preconditioning extruder to form a 
heated wetted cereal material having a temperature of 
about 180 to 2200 F. (82 to 104° C); 

60 
working the heated cereal material for 10 to about 30 

seconds while maintaining the cereal material below its 
gelatinization point to form a heated precooked non-
continuous cereal compacted dough, said dough hav-
ing: 

65 a temperature of about 180 to 220° F. (82 to 104° C.), 
a moisture content of about 27 to 40016, 
a density of about 70 to 80 lb./ft’. (1.12 to 1.28 g/ee) 



: 

5.5 

� - .. .s s 4 � 4 

� _: � ’/&-. ,dp. � _4 j . ss � � - 

,v r I � ;44 ’- -- ..-’ 4 
� 

-T 

� - . - � 

I - ( -45" t. 4 .j  4 

44’_� 
5--I4 ’’?-1 t-; 

-. -� S 4 " � ’’ ’S:_, t 1--1-. ,S 

jj�, -. ’)-..ri ,’: 
_S’1� 5 

£ ’,-1 j, 
,_ :_.- - - � �,- ,14 -. :-’- L 

- � 

,-S 44,- 
T 4 .’ ,-. i1-. -, - : ---:- ii:’’ �;ç _,;i- ,... --4 44 - - 4 4, �4, - , -r 44 ’ L’I t ’ i..sY , � -�;,’. - - �i ’- ’ _� 4, � ’’ -’ 6i�: �’ �se ,-’1- s, i_ I ’-4 .r’ - ’IT � - �, ’ ’4’ � it 4’ tI ’N ’ �4’1T1 t ... 1 - -:.4-’_S-i. ,4 1 .1 4: --4 -. 54 - -1v8ri.. . S � 1 - �. -.: - - . , - - , -� .’) 1, - =� t:’ 4 ( 4_ S 4 4 4 1 �’.SSS’ i, lxf ’ ,;)_-�� 4, 5’- _ 

4SS11 � -_SSS5l4 9 I44.-’s,-_.-3 _4� �s - Sr_i_S 44 l37- I s tr, �,’ . - s -t. ’-;-r5-, � ’- ’ / ’4 - l’.,5:-Z, L Jl - � P5 S ’A? 4 35.5 �) �,,4,I � �’1"r’- -’1’ -: I ..� ".,6k - ,�. -’� -’ -; ,-., � 545 - �-- -- ’I /4 - I’ - 1 Sr 

S,S.SS5 --- - _, ,,. . -�.,. - - -: "4’ ’ 4. - - ’44, ,. . - ’S �iI�’/’’ - /sfr-r" 41 r, i. -4 ’’ ’,S/ ’ = - �-- - -- � � ’ - � � S .1 _r’ . -’ - �, 1/5 4S’4- 4 S - � 4’. � -4. ’ . --. - ;;.--. 4 -h" �’ ’ S - � 5 - - -. �, / S ,4/ S’�4 )I 4 /. . ’’- ’-:1 I14’./.S : - � ’I- :’ ’ 1.ssI’4I ’4-1::4: r4t- 4 :’- I..I,. 41 I’’ I 4.. - .-- - ’- ’� -444 4I’-’it’-� - S � , � IA,54/ � 4’ i4 ’ I ’I 1 ’S. � ’� -’’’--5- - --.’-1 - - � - .1 � //4S .’/ 

- S �i,-/-I-S’ " - � -_ 4 /Jc 4 444 ’4 - ’11/i .- I- � ’’/1 14:-s - . 

S 
5S � ’"/� ’I’ ’ - � :1’-’ Ni: , ’, -r 4 --.._.- �’ ,-- � ii -I -1 ’s ’. 1 - - -- - 4/s j:. �/ :1- rS4’ is - ,_ 44 1’ - -. :-- I c_S 44--S S 5 -/.4s � 4 4/4 . 44 44 - 4/45 4 - /’ ’-5 - � -4’. --/’ S 

5 

’i O ti 11 - -,/’,5, s4/1s Si/.’S/4’ 4 ’55 �- � 

1/ /5 ’ Ir’ -. -- - /1/ � // _________ 

I S - � - - � - _SS � 

5_S 5-555 -55-5 444 



a 

United States Patent 
Mochizuki et al. 

1111MININNIM1101111 
US005942273A 

[19] [11] Patent Number. 599429273 
[45] Date of Patent: Aug. 24, 1999 

[54] METHOD OF PREPARING PELLETS FOR 
SNACK CONFECTIONERY AND AN 
EXPANDED SNACK CONFECtIONERY 

[75] Inventors: Keizo Mochlzuki; Kyoko Ihuchidate, 
both of Saitama; Elichi Kurokawa, 
Shizuoka, all of Japan 

[73] Aucgnees: MeUI Seiko Kaisba, Ltd.; Toshiba 
Machine Co., Ltd., both of Tokyo, 
Japan 

[21] AppI. No.: 08/709,572 

[22] Filed: Sep. 6, 1996 

[30] ForeIgn Application Priority Data 

Sep. 7, 1995 [JP] Japan �...-..--.7-229924 

[51] Int. a6 ...-...... 13/00 
[52] U.S. CL ........... 426/549; 426/94; 4261559; 

426/560; 426/618; 426/621; 426/808 
[58] Field of Search .....................................426/549, 560, 

426/559, 618, 621, 808, 94 

[56] References Cited 

U.S. PATENT DOCUMENTS 

2954295 9/1960 Cheat et al. ...___. 426/559 
3,753,735 8/1973 Gerkens ..... 426/559 
3,800,050 3/1974 Popel ................................... 426/559 
4,844,937 7/1989 WIlkinson et at. ....................426/559 
4,965,981 1011990 Lazarus ................................... 426/559 
5,108,772 4/1992 Wilbur .... 426/559 

Primary Examiner�Lien Tran 
Attorney, Agent, orFirvn�Nilnddo, Marmeistein, Murray & 
Orain LLP 

[57] ABSTRACT 

There are provided a method of preparing pellets for a snack 
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using the pellets A dough for the pellets contains corn flour 
and potato starch. The pellets are thermally treated by using 
a home-type hair dryer to make those into the expanded 
snack confectionery. 
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5,942,273 

METHOD OF PREPARING PELLETS FOR 
SNACK CONFECTIONERY AND AN 

EXPANDED SNACK CONFECTIONERY 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a method of preparing 

pellets for snack confectionery and an expanded snack 
confectionery by using the pellets. The pellets can be 
expanded to make those into a final product of the snack 
confectionery, in a home by small amount and without 
through any frying operation. 

2. Related Art 
As a method of preparing an expanded snack confection-

ery with easy operation in a home, there is the method of 
obtaining popcorn snack, which comprises a step of heating 
popcorns by using a frying pan or microwave oven to cause 
explosive expansion of the popcorns. 

There is also such a method that small rice-cake cubes are 
deep fried in an edible oil to cause expansion thereof. 

However, there is no method of preparing an expanded 
snack confectionery in a home by using pellets of a dough 
for snack confectionery and without through any frying 
operation. 

SUMMARY OF THE INVENTION 

Therefore, one of the objects of the invention is to provide 
a method of preparing pellets for snack confectionery, which 
can be expanded in a home with easy operation and without 
through any frying operation. 

Another object of the invention is to provide a method of 
preparing an expanded snack confectionery by using such 
pellets to allow the preparation of such expanded snack 
confectionery by small amount in a home. 

For attaining the objects, the inventors have energetically 
studied and investigated to find that pellets for snack con-
fectionery can be expanded by using a home-type hair dryer, 
N a composition of dough for the pellets is so adjusted that 
a time required for the expansion shall be made somewhat 
longer. 

According to the invention, the first object can be attained 
by a method of preparing pellets for snack confectionery, 
which comprises steps of cooking raw materials of corn 
flour of 70-80 parts by weight, potato starch of 30-20 parts 
by weight, table salt, oil or fat and sucrose; forming a 
resulting cooked dough into a sheet; cutting the sheet into 
small pieces and drying the pieces. 

The second object can be attained by heating the pellets 
obtained by the method described in the preceding para-
graph to cause expansion thereoL 

It is preferable to use the table salt, oil or fat and sucrose 
in amounts of 03, 2-3 and 6-10 parts by weight, 
respectively, when total amount of the corn flour and potato 
starch is made as 100 parts by weight. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Therefore, various dough different in composing ratio-of 
corn flour and potato starch were prepared. Each of the 
doughs was cooked by a double-screwed extruder type 
cooker. The cooked dough was passed between a pair of rolls 

s to obtain a sheet which was cut into small pieces, dried by 
hot air1 and treated by an expanding machine (marketed by 
Arakawa TekkOu CO, Ltd. of Japan) for 40 seconds at 220° 
C. Each of resulting expanded snack confectioneries was 
subjected to a sensory test. 

10 Results are shown in following Table 

TABLE 1 

Corn flour Potato starch Ratio of Possibility of 
5 (parts by weight) (parts by weight) expansion production Thste 

65 35 93 Difficulty Good 
(too sticky) 

70 30 83 Possible Good 
80 20 7.0 Possible Good 
85 15 43 Possible No 

20 good 

In Table 1, the ratio of expansion has been shown by a 
product value of length, thickness and width of the expanded 

25 good to a product value of those of the pellet. 
From the results shown in Table 1, it can be said that in 

case of the dough containing corn flour of 65 parts by weight 
and potato starch of 35 parts by weight, it is too sticky to 
cause adhesion to rolls and cutter and thus workability is bad 

30 to make the production of pellets difficult, that in case of the 
dough containing corn flour of 85 parts by weight and potato 
starch of 15 parts by weight, the pellets can be obtained 
without any trouble in operation, but the ratio of expansion 
decreases to 4.3, which means the expanded product is too 

35 hard and decreases in taste, that if the ratio of expansion is 
less than 7.0, tooth-feeling of "saku-saku" (one of imitation 
sounds) inherent to expanded snack confectioneries cannot 
be obtained, and that therefore, it is preferable to set the 
amount ratio of corn flour and potato starch to 70-80:30-20 

40 in parts by weight. 

TEST EXAMPLE 2 

Although the expansion characteristic of the pellets 
45 depends on an amount of the potato starch to be composed, 

heat supplying capacity of a home-type hair dryer is not 
large, so that there is such a fear that if heat is supplied from 
the hair dryer to surface of pellets, the surface of pellets may 
solidify prior to thermal expansion thereof, whereby corn-

o pletely expanded products can not be obtained. 
To clear this problem, it is preferable to compose sucrose 

in the dough. Therefore, the relation between an amount of 
sucrose and ratio of expansion was checked. In this case, all 
of doughs were prepared by 70 parts by weight of corn flour, 

55 30 parts by weight of potato starch and sucrose, and a 
home-type hair dryer (bOy, 1000 watts) manufactured by 
Toshiba Electric Co., Ltd. of Japan was selected. 

Results are shown in following Table 2. 

60 
TABLE  The invention will now be further explained in more  

detail with reference to Test Examples and Manufacturing Amount of sucrose 
Examples. (pairs by weight) Ratio of expansion 

TEST EXAMPLE 1 5 43 
- 65 6 6.9 

An expansion ratio of pellets for snack confectionery 7 7.0 
depends on a mixing ratio of corn flour and potato starch. 
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5,942,273 

TABLE 2-continued 

Amount of sucrose 
(parts by weight) Ratio of expansion 

7.0 
7.1 
7.2 
7.2 

As apparently seen from Table 2, the ratio of expansion 
cannot be improved, when the sucrose is composed in an 
amount less than 6 parts by weight to 100 parts by weight in 
total amount of the corn flour and potato starch. Even if the 
sucrose is composed in an amount more than 10 parts by 
weight, there is no problem in expansion of the pellets, but 
sweetness of the products increases, so that such products 
are not suitable as so-called a "savory-type snack confec-
tionery". 

The resulting products showed nice tooth-feeling or taste 
of "saku-saku" (imitation sound). 

Manufacturing Example 2 

Raw materials of corn flour (80 parts by weight), potato 
starch (20 parts by weight), table salt (0.5 parts by weight), 
vegetable oil (3 parts by weight) and sucrose (10 parts by 
weight) were homogeneously mixed and then preparing 

10 water (50 parts by weight) was added thereto to sufficiently 
mix the same for preparing a dough. The dough was charged 
into a double-screwed type cooking extruder (manufactured 
by Kurimoto Tekkou Co., Ltd. of Japan). 

Resulting cooked dough was treated as in Manufacturing 
15 Example 1 to obtain dried snack pellets. 

The pellets were expanded by the hair dryer employed in 
Manufacturing Example 1 to obtain an expanded snack 
confectionery (ratio of expansioai 7.2). 

The resulting products showed nice tooth-feeling or taste Therefore, it is preferable to compose the sucrose in an 20 of " u-saku" (imitation sound). amount of 6-10 parts by weight to 100 parts by weight in What is calmed is: total amount of the corn flour and potato starch. A ....11... C----

Manufacturing Example 1 

Raw materials of corn flour (70 parts by weight), potato 
starch (30 parts by weight), table salt (03 parts by weight), 
vegetable oil (2 parts by weight) and sucrose (8 parts by 
weight) were homogeneously mixed and then preparing 
water (50 parts by weight) was added thereto to sufficiently 
mix the same for preparing a dough. J3w_d_qRgbALas charged 
utQdolecyeLIypcookiug extruder (manufactured 

by Kurimoto Tekkou 
Resulting cooked dough was formed into a sheet by 

charging the same between a pair of rolls with a mesh pattern 
on each outer surface thereof. The sheet-shaped dough was 
placed on another sheet-shaped dough. The double-layered 
sheet was cut into pieces by a rotary cutter and circular 
cutter. The pieces were dried by hot air at 80° C. to obtain 
dried snack pellets with moisture content of 11% by weight. 

10 Dried pellets were put in a stainless-steel pan to supply 
hot air thereto for 30 seconds by a home-type hair dryer 
[manufactured by Ishizaki Electric Co., Ltd. of Japan, "Pra-
jet PJ214A" (Trademark), 100V, 1020 watts] to obtain an 
expanded snack confectionery (ratio of expansion: 7). 

A. L JUILIUU UI. p191C.LJJJ5 uUuIa LUL L14I.5t ’.UULOLLIULLOL)’, 

which comprises steps of cooking raw materials of corn 
flour of 70-80 parts by weight, potato starch of 30-20 parts, 
table salt, oil or fat and sucrose to prepare a cooked dough, 
forming aid cutting the cooked dough into pieces, and 
drying the pieces. 

2 A method as claimed in claim 1, wherein an amount of 
30 said sucrose is 6-10 parts by weight based on 100 parts by 

weight in total amount of said corn flour and potato starch. 
3. A method of preparing an expanded snack 

confectionery, which comprises steps of cooking raw mate-
rials of corn flour of 70-80 parts by weight, potato starch of 

35 30-20 parts, table salt, oil or fat and sucrose to prepare a 
cooked dough, forming and cutting the cooked dough into 
pieces, drying the pieces, and then heating the pieces to 
cause expansion thereof. 

4. A method as claimed in claim 3, wherein an amount of 
40 said sucrose is 6-10 parts by weight based on 100 parts by 

weight in total amount of said corn flour and potato starch. 
5. A method as claimed in claim 3, wherein said heating 

step is carried out by using a hair dryer. 
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