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f ANEXOS A

E Comprobante de pago de la tasa de presentacién de 'a solicitud.

E Documento que acredita la existencia y representacion legal cuando el solicltante sea persona juridica.
[X] Documento de Representacion Legal. '

E Documento de ceslén del Inventor al solicitante 0 a su causante.

(] Declaraciones

D Copia de la solicitud Intemaclonal. {(Resumen, descripcién, relvindicaciones, dibujos)

[X] Traduccién de la solicitud Intsmeclonal el castsilenc. (Resumen, descripcién, relvindicaciones, dibujos)

E Copla del examen preliminar Iintemacional efectuado por la Autoridad Internacional de Examen _
Preliminar (IPEA).

E Traducclén del examen preliminar Internacional efectuado por la IPEA.
D De ser el caso, copla del contrato de acceso.

D De ser al caso, documento que acrediie Ia licencia o autorizacién de uso de conocimientos tradicionales
de las comunidades indigenas.

D Arte Final 12X12. ‘

D De ser el caso, Informacién sobre otras sollcitudes de patente o titulos obtenidos en el extranjero por ei’ |
mismo titular o su causante, relacionados parcial o totaimente con la invencion de eata solicitud.

D De ser el caso, modificaciones efectuadas a la solicitud intemacional.

Otros: Reporis de Basqueda Intemnacional con su treduccion, anexna del reporte de bisquada intemacional,
& capliuio relvindicatorio origineiments presentado en Fase intemacional con su traduccidn y anexn explicativo de
modificaciones a las reivindicaciones.
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° ANEXO

El documento que acredita la calidad de
REPRESENTANTES LEGALES en Bogota de los doctores
ALICIA LLOREDA y/o GUSTAVO TAMAYO Vvy/
IGNACIO SANTAMARIA y/o ENRIQUE ALVAREZ para
TODOS LOS ASUNTOS RELACIONADOS CON LA
PROPIEDAD INDUSTRIAL de |a socledad peticionaria, que
faculta a cada uno de dichos abogados para actuar
individualmente, se esta presentando con esta solicitud.
En consecuencia, ruego a usted reconocer la personeria
de cada uno de dichos Representantes Legales para
actuar dentro del presente expediente, a fin de que
cualqulera de ellos pueda intervenir en cualquler tiempo

respecto de la solicitud en &l contenida.

@\QM« QQU(_ —

CIA LLOREDA RICAURTE
T.P. No. 53.215
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TRADUCCION OFICIAL No.283/04 DE UN DOCUMENTO ESCRITO EN
FRANCES, EL CUAL PARA SU IDENTIFICACION SE SELLA CON EL SELLO
DEL TRADUCTOR. ESTA ES UNA TRADUCCION OFICIAL EFECTUADA EL DIA
01 DE SEPTIEMBRE. DE 2004 POR JEAN-JACQUES TURPIN, C.E.: 193849 DE
BOGOTA, TRADUCTOR E INTERPRETE OFICIAL SEGUN RESOLUCION No.
2680/91 DEL 19 DE DICIEMBRE DE 1991, EXPEDIDA POR EL MINISTERIO DE
JUSTICIA DE COLOMBIA.

Autenticaciones que se hallan a continuacién de un documento de poder conferido
en inglés y espafiol por NESTEC S.A., una sociedad organizada y existe de
conformidad con las leyes de Suiza, domiciliada en Avenue Nestlé 55, CH-1800
Vevey, Suiza, y otorgado a los Doctore_s ALICIA LLOREDA ylo GUSTAVO
TAMAYO y/io IGNACIO SANTAMARIA y/o ENRIQUE ALVAREZ, todos
domiciliados en Bogota, Colombla Calle 72 No. 5 — 83 (Piso 6°).

Dado el 5 de agosto de 2004 Firma ilegible de la Sefiora Paula Nelson, Vice-
Presidente de Nestec S. A."-

\* _-
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CERTIFICADO NO]‘ARIA_I,_.-(SGE:IEDAD)

Legalizacion por parte del suscrito Notario de la fima de la Seflora Paula

NELSON quien desampena el cargo de VIce-Pruldonh dg Ia compaiiia

g uwus urum.s E

documento. Los hechos anteriores le constan po : omm'néd .

documentos respectivos el 24 de marzo de 1997, y de todo ¢
Firma de Jean-Daniel RUMPF.

Sello: Jean-Daniel RUMPF — Notario. Estampilla de 4 Frs.

AN « JAOUES R TIRAN

Taadugier & Imigeeie Oficlal
1 MANGES - ESPARCL

Ras Minjusicis No. 2480091

e 283 /0



Legalizacién No. 7.135. El Notario Jean-Daniel RUMPF, en Vevey, Distrito de
Vevey, Cantén de Vaud, Suiza, certifica la firma puesta en la pé&gina anterior por la
Sefiora Paula Neison, Directora adjunta de Nestec S.A, en Vevey, la cual
compromete en forma vélida con su firma individual.

Dado en Vevey, el once de agosto de dos mil cuatro. Firma ilegiplg del Notario.

Sello: Jean-Daniel RUMPF — Notario. Estampilla de 4 Frs. - . i
APOSTILLA "
(Convencién de La Haya del 5 de octubre de 1961 ).
1.- Pafs: Suiza W

El presente documento pablico
2. ~ ha sido firmado por el Sefior Jean-Daniel RUMPF
3.- obrando en calidad de Notario en Vevey
4. - con sello de Jean-Daniel RUMPF, Notario
CERTIFICADO
5.- EnlLausana " 6.- El 12 de agosto de 2004
7.- Porla Cancilleria de Estado del Cantén de Vaud

8. - Bajo el numero 6705

de 25 Fr.
10. - Por el Canciller de Estado, firma de P. Equey.

Es traduccién fiel y completa de la cual se deja copia en los arc
oficina para confrontacion y a la cual me remito.

Traducci6n oficial No. 283/04. snawcciln Olicisl No. "2 5 3 / 04

Traductor: J Turpl ks » hobgae Ol

[ ]
or. Jean-Jacques Turpin. - )
Bogota, D.C., 1 de septiembre de 2004. jupicia No, 2680/







+ .108 "abejo fimedos, NESTEC S.A., una socledad

organizada y existente de conformidad con las leyes
de Sulza

con domicllio en Avenue Nestlé 55, CH-1800
Vevay, Suiza

nombramos por el presente a ALICIA LLOREDA y/o
GUSTAVO TAMAYO v/o IGNACIO SANTAMARIA
ylo ENRIQUE ALVAREZ, domiclllades sn Bogota,
Colombia, con oficinas en dicha cludad, Calie 72 No.
5-83, piso 6o.. nuestros representantes legales y
verdaderos en Bogotd, con facultades para recibir
notificaclones y nombrar epoderados Judiclales o
extrajudiclales, con el fin de dar cumplimiento al
paragrafo 10. del articulo 543 del decreto 410 de
1971.

Los doctores ALICIA LLOREDA y/o GUSTAVO
TAMAYQ yl/o IGNACIO SANTAMARIA y/o ENRIQUE
ALVAREZ, o los apoderados que cualqulera de elios
designe, guedan especlaimente facultados para
represeniamops ante las autoridades colomblanas,

ministrativas, judiclales o de policia, en todos los

mites relativos a la propiedad Industrial, a cuyo
ofecto les facultamos para dar ante dichas
autoridades todos los pasos necesarios al objeto
Indicado; elevar sollcitudes, declaraclones, reclamos,
recursos y presentar desistimientos; formular
descripciones, enmiendas, limiter el alcance de las
solicitudes, presentar oposiciones y apelaciones;
instaurar  cancelaciones, renunclar total o
parclaiments e los registros, abonar todos los
impuestos y cuotas y efectuar todo otro pago
determinado por ia ley; rechir todos los documentos
y valores, dando el daescargo respectivo; llenar
cualesqulera otros requisitos y tomar, en fin, todas
las medidas que creyeren conducentss al resguardo
de nuesiros Intereses; y en caso de producirse
oposiclén, pasando los antecedentes a los tribunales,
quedan faculiados para tomar Intervencién como
demandantes o demandados ante los jusces que
sean competsentes, pudlendo transar, someter a
rbitros, desistir, percibir y apelar, con todas las
demas faculiades que resulten necesarlas, y por el
presente declaramos desde ahora vélido y bueno
cuanto dichos representantes y/o los apoderados que
cualqulera de ellos nombre hicieren en nuestro
beneficio.

Asimismo, facultamos a los doctores ALICIA
LLOREDA y/o GUSTAVO TAMAYO ylo IGNACIO
SANTAMARIA y/lo ENRIQUE ALVAREZ, para
solicitar en la Oficina de Propledad Industrial la
pratocolizacién de este documento y de cualquier
poder que cualquiera de effos otorgus a nombre
nuestro.

Dado y firmado

bl il msm w3 el A

The undersigned, NESTEC S.A.,, a corporation
organized and existing under the laws of Switzsriand.

domiclied at Avenue Nestlé 55, CH-1800
Vevey, Switzerland

hereby appoint, ALICIA LLOREDA and/or
GUSTAVO TAMAYO and/or IGNACIO SANTAMARIA
and/or ENRIQUE ALVAREZ, of Bogota, Colombia,
with offices In sald town, Calle 72 No. 5-83, Sbdth
Floor, our true and legal representatives In Bogotd,
with power to recelve notifications and to appoint
judiclal or extrajudicial agents, so as to comply with
paragraph 1o. of article 543 of decree 410 of 1871.

Doctors ALICIA LLOREDA and/or GUSTAVO
TAMAYO and/or, IGNACIO SANTAMARIA and/or
ENRIQUE ALVAREZ, or the agents by any one of
them appointed, are especially empowered to
rapresent us before the administrative, judicial or
police authorites of Colombla, In all proceedings
pertaining to Industrial property, for which purpose we
authorize them to take before the sald authorities all
the necessary steps for the sald end; to file petitions,
declarations, claims, recourses and withdrawals, to
draw up specifications; to fle amendments, to limit
the scope of applications, file oppositions; flle
cancellations total or partially walve reglstrations, to
pay all Installments and effect all other payments
prascribed by law; to recelve proper recelpts, to
comply with all other requirements and, In short, to
take all those measures which they may deem fit for
the protection of our Interests; and In case of
opposition, where the proceedings be passed over to -
the courts, we authorize sald agents to act on our
behalf, as complainants as well as defendants, before
the compatent judges, with full powers to make

andior  GUSTAVO | FAAYG. .Sk EIGNACIOS:
E ALVAREZ, to apply
for protocollzation of this docuent and of any power

of attomney by any onefof them conferred In our name,

Given and signed this 5th August 2004

Paul: NELSON — Vice Praesident 2

NOTARY SHOULD EXECUTE OTHER SIDE

w bl i me ik = e
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‘:égalisation No 7'135.-

e notaire JEAN-DANIEL RUMPF, A Vevey, District de
Vaud, Suisse, certifie authentique la signatiure appdf
part par Mme ‘' Paula NELSON, directrice-adjointe de 1%

CERTIFICADO NOTARIAL (SOCIEDAD)

Sulza
Vevey {88

Hoy {1 de Ac‘os"o de 2004 , comparecid
PrPoLAa N ELSOA
de qulen me consia que firmé el anterlor documento,
y quien debidamente juramentado declaré y dijo que
dles \Vicepresdente
de NESTEC SA., la
compafiia nombrada en el documento que antecede,
una socladad debidamente organizada y existente
conforme a las layes de Sulza, domiciliada en Ila
cludad de Vevey, Sulza legaimente constitulda
para un perfodo de dumacin que alin no ha
terminado, que elerce su objeto soclal; conforme a
las leyes de Sulza, que el deciarante estd autorizado
por dicha Compalila para conferir eate poder; que el
sello estampado por él al ple de tal poder, en nombre
y en representacion de la expresada Compafila, es el
lo oficial de ella; y que el objeto para el cual se
confiere este Instrumento estd comprendido dentro
del de la sociedad.
El suscrito Notario ha visto los Estatutos de
incorporacién fimados en Vevey, Sulza, con fecha
24 Hal 0, M19Y, y cerdifica que de
conformidad con la legisiacidn de dicho Pals, la
anterior decleraclén Juramentada es prueba
suficiente de que los hechos sobre que ella versa son
clertos o verdaderos, de lo cual da fe.

Notary Public (Notario P(blico).

NESTEC S.A., 4 Vevey, qu'elle engage valablement par\g:

individuelle.

VEVEY, LE ONZE AOOT DEUX MILLE QUATRE.

. 8 qulen conozco y

NOTARIAL CERTIFICATE (CORPORATION)

Switzeriand
Vavey {ss

On this 11thjay of August
personally came

» 2004,

. Paula NELSON
to me known, and kncwn to me to be the parson who
signed the foregoing instrument, who being by me
duly swom did depose and say that he/she Is the

Vice President of NESTEC S.A., the
company named within, a Corporation organtzed and
existing under the laws of the Switzerland, domiclled
at the City of Vevey, Switzerland legally constituted
for a period of tenure not yet axpired, which exercises
its corporate purposes according to the lawa of
Switzeriand, that the deponent Is authorized by sald
Company to confer this power of attomey; that the
seal affixed hereunto by the deponent In the name
and on behalf of saild Corporation Is the corporate
geal thereof, and that the purpose for which this
Instrument Is granted is included within the corporate
purposes of the Company.
The undarsigned Notary Public has seen the articles
of Incorporation of sald Corporation executed at

Vevey, Switzerland, under date of March 24 1997

and hereby ceriifies that under the laws of sald
County the foregoing acknowledgment Is sufficient
proof that the facts therein contained are true, which
he attasts.
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APQOSTILLE
{Convention de La Haye du 5 octobre 1581)

1. Pays: SUISSE
Le présent acta public

2. a &4 signé par Jean-Danlel Rumpf

3. agissant en qualitd de notaire 4 Vevey

4, est ravétu du sceawtimbre de J.-D. Rumpf notalre

Aftestéd
5. & Lausanne a. la 12 8ot 2004

7. par la Chancellerie d'Etat du Canton de Vaud

8. sous No 6705
9. Sceau/timbre: 10. Signature _
pr le Chanceller dEtat:
P.Equey
vI\{ 7

PA..:.o z:nnez 'Jkum.#s i

MOTA Al
m i‘i\q h
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TRATADO DE COOPERACION DE PATENTES

PCT
REPORTE DE BUSQUEDA INTERNACIONAL

(PCT Articulo 18 y Reglas 43 y 44)

Reglstro de referencia del soficiantz o ngenie. | PARA FUTURAS ver Notificacién o Transmisidn del Reporte do Bisqueds Intemacional
|NO 7267WO/PCT ACCIONES (Fm_l'CTIISNZIO) and u:m. dondo lpllque.:l fem3a _cmmm
Solicitud inlemacional No. Fecha de registro internacional (dia/mer/zis) Fecha de Prioridad (Primers) (dic/mes/alio)
| PCT/EP 03/12033 30/10/2003 30/10/2002

Solicitante
NESTEC S.A.

Este Reposte de Biisqueda Internacional ha sido prepamdo por esta Autaridad do Bisqueda internacionsl y es transmitido al salicitante
Segin ¢l Artlculo 13. Una copia serd transmitids a Is Oficina Internacional.

Este de Biisqueda Intemacional constade untotal de 35 hojes.
También esth scompaiiado de una copia de cada documento ticnico anterior citado en este reporte.

1. Bases del reporte

& Respecto al lenguaje, Ia bitsqueds internacional se lievé s cabo segin I solicitud internacional en el lenguaje en €] cual se presentsd,
a menos que se indique de otro modo en exte {tem.

In biisqueds internacional se liovd a cabo segin la traduccién de l1a solicitud internacional proporcicnada a esta
Autoridad (Regla 23.1(b)).

b. Respecio a una secuencia de deido nucleétido y/o amine revelsds en I solicited internacional, ks bisqueds internacional
s¢ llevd a cabo segin is lisn de 1a sccuencia:

contenido en In solicitud internacional en forma escrita.

preseniada junto con ls solicitud internacional en forma legible por computadaor.

proporcionada pubsiguictemente & esta Autoridad en forma escrite

proparcionads pubsiguientemente 2 esta Autoridad en forma legible por computador.

se ha proporcionado Is affacidn de que el lisiado de secuencias escrito proporcionado subsiguientemente no va mis alld de
revelacidn en la solicitud internacional segin sc presents.

sc ha proporcionsdo 1s afirmacion de que la informacién reglatrads en forma legible por computador es idéntics al listado de In
sccucncia escrita,

Clertas relvindicacianes no padieren lscafizarse (Ver Recuadro I).
Falts unidad de Invenciin (ver Recuadro I1),

OO0 O O0O00004d

4. Respecto al tiulo,
EJ texto s aprobado segin o presents el soficitant.
Esta Autoridad ha establecido que ¢l texto se lea asi:

O

5. . to al resumen,
Bl textn es aprobado segiin lo presenta el solicitante.

Esta Autoridad ha establecido el texto de acuerdo con Ia Norma 38.2(h), segin sparece en ¢l Recuadro 1. El solicitmte puede, un
mes después de Tn fecha de haber enviado por correo este reparte de biksqueda internacional, presentar cornentarios a esta Autoridad.

6. La figura de los dibujos quo se publicard con ¢l resumen es Ia Figura No. -

[C]  comolo sugirs el solicitante. [T Wingma ds s figuraa.
porgue el solicitants no sugirld una figura.
porque esta figum caracteriva mejor a la mvencidn-

Forma PCI/ISA/210 (Primera hoja) (Julio 1998)
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Solicitud Internucional No.
REPORTE DE BUSQUEDA INTERNACIONAL PCT/EP 03/12083

A CLASIFICACION DE MATERIA
IPC7 A21D8/04 A21D13/08

Segiin 1a Clasificacidn de Patentes Internacional {CPI) o segiin la clasificacidn nacional y la CPI

B. CAMPOS BUSCADOS

Documentacidn minima buscada (sistemna de clagificacitn seguido do simbalos de clasificacién)
IPC7 A21D A23L

 Documentucion buscada fuars de documentacidn minims hasta donde dichos documentos ¢ incluyan en 1os campos buscados

Base da datos electrénica consultads dursmte la bisqueda internacional (nombre de la base de datos y, donde sea prictico, buscar términos usados)
Dato WPL, EPO-Interno, PAJ, FSTA

C. DOCUMENTOS CONSIDERADOS RELEVANTES

Cawgoria® | Citacion de documento, con indicacién, donde sea spropiado, de 108 textos relevantes Relevantz 2 Ia reivindicacian No.
X US 3 026 205 A (STONE IRWIN M) 1,2,4
20 de Marzo de 1962 (1962-03-20) 6-10,
columna 2, linea 17-37 13-15
ejemplo VIII
reivindicaciones 1,4,7,8
X US 2 615 810 A (IRWIN STONE) 1,2,
28 de Octubre de 1952 (1952-10-28) 6-10,
citado en la solicitud 13-15

columna 1, linea 28-31, 39-50
columna 3, linea 9-13
ejemplo I, IT

columna 4, linea 52-56
reivindicacion 1

-
E!dmﬂuCnmumnnildwumu g En el anexo se enumeran miembros de In familia de patentes,
tegorias expeciaics de documentos cliados
quuedeﬁmeluhdop:ﬂd:hhnda-lnou T documentn posterior publicado despuds de Ia fechs de presentacion
conziders de relevancia particulbsr interaacional o fecha de prioridad y que no estd en conflicto con s

solicitud pero citado pars entender el principio o teoria que sustenia
'E' documenin satzrior pero publicado en o después de Is fecha de Ia invencibn
presentacién mtemacional

X' docurmnenio de relevancia particular; Ia invencidn relvindicada no
'L’ dorumento que pucde arrejar dudas sobre reivindicaciones de puede considerarse nueva o no puede considerarse que congrende
priarided o que s cita pars establecer Ta fichs de publiacin de ot un pao inventivo cusndo el documento se toma solo

citesién u otra razin especis! (segin s eepecificn)
Y" documento da relevancia particulsr; la invencidn relvindicada no
¥ documento que se reficre a una revelacidn oml, uso, exhibicion u pucde comriderarso emlpluldempnlnvmdwwel
otros medics docurento se con uno o mils documenios, slendo dichs
carmdbinacién obvis pars una persons experta en I téenica
L 4 muﬂﬁdnmdehhhd:mﬁh
oridad reivindi

uds de la fecha de pri ‘&’ documento migmbro de ls migma familis de patentes

Fecha de In tenninacion resl de is bisqueds internacional Fecha de envio por cormeo del reposte de bilaqueds internacional
1 de Marzo de 2004 11/03/2004
Nombre y direccién de correo de ISA Funcionsrio sutorizado

European Patent Office, P.B. 5818 Putentlaan 2

NL-2280 HV Rijswijk Piret-Viprey, E
Tel. No. (+31-70) 340-2040, Tx. 31 651 eponl,
Fax No. (+31-70) 340-3016

Forma PCT/ISA/210 (segunda hojs) (Julio 1992) plgine 1 de 3




Solicitud Internacional No.
REPORTE DE BUSQUEDA INTERNACIONAL PCT/EP 03/12053
C. (Contimmcidn ) DOCUMENTOS CONSIDERADOS RELEVANTES
Categorfa ® | Citacidn de documento, con indicacién, donde sea apropiado, de los textos relevantes | Relevante n Ia reivindicacidn No.
X WO 99 53769 A (NOVONORDISK AS) 1,24
28 de Octubre de 1999 (1999-10-28) 6-10,
12-15
pégina 2, linea 5-28
pigina 4, linea 28-32
pégina 5, linea 4-10, 18, 19, 34
ejemplo 1
reivindicaciones 1-4, 11, 16
X |DD 128 2001 A (DRECHSEL WOLFGANG; 1-3, 5-7,
SCHLOBACH CARL RUDOLF; RUTTLOFF HEINZ; 9-18
TAEUFEL ALFRE)
2 de Noviembre de 1977 (1977-11-02)
ejemplo 2
reivindicacién 4
X TAUFEL, RUTTLOFF.EMMER: “Enzymeinsatz zur 1-3,5-7,
Rationalisterung der Wfeelproduktion I. Zum Einsaztz von 9-18
Proteasen und Amylasen™
BACKER UND KONDITOR,
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I. Mitteilung : Zum Einsatz von Proteasen und Amylnsen
Dr. A Taulel, Prof. Dr. L Ruitiol! und !. :m.memmmmwmﬂr

4
D

XP-002237629

Molckulnrbiologle und Madizln, Zentralinsting fAr Erafhreng, Potsdam-Rehbrilcke -Pb OGO - H?I-) @ -

Dipl.Ing.-Ok. £, Dymav, Koxsum Wolfelspesialbetrich Brandenburg

Die Anwendung von mikrobiclien Ensympriporaten bel der Wal-
fethorsiellung crwelst gich In quantigiver und qmaliiativer Fin-
nicht aly schr effcktlv. Es worden susgewlhiic Emympriparste
sof thre Wirksambelt gegenlibor Welzrngliuten und -mehl unter
sochl, Experimente Ober den Rinfiuf dar auf die
Qualitit dcy Walfeltlallos bahon argaben, daj je nach der Mehl-
quoli4t .oin. Vurhlltdlmhdunnd Alphs-Amylass im Be-
reich von 112 bis 1:7 optimal Istf Achasd rmaterolekivonsn-
mikroghoplscher Aufnohmen gt mit dem Protesaceinmaly oing Auf
lockérmg der Birukhur des Weflelisiges verbunden. Ferner war-
den durch Protcase aws dem Glutenin Spaliprodukis aledrigever
Molmasse gebildet Es wardem nichi nur kosiyplelige Einaats-
stofiec und Ensrgly dingaspart, scndern o8 winl auch dar Produk-
lionapromefl rationalisiort end die Cagfitit dey Wallelblattes hin-
sichtlich Rische und verminderier Hygroskopixitit .bodeutend
verbessert.

Im Bereich der Lebesamiiclisdustirie sind parsly als
wertvalle Icbeasmitieltechnalogische Hiltasteffs aozusshen (1)
Sie werden herelts In grofem OUmisng bel der Traubenzucker
herstellmg sus Stiirks, sym Malschesufsehiuf In der Newuarel
wnd Bremuersl, xur Klimag vea Fruchtelfien, zur MBhreagafi
gewinnung sowls axf snderen Applikationsgebleten eingesstst.
Auch in der getroldcvernrbeitendan Industrie bestaben vislffltige
Mbglichikciten, Ensympriiparate mit hohom Notxen su verwepden
Vorrangiges Inlerssee verdieen Prolensen und Amylasan, das
sind hydrolytisch wirkende Luxyme, welche hachmalekulare Pro-
tcine ader Stlirks ln Spaliprodukie serlegen. Bakenatlich hapdelt -
es sich bei EnZymen um Froteloe, die auf Grund ikver Btmkinr,
jhrer nuf ein bestimmies Substret anmgerichisien Spexifidit und
Ihrer Wirkungiweolss befSkigt sind, dis Stoftwecherlprosssss In
der balebtari Natur mit heher Etfekiivibit und unter schomend:
aten Badingungen sblenfon zu lassen. Bs Iat ein Anliegen neuzelt-
lichor Lebonemittelprodulition, diess material nnd snergleBkono-
mischon bliologischen Prostms mebhr wnd mebr Mir der lachno-
logischen Berelch au erschliafen.

Durch Engymelossiz kaon such dis Waffalblatiproduktion gane
erbeblich rationslislert werden. Infolge des hohen Wessergabalty
dee Teiges licgen fir dia Wirksambkolt der Ensyme gilnstige Be-
disgungen vor. Forner I sich der Enxymeinmix chne sushts-
lichen Aufwand in die harkimmiiche Verfabrensfihrung elnord:
non. Seit elniger Zelt wordsn b Xoosum-Waffslrpsxislbatrieh
Konal Brandenburg Enxyme mit Erioly elngeseizt. Ober die dabel
gusmmelten Erfabrungen wird in diesem Belirag bu-ld:ht.
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L1 Subsiret

m-wmmwz.. 305 1%
nwwtu ummﬂ 13 X

11 Emympripovats
= Thermitass (u:tundl alkalische Protease stus Thermoact:
mycss vulgaria, x’:ummt.)nhu-prlpnt. Protesseaktivitit
!wuhhlun g fTR/)
4388 R/ml, .Gluhnlluil
tt 1000 E/mI)

-anrmmmnmumm
2 TEA, Alphe-Amytass-Aktivitig 24 %/c)

1A, Bestimeung der Facysktivitie

Die proteniytische Aktvitft wird anck awal Methodin armiM
uaumwmmmnuum



durch Msmung
bel 224 nm (2). .
Bel den Applikntionsversuches
"Zweeke der

Eosymdosterung hinsichilich Tempersinr und pH-
West den Anwendongsbedingungen sngepaft. Dia Bestimmung
wird nach elnem modifizifrien Anion-Vexfahren (3) mit Folin-
Clocalizsu-Repgens durchgeiihrt. {s_ulmnu: Kasein 0.3 Prozsnt,
Wetienmehl § Prozent, pH-Wert 8, Inkabationstemperatur 20 °C,
Inkvbationseeft 20 min) Die Alphp-Amylase wird mit 3,5-Dinltre-

mlizylsfure bestimmt (4).

3 Sathvalulzs von Walhislgm wmit

_w-ﬁ—mt-

-
13,5 Promasl. ¢
vadusiomay wm 2

e ey, Wals YNBSS

adure Salichen Spaltprodukis

der in '.I.‘rlchluhg

‘hingegen wird dle Methode fir

_ {iber Weisenmsh] bel dei verwendsten Protssssn such'l

weroledeten Wepssrgpinh

WassergeeRumingiarsng wm 7 Promsot,
wn 10 Proumst: d - W

ﬁ-*m-ﬂ_l-

:i::w-&luiﬁmh.uh&mhdll..

im Teigkneter mit dar gemdd Versuchsplioen lesigel
Hrdummwwmnmmw:f-r
mange ‘vermischt Feroer wirdey Je Anmin 03 kg’ N

genka mrhul#gnmuundmﬂndllmu“ll

wvon 10... n Mm der
wannm&Wﬂrll-:d’bﬂH'
16...20°C. Nach 20...80 min, sobeld die Flpifihigheit
Teiges mmimmt, wird dieser In Behilter sur Zwischon

Vam Zwischenlogergefih sm pelangt die Masse s Weits]biicly
automalien. Bis sum Auftregen suf die ‘Wallslelmm stwirmt
fch anf 24...28°C. Dia pebachenm Waffelbliitar ward
gekilhlt, gewogen und milith Transporthendes bew,
wageus d:r.wdmlﬂ_dmw

l.lljlhl.lnl_mﬂ_h . l
Die ‘#ilr' dns Backsn in den Waffalehen der Bechautomsten ge
eignete . Viskonitit des Walfslteiges Hegt swischen 08 Pu-s
0,8 Pu-s und ist vem Durchmasser der Ofipung der Aultrapi
abhingig. Sla wird aaferdsm vou der im jewsiligen Becka
maten erieichisn-Tempersbir-und. der Pafgensuighe(t der Watlo

:.rmmmukwmmmﬁ J

- .alsen basinfluft. Deshald st e» fir dis Prexis wichiig. trots

untergchiedlichen Viskeositit sin glelchmilfiges yualititags
l}rnﬂuhnutﬂh.ﬂhﬂlm_hle

and der mit-cunmehr einigen Monsten lmulendsn Produktion g
zaigt hiben, lst dies mit Proteasecingaty in wesmtiich bessers:
Mafie miglich ils chna Ensymbeheadiung, Es wurden

Die Aktvitht der getestaiss Proteasepripareie

Eeogliuten ist untevachisdlich (3). Gemilf Tabells 1 ervsicht
eitase die hichaten Umsitze, ¢s folgen sfaliache Protenss, Ve
P und Brsuerelennym. Andeversells ist &l Wirksambueit

.Das Im Welzenmeh! dominiende Proteln Gluten bildat eln .Me
voo aisstischen Pasers, das von grofen oad Klsinan 3
gmm_mumxwmw
Avinabmanp yoo Welseniehlmupensiones, die anter Derlick
gung der Bedingungen der Watfalbiattyeodukiion mit wnd
.mumchmum
re=jschen Zeotrum dey Instiudy fi Getreldevayarbel

e crng st Aufdabaas. Jseen atracsan, def e be! der Ei
a.ig Ges Eneympriparates su ainer Aufiocksrung der festen
mmmnn_um_muqm u
Vertiefungen sictitbar,- dis bel der Suspapsion choe

trotz der such hisr vortanflenen Wiskang der getreideed

Enaym a
Proteoiyse (€). fihrt aidererselts sbar bal boher Alpie-Arm
mmtummwwmum&. L
den Packpross§ sowls dis Oualitht des Endprodukis ha
uuunmcmumusmmnmﬁunmni_u
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4 von  Walmamah] o s lepharmm 4 3; Erylisleremgmt:
Siuls 15 . | en. Chalensminel AUC §—@ Eostmile shm Esgpwm, O
Rssts van 3, TK Thersilisey J¢ 16 g Mshl .

(48

indesung aESCTSUBSIEAS THANTL MoAl Al Ay AUy s s
::m- il it der enzymatisch bedingion Var-
lnqu'du Wasierbindevermigens des Teiges zusammenhingt.
mmumm:mvmmmmmmm
Amyless von 1:1.4 nahe am Optimalbereich. Das Importpripa-
" yat Veroa P lst vom Optimalbereich atwas welter entfernt
Die funktionellen Eigenschafien und die sensorische Qualitht des
mit Protessen hergesiellten Watfelblattes sind besonders hervor-
subcbem, Dis im Konsum-Waffelspesialbetrieb 'l'll-lm
durchgetihrien Betrisbeversuche mit Einsais von Thexmitoss und
Yeron P haben eine merkliche CQualititesteigerang dos Wallel-
blattes (RBache, glaichmifige Briunung und Mngers Erhaltung
der Lagertiiighelt) berbeigefdhrt, die von den durch die mikro-
blellen Essympriparats bewirkiten Verinderuogen der Cluton-
probeine oad der Stirke bawirit wird.
Die Veriellung der Proieine des Welzenmehls nach dem pratealy-
tischen Abbsu ist deshelh ven Iutevesse. Blld 4 veranschaullcht
die sinlenchromatografische Aufirennung der Proteine im Gluten
eing Walnanmehls Im Vergleich sur Kontrollprobs wird eine
devtliche Abnainme des Gehalta sn hochmolckularam Glutenin
und sine Zunahme von Xomponsnten, die in jhrer Malmasse der
. Glladipep und Alhbuminen entsprechen, nachweisbar (7). Dabel
darf nicht Oberschey werden, daf unter den gegebenen Bedin-
gungen uur weanige Blndungen des Glutenkomplezes galBet wor-
den. Fing orientierend durchgefiihrte quantitative Auswerinng
ergibt alne Varringarang des Antells der Proizine mit einer Mol-

* . musm 5-10°g um ctwa @ Prozant und einen dementsprechend

des Waficiblaties und Aktivitit der sugesststen Alphs-dnrylase
vorhauden. Die Zunshme an Alphs-Amylase fAht zur ruschen
Briwmung, aber auch sum Verbranoer dor Waffeln. Im Inneren
sind derartige Watfelblitter rob, vnswsgebacken und mit grojen
Hohirlwnen versahen, Braversiensym mit hohem

Antell verhilt sich ebense; das gleiche gilt wenn in Therattase
odsr Veron P eine Alphe-Amylase biherer Aktivitit xugesetst

2 gibt day Verhiimis von Protemse und Alpha-Amylsse
in einigen Exxympriperaion im Verglelch sum Backverbulten das
Waltel » Dansch sind Priparaie mit elnem Vephiltnis
- Alpba-Amylass swischen 1:0,1 und 1:14 ga-
Braserniernym mit elnem Verbditols von 1¢2¢ bis 1,38

Pér die Elgnusg elnes Enxympriparatey it m.'uu. derjenige
Bereich des Verhlltnisses von Protasse xia Alphe-Amylase sns-
hah-;!‘yf %n,vllehnh und n
1 &), mmm m
uau:nun. belapielsweise 2

nicht anwendbar. .

Mpan kans dis Einsateifhigielt eing Emympriparsies such da-
dﬂmmﬂhﬁmﬂr&pﬂmum
Amylase-Aktivitht bastimmt wird, huuuﬂutw_- den Eigen-

= sine

weltergehenden Abbawe Bel Berfickaichligung der micht ilbu:ﬁ
alubeltlichen am ) meten daxf dig
Alphs-Amylase-Aktivitit den Berelch von 50 bis 200 K Je kg Wel-

. zenmmeh] nicht Gberschreiten

Dar Gahalt des Thermitasepripsrats an Alphs-Anrylngs ist nled-
rig, so daf belm Elnuplz diassy

an Froteass keins negativen Verinderumgen
hinsichilich Brivnung, Porenstrukiue ynd Kiebrigkait der Waffol-

blktter verursacht. Bei der Prifung der bel der Anweodang vom -

Thermitase vorgesehanen Wamarradusierung der Watfaltsige wer-

* den dia io Biid 3 versnachiaulichian Ergebaime erslelt Dapach

Ist eine Wasserredizierung um 15 Prozent mgHch. Elne waltere

Rrauerelepzym, snd

S 8838 8 8

- projaran Antsil der Bestandieile mit nledrigerer Molmnsse,
Die ams der Aywendung der Protemse resulticrenden Ratienali-
sfloungeeffekin bestvhen in elner belsersn MaltorialShonomie,
‘ciner erhehlichsh Engrglecinsparung, ainer versbirktem Aus-
lastung der Anjagen hnd ainer Steigerung der Arbeltsproduktivi-
tht Auferdem wird die Quaiitit der WaifelblEtber {Farbe, REsche.
" Hyproshopinttly) verbicssert Bisher mufiten dio auf das Wehon-
me}] spricksatihrendon Oualititsmingsl des Walfelblattes durch
sum Tell kustapielige Zudlive, wis Vellclpulver, Sojameh! w. a..
lmpﬁn werdan,
Taballe 3 Jermnscheulicht die Energie-, Material- und Produk-
vor und nach dem Beginn des Eingaitxos von Pro-
tensen tmjer Produktionsbedingungen. Dabel werdon dic Skono-
—mischen-und Guellthigvortefle -deutfich. Als Nachtcil lst nur dor
hihere Mruchanteill, der aus der verbasserien Rsche dag Walfel-
blattsh m.u verzgichnen, Um diese Ergcbniess zu or-
reichen, 5 Yersrbeltupgabedinguagen an dio Qualitit das
Jewells s vernrbeitenden Welzenmehles nnxupassen. Dia Charak-
terisisrong der Welssoriehiqualitit durch dio mittels Rotabions-

- viskosimelers gumeseene Viskoaltit srmBglicht den jowolls glin-

stigyten Dosierungsberiich vor der W in Xursar Xeit
su amitteln. Diese Methoda, die -auf der Grundlage elner mathe-

matisch-atatiitischan Vei rhaltet ird |
oy : sisucheplanung am: wurde, wird In
" raten {Konzentrate

) Trockenpripanate) in der Dsusrbeckwarenindnatric macht
ketos guchizliehan Vorkihrungen erforderlich. Man sollte jedoch
baachien, daf o sich um blologiach aktlve Substanzen homdelt.
Belm Dosteren sind deibalb das Elnstmen von Staub oder die
Beribrung mit der Hout tin vermaiden,

Der Blneghi won
ist genetmigungepflichily
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durch Messung der in Trichioremsigsiure Ielichea Spaltprodukis
bel 224 nm {2). . .

Clocaltzau-Rengent durchgetiihst. (Substrate: Kaseln 0,8 Prozent,
Welienmahl 8 Prazent, pH-Waert 8 Inkubsticnstesoperstur 20 °C,
Inkubafionnselt 20 min) Die Alphs-Amyluse wird mit 3,5-Dinitro-
salizylshure bestimmt (4). _

fr s Walchialtngsieling
Enxyenpelparst Vodhlilink wa Pinchorringlies dog .
Droteme: o * Wilklhintyn
Alphe-Amgl (Porsneryliins, Tidisnunt,
- - Rih}
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) Laryeanebary gerignt
ms wach amoslur
Vo P {Vichepetparst] 1l aealgrt
ahafhsle Prodemie [Kousrmiml) 2182 axwvnlbar, oy i
- 1 insbvuny sthainlich

Beamteslurym 1 | Eograivet) b
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2 Techuologischer Ablanf der Waffelblatthersteitung

ldhﬂaﬂﬂﬂuhuhﬂmmh&lnunull..'.*
*C im Teigkneter mit der gesll) Versuchaplinen [estgelugtemn,
fir das Jewellige Welzenmehl opiimalsn Enzymr- und Wasser-
menge ‘vermiseht Forner werden je Anmtn 03 kg Nakrium
genkarbonst, 0.2 kg Magnesivmoxid und 11 Pllanzend] innerha
von 10...14 tnin dem Wehenmeh] sugeseist, nnd der Toig wi
30 miv lang gekneiwt. Diz Temperstur der Mamse batrigl
16...20°C. Mach 2...20 min, sobald dis Flie(ffhighkeit

3.

Teiges zuntmmt, wird dieser in Bebilter mur Zwischen),
pepumpt. Die Viskositlt dar Suspension betriigt 085. .. .
Vom Zwichenlagergefil sw gelangt die Matee tony Wallelback.
asibmaten. Bls rom Aufltragen aul dig Walfelelen erwikrmt
gich auf 34...28°C. Dis gebuckengm Walfelblitter ]
gekiihlt, pewngen und miltels Transporthandes baw,
mh.ﬂduﬂmmw
l.lmhh-!ﬂphhd- '
Die fir' das Backen in den Waffslelen der Bachactomaten ge
eignete ViskooRit des Walfelteiges Begt swischen 08 Po s u
0.8 Pu-s hnd ist vom Durchmemar der Offoung der Aultragro
sthiagig Bie wird suferdem von der im Jowelligen Backau

_maten srpgichien Temperatur und der Padgensvigkelt der Walte)
e Lafubt, Deshels Bt

« Hir dis Dyaxis wichtig trots
«mterschiedlichen Viskoaitit sin glelchmifiges qalititsgerach
Prodokt xu evhultin. Wi dia Erfalvungen der Be

gtirkespallends Enmym wirkt sioersglts beschleumigend muf ¢
Protenlyse (1), Mkrt andererssits sber bel hoher Alphe-A ;
Aktivitir su elnem unarwinscit weitgehenden Siirkeabba
den Backproxe) sowis dis Qualitit des, Endprodukts
besinflujt. Cemi§ Blld 2 st sins Kerrelation swigchee Briiunv
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EFFECT OF a-AMYLASE AND PROTEASE ON THE RHEOLOGICAL
CHARACTERISTICS OF DOUGH AND QUALITY OF BISCUITS.
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SUMMARY: The effects of a-amylase and protease on the rheological characteristies of rotry moulded biscuit
dough and Guality of biscult are determined. Use of either a-amylass or proteass =t 1,0 g kg™ or sbove reduced extru-
sion time, consistency as well as hardnexs. Use of any of the enxzymes also affected the gluen development ss indicated
by the reduetion of elastic recovery values from 0.46 to 0.325 mm and from 0.46 to 0.36 mm when 2.0 g kg™ of a-
amylase and 2.0 g kg of protease were incorporated, respectively. Farinograph consistency and clasticity were also
reduced on incarporation of eazymes. These changes wers observed az lower level of incorporstion of 0.5 g kg™’ of the
enzymes. Incorporation of enzymes increased the spread as well as the thickness of biscuits. Density reduced fom
0.5420 1o 0.5029 g/ce and from 0.5420 o 0.5036 g/cc with addition of 2.0 g kg™’ of c-smylase and protease, respec-
tively. Increase In crispness of biscuits was also reflected by reduction in breaking and compression strengths when

tazymes wers used. The studles clearly indicated the beneficlal effect of using enzymes.

INTRODUCTION

Additives sre used to alter the functiona] characteristics
of flour to make it suitable for the preparation of different
bakery products. Enrymws arm generully employed to
improve the mechinability of the dough mnd qualkty of
products, They are extensively used in the preparstion of
bread to imprave the color, meliow the ghuten, soften the
texture, and improve the shelf Iife [1-3]. Among them,
proteclytic enzymes are reported to be used in the prepa-
ratlan of crackers, to mellow the gluten and consequently
improve the textural characteristics of the finished prod-
uct {4}.

Recently, Onines and Finney reported the effect of using
selected commercisl enzymes on cookie dough consis-
tency and cookie quality [5]. They observed that among
the caxymes, celiulases ware found w be effective In
mainiaining the stability of dough consistency and cookle
size when doughs were restad for 2 hr before processing.
They also found that the use of papain producad cookies
with Increased spread, and improved top grain from hard
wheal flour; the product was comparsble te control
cookies mads from soft wheat Oour. On the other haad,
Lee observed an insignificant effect of enxymes on the
quallty of dough due to Its lower water activity [6).

The information on the use of enzymes in shori-dough,
romry moulded biscults is scanty. However, sodium
hydrogen sulpbite is a reducing agent commonly used in
hard pemi-sweet dough to weaken the protein, and o

make the dough more axtensible [7]. Hence, the effect of
using two bnportant, commercislly available enzymes,
namely c-amylase and protsass on the verous
rhealogical characteristics of short, rotary moukded
dough, and on quality of biscults was studied.

MATERIALS AND METHODS
MATERIALS
Fiour

Two commercial wheat fowr ssmples (A and B), pro-
cured from the local marke! were used in the studies.

METHODS

Flour amalysh

Molsture, ash, gluten, color grade valua, Hagherg's fal-
ling pumber, SDS sedimentation value, farinograph, and
extensograph characteristics wee determined uaing
AACC methods [B]. Alkaline water retention capacity

Ewudmhdmudhsb&nnmhdof?mﬂ
9].

Bisevit formula and ingredisnts

Biscuit dough was prepared according to the following
formula: flour 100 g, sugsr 30 g, shortening 20 g, sodium
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chloride 1 g, sodium hydrogen carbonats 0.5 g, ammo-
nlum hydrogen carbonste | g, baking powder 03 g, md
waler 16 and 19% fir flour A and fiour B, respectively.
Commercially svallsble bakery shortening (Marvo brand,
Brooke Bond Lipton Indis Lid,, Calcutta) and powdered
sucrose were used in the preparstion, The various doughs
wers made using 300 g flour,

Preparstion of the dough

Sugar and it were creamed in @ Hobart mixer (N-30)
with a flat bester, for 2 min it 61 rpm. Dough water con-
tining sodium hydrogen carbonate and ammonhsn
hydrogea carbonsts and sodium chioride was added ®
the above cream, md mixed for S min 2 (29 rpm
cbaain & homogeasous cream. Fually, flour (sleved
twice) with baking powder was added and mixed for 3
mn&lrpnnllhundﬂlhmpwdbyhm
porating 0, 0.5, 1.0 md 2.0 g kg™ of c-amybsse (39
unin/mg solid, Sigms Chamicals, from fungal sonres),
and protease (7-15 mmite'mg solid, Blocon Indla Lid,,
Bangaiore, from fimgal source) In the biscukt formule-
tion.

Measurement of rheological charscteristics of dongh

Por obtaining samples for measuring rheological chamc-
teristica, the dough was sheeted using a roiling pin over a
rectangular piatform and frame of height 1.0 cm to get &
sheet of 1.0 cm thickness {10]. The sheeted dough was
cot into a cirenlar shape wing cutters of varying diameter
(22 and 4.0 cm). The sheeted and cut cylindrical dines of
4.0 cm diameter and 1.0 cm helght were used to0 sssem
the comistency, harduess, cohesivenass, adbesiveness,
stickiness and spparent biaxial extensional viscoriy,
using an Insyon Universal Testing Instrument (Model
4301). Compliance md clastic recovery of the dough
wors measured using penetromater a8 per the procedure
deseribed by Manohar and Rao [11} using doughs of 1.0
em thickness and 2.2 cm diameser,

Physicaktextura] characterigtics of dough were evaluated
by the two bite "texture proflle snalysis® (TPA) method
of Peleg [12] snd Boarne [13] using an Instron Universal
Testing Instrument under the foliowing conditiona:
plunger diameter, 4.5 cmn; clearance, l.i em; load cull,
500 kg; cross-head speed, 10.0 cm min™', The cyliadrical
dough of 4.0 cm o dismeter and 1.0 cm in height was
used for the studies Bighty percemt compression was
given for each sampls. The real time plots were alysed
for tha following:

() dough conslstency (N sec): combined area of the two
resistence pesks; () dough hardness (N} maximam
rasistance to the first compression peak (height of peak
1% (1i7) dough cohesiveness; ratio of ares of the two resia-
tance peaks (A; /A)); (Iv) dough adhesion (N sec): area of
the firat adhesion peak; (v) dough stickiness: as the cam-
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plamentary angls (*) made by first achesion peak and X l
axls.

Apparent biaxial extensional viscosity (ABEV) of the
dough wes measured using an (natron Universal Tesiing
Instrument with the lubricated uniaxial compression
method of Bagley and Christians [14] under the follow-
ing condltions: plunger diameter, 8.5 em; losd cefl, 100
kg; cross-head speed, 5.0 em min™; compression, 50%;
and reiaxation time, 200 sec. The cylindrics! dough of
4.0 cm diemeter and 1.0 cmn beight was used in the stud-
les. Apparent bisxisl exteasional viscosity (ABEV) of the
dough was computed by the formula:

T~ Fb/xRo'hes, Pa sec l

F = peak force (Newton); h = (inal height (m):
R=inhislradlus(m);, by = lnkisl height (m):; l
¢, = [d/ct]{1/2R] (sec™');

dhvck » croas head speed (m sec™).

Dough consistency was mesmsed as extnn AM;."
using a "Research’ Warer Absorption Meter (RW

per the procedure of Caines [15] using 2 kg additional
weight.

Farinograph characieristics

A Brabender Farinograph equipped with a 300-g bowl
was used to determine dough consistency (peak helght)
and cohesion (band width). Olewnik and Kulp [16) used
some additional amount of water (10%) while mixing the
blscuit dough in the Farinograph o get the curve within
the scale, Thetafors, the method does not indicate the
inherent characterimties of cookie dough. Hence, the
method was modified for present studies and a 50-g bowt

" was used at lever position of I:1. ﬂleFu‘Implﬂ:dw-

scteyistics of biscult dough prepared as deserd

mdemmmdunngnw;m&yoﬂbe
nmwcuhmﬂfcvmmﬂulnglm
below.

Consistency (BU): is the initial height of the curve
the dough is mixed in Farinograph for 1 min; E
(BU): is the band width of the curve a1 | min; Mixing
tolerance Index (BUY: (MTT) is the difference between
initia) and final consistencies. Lnevease in consistency B
represented as negative MT] and decreass in consistency
as pasitive MT1.

Preparation of bisenlts - '

Dough was sheeted to & thickness of 3.5 mm with the
help of an aluminium platform and & frame, and by roll-
ing uting a rolling pin. Blscults were shaped with & cutter
of 51 mm diameter and baked oo an aluminium tray st
203 °C for 10 min. The biscults were cooled for 30 min
and stored in alr tight tins for 24 by, for Aother malysis.
Biscults were prepared from doughs conmining enxymes
at different lsvela,



Evaluation of bisculis

Physieal characieristies

Diameter (D) and thickness (T) of six biscuits were
measured by plecing them edge to edge snd by stacking
one above the other, respectively. To obtain the averags,
measurements were made by rearmanging and resmacking.
Average weight (W) of six biscuits was noted. Density of
biscuits was expressed aa g/ce.

Breaking and compression strengths

The breaking strength of biscuits was measured by fol-
lowing triple beam snap (also called thres-point braak)
techniqus of Gaines [17] wing sn Instron Universal
Testing Instrument. Compression strength of blacuk was
measurad at 20% level of compression with a cross-head
speed of S0 cm min™. Peak forcs (Newton) was re-
corded.

Color

The values of surface color of biscuit in terms of color
difference{AE) and per ceat whiteness (W) wert meas-
wred using an UV-vislble recording spectrophotometer
(Modsl UV - 2100 Shimadzu Corporation, Japan) [13).

Sensory anslysh

The sensory snalysis of blscults was carried out by 8
"~ panel of six axperenced judges by amignifg score for

esch quality atuributes.

Statistical analysis of dats

The experiment was plenned according %o complesely
randomised design and the trestments were tested using
Duncan's new multiple range test [19).

RESULTS AND DISCUSSION

Chemical and rheological cbarscteristics of floar
samples:

Flours A and B had gluten 8.8 and 10.8%; ash 0.38 and
0.40%; Falling Number 460 and 490, AWRC 36.0 mnd
64.0%, and sedimeniation vaue 29 and 33 ml,
respectively. Flour A had a Farlnograph water absorption
capacity of 56.4 while flour B had 63.6%. Strength es
indicated by ares of the extensogram was 92 and 126
am’, resistance to extension 380 and 520 BU, and exten-
sthility 165 and 170 mm for flour A and flour B, respec:
tively. The above data indicated that flour A Is obtained
from soft wheat and flour B from medium strong wheat.

Effect of enzymes
Rheological characteristies
The dough from flour A, made using up to 1.0 g kg™ of

a-amylase, did not show any significant difference in
extrusion time (Table 1). However, a slight reduction in

L
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the value from 45 w 40 sec was observed at the higher
enzyme level of 2.0 g kg™, Incorporation of protease in
both flours st Increasing levels (0.5 10 2.0 g kg™) reduced
the extrusion time gradually (Table 2). Compliance val-
ues of dough followed similar pattern as extrusion time
with use of any of the enzymes. Elastic recovery values
aiso reduced increasing level of cither g-amylase or
protease. The reduction when a-amylase was used couid
be attributed o softening of the dough, due to hydrolyals
of starch while the reduction due o protease could be
attribuled to breakage of peptide bonds [1}. Use of either
of the enzymes reduced the spparent bisxial extensional
viscosity of dough from flowr A with increasing levels,
excepe ot lower levels of a-amylase (0.5 g kg™) (Tables
1-2). Incorporation of 2.0 g kg' of a-umylese and
protease, the epparent bisxial extensicus! viscosity
dropped from 1.91 x 10" 10 1.54 x 10’ and 151 x 10° Pa
sec, respectively, suggexing that the dough became lesa
viscous when enzymes were incorporated,

Use of increasing levels of either of o-umylase or prote-
ase gradunily decreased consistency and hardness of the
dough. Incorporation of 2.0 g kg of a-amylam reduced
consistency from 786 10 692 N sc¢ and hardness from
662 o 542 N. Simllar changes were found for proteass
(Table 2). Dough became more cohasive, adhesive and
sticky on incorporstion of either protesse or a-amylase,
A similar observation has been mads by several workers
for bread [20, 1] The flour B also responded similarty

- with differsnt enzymes

Insignifict changes In the varios rheologieal
chamcteristics observed on incorporation of either of the
enzymes at lower level of 0.5 g kg™’ coukd be attrfouted to
the lower mobility, dus to lower water activity, sod the
presence of higher amount of fat and sugar In the dough
[6). However, use of cither of the snzymes at 2.0 g kg™
level had shown significant changes in the various
rheological characteristics.

Farinograph characteristics

Farinograph consistency of doughs from both flours
reduced considerably, even at the lower incorporation
level of 0.3 g kg'' of o-amylase or protease (Figs. | and
2). A similar effect at lower lovel of enzyme incorpora-
tion was not observed In other rhwological charactoristics,
possibly due w the difference In principles involved in
the measurement, Elasticity of the dough was reduced
with incorporation of any of the enzymes dus o the sof-

““tening” of the dough. The incresss In the consistency

observed while mixing the blacult dough containing sny
of the enzymes in the furinograph, indicsted that the
dough continued to develop. This lncresting trend was
obacrved aven up to addition of 2.0 g kg™ of either a-
amylsse or protesse. However, the final consistency In
the furinogram waa lower for doughs contalning
enzymes, when compared to thet of control biscuit
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Table 1: Effect of c-amylase on the rheclogical characiaristics of biscult dough. |

u-amy- Extrusion Compliance Elastic ABEV Consimency Hardness Cohesiveness Adhesiveness Stickiness
[ time recovery X 10°

ke (soc) (%) X 10(mm)(Pasec) (N aec) (1) (N sec) @)

Flour A '
0.0 4% 40.60 460 19 786a 662a 0.194d 54.3¢ 50.3d

0.9 4% 40.b 405 1.8 76 642> 0216¢ 53.6¢ S4.6c

10 e 0T 380 16 6 66  0:sb s38a 577 l
20 40b 432 325d 154 692d 542¢ 0241a 60.8a 60.6a
SEM () 099 0.36 0059 0.019 4.7 49 0.0026 0.85 0.66

Flowr B l
0.0 452 39.5 555 19 Mt 664a 0.194c 433b 45.60

0.5 45 40,5 S0Sb 190 789 642b 0.190¢ 415b 48.2b

1.0 44a 40.1% 505t 1.80b 760e 615¢ 0.214b 54.5s 502 l
2.0 b 45.52 500b 17 T 600d 0225 55.6a 3429
SEM"(£) 0.96 0.47 0041 0016 62 42 0.002 058 '
ABEV-Apparent biaxia] extensional viscostty '

* Values for s particniar column and for a particnlar flour followed by different letters differ significantly (P<0.0S)
* Standard ervor of the mean at 12 degrees of freedom

Table 2: Effect of protesse on the rheological characteristics” of biscult dough.

Frot- Extrusion Complisnce Elastic ABEV Consistency Hardness Cohesiveness Adhesiveness Stickiness l
eme time recovmy X 107
(kg™ (sec) () X 10(mm) (Pasec) (Nme) ™) (N sec) ® l
Moar A
0.0 438 406b  4.60a 191 786 6622 0.194d 343¢ 503b
05  43ab 4126 4.00b 190 MB 6% 0210 s%63bc 5120 l
1.0 406 41880 3.00c 1640  696e Tie 0236 5826 st.8a
20 3 4282 1.60d 151c 6464 436d 0268 62.4s 6058
SEM® (%) 12 051  0.041 004 &7 67 0003 0.61 0.78 '
Fonr B
0 4528 3950 555 1912 M 6642  0.194d 483¢ 486d
0S 458  406sd 32% 1.89sb  786b 642b  0.206¢ 48.6¢ S2.4¢
1.0 406 4l2a  4.90c L84 T2k 9 0224b $4.5b 34.50
2.0 3Bb  420n  4.80c 178 712¢ S82c 0236 58.6 $9.1a
SEM®(+) 126 041  0.037 0.017 82 67 0.002 0.75 0.88
ABEV-Apparent biaxial extensional viscosity '
. Vlluu for a particular column and for a particulsr flour followed by different-levers differ significantty (P<0.05)

¥ Standard error of the memn (SEM) at 12 degrees of freedom l
Quality of bisenity more than 1.0 g kg™ of elther of the enzymes were used.

Proteass as well a3 c.amylise reduced the density fram
Physical characieristics 0.3420 to 0.5036 g/ce and from 0.5420 to 0.5029 g/ee of
biscuits, respectively.

m:mamnmwmmn
54.6 and $5.2 mm with eddition of 2.0 g kg of o-amy- Redoction in density was greater for blacults from soft-
Iac and protsase respectively (Tables 3-4). The cxtont of  wheat flowr A, when enzymes weore incorporsted, =
increase was grester with proteass. There was s signifi- compared 0 that In biscults mads from medium-hard
cant increase in thickness of biscults particularly when  wheat flour B. On incorporstion of 2.0 g kg™ of protesss,

18
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~=~Flowr A - Consistency
=~ Flour A - Elasticity
~¥~ Flour A - Mixing
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~X— Flour B - Mixi
tlerance index (M1

Consistancy / Elasticity (Bu)

Hixing Tolerance Index (M)

o os 18
of ~ amylase (g kg™
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Figure 1: Effect of a-amylase on the farinograph characteristics of dough biscult
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Figure 2 Efl'_er:t of pl_'utnu on the farinograph charactaristics of dough biscuit

or a-amylass, bresking strength significanty decressed
from 2170 o 2045 g and from 2137 w0 2060 g, respec-
tively. The reduction in compression strength and break-
ing strength was grester fbr biscuits made from flowr B
with the incorporation of 2.0 g kg™ of protease indicating
a gramiey beneflt of using protease in medium-hard wheat
fioar.

Sensary quality

Surface characteristics 23 well as color Improved on in-
corporation of cither of the enxymes at different levels, as
indicated by sensory scores (Table 5). The improvement
in color was also reflected bn the color difference values
{Tables 3 and 4). This could be aurfbuted 0 the avail-

19
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Table 3: Effect of a-amylsse on the physicsl characteristics® of bisculta.

XP008015977 r‘l

o-amylase Diameter Thickness Spread Demsity Breaking Compression Whieness  Color difference
ratio srength

. srength (AE)
(skg™ (mm) (mm) (a/ex) ® p) (%)
Four A
0.0 54.0b S7¢  S474a 0.3420m 198% 9942 30.5a M.
0.5 542sb 58 934% 0.5372b 203% 8.6a 30.0ab N2
10 S4dab SSab 9220c 054 198G 95.4b 29.4sb 35.6a
20 34.6a 595 9.176d 0.5029d 196% 29.4¢ 283¢c 36.3a
SEM'(B) 013 003 0025 0.001 Y] 136 0.41 0.39
Floar B
0.0 S24d S65h 9274b 05825 24N 1432 30.0a 52
05 S28c 57 918k 0SMlh ik 11930 29,99 353b
1.0 $3.b  SEOm  9.155¢ OS2 2D 1144b 29.6ab 35.5b
20 6 ST 9322s 0S55Mc 2050 108.4¢ 2936 3.1
SEM'(+) 0. 0.03 0.023 0,002 104 1.80 032 041

’ Vllucbnplmmllrwllmnl:ﬂlhrlmwhmurblmwmmmm&ﬂu:hnlfmly(m)
* Standard error of the mean (SEM) at 12 degress of froedom

Table 4 Effect of protesse on the physical characteristics” of biscuit

Proteass Dhmeter Thickness Spresd Demity Breaking

Compression Whiteneas  Color diifferenca

. mio strength srength (AE)
Gk (mm) (om) (g/ee) @ g) (%)
Flaar A
0.0 540 5700 9474s 05420 1925 99.4a 30.6a M. 7o
05 544 57% 946ls 0535 1971a 96.5b 30.0a 35.2b
10 48 535 93686 O0S197c  (89%h 54.5b 29.8sb 35.3b
2.0 552 $90a 953360 050364 1868b 913¢c 29.6b 36.2a
SEM® () 0006 002 0024  0.001 592 126 0.4) 033
Floor B
0.8 $24¢ 5650 9274sb 035825 247 14322 30.0a 352b
0.5 5100  570ab 9298sb 0.35664b 2129 125.4b 30.0a 35.2b
1.0 $13sb  57%a  9270b 05645  2094b 113.3¢ 29.8a 35.3b
20 5358 5752 9304 0SSc  186lc 97.6d 29.1b 3618
SEM*(®) oIl 002 0021 0.00 1.3 105 039 035

of v o o om o om e o s wm e

" Vlluu for a pwrticular column and for a particular flour followed by different letters differ significantly (P<0.05)
* Swndard emor of the mean (SEM) a2 12 degrees of freedom

ability of greater amount of cither free sugars or amino
acids Involved in the Maillard reaction [21]. The crisp-
ness of biscults also Improved on additon of enzymes to
both the flours which was also reflectad in the physieal
characteristics such as density, compresslon streagth and

breaking strength.
CONCLUSION

Use of either protease or a-amylase showed significant

chmnges In the various rheological characteristies when

used at & higher level of 2.0 g kg™, The effect of a-amy-
lam or protesss was found to be similar in both soft
whest flour (A) snd medium hard whest flour (B). Uss
elther of the enzymes improved the crispness of biscults,
puticularly In those made from medium-hard whest
flonr. The above studies have clearly indicawd the bens:
ﬂaﬁaofummﬂhumﬂndw
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Table 8: Effact of a-amyiase and protaase on the sensory characiaristics of biscuits.
Flour A Flour B
Sensory characteristica Sensory characteristics
g kg™ Surface Colar Texture  Surface Color Texture
(10) {10) (20) (10) {10) (20)
o-Amylase
0.0 9.2b 6.5b 16.5¢ 3.9b 6.3b 152¢
0.5 9.2b 6.6b 17.0bc 9.0nb 6.6ab 15.5¢
1.0 9.3ab 6.0b [7.5ab 9.2ab 6.9sb 16.5%
20 9.5 12 i8.0a 9.3a 70 175
Sem** (1) 0.12 0.11 0.14 0.1 0.13 0.14
pm
0.0 92b 6.5¢ 16.5¢ i.5b 63¢c 1524
0.5 9.3b 6.Tbe 17.0b 9.0sb 6.5bc 16.0¢
1.0 9.5 7.0mb 18.00 9.lab 6.9ad 1.70b
20 9.6a 742 185 92s T2 1802
Sem** (2) 0.1 0.12 0.14 0.1 0.12 0.13

*  Values for a particular column and for s particular flour followed by different letters differ significandy (P<0.09)

*¢ Sunderd arror of the mean at 20 degroes of freedom
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2,015,810

B
units per 100 grams of fiour In the dough, said
enzymatic preparation being of suah thermal sta.
bility that effective amounts of alpha n.mrlu:
o
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§
i
:
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ing iohibited ataling qualities wh!eh compyrises
incorporating in a dough & member of the group

enxymatio

mesentericus and Bacilluz suttitls in amounts
equivalent to from 0.1 to ¢ BKD nlpha amylass
units par 100 grams of four in the dough, sajd
engymatio preparation being of such tharmal sta-
billty that effective amovmts of alpha amylase
ensyma are present and aciive in the crumb at
temperstures above the starch gelatinization

lnc inhiblad staling qualities which comprises
jncorporating in a dough & hoai-zstable alpha

20

6
temperatures sbove about 80° C. in the erumb and

bility that effactive n.mounh llnhl amylase
enzyms are present and getive in the eremb at
temperatures sbove about 80° C. in the arumb and
thareafter baking the dough.
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WO 99/53769 PCT/DK99/00185

PREPARATION OF DOUGH AND BAKED PRODUCTS

FIELD OF THE INVENTION

The invention relates to process for preparing a dough or a baked product
prepared from the dough. More particularly, it relates to such a process where the
bread has an improved softness, both when eaten on the same day and when eaten
after several days storage.

BACKGROUND OF THE INVENTION

It is well known that the softness of bread deteriorates during storage from the
time of baking 1o the time of consumption. The term staling is used to describe such
undesirable changes in the properties of the bread. Staling results in an increase of
the fimness of the crumb, a decrease of the elasticity of the crumb, and changes in
the crust, which becomes tough and leathery.

Enzymatic retardation of staling by means of various amylases has been de-
scribed. Thus, US 2,615,810; US 3,028,205 and O. Siibersteln, "Heat-Stable Bacterial
Alpha-Amylase in Baking", Baker's Digest 38(4), Aug. 1964, pp. 66-70 and 72, de-
scribe the use of alpha-amylase. WO 91/04868 (Novo Nordisk) describes the use of a
maltogenic alpha-amylase from Bacillus stearothermophilus. It is also known to use p-
amylase to retard staling.

It is also known to add a phospholipase to dough. Thus, US 4,567,046 and
EP 171,985 (both to Kyowa Hakko) disclose that the addition of phospholipase A en-
hances the properties of dough and bread, including retardation of the staling.

M.R. Kweon et al., Joumnal of Food Science, §9 (5), 1072-1076 (1994) dis-
close the effect of 2-4 % by weight of phospholipid hydrolysate together with an an-
tistaling amylase on the retrogradation of starch in bread.

SUMMARY OF THE INVENTION

The inventors confimed that the addition of an anti-staling amylase reduces
the rate of crumb firming during storage for 1-7 days after baking, but they found that
there is a need fo improve the sofiness in the initial period after baking, particularly
the first 24 hours after baking. They further found that this can be achieved by using a
phospholipase, so that bread made by the combined use of an anti-staling amylase
and a phospholipase has improved softness, both when eaten on the same day and
when stored for several days after baking. There is no significant change in the taste
or smell of the baked product.

Accordingly, The invention provides a process for preparing a dough or a
baked product prepared from the dough which comprises adding to the dough an anti-
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staling amylase and a phospholipase. The invention also provides a dough and a pre-
mix comprising these ingredients.

DETAILED DESCRIPTION OF THE INVENTION

Anti-staling amylase

The anti-staling amylase used in the invention may be any amylase that is
effective in retarding the staling (crumb fiming) of baked products.

The amylase preferably has a temperature optimum in the presence of starch
in the range of 30-80°C, preferably 50-80°C, particularly 55-75°C, e.g. 860-70°C. The
temperature optimum may be measured in a 1 % solution of soluble starch at pH 5.5.

The anti-staling amylase may be an endo-amyliase, preferably a bacterial
endo-amylase, e.g. from Bacillus. A preferred example is a maltogenic alpha-amylase
(EC 3.2,1.133), e.g. from Bacillus. A maltogenic alpha-amylase from B. stearothermo-
philus strain NCIB 11837 is commercially available from Novo Nordisk A/S under the
tradename Novamyl®. It is further described in US 4,508,048 and US 4,804,355 and
in C. Christophersen et al., Starch, vol. 50, No. 1, 38-45 (1897).

Other examples of anti-staling endo-amylases are bacterial alpha-amylases,
derived e.g. from Bacillus, particularly B. licheniformis or B. amyioliquefaciens.

The anti-staling amylase may be an exo-amylase such as pf-amylase, e.g.
from plant (e.g. soy bean) or from microbial sources (e.g. Bacillus).

The anti-staling amylase is added in an effective amount for retarding the
staling (crumb firming) of the baked product. The amount of anti-staling amylase will
typically be in the range of 0.01-10 mg of enzyme protein per kg of flour, e.g. 1-10
mg/kg. A maliogenic alpha-amylase is preferably added in an amount of 50-5000
MANU/g of flour, e.g. 100-1000 MANUXg. One MANU (Maltogenic Amylase Novo
Linit) may be defined as the amount of enzyme required to release one umol of maltose
per minute at a concentration of 10 mg of maltotriose (Sigma M 8378) substrate per mi
of 0.1 M citrate buffer, pH 5.0 at 37 °C for 30 minutes.

Phospholipase
The phospholipase may have A, or A, activity to remove fatty acid from the
phospholipid and form a lyso-phospholipid. it may or may not have lipase activity, l.e.
activity on triglycerides. The phosphollpase preferably has a temperature optimum in
the range of 30-80°C, e.g. 30-70°C.
The phospholipase may be of animal origin, e.g. from pancreas (e.g. bovine
r porcine pancreas), snake venom or bee venom. Altemnatively, the phospholipase
may be of microbial origin, e.g. from filamentous fungi, yeast or bacteria, such as the

---J
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genus or species Aspergillus, A. niger, Dictyostelium, D. discoideum, Mucor, M.
javanicus, M. mucedo, M. sublilissimus, Neurospora, N. crasss, Rhizomucor, R. pu-
sillus, Rhizopus, R. amhizus, R. japonicus, R. stolonifer, Sclerotinia, S. libertiana,
Trichophyton, T. rubrum, Whelzelinia, W. sclerotiorum, Bacillus, B. megaterium, B.
subtilis, Citrobacter, C. freundii, Enterobacter, E. aerogenes, E. cloacae Edwardsiella,
E. tarda, Erwinia, E. herbicola, Escherichia, E. coll, Klebsiella, K. pneumoniae, Pro-
teus, P. vulgaris, Providencia, P. stuartii, Saimonella, S. typhimurium, Serratia, S. liq-
uefesciens, S. marcescens, Shigella, S. flexneri, Streptomyces, S. violeceoruber,
Yersinia, or Y. enterocolitica. A preferred phospholipase is derived from a strain of
Fusarium, particularly F. oxysporum, e.g. from strain DSM 2672, as described In co-
pending PCT/DK 97/00557.

The phospholipase is added in an amount which improves the softness of the
bread during the initial period after baking, particularly the first 24 hours. The amount
of phospholipase will typically be in the range of 0.01-10 mg of enzyme protein per kg
of flour (e.g. 0.1-5 mg/kg) or 200-5000 LEU/g of flour (e.g. 500-2000 LEU/Kkg).

A phospholipase with lipase activity is preferably added in an amount come-
sponding to an lipase activity of 20-1000 LU/Kg of flour, particularly 50-500 LU/Kg.
One LU (Lipase Unlt) is defined as the amount of enzyme required to release 1 umol

_ butyric acid per minute at 30.0°C; pH 7.0; with Gum Arabic as emulsifier and tributyrin

as substrate.

Phospholipase activity (LEU)

In the LEU assay, the phospholipase activity is determined from the ability to
hydrolyze lecithin at pH 8.0, 40°C. The hydrolysis reaction can be followed by titration
with NaOH for a reaction time of 2 minutes. The phoepholipase from porcine pancreas
has an activity of 510 LEU/mg (taken as standard), and the phospholipase from
Fusarium oxysporum has an activity of 1540 LEU/mg.

Phospholipld

The phospholipase may act on phospholipid provided by flour in the dough,
so the separate addition of a phospholipid is not required. However, the softening ef-
fect may be increased by adding a phospholipid, preferably in an amount of 0.05-20

g/kg of flour, e.g. 0.1-10 g/kg. The phospholipid may be a diacyl-glycero-phospholipid,
such as lecithin or cephalin,

Dough
The dough of the invention generally comprises wheat meal or wheat flour
and/or other types of meal, flour or starch such as comn flour, com starch, rye meal,
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rye flour, oat flour, oat meal, soy flour, sorghum meal, sorghum flour, potato meal,
potato flour or potato starch.

The dough of the invention may be fresh, frozen or par-baked.

The dough of the invention is normally a leavened dough or a dough to be
subjected to leavening. The dough may be leavened in various ways, such as by
adding chemical leavening agents, e.g., sodium bicarbonate or by adding a leaven
(fermenting dough), but it is preferred to leaven the dough by adding a suitable yeast
culture, such as a culture of Saccharomyces cerevisise (baker's yeast), e.g. a com-
mercially available strain of S. cerevisiae.

The dough may also comprise other conventional dough ingredients, e.g.:
proteins, such as milk powder, gluten, and soy. eggs (either whole eggs, egg yolks or
egg whites); an oxidant such as ascorbic acid, potassium bromate, potassium iodats,
azodicarbonamide (ADA) or ammonium persulfate; an amino acid such as L-cysteine;
a sugar; a salt such as sodium chloride, caicium acetate, sodium suffate or calcium
sulfate.

The dough may comprise fat (triglyceride) such as granulated fat or shorten-
ing, but the invention is particularly applicable to a dough where less than 1 % by
weight of fat (triglyceride) is added, and particularly to a dough which is made without
addition of fat.

The dough may further comprise an emulsifier such as mono- or diglycerides,
diacetyl tartaric acid esters of mono- or diglycerldes, sugar esters of fatty acids, poly-
glycerol esters of fatty acids, lactic acid esters of monoglycerides, acetic acid esters of
monoglycerides, polyoxyethylene stearates, or lysolecithin, but the invention is par-
ticularly appiicable to a dough which is made without addition of emulsifiers (other
than optionally phospholipid).

Additional enzyme

Optionally, an additional enzyme may be used together with the anti-staling
amylase and the phospholipase. The additionat enzyme may be a second amylase,
such as an amyloglucosidase, a beta-amylase, a cyclodextrin glucanotransferase, or
the additional enzyme may be & peptidase, in particular an exopeptidase, a transgiu-
taminase, a lipase, a celiulase, a hemicellulase, in particular a pentosanase such as
xylanase, a protease, a protein disulfide isomerase, e.g., a protein disulfide isomerase
as disclosed in WO 85/00636, a glycosyltransferase, a branching enzyme (1.4-a-
glucan branching enzyme), a 4-a-glucanotransferase (dextrin glycosyitransferase) or
an oxidoreductase, e.g., a peroxidase, a laccase, a glucose oxidase, a pyranose ox}-
dase, a lipoxygenase, an L-amino acid oxidase r a carbohydrate oxidase.
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The additional enzyme may be of any origin, including mammalian and plant,
and preferably of microbial (bacterial, yeast or fungal) origin and may be cbtained by
techniques conventionally used in the art.

The xylanase is preferably of microbial origin, e.g. derived from a bacterium or

5 fungus, such as a strain of Aspergillus, in particular of A. aculeatus, A. niger (cf. WO
B1/19782), A. awamori (WO 91/18877), or A. tubigensis (WO 92/01793), from a strain of
Trichoderme, e.g. T. reesei, or from a strain of Humicola, eg. H. insolens (WO
82/17573, the contents of which is hereby incorporated by reference). Pentopan® and
Novozym 384® (both from Novo Nordisk A/S) are commercially available xylanase

10 preparations produced by Trichoderma reesei.

The amyloglucosidase may be an A. niger amyloglucosidase (such as AMG™,
available from Novo Nordisk A/S, Denmark). Other useful amylase products include
Grindamyi® A 1000 or A 5000 (available from Grindsted Products, Denmark) and
Amyiase® H or Amylase® P (available from Gist-Brocades, The Netherlands).

15 The glucosa oxidase may be a fungal glucose oxidase, in particular an Asper-
gillus niger glucose oxidase (such as Gluzyme®, available from Novo Nordisk A/S,
Denmark).

The protease may in particular be Neutrase® (available from Novo Nordisk
AlS, Denmark).

20 The lipase may be derived from a strain of Thermomyces (Humicols), Rhi-
zomucor, Candida, Aspergillus. Rhizopus, or Pseudomonas, in particular from
Thermomyces lanuginosus (Humicola lanuginosa), Rhizomucor miehel, Candida ant-
arctica, Aspergillus niger, Rhizopus delemar or Rhizopus amhizus or Pseudomonas
cepecia. In specific embodiments, the lipase may be Lipase A or Lipase B derived

25 from Candida antarctica as described in WO 88/02775, or the lipase may be derived
from Rhizomucor miehei as described in EP 238,023, or Humicola lanuginosa de-
scribed in EP 305,218, or Pseudomonas cepeacia as described in EP 214,761 and
WO 89/01032.

Baked product

30 The process of the invention may be used for any kind of baked product pre-
pared from dough, either of a soft or a crisp character, either of a white, light or dark
type. Examples are bread (in particular white, whole-meal or rye bread), typically in
the form of loaves or rolls, French baguette-type bread, pita bread, tortillas, cakes,

pancakes, biscuits, cookies, pie crusts, crisp bread, steamed bread, pizza and the
35 like.
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Pre-mix

The present invention further relates to a pre-mix comprising flour together
with an anti-staling amylase, a phospholipase and a phospholipid. The pre-mix may
contain other dough-improving and/or bread-improving additives, e.g. any of the addi-
tives, including enzymes, mentioned above.

Enzyme preparation

The invention provides an enzyme preparation comprising an anti-staling
amylase and a phospholipase, for use as a baking additive in the process of the in-
vention. The enzyme preparation is preferably in the form of a granulats or agglomer-
ated powder. It preferably has a narrow particle size distribution with more than 95 %
(by weight) of the particles in the range from 25 to 500 um.

Granulates and agglomerated powders may be prepared by conventional
methods, e.g. by spraying the amylase onto a carier in a fluid-bed granulator. The
carrier may consist of particulate cores having a suilable particle size. The carmier may
be soluble or insoluble, e.g. a salt (such as NaCl or sodium sulfate), a sugar (such as
sucrose or lactose), a sugar alcohol (such as sorbitol), starch, rice, com grits, or soy.

EXAMPLES

Example 1

Bread was baked with anti-staling amylase, phospholipase and phospholipid.
As reference, bread was also baked without one or more of these ingredients.

The phospholipid was lecithin at a dosage of 10 g/kg. The phospholipase was
from Fusarium oxysporum used at a dosage of 50, 250 or 500 LU/kg, corresponding
to or 0.04, 0.18 or 0.38 mg/kg. The anti-staling amylase was a maltogenic alpha-
amylase from B. stearothermophilus (Novamyl) at a dosage of 750 MANU/Kg (1
mg/kg). All dosages in the Examples were based on kg of flour.

Doughs were prepared according to a standard European straight dough pro-
cedure with 50 g yeast per kg of flour and 40 ppm of ascorbic acid. The doughs were
scaled to 350 g and baked in lidded pans.

The crumb fimness was measured using a texture analyzer TA-XT2 from
Stable Micro Systems. Texture was measured according to a modified ACCA method
(American Cereal Chemists’ Association). These measurements were made after 0
days (approximately 2 hours after baking) and again after 1, 2 and 7 days storage
(wrapped in double plastic bags and stored at 22°C).

The resuits are shown as firmness versus additive and storage time:

---‘
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Additives Phospho- | 2 hours | 1 day 2 days 7 days
lipase
dosage
{LU/kg)

Invention: Antl-staling 50 316 417 517 868
amylase + phos- 250 279 37 455 780
pholipase + 500 248 324 410 752
phospholipid

Reference.

None (control) 0 296 875 1207 2162
Antistaling 0 480 563 801 1083
amylase
Phospholipid + 50 208 470 782 1560
phospholipase 250 231 467 721 1424
500 233 420 649 1303
Example 2

A baking test was made as in Example 1, but with dosages of 0.5 mg/kg of
the phospholipase (770 LEU/kg) and 1 g/kg of the phospholipid. The results are given
5 as fimness after storage, and for comparison the firmness is also expressed in % of

the control.
Additives 2 hours | 5 hours 12 20 day2 day 3
hours hours

invention: Antistaling 181 195 223 241 277 303
amylase + phos- (78%) | (65%) | (51%) | (46%) | (34%) | (32%)
pholipage + phos- '
pholipid

Reference:
None (control) 233 302 434 526 824 250

(100%) | (100%) | (100%) | (100%) | (100%) | (100%)
Antistaling 372 468 518 482 547 637
amylase (160%) | (155%) ] (119%) | (92%) | (66%) | (66%)
Phospholipid + 144 144 212 258 364 482
SUBSTITUTE SHEET (RULE 26)
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Example 3

A baking test was made as in Examples 1 and 2, using a different phospholi-
pase. The phospholipase was from porcine pancreas at a dosage of 2 mg/kg (1020
LEU/mg). The dosages of the anti-staling amylase and the phospholipid were as in

5 Example 2, and the resulis are presented as in Example 2:
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Additives 2hours | 5 12 20 day2 | day3
hours hours | hours

Invention: Antistaling 342 411 420 431 485 5589
amylase + phoe- | (122%) | (103%) | (80%) | (73%) | (52%) | (48%)
pholipase +
phospholipid

Reference:
None (control) 281 398 524 588 837 1157

(100%) | (100%) | (100%) | (100%) | (100%) | (100%)

Antistaling 409 4980 514 526 625 673
amylase (148%) | (123%) | (98%) | (88%) | (67%) | (58%)
Phospholipid + 218 260 367 472 668 206
phospholipase (76%) | (65%) | (70%) | (80%) | (71%) | (78%)

The results of Examples 1-3 show that the addition of anti-staling amylase
retards the crumb firming during storage, but increases the initial fimness compared
to the control without additives. The addition of phospholipid + phospholipase ac-
cording to the invention is effective in avoiding the Increased initial firmness and fur-
ther reduces the rate of crumb firming during storage, compared to the anti-staling
amylase alone.

Example 4

Bread loaves were baked with and without phospholipid (lecithin) as indicated
below. The phospholipase was F., oxysporum used at a dosage of 1 mg/kg (1540
LEU/g). The anti-staling amylase and the baking conditions were as described In Ex-
ample 1. The results are given as firmness after storage:

SUBSTITUTE SHEET (RULE 26)

---J---
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Firmness
Anti-staling | Phospholipase | Phospholipid | 2 hours | 1 day |3 days
amylase mg/kg g/kg
MANU/Xg
Control 0 0 0 204 687 | 1179
750 1 10 200 229 | 277
750 1 2 167 218 | 287
Invention 750 1 1 167 232 | 305
750 1 0.5 180 269 | 333
750 1 0.1 106 280 | 381
750 1 0 1690 2684 | 372

3

The results show that addition of anti-staling amylase and phospholipase
5 clearly improve the softness, both initial softness (2 hours) and softness after storage
(3 days). The softening effect can be further improved by addition of phospholipid.

The optimum dosage appears to be about 1 mg/kg of phospholipid.
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CLAIMS

1. A process for preparing a dough or a baked product prepared from the dough,
comprising incorporating into the dough an anti-staling amylase and a phospholipase.

2. The process of the preceding claim wherein the anti-staling amylase has op-
timum activity in bread at 70-80°C.

3 The process of either preceding claim wherein the anti-staling amylase is an
endo-amylase from Bacillus,.

4. The process of either preceding claim wherein the anti-staling amylase is a
maltogenic alpha-amylase, preferably from B. stearothermophilus.

5. The process of any preceding claim wherein the phospholipase has a tem-
perature optimum of 30-70°C.

6. The process of any preceding claim wherein the phospholipase is fungal,
preferably from Fusarium, most preferably from F. oxysporum.

7. The procese of any preceding claim which further comprises incorporating a
phospholipid (preferably lecithin) into the dough.

8. The process of any preceding claim which does not comprise addition of fat.

9. The procese of any preceding claim which does not comprise addition of ly-
sophospholipid.

10. The process of any preceding claim which does not comprise addition of
emulsifiers other than the phospholipid.

11. The process of any preceding claim wherein the dough consists essentially of

flour, water, yeast, salt and sugar.

---J
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12. A dough which comprises an anti-staling amylase and a phospholipase.

13. A pre-mix for dough comprising flour, an anti-staling amylase and a phos-
pholipase.

14, An enzyme preparation which comprises an anti-staling amylase and a phos-
pholipase.

18. The preparation of the preceding claim which further comprises a phosphol-
ipid, preferably lecithin.

18. The preparation of the preceding claim which further comprises a hemicellu-
lase, preferably a pentosanase, more preferably & xylanase.

17. The preparation of claim 13 or 14 which is a granulate or an agglomerated
powder.

18. The additive of any of claims 13-15 wherein more than 95 % (by weight) has a
particle size between 25 and 500 pm.
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.(57) bie Erfindung bezieht sich auf die Behandlung von
Cerealienmehl-Suspensionen mit Enzymen zur Verringerung ihrer
Viskositit beil der Herstellung aufgeschlossener bzw. gebackeuner
Getraeideprodukte, wie Semnelmehl, Inatant-Getreideerzeugnisse,
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Die Erfindung ‘betr:l.fft o:l.n Ver:l.’ahren zur Behandlung von _
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"ergeugnissen mindestens 1000 TE Protease pro kg Welsenmehl
- ben8tigt, wenn man ein Welzenmehl-Wasser-Verhiltnis von.

. = Verliéngerung der Eirwirkungezeit der Proteesen.

" verhiltnismifig bohen Kostenanstieg. Eine Verlingerung der -
.Bipwirkzeit .der Protessen kenn su Btirungen im techmologlschen

. Dos weiteren 18t o8 auf der Grundlage d.oa behnnten Ve:.-:t’ah-

28200 - |

Beispielsweiso werden zur Heratelluns elner freif] ieBenden ' \
Suspension wit einer Vigkositét von weniger als 20 000 cP .
bei der Herstellung von Eemmelmehl und Instant-Getre_:l.d.o- : :

etwa 1. : 1 einhalten will. Dabei ist 1 TE d:le;]enigo nlenso
an Enzym, die saus elner 0,8 ﬂgen Casein-I.Bsung 1 /lllol .
Tyrosin-lquivalant freisetzt. Lo

i i, el et e
. .

Bel der Herstellung von Weizemehl-Wasser-Suapenaionan fur . '
die Waffelproduktion werden erfahrungsgemiif nindeatans

800 TE Protease pro kg Welzemmohl benbtigt, um éine gut ver- .
arbe:l.tunss:tihise Masse ‘nach den in der Waf:!el:l.ndustrie b~
lichen Reze_pturen gu erhalten,

Zu.r welteren Verringerung der Viskoaitlt von carealimhl-.
Buspenn.‘..onen glbt es’ gegemwdrtig 3 ll&slichkeitem -

- Frhdhung der Wassarsupbe
= Brhdhung der einzusetzenden Prptessewenge

Alle diese genannten M&glichke:lten aind mit Nachto:l.lan ver-'
bunden.. Eine Mehrzugabe von Wasser szur Bulpens:l.on fiih»t 2u
einem h&heren Energiesutwand, ds dae zugesetzte Wasser belm -
anschlieBenden Verarbeitungsprozes wieder verdampft werden
muB. Ein hSherer Binsatz an Protessen fihrt aufgrund "des
relat:lv hohen Preises der Protease-Priparate su einem un-

Ablauf fihren bzw, eine Kapasitiitserweiterung ohhe entspre-
chende Produktionserh&hung nach sich gziehen.

rens mlssl:l.ch, die Viskositlt elnex cerealiemehl-suspennion |
unter Verringerung des Wasserzusatzes konstant su halten, . .
indem man denm ProteaseeinsatE entsprechend steigert, Aller- E L
dings tritt dsbei der Nachteil auf, daB die erforderliche T

- e
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. k Darlem des 'Weée:nn der Erfindgg .

'.'".De:.- ]!rf:l.ndung liest die’ .Lu:l!'ga.'be zug:r.'u:nd.e, Var!ahrens‘bedinstm— _

ISR sen au.fzuseigen. aieé bet we:l.tersr Verr:l.nsarung dar Viakositiit .
.. von cerealienmehl-Suapensionon eine Erh&hung des Feststoff-

I -ante:l.lu dieser Buapensionsn sulasaon. . -
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' ,_-. 'Proteasemenge nich‘l: ‘niay pro:portibml sondern p:rosresaiv
; -'anste‘igt. 80, daB’ dar ontaaaeeinsatz und damit die Wagser-:
- _'_-'zuga'be aua iirtschaf‘blichon Grﬁnden begrenzt :l.at. X

Ziel da:r.' Erfindu_ng . : . _
e Z:I.el der Erﬁndung 1st es, die Viskositit vén Geroaliemehl--
_—Buapemion bei - sleichze:ltiser Erhifhung\ dos Festetoffanteils
l_,,-'waiter ¥ 1] ven-ingern, 80. dnB aufsaachloasene bew. ‘gebackens

. _'Getreideprodukte, wia Bemmelmehl, Inatant-Getraidaez-nausnia- .
e, Waﬂ'eln, Kekse" und anders Dauerbackwarqn w:lrtahhattlichsr '
& als 'b:l.sher hergastallt werdsn kﬁnnsn. '

.-'.' .-:

S Es wurde gefunden, m dies erra:lcht w:l:.-d, wenn man eimr

'.Z-'-Gereal.temehl—&dspemion nicht nur Pro'l:ea.ao. aondern ain

'Gem:l.gch von Proteaaen und Al;pha-Lm;ylaaen zusetst. diese mit
" der Cerealiomehl-suapension ‘reagleren 1Bt und dsnach die

: "Enz:me in bekdnnter- Weise du:.-ch Eitzaeimir]nms bel slaich-_

VI _'ze:l.tiseﬂ r.uchtiskeit”n“”a Anaktiviert, Da'bn:l hat sich

N ﬁbe:raachenderweiae gezeigt, das bel - Zusats 'von Alphn-ﬁmylase ,
‘w.iv £y den Abbau’ des Glutens ‘eibe wesentlich niedrigere Protease- .
;i menge er:rordarlich ist als bei A'bweaenhe.tt voxi Alpha-.hnylaae

s un'l:ar A‘nalogen :Bedihsnnson.

}l L .- .'

: _'H-'_VOn 'besondorer Badeutuns Ll das erfindungagemh.ﬁe Verfnh:mn
K 1:1: alsao e:l.n Dbestinmtes Eimatzverhﬁltnis gwischen Proteasen
S und ‘Alpha-Amylasen, -Zur Verrinseruns dex V!.akositﬁt der. co-
:'realienmehl-suspensionen auf ‘etwa V4 dor Viakosit!i.'b einu
Co .un‘bohandalton Suspension werden Je nach dem he:sus‘bollonden

AR Produkt’80 ~ 1000 TE Protesse und 5-30 E Alpba~Auylsse

v

Lt e -Pro k] Hshl zugeaat:t und ‘die: Enzm bei" Tamperaturan in. Be-
N reich von 10 - 60 °G aur Bimirkung ge'bracht. -

S .- -* R _I 6L 7 4i‘l‘l'c' ST g
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Es hat sich z: B, bei der Herstellung von Semmelmehl go= '
. zeigt, daB sich bel éiner Zugabe' von 9'= 27 B Alpha-Amy~ T 't
lasen, voirzugsweise von 21 B :Alpha-Amylasen pro kg Weizen= Tk
wehl, die bendtigte llange an Proteasen von mindestens 1000 TR ..
pro }§ Weizemmehl suf etwa 250 TB verringern lé8t, wobei. L
gleichzeitis die der Buspena:l.on guzusetzende Wassermenge um o
mindestens VB reduziert werden kann, um dieselbe Wirkung .
zu erzielen, nimlich eine Sexkung der Viskositht auf etwa - .
4. Bel diesen Angaben ist:zu-berficksichtigen, da8 1 .u;pha-
Aumylase-Blnhelit (E) aiejenige Menge an Enzym ist, die aus :
einer 1 %igen. Btiirkeltisung 1,!-b no1 Glukoae-rlquivnlent Trei-, -
setzt, Co 5

-

- e
1
.I "

Als e:lnzuletzande Enz:nprﬁparato kommen Iiachunsen, die - '
Protease und Alpha—mlaﬁe enthalten, in Betracht; s. B. '
eine Miachuns von Thermitase und Braue:coi-ﬂnsym. .

'Eine verallgemeinexrte Ver:l’ahrensweise der Bifindung besteht
darin, da$ Cersalienmehle mit Wagser von 10 - 60 °¢ :I.:n einem.
) Rithrwerksbeh&lter im Verh#ltnis 1 : 0,5 bis. 12 3 einsa-
maischt werden, wd‘bei das Wasser vor der Zugabe des Ilehlos
. und gegebemn:talls von welteren Ingredentien-Proteasen und
-' Alpha-Amylasen zugesetst werden und-die Buspension 1 =60
" Min, gerfthrt und -enschiiefiend das Reaktignsprodukt in be-
kanbter Weise getrocknet bsw. gebacken wird. . - -

.

Durch die Vgrrinserung dar einer Buspension aunu:fﬂgendon

. -Wassermenge redusiert sich.die aufgewendste Energlé -zur . __'
Verdauwpfung des Wasserl beim snschlieBenden Back- und e
Trockenprozen, wodurch- sich e:l.ne betréichtliche Iosten-

senkung erzielen 188t.,

ae . .
- = .
- .
- . . -
. .
Y o . - - LTt r & N A =
LIRS Tty T - i N -
- " . [N " a
L " - - . -
" " . -
- » = ) . . -

: Ausﬁﬂ:ru gbels ele - -
Das- erfindungsgenifle Verfahren soll nachatehend dureh ne:l.

B Ausrtlhrunslbo:lspielo erlﬁutert 'orden._ ¢

'.Be:lag:lal‘l . . e
In einen Rﬂhrwe:pks‘beh!lltor verden 45 kg Inssar m:lt einer =
'.Eemperat'ur yon 30 60 °c. vorzussnin 56 °0. e:l.nse:l‘ﬂll"l:.'

ot 4RETER597TED
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" Dem Wasaer Wa:rdan 0.55 kg Kochsnla. 18 975 TE neutrale ]
: Protease u.nd 1. 5‘70 6. Alpha-.&mylase zugasatzt Unter stﬂn—

- zymeimirkuns mch etwa ‘IO Min, am‘.‘ 1/4 das uraprﬂngl:l.chen '
Wertes. )

sfon. ohne . Bchwierigkeiten auf sllen sur Verwendung selan- -

Beis :l.el 2 -

) In o:l.:nen Rﬂhrwerks‘behalter warden 120 kg Waaaer m:l.t eine:.-
Temperatur von 10 - 80 °c, vorzussweisa 42 %, einge:tﬂ:l.lt.
Deu WasseTr werden 39 600.- T8 neutrale Proteue und 800 B .

,Alpha-.hwlase zuseaetzt. Unter stﬁndisem Rﬂhron werdan nun

75,0 kg Weizanmehl. vorzugsweise !Eypa ll 630.
. 0,6’ kg Koehsaln . .
.1 kg Natriumhyd.msenhr‘bonnt
' O 1 kg H:I.rachhornaall Y
. 0,5 xg Ilagneaimo:vd
_'._2 O kg'Vollsoja .. e T,
1,5 kg Bonnenblumenl - . - T .~ .
T zugefﬂg’l:, -und ‘e8 wird BO 1ange gerﬂhr‘l:. 'bis a:l.m homogem
dﬂnntlﬁaaige Suapennion entstandnn dst,. Das-1st normalar-

" welse nach etwa 7 Min, der Pall, Anschliefend kann d.ie

_.Buspension in die %:rratabehnlter der. Waﬂelbackautomaton
- .gepmpt und weiterverar‘be:ltet werden, Die Backzeit £Ur -
_. Waffelblltter baw, Pomaﬂeln w:l.rd. va:kllrlt. so deB dio :
. Energlezufuhr. entnprechend um etwa 3. ged:.-osselt werden

. kenn, Die Qualitﬁt de:r.- ‘Waffeln, die unter Binsatz von «

Enmen herges'cellt werden,. :Lst ‘neua:,- a;l.s 'he:L Verar‘beitung
T dar herk?mnlichen Wa:tfelmnisen. ' -

LT -
-
H

. digem Rtm:-en werd.en nur 75 ks Weizenmehl, voraugaweise T.vpe
. "W _630; zugege‘ben.’so 'da8 eins ‘Homogene Buspension entsteht.
'.:D:le V:I.alnositllt -dieser’ Buspena:l.on verrinsert sich durch Ep~ -

.'mc‘nliesend. kann dio antstandenh w:isemohl-Waaaer-Buapen—
genden - A.n.‘l.agan, 1l:|.e Walsentnocknern, Zerstﬁu‘bunsatreeknem. .

Rillema‘lzentnoclmarn und Au.f.scb:l.uBmaschinen zu Bammelmehl g .‘
bzw, Instant-Getraideprod.ukten wo:l.terverar‘beitet werdon. ; A

-4M2w75*a9i,1J.ﬂ'-'*ffﬁ*f
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2. Verfahren nach Punkt 1, dsdurch gekenuseichuet, 488’

..-6-- 128 201 - -
Erf:lndun sans rﬂcho . _
1 Verfahren zur Verringerung der Viakositﬂt von Geroalien-
mehl-Suspensionen durch Bebandlung wit Engywen und - '
nachfolgender Hitzeimktiviams dexr Enzyme, dadurch:
sekennze:lch.net, da suf dle Ceroaliemehl-suapension.
vorgugswelise auf eine Ueizemehl-ﬂauer-ﬂuspenaion,

gleichzeitig Proteasen und Alph-.awluen zZur J!:lnwir-'
" kung gabracht werden, o .

T

et e . ‘. -'. . . , .
.i" X gk L :. d .7 Ty _:.- - ok Rl L0 . "
. - . - .t ET o L S
af . -__-_ .. L .. T . - . -.

dex ceroaliemehl-Suapension zur;Verringerming der- -
Viekosltlt auf etwa /4 dex Viskositlt e:l.nar un'bahan—- -
dslten Suapension Je nach dem herzuatellenﬂnn Produtt
80 bis 1000 TE Protease und 5 bis’ 30 E Alpha-almylau .
pro kg Mehl zugeutst werden und die llimirkuns ‘dex . .
Enzyna bei I‘emperaturen im Bereich von 10 bis &0 °0
erfolgt. . : :
3. Verfabren nach Punkt 1 und 2, -dadurch sekennsoichnet. "
‘daB als Enqm—PrEparat, das Protease und Alpha-Awlne
enthilt, ein Gemisch von Them:l.tue und Brauerei—h:n
einsesetst w:lrd..

4. Verfahren nach Punkt 1 bis 3, dadurch gekennseichmet, . . °
da8 cerealiemehl mit Wasser -von 10 ‘bis 60 % 1in einem -

'RihrwerksbebHlter im VerbAltnis 14 0,5.bis 113 ein= ' - -F-

gemaischt werden, wobei dem Wasser vor der Zugabe des o
Nehles und sese‘benenfalla von welteren Insredent:len <
Protessen’ und Alpha-imylesen sugesetzt werden und -die '_ .
Suapona:lon 1.%is 60 Min, serﬂh::t und anschlisBend das
Raakt:l.onsprodukt in ‘bekannter w.iao ge‘bachn 'bn. _' K
getrocknet wir&s _ - : L

-
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&) Biscul by enzyme trestment and production method thereof.

@) There Is disclosed a biscult by enzyme treatment comprising & material selected from the group consisting
of cereals such as poiain, com, soybean or the lice added to a dough as pasiial substitulion of wheat flour,
huvlnglqunnthchdbmmﬁuﬁnﬂwlhmyhnalmnuﬁhmunﬂmdmymwm.
followed by molding and baking. There s also disciosed a method for producing a blscult wherein a material
sslecied from the group consisting of cereals such as potato, com, soybsan or the like la addad o & dough as
partial substftution of wheet flour, arxl enzyme treatment is performed with amylase slone or with combination of
amylase and protesse, folowed by molding and baking.
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The present Invention relates to a biscult and a method for producing a blscult by performing enzyme
trestment, in particulsr reistes to a biscuft end & method In which, for exampis, poteio, com, soybean or the
{lica is used as partial substitution of wheat flour, and an adding amount of these materials to a biscult can
be Increased by the enzyme treatmant, thereby it Is realized to provide a biscult having a tasts, flavor and
mouth-fesl lacking for conventional ones.

Qenerally, blecuits are produced by adding only whaat flour as caresl flour io a dough In many cases.
Com starch, com fiour, or the Fke Is somatimes used as a starch component other than wheat flowr,
however, lts adding amount usually doss not exceed several %. Verlous blsculis are produced st present,
however, It ls consldered that these show such diversity Inciuded in & rangs of dough In which wheat fiour
is used as aimost all of the materials &t moet, so that from thia meaning, it Is also considered thet a blscuit
in which a large amount of cersal flour of cereais other than wheat flour are added to a biscult dough
exceeds the mnge of diversity of the conventional biscults.

Convenilonally, f a materlal other than wheat flour Is addad 0 & biscult dough, such problems take
place due to difigrence In starch, protein and the Bke that the consistency of the dough e lost, and
processing by baking ls deteriorated snd the tike, therefore due to these causes, only such a product could
be obiained that provided no leavening having a vory hard mouth-feel in addition, powder feeling,
sticiness, rough feeling and the like peculflar o the material other than wheat flour mede the mouth-fesl of
the product deterioratad.

On account of thees reasona, the adding amount of the materdal other then wheat flour 10 the biscult has
boen resiricied, and a product could not be provided which made the best of the taste and flavor and the
mouth-feel of the material.

The inconvenient fectors which deteriorate the mouth-fest of the product such as the powder feeling.
the stickness, the rough fasling and the like pecullsr to the components of the materal cther than whest
flour such a3 potato, com, soybean and the Hie are caused by physicochemical characteristics pecullar 1o
these maierals. § these Inconveniant factors ame intended to be decreased, and the physicochemical
cheracterigtics of the materials are improved io control and remove the inconvenient factors. then thems
causes such a possibility that the taste and flavor and the mouth-feel lacking for the conventional ones
which sre sdvantages of theee materlals sre deteriorated et the same time. Therefors, when production of a
biscuit Is planned In which the material other than wheat flour is utilized to maime the best of the unique
taste and flavor and the mouth-feel of the original material, it ls necessary to specifically control and remove
only the iaciors Inconvenient for the blscult production.

The object of the prasent Invention Is to use a reistively large amourt of ceresla such es potato, com,
soybean, or the ke as partial substitution of wheat flowr, and only the factors inconvenient for the blsoult
production given by thess materiels are specifically controlied and removed, so as to control the leavening
(processing by baldng) by the adjustment of water retentivity of starch and the like and control the powder
fealing, the stickness, the rough feeling and the Ie given by the components of the materiale 1o be used
themasoives, thersby the adding amount of thess materials to & biscult 's Increased o produce & blscuit
having a tasie end flavor and a mouth-feel lacidng for the conventions] ones.

According to the pressnt invention, thers Is provided a biscult by enzyme treatment comprising a
material selected from the group consisting of cersals such s potain, com, soybesn or the liles added to a
dough as partial substihution of wheat flowr, having been subjactad to enzyme treatment with smylase slore
or with combination of amyiase and protease, followed by moiding and baking.

According to the present Invention, there |8 also provided & method for producing a biscult whersin a
material selected from the group consisting of coreals such s potato, com, soybean or the ke Is added 0
a dough as partial substitution of wheet flowr, and enzyme trestment is performed with amylsse alons or
with combination of amylase and protease, followad by molding and baking.

As the material other than wheat flour, without limiting to thoss examplifiad above, all cersal powder or
cereals subjected to the enzyme action by amylase sione or the combination of amyiass and protease cen
be used. The cereal powder or careals are preferably added es granule materials or powder materials.

As the enzyme, amylase and protsase can be used.

It is preferable that to the blscult dough containing potato not less than 15% by dry weight are added
0.001 to 1.0% of amylasse or amylase and protsase respectively, end the enzyme treatment ls performed,
followed by molding and bakdng,

The sdding amount of potato to the dough ls preferably 15 to 40%, most preferably 25 & 36% by dry
welght, thereby a product having a stable quality can be obtained. i it s not more than 15%., the potato
taste and flavor s deficlent, and If it exceads 40"%, there Is given such a tendency that sufficient leavening
cannot be obtained even after the amylase treatment. Conventionally. when it I3 not less than 16%.
“fioating® (leavening) s not provided, thus the mouth-fesl has been very hard. This is conalderad to be due

‘--—-—ﬂ'ﬁ



10

18

L{’l/

EP O 445 685 A1

o the infiuence of the water retentivity of starch.

The enzyme to be used for the treatment of the poisto-contalning dough Is amylase alone or the
combination of amylase and protease, and the adding amount is In a range of 0.001 fo 1.0% respectively,
however, it |s preferable as activity that amylase I8 3500 to 35000 units and protesse ls 3000 to 30000 units
(detenmined by the FCC method for both of them) for one kg of potato (dry weight). if amylase is lese than
0.001%, the effect on Improvement of leavening is not provided, and if It excoeda 1.0%, the control of the
treatment time becomes difficult, someatimes resulting In detsrioration of the taste and fiavor,

it Is praferable that to the biscult dough containing com not less then 15%. preferably not less than 20
to 45% by dry weight Is added the combination of 0.001 to 1.0% of amylase and protease respectively, end
the enzyme treatment is performed, followed by molding and baking.

When the biscult ls produced using comn as the material, conventionally it has been found that the
hardness of protein expresses in the mouih-feel by eddition nct less than 16% of it .

it is preferabie that to the biscult dough containing soybean not less than 15% by dry weight is added
the combination of 0.001 to 1.0% of amylase and protease reapectively, and the enzyme treatment ls
parformed, followed by moiding and baking.

When the blecult Is produced using soybean as the matsrial, conventionally due to the protein of
soybean, a hard and tight dough having a littie consietency I given, resulting in & hard mouth-feal.

in the present invention, verious materiale other than wheat flour can be used, and especially for the
cereals such as potato, com, and soybean, the uss of amylase and prolease Is espaclally effective.

When the material other than wheat fiour la added to the dough as the partial substitution of wheat flour
to perform the enzyme treatment, the treatment condition should be optionally determined depending on
the type of the material, the adding amount, the type of the enzyme and its adding amount, however, In
general the treatment temperature can be 30 to 50" C, and the trestment time can be 30 to 300 minutes.
Evalustion of the treztment can be carrled out, for examnple, by the mouth-feel of the product and the
specific gravity of the product.

incidentally, the present inveniion can be applled to other confectionary such es cooldes, crackers and
the liks.

As described above, the material other than wheat flour such ss cersals of potsio, com, soybsan and
the llie has the Inconvenient factors to deteriorate the mouth-fesl of the product such as the powder feeling,
the sticknass, the rough feeling and the like pecullar to K, however, when the production of a biscult ls
planned In which the original and unique iasts and flavor and the mouth-feel of the matsrial are sufficiently
utikzed, it is necessary in specifically control and remove only the factors Inconvenient for the biscuit
production with mainiaining the unique taste and flavor and the mouth-feet.

in the present Invention, these materals other then wheet flour are used as the partial substitution of
wheat flowr, and |t Is made possible to Increase the adding amount of these materials to the biscuit by the
enzyme freatment, thereby It Is reallzad that the biscult having the taste and flavor and the mouth-fesl
lscking for the conventional ones Is provided.

Namely, In the present invention, only the factors of these materials Inconvenient for the biscult
production are specifically controlled and removed by the enzyme treatment, and the reduction of the water
retentivity of starch, the improvement In processing by baking and lsavening, and the reduction of the
gtickness are designed, so as to increase the adding amount of these materials to the biscult, 8o thet there
can be provided the blscult having the tasts and fievor and the mouth-feel lacking for the conventional ones.

For example, the adding amount of potsiv can be gresily increased by the treaiment of the present
invenioin notwithetanding the conventional imit of 5 to 10%, and the potato feeling can be Increased. This
maleee It possible to produce a hard dough blscult which has the potato feelfing and Ia light and crisp having
llitle powder feeling.

According to the present invention, the enzyme treaiment production method of the meterial other than
wheat flour mekes [t possible to Increase the adding emount of the material which could be added In a itle
amount in the conventional ones, and the biscult having & novel tasts, flavor and mouth-fee! can be
obtalned which could not be obtained only by wheat flour.

In addition, according io the present invention, the tresiment of amylase alone or of the combination of
amylase and protease can Improve the processing by baking and leavening by the adjustment of the waler
retentivity end reduce the powder feeling, the stickness, the rough feeling and the Hke given by the
components of the meterial themselves, so that the adding amount 1o the biscult cen be increased.

Further, accortiing to the present invention, in accrodance with the Increase in the adding amount of
these materials, it becomes possible t produce the biscult having a blending ratio which could not baen
achleved only by wheat flour (for example, a hard dough biscut having a large amount of olls and fats and
the fke), and the biscull having the mouth-feel lacking for the conventional ones can be obtained In which
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the ariginal mouth-fesl of the meaterial kseif Is sufficlently utifized.

According 1o the present invention, the material other than wheet flour such as for examgle potato, com,
soybean and the Wfie [s contained as the pertial substihstion of whesat fiour by not less than 16%, and by
moans of the enzyme treatment, only the nconvenient factors for blecult prockcion given by these
metorials are specifically controlied and removed, and the leavening (processing by baking) Is controlied by
the edjustment of the waler retentivity of starch, protein or the ke, and the powcer feeling, the stickness,
the rough fesling and the M given by the components of the maieriel to be used themseives are
controliad, thereby the limit of the adding amount of these meterials to the biscult ls Increased, and the
biscuit having the tasts and flavor and the mouth-feel lacking for the conventional ones can be produced in
which the tasts and flavor of the material la sufficlently utilized.

The presant invention will be expisined In detall heretnafter according to examples, however, the
present nvention i not imited only to the following examples.

incidentally, all of the numerals described hers (ihe addiion %) are shown by dry weight % for a

* product.

EnmpbbCanpuﬂanEg(Gnmpaﬂmglﬂ_wlpedlbqnvﬂyo_fEM

To & dough containing 40% of potato was added 0.05% of Denazyme SA (Nagess Biochemicals, Lid.),
and the enzyme trestment was performed at 40 ~ C for 30 minutes, after which molding and baking were
carried out 0 produce & hard dough biecxit to be & group of amylase addiion and 30 minutes treatment
(Bamgple 1).

A hard dough blscult was produced In the same menner with the enzyme treatment time of 0 minute o
be a group of amylase addition and 0 minutes restment (Comparative test 1).

in addition, & dough without addition of amylase was used to be kept static for 30 minutes, after which a
hard dough biscult wes produced in the same manner to be a group without reatment of amylase
(Denazyme 8A) that is a group without amylase addition and 30 minutes treatment (Comparstive test 2).

The results of comparison of the product specific gravity are shown In Teble 1 with respect to these
biscults.

Table 1
Product specific Product moisture
gravity (g/cnai content (%)
Example 1 0.362 4.3
Comparative test 1 0.501 4.1
Comparative test 2 " 0.519 4.5

Bxample 2

To a biscult dough contalning 35% of potato and having an olls and feis content of 10% was added
0.01% of Dissmen (Otiwa Chemical Co., Lid.) as amylase, which wee subjected to the treatment st 40" C
for 30 minutes, followed by roling, lamineting, demolding, and beking to try to produce & hard dough
biscult.

This biscult had the potaio fesling, which was a light and crisp hard dough biscult having little powder
fealing.

Example 3

A biscuit dough containing 30% of com flour in which 0.1% of Protease P (Amsno Pharnacsutical Co.,
Lid.) and 0.03% of Kokulass (Sankyo Co., Lirl) as amylase were acided was prepared, which waa irested st
40 " C for 45 minutes, followed by rolling, lamineting, demakiing, and beking to cbtain & hard dough hiscult.

in this biscuit. the deterioration In the mouth-ieel due to the ues of com flour (s tandency of being hard
ond difficult to float) was improved. and It was a biscult having a soft mouth-feel having rich tasis and flavor

4
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of com.

Example 4

A biscult dough contalning 25% of roasted soybean powder In which 0.02% of Amylass AD (Amano
Pharmaceutical Co., Lid,) ae amylase and IP-Protease (Selsin Phamaceutical Co., Lixl) as protease were
added was treated a2 37 ~ C for 60 minutes, followed by moiding end baking to obtain a blscuit.

In this biscult, the hardness of the mouth-fesl due to the eddition of soybean powder weas restricted, and
it was a biscult In which the good taste and flavor from soybean were sufficiently utilized.

1. A blscult by enzyme trestment comprising a matarial sslected from the group conatsting of cereale
such as potato, com, soybean or the like added to s dough ss partial substitution of wheat flour, having
been subjected 10 enzyme treaiment with amylase alone or with combination of amyless and pratesase,
followed by molding and baldng.

2 A method for producing a biscult wherein a material selected from the group consisting of cereals such
as potsio, com, soybean or the like le added to a dough as partial substitution of wheat flour, and
enzyme treatment Is performed with amylase alone or with combinsiion of amylass and protesss,
foliowed by moiding and balkdng.

34 The meathod for producing a biscult according to claim 2, wherein to the biscult dough containing potato
as the cereals other than wheat flour not less than 15% by dry weight are added 0.001 o 1.0% of
amylase or amylase and protease respectively, and the enxyme treatment ls performed, followed by
molding and baking.

4. The method for producing & blscult according to claim 2, wharein to the biscult dough containing com
as the cereals other than wheat flour not Ises thén 15% by dry welght is added combination of 0.001 to
1.0% of amylass and proteass respectively, and the snzyme treatment la performed, followed by
molding and baking.

8. The method for producing a biscult according to claim 2, wherein to the biscult dough containing
soybean as the cereals cther than wheat flour not less than 15% by dry weight Is added combinstion of
0.001 o 1.0% of emylase and protease respectively, and the enzyme treaiment ls performed, followed
by moiding and baking. :



European
0) Patant Offics EUROPEAN SEARCH Apphication Number l
REPORT
EP 91 10 2458 '
DOCUMENTS CONSIDERED TO BE RELEVANT
Citation of dooumen with bulastion, whnre spprprists, Relevant CLARKIICATION OF THE I
Catogavy of relovant passagee o cinie AFPLICATION gint. OLE)
X FR-A-2 327 731 (QIST BROCADES N.V.) 15 A1 D238
* Claims 1-4,6-14,18; page 2, lines 28-34; example 4~ '
X | CHEMICAL ABSTRACTS, vol. 63, 1980, page 738, sbetract | 1.2.5
no. 44283x, Columbus, Ohio, US; K. CHAKRABORTI et al.:
- rotein bread from whesat and nondefatted soybean .
flours"™,
& NAUCHNI TR, VISSH INBT. KHRANIT. YKUSOVA
PROM-ST., PLOVDIV 1977, 24. Pt 1, 117-28 l
PX |FR-A-2 636 504 (MINOTERIE DU COUTELET et al.) 1.2
st o
A 4 )
X |eB-a176782 (R GRAHAM 125 '
* Clalms; page 2, lines 108-125"
X Gb-A-2 228 18 (R. OBMUNDBSEN) 1-4
* Claimes 1-3; page 1, ines 16-86; exampile X *
- TECHCAL PELDS
X FR-A-2 674 {(BOCIETE AWMILIAIRE DE MEUNERIE) 1.24 SEARCHED (it CLE)
Sunmary endcletma® A21D l
The preeent seerch rapert hes bean &riwn up for ail clalem
Pca of ssarch Date of compietion of Searh Examiner l
The Hague 05 June 1 COUCKE A.O.M.
GATEGORY OF CITED DOCUMENTS E1 sarfier prieni dooumesnt, bul published on, or sfter '
X1 partiooisrly relavent ¥ telen slowe the Sling dute
¥: particularly relevant ¥ otsnbined with ssother D: docwmant oited in the sppliostion
dommant of the sune catagory L1 docwmant cited for other nesons
A1 tathnologicl beuliground
01 mon-ariiten dipolcssrs &! wesbher of tha sama patent fanmitly, sorresponding l
P imeormadiste docummt doowment
T 1 theory or principis usderying the irventien



\.\\.\
| A G R RO O I A D
US 20020004084A1
as) United States

a2 Patent Application Publication (o Pub. Ne.: US 2002/0004084 A1

ENGELS ct al. (43) Pub. Date: Jan, 10, 2002
(54) DRY BAKERY PRODUCTS ANDA PROCESS (W) Fareign Application Priority Deta
FOR THEIR PREPARATION
Nov. 8, 1994 (EP) 942032533
(76) lnvenios: AALDRIK ENGELS, gmm TER Publication Clamification
AALSMEER EV
HASE]!ORG.(:ML'!)':HUIM (NL); 51) I Q7 A21D 2/00
MARTIN HOOGLAND, PH LAREN 52) Us.L 426/18; 426/555
(NL)
(£7)] ABSTRACT
Correspondence Address: The invention concerns dough a5 well as a process for the
CUSHMAN DARBY & CUSHMAN preparation of dry bakery products, particularly crackem,
PILLSBURY MADISON & SUTRO comprising the addition to the dough of a bakery ingredient
1100 NEW YORK AVENUEN W propared by fermeniation of cereal germms with lactic scid
NINTH FLOOR EAST TOWER

WASHINGTON, DC 200053918

(*) Notice: This is a publication of a cootinued pros-
ecution application (CPA) filed under 37

CFR L53{d).
(21) Appl. No.: 08/836,650
(22) PCT Filed: Nov. 6, 1995
(86) PCT No- PCT/EP95SA430

producing bacteria. The fermentation is preferably camied
out with Lactobacilli, such s Lactobndllies piomnorwn.
During the fermentation yeasi sndfor earymes such a=
proicases and carbohydrases may be added o the fenmen-
tation mixture. After the fermeniation the mixture is pref-
erably concentrated or converted into a dry product which
can be casily shipped siored and bandled

The use of the bakery ingredient leads to a simplified and
shorter process for preparing dry cereal producis and
improved product propesties. For crecker mamufacture the
traditional spooge sicp can be omitted.
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Figure 1
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Figure 2
Continuous Flour Fermentation Process

Step 1 Step 2
Flour/ Water Slurry Yeast Fermentation

lour, Water, east, Flour,
ctobacilluﬁ ater,

ulture xtrose

four, Shortening,] Step 3
alt, Soda,
nzymes Dough
Fermentation (2h, :io"g
N Rolling, Laminating, Cutting
- ot
Y Baking

R e Mkt



Patent Application Publication  Jan. 10,2002 Shect 3 of 3 US 2002/0004084 A1

Figure 3

Invention:
One - Step
"All-in Dough" Process

Step 1
All-in Dough

2

lour, Water,

hortening,
alt, Soda, [*—|Addition of Invented Ingredient

nzymes

Fermentation (2-4h, 30°C)

—

Rolling, Laminating, Cutting

Y

A
—
o a s we mm




US 2002/0004084 Al

DRY BAKERY PRODUCTS AND A PROCESS FOR
THEIR PREFARATION

[0001] The present invention relates 1o dry bakery prod-
uct, 3 process for preparing them and s novel bakery
ingredient employed in that preparation. more particularly
the invention is concerned with crackers and & process for
their preparation.

[0002] Conventionally, so-called premium crsckers (ako
known as cream crackers or fermented crackers) are goner-
ally mamufactured by preparing a mixture of flour, water,
yeasl and sugar, followed by a conventional sponge fermen-
tation involving low spced mixing of dough ingredicnts
(four, waler, yeasi and ofien salt) on a dough mixer for
20-25 minules or using s combination of low snd high spoed
mixing. The mixture is fermented in bulk for the time stated
in the recipe, commonly 18-24 hours (sponge fermentation).
Duriog this fermentation the yeast fermenis oul the sugamns
while the lactic acid bacteria thal are always present in
commercial yoast products assimilate some of the products
of yeasi and lactic acid bacterin. The mixture provides
camponeats that contribuie 10 laste, texture and appeal of
preminm arackers. Such & mixture is 1ben added o (he rest
of the ingredients which make up the preminm cracker
dough and processing proceeds in a conventional way.

[0003] On s laboratory scake two main conventional ways
of processing can be distinguished: classical premium
crecker mannfacture and starter cvitore based premium
cracker manufacture, see R. C. Hoscooy and various col-
Iaborators in Cercal Chemintry, SK3) 185-8 1980, 57(4)
249-52 1980, £2(3) 158-62 198S, 66(1) 7-10 1989. Both
involve 1he prepanation of a pre-fermeniation slurry from
flour and water, fermented with a laclobacilli containing
yeas! or with yeast and a separaiely added laciobacilli marter
culture. This prefermented shury is ihen added to the sponge
fermentation mixture and the sponge fermentation step is
performed which typically takes 18 hours at 30° C. In
practice, these prefermeniation sieps are nol carried out bat
a sponge fermentation is done s the first sicp. It is followed
by the dough fermentation siep which takes typically 4 bours
at 30° C. Dongh handling is completed in ihe usual way by
rolling, laminating and cuiting. Total production time before
baking is generally well over 20 hours. This is schematically
sel out in FIG. 1.

[o004] The process can be shortened by using the con-
tiouous or semi-coalimous pre-culiure process involving a
yomhndfmnlmndlhdnlﬂdbmdﬁ:m

tion. Quantities of these fermeniation broths sre then added
10 the final dough mixture as required. This process is used
in indusiry and is schematically se1 out in F1G. 2. A problem
hhlylomrmlhlhulppmd: is the difficulty of main-

taining adequale process conirol 0 as 10 ensure a consistent
addition of tbe fermented ingredients lo the main dough
ingredients. An incomrectly matured fermenicd ingredient
will prodnce & substandard final product. The pre-formen-
tation procedures can reduce the mamufacturing time per
baich 0 a few boums. However, the pre-fermentation pro-
coases require contiouous maimepance. The fermentations
periodically require 1o be ro-sot with resulling considerable
producticn inconvenience. Additionally, the tots] number of
processi is nol greatly reduced. ln EP-B-0 153 057
|pm=u?:r:m'bldmwhthﬂmncnmmnanlyh-
mentod in a 10% aqueous slurry with Iaciobacilli and

Yo
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optionally yeasi. This shirry is then added 10 the cracker
dough. The lofal process s described by D. Fox ¢t al in
Ausiralian Journal of Biotechnology, 3(2) 139-43 1989. This
process in practice requires the fermented flour slurry o be
produced on the same location where the cracker dough is
produced, Also, the comimuous fermentation is difcult to
adapt to required variations in production volums of the
crackers

[0005] Tins, all methods ws described sbove have various
disadvantages, mainly being long process times (fermenta-
lion and proofing) and & large number of process steps which
makes processing complicaied and involves extensive and
complicaled equipment. For example, a cracker mamufac-
turer who wishes (o operate the process using the prefer-
menistion method instead of 1he more classical methods will
need 1o ioves! in new, different and complicsted equipment.

[0006] Hence, there is an need for an improved process for
manufacturing dry bakiery products such es rusk, crackers
(including fenucnied agd cream crackers, chemically leav-
ened crackers, soda crackers, eic), dry biscuits and the like.
Such process should involve fewer process steps, and/or
lead to shorter and simplified procesing and/or less invest-
ment in expemive machinery on the pant of the cracker
manufacturer. The process may also lead lo dry baked poods
with improved propertios such as Savour, laste, texture or
appearance.

[0007] It has now been found that dry baked goods can be
produced, with & simple process for preparing the dough,
which does ol involve the use of diluted aqueous shorries of
fermented fovr and/or sponges by the manufaciurer, by
using a pew bakery ingredicnt as bereimafier described.

[0008] The new bakery ingrediemt comprises fermented
cereal germa, prepared by subjecting cereal germs to fer-
mentation with lactic acid bacteria and optionally yeast. The
fermentation may be carried cut in solid state or in an
aqueous medium. If carried out in an aquecus medium, the
fermented cercal germs according to the invention are
genenlly obtained as a wot shury. This slurry can be used an
such as a baking improver, but' it may advantageously be
concentrated by partial rernoval of water. Furthermore, by
substanlially complete removal of water it may be comveried
into a dry form, which has the additional benefit of improved
siorage stability and essy bandling and shipping. Addition-
ally, it is also possible (o use liquid extracts of the fermented
cereal germs which may in turn be converied to concentrated
or a dry form. The bakery ingredient comprising the fer-
mented cereal perms in any of lbe forms deacribed above
constitmes one aspect of the invention.

[0009]) The cereal gorms may bs derived from wheat,
barley. rye, comn, rice and other edible cereals. Germs from
wheat or barley are preferred, panticularly wheat.

[0016] The fermeniation for cbisining the fermented
corcal perms 5 camried oul wsing standard fermentation
techniques, preferably using starter cultures compriaing lac-
tic acid producing bacteria. More preferred lactic acid bac-
teria are Jaciobacilli such as Lacrobacillus plantarum or
Laciobacillus brevis. Yeast may be sdded 10 the marter
cultures used, in particular Saccliaromiyces cermvisiae.

[0011] The fermentation of the cereal germs can be carried
oul using a level of solids of between 5 and 95% by weight,
preferably between 5 and 40%, more prefersbly between
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20-40%, and can be carried oul in any hygicnic fermentation
vessel with provisions for good mixiog and tempuorature
control. The temperature in genenlly kept a1 15-50° C.,
preferably 25-40° C. Frior to fermentation the fermentation
mixiure may be pasteurized or sierilized ¢.g. by using HTST
equipmenl, whereafier 1he lactic acid producing bacteris snd
optionally lhe ycas! sre added 1o 1he mixiure. The fermen-
Iativn process is carried out for 15 miputes 10 72 hours,
prefersbly 8-72 hours, more preferably 30-72 hours, most
preferably 48-72 bours, and the matrix may be pasieurized
or sierilised again in order 10 inactivaic visble organismns
and/or enzymes.

[0012] Beforc or during the fermentation the cereal germs
may be treated with various cozymes, preferably those
baving protease and/or carbohydrase (particularly amylase,
amylo-gluuﬂdm bemi-cellulase or cellulesc) activily.

' Sn:h treatment is preferably camried oul simultaneousaly with
! \be feymentation. The treatment leads to improved propertics
of the fermented cereal germs which in tum Jeads to
mpuvdmdlhbu;huwﬂuﬂnmrm
and odour of the cracker in which the bakery ingredient is
used.

[0013] In addition to the cereal germs, the siarter culture,
and optionally the yeast and/or the enzymes, the fermenta-
tion mixtures may also include cereal {particularly wheat)
Bour and otber ingredionts such as salt, malt, sugams such as
dextrose, sucrose or molasses, and proicing (particulady
gluten) which may be (parily) chemically or enzymatically
degraded.

[0014] The resuliing fermentation broth can be procassed
in various ways, including siabilisinp/preserving the final
product. Such processing may include chilling (eg. to
refrigeratar {emperstures), conceotration by evaporation of
waler leading 10 a concenirated shuty or paste, or processing
Jeading 10 » solid product such as deep freezing or drying
(e.g- by use of spray-dryer, frecze dryez, ring-dryer, fluid-bed
dryer or vacuum-band dryer equipment). If before such
further procesasing solids arc removed from Lbe fermeatation
broth an extract is obtained which can be further processed
as described above. Befare or afier drying the fermentation
product may be combined with carricr materials (e.g. modi-
fied starch or mahodextrin) or with other dry ingredients
commonly used for bakery applications, such as dry yeast,
dry flour or dry sugars. The resulling mixture can be
subjccied 1o further drying if desired. The final dry product
should prefersbly have a moisiure content of 10% or less,
more prefersbly below 6%. During or sfier fermentation of
the cereal genns other parts of coresls (¢g. bram or
endosperm) may also be added.

[0015] The bakery ingredicnl sccording 1o the invention
may be used as a baking improver in the prepamation of dry
bakery products, particularly crackers. The term “baking
improver™ is herein 10 be undersiood to be a composition
comprising at least onc component which facilitaies or
improves the processing of dough or improves the propertios
of dough and/or of the bakery products prepared therefrom,
Such improvemenis may be in: processing time, fermenta-
tion lime, proofing time, dough rheology, dough handling,
specific volume, dough stability, dough Hexibility, dough
tolerance, appearance of the bakery products prepared from
the dough (¢.g. colour), organoleptic properties of the bakery
products (Bavour, tasie, odour), siructure or texture of the
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bakery products, staling propenties, shell life, etc, The bak-
ery ingrediem) according (o the invention may be added as
such 1o flour or dowgh or may be flrst combined with other
bakery ingredients, including bakery ingredivots which are
koown in the art a8 baking improvers according 1o the
definition shove, such as eozymes (c-amylase, xylanase,
glucose oxidase, peroxidase, eic.), cnmlsifiers (mono- and
diglycerides), salis (g NaCl snd NaHCO,), chemical
oxidizers (c.g. sacorbic acid and KBrO,) and proteins (par-
ticularly glulem) which may be (panly) chemically or enzy-
matically degraded.

[0016] Tows, a furtbor sspect of the iovention is a new
process fior the preparstion of premium creckens in which the
bakery ingrediont according to the invention is incorporated
in the dough prior 1o baking, whereafier the dough is further
processod and baked as known in the . The dowgh
comprising Ibe bakery ingredicnt acconding 1o the ipvention
is anotber aspect of the invention. The prepanation of the
dough according to the imvention can be carried cut as a
ope-siep process, in which all ingredients, including the
bakery ingredient according to the invention, sre mixed at
the aame time and the resuling dough processed in the usual
way.

[0017] Therefore, an aspect of the invention is the use of
the bakery ingredieni prepared from fermemied cereal perms
as set out above, which permits shortening and simplifying
of the cracker production process. This new process can best
be compared with both the classical process as well as the
siartor culture based process as sal out berein before, the
major difference being that through the use of the bakery
ingredien the first processing sieps of both prior ant pro-
cuﬂunhelvu'lhd.lhl-mllinginlmlehmml
procesaing lime and svoidance of 1he use of luge quantities
ofﬁmhddumhppmmnlndpqulh
final dough sisge is the only remaining siep. In the pew
process a mixture is prepared from Bour, water, yeast, sugar
(and if datined additionsl ingredients such as prior an baking
improvers as meolioned shove, flavours, herbs eticetera).
Thbe oew bakery ingredient is incorporaied in this mixture,
which can be done after mixing iogether the conventional
ingredicuts, but this can also be done in any earlier stage by
mixiog the bakery ingredient with ome or more of the
conventions] ingredients before incorporstion in the bulk of
the dough. After mixing all the dough ingredients, including
the new bakary ingredient, the dough is preferably allowed
to ferment for a few bours (0.5-8 booms, prefenably 1-4
bours) a1 2 moderaie temperature (betwoen 1S and 50° C,,
preferably between 25 and 35° C.). Following this, ihe
dough js processed in cooventional ways: rolling, laminai-
ing, cutting, and baking. An example of such 2 process is
schematically given in F1G. 3. In addilion, since the process
requires oaly Lhe cxira addition of a single (Jow volume)
ingredient, thore are no technical requirements involved and
thus no major capital cost implications for praduction pro-
cedures or meintenance. When the process according to the
present iovention is compared with the comventional meth-
ods of preparing premium crackers, it can be concluded that
tbe total mumber of production operations can significantly
be reduced from four 1o one step, and as a consequence the
process for the prepanation of the dough for erackers can be
reduced from well over 20 honrs for the conventional
“sponge and dough™ process 1o below B hoors (or even
below 4 bours) for tbe process acconding o the present
invention. The bakery ipgredient can be produced in a
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different location than the production of the dry bakery
products and can in concentrated or dry form essily be
shipped and siored and used as and when required.

[0018] In preparing the dough for dry cereal products such
as premium crackers with the new bakery ingrediont accord-
ing to the invention the use of various other conventional
baking improvers as meationed above is recommended,
such as enzyme prepantions comprising a-smylase, pro-
toase and/or hemicellulase (c.g. xylanase), siabilizers, emul-
sifiers, hydrocolloids, dough relaxing compounds (such s
proteinase or wheat gluen, which may be dried and/or
modifled by chemical, physical or cozymalical action).

[0019] The hakery ingredicnl according to the inveation
may be added 10 the dough in an amount 50 28 1o provide
between 0.1 and 10%, preferably between 0.2 and 4% and
more preferably betwoen 0.5-2.5% by weight of formented
cereal germs in the dough, based on the total amount of flour.
It may also be added directly to tbe flour in the amounis
specified abowve, or 10 another ingredient for the dough in
such an amount that in the dough the amount is within the
limits specified above calculated on the amount of flonr
nsed.

[0028] As outlined sbove, the bakery ingredient according
w0 e invention may be used in the mamufacture of prominm
crackers (including fermented- and cream crackers) for
processing reasons. However, the bakery ingredient may
aleo coatribute to fisvour, taste, texture and appearance
which is also applicable to other forms of dry bakery
products, including chemically leaveped crackers, soda
crackem, oic.

[0821] The cereal garms wsed for the preparation of the
bakery ingredicat are a side-product oblained when prepar-
ing flour from cereal.

[8022] Intsble 1 below the new process is compared with
both the conventional “sponge and dough™ process as well
as with the process acconding to EP 153 057 on a number of
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[0023] As ix immediately evident, the new process using
the bakery ingredient according to the invention bas many
benefits for the preparstion of premivm crackers.
[0024] The invention is further exemplified by the follow-
ing cxamples, but it is in no way limited thereto.
EXAMPLE 1
[602S] Prepamtion of the Bakery Ingredient.
[0026] Fermentstions for the production of the bakery
inpredient were camicd out on 3 2 liter scale using double
walled glass fermenters equipped with pH measuroment/
logging facilities using Ingold pH clecirades in combination
with Consort R601 (Consort B. V., Antwerpen, Belgium) pH
iransmitters. During fermentation the temperature was main-
tained at 30° C. through the jacke! using an external water
circulation bath.
[0027] The fermenter was flled with 800 ml tap water and
300 grams of commercially available wheat perm flakes
(Spillens). During filling the slurry was gently sgitated ai
50-100 rpm using a 10 cm dismeter stiring blade in com-
bination with a sliring mowkr. Fermentation was staried,
vsing the non-sicrilised submmie, by the inoculstion of 20
ml of a washed cell suspension (109 cfu/m]) of the bomo
fermentative lactic scid bacterium Lacrobaciilus plantarim
NRRL B18 368 and 0.33 ml of each of the following eazyme
preparstions viz prolease 130 and a-amylase amylo 300
L3S (trade names of Quest Inkemationsl, Naarden).
[0028] The fermenation was stopped afier 48 houm by
in-situ pastcurisation of the whole broth (30 min a1 80" C.),
which was subsequently freeze dried in a Uniiop 800 L
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Freexe Mobik: 24 (The Virtis Company [nc., Gardiner, N.Y.
12525) labonstory frccze dryer using tbe following drying
conditions: condenser temperature —60 10 -80* C., product
temperinre -Mr" C., vacuum 10 Ps. Finally the frecze dried
product was made into a fine powder vaing a Tefal, Quick
Foadmaster borizonial knife mixer.

EXAMPLE 2

[0029] Preparation of the Bakery Ingredient.

[0030] In a suitablec double walkd fermentor 10 1 of a
mixtore consisting of 275% w/w of wheal genm flour (Roland
Indusiries Inc, St Louis, Mo.), 72.95% w/w of 1ap water and
0.1% w/w of Promalt 195 (enzyme sysiem having a-amy-
lase, f-glucanssc and proiease activities®) is kept al a
temperature of 55-60° C. for 30 minutes and thercaficr at 85°
C. for 30 minutes. The mixture was cooled 1o 35° C. and 10
it was added: 0.033% v/w of Amylo 300 (liquid smyloglu-
cosidase preparalion*), 0.033% v/w of Bioprotease FL (lig-
vid fungal protesse presparation®) and 0.001% w/w of
Sardo SC (frozen starter cullure coolaining 45.109 vee/ml.
of Lactobacllus plantarum*®). Fermeniation was continued
for 48 hours during which the pH dropped io 3.5. The
fermeniation broth was pasicurized (30 minwies st 80° C.).
25% w/w of Paselli MDIO (malindextrin markeied by
Avebe, Veendsm, The Netberlsnds) wes added and the
mixiure was spray driad using ap inket air temp. of 180" C,
and an ontled eir emp of 90° C.

[0031] The bakery ingredient was obuincd as a slightly
yellow coloured powdered product.

[0032] 1trade names of Quest Intemational, Naarden,
The Netherlands.

EXAMPLE 3

[0033] Applicstion of the Bakeory Ingredicnt in the Mamu-
facture of Premium Crackers.

[0034] Premium crackers were preparcd using the conven-
lional sponge and dough process, ma well as the proces
according 10 the invention. The following recipes were
adberod to:

—Bosioes
Procem sccording
Sponge mad Dough 10 the bvestion
ond | Wheat Plour 10008  Whent Plowr
30g  Wer X0y e
49 Vet nog Shortming
{compressnd) ibg Sall
Doagh: 4 Ynat
Sposge phm: s Sk
250 g Whent Floor 0as g Bichake & BSC*
110g Shoriesing k] Fartesied wint
g Salt e (Tevented
45, Soda ingredieat)

*A mixture of protesss sod a-Asvylase markeisd by Quest Inicrostiosal,
Naardes, the Netherinnds.
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[0035] Processing was dome along the following lines:

Procam
scconding
Sponge & Dough w0 the
Spoogr:  Mixing time (min) L] -
Spouge tamp. (* C.) x -—
mﬁ-—nﬂh s _—
Dough: Mixing time (min): LY ] I 5a I
Dowg! teap. € C % o
mmhllll 4 4
E
Procesing:  Laywm i "
Dough beight (oun): 10-128 1.0~1.25
Dough weight per
pice (g% 45 45
Cutter dimension 5u4? a4z
F
Toagemture (* Cx 248 268
conditionx:  Bakiag tme (min): 453 485

[0036]) The following equipment was used:

[0037] Mixer: Monon dovble-Z-mixer with 2 specds
and double jacied walls plus thermostat. Coonccted 0
the mixer was & recording device for measuring dough
temperature and mixing energy.

[0038F Proofer: sot on 26® C. and 75% relative bumid-
iy.

[0039] Sheetor: Seewer Rondo.

[0048] Owven: deck-oven, with adjusisble top- and bot-
iom beal.

[0041] The resulling crackers were tested and cvaluated
with the following resunlt:

[0842] Evalustion of Crackers:

AlHn produced
Sponge and Dongh Crackar
Appamacs: pood, uailorm good, naifiorm
luul: svan s
apamad, sveas openad,

lihl -h (wom): Lr ) 54“-
pH of ime :luir 7 76
Ealing propeytios: tander, crisp umdus, cricp

1. Dough for the prepamation of dry baked goods, char-
acterized in that it comprises a bakery ingredient prepared
ﬁomunnlwufemeudbyhmnmdhmmgm

2. Dough sccording 10 claim 1 characterized in that it is
rolled and laminated.

3. Dough aceonding to claims 1 or 2, chancterized in that
the baked goods are crackers.

4. Dough scconding 10 claim 3, characterized in that the
crackers are premium crackemn.

3. Dough scrording to claims 1-4, characterized in that
the bakery ingredienl compriscs fermented wheat germa.

§. Dough according o0 claim 1.8, characterized in that the
lactic acid forming bacteria are lactobacilli,
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7. Dough sccording lo claim 6, characterized in that the
laciobacilli are Lactobacillus planiarum snd/or Laciobacil-
fus brevis.

8. Dough according lo any ope of claims 1-7, characler-
ized in that cercal germs were fermenied in the preseoce
enzymes having protease and/or carbohydrase activity.

9. Dough according fo claims 1-8, characterized in that it
comprises the bakery ingredient in an amount so as to
provide 01-10% by weight of fermenied cereal germs,
calculated on the amount of flour.

10, Dough according to claima 1-9, characterized in that
the bakery ingredieni is conceniraled by partial removal of
waler.

L. Dough according to claims 1-9, chancterized in 1hat
the bakery ingredient is in a dry form.

Y3
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12. Dough according 10 claim 11 characterized in thal the
bakery ingredient is prepared by spray-drying

13. Dough according 1o claims 1-12 characterized in that
il comprises an eximct of the fermented cereal germs

14. Dough according (o claim 1-13, characterized in that
il comprises an enzyme compasition baving s-amylase,
{bemi-)cellulase snd/or protease sctivity.

15. Dough according 10 claims 1-14, characterized in that
it comprises gluten which- is at least parily modified.

16. Process for the preparation of dry baked goods char-
acterized in that a dough acconding Lo any ooe of claims 1-15
is baked.

17. Dry baked goods obiained by the process of claim 16.
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[57] ‘- ABSTRACT

A method of substantislly decreasing the shortening
content normslly required in chemically leavened
wheat flour based doughs or batters which comprises
incorporating into the dough or batter in lieu of the
shortening ormitted, from about 0.1 1o 35% by weight,
based upon the flour content therein, of an edditive
sclected from the group comsisting of the sodium and
calcium salts of acyl lnctylotes of C,~C,, fanty acids
The preferred additives are sodium stearoy! kictylate
and calcium stearoyl lactylate, ench being utifired at n
concentration of about 0.5% by weight. In optional
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SHORTENING SPARING PROCESS FOR
CHEMICALLY .LEAVENED BAKED AND FRIED
PRODUCTS AND COMPOSITIONS FOR

PREPARING THE SAME
This upplication is a continuation-in-purt of uppllcn-
tion Ser. No. 78,237, filed Oct. 8, 1970, now.U.S. Put.
No. 3,773,521 und cniitled SHORTENING SPARING
PROCESS FOR WHEAT FLOUR BASED BAKED
OR FRIED DOUGH PRODUCTS AND DQUGHS
PRODUCED THEREBY. The subject matier of the
purent applicution is expressly incorporated herein by
This im'enﬁm reintes to a procesd for substantiolly
the umount of shortening normally required
in chemically leovencd. wheut flour based doughs or
batters without adversely lﬁecung thé yppearance and
uste charncteristics of the finished products. More par-
ticularly. it is concemed with such a proee-nsmll o
premixes und compositions useful in connection there-
with for the production of protein fortified or unforti-
fied buked or fried goods which employ a constituent
nbﬁedﬁmﬂumofﬂnndwmormlmumnh
of ucyl luctylotes of C,~C,, futty acids ss an additive in
lieu of the shortening content omitted or mt reduced
lewlsfmll’:dou.huhmrfmhﬂm in pre-
ferred forms, sodium or cakcium.stearayl-2-lnctylate is
utilized us the shortening sparing agent, and a protein
suppicment such as soy flour can optionally be added
to the dough or batters to increase the nutritional con-
tent thereof.
Whent flour based goods such ss breads, cookies,
crackers, biscuits and cakes are staple foods in many

countries of the world because of their relotively high -

ailoric value, ready availability of wheat flour at an ec-
onomical price. and the attractive organoleptic and ap-
pearance properties of the food products. Wheat flour
based products of this type typically contain water, slt,
i dough conditioning agents in ad-

As b well um-hhmmnfhuh-ed
dllncl-mudu;deumdlom

two scpamte categories, namely yeast leavened or
leavened doughs or batters. Conventional
anunh-edhu:hwh:hmmye-t-ﬂuv-

ening agent therein are.a prime example of products of -

the first mentioned clams, and these are generally char-
aeln‘nedbynmﬂgld but pliable dough. Serni-rigid
of this type are generally necessary in order.to
provide 8 matrix of protein which entraps srall cells of
carbon dioxikie produced during fermenintion by the
Mmm-w-pwhmmhhk-
ing the CO, trupped therein expands and the protein
snd starch matrix of the dough becomes progressively
denatured and gelainized and more rigid. At the end of
ﬂueootimtlmd'wch-bakin;nrﬁyim.dum
Iueunpedanduelf-tulnm..rmshad
roised brend product remains,
anotllerhlnd.chmclllylumdpmducum
pmrnllydtwotypel.bmnﬂundﬂdmbped
doughs, und are characterized by the lack of a semi-
npipuuelnmwll For example, o conventional cake
butter, which is a high moisture, semi-fluid, pourable:
upenslon containing 70 to 80% water, cannot effec-
tively be leavened by yeast, becouse during fermenta-

2

tion theredf the CO, developed quickly vscapes to the
atmbsphere nnd thus cannot serve to roise the product
diring baking. Accordingly, it is necessary with such
butter products to thoroughly udmuu:emedlem
thereof and rely upon relatively quick: ruising in the
oven during beking. Hence, chemically leavened sys-
tems employ udditives such as boking powder which
pmduneﬂnmqummmmlummbmnmlb
coincident with the heating. drying out and denaturize-
tion and gelniinkmtion of the protein and starch com-
ponents of the batter. As can be appreciated, timing of
the gu-pmducn\; action of the chemical leavening
ogerit i exceedingly critical in systems of this type by
wuuedﬂnhekdnmnpdnm-umﬂnhner

+ Similarly, cookie or cracker doughs do not have the
raqummm:clmucmmlehulm yeast to be
on effective leavening ngent therein. This stems from
‘the fuct that these doughs ure relntively dry and cannot
be mixed and knended os extensively s in the cuse of

N brend doughs thus resulting in stiff dough systems

which ore generally referred to in the art as “underde-
veloped.™ In othér words, underdeveloped doughs are
not subjected to ndequnte mixing to cause the proteins
und starches therein to become pliable and stretchable,

as hnnﬂmllﬂdou'hsmd'lmﬂ'drg non-plinble

consigtency. Accordingly, it is necessary to employ
clmmcnlluvemqnpnhhmheucknorcmher
doughmadenoplmdendepuafqmndh'mﬁer

than mising which aids in the formulation of desiruble

As alluded to previously, shortening s usually
mmhoﬂ:y:nandﬂ:’nun_-,hm:dm:;

ucts. However, a special problem & posed with
mﬂnhnﬂformuhumsbeulnd'lherdlﬂvﬂ)hlp

annmd’dnmhgnumlsempbyedﬂmeh

For exampie, many conventionnl cake baiters contain
mumbjwq}n(bﬂi“ﬂn)mwh
leavened breach in mony in-

stances contain 3% or less by weight dnmnh.Sulll-

4 larly, eook.qnemhm!toﬂidmnm

weight, end crackers are in many bistances

mately 10% by weight shortening, all calculated as
hlker‘hwegln.ﬂ:enfm.mmdﬂnhatlm
mm-mnlthnu-wuﬂnbm

45 wheat flour material, any reduiction in shoriening con-

mdch:mlbhwemdhuhuhuulm
sents & ecmmmnl TIIIII

sve,
Moreover, ht is desirable In many instances to in-

35 crease the nutritional content of the whest flour based

chemically leavened products outlined, particularly
from s protein stundpoint. However, attempts o incor-

-porate protein supplements into whest flour based food

products, and especially those of the chemically leav-

60 ened variety, have heretofore met with litile succem,

particularly in conjunction with an attempt to simults-
decrease the shortening level of the dough or

neously
». baner, formulations. Soy flour for example is an espe-

- clally attractive protein supplement for chemically

65 jeavened products such as crackers, biscults and cakes

bm_dunhﬁlm?umdm;uﬁmlquh
protein in flour. Also, eapecially wulu-
oble at sn ﬁmq vmu:?ithhalhthoonnh
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from about 3.2 to 3.8% lyxine as compared with
0.375% in wheat flour. Thus, with the addition of 12
grams of soy flour to 14X} grams of wheat flour, the ly-
sine content will be more thun doubled w a value of
from 0.76 to 0.83%. The resulting product thus pro-
vides an exceptionn! vehicle for nutritional improve-
ment of the humun diet.

Supplementation of the proiein content of wheat
flour bused. chemically leavened batters or doughs to
level to significuntly improve nutrition hos not hereto-
fore been successful becuuse of the adverse uffect on
the quality of the food product attributable to the sup-
plement added, not only from the organoleptic stand-
point, but also from the undesirable appeurnnce, physi-
cu) quality and decreased shelf-life of the resulting
goods. These problems are further nded when
cflorty are made to limit the shortening content of the
dough or batter formulation. In order for shortening
spuring und protein supplementation to be commer-
cially pructical, the udditive permitting these objectives
1o be curried out must be economical, uniform in qual-
ity and of properties which do not result in a significant
chunge in the physical and nutritional properties of the
dough or batter.

it has now been discovered that by incorporation of
from 0.1 to 3% by weight, bosed upon the weight of
wheat flour, of either the sodium or cokium salts of
acyl lactylotes of C,~Cx fatty ncids ( preferably sodium
stearoy)-2-uctylate or to u slightly lesser degree cul-
cium steuroyh-2-luctylate) in chemicully lenvened,
wheat flour bused dough or batter formulations, not
only muy the shortening required be substantially de-
creased, but at the some lime u protein supplement may
be added to the compasition in an smount to improve
the nutritive quality of the resultant products without a
consequent loss in finad product appearance or argano-
leptic characteristics. In particular, the shortening con-
wemt of such batters and doughs cun be decrensed by an
amount of up o about 35% of that normally presemt in
the formulations, which as cun be appreciated repre-
sents u substantinl suving to commercial scale produc-
ers. This result is enhanced by virtue of the foct that the
defined additives are effective ot a level (preferably
about 0.5% by weight) where the cost thereof & sub-
swntially less than the price of shortening omitted in o
given dough or batter formulation. Moreover. a num-
ber of highly advantogeous protein supplements can be
udded 1w the formulotions including soy flour, soy iso-
lates. nonfat milk solids. whey products, fish protein
concentrates, cotton seed flour, chick-pen flour. ses-
ame seed flour, corn-soy milk blend flour, wheat pro-
tein concentrate, wheat gluten, defatted wheat germ,
Toruk yeast, wheat soy blend flour, edible single cell
proteins compatible with whent flour for buking or fry-
ing purposes, and mixtures thereof.

It is therefore the primary object of this invention to
provide a novel process for drastically lowering the
smount of shortening required in wheat flour based.
chemically leavened doughs or batters by addition of a
sodium or calcium salt of the scyl Inctylates of C ~Coy

5

is

43

5%

futty ucids which in the quantities employed costs Jess -

thon the shortening omitted und serves the added func-
tion of nllowing u protein supplcment to be introduced
into the formulotion without changing the desirable
properties of the food product.

It & a further impartant object of the invention 10
provide o method of substantially lowering the shorten-
ing requirements of chemically leavened. wheat flour

4
based doughs or batters which may be curied out with-
out ultering in any significant woy the processing condi-
tions required for prepurntion of the food products
therefrom. in the baking or frying processes them-
selves. or in the equipment needed for mixing and pro-
cessing of the dough or barter.

Yet unother object of the invention is to provide
chemically leavened, wheat flour based dough or batter
premixes or compositions which contain abnormally
low amounts of shortening therein by conventional
standards and con be supplementad by the uddition of
protein-containing additives without in any way de-
trocting from the taste and orgunoleptic properties of
the final product.

The following exampies will illustrate the broad ap-
plicability of the invention disclosed herein. It in to be
understood that the specific formulas and testy referred
10 hereunder yre not to be construed as limiting the ap-
plicability of the lactylote additives to any particular
types of chemically leavened. wheat flour bosed doughs
or batters, but instead should be interpreted os exem-
plary of the large number of such goods which can be
produced in accordance with the concepts hereof.

EXAMPLE 1

A scries of baking tests employing wheat flour based,
chemically leavened coke botters were conducted ac-
cording to the Official Method of the American Asoct-
ation of Cereal Chemists ( AACC Method 10-90, Ce-
real Laboratory Methods 7th Ed AACC. S. Paul,
1962), The following basic formula was employed in
each of these tests:

TABLE !
Bomie Cuks Forwuls A
Il'*- Bzt
» F (four byals)

Flowur 111 g
Shortening ﬁ:ﬂ I!!.lul
Nonfin dry milk p X ) 120
Fromm egg whites (11T} wi
Sak (1] Ay
Buking powder 120 (1]

The resuln of cach of the individual tests wherein
vorying amounts of shortening ond sodium steuroyl-2-
lnctylste (SSL) were employed is given below in Table
II. Moreover, o number of test resuliz are shown
wherein varying amounts of soy flour were udded 1o the
bausic formulation of Table 1 o3 a protein supplement.

uns
1128
T

kL) u
L] (1]
i (]

TABLE]
Efficcts of Flour. Shoraming. and S5 Levels on Culun”
o Valume*
Flour Shwie o A Volame
- . = Te
(1] s u 1%
[ s os 1313
L) b ] 1] s
u M ws 1223
]} a o [1TT1 ]
[[] 25 s 120
1
1
)
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TABLE Il-continued
Efucts of 5oy Flour, Shorkening, and SSIL Level o Cultes’
Volume*

6
be seen, in a number of cases 6 or 12% by weight soy
flour was incorpornted into the composition as a pro-
tein additive, and these resuhts are likewise set forth in
Table IV.

SEL
e W G Mg S TABLE IV
12 W u.s 118 EFFECTS OF 30Y FLOUR. SHORTENING AND 8L
i2 g o ml; LEVELS ON CRACKER'S WEIGHT (QUALITY)®
A0 U gives e B wlght husls ¢ haloar's walght ) 10 “‘:-. &;_' .2- m':.":h'
0 6 u 2.8
As cun be appreciated from u study of Table I, all H s brat Hory
cakes, regular and soy fortified, with 0.5% SSI. were 0 v L 179
found t0 have a lnrger volume than those without SSL : : &s :‘,—m
ntueunpnraﬁvelhﬂenhglevelhfnﬂ.llnwlml’ a 9 o LT
of regular and soy fortified cukes contpining 25% shost- 4 L] o4 113
ening and 0.5% SSL were larger than that of cakes con- 2 H s o
tuining 35% shortening. This meuns that the addition of 13 v a i—:..::
2 v m X

0.5% SSL caon significantly reduce the shortening re-
quirement of cakes,

EXAMPLE 1i

A number of soda crackers were prepared according
to the avernge formulo outlined in Cookie and Cracker
Technology by Motz (AV] Publishing Co.. Westport,
Conn.. 1968). with dlight modifications as st forth
below in Table [IL

TABLE Il
SODA CRACKER FORMULA
Spompe Partios
Shortwning '\"J
e 2 k¢ it o
<l t )
Yo Vo
Yomn 20 ml [0.2%)
M 4+ mim.
Dough
e 0%
Sadn ('Y :
Sak 1.2 8
Mixing 7.0 min

The sponge portion ‘containing varinble smounts of
shortening and water were admiied in a conventional
Hobart mixer und allowed to ferment for a period of 18
hours and 30 minutes ot approximately 85° F and 855
relative humidity. Following this fermentation, the
dough portion containing the soda chemical leavening
agent wus admixed and incorporated into the yeast
leavened sponge portion. After thorough admixing of
these two portions to insure a uniform consistency, the
resultamt dough was allowed to sit for a period of 5
hours and 30 minutes at approximately 835° F and 85%
relotive humidity.

Following the above described treatment, the dough
wos sheeted on 8 conventional Aneta sheeter o mumber
of times, und premed into o cracker form. The crucker
dough was thereufter baked in an oven at sbout 300° F
for nbout 1% minutes or until the crackers were lightly
browned.

In general, it is recognized in the art that the quality
of crackers moy be relatively uniformly evaluated by
their weight. The lighter the weight, the thinner the
cracker layers will be; and enting quality is generally
much improved when it is composed of thin layers.
Tabile 1V documents the results obmined from weighing
12 pieces of the crackers produced in each run. As can

20 opn 4 gvem om S welgin busks '(hakar’s weight)

The test results tabulated in Table 1V show that both
shortening and SSL can reduce the weight and there-
23 fore improve the quality of crackers, but SSL is in gen-
eral more effective ki exerting the reducing sction. The
weight data also indicates that crackery with 6% short-
ening and 0.5% SSL are better than those with 9%
shortening. This observation is confirmed by results on
3¢ high-protein cruckers made from wheat flour fortified
with 6 or 12% defatted soy flour. Furthermore, organo-
leptic tests confirm that erackers containing SSL toste
much better (i.e., are crispier) than those without SSL.
In short, the test results indicate that SSL can spare
35 shortening normally required in crackers and simulto-
neowsly improve the euting quality thereof, even those

of the high protein variety.

EXAMPLE Il

40 In order to confirm the odvantages of using additives
in occordance with the present invention in chemically
leavened cookies, the following studies were made.

A series of boking tests were conducied according to
the Standard AAOC Method 10-36 for testing the bak-

45 ing quality of cookie flour (spread-factor test) using
wheat flours and blends thereof fortified with various
leveks of soy flour. The following formula was followed,
vnless otherwime indicated:

50 TABLE V
COOKIE FORMULA' )
Weight hm

logredicsss [ ‘ baajs)
Whent flowr or & hivnd of 1240 100,00

35 Suger ; L3 s
Hydrogeasted vegewhie a? A
sk 11 o9
Bodinm bicarbanane 13 .12
Watar \Viry \

60 Suspemsion of nentint dry oillx* Jugd .

gy

*203 g of nprey-srkal. i dry milk v inciond fn 150 sl water, U i of
watet wus wnedl bstad off s oull snpenlcon G Susking soy-foreified okl

Following mixing of the above listed ingredients in

65 the conventional manner to form a relatively stiff
dough. cookies were cut therefrom using & 70 mm.
cookie cutter. The cookies were then oven baked untdl
done and allowed to cool. The spread ratio (W/T.
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where W is the averuge diameter und T the average
thickness) wus then culculated for the various cookies
by detcrmining the width, thickness and weight of six
cookics on an average busis. In cuch cuse six cookics
were Wid end to ond for width meusurement and
stucked for thickness mecasurements. in ucklition, the
baking tests were repeated at least once on o different
day to substantiute results,

in order w further tcst the luctylute additives of the
present imvention. four different wheat flour were em-
ploved in the cookie tests. The chemical charucteristics
of those wheat flours are given below in Table VI

TABLE VI
WHEAT FLOUR ANKALYSIS
Muoiture Protein Ash Crude Liphl
% e “ 4
Fluar | 125 il nd2 -
Faowr I 12.5 W& w4l -
Anlwr fluur 12.7 [[1E] w7 X}
Lugun fiour 120 .7 uM? (11 ]

8
confirm the improving cffect of SSL with differcnt
kinds of whent flour.
Inclusion of SSL in cookies not only permits prepura-
tion thereof with significantly Jower umounts of short-
3 ening therein but also improves the cookies® quality,
reduces the culoric value thereof. und in some in-
stances lowers production costs.
In order to determine the vorious levels of cifective-
ncs of SSL., u series of cookic ests identicul to thase

10 previously described were preformed wherein vurious

levels of SSL. were employed in cookies cuontuining two
Jifferent amounts of shortening (22 und 28% by weight
respectively). Moreaver. the effect of SSL on cookies
supplemented with defutted soy flour wos ulso deter-

15 mined. The results of these tests are documented in

Table VIIL
TABLE Vil
SPREAD RATIO (W/T1 OF COOKIES FREPARED FROM FLOUR I

o FLOLUR il FORTIFIED WITH 12% DEFATTED SOY FLOEII..: LSING

INDICATED LEVELS OF S5L AND TWO LEV
122 uml 204 ) OF SHORTENING*

Anulysis of the wheut flours wns determined us de- 0 Flowr 1 4 1%
scribed in AACC Method cxcept for the fat which was Adghe  Swomie Powll L ard eex four
determined by AOCS Mecthod (Aa 4-3B) using petro- g ¢ » 73 Py
leum ether o3 the extructing solvent. 025G SSL n 0y Y]

Soft wheut flour | wus o commercially uvailable Uurs 3L fE 3 s
counkie flour, ns wos wheat flour Il. Arthur and Logan 1M SSL 3 i 1
wheats {two soft wheut varieties) were supplicd by the = = -
mm Ounl:?lI l!illllu'n-n»:u') USDA., und milled on 3, :ﬁ:é' E‘c §= | :"._i: ;é'

In the first test. the effects of various shortening lev- :3;3 ssL - 103 Ia
els and SSL. on the spread ratio of cookies prepured z
from wheat flour [ fortified with [2% defotted soy flour  *all  gies ne s wuiglal ks (hokerr's weright)
wis determined in accordance with the above outlined 34 - .

urcs. The results of these 1ests were collected in
the following Table ViI. EXAMPLE IV
TABLE Vil
SPREAD RATIOS OF COOKIES AS AFFECTED 8Y SHORTENING VARIATIONS
AND S3L ADDIT;ONS TOFLOUR L U, L%MN AND ARTHUR Fl.ll:bl:' Ropuke

¢ Croties 111 Coaia trt Costan tm I‘c-E:-' ‘l.;‘nil-'
w NoSSL UMISSL NoSSL UM SSL NeSSL UM SEL NaSSL U85 SSL NaSSL Vs ssL
12 - - - - a3 6.0 X 6y su o
16 all av 5.1v (3] 67 7.4 70 nl o [
N ad? 7.33 a4 5K T4 ad Y nd N ..y
34 avr 7 o1l a2y e K9 "y w2 v vy
o 146 K40 X :g L3 (T .4 m? Iwh 0.3
n T Y ] . - - - - - -

*AD 4 ghwm up Busr weigin bl (Fubker’s wyight

The ubove results demonstruted that SSL can increase
the spread rutios of cookies of the regular and soy-forti-
fied vuriety and can also reduce or spare

required in such cookies. The spuring action is more

pronounced with regular cookies than with
soy-fortified cookies and with cookies containing less
shortening thun those containing more shortening.

The comparative effectiveness of calcium stearoyl-2-
lactylate (CSL) us a shortening sparing additive was
likewise tested in cookies in 2 mamner § ical with

the shortening 58 that described in Example 11, using soft fiour Il The

spread ratios of the finished cookies arve listed in Table
IX and it con be scen that both CSL und SSL improve
cookie quality, us shown by the spread rotics; however
SSL is generally more effective for this purpose. Note

Il'uwellkmintlnnntlmﬂle-prudmliodwulsotlntﬂuqunlityofmkiawiﬁ 22% shortening

cookies can be increosed with larger ndditions of short-
ening. bt the finding that SSL could incrense sprend
rtio und simultonecusly spare shortening wis highly
unexpected. Therefore, additional buking tests were

carried out 10 determine if the same results would be 65

olxained using SSL in cookies prepared from three
ather flours (11, Arthur and Logun). These results are
set forth in the right hand section of Tuble VII which

and 0.5% SSL or CSL is better thon that of cookies with
28% shortening ynd no additives.

TABLE IX*
= P kel s ] Rt
9 ] < wIT u
13 ] Ly
k] 0.8 SSL .50
n 0.8 SSL 1M
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* TABLE :x--cmumed

Addithe Sproud Ratin”
i wir

YIS
9n3
948

4.254 CSL
WS CSL
1]

2iE e!_
A |

SAN*; ginen om Damr weight buls {haker's weight!

Results tabuluted in Table VIII. substuntinte the finding 10

thot SSL is cffective in increusing cqukic spread ratio
with lesser umounts of shortening: thun with .the
umounts rormully coiployed. However, while cookies
fortified with 12% defutted soy flouir cxhibit incrensed
spreud ratios and a shortening spurihg cffect with addi-
tion of SSL, greater increases were observed in the un-
fortified cookies.

Unlike other parameters utilizxed to cstimute cookie
quality, cookic spreud and thickness can be conve-

nicntly und accurately measured, and is therefore o 20

sumdard of the art. However, the fundomental rensons
for vurintions in spread und thickness urc not fully un-
derstnod. Variubles include chunges in quality und
quantity of ingredients (flour, sugar, wuter, shortering.
and buking powder) and in processing ( mixing, sheet-
ing. cutting, or molding).

Sodium steuroyl-2-loctylute is generully prepured by
udmixing Inctic acid in on equeocus modium with com-
mercial grade steoric ucid (un admixture of myristic,
palmitic and stegric fatty acids) st u sufficiently ele-
vated temperature to remain in the molten condition.
In general, 1.0 equivalent of futty acids is used for ench
I%qumlemeoﬂncucacldumrforuchho-
tyl group degired. In this cose therefore, 2.4 equiva-
lence of Inctic ucid are provided for ench 1.0 equivalent
of farty acids. The mixture is stirred with heating
whereupon about 1 equivalent of sodium hydroxide s
added, The mixture is then heated to bring the temper-
nmunmftlpmnbunzmr(?bmpleuunm-
tion. The reaction is carried out under an atmosphere
of an inert gus to remove water vapor und prevent oxi-
dotion of the stearic acid. A solid, alightly cream col-
omdmteml-pmdlmd upon cooling of the reaction

mm-nmmofndmmnludnm
gous series of stearoyl lactylic acids, in which the num-
budhetylmmdnmhcdumnﬁlmofﬂn
relntive rutios of the constitutents brought into the ad-
mixture. Calcium stearoyl-2-lactylate is prepared in &
similar manner except that calcium curbonate i used
2s the neutrnlization agent.

The respective reaction mixture will contain unreac-
tive locetic acid and tes, unrencted stesric
ncldl.polyhclyhlunndthelrnlll.Alpeclﬁ:m
dure for producing sodium stemroyl-2-lactylate of
umhhdnnunmnlzmdlcuaﬂnnmp number of
groups in the molecule, is set forth in detall in
US. Pat. No. 2,789,922 insofar as stearoyl-2-lnctylic
acid ester is concemed and US. Pat. No. 2,733,252

i

stearoyl-2-lactylute from stearic acid. sodium bicarbon-
ate und Iactylic ncid, but also sews forth the purameters
htwndmdﬂnuhumlnﬂyhucmh

37919,434

10
(und particularly the sodium ond culcium luctyiates)
huving u dilferent-average number of lacty] groups in
the molecule thin is the cuse in the preferred lnctylute
udditives specified herein. For cxample. the averuge
numbuofhctylgmupcnnbele-llmn 1.0 ohthoughn

- lurger quantity of the additive mutbeempbyedfw

2%

b

as

40

43

50

L]

equjvnlent cffectivencss. The s ations for the pre-
ferred acyl lactylate, sodium steuroyl-2-luctylnte are set
forth in Food Additive Regulation 21 CFR. Section
121.121).
Huving thus described the invention, what is climed
us new and desired to be sccured by Letters Putent i
1. In a miethod of preparing a whent flour based,
chemicully leavened dough or batter wherein an
amount of shortening is incorporated into the dough or
butter tn impart particular orgonoleptic properties 1o
buked or fricd goods derived therefrom, the improve-
ment which comprises the steps of:
ndmixing the ingredients making up the chenull}
leavened dough or batter using u quantity of
mhmnuin:hnﬁunl!&mubum!ﬂh
than the amount of shortening employed to give
the boked or fried products derived from the dough
or batter saikl purticular organoleptic properties:
and
umpnmun'mmﬂledwworbmer in
lieu of the shortening omitted, t‘runnhuno.lm
3% (baker's weight) of on additive selected from
the group consisting of the sodium ond cnlcium
salts of the acyl lnetylntes of C, ~C,, futty acids,
the emount of said additive incorporuted into sakd
dough or butter being sufficient to maintnin suld
particular orgunoleptic properties of said derived
boked or fried goods ot levels substuntially equal to
or excecding those of baked or fried goods derived
from on otherwise identical dough or batter con-
taining said amount of shortening and being essen-

tially free of said additive.
2. A method as set forth In claim 1 wherein soid nddi-
tive is sodium stearoyl- 2-loctylawe.
3. A method as set forth in claim &, wherein suid od-
ditive is calcium stenro

yl-2-lactylnte.

4. A method os set forth in clalm 1 wherein anid addi-
tive & inc into snid ingredients in on emount
of about 0.5% (baker's weight).

§. A method o3 set forth in clnim 1 wherein a
ment which increnses the protein content of snid dough
or bonter Is admixed with sukd ingredients.

6. A method as set forth in clalm 5 wherein saoid pro-
1ein supplement is selected from the group consisting of
soy flour, soy isolates. nonfnt milk solids, whey prod-
ucts, fish protein concentrate, cottonseed flour, chick-
penl'lu:r scsume seed flour, corn-s0y-milk blend flour,

whenst protein concentrate, whest ghuten, defatted
whest germ, Toruln yeast, wheat-soy blend flour, edible
single cell ing, ond mixtures thereof.

7. In o wheat flour based, chemicully leavened dough
or batter composition wherein an amount of shortening
is present in the composition to impert particular orga-
noleptic .properties 1o baked or fried goods derived
therefrom, theunplmtddoughorhmrcompm
which comprises:
an wimixture of wheat flour and shortening and other
ingredients necessury for mid chemically leavened
dough or batter composition, the quantity of short-
ening present in the katter being from 12% to about
35% less than the amount of sho employed
to give sald derived baked or fried products said
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particular organoleptic properties; and

from about §.1 w 3% (baker’s weight) of an udditive
selected from the group consisting of the sodium
und calcium salts of the acyl Iactylotes of C\~Cyy
fatty acids,

the amount of suid additive present in suid dough or
batter being sufficient 10 maintain said particular
organoleptic properties of said derived baked or
fried goods ot levels substantinlly equal to or ex-
ceeding those of baked or fried goods derived from
an otherwise identical dough or baotter containing
said amount of shortening and being essentially
free of said additive.

8. The composition as set forth in claim 7 wherein

said additive i sodium stearoyl-2-lactylate,

v

13

as

43

as

12

9. The compasition as set forth in cloim 7 wherein
anid ndditive is calcium stearoyl-2-loctylate.

10. The composition as set in cluim 7 wherein
said additive is present in an amount of ubout 0.5%
{ baker's weight).

11. The composition os set forth in claim 7 wherein u
supplement which increnses the protein content of said
end products is present in said i

12. The composition as set forth in claim 11 wherein
said supplement is seiecied from the group i
of soy flour, soy isolates, nonfint milk solids, whey
bicts, fish protein concentrate, cottonseed flour, chick-
pen flour, sesame seed flour, com-aoy-milk blend flour,
whent protein concentrate, wheat gluten, defatted
whent germ. Torula yeont, wheat-soy-blend flour, edi-
bhinglecellpou'i.m..memi:u:uﬂ:nd.
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[57 ABSTRACT

The invention relates 10 a method of improving the
production process of dry cereal products. such as
crispbread and biscwits. by adding bhemicellulose and
cellulose degrading enzymes to the dough. The enzyme
sddition improves the properties of the dough and in-
creases the process capacity by decreasing the need for
dough liguid.

21 Clsims, No Drawings
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METHOD OF IMPROVING THE PRODUCTION
PROCESS OF DRY CEREAL PRODUCTS BY
ENZYME ADDITION

L]

‘This spplication is  continustion of application Ser.
No. 419.877, filed Oct. 11. 1989 now abandoned.

FIELD OF THE INVENTION

This invention relates to a method of improving the 10

production process of dry cereal products by adding
cellulolytic snd/or hemicellufolytic enzymes to the
dough used 10 make these products. The mvention im-

proves the properties of the doug (for example. dough

transferability) and decresses the amount of water 15

which needs 10 be added 10 the dough 10 schieve an
scceplable final product. The decresse in water needed
has profound effects on the efficiency snd capacivy of
the baking process. The invention permits a wider

2
ever, the popularity of wheat crispbread is on the in-
crease. Most biscuits are made of whest. while the de-
mand and comsumption of oatmeal biscuits and espe-
cially of rye biscuits are insignificant,

The most important flour properties are those affect-
ing the crumb structure. crispness and volume. With
doughs raised with yeast, the “falling™ number required
for rye flour ranges from 120 to 200, (The “falling™
number i3 messured by procedures well known and
defined in the prior art.) The falling number of rye floor
to be used in s dough mised by whipping gas into the
dough (50 called “ice bread™) should also be relatively
high. Sour, thick crispbread can be made from rye flour
having s jower falling number. because the acidity pre-
vents the inherent enzymes of flour from decomposing
starch too far. The falling number of flour used In the
production of biscuits should be high (more than 300)
due to. eg.. their long production proces and the
rather high temperature of dough water in the produc-

choice of flour and results in s final product with im- 70 tion of semi-sweet blscuils, for instance.

proved crispness and other properties.
BACKGROUND OF THE INVENTION
One of the mon populsy forms of baked goods are

so-calied “dry cereal producis™: namely. baked prod- 13

wets which have low wmer concentrations and sre.
therefore. crispier than soft products such as bread or
cake. As used herein, the 1erm “dry cereal products™
refers 10 baked products made from grain. such as crisp-

bresd. biscuils. rusk. breadcrumbs. sour crispbread. 0

crackers. baked snacks, waffles. cookies. preteels, ice
cream cones and dark bread.

Dry cereal products have a fonger shell life and can
be dimributed over wide geographic areas in contras to
soft products which are highly perishablie and are typi- 33
cally disiribuied on » more local basis. Dry product
processes tend 10 be larger and more intricate—and
ofien more automated—as a result.

A borttleneck in the production process of dry cereal
products, such ss crispbread. biscuis. sour crispbread. 40
and dark bread, etc. ks ofien the limited production
capacity of ovens used. but increasing oven size requires
high capital invesment. Attempts hsve also been made
to improve the process efficiency by using flour with a
low water-binding capacity and by other spparaius 43
improvements. Such expedients. however, have gener-
ally been inadequate.

In an indusirial production process of dry cereal
products, such as crispbread and biscuits. the ingredi-
ents (Mlowr, liquid, requisite additives, such o salt, sugar, 30
dough raising agenis and possible spices) are mined into
a dough. A thin dough cake is baked rapidly at a high,
sccoraiely programmed tempersiure. snd dried The
moisture contem of the final product is extremely im-
porant and will vary depending on the product in- 33
volved. In many instances, the crispness and preserva-
tion properties are mazimired st & molsture content of
e i erpmn of il ot vea a  rctare
average, the crispoem of biscuils is i ata
content ofle.thnll-::dw.hl.' In sddition mmh ot €0
conlent, the crispness preservation propert
biscuinn and other products are sffected by other fac-
1ors, such as fst content. For example. the protein con-
sent of fNour used in baking semi-sweet biscuin i of
grest importance for the crispness of the final prodoct. 65

The quality of flour to be used in a dry bread product
depends on the product 10 be prepared. In crispbread
production, whole rye flour is used in most cases: how-

INSDOCID: oLi8___STFRIZAY >

Flour used in the production of crispbread usually
haa a relatively low protein conient, generally varying
between 8 and 12% by weight. The warer-binding ca-
pacity of such Tlour is not as high as that of flour rich in
protein. 30 less energy is required for drying during
baking. In biscuit baking. proiein comem is of viul
imponance to the quality of flour and thet of the prod-
uct. The protein content of the flour shoold range from
71.5% 0 10.5% by weight on dry substance. Flour hav-
ing a proiein content less than 109% by weight is bext
suited for baking semi-sweet biscuits.

Yeast or a chemical raising agent can be used for
proofing. Proofing csn also be effecied by mining gase-
ous subsiances into the dough.

In the production of both crispbread and biscons,
water or milk is used as doogh liquid. In the production
of crispbread. the amoum of liquid needed is nearly
equal to that of Mour, that is, the dough s considerably
softer than in the production of noymal soft bread. In
biscuit production. less liquid is vsuslly needed than in
the production of crispbresd. The use of large amounts
of liquid requires long baking times and large amounts
of energy m the baking smage to reduce the water con-
centration of the final product 10 an scceptable level.

In 8 dry cereal product production process, the
amount of dough liquid is io mom csses determined by
the rechnical qualities of the process and the apparstus,
For example, the softness of a dough suitsble for we in
& crispbresd production process and, as s conseqoence,
the amonst of liquid needed is determined on one hand
by the mechanical strength of the blades of the dough
mixer and on the other hand the operation of the prick-
ing device. In sddition, the webforming ability sets
cerin requirements on the softness of dough. Dough
softness is described by a consistency valve. (Consis-
tency is messured by s pepetrometer by allowing the
measuring cone of the pesetrometor to fall into the
dough for 10 seconds, whereby the penetration of the
cone in millimeters gives the consistency of the dough:
the grester the value, the softer the dough. A penetrom-
eter is a siandard plece of equipment well known in the
baking srL)

The crispness, teste. snd machinabilily of crispbreads
and biscuits can be increased by the use of far and sygar,

In crispbread production. the dough is formed into o
weblike mar after soitable proofing. The mat can be
baked a3 such. or it can be cut or chopped into separate
cakes, or the mat is formed into separate cakes by means
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of moulds, rolls. and the like. The cakes can be pa-
terned before baking. e.g.. by pricking. Pricking pro-
vides the product with a pattern typical of il. and binds
the surface layers of the cake 10gether. If necessary, the
fina! proofing of the products is carried out afier the
patterning. whereafter the products sre baked. So
called "ice bread™ is nat proofed at this siage; it is baked
immediately afier the pricking.

Biscuits. such as semi-sweet biscuits, are often made
by so-called “all-in" (or “streight™) dough making pro-
cess. in which the dough is prepared by mixing all the
dry ingredients simultancously with the dough liquid
and other liquid ingredients. The way in which the
dough is prepared is of grest importance ia the produc-
tion of semi-sweel biicuils. As semi-sweet biscuits
should possess an extensible gluten network. relatively
high dough temperatares, sbout +40° C.. arc desirable
in the dough preparation phase. An example of a miner
suitable for the production of biscuits i a horizxontal

two-blade miner standard in the baking industry. After 20

preparstion, the dough should be allowed to stand so
that the dough liquid is absorbed in the dry ingredients
{Noor time). Afver the floor time the dough is moulded.
€.g- by means of a four-rall feeder and then folded by

pessing it through a pair of rolls. Afier folding the 25

dough is passed through sheeting rolls. Sheeted dough

is pricked and cut with a rolt cutter {drum cutter).
The products lose moisture concentration during

baking. The moisture contem of a conventional finithed

crispbread product is about 7% 10 sbowt 12% by X

weight. The moisture content of product raised with
ga may be as low as sbout 2% by weight. On an aver-
age. the moisture content of biscuits does not exceed
sbaui 4% by weight.

To achieve the desired final moisture comsent. the 33

baked product ususlly has 10 be dried further. The dry-
ing can be cffected by using a convection aven. baskel
conveyors transporied above the oven in the wasie
hear. “sfier-baking”. that is. drying in a tunnel oven. or

diclectric drying. If necevsary. the baked product can be 40

chopped, e.g.. by sawing.

It is known that cellulolytic/hemicellulolytic en-
zymes cleave non-starch polysaccharides present in
flour. Addition of cellulolytic and/or hemicellulolytic

enzymes has been used 10 improve the properties of the 43

baking process and the finished baking product.
Japanese Patent Application No. 570171968 describes

a method of improving the quslity of white sour bread

by adding to the dongh an enzyme compasition having

cellulalytic and/or hemicellulolytic activity. It is em- 50

phasized in the patent application that the addition of
the enzyme composition causes decompasition of fi-
brous components present in flonr, such ss celiulose and
pentosans, the presence of which as such would consid-

ersbly deteriorate the quality of bread by rendering the 33

dough inshomogeneous and by preventing the formstion
of gluten: It is recited-that the addition of celtulolytic/-
hemicellulolytic enzymes provides soft bread with in-
cressed volume, more uniform grain structure and

slower apeing than bread prepared with prior art meth- €0

ods.

Finnish Putent Application No. 881903 (U.S. applics-
tion Ser. No. 341,389 filed Apr. 21, 1989, now U.S. Pat.
No. 4.990,M3 describes the use of cellulolytic/hemicel-

lulolytic enzymes in combination with glocose oxidase 45

or glucose oxidase and sulphydry) oxidase in bakimg soft
bresd from wheat snd rye flour. These enzymes are
used for optimiring the baking process. Moreover, it hm

4

been found that 1he enzyme combinations improve the
rheologics] properties. gluten. processability, and toler-
ance of & flour dough. 1t has also been found 10 improve
the volume. grain structure and anti-staling properties
of a bakery prodoct.

However. because of the significant differences in che
process for baking dry cereal products (such as crisp-
bread. e1c.) and the increased moisture content of dough
used 10 bake these products, enzyme trestment of dough
for dry cereal products has heretofore not been utilized.
It has now been found sccording to the present inven-
tion that an addition of cellulolytic and/or hemicel
lulalytic enzymes incresses the process capscity in the
production of dry cereal products. Uneapectedly and
surprisingly, the enryme addition of the invention
makes the dough softer. so less dough liquid is required
as compared with conventional techniques. The re-
duced concentration of water requires less energy than
prior art methods for beking the product and the need
for sfier-drying is decressed or eliminated. In large
scale baking processes, this improved efficiency will
result in substantial comt savings.

In sddition, the final product obtained by the method
of the invention has a lower shrinkage and increased
crispness.

SUMMARY OF THE INVENTION

One of the abjects of the invention is to improve the
baking process of dry cereal products by decreasing the
necessary moisture concentration. The present inven-
tion contemplaies a method for improving the produc-
tion process of dry cereal products and the quality of
the baked product produced therefrom which com-
ptises combining flour, yeas and water with an amount
of an enzyme preparation comprising hemicellulose
snd/or cellulose degrading enzymes effective 1o reduce
the amount of moistore necessary 10 form a suitsble
baking dough. The resulling dough requires shorter
baking time and the need for post-beking drying in
order to reduce the moisture content of the final prod-
uct 10 an accepisble level 13 decreased or eliminated.

Prefersbly, the enzyme preparation containg between
about 0 to sbout 50,000 Units of henricellulose degrad-
ing enzymes and about 0 to about 20,000 Units of cellu-
lose degrading enzymes per kilogram of flour. An en-
zyme preparation which contsina about 10 1o abomt
20,000 Units of hemicellulose degrading enztymes and
sbout 10 to about 10,000 Units of cellulose degrading
enxymes per kilogram of flour is particularly preferred.

The method of the present.invention can be used to
produce dry cereal products such as crispbread, made
of rye ot wheat flour, as well as other dry cereal prod-
ncts such as biscwits, pretzeh, ice cream cones, dark
bread and the Hke.

When the final product is a rye crispbread, the
mubodgftheprmhmﬁmwhuinthemm
preparation comprises aboat 1,000 to about 3,000 Units
of hemulilgn degrading enzymes wnd/or about 400
to about 1,200 Urits of cellulose degrading enzymes per
kilogram of flour is preferred. When the final baked
product is a whest crispbread, an enxyme prepamtion
which containg about 500 Unlts to about 2,000 Units of
hemicellulose degrading enzymes and/or sbout 200
Unils_lo about 800 Units of cellulose degrading enzymes
per kilogram of flour & preferred. When the final baked
product is a semi-sweet biscult, an enzyme preparation
which contains about 2,500 Units to about 10,000 Units
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of » hemicellulose. degrading enzyme per kilogram of
flour is preferred.
The instant invention contemplates & method which
reduces the necéssary moisture concentration of the
baking dough up to spproximately 13% by weight.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

A. General

The method of the invention is characterized by add- '

ing an enzyme preparation contsining hemicellulose
and/or cellvlose degrading enzymes 10 the dough,

The method of the invention provides a baking pro-
cess with a greater capacity than prior ant methods. The
baking process of the invention has a lower energy
consumption then prior ert methods. The proof time is
shorter and the beking shrinkage is lesser when the
method of the invention s applied. The choice of flour
is easier. The obuined product has advantageous prop-
erties over products prepared with prior art methods,
such as incressed crispness.

The enzyme preparation of the invention conuim
enzymes degrading bemicellulose (zylan, mansan. g»-
Jaciomannan, araban) snd i1s cleavage products or esth-
erbonds contained therein and/or enzymes degrading
cellulose.

For example, an enryme preparation (BAKEZYME
1201. manufactorer Fiunsugar Ltd.) having the follow-

5

23

ing hemicellulolytic and cellulolytic activity is suitable 0

for use in the present invention:

6
The reaction is siopped by adding 3 ml of DNS reagent.
One enzyme Unit libersies 1 micromole of reducing
SUGATS per one minute.

Filter paper activity (Chose. T. K. #1 al.. Symposium
of Enzymastic Hydrolysis of Celiviose. Beiley M.. Enari
T. M.. Linko M., Eds. (SITRA. Aulsnko, Finland,
1975). p. 111-13&

A picee of filter paper (Whatman 1. 50 mg) is added
10 1 ml of scewte bufler (0.05M NaAc, pH 4.8). 1 ml of
suilably diluied enzyme solution is added. The solution
is incubsted for 1 h at 30° C. The reaction ks stopped by
adding 3 ml of DNS reagent, and the color is developed
and measured similarly a8 in the xylanase determination.
Ome activity Unit liberstes 1 micromole of reducing
Sugar: per one minwe calculated as glucose.

B. Experimental
EXAMPLE 1
Crispbread Baking Trials

The use of the enzyme preparation disclosed herein
results i the decrease of the moisture content for sui-
able baking doughs for dry cereal products. To esiablish
the unexpecied decrease in the smownt of water using
the presemt invention. the following temt was carried
out. in which BAKEZYME 1201 was sdded 10 the

dough ia the amount of 30 mg/kg flour.
Rye meal with a relatively high falling number was

Xylamme 5000 Umarp
by! eclinlne (CMC) 9.300 U'nite /g
Filer puper activily (FP) A0 L'mimvvp

Xylansse activity represents hemicellulolytic activity
while carboxymethyl cellulase activity and filter paper
activity represent cefiulolytic activity.

A suitable enzyme dosage level i, e.g. about O 10
about 50.000 Units. preferably sbout 10 10 abowt 20.000
Units of hemicellulase (xylanase) and about 0 to sbout
20.000 Units, prefersbly sbout 10 1o about 10,000 Units
of cellulase (calculated as carboxymethyl cellulase ac-
tivity). or correspondingly sbout O to aboin 1,000 Unita,
prefersbly abont 0.5 10 sbowt 300 Units of cellulase
{calculated as filter paper activity) per hg flour.

The definitions of the different enzyme activities and
the methods of determiniug the enzyme activities are set
forth below:

Xylsnase activity (Khan A. W. ¢t al, Enzyme Microb,
Technol. 8 (1986) 373-377):

1 ml of & suitably diluted enzyme solution in acetate
bufTer (0.0SM NaAe, pH 5.3) is tempered at 50° C. 1 ml
of xylan substrate (19 zylan, 0.05M NaAc, pH 3.3) &
added. The snple i incubated for 30 min st 30° C, The
reaction la sopped by :
(3. 5-dinitrasalicylste), and the color ia developed by
boiling the same mixture for 5 min. The sbsorbence i
measured at 340 nm. One enzyme Unit Hberates 1 mj-
cromole of reducing sugars per ane minute ealcnlated a5

lucone.
8 Carboxymethyl cellulase activity (Mandels M.
Weber J., Adv. Chem, Ser. 95 (1969) 391-413):

1 ml of suitably diluted enzyme solution in acetate
buffer (0.05M NaAc, pH 4.8) and 1 ml of CMC mb-
sirate (1% CMC, 0.05M NaAc, pH 4.5) are mined to-
gether. The solution is incubated for 10 min. at 30° C.

45

adding 3 m! of DNS resgent -

used in 1his crispbread baking test. The flour was mes-
sured for the following properties:
Mundure coutent (2 by weiphi 183
Enzymw pvivmiy iLU/kg flonw g p}
alpha-am) b o717 Um
b 4T LUnhe
Aylanme 00 Ve
Prosem (K jehila] (77 da) an
Sarch (Brchrnager-Mannheim kit) o,
Penitoan couent {7 Iy wngin) °”
FaFog smsmber {7 g) X

The composition of the dough wm as follows
{amounis given as percentages on the amoumt of flour:
the amount of flour used was 4 kg):

Flowr 1o
Yol 32
Sah 18
Winer (camrol) )

In the trials set forth in Table 1, the enzyme
level was kept constant (30 mg/kg flour) with the ex-
ception of the control. and the amoum of water was
decreased (90%, 87.3% and 85% of the origina)
amount).

The baking was carvied out using the
method. First. room temperstore floar, to which
zyme weighed with an analytical balance
added, was introduced into the mixing bowl, Salt
yeast muspended in water were then added in solution
form. Dough tempersture was adjusted 10 28° C. by
meam of the water temperature. The ingredients were
mixed wsing & Hobart A 200 mixer for 12 mimues m
speed 1. Mixing was followed by fima proofing of 240
minmes. whereafier the dough was braked
nized) in the Hobart bowl. Sugar solution was also
added for yesst foad.




2 5,176,927 g
The dough was then rolled inta & mat. pricked (em- ~continued

sS

bossed). proofed for 28 minutes (37 C.. 90% relative

humidity). and baked at a high temperature for 9 min- -'F:#:!'b* e L
uies. Changes in the consisiency of the different doughs ;:'m s l‘:::
are shown in Table 1. 5 Prosem (K jchishls (5 dond "
TABLE ] .
"M LR 1123 5] L RyT b

Adchtawm of inryaw preparsion:
Hemicellulpe (331 1250 U7k flowr

Cellnbe ICMC) 470 L'/Ap Mowr
Mewaremen) Time oontm] comird =857 H:D - 12.8% N0 157 HD

Aher mising e doygh_ lali  joi) 188 183 s
Mh Ins 972 180 150 o
2 on &N 10 00 "3
Ik it n M p i1 o
Alter first pronding NN 224 MO 5.8 o
Afer braking Mp N nn M 0
The results establish that even though the amount of :-nmluhhrlr'-_u;nh_h kit) &%)
20 comtent (7 by weigh) Tad
water was decressed up 10 155 from the control, the Falling member (7 3) o

dough was sill processable. The same final dough con-

sistency of the control was achieved with a [§% de- .

crease in the amount of water. The composition of the dough was s fellows
The fmished. cooled product was further measured  (amounts given as percentages on the amoumt of flour:

for its height. crispness. humidity and volume weight, 23 the amount of flonr used was 4 kg):

There were no differences in these properties between

the control product and products baked with dough - —

trested with the enzyme preparation of the instant in- Yers i .

vention with up to a 15% reduction in water concentra- Sabi ay

tion. k] Witer tcommls w
EXAMPLE 2

. ] - . Water amounts in this series of baking trials with
Baking Trials With Varying Enzyme Dosages respect 10 _the contral (in which the amount of water
Baking trials with various enzyme dosages and water ,, Wa 905 om the weight of flour=-100%) were 112%¢.
concentrations were utilized. Flour with a Jower falling ~ 107%. 100% and 85%. BAKEZYME 1201 dosage Jev-
number (165) than in the tesis of Example 1 was used for  ¢is were 90, 100, 108, 120, 150 mg/kg flour.
these trials. Otherwise the baking was carried out as The dough was mixed similarly as in Example 1 e3-
described in Example 1. adding BAKEZYME 120} cept Illll_the first proof time was only 120 minutes. Al
preparstion in the amount of 90-150 mg/kg flour. In ., the braking stage. & glucose solution was sdded for
terms of enzyme activities. this enzyme dosage level is — Yeant food. The dough moulding steps were 1he same a1
equivalent 1o about 2.250 10 about 3,750 Units of hemi»  in Example 1 excepe that the proof time was only 21
cellulase (aylansse) and about 840 1o about 1.400 Units  Minutes (m 35° C., 85% relative humidity). The prod-
of cellulase (calcnlated as carboxymethy! cellulase sc-  UCH were baked at & high temperature for 8 minwes and
tivity) or correspondinply about 35 to about 60 Units of allowed 10 cool before measurement of properties.

" cellulase (calculated as filter paper activity). The flowr % ,?O:I:h consistencies as 8 function of time are shown in
|

exhibited the following properties: 2.
TABLE 2
Cogpi ny h i
) 4
Trial 1 1l ecomt. eom. 8 [ 7 [ ] L 10 1
HemiceHulow -— - -_ — — 2350 1300 2900 230 OO 3
o - -
—_ -— -— - -— M0 930 90 0 1B
ICMCI L/kg o
Water (ml) mmmmmmmmmmm
Wisr smowm = m 107 o w0 A [ U [ 1] » 8 [ 1] B
lﬂnﬂm levell
Afer miring 190 118 J&D ja0 123 143 73 175 18 12
" g 188
o 20 M3 12 WD M0 173 A0 LS M0 00 AN»
n M3 MDD X5 NS 1180 0 103 213 198 8 1o
Afer 2% 230 210 10 173 00 120 NO NS NI 1.0

pmofing
Alier hraking 08 N8 ME S 190 MO NS MDD M0 103 wp

& Doughs having a “normal™ consistency afier braking

(1hat is, the two controls (irials 3 and 4) and doughs
Moibcwre comienc (% By winghte 1 prepared with & water amount of 85% and enxyme
E activity (LA 7 da.) dosage level 100-120 mg/kg (2.500-3.000 U/kg)) (1rials
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7-10) gave similar final products. Samples baked from a Flour and the other dry ingredients were first mired
sofier dough (enzyme dosage level 150 mg/kg (3.730  into a powdery mixture. Yeast and water were subse-
U/kg) (trial 11) or water amounts of 112% and 107%.  quentily added to the mixture.
respectively) (trials | and 2) yielded non-homogeneous Composition of the powder mixture was a5 follows:
texture. Product prepared from 100 hard a dough (en- S
zyme dosage level 90 mg/kg (2230 U/kg) +83% water

without enzyme) (trial 5) gave bread with reduced & £
height. Fai agm
EXAMPLE 3 10 i—-|n ;.:‘i'. weight
Crispbread Baking Trials Water g1 favder mbame
A baking test was carried ou1 on a continuously oper- ol powder MU

ated bakery-scale crispbread baking line. The ratios and .
quality of the dough mgredients were the same as those 3 In the test series, the enzyme dosage level and the
used in Example 2. Enzyme preparation (BAXEZYME ~ waler decrease were determined in such » mammer that
1210) in the amount of 90 mg/kg flour was added: (en-  the dough consisiency remained constant.

zyme activity: 2,250 Units of hemicellulase (aylanase) The baking (2 kg of dough} was carried out similarly
and 840 Units of cellulase (CMC) per kg flour): the 85 in Example | except that the first proof time was |
amounts of dough water were reduced 10 aboin 85% of 20 hour and the final proof time 45 min. Enzyme dosage
the “normal™ percentage, s in Example 2. Since the  levels used (BAKEZYME 1201) and water amounts are
mass fiow contained more dry substance than ususl. the  shown in Table 3 as set forth below.

weight of an vnbaked cake was dropped 6.25% from TABLE 3

the normal value. -
The width of the unbaked cake could also be reduced 25 S™oer of "“""_"m.';'“'" b2 penercmner:

by about 1.0% since the dough prepared with the en- ¢ 1 s 3 n
zyme addition hed & betier rise than a product prepared e : - ,
withowt enzyme addition. . c,n*‘-,:'"‘c',’:l'}kﬁ" - - el
The oven time utilized was conventional. whereby a  Amaoai of wmier imli leh 1M 0 "
7.7% increase in capacity wus obmined with the en- 30 ;‘::‘ :'n ‘::l:'- e om “r N8 w2
zyme sddition (decrease in energy demand).
With the addition of the enzyme preparation. the ¥ ey rislng e

dough rose more rapidly than normal and the properties Ct-:-l-:er sfver first prect’ HH Ns AN A
of the finished product were good. The crispness of the  Comeiency afier brabing My Mo MA M8
product was observed 10 be slightly greater than that of 33 "nd | e o v cmnd

a control uet prepared withour enzyme addition. . .

A limillm was carried oul by keeping the amount There were no differences in the messured properties
of energy st a conventionsl value and shonening the  ©f products prepared from the dough with constant
oven time by 7.7%. corresponding 10 the decrease in _ consistency. The measured properties of the final prod-
energy demand. The properties of this product were 40 Uct were the same as in Example 1.

good and simiiar to the pl'ﬂ:;llﬂ nole::bove. Suggest- EXAMPLE 5
ing tha less energy is required (when the present inven- . N
tion is vtilized) to bake the final product than normally Semi-Sweet Biscuit Trials
required. “ Semi-gweet biscuits were baked with wheat flour
EXAMPLE 4 having the following properties.
! . ! § Trials Maisture contemt (%7) |~
Whenat crispbread was baked wsing the invention on a Emyme scrivhy (U/kg four de)
pilotscale test basis. 0 alphs-amayine 2 Lain
Flour with the following propesties was vsed in the r‘- :-:m
whest crispbread baking tests: Prosia (% da) (Kjeidahl + 471 108
Falling oumber M
Mowure contamt (%) 134 ﬂdr'ﬂn M:
e g
Ash commm 1% da) as 53 Waier binding (md/200 3 Nour) n
Amoum of moisi gloien (%) ’l:?q
Wnier binding abilicy (fatisograph
wethod)! iy Composition of the basic dough:
Mnsimam 1enperature (snylograph " C.
method)! @
Masknoms i::hl of amylogres 30 AL ingreciem [T]] 1% oo Nowr)
Eazyme sqivitios (L /kg flogr da) When fiow "
myine g I\qnﬂ L ‘g “:.o
: 4 .
1“" iy 1 g sugay i~ I::.l
L) ‘-# vt = - = fun F“ l'.'
:Mw::';rmnﬁ_{.mm” Senrch syrep T5 40 n :'.:
drwvihed by Aswncen Avecmie of Coveal Chrmers st AACC N-8). 1k Cormaarch w HS
sy byraph iy Lowrentnel Asswianm of Corval Clymeas. Mrvbad FU i20 Dry skim mil n L
Table skt s 1
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continued The effect of the enzyme tresiment on the softness
and stickiness of the biscuit dough is set forth in Tables
Ingredien 5 {fe on fhuri 4 apd 5 below.
Fanars: aced o a: TABLE ¢
Baling ~wla 19 a4 Effext of Enryme Treutment nn the Scdimew of Bt Dinggh o
Sodium disalfine. ik 0K Mexanred with u Pensinomter
e sque wNNew X Penvtrm
Wier W - 3 Sowple |I.'Ar:-n.|:ﬂ {174 .....".‘r. ) Pemniration dehis A
Toul b A o Ty )
LI sn 2 -1
The enzyme preparation used was BAKEZYUME & :‘_‘;: 33"; : o3
1201 having a xylanase sctivity of 25,000 U/g. (manu- E 2son e =2
facturer Finnsugar Ltd.) was added 10 the dough as F s.000 20 -l
follows: s G 10000 ™~ -h
Semph: Xyhasw L'/g fiour TABLE §
A weomiral) g Effec1 of Exayme Trosvmem on the Safinew and Stickinew of 8
B (7] Bocuis Dough s Mesured with » Faginngraph
c 1000 20 Xyl Sofymrn Biickimew
D 1.500 iCAg Sofimew deln A Sickioms  delu A
IE' :u’: Sampie  flpuri (.Y} e {BC [y 1]
A [ ) n I 0
a Jaom B w M .2 e -10
2 C L L] -3 10 o
Baking was curried out under pilot kitchen conditions ~ g et ::: -k - -
by the so-called “all-in* baking proces ns follows: F sam S0 -7 10 iy
Water {+42° C.) was iniroduced inmo the bowl of a O W W - m =40

Kenwood Chef mixer. Sodium disulflie solution and

surch syrup were added 1o the water as well 8 the 3 T3¢ enzyme treatment improved the processabily

mixed dry ingredients of the formula. Fat was added on
the dry ingredients.

The dough was kneaded (kneading hook) for one
minute a1 the jowes speed of the mixer and for four

minutes a1 speed IV. After kneading the tempersinre of 54

the doughs varied between sbout +29° C. and +31"C.
and pH between about 8.0 and abouwt 8.3.

The sofiness of the doughs was measured immedi-
ately afier kneading with a penetrometer (SUR. PNR 6,

cone probe. penetration time 10 s). The sofiness and 4

stickiness of corresponding doughs containing more
water. for the reasons of the messuring 1echnique used,
were also measured with a farinogmph (Brabender) by
imroducing 300 g of dough into the trough of the

farinograph and by kneading it at constant temperature 4¢

+30" C. a1 farinograph speed 2 for 10 minutes. The
sofiness value was oblained after 5 minute kneading as
farinogram height (Brabender unit, BU), stickiness was
measured from the corresponding graph paint as farine-
gram width (BU).

After 10 minutes of floor time the doughs were fim,
rolled manually into 3% 3 mam thick sheets and then on
a gresse-proof paper into 8 ) mm thick sheet which was
cut manuslly with a round mould {dismeter 61 mm).

The whole cut dough sheet was tranaferred 1o » baking ss

sheet covered with a | mm hole network. On the baking
sheet the dongh sheet was pricked manually by means
of a pricking wheel and the dough remaining outside
the cmt portions was removesl

The biscuits were baked in a convection oves for 7 &

minutes at 180°-200" C., whereafier they were trans-
ferred onio & tray and allowed 1o cool st room tempers-

tore.
After having cooled for half an hour, the finished

and rotisbility of the biscuit dough. This effect was most
mrked with the xylanase activity of 2.300- 10,000 U/kg
ar.

The enzyme treatment increased the softness of the
dough. especially with the xylamase activity of
2,500-10,000 U/kg flour, with the best results from the
xylanase activity of 5,000-10,000 U/kg flour.

_The use of sn enzyme preparation also decreased the
stickiness of the biscuit dough, particularly with the
:ln;:ples with xylanase activity of 5.000-10,000 U/kg

T,

By means of the enzyme trestment, the amount of
dough water could be decreased about 9% on the total
amount of water withom affecting adversely the pro-
cessability and the quality of the final product. when the
enzyme preparstion was added in the dough so that the
xylansse activity was about 2.500 to about 10,000 U/kg
fiour; preferably abowt 10,000 U/kg flour.

The enzyme treatment described berein is Lkewise

50 applicable 10 the production of other dry cereal prod-

ucts, such as rusk, breadcrumbs, sour crispbread, crack-
s, baked snacks, waffles, pretzels, ice cream cones and
derk bread.

The foregoing general discussion and experimental
examples sre intended to be illustrative of the
invention, and sre not 10 be copsidered limiting. Other
variations within the spirit and scope of this invention
are possible and will present themselves 10 those skilled
in the art.

We claim:

1. A method for the production of dry ceresl .
uchhwh;lfmllnoiﬂmmmdlﬂnhmz:l
12% by weight, which provides for a reduction in the
amount of initial water added to creste processible

biscuits were messured for their moisture content (x &5 doungh. which comprises:

130° C., 1 h). The moisture content varied from sboat
3.0% to about 5% by weight. The pH of the biacoits
varied from about 1.0 10 abowt 1.7.

combining flour. water, yeast and st Jeast 10 units of
an enzyme preparation per kilogram of flour. said
enzyme preparation comprising cellulose and hem-

56
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icellulose degrading enzymes in an amoum effec- wherein said enzyme preparation is added in the
tive 10 form a mass with suitable consistency for amouni of sbout 10 10 about 50.000 Units of hemi-
processing and baking: cellulose degrading enzymes per kilogram of flour.
processing said dough: s ﬁ.?.:":m:‘ gl ration is added In the

- - a - n
baking said procesied dough a1 a suitable tempers- amount of lboum lop':l;':m 20.000 units of cellu-

tre lose degrading enzymes per Lilogram of flour.

drying said dry cereal product. if necessary. to reduce 15. The method of claim 1.
the final moisture conment of said product 10 Jess wherein sald enzyme preparstion is sadded in the

than sbout 126 by weight. 0 °  amount of abont 10 to about 50,000 of hemicellu-
2. The method of claim 1 wherein the amount of lose degrading enzymes and about 10 to about
water added is up to about 15% less than the amoum of :91-200 - n:fwﬂﬂl“'ﬂe degrading enzymes per
waler pecessary 10 form & mass of suitable congisiency 16 !l{:':‘m of;:him 5
in the absence of the enzyme sddition. £ whcreinnidenmnepu;nmimidddintlu
3. The method of claim 2 wherein the beking time of amaunt of sbout 1,000 to sbout 3,000 Units of hemi-
said processed dough is about 13% less than the baking cellulose degrading enzymes per kilogram of flour.
time required in the absence of the enxyme addition. 17. The method of claim 8,
4. The method of claim 1 wherein said dry cereal wherein taid enzyme preparation s sdded in the
uct is crispbread. 0 amount of about 400 to sbout 1,200 Units of cellu-
5, The method of claim 4 wherein said crispbread is lose degrading enrymes per kilogram of flour.
rye crispbread. I!l.nTh_emqhodol'chhnl. on & o
6. The method of claim 4 whereim said crispbresd is " ["700 MU0 SYE Prepirsrion b sdded in the
whesi erispbread. L 25 cellulose degrading enzymes and sbowt 400 10
7. The method of claim 1 wherein seid dry cereal about 1.200 Units of cellulose degrading enzymes
product b » semi-sweet biscuit. per kilogram of flour.
8. The method of claim 6 wherem said enzyme prepa- 19. The method of claim 6.

ratian is added in an amount of sbout 500 1o abowr 2.000 wherein ssid enzyme preparstion is sdded in the
Units of hemicellulose degrading enzymes and sbow X0 amotint of sbout 300 10 about 2,000 Units of hemi-

200 10 sbout BOO Units of cellulose degrading enzymes n“m:m:‘m:’:“ per kilogram of flour.
per kilogram of flour. ‘herein said is added i
9. The method of claim 7 wherein said enzyme prepa- v smomnt of .ﬁm maﬁu ofee:rulz

ration i3 sdded in an amount of abom 2500 10 about 35 degrading enzymes per kilogram of flour.
10.000 Units of hemicellulose degrading enzymes per 21. The method of claim 6.

kilogram of flour. wherein mid eazyme preparation is added In the

70. The methnd of claim 1 wherein said dry cereal lll;;ll;:'n“ ddlhoul soo 10 abowut 1.3 Units d’gnb

final moist t of between about cellu egrading enzymes about 0

g':;c' ;.lgq. b)-:;]:: conten 40 IPOIII 800 Unlts of cellulose degrading enzymes per
11. The method of claim 2 wherein ssid dry ceres) kilogram of flour.

22 The method of ciaim 18 wherein said enzyme

product has 2 fina) moisture content of less than sbout preparation is added in an amount of abevt 10 1o sbout

4% by weight. . L . 20.000 Units of hemicellulose degrading enzymes and
12. The method of claim 1 wherein said hemicellulose 43 abowt 10 10 about 10,000 Units of cellnlose degrading
degrading enzyme i3 aylmase. enxymes per kilogram of flour.
13. The method of claim L " e
30
]
&0

-




ST

Europililsches Patentamt
European Pstent Office
Oftfice curopden des bravets

AT

® Publicstion number: 0487 122 A2

¥)

® EUROPEAN PATENT APPLICATION

‘---r---’ﬁ"ﬁ

- D N O S S ..
EP 0 487 122 A2

& Application number: 912028412

@ Date of filing: 01.11.81

® it c1&. A21D 10/00, A21D 8/04

@) Priority: 21.11.90 QB 90256290

(© Dats of publication of application:
27.05.82 Bulletin 92722

&) Designated Contracting Stetes:
AT BE CH DE DK ES FR GB GR IT LI NL SE

) Applicant UNILEVER NV
Burgomouhr I'Jleobpleln 1 P.O. Box 780
NL-3000 DK Rotterdam{NL)

&) BE CH DE DK EB FR GRIT LI NL SE AT

@) Apphcant: UNILEVER PLC
Unilever House Blackiriars P.O. Box 68
London EC4AP 4BO{GB)

® as

@ Inventor: Oole, Johannes Comells, UNILEVER
REBEARCH LAB.
Ollvier van Noortiaan 120
NL-3133 AT Viaardingen(NL)
invenior: Steenhoek, Arle, UNILEVER
RESEARCH LAB,
Olivier van Noortiaan 120
NL-3133 AT Yiaardingen{NL)

& Ropresentative: Hartong, Richard Leroy et al
UnBever NLV. Patent Division P.O. Box 137

NL-3130 AC Visardingen(NL)

@ Fat-free pastry mix.

® The Invention Is concemed with dry fat-free pasiry mixtures; these mixtures comprise separately packed

components, being
1) an egg white/sugar mix,
if) a pregelatinizable starch;
#) flowr,

iv) optionally improvers like baking powder, enzymes or serating agents.
Also the betiers (chilled, frozen and ambient) are part of the invention.

A process for the preparetion of the batters |s disclosed. Baked products like pastries, cooldes, sponge

cakes and cakse can be made from these batters.
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Umil now, all pastry mixes known comprise a fatty componant In order to achigve & pastry having the
desired structure sfter baking.

Howewver, for several years there has been a grest demand for healthier products, by which Is meant
products conteining less iat or no fat at all. A solution in order 1o coms to compostiions that are fai-free and

s simuitanecusly lead 1o the desired structure of the baked product and siill have a good tasts, has not been
found wo far.

We have now succeeded in preparing a dry fat-free pastry mbcdure with the deasired properties.

Therefore, cur invention Is concemed in the first place with dry fat-free pastry mixtures that are
charscterized by separetely packed components comprising:

10 1) an egg whits/suger mix, wherein the weight ratio of egg white (as fresh egg white) : sugar = 1:2-2:1;

i) & mbx of one or more pragelatinizable sterches;

i) fiour,
wherein the amount of pregaiatinizabie starch In the total mix e §-{ of the amount of sugar present and the
amount of flour (s 32 times the arount of sugar.

®» The egQ white ls preforably & dried egg white that ls mixed with water before it is used in our process
for the preparstion of a batter from our mixes.

The components sre packed ssparstely. When a batter is required. the egg white Is asrated In the
presence of the sugar, the aerated egg white/sugar mix is mixed with a starch that has previowsly been
goelatinized, optionally in the presence of flour, and the components are mixed together. During this mbdng,

20 the amount of shear shouid be such that pood mixing is obiained while the sir that is encapsuluted in the
components, s not liberated irom the system.

The siarch or flour componsnt of our mix prefersbly contains soms baking powder (up to 5§ wi%).

The starch that Is used, can be derived from any source of starch, such as whaat, malze, rice, potalo,
iaploca. The starch can be unhydrolyzed, but also hydrolyzed starches (having DE values as low as 0.5)

26 __can be used.

Therefore, |t is preferred thet the starch component of the mixture contains a muitiple purposs snzyme
mixture. Suitable enzxymes are enrymes capable of hydrolyzing carbohydraies. Examples of these snzymes
are amylases, xylanases, pentosanases and arabinoxylases. However, siso proioases can be usad succes-
fully. The best resuls are obisined when the enzyme mixiures display simultaneously amylase and
xylanase activity. The amount of starch-based enzyme ls 10-5,000 dpm for commercially avallable enzyme
compositions. This amount s, of course, strongly dependent on the enzyme activity of the enzymic mixture.

in the mives, preferably In the starch or flour component, also monoglyceride, monoglyceride hydrates,
asrated monaglyceride hydrates, complexes of monoglyceride and starch or other asrating agents can be
prosent. it la, however, also possible to add thess components to the egg white/sugar mbc The mon-

3% oglyceride part hereof is derived from saturated and/or unsaturated faity acids having 12-20 C stoms.

Other aerating compounds that can be used e the welHmown emulsifiers, such as calcium- or
sodiumstearoyliectyiste (CSL, 8SL), DATA, Polyglycerolestsrs (PQE), Polysorbetes (Tween, Span), Pro-
pyleenglycolmonosiearate (PGM) etc. and mixtures of those.

The aerstion of the egg white/sugar component is preferably performed to an overrun of 20-150%.

] Part of the invention is also the batter, elther at frozen, chilled or ambient tamperature, which can be
obtained from owr mixes, while also the baked products which are obtsinable by baking of our mixes, are
part of the Invention. Examples of baked products are short pastries, pasiries, cookies, sponge cakes and
cakes.

The process for the preparation of fat-free pastry batters is another part of our Invention. This process

45 comprises the following steps :

1) Whipping of a mixture of fresh egg white and sugar until an ovemrun of 20-150% ls echieved;

2) Pregelatinizing etarch In water, optionaily in the presence of an enzyme mixture with hydrolyzing

activity, in particular carbohydrate hydrolyzing activity;

3) Combining the serated mixture of 1) with the pregelatinized starch of 2);

& 4) Adding flour o elther the pregeiatinized starch of 2) or 1o the mbdure of 3);

S5) Stiring of the mbdure untll a batter with the desired consistency haa formed.

in this process aiso monoglyceride hydrates, asrated maonaglyceride hydrates or other asrating sgents
or complexes of starch and monoglyceride hydrates can be added to the products of steps 1) andior 2)
and/or 3) andior 4).

&5 In these processss, the amounts of components used comespond, of course, with the amounts mentioned
for the mixes por a8.

The progelatinization of the starches is performed by mixing 1 part by weight of starch with 7-15 parts
by weight of water. The mixing is done at ambient temperature, although temperatures of 10-50° C can be

. S
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used. f an enzyme i3 used, the enzyme can be mixed with the starches prior 1o the addition of water or the
enzyms can be added to a frashly prepaned mix of starch and water.

EXAMPLE |

300 g sugar and 00 g fresh egg white were aerated for 5 minutes In a Hobart mixer. 100 g starch ls
pregelatinized in 500 g watar st ambient tsmperature. The aerated egg white/sugar mix is combined with
the gelied starch and the mixiure is asrated for another 5 minutes (Hobart). 300 g flour and 3 g beking
powder were added to the mixture thus obtalnad, with mixdng.

Iin thia way, a batter was obtained. A cake was baksd from this batter by baking at 160" C for 45
minuiss.

A ceks having a good cake structure and an accopiable taste was obtained.

EXAMPLE Il

The basic recipe la:
400 g suger
400 g eggwhite (iresh)
400 g tiour
150 g gelatinised starch (100 g starch + 1000 g water)

4 g baking powder.
Rice starch.
Rice starch (100 g) was stimed into 70° C waler (1000 g) to golatiniss. #f enzymes are applied, It Is done

In this etage. This mass was cooled down 10 20°C and mixed with the serated sugar eggwhite mixture.
Then the fiour is carefully mixed in.

A B |c |o
Amylase (Fungamyl) | - 008g | - 0.05¢
Xylanase - - 0059 | -
Proteass - - - 0079
S.V. Batter mly 1.48 151 151 1.58
8.V. Cake mly 20 20 20 21
Texhre jong short | shot | very short
Molsiness medium | high high med./high
EXAMPLE il
Potaio starch
Procedure as with rice starch (ex Ii).
A B c D
Amylase (Fungamyl) | - 0.05g - -
Xylanase - - 0.05¢ -
m.u - - - 0-07 ﬂ
8.V. Better mlg 1.49 1.48 1.40 1.48
8.V, Cake mip 20 22 22 20
Texiure long short/crumbly | short'crumbly | very short
Moisiness medium | high high high
EXAMPLE V



EP 0 487 122 A2
Wheat starch.
Procedure as with rice starch (ex li).
A B Cc D
Amylase (Fungamyl) | - 0059 | - .
Xylanase - - 0.059 -
Protoase - - - 0.07g
8.V. Bstter mlig 1.42 1.46 182 124
8.V. Cake mly 20 22 24 18
Toxture long short short short
Moistness medium high med.high medium
N.B. it will be clear that the amount of enzyme applied s related to its activity.
The sample of amylase had an activity of 2500 SKB/j, the xylanase 200.000
U/jg and the proteass 4500 QU/g.

1.

10.

1.

Dry fat-free pasiry mibdure, characterized by separately packad componenis comprising

1) an aggy white/sugar mix, wherein the waight ratio of egg white : sugar = 1:2-2:1:

) a mix of one or more pregelatinizable starches;

m) fiowr,
in such amounts that the amount of pregelatinizable starch in the total mix Is -} of the amount of
sugar, and the amount of flour in the total mix le -2 times the amount of sugar.

Dry fat-freq pasiry mixiure according to Claim 1, wherein the elarch component also contains a muliiple
purpose enzyme mbdure.

Dry tei-frea pestry mixture according to Claim 2, wherein the enzyme mixture diaplays carbohydrate
hydrolyzing activity.

Dry fai-free pastry mixture sccording o Clalm 2 or 3, wherein the anzyme mixture displays at sast one
of the following activities : amylase activity. protease activity, xylanase activity, pentosanase activity
and/or arabinoxylase activity.

Dry fat-free pastry mixture according to Claims 2-4, wherein the amount of enzyme is 10-5,000 dpm
based on starch.

Dry fai-free pastry mixture sccording to Claim 1, wherein the starch or flour component also contsins
baking powder.

Dry fat-free pastry mixture according to Claims 1-8, wherein the pregelatinizable starch is derived from
wheat, malze, rice, potaio or taploca

Ory fui-free pastry mixture according to Claime 1-7, wherein the smiarch or flour component also
contains monoglycerides, monoglyceride hydratss, asrated monoglyceride hydretes or complexes of
monoglyceride and etarch or other aerating agems.

Dry fat-free pastry mixture acconding to Claim 8, whereln the monoglyceride hydrate Is derived from
saturated and/or unsaturated faity acids having 12-20 C atoms.

Fat-free pasiry batier, characierized by the presence of the components of the mixiure of Claims 1-8.

Fai-free pasiry baiter according to Claim 10, wherein the egp white/sugar component s asraied to an
overrun of 20-150%.

ol
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12. Fat-free pastry better according to Clalm 10 or 11, wherein the batter is frozen or chilled.

13 Balked products, characterized In that these products are obtained after baking of the batiers of Claims
10-12.

14. Baked products according io Claim 13, whersin these products comprise short pastries, pastries,
cookies, sponge cakes or cakea.

18. Process for the preparation of a fai-free pesiry betier, characterized by :
1) Whipping of a mixture of fresh egg white and sugar until an overmun of 20-150% |s achieved;
2) Pregelatinizing starch in water, opticnally In the presence of an enzyme mixture with hydrolyzing
activity;
3) Combining the aersied mixture obtained In 1) with the pregelatinized starch of 2);
4) Adding flowr to elther the pregelstinized sterch of 2) or to the mixture obtalned in 3);
5) Stirring of the mixture untll a batter with the desired consistency has formed.

18 Process according to Claim 15, wherein @ monogiyceride, monoglyceride hydmte, an aerated mon-
oplyceride hydmate or a complex of monogiyceride and etarch or other asraiing sgent ars added to
elther the product of 1) and/or 2) and/or 3) andior 4.
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(57 ABSTRACT

The present invention relates 10 a bread conditioner com-
prising an isalated soy prolein. The bread conditioner can
furtber comprise xylanase, sodium sisaroy] lectylate, ascor-
bic acid, fungal alphs amylase, celhilase, and szodicarbon-
amide. Anather aspect of the present invention relates to &
dough composition comprising & bread conditioner, which
nesults in a loaf of bread containing st least 6.25 grams of
soy protein per 50 pm serving of bread.
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CONDITIONER FOR BREAD

BACKGROUND OF THE INVENTION
[0081] 1. Ficid of the Invention

[6002] This invention generally rclates o a bread condi-
tioner comprising an isolated sny proicin and various
emzymes. This invention furtber relates 10 2 dough compris-
ing » bread conditioner that provides at least 625 grams of
say protein per 50 gram serving of bread.

[0003] 2. Background An

{0084] The nutritional beoeflts of soy have long been
recognized, as soy is rich in various antioxidants, dietary
fiber, and certain minerals and vitamins, There is a particular
interesl in soy protein becanse of its ability to Jower cho-
icsierol and reduce the risk of cardiovascular health risks.

[0005] On Oc1. 20, 1999, the FDA announced its approval
of a bealth chaim based on ihe association between con-
sumption of soy protein and a reduced risk of coronary heart
dincase. To qualify for the bealih claim, a [ood must cootain
at keast 6.25 grams of soy prolein per “reference amount
customarily consumed” (RACC). For bread, the RACC isa
50 gram serving. Thus, in the haking indusiry, it is desired
1 provide & bread conwining et least 6.25 grams of soy
pruicin per 50 gram serving.

[100&] For many yeam, soy proiein products have been
adkled in significantly lower quantilics 10 grain-based foods,
including many bakery product, specifically bread. Such
additions of soy protein, however, bave pot resulied in the
required 6.25 grams of soy prodein per 50 gram serving. For
cxample, U.S. Pat. No. 4,759,93 10 Ferrara discloses a
bread which is high in protein, bowever, conains kess than
iwo grams of soy protein per 50 gram serving.

[00687] Making s bread that will qualify for the soy protein
bealib claim is pot an casy task, A:Idmgmﬁ:nnlloy
protein 1o qualify for the bealth claim, while contimming 10
maintain product qualily, bas been difficult because of the
suhsiantisl amount of soy prolein required. One way 1o
mmaulllelnelal'loypml-nmhud-byl ting
soy protein isclates. However, ane of the problems with
using soy profein as a prolein anurce, particularly when
using soy protein isolaiex, is that soy tends to bave a bitier
laste. Additionally, soy products do ool add significam
sirength to bread products. Previous attempts to make
vdible, saleahle bread with 625 grams of soy protein per 50
gram serving have beon unsuccesaful. Thus, what is oeedod
ix 2 bread conditioner that will provide at least 6.25 grams
of soy protein in a satisfactory loaf of bread while main-
taining product qualily, and providiog s satisfactory and
cdiblc boaf of bread.

[U008] In the bread industry, it is known to add additives
and/or conditioners 10 8 bread dough that result o a bread
heving improved flavor, lexture, volume and freshnesa,
Enzymes have been particularly useful as bread condition-
e, such an lhose described in US. Pat. No. 6,110,508 o
Olesen ¢l al., US. Pat. No. 6,039,982 1o Wagner et al, US,
Pa1. No. 5,318,785 10 DeSiefanis and US. Pa1. No. 5,232,
719w lad et al

[0009] However, using such known bread conditioners
and additives, the desimble level of 625 grams of soy
protein has not hecn aluined in the production of an edible,
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satfactory loaf of bread. Although, il i possible 10 reach
the 625 gram soy prolein objective by adding soy grits, soy
isolate and soy concentraie to bread, 1he resulting bread has
been inedible and unsaleable. Thus, a bread conditioner is
desired that, through the use of a synergistic combination of
80y proicin, varions enxyme sirvins, and other ingredients,
will contribute strength and conditioning 10 a bread dowgh
and achicve at keast 6.25 ;mmofuypuumpusom
serving of bread in ulhda:uy Toaf of bread meemg-u.
woight, volome, grain and appearance critoria.

BRIEF SUMMARY OF THE INVENTION

[0010] The present imvention relates to a bread conditioner
comprising an isolated soy protein and other ingredients,
which cap include xylanase, sodium stearoyl Iaciylate,
sscarbic acid, fungal alphs amylase, cellulase, and an oxi-
dant. This invention further relates 0 2 bread product
comprising a bread conditioner that contains st least 6.25
gnms of soy protein per 50 gram serving of a satisfaciory
loaf of bresd.

DETAILED DESCRIPTION OF THE
INVENTION

[0011] A preferred embodiment of the prescnt invention is
pow described. While specific configurations and

ments arc discussed, it should be undsmsiood that this is dooe
for illustrative purposes only. A person skilled in the relevant
art will recognize thet other configurations and armogements
<an be used without departing from the spirit and scope of
the invention, It will be apparen to a person skilled in the
relovant art that this jovention csn also be employed in a
variety of otber devices and applications.

[0012] One cmbodiment of the preseni imvention i
directed 10 a bread conditioner comprising an isolated soy
protein, lsolsted soy proteins allow a bread conditioner ©
supply significant amounts of soy protein o a bread dough.
In a preferred embodiment, the isolated soy protein bas a
prolein cootent higher than abowt 70 percent. In a more
prefcmed embodiment, the isolated soy protein has a protein
conient between about 85 and 95 percent. In 2 most pre-
ferred embodiment, the isolated soy protein has a protein
cootent of berweea about 87 and 92 perceat. The isolated soy
protein can also compriso fal, ash, moisture and carbohy-
drates. A preferred isolated soy protein is ARDEX F Dis-
peaaible, which is a commercially available isolated soy
proicin manufactured by Archer Daniels Midland Company,
and hss & profein conient of sbowl 90 percent. However,
alicrnate isolated soy proteins having varying protein con-
icnis can be uscd, as would be apparcnt o cue akilled in the
rclevant art.

(0013] In a preferred embodiment, the bread conditioner
furtber comprises various enzyme sirains and other ingre-
dicals which contribute sirength, conditioning, texture, fla-
vor, volume, and/or freshmess when added 10 a bread dongh.
Preferably, the bread conditioner includes xylamase, which
adda sirength to 1be bread and increages 1be cxtensibility of
the dough.

[0014] Cooventionally, low concentrations of xylanase
bave been used in bread conditioners. However, using Jow
conceninations of xylansse oficn cresics an undesinable
stickiness of the dough. In » prefermred embodiment of the
present invention, xylanase is added to Ihe bread conditioner
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sl a conceninstion leve] of about 750-2000 parts per million
{ppm) based on the weight of whea! fiour in » dough. More
preferably, (he xylanase bas & concentration level of about
900-1300 ppm. In 2 mam prefemred embodiment, the xyla-
nase bas a coaceatration level of about 1050-1150 ppm. The
use of xylanase in the bread conditioner of the presont
invention adds pccessary sirength and exiensibility, while
minimizing the stickiness of the dough. A preferred xylanase
enzyme s VERON SPECIAL, which is 2 commercially
availsble xylanase cnzyme manufactured by Robm Gmbh,
However, altarnate xylanase enzymes can be used st varying
concenirations, as would be spparcat 10 one skilled in the
rolevant art.

[0015] 1n a prefomred embodiment, the bread cooditioner
of 1he present imvention further compriscs a sodium siearoyl
lactylate (SSL). SSL acis a5 a stirengihener. Preferably, SSL
is added to the broad conditioner at a concentration level of
about 2500-5000 ppm based on wheat four. In a more
preferred embodiment, SSL in added to lhe bread condi-
tioper at a copcentration lsvel of sbout 3500-5000 ppm, and
in & mosl prefermed embodiment, SSL is added to the bread
conditioner a1 & conceotration kevel of aboul 4500-5000
ppm. A preferred SSL is PANIPLEX SK, which is a com-
mercially available sodium siearoyl lactylaie manufactured
by Archer Daniels Midland Company. However, aliornate
sodium stearoyl Jactylates can be used al varying concen-
irations, as would be apparent (o coe skilled in the relevant
an.

{0016] In a preferred embodiment, the bread copditioner
of the present invemion further comprises a fungal sipha
amylase. Alpha smylases arc useful for providing sugars
fermeniable by yeast, and cag atiack jong siarch chaios st
randon at ibwir interior and dextrinize and liquefy starch.
Starch dextrinization during early stages of baking results in
an improved gmin and a sofier texiure. Alpha unyllr.l
mduuchnnpmdngbchnmnlu.nuhu

watcr absorption capacily, slackening 1he dough, and devel-
oping stickiness.

[0017] I a prelerred embodiment, the fungal alpha amy-
lase has a level of about 200-750 skb. More preferably, the
fungal alpha amylase bas a Jevel of aboul 300-600 skb. In »
most prefermed embodimeant, the fungal alpha amylass bas a
level of about 400-500 skb. Tbe skbh unit expresses the
alpha-amylase activity as measured by the method of Sand-
siedt, Kneen and Blish described in Associstion of American
Cercal Chomists, th Edition, reprinted 1990, Official
method 22-01, and also described in Techmical Bulletin No.
1024, U.S. Departrent of Agriculture. One skb unit is the
amount of enzyme which at 30 degrees Celsing and under
the other specified reaction conditions is capable of dextrin-
izing one gram of soluble starch in one bour. In a prefarred
cmbodiment, the fungal alpba antylass is CLARASE 40000,
which is a commercially svailsble fungal alpha amylese
manufactured by Genencor Interoationsl, loc. However,
aliernate fungal alphs amylases can be used af varying skb
kevels, a3 would be apparent 1o one skilled in the relevant art.

[0016] In a preferred embodiment, the bread conditioner
of tbe present invention further comprises cellnlage. In a
preferred embodiment, cellulase can be sdded to the bread
conditioner at a conceniration of about 50-200 ppm based on
whest flour. More preferably, cellulase can he added at &
caaceniration of about 75-150 ppm. In a most preferred

oY~
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embodiment, cellulane can be added al a concentration of
sbout 90-110 ppm. A preferred cellulase s VERON CP,
which is s commercially available culinlsse manulsctured
by Rohm Gmbh. However, alicraate cellulases can be used
al varying conceniratioms, as would be spparent 10 one
skitled in the ralevant art

[0019] In a preferred embodiment, the bread conditioner
of the present invention further comprises an oxidant, such
a5 azodicarbopamide, cakivm peroxide, polassium iodate,
calcium indaie, polamsium bromale, of calcium bromate.
Oxidants balp to relax the dough. In a preferred embodi-
ment, azodicarbonamide & added 1o the bread conditioner xt
a concenintion of Joss than about 45 ppm based on wheat
fiour. la « mare preferred embodiment, ssodicarhonamide is
added to the breed conditioner a1 a concentration of aboul
20-45 ppm. In a mosl preferred embodiment, azodicarbon-
amide i3 sdded st 2 coocentration of abom 35-45 ppm.
However, various oxidanls can be provided at varying
concentralions, as would be apparent to one skilled in the
relovant art.

[0020] In a preferred embodiment, the bread conditioner
of the present invention further comprises ascorbic acid.
Ascorbic acid scts ax a toughensr and a strengthener. Io a
preforred embaodiment, ascorbic acid is added 10 (he broad
conditioner sl a concentration of about 175-300 ppm based
on wheat flour. More preferably, ascorbic acid can be added
a1 2 conceniration of abont 250-300 ppm. In & most prefemed
embodiment, ascorbic acid can be added st 8 concentration
of sboul 270-290 ppm. In aliemate embodiments, ascorbic
acid cap be provided st varying concentrations, as would be
apparen 10 coe skilled in the relevant an,

[8021] Thus, in & preferred embodiment, a bread cond-
tioner of the present invenmtion, which is to be added 10 2
dough comaining 250 pounds of wheat fiour, can bave the
following compoasition:

JBREAD CONINTIONER

Ingredizuin Peremmt welghi of the brend conditionsy
Isohatrd a0y protetn (dispenible 6%
ARDEX F, shoct 80% pretals}
Sodiam Susreyl inctyinte 250%
(FANIFLEX SK)
Xylamee (VERON SFECIAL) 0.580%

ie Aci 0141%
Foagal aiphe amylese 0080%
(CLARASE 40000)
Cellalaee (VERON CP) 0.048%

; %

[0022) The bread conditioner of the present iovention is
preferably added 10 & dough composition which will resnli
in a bread that coatains at least 625 grame of 20y protein per
50 gram serving of bread. This preferred bread conditioner
adds sbout two grams of soy protein to a 50 gram serving of
bread, while providing a carrier for the other ingredients in
the bread dough, and further providing sirength, condition-
ing, texture, fiavor, volume, and/ar frestmess o the bread
dough. The bread conditioner can be prepared by mixing or
blending the ipgredients. In sitomate embodimenta, the
bread conditioner of the present invention can comprise
further enzymes and ingredients, as wonld be apparent o
one skilled in the relevant an.
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[0023] Another aspect of the prescot invention relaies 1o 8
dough for making bread which provides at loast 625 grams
of s0y proiein per 50 gram serving of bread. In s prefemed
embodimenl, the dough comprises the bread conditioner of
the preseat invention. The bread conditioner of the present
invention allows the dough io provide an edible and satis-
factory loaf of bread while alaining 6.25 grams of soy
protein per serving. In addition (o the bread conditioner, the
dough compasition of the present jnventicn can furtber
comprise oo or more of the following ingredieam: gluten,
wheat Bonr, soy flour, grits, soy grits, water, oil, sali, booey,
calcium propionats, ELASDO (a doogh improver which is
commercially available from Archer Danicls Midland Com-
pany), and yeast.

[0024) As discuesod above, ibe bread conditionsr of the
prescul invention prefershly pravides aboul two grams of
soy protein per ifty gram serving of bread. In & preforred
combodiment, soy four and soy grits can be added to the
dough o enable the resulting loaf of bresd (o altain a1 least
6.25 grame of soy protein per 50 gram serving.

[0025] Preferably, the bread coaditioner is pre-mixcd, then
added o 1 dongh compasition io order fo produce a losf
of bread. The bandling of the dough and baking of 1be bread
can be done in any suitable manner, ss would be apparont to
one sldiled in the relevant ant. For example, the dough can
be imeaded, then subjocted 1o coe or more proofing treat-
ments, and then baked st & suilsble temperature for a
sufBicicnt period of tirne.

[0026] Ina preferred embodiment, the bread conditioner is
adkied 1o the following dovgh composition, which results in
a Joaf bread containing ai least 6.25 grams of soy protein per
50 gram serving:

JAREAD COMPOSITION
Ingrwdiens Weight In poasds
Pl 0
Say Plsur 41
Band Conditiener 415
Cicten x
Soy prin 7%
Whier 400
(300 B added Initlally, 75 Ru addad
Inder, pios 75 e soaked with the gris)
oa 8
Eak |
Hosy X
Calclsm Propiossis 2
ELASDO 2
Yeant 4

[0027] In s preferred embodiment, the soy grits are soaked
for 10-15 mimues prior 10 being added to the mixer, and
should pot be oversoaked. In the sbove composition, 75
pounds of water are used to soak the 75 pounds of soy grits.
The ingredicms, withoent the soy grits, can mixed al a2
mperature of 78-80 degrees Fahrenheit for 30 seconds on
low and 11 minutes on high. In a preferred embodiment, 25
pounds of tbe waler is beld back, and sdded afier 5 minutes
of mixing. Next, the soy grits can be added, and the broad
conditioper can bs mixed for an additional 2 minutes on
bigh. In a preferred embodiment, the proof time can be about
50 minuies. The proof time can be longer if less yeast is to

‘2

be used in the dough composition. The bread should be
baked for a suitsble time. For example, the bread can be
baked sl aboul 400 degrees Fahrenbeil for about thiny
minuics. In a preferred embodiment, the soy bread compo-
silion can be baked in a 3"x4%"x10%" pan. Aliernate prool
times, baking times, baking temperatures, and pan sizes can
be uscd, ss would be apparenl to ope skilled in the relevant
art.

[0028) Purther, the conditioner of Ibc pressnt inveation
can bo used with other baked products such as rolls, taco
shells, tortilles, cakes, breakfest rolls, muffins, pancakes,
cereal, bealth bars, soft pretrsls, and pasta

{0029] Whik (he invention bas beon particularly shown
and described with reference w0 preferred smbodimenis
thereof, i will be understood by those skilked in the art that
they have heen prasented by way of cxample anly, and oot
limitstion, and various changes i form and details can be
made tberein withont departing from tbe spirit and scops of
the invention. Thus, the breadth and scope of the presem
jovention should not be limiled by any of ihe above-
deacribed exemplary embodiments, but should be defined
only in accordance with the following clains apd their
equivakenis. Additionally, all references cited borein, inciud-
ing jourm) anicles or abstracts, published or cormesponding
US. or fiorcign patent applications, issned US. or foreign
pilcnts, or any olber rcferences, are each entirely incorpo-
mated by reference berein, including all data, tables, figures.
and text prescnted in the citod reforences.

[0030] The foregoing description of the specific embodi-
ments will so fully reveal the general nature of the invention
that othems can, by applying knowledge within the akill of
the art (inchuding the conlenis of the references cited bersin),
readily modify and/or adapt for various applications such
specific embodiments, wilboul undue cxperimentstion,
wilhout departing fram the general concept of the presant
invention. Thersfore, such adaptations sad modifications are
iniended 1o be within 1be meaning and range of equivalents
of the disclosed embodimenta, based on the \caching and
guidance pressaied borein. It is 1o be onderstood that the
phraseclogy or terminology berein is for the purposs of
descyiplion and not of Limitation, such that the terminalogy
or phrscology of the present specification is 10 bo ioer
preted by tbe skilled artisan in light of the wachings and
guidance presented berein, in combinatinn with the kaowi-
edge of coe of ordimary skill in the art.

What is claimed is:

1. A conditioner for bread, comprising an isolated soy
protein and xylanase.

2. The conditioner of claim 1, wherein said isolawed soy
protein bas & protein content grester than about 70 percont.

3. The conditioner of claim 1, whercin said isolsted soy
protein has & protein content of abou 85 to about 95 percent.

4. The condilioner of claim 1, wherein said xylanase bas
a conceatration fevel of about 750 ppm o about 2000 ppm.

3. The conditioner of claim 1, wherein said isolated soy
proiein is about S0 percent to sbout 98 percent by weighi of
the conditicoec

§. The conditioner of claim 1, wherein said isolated soy
projein is shoul 56 percent by weight of Lhe cooditioper,

7. The conditioner of claim 1, further comprising sodium
slearoyl lactylste,

-y
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B. The conditioner of claim 7, wherein said sodivm
sieproyl laciylate has a conceninlion level of sbout 2500
pPpm o about 5000 ppm.

9, The conditioner of claim 7, funher comprising fungal
alpbs amylase.

10. The conditioner of claim 9, wherein said fungal alpha
amylase is about 200 skb 1o sbowt 750 skb.

11. The conditioner of claim 9, further comprising cellu-
lase.

12. The conditioner of claim 11, wherein said cellulase
bas a conceninstion kevel of about 50 ppm 10 about 200 ppm.

13. The conditionsr of claim 11, further comprising an
oxidant selected [rom the group consisting of azodicarbon-
amide, calcium peroxide, potassjum iodate, calcium jodate,
potassium bromate, and calcium hromate.

14. The conditioner af claim 13, whercin said oxidaat is
azodicarbonamide having a concentration level of sbout 20
w0 45 ppm.

15. Ti» conditioner of claim 13, farther comprising
ascorbic acid.

16. The condilioner of claim 15, wherein said ascorbic
lu'dlnnmmmim level of about 175 ppm to about 300

17 A dough for producing bread which provides at lcast
625 grams of a0y prolein per 50 gram serving, compriaing:

wheat flour;

water; and

4 bread conditioner comprising isolated soy protein.

18. The dough of claim 17, further comprising soy four.
19. The dough of claim 18, furiher comprising soy grits.

L
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28. The dough of claim 19, further comprising gluten,
grits, calcium propionate, sod yeast.

21. The dough of claim 17, whersin said isnlsied soy
protein has a protein content of about 85 10 about 95 percent.

22, The dough of claim 21, wherein said isolated soy
protein is about 90 percent 10 sboul S8 percent by weight of
the conditioner.

23. The dough of claim 21, wherein said isolated soy
prokcin is about 958 percent by weight of the condilioner.

24. The dough of claim 21, wherein said bread conditioner
1 about 19 percent by weight based upon the weight of said
wheat flour.

28. The dough of claim 17, wherein said bread conditioner
furiber comprises sodium siearoyl lactylate, Xylanase, aseor-
bic f' fungal alpha smylase, cellulase, and azodicarhon-
am

26. The dough of claim 25, whersin said bread conditicaer
further comprises:

about 96 percant isolated soy protein by weighl of said

conditioner;

about 2500 ppm to sbout 5000 ppm sodium sisaroyl
Iactylate;

about 750 ppm to about 2000 ppm xylanase;

about 175 ppm to about 300 ppm ascorbic acid;
about 200 skb 10 about 750 skb fungal sipha amylane;
shout 50 ppm to about 200 ppm cellulase; and

about 20 ppm to sbout 45 ppm azodicarbonamide.
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as well as to a process comprising the steps of making a batter by mixing at least floar, water and a thermo-resistant o-amyluse
o and cooking tho batter on st loast one hot surface, (o the oy of thermostshle a-amylase to manipulste textaral attributes of floor
based food products, and to a method for modifying sarch in & wafer withont Increazing baiter viscosity. Preferred flonr based food

products are walers, biscuits and cracikers,
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CAPITULO REIVINDICATORIO COMO FUE
ORIGINALMENTE PRESENTADO EN FASE
INTERNACIONAL JUNTO CON SU
TRADUCCION
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REIVINDICACIONES

1. Un producto alimenticio a base de harina,

CARACTERIZADO porque comprende una a-amilasa termoestable

y almidén modificado in situ.

2. El producto alimenticio a base de harina de
acuerdo con la reivindicacién 1, CARACTERIZADO porque el
producto alimenticio a base de harina es un barquillo,

una galleta dulce o una galleta salada.

3. El producto alimenticio a base de harina de
acuerdo con la reivindicacién 2, CARACTERIZADO porgque el
barquillo es un barquillo plano, un barquillo de azGcar o

un barquillo de forma tridimensional.

4. El producto alimenticio a base de harina de

acuerdc con una de las reivindicaciones 1 a 3,

CARACTERIZADO porque la a-amilasa estd presente en una
cantidad de 3 a 2500 unidades por gramo de la masa o
mezcla pastosa final, preferiblemente 10 a 1000 unidades

por gramo de mezcla pastosa.

5. El producto alimenticio a base de harina de
acuerdo con una de las reivindicaciones 1 a 4,
CARACTERIZADO porque también comprende proteinasas Yy/o

xilanasas.

6. El producto alimenticio a base de harina de
acuerdo con una de las reivindicaciones 1 a &5,
CARACTERIZADO porgque comprende unoe agentes de
desprendimiento de gas y/o unos microorganismos

generadores de gas.
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7. El producto alimenticio a base de harina de
acuerdo con una de las reivindicaciones 1 a 6,
CARACTERIZADO porque el peso molecular del almidén ha
sido reducido o unas dextrinas solubles han sido

producidas.

8. El producto alimenticio a base de harina de
acuerdo con una de lae reivindicaciones 1 a 7,
CARACTERIZADO porque la a«a-amilasa es de origen

bacteriano, de hongos o vegetal.

9. Un proceso para elaborar un producto
alimenticio a base de harina, CARACTERIZADO porque
comprende los pasos de elaborar una mezcla pastosa o una
masa mezclando por lo menos harina, agua y una c-amilasa
termoestable y cociéndola s8scbre por lo menos una

guperficie caliente.

10. El proceso de acuerdo con la reivindicacién

9, CARACTERIZADO porque la a-amilasa no pre-trata la

mezcla pastosa o la masa.

11. El proceso de acuerdo con la reivindicacién
9 o la reivindicacidn 10, CARACTERIZADQO porque el

producto alimenticio a base de harina es un barquillo.

12, El1 proceso de acuerdo con una de las
reivindicaciones 9 a 11, CARACTERIZADO porque la mezcla
pastosa o masa del producto alimenticio a base de harina
comprende adicionalmente por lo menos una proteasa Yy/o

por lo menos una xilanasa.

13. El1 proceso de acuerdo con una de las
reivindicaciones 9 a 12, CARACTERIZADO porque la mezcla
pastosa o masa comprende unos agentes de desprendimiento

de gas y/o unos microorganismos generadores de gas.

6P



14. Uso de una a-amilasa termoestable para
manipular los atributos de textura de productos
alimenticios a base de harina seleccionados del grupo
consistente en barquillos, galletas dulces y galletas
saladas, CARACTERIZADO porque la a-amilasa no pre-trata

el producto alimenticio a base de harina.

15. El uso de una a-amilasa termoestable de
acuerdo con la reivindicacidén 14, CARACTERIZADO porque
estd junto con por lo menos un agente de desprendimiento
de gas.

16. Un método CARACTERIZADO porque sirve para
modificar el almidén en un barquillo sin aumentar la

viscosidad de la mezcla pastosa.

17. E1l método de acuerdo con la reivindicacién
16, CARACTERIZADO porque la mezcla pastosa no se pega a

las placas de coccibn.

18. E1 método de acuerdo con la reivindicacién
16 o la reivindicacién 17, CARACTERIZADO porque la mezcla

pastosa es tratada con a-amilasa termoestable.

N
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1. Flour based food product comprising a thermostable o-amylase and in-situ
modified starch.

2. Flour based food product according to claim 1 wherein the flour based food
product is a wafer, a biscuit or a cracker.

3. Flour based food product according to claim 2 wherein the wafer is a flat wafer, a
sugar wafer, or a three dimension shaped wafer.

4. Flour based food product according to one of cleims 1 to 3 wherein the a-amylase
i present in an amount of 3 to 2500 units per gram of the final dough or batter,
preferably 10 to 1000 units per gram of batter

5. Wafer according to one of claims 1 to 4 also comprising proteinases and/or
xylanases.

6. Flour based food product according to one of claims 1 to 5 comprising gmmg
. agents and/or gas gencrating microorganisms.

7. Flour based food product according to one of claims 1 to 6 wherein the molecular
weight of starch has been reduced or soluble dextring have been produced.

8. Flour based food product according to one of claims 1 10 7 wherein the a-amylase
is of bacterial, fungal or plants origin.

9. Process for making flour based food product comprizing the steps of making a
batter or & dough by mixing at least flour, water and a thermostable a-amylase and
baking it on at least one hot surface.

10. Process according to claim 9, wherein the alpha-amylase does not pre-treat the
batter or the dough.

11. Process according to claim 9 or claim 10, wherein the flour based food product is
a wafer.

-13.
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12. Process according to one of claims 9 to 11 wherein the flour based food product
batter or dough further comprises at least one protease and/or at least one xylanase.

13. Process according to one of one of claims 9 to 12 wherein the batter or dough
comprises gassing agents and/or gas generating microorganisms.

14. Use of thermostable a-amylase to manipulate textural attributes of flour based
food products from the group consisting of wafers, biscuits and crackers, wherein the
alpha-amylase doea not pre-treat the flour-based food product..

15. Use of a thermostable a-amylase according to claim 14 together with at least a
gasging agent.

16. Method for modifying starch in a wafer without increasing batter viscosity.

17. Method according to claim 16 wherein the batter is not sticking to the baking
plates. )

18. Method according to claim 16 or claim 17 wherein the batter is treated With
thermostable a-amylase. '

.14-
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INTERNATY NAL PRELIMINARY
EXAMINATION REPORT infernational application No. PCTEP 0312053

Basis of the report

1. With regard 10 the elaments of the intamational application {Repiacameant sheets which have been fumished to

the receiving Office in response to an invilation under Article 14 are referred io in this report as "originally filed”
and are not annexed to this report since they do not conlain amendrmenis (Rules 70.16 and 70.17)).

Description, Pages

1-12 as originally filed
Claims, Numbers
1-18 as originally filad
Drawings, Shests
1-3 as originally fed

With regard to the language, all tha elements marked above were available or fumished to this Authority in the

" languege in which the imtemational application was filed, unless otherwise Indlcated under this item.

These elements weare avallabie or fumished to this Authority In the following language: |, which ie:

O the language of a translation furnished for the purposes of the international search (under Rule 23.1(b}).
O the ianguege of publication of the imemational appiication (under Rule 48.3(b)).

O the language of a translation fumnished for the purposes of international preliminary examination (under
Rule 55.2 andbr 55.3).

. With regard to any nucleoiide andjor amino scld saguence diacloged in the intemational application, the

intsmational preliminary examination was carried out on the basis of the sequence listing:

O containad In the international application in written form.
filed together with the intemational apphication in computer readable form.
fumished subsequently to this Authority in written form.

fumished subsequantly to this Authority in computer readable form.

The statement that the subsequently iumished written saquence listing does not go beyond the disclosure
in the international application as flled has been fumished.

The statement that the Information recorded in computer readable form is identical to the written sequence
listing has been fumnished.

O 0ooao

. The amendments have resulted in the cancellation of:

0 the description, pages:
O the claims, Nos..
O the drawings, sheeis:

Form PCTAPEA/409 (January 2004)
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5. @ This report has been established as if (some of) the amendmants had not been made, since they have
been considerad to go beyond the disclosure as filed (Rule 70.2(c)).

(Anywmmmammmmmmm 1 and annexed (o this
repart.

6. Additional observations, if necessary:

V. Reasoned statement under Article 35(2) with regard to noveity, iInventive stsp or induatriai applicabliity;
cltations and sxpianations aupporting such statement

1. Statement
Novelty (N} Yes: Claims 3,11,18
No: Claims 1,2,4-10,1217
Inventive step (IS) Yes: Claime
No: Claims 1-18
Industrial applicability (IA) Yea: Claims 1-18

No: Claime

2. Citations and axplanations
soe soparste sheet

Form PCTAPEA/4DP (Janusry 2004)
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BeltemV
Reasoned statement with regard to novelity, Inventive step or industrial

applicabllity; citations and explanations supporting such statement

The following documents (D1-D5) are refarred to in this communication; the numbering
will be adhered to in the rest of the procedure:

US-A-3026205
US-A-2615810
WO-A-0953769
DD-A-128201

Béacker Und Konditor

1 - The application does not meet the requirements of Articlea 6 PCT, because claims 16
is not clear.

It is clear from the description on page that the following feature is essential to the
definition of the invention: "thermostable alpha-amylase®.

Since independent claim 16 does not contain this featurs it does not meet the
requirement following from Article 6 PCT taken in combination with Rule 6.3(b) PCT
that any independent claim must contain all the technical features essential o the

definition of the invention.

2 - Remarks:

2.1 - Taking Into account the comments of the applicant, the terms "thermostable® and
"the alpha-amylase does not pre-treat the batter or the dough" are interpreted
respectively as "active at a temperature of about 70 to 105°C" and "the alpha-amylase
does not act before the baking step®.

2.2 - D1 can be used for assessing the novelty of the claims 1-18 because none of
these claims exclude an snzyme active during and after the baking step

2.3 - D2 and D3 can be used for assessing the novelty of claims 1-18 because none of
these claims exclude an enzyme presenting an anti-staling effect.

Form PCT/Separaie Sheat/400 (Sheet 1) (EPO-April 1807)
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2.4 - Claim 2 of D3 indicates that the anti-staling amylase has optimum activity in bread
at 70-90°C, this falls in the thermostable activity, see paragraph 2.1.

3 - Furthermore, the above-mantioned lack of clarity notwithstanding, the subject-matter
of claims 1,2,4-10,12-17 is not new in the sense of Article 33(2) PCT, and therefore the

criteria of Article 33(1) PCT are not met.

- D1 describes in col.2, 1,17-37 and example Vili the productioh of crackers which
comprises the incorporation of heat-stable aipha-amylase showing a maximum &activity
at tamperatures of 80°C. A certain degree of activity is retained even at a temperature
of 100°C. At higher temperature the enzyme is rapidly and completely inactivated.

The subject-matter of claims 1,2,4,6-10,13-15 is therefore not new.
- D2 describes in col.1, [.28-31, 1.39-50, ex. I and cl. 1 a process of making bakery
products (e.g. biscuit or cracker) which comprises incorporating in a dough a heat-

stable alpha amylase. The enzyme Is stable up to temperatures of 80°C to 90°C
(above the starch gelatinization point}..

The subject-matter of claims 1,2,6-10,13-15 is therefore not new.
- D3 describes on p.2, |.5-28, on p.4, 1.28-32 and cl. 1-4,11,16 the preparation of dough
and baked products (6.g. biscuit) compriging incorporating an ant-staling amylase
(heat-stable), & phospholipase and eventually additional enzymes (e.g. xylanase or
protease).

The subject-matter of claims 1,2,4-10,12-15 is therefore not new.

- D4 describes in ex. 2 the preparation of wafers from a batter comprising water, alpha-
amylase, protease, wheat flour, salt, sodium hydrogenocarbonate.

The subject-matter of claims 16 and 17 is therefora not new.

- D5 describes in Tab. 2 and p.23, right-hand col., par.2 the influence of addition of
enzymes (alpha-amylase and protease) on the production of wafers.

The subject-matter of claims 18 and 17 Is therefore not new.

Form PCT/Separats Shaet/08 (Shest 2) (EPC-Apr 1807)
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4 - Dependent claims 3,11 and 18 do not contain any features which, in combination
with the features of any claim to which they refer, meet the requirements of the PCT in
respect of inventive step, the reasons being as follows:

- In claim 3 a slight constructional change in the product of claim 1 is defined which
comes within the scope of the customary practice followed by persons skilled in the art,
especially as the advantages thus achieved can readily be foreseen.

- In claim 11 a slight constructional change in the process of claim 8 is defined which
comes within the scope of the customary practice followed by persons skilled in the art,
especially as the advantages thus achleved can readily be foreseen.

- In claim 18 a slight constructional change in the method of claim 16 is defined which
comes within the scope of the customary practice followed by persons skilled in the art,
especially as the advantages thus achleved can readily be foreseen,

Consequentty, the subject-matter of claims 3,11 and 18 lacks an inventive step.

Form PCT/Saparats Sheet/400 (Sheet 3) (EPOC-April 1967)
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REPORTE DE EXAMEN PRELIMINAR Solicitud Internacional No. PCT/EP03/12053
INTERNACIONAL

L Bases del Reporte

1. Respecto a los elementos de la solicitud internacional: (Péginas de remplazo que han sido suministradas a la
oficina receptora en respuesta a una invitacién bajo el articulo 14 estén referenciados en este reporte como
“presentados originalmente” y no estin anexos a este reporte dado que no contienen modificaciones (Reglas
70.16y 70.17):

Descripcién, Piginas

1-12 como se presentarcn originalmente

Reivindicaciones, Nameros
1-18 como se presentaron originalmente

Dibujos, Hojas

1-3 como se presentaron originalmente

2. Respecio al idioma, todos los elementos marcados anteriormente estuvieron disponibles o fueron
suministrados a esta Autoridad en el idioma en el cual la solicitud internacional fue presentada, a
menos que se indique lo contrario bajo este ftem.

Estos elementos estuvieron disponibles o fueron suministrados a esta Autoridad en el idioma, el cual es:

E] el idioma de una traduccién suministrada para una bisqueda internacional (segiin la Regla 23.1 (b)).

[[] el idioma de una publicacién de la solicitud internacional (segtin Ia Regla 48.3 (b)).

D el idioma de la traduccién suministrada para el examen preliminar internacional (segin las Reglas
552y/0553).

3. Respecto al nucleétido y/o secuencla amino scida revelado en la solicitud internacional, se llevé a cabo
el examen preliminar internacional segiin el listado de secuencia:

D contenido en la solicitud internacional en forma escrita.
D registrado junto con la solicitud internacional en forma legible por computador.
. D proporcionado subsiguientemente a esta Autoridad en forma escrita.
proporcionado subsiguientemente a esta Autoridad en forma legible por computador.

|:|SehnproporclomdolnaﬁrmciﬂnrespectoaIacualellishdodesecuem:inscﬁto
proporcionado subsiguientemente no va mids alli de la revelacion en la solicitud internacional
segin se presento.

D Se ha proporcionado Ia afirmacifn respecto a la cual la informacién presentada en forma
legible por computador es idéntica al listado de secuencia escrita.

4. Las modificaciones han resultado en la cancelacién de:

[ 1a descripcion, péginas

D las reivindicaciones, Nos.

[] 10s dibujos, paginas

Forma PCT/IPEA/409 (Encro 2004)



REPORTE DE EXAMEN PRELIMINAR Solicitud internacional No. PCT/EP 03/12053
INTERNACIONAL

5. D Este reporte ha sido establecido como si (algunas) de las modificaciones no se hubiesen hecho, ya que se ha
considerado que van més alld de la revelacién segiin se presentd, como se indicé en Casilla Suplementaria
(Regla 70.2 (0)):

(Cudqu:;ﬂhojndemphmquemntmgnhlmmdiﬁmdmsdebesumfuidnhiodlhmlylneudaaeste
reporte.

6. Observaciones adicionales, si son necesarias:

V. Afirmacién razonada bajo el Articulo 35(2) respecto a novedad, nivel inventivo o aplicabilidad industrial;
citaciones y explicaciones que sustentan dicha afirmacién

1. Afirmacién
. Novedad (N) St  Reivindicaciones 3,11,18
No: Reivindicaciones 1.2, 4-10,12-17
Nivel inventivo (IS) Si: Reivindicaciones
No: Reivindicaciones 1-18
Aplicabilidad industrial (LA) St Reivindicaciones 1-18

No: Relvindicaciones

2 Citas y explicaciones
Ver hoja separada

Forma PCT/IPEA/409 (Enero 2004)
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Re item V
Afirmacion razonada respecto a novedad, nivel Inventivo o aplicabllidad Industrial; menclones y
explicaclones que sustentan dicha afirmacién

Se hace referencia a los siguientes documentos (D1-D5) en esta comunicacion; se adheriré la numeracion
en el restio del procedimiento :

D1: US-A-3026205

D2: US-A-2615810

D3: WO-A-8853769

D4: DD-A-128201

D5: Backer Und Konditor

1 - La solicitud no cumple con los requerimientos del Articulo 8 PCT porque la reivindicacion 16 no es
clara.

Es claro de la descripcién en la pagina que la siguiente caracteristica es esencial para la definicién de
la invencidn: "alfa-amilasa termoestable”.

Puesto que la reivindicacién Independiente 18 no contiene esta caracteristica no cumple con el
requerimiento establecido en el Articulo 6 PCT tomado en combinaciéon con la Regla 6.3(b) PCT de que
cualquier reivindicacidn Independlente debe contener todas las caracteristicas técnicas esenciales para la
definicién de la invencién.

2 — Comentarios:
2.1 — Teniendo en cuenta los comentarios del solicitante, los términos “termoestable” y “la alfa-amilasa no
pre-trata la mezcla o masa” son interpretados respectivamente como “activos a una temperatura de cerca

de 70 a 105°C" y “la alfa-amilasa no actta antes del paso de homear®.

2.2 — D1 puede usarse para evaluar la novedad de las relvindicaciones 1-18 porque ninguna de estas
reivindicaciones excluye una enzima activa durante y después del paso de homear.

2.3 — D2 y D3 pueden usarse para evaluar la novedad de las relvindicaciones 1-18 porque ninguna de
estas reivindicaclones excluye una enzima que presenta un efecto anti-afiejamiento.

Forma PCT/Hoja Scparada/409 (Hoja 1) (EPO - Abril 1997)
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2.4 — La reivindicaclén 2 de D3 Indica que la amilasa anti-afiejamiento tiene una actividad 6ptima en el pan
a 70-90°; esto cae dentro de la actividad termoestable, ver el pamafo 2.1.

3 - Ademas, no obstante la falta de claridad anteriormente mencionada, la materia objeto de las
reivindicaciones 1,2,4-10, 12-17 no es novedosa en el sentido del Articulo 33(2) PCT, y por lo tanto los
criterios del Articulo 33(1) PCT no se cumplen.

- D1 describe en la col. 2, .17-37 y en el sjemplo VIl la produccién de galletas que comprende la
incorporacién de la alfa-amilasa estable al calor que muesira una actividlad maxima a una temperatura de
80°C. Un clerto grado de actividad es retenido ain a una temperatura de 100°C. A una temperatura
superior la enzima se Iinactiva rapida y completaments.

La materia objeto de las reivindicaciones 1, 2, 4, 6-10, 13-15 por lo tanto no es novedosa.
- D2 describe en la col. 1, 1.28-31, 1.39-50, ej. LIl y cl. 1 un proceso para hacer productos de
panaderia/pasteleria (v.g. blzcochos o galletas) que comprende incorporar en una masa una alfa-amilasa

estable al calor. La enzima es estable hasta temperaturas de 80°C a 90°C (por enzima del punto de
gelatinizacién del almidén).

La materia objeto de las relvindicaciones 1, 2, 6-10, 13-15 por lo tanto no es novedosa.
- D3 describe en la p. 2, 1.5-28, en la p. 4, 1.28-32 y cl. 14, 11, 16 la preparacién de la masa y productos
homeados (v.g. bizcochos) que comprenden la incorporacién de una amilasa antl-afiejamiento (estable al
calor), una fosfolipasa y eventuaimente enzimas adicionales (v.g. xilanasa o proteasa).

La materia objeto de las reivindicaciones 1, 2, 4-10, 12-15 por lo tanto no es novedosa.

- D4 describe en el e]. 2 la preparacién de obleas de una masa que comprende agua, alfa-amilasa,
proteasa, harina de trigo, sal, hidrocarbonato de sodio.

La materia objeto de las relvindicaciones 18 y 17 por lo tanto no es novedosa.

- D5 describe en la Tabla 2 y en la p. 23, columna de la derecha, par. 2 la influencla de la adiclén de
enzimas (alfa-amilasa y proteasa) en ia produccién de obleas.

La materia objeto de las reivindicaciones 16 y 17 por lo tanto no es novedosa.

Forma PCT/Hoja Scparada 409 (Hoje 2) (EPO-Abril 1997)
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4 - Las reivindicaciones dependientes 3, 11 y 18 no contienen ninguna caracteristica que, en combinacién
con las caracteristicas de cualquler relvindicacién a la que se refieren, cumpla con los requerimientos del
PCT raspecto a paso inventivo, siendo las razones las siguientes:

- En la reivindicacién 3 se define un sutil camblo estructural en el producto de la reivindicacién 1 el cual
esta dentro del alcance de la prictica acostumbrada seguida por personas expertas en la técnica,
especiaiments puesto que las ventajas asl logradas pueden predecirse faclimente.

- En la reivindicacion 11 se define un sutil cambio estructural en el proceso de la reivindicacién 9 el cual
estd dentro de! alcance de la préctica acostumbrada seguida por personas expertas en la técnica,
especialmente puesto que las ventajas asl logradas pueden predecirse facilmente.
- En Ia reivindicacién 18 se define un sutil cambio estructural en el método de la reivindicacién 16 el cual
esthd dentro del alcance de la prictica acostumbrada seguida por personas experias en la técnica,
especialmente puesto que las ventajas asl logradas pueden predecirse faciimente.

Por consiguiente, la materia objeto de las relvindicaciones 3, 11 y 18 carece de nivel inventivo.

Forma PCT/Hoja Separada 409 (Hoja 3) (EPO-Abril 1997)



ANEXO EXPLICATIVO DE MODIFICACIONES A LAS

REIVINDICACIONES

En ejercicio del derecho conferido por el Articulo 28 numeral 1 del
Tratado de Cooperacién en materia de Patentes PCT, atentamente
me permito Informar a ese Despacho que el capltulo relvindicatorio
tal como fue presentado originalmente en Fase Internacional ha

sido modificado.

Las modificaciones realizadas se encuentran plenamente
sustentadas en la descripcién de la presente Invenclén y en este
sentido, no configuran una ampllaclén del invento o de Ia

divuigacién contenida en la solicitud presentada.
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PRODUCTO ALIMENTICIO A BASE DE HARINA QUE COMPRENDE ALFA-

AMILASA TERMOESTABLE
RESUMEN-OBJETO Y FINMALIDAD DE LA INVENCION

La invencién se refiere a un producto alimenticio a base de ha-
rina que comprende una a-amilasa termoestable y almid6n modifi-
cado in situ, asf como a un proceso que comprende los pasos de
elaborar una mezcla pastosa mezclando por lo menos harina, agua
Yy una a-amilasa termoestable y cocinar la mezcla pastosa sobre
por lo menos una superficie caliente, al usc de a-amilasa ter-
moestable para manipular los atributos de textura de loes pro-
ductos alimenticios a base de harina, y a un método para modi-
ficar el almidén en un barquillo sin incrementar la viscosidad
de la mezcla pastosa. Los productos alimenticios a base de ha-
rina preferidos son barquillos, galletas dulces y galletas sa-

ladas.

64.932



MEMORIA DESCRIPTIVA

La presente invencién se refiere a un barquillo pro-
ducido usande una a-amilasa termoestable en el paso de coccibn
al horno, asi como a un proceso para manipular los atributos de
textura de los barquillos, usando tales a-amilasas durante el
paso de coccifn, y al uso de tal e-amilasa para manipular las

propiedades de textura de los barquillos.

ANTECEDENTES DE LA INVENCION

Las a-amilasas son muy conocidas en el arte y son
usadas en muchos campos, especialmente en la coccién al horno
de pan pero también en reposterfia. Algunas patentes se refie-
ren al uso de am-amilasa para retardar el envejecimiento de pa-
nes y productos de pasteleria. Ese es el caso, por ejemplo, de
la Patente de EE.UU. 2.615.810 de Irwin Stone, la cual desacribe
que, con la adicién de pequefias cantidades de enzima amiloliti-
ca estable al calor a la masa antes de la coccibn al horno, es
poeible prevenir, inhibir o retardar la tasa de envejecimiento
del pan. Esta enzima estable al calor puede ser obtenida a
partir de fuentes bacterianas y se caracteriza por un fuerte
poder de licuacién y dextrinizacién de almidén, actividad de a-
amilasa y actividad proteolitica, y es estable a temperaturas

de 80°C a 90°C. El proceso contra el envejecimiento también es
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aplicable, de acuerdo con esa patente, a las tortas y otros
productos de pasteleria.

En una referencia bastante similar, WO 2001/011975 se
refiere a la produccién de productos horneados con rancidez re-
tardada incorporando a la masa unas particulas de a-amilasa re-
cubiertas con lipasa para proteccién y liberacién prolongada, y
la patente de EE.UU. 5.059.430 de Enzyme Bio Systems Ltd. pro-
tege una composicién para retardar la rancidez de productos
horneados, que comprende una mezcla de a-amilasas microbianas y
bacterianas.

En una referencia diferente, la patente de EE.UU.
4.299.848 de Deutt Itt describe la desactivacibén selectiva de
proteasa en la e-amilasa comercial, controlando el calentamien-
to de una solucifn acuosa con amortiguador; ésta es usada como
un preservativo del pan.

También se conoce el uso de enzimas en la elaboracidén
de barquillos, el ueo de amilasas en la industria del horneado
Yy el uso de c-amilasa bacteriana termoestable en la industria
del almidén y en la industria alimenticia.

La elaboracién de barquillos usa enzimas, preferible-
mente endo-proteinasas (tales como proteinasa bacteriana neutra
de Bacillus subtilis o papaina de Carica papaya), para hidroli-
zar los enlaces de péptido en el gluten de trigo, que tienen el
efecto de prevenir la formacién de terrones de gluten, y tam-
bién xilanasa (pentosanasa) para hidrolizar el esqueleto de xi-

lano en arabinoxilanc (pentosan), que tiene el efecto de dismi-
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nuir la capacidad de adhesiSn de agua de los pentosanos del
trigo y redistribuir el agua entre otros componentes de trigo.
Unas combinaciones de estas enzimas son también usadas, princi-
palmente para disminuir la viscosidad de la mezcla pastosa, ha-
cer que las mezclas pastosas sean mis homogéneas, aumentar la
capacidad de trabajado, permitir que unos grados de harina es-
t&ndar sean empleados y/o aumentar el nivel de harina en la
mezcla pastosa. Estas preparaciones han sido ampliamente acep-
tadas (Food Marketing & Technology, Abril de 1994, p. 14}.

La industria de la coccién al horno también usa enzi-
mas, en particular a-amilasas de hongos en la elaboracién del
pan y en la industria de las galletas. Las a-amilasas de hon-
goe en la elaboracién del pan convierten el almidén dafiado en
maltodextrinas (convertidas subsiguientemente en maltosa por la
beta-amilasa y diéxido de carbono por la levadura), liberan
agua de los gridnulos de almid6n dafiado y degradan una parte del
almidén gelatinizado durante las fases tempranas del horneado.
Los efectos de estas accionea consisten en un aumento del volu-
men de la hogaza mejorando la capacidad de retenci6n de gas,
una textura mejorada, una estructura de miga més uniforme, una
corteza mis oscura, una suavidad mejorada de la miga y un re-
traso en el envejecimiento. Usualmente se prefieren las a-
amilasas debido a que presentan una baja termoestabilidad y por
lo tanto son desactivadas por el calor al final del proceso de

horneado.
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La a-amilasa en la industria de las galletas actda
liberando agqua de los grénulos de almidén dafiado y también pro-
porcionando un sustrato para las levaduras para generar diéxido
de carbono (por ejemplo galletas de primera calidad). Los
principales efectos son una prevencién del efecto de cuadricu-
lado (grietas durante el secado) asi como un efecto de fermen-
tacién y desarrollo del sabor (galletas de primera calidad).

WO 0239820 de The Pillsbury Company estid dirigida al
uso de hidrolizados de almidén de alto peso molecular o forma-
dores de hidratos cristalinos (tales como maltosa, isomaltosa,
trehalosa, lactosa y raffinosa) en productos alimenticios, ta-
les como productos de pasteleria, en donde se desea una congis-
tencia crujiente en un ambiente de alta humedad.

Las a-amilasas bacterianas termoestables son usadas
en la industria del almidéfn; de hecho, las endoamilasas hidro-
lizan los enlaces 1,4-a-glucosidicos en amilosa y amilopectina;
en consecuencia, el almidén es desintegrado a dextrinas solu-
bles. Esto es mayormente usado en la licuacidén continua de al-
midén a altas temperaturas (cocinas a chorro de vapor o equipos
similares, por ejemplo).

Las a-amilapas termoestables son también usadas en la
industria alimenticia, usualmente para la remocién de neblinas
de almidén desde jarabes, la licuacién de almiddn para fabrica-
cién de cerveza y fermentaciones de alcohol o la produccién de

cereales precocidos.

64.932 4



qU

DESCRIPCION DE LA INVENCION

Se ha descubierto ahora que las c-amilasas termoesta-
bles tienen la capacidad de proporcionar a los barquillos nue-
vas texturas diferentes mediante modificacibén en situ del almi-
dén de harina. Por consiguiente, la presente invencién también
se refiere a un proceso para manipular los atributos de textura
de barquillos usando a-amilasas termoestables, y al uso de las
a-amilasas termoestables para manipular los atributos de textu-

ra de los barquillos.

BREVE DESCRIPCION DE LAS FIGURAS

La Fig. 1 muestra unas secciones transversales de los
barquillos obtenidas con cantidades variables de c-amlilasa ter-
moestable en la preparacién de la mezcla pastosa (a-amilasa: %
en mezcla pastosa).

La Fig. 2 presenta un cromatograma de las maltodex-
trinas producidas en barquillos de acuerdo con el nivel de a-
amilasa afladido a la mezcla pastosa. El niimero de residuos de
glucosa en cada oligosacdrido es indicado a la derecha.

La Fig. 3 muestra unos gréficos de tiempos de siseo

medidos versus las concentraciones de enzima.

DESCRIPCICN DETALLADA DE LA INVENCION
En la presente descripcifn, la frase "producto ali-
menticio a base de harina" debe ser entendida como un producto

tal como un barquillo, un galleta dulce © una galleta salada,
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entre otros, que tiene una humedad al final del paso de hornea-
do que no excede el 6%. El producto alimenticio a base de ha-
rina preferido de acuerdo con la invencién es un barquillo.

La frase '"producto alimenticio” est& destinada a
abarcar cualquier materia consumible. Por lo tanto, puede ser
un producto destinado al consumo por seres humanos, pero la
frase también abarca productos a ser consumidos por animales,
por ejemplo mascotas, tales como perros, gatos, conejos, coba-
yoe, ratones, ratas, aves (por ejemplo loros), reptiles y peces
(por ejemplo carpas doradas). Sin embargo, el término también
incluye alimentos a ser consumidos por otros animales domésti-
cos, tales como ganado, por ejemplo vacas, caballos, cochinos,
ovejas, cabras, blGfalos, camellos y similares.

La elaboracién de barquillos consiste en preparar una
mezcla pastosa que contiene principalmente harina y agua, a la
cual otros ingredientes menores pueden ser afiadidos. Tipica-
mente se usa 40 a 50% de harina en la mezcla pastosa para la
elaboracién de barquillos planos comerciales. Las formulacio-
nes comunes pueden comprender también por lo menos uno de los
siguientes ingredientes: grasa y/o aceite, lecitina y/o emulso-
res, azflicar, huevos enteros, sal, bicarbonato de sodio, bicar-
bonato de amonio, polvo de leche descremada, harina de soya,
levadura, y/o enzimas tales como xilanasas o proteasas, por
ejemplo. En la elaboracién del barquillo, después de la prepa-
racién la mezcla pastosa es usualmente cocida entre dos placas

metdlicas grabadas calentadas, por un tiempo determinado a una
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cierta temperatura, por ejemplo 2 minutos a 160°C, para produ-
cir grandes laminas de barquilloe planos con un bajo nivel de
humedad. Después del enfriamiento los barquillos son procesa-
dos de acuerdo con los requerimientos del producto final.

La textura del barquillo resulta de la generacidn de
celdas de gas en una estructura de gel principalmente compuesta
por almidén gelatinizado. La alta temperatura de las placas de
horneado induce una répida gelatinizacién de los grénulos de
almidén presentes en la harina y produccién y expansién de las
burbujas de gas en el interior de la matriz gelatinosa. Estas
celdas de gas son, en la préctica com(n, principalmente genera-
das a partir de agentes de desprendimiento de gas tales como
bicarbonato affadido o diéxido de carbono producido por la leva-
dura durante la fermentacién de la mezcla pastosa y a partir
del vapor producido por el calentamiento. Por lo tanto el bar-
quillo puede ser visto como una espuma s6lida de celdas de gas
contenidas por paredes de celdas de almid6n gelatinizado y se-
cado.

La presente invencién describe un proceso enzimitico
'capaz de producir barquillos de diferentes texturas y propieda-
dep, adecuados para ser usados tal cual o para su incorporacién
en productos alimenticios, productos de reposteria y otros pro-
ductos a base de azGcar. Tal como Be describi6 anteriormente,
una mezcla pastosa comprende usualmente alrededor de 40-50% de
harina, por ejemplo harina de trigo, la cual en si misma con-

tiene aproximadamente 70% de almidén que ocurre principalmente
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en forma de gr&nulos. Este almidén no puede ser modificado por
enzimap amiloliticas antes de la gelatinizacibén, un proceso que
involucra la disolucién de gr@nulos de almidén por calentamien-
to. 8in embargo, la gelatinizacién del almidémn de harina en el
tanque de mezcla pastosa por tratamiento térmico e hidr6lisis
enzimitica subsiguiente no es factible ya que causa un aumento
dramitico en la wviecosidad y hace que la mezcla pastosa ya no
pueda ser bombeada y trabajada.

En consecuencia, un aspecto de la invencitn se refie-
re a la modificacién enzimitica de almidén gelatinizado en el
paso de coccién al horno para crear nuevas texturas de barqui-
llos "a peticidn". Por consiguiente, se usan a-amilasas ter-
moestables para reducir el peso molecular del almidén. La en-
zima usada es preferiblemente de origen bacteriano, es mayor-
mente activa a un pH de 5 a 7 y a una temperatura de aproxima-
damente 70 a 105°C. Por ejemplo, la enzima puede ser producida
a partir de las especies Bacillus o cualquier otra bacteria que
tenga una actividad de a-amilasa. Eventualmente, la enzima po-
drfa ser una a-amilasa de hongo, una e-amilasa de origen vege-
tal, especialmente de cereal. De una manera general, las a-
amilasas existentes que exhiben una estabilidad térmica relati-
vamente baja, siendo desactivadas répidamente a mids de 65°C, no
son contempladas para llevar a cabo esta invencién.

Aunque no se desea la limitacién de la teoria, Be
cree que la adicién de a-amilasas a los barquillos y el uso de

lag migpmas en el procesamiento de los barquillos induce dos
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efectos principales que afectardn la textura del barquillo. En
primer lugar, la enzima inducird una disminucién en la viscosi-
dad del almidén en el paso de coccién al horno, conduciendo a
una modificacién en la expansidén y el tamafio de las burbujas de
gas. En sequndo lugar, la enzima modificarid la estructura ma-
cromolecular del almidén conduciendo a una modificacién de las
propiedades fisicas en las paredes de celda sflidas en el bar-
quillo secado.

Las enzimas amiloliticas pueden solamente atacar el
almidén de manera eficiente si los grinulos de almidén han co-
menzado un proceso de gelatinizacifn que ocurre a unas tempera-
turas superiores a 50-60°C. De acuerdo con esta invencién, la
hidrélisies enzimitica es llevada a cabo justo después de la ge-
latinizacién del almidén entre las placas calientee de coccién
usando una e-amilasa termoestable.

Debe quedar entendido que la presente invencién no se
refiere en absoluto a la anti-rancidez. El proceso anti-
rancidez puede ser explicado como sigue: cuando los gr&nulos de
almidén son dispersados en agua y son totalmente gelatinizados
por la coccifn, la estructura cristalina y los polimeros del
almidén son solubilizados. A medida que esta solucién se en-
fria (por ejemplo, después del horneado del pan), los polimeros
formar&n una estructura parcialmente cristalina (retrogradacién
= recristalizacién). Las amilasae son a menudo usadas para
prevenir la rancidez (retrogradacién) en sistemas de alta hume-

dad, tales como el pan.
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En un barquillo horneado, la movilidad del barquillo
no es suficiente para causar retrogradacién. Asi, la invencién
no ee refiere a la anti-rancidez.

La e-amilasa es preferiblemente afiadida a la mezcla
pastosa al mismo tiempo que los otros ingredientes, y se deja
que hidrolice el almidén en el horno a una temperatura de apro-
ximadamente 100°C durante el periodo de tiempo correspondiente
a la evaporacién del agua. La enzima es entonces desactivada
progresivamente a las temperaturas superiores alcanzadas en la
fase de secado. La a-amilasa puede ser también afiadida a 1la
mezcla pastosa justo antee de la etapa de coccién al horno, ya
que la enzima hidrolizard el almidén solamente en el horno.
Este enfoque elimina el riesgo de posible desactivacién de 1la
a-amilasa por ataque proteolitico en las mezclas pastosas que
contienen proteasas.

Al ajustar el nivel de a-amilasa asi como la cantidad
de agentee de desprendimiento de gas, es posible crear diferen-
tes texturas de barquillo adaptadas a varios productos alimen-
ticios. Ademis la descomposicién enzimitica del almidén, al
aumentar el nivel de azlcares de reduccién, facilita las reac-
ciones de tostado y tiene un impacto positivo sobre el sabor de
los productos finales (reacciones de Maillard).

El barquillo obtenido puede ser presentado al consu-
midor como un barquillo propiamente dicho, pero también puede
ser procesado adicionalmente. Por ejemplo, es posible elaborar

un emparedado compuesto por capas externas de barquillos que
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enmarcan diferentes rellenos, por ejemplo chocolate, mermelada,
chocolate compuesto, helado, sorbete, pasta de nueces, producto
a base de crema, torta, mousse, caramelo blando, chocolate pra-
liné, jalea, reelaborado de barquillo o una combinacién de es-
tos ingredientes, con o sin inclusiones del mismo ingrediente
en un estado diferente, o de un ingrediente diferente. El em-
paredado también puede ser una sucesién de pares de barquillo y
relleno, la primera y la filtima capa siendo barquillo, que com-
prende desde 2 hasta 15 capas de barquillo.

También es posaible usar el barquillo como el centro o
una parte del centro de un producto recubierto. El recubri-
miento puede ser cualquiera de los recubrimientos usuales, por
ejemplo un recubrimiento de chocolate, un recubrimiento de mez-
cla, un recubrimiento de caramelo blando o un recubrimiento de
migajas.

Si el producto alimenticio a base de harina es un
barquillo, puede ser un barquillo plano que tiene formas geomé-
tricas o formas con perscnajes de dibujos animados, asi como
letras del alfabeto o niGmeros, por ejemplo. También puede ser
un barquillo de forma tridimensional tal como un cono, un vaso,
un plato o un barquillo de azicar, por ejemplo. Si el producto
alimenticio a base de harina es una galleta dulce, puede com-
prender inclusiones de azficar, chocolate, caramelo blando, fru-
tas, nueces o similares. Si el producto alimenticio a base de
harina es una galleta salada, dicha galleta puede comprender

queso, pasta de tomate, jamén, hierbas y/o sabores de especias,
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por ejemplo, y puede ser conformada como un cuadrado, un triédn-
qgulo, un disco, un personaje o una cara de dibujos animados, o
cualquier otra forma adecuada.

El proceso de acuerdo con la invencién comprende los
pasoe de preparar una mezcla de por lo menos harina, agua y una
a-amilasa termoestable, y cocer el producto en un horno o sobre
© entre placas de coccién. En una realizacién, cuando el pro-
ducto alimenticio a base de harina es un barquilleo, el tiempo
de coccién puede estar comprendido entre 60 y 180 segundos,
preferiblemente 90 a 120 sequndos. La temperatura de las pla-
cas esti preferiblemente comprendida entre 140 y 180°C al co-
mienzo y al final del proceso, preferiblemente 160°C, y la va-
riacién de temperaturas, de acuerdo con las realizaciones pre-
feridas de la invencién, no debe ser inferior a 25°C ni supe-
rior a 50°C.

También se ha encontrado de manera sorprendente gue
la descomposicién enzimitica de almidén operada por la a-
amilasa aumenta el nivel de azGcares de reduccidn y asi facili-
ta las reacciones de tostado junto con un impacto positivo so-
bre el sabor de los productos finales. Mientras mis a-amilasa
epté presente en la mezcla pastosa, mids rdpidamente se lograra
el tostado. En consecuencia, el proceso de acuerdo con la in-
vencién también permite un tostado mi&s r&pido del barquillo.

También se ha encontrado que hay una relacién entre
el nivel de a-amilasa incorporada a la mezcla pastosa y el

tiempo de siseo durante la coccién al hormo. El tiempo de si-

#4.932 12



q3

gseo es definido como el periodo de tiempo correspondiente al
ruido audible producido por liberacién de gas y vapor de agua
al comienzo de la faee de coccién. Por consiguiente, una mez-
cla pastosa que contiene a-amilasa termoestable tendri un tiem-
po de siseo reducido, indicando que la liberacién de gas y va-
por de agua desde el barquillo durante la coccién es facilita-
da. En consecuencia, se logra mds ripidamente un tostado pre-
ciso.

El producto de acuerdo con la invencién es un barqui-
llo que contiene por lo menos harina, agua y es tratado con una
e-amilasa termoestable. Preferiblemente, es preparado usando
agentes de desprendimiento de gas tales como diéxido de carbo-
no, bicarbonato de sodio, bicarbonato de amonio o componentes
de bajo punto de ebullicién capaces de crear estructuras de
celda de gas. Los agentes de desprendimiento de gas pueden ser
reemplazados por, o afiadidos junto con, microorganismos genera-
dores de gas, tales como bacterias o levaduras. La c-amilasa
termoestable puede ser incorporada a la mezcla pastosa en nive-
les de 3 a 2500 unidades por gramo de mezcla pastosa, preferi-
blemente 10 a 1000 unidadee por gramo de mezcla pastosa de
acuerdo con la estructura deseada en el producto final.

Las unidades usadas en la presente son Unidades Wohl-
gemuth Modificadas (MWU por sus siglas en inglés), definidas
como la cantidad de enzima que dextriniza un miligramo de almi-

dén soluble a un valor de azul definido en 30 minutos bajo las
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condiciones de ensayo establecidas por Valley Research Inc.,
South Bend, EE.UU.

En otra realizacitn, el barquillo de acuerdo con la
invencién es también preparado a partir de una mezcla pastosa
tratada con proteasas, tales como endo-proteinasas, o xilanasas
(pentosanasas), © una combinacién de estos tipos de enzimas.
Las proteinasas son usadas para prevenir la formacifn de terro-
nes, y cualquier otro tipo de enzima conocido en la industria
de la coccifén al horno que tenga el mismo propésito puede ser
usado indiferentemente en combinacién con las enzimas antes ci-
tadas o como reemplazo de las mismas. Preferiblemente, la a-
amilasa es incorporada a la mezcla pastosa justo antes de la
coccién, por ejemplo 60 segundos antes de la coccidn, con el
fin de prevenir que la a-amilasa sea dafiada por la proteinasa.

El barquillo de acuerdo con la invencifn presenta un
perfil de cromatograffia particular (véase la Fig. 2). De he-
cho, la a-amilasa reduce el peso molecular del almidén liberan-
do dextrinae gsolubles. Por consiguiente, el barquilloc de
acuerdo con la invencién puede ser caracterizado por su perfil
de maltodextrina, ninguna maltodextrina libre siendo afiadida a
la preparacién. Estos oligosacdridos pueden ser analizados mi-
diendo el nivel de azlcares de reduccién en el producto final o
por técnicas cromatogrificas (TLC, HPLC) o electroforesis (FA-
CE). La degradacién del almidén puede ser estimada por filtra-

cién de gel.
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El proceso de acuerdo con la invencién consiste en
mezclar conjuntamente por lo menos harina, agua y una c-amilasa
termoestable para elaborar una mezcla pastosa que serd entonces
sometida a coccibn. En una realizacién preferida, la mezcla
pastosa es cocida entre doe placas de cocci6n por aproximada-
mente 120 segundos pero, en otras realizaciones consideradas,
una masa puede ser preparada y cocida parcial o totalmente so-
bre una superficie caliente o en un horno, por ejemplo.

Aunque no se desea la limitacién de la teoria, se
cree que una explicacién de la invencién puede ser la sigquien-
te: cuando la mezcla pastosa se pone en contacto con una ¢ més
superficies de coccién calientes, forma una capa muy delgada de
almidén gelatinizado (piel) no degradado por la e-amilasa ya
gque la enzima en contacto intimo con las placas de coccién ca-
lientes es inmediatamente desactivada. El almidén gelatinizado
en la parte interna del barquillo permanece por mayor tiempo a
una menor temperatura, lo cual favorece la hidr6lisis enzimiti-
ca. El almidén es modificado en el interior de la mezcla pas-
tosa durante la coccibén, es decir, es modificado in situ. El
hecho de que las maltodextrinas, que son conocidas por sus pro-
piedades pegajosas, no estén directamente en contacto con las
superficies de coccién, explica por qué los barquillos o galle-
tas de acuerdo con la invencién pueden ser cocidos sin pegarse
a pesar de un alto contenido de maltodextrinas. Al final del
tiempo de coccibén, casi toda, o toda, la c-amilasa presente en

el barquillo ha sido desactivada. Dicha desactivacibén es lo-
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grada por la alta temperatura en el interior de la mezcla pas-
tosa, que puede llegar hasta 160°C, por ejemplo.

El proceso de acuerdo con la invencién puede compren-
der el paso de afladir proteasas, tales como endo-proteinasas, o
xilanasas (pentosanasas) o una combinacién de estos tipos de
enzimag, a la mezcla pastosa. Las proteinasas son usadas para
prevenir la formaci6n de terrones de gluten, y cualquier otro
tipo de enzima conocido en la industria de la coccién al horno
que tenga el miemo propSeito puede ser usado indiferentemente
en combinacién con las enzimas antes citadas o como reemplazo
de las mismas.

También puede comprender los pasos de afiadir agentes
de desprendimiento de gas tales como diéxido de carbono, bicar-
bonato de scdio, bicarbonato de amonio y/o microorganismoe ge-
neradores de gas con el fin de tener un efecto sinergistico so-
bre la textura del barquillo.

Se ha encontrado de manera sorprendente una relacidn
entre el contenido de a-amilasas y el tostado del barquillo.
Por congiguiente, mientras mis c-amilasa esté contenida en la
mezcla pastosa, mis ripidamente se obtendri el tostado del bar-
quillo.

El Gltimo aspecto de la presente invencién se rela-
ciona con el uso de a-amilasa para manipular los atributos de
textura de los productos a base de harina. Preferiblemente,
tales productos a base de harina son productos delgados. Por

consiguiente, la cantidad de a-amilasa usada permite variacio-
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nes en la textura del barquillo (vé€ase la Fig. 1). Tal como se
puede observar, cuando el nivel de a-amilasa usada aumenta,
crece el tamafio de las burbujas de aire en el barquillo. Otra
modificacién inducida por el tratamiento con amilasa es el cam-
bio de textura de la pared propiamente dicha de la celda de gas
debido a la reduccién del peso molecular del almidén.

El uso de a-amilasas de acuerdo con la invencién pue-
de ser combinado con el uso de agentes de desprendimiento de
gas; de hecho, el uso combinado de estos dos ingredientes posi-
bilita la generacién de varias estructuras adaptadas a los pro-
ductos deseados.

El uso de a-amilasa termoestable en barquillos pre-
senta muchos beneficios. Por consiguiente, unas texturas nue-
vas y especificas pueden ser procesadas a peticién, variando la
cantidad de a-amilasa termocestable en la mezcla pastosa. Otro
aspecto positivo de la invencién reside en el hecho de que, de
manera sorprendente y contrariamente a las expectativas de
aquéllos versados en el arte, la viscosidad de la mezcla pasto-
sa que comprende a-amilasa termoestable no es aumentada, y la
mezcla pastosa sigue siendo facilmente trabajable. Adicional-
mente, la pegajosidad de la mezcla pastosa no cambia y la mez-
cla pastosa de acuerdo con la invencién no se pega a las placas
de coccién.

De acuerdo con el Gltimo aspecto de la invencién, gBe
proporciona un método para modificar el almidén en un barquillo

gin aumentar la viecosidad de la mezcla pastosa y en el cual la
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mezcla pastosa no se pega a las placas de coccibén, por trata-

miento de dicha mezcla pastosa con una a-amilasa termoestable.

Ejemplos

Los eiguientes ejemplos son ilustrativos de algunos
de los productos y métodos para su elaboracién, que caen dentro
del alcance de la presente invencién. No deben ser considera-
dos en modo alguno como limitativos de la invencién. Unos cam-
bics y modificacionee pueden ser efectuados con respecto a la
invencién. Es decir, aquélloes versados en el arte reconocerén
muchas variaciones en estos ejemplos para cubrir un amplio gru-
po de fé6rmulas, ingredientes, procesamientos y mezclas para
ajustar de manera racional los niveles naturales de los com-

puestos de la invencifén para una variedad de aplicaciones.

Ejemplo 1: Ilustracién de las modificaciones en una
estructura de barquillo de acuerdo con la cantidad de enzima
usada en la preparacién de la mezcla pastosa

Una mezcla pastosa que comprende 780 g de harina de
trigo, 720 g de agua e ingredientes menores es tratada por 30
minutos a 35°C con una mezcla comercial de enzimas que contiene
proteasa y xilanasa para obtener la viscosidad deseada. 2 g de
bicarbonato de sodio son afiadidos a la mezcla. Unas cantidades
variables de a-amilasa termoestable, Validase H 340L de Valley
Research que contiene 340.000 Unidades Wohlgemuth Modificadas

(MWU), son afiadidas a las muestras de mezcla pastosa 1 minuto
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antes de la coccién. Las concentraciones finales de enzima en
las mezclas pastosas son 0,0016, 0,00625, 0,025, 0,05 y 0,1%.
Las mezclas pastosas son cocidas por 2 minutos en un horno con
placas calentadas hasta 160°C.

Las microfotografias en la Fig. 1 muestran unas sec-
ciones transversales de los barquillos obtenidas en consecuen-
cia. Las expansién de las celdas de gas es bien visible, prin-
cipalmente en el caso de altos niveles de a-amilasa, indicando
que unos cambios estructurales suaves o extensos pueden ser ge-
nerados aplicando los conceptos descritos en la presente inven-

cién.

Ejemplo 2: Modificacionees del almidén en los barqui-
llos, inducidas por el tratamiento con a-amilasa

Una mezcla pastosa fue preparada mezclando 720 g de
harina de trigo, 780 g de agua, ingredientes menocres y 2 g de
bicarbonato de sodio. Varias cantidades de la a-amilasa des-
crita en el ejemplo 1 son afiadidas a unas alicuotas para obte-
ner unas mezclas pastosas gque contienen 0,00078, 0,0016,
0,0031, o0,00625, 0,0125, 0,025, 0,05, 0,1, 0,2, 0,4% de enzima.
Un minuto después de la adicién, las mezclas pastosas son coci-
das por 2 minutos en un horno con placas calentadas hasta
157°C. Los barquillos son molidos y extraidos en 7 mM de car-
bonato de sodio a 40°C por 10 minutos. Los extractos son cen-
trifugados y los sobrenadantes son analizados por cromatografia

de capa delgada.
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Loe resultados pueden ser observados en la Fig., 2,
que muestra que el almidén presente en la harina puede ser mo-
dificado de maneras diferentes de acuerdo con el nivel de enzi-
ma, una alta cantidad de maltodextrinas correspondiendo a un
alto grado de hidr6lisis del almidén.

Por consiguiente, es posible producir un amplio grupo
de perfiles de degradacién de almidén variando la concentracién
de la enzima, y por lo tanto es posible cobtener diferentes tex-

turas de barquillo.

Ejemplo 3: Tiempo de siseo

Otra forma de detectar la modificacién del almidén
durante la coccifn al horno es la medicién de los tiempos de
Bipeo. Un tiempo de sipec largo corresponde a un almidén gela-
tinizado de alta viscosidad, que ofrece una resistencia relati-
vamente alta al desprendimiento de gas. En cambio la hidréli-
sis enzimdtica, al disminuir el peso molecular del almidém y
por lo tanto la viscosidad, facilita el escape del gas. En
consecuencia se observan unos tiempo de siseo mis cortos.

La Fig. 3 muestra los resultados de este experimento.
Los datos fueron recogidos durante la coccién de las mezclas

pastosas mencionadas en el ejemplo 2.
Ejemplo 4: AnSlisis sensorial de los barquillos

Una mezcla pastosa que comprende 780 g de harina de

trigo, 730 g de agua e ingredientes menores es tratada por 30
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minutos a 35°C con una mezcla comercial de enzimas que contiene
proteasa y xilanasa para obtener una viscosidad adecuada. 2 g
de bicarbonato de sodio son afiadidos a la mezcla. La c-amilasa
termoestable descrita en el ejemplo 1 es afladida en el primer
experimento en un nivel de 0,25 g/kg de mezcla pastosa, en el
segundo experimento en un nivel de 0,5 g/kg de mezcla pastosa y
las mezclas pastosas son cocidas por 2 minutos en un horno con
placas calentadas hasta 160°. También se preparan unos barqui-
llos de referencia sin a-amilasa.

Unos datos sensoriales deacriptivos sobre la textura
fueron recopilados a partir de un grupo de 8 evaluadores entre-
nados.

Resultados del primer experimento: Una dureza y una
condicién quebradiza aumentadas fueron percibidas por la mayo-
ria de los evaluadores. El derretimiento en la boca también
fue mencionado como un cambio principal, resultando en un bar-
quillo con propiedades de textura nuevas y agradables.

Resultados del sequndo experimento: Un aumento signi-
ficativo en la dureza y la condicifn crujiente fue reportado
por los evaluadores, mientras gque las puntuaciones para el
atributo de fragilidad fueron similares a aquéllas obtenidas

con los barquillos de referencia.
Ejemplo 5: Galleta laminada

Una masa es preparada afiadiendo 319,5 g de harina a

una mezcla que comprende 110 g de agua, 40 g de aceite de pal-
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ma, 25 g de sucrosa, 3,75 g de cloruro de sodio, 2,85 mg de bi-
carbonato de sodio y 250 mg de Validase BAA (Valley Research,
Inc., EE.UU., 1.200,000 MWU/g). Una masa de referencia es pre-
parada usando la misma formulacién pero sin adiciémn de enzima.
Las masas son mezcladas por 120 segundos en una mezcladora Ho-
bart N-50 con la velocidad puesta en la posicién 1 y entonces
se dejan repoear por 2 horas.

Las masas son laminadas en un laminador vertical con
la brecha entre rodillos ajustada en la posicién més corta
(0,098 pulgada). Las l&minas resultantes son cortadas en peda-
zoB8 rectangulares (6,0 x 3,5 cm) y las galletas son cocidas por
7'30" a 230°C en un horno giratorio.

Unos datos sensoriales fueron recopilados de un grupo
de 8 evaluadores entrenados. Todos los evaluadores pudieron
distingquir las diferencias fisicas y sensoriales entre las ga-
lletas. Las galletas modificadas con enzima fueron clasifica-
das como mis duras y mis crujientes que las galletas estlndar.
También se encontrd que estaban mis toetadas que las galletas
estndar y también se mencioné un aumento en la condicién dul-
ce. Ademfés los evaluadores también indicaron que la sensacidn
harinosa y pegajosa desagradable en las galletas estindar desa-

parecif en las galletas tratadas con a-amilasa termoestable.
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REIVINDICACIONES

1. Un producto alimenticio a base de harina, CARACTE-
RIZADO porque comprende una a-amilasa termoestable y almidén

modificado in situ.

2. El producto alimenticio a base de harina de acuer-
do con la reivindicacién 1, CARACTERIZADO porque el producto
alimenticio a base de harina es un barquillo, una galleta dulce

o una galleta salada.

3. El producto alimenticio a base de harina de acuer-
do con la reivindicacién 2, CARACTERIZADO porque el barquillo
es un barquillo plano, un barquillo de azGecar o un barquillo de

forma tridimensional.

4. El producto alimenticio a base de harina de acuer-
do con una de las reivindicaciones 1 a 3, CARACTERIZADO porque

la a-amilasa esti presente en una cantidad de 3 a 2500 unidades

64.932 23
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por gramo de la masa o mezcla pastosa final, preferiblemente 10

a 1000 unidades por gramo de mezcla pastosa.

5. El producto alimenticio a base de harina de acuer-
do con una de las reivindicacicnes 1 a 4, CARACTERIZADO porgue

también comprende proteinasas y/o xilanasas.

6. El producto alimenticio a base de harina de acuer-
do con una de las reivindicaciones 1 a 5, CARACTERIZADO porque
comprende unos agentes de desprendimiento de gas y/o unos mi-

croorganismos generadores de gas.

7. El producto alimenticio a base de harina de acuer-
do con una de las reivindicaciones 1 a 6, CARACTERIZADO porque
el peso molecular del almidén ha sido reducido o unas dextrinas

solubles han sido producidas.

8. El producto alimenticio a base de harina de acuer-
do con una de las reivindicaciones 1 a 7, CARACTERIZADO porgque

la c-amilasa es de origen bacteriano, de hongos o vegetal.

§6.932 24
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9. Un proceso para elaborar un producto alimenticio a
base de harina, CARACTERIZADO porque comprende los pasos de
elaborar una mezcla pastosa o una masa mezclando por lo menos
harina, agua y una a-amilasa termoestable y cociéndola sobre

por lo menos una superficie caliente.

10. El proceso de acuerdo con la reivindicacién 9,
CARACTERIZADO porque la a-amilasa no pre-trata la mezcla pasto-

sa o la masa.

11. El proceso de acuerdo con la reivindicacién 9 o
la reivindicacién 10, CARACTERIZADO porque el producto alimen-

ticio a base de harina es un barquillo.

12. El proceso de acuerdo con una de las reivindica-
cionee 9 a 11, CARACTERIZADO porque la mezcla pastosa © masa
del producto alimenticio a base de harina comprende adicional-

mente por lo menos una proteasa y/o por lo menos una xilanasa.

13. El proceso de acuerdo con una de las reivindica-

ciones 9 a 12, CARACTERIZADO porque la mezcla pastosa o masa

§d.932 25
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comprende unos agentes de desprendimiento de gas y/o unos mi-

croorganismos generadores de gas.

14. Un método CARACTERIZADO porque sirve para modifi-
car el almidén en un barquillo sin aumentar la viscosidad de la

mezcla pastosa.

15. El método de acuerdo con la reivindicacién 14,
CARACTERIZADO porque la mezcla pastosa no se pega a las placas

de coccién.

16. El método de acuerdo con la reivindicacién 14 o
la reivindicaci6én 15, CARACTERIZADO porgue la mezcla pastosa es

tratada con a-amilasa termoestable.

64.932 26
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TRADUCCION OFICIAL No. 089/05 DE UN DOCUMENTO ESCRITO EN FRANCES,
EL CUAL PARA SU IDENTIFICACION SE SELLA CON EL SELLO DEL
TRADUCTOR. ESTA ES UNA TRADUCCION OFICIAL EFECTUADA EL DIA 15 DE
MARZO DE 2005 POR JEAN-JACQUES TURPIN, C.E.: 193849 DE BOGOTA,
TRADUCTOR E INTERPRETE OFICIAL SEGUN RESOLUCION No. 2680/91 DEL
19 DE DICIEMBRE DE 19891, EXPEDIDA POR EL MINISTERIO DE JUSTICIA DE
COLOMBIA.

Autenticaciones que se hallan a continuacién de un documento de traspaso conferido
en inglés y espariol por (1) NICOLAS Pierre y {(2) HANSEN Carl Erlk, domiciliados
respectivamente en (1) 18, route du Tirage, CH-1806 SAINT-LEGIER, de
nacionalidad belga, de profesién ingeniero quimico y (2) Chemin du Pré-d"Yverdon
5E, CH-1066 EPALINGES, de nacionalidad noruega, de profesién bioquimico, tnicos
y verdaderos inventores de "PRODUCTO ALIMENTICIO A BASE DE HARINA QUE
COMPRENDE UNA ALFA-AMILASA TERMOESTABLE. Asi mismo, declaran
ceder y transferir sin reserva ni limitacidn dicha invencion a favor de Nestec S.A.,
una compaiia organizada y existente de conformidad con las leyes de Suiza,
domiciliada en Avenue Nestlé 55, CH-1800 Vevey, Suiza.

Firmas tlegibles de NICOLAS Pierre y HANSEN Carl Eric.

Legalizacién No. 4610, por parte de la Sefiora Brigitte FAHRNI CHIUSANO, Notaria
en Vevey para el Cantdn de Vaud, Suiza, de las firmas del Sefior NICOLAS Pieme
domiciliado en St-Légier, Cantén de Vaud y del Sefior HANSEN Carl Erik domiciliado
en Epalinges, Cantn de Vaud, quienes son personalmente conocidos del suscrito
Notario.

Dado en Vevey, el primero de marzo de dos mil cinco. Firma ilegible del Notario.

Selio: Brigitte FAHRNI CHIUSANO, Notaria - Estampilla por valor de 2 francos.
swaie okt 0 O F 9 /05
TN
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APOSTILLA
(Convenclén de La Haya del 5§ de octubre de 1961)

1.- Pais: Suiza
El presente documento piiblico
2. - ha sido firmado por Brigitte Fahmi Chiusano,
3. - obrando en calidad de Notario en Vevey
4. - con sello de Brigitte Fahmi Chiusano, Notario

{ .
[ g | ™
CERTIFICADO I
5.- Enlausana . 6.-ElI02de marzo de 2005  j:
7.- Poria Cancilleria del Estado del Canttn de Vaud = W o
8.- Bajo el nimero 12387 o v

8. - Sello: Cancilleria del Consejo de Estado
10. - Firma por el Canciller de Estado de P. Equey

s 2
para confrontacion y a la cual me remito. iaEL ‘:
mg: :. .

o o o ©89 /95'
Traduccion oficial No. 089/05. “'-“ uﬁ; Na. -
Traductor- Jean-Jacques Turpin INF' o

; acques Turpin. S Bl

Bogot4, D.C., 15 de marzo de 2005. ﬁ——#
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ASSIGNMENT

The undersign, (Inventors' details and signature :
bottom of page)

hereby state under oath to be sole and true

inventor of

FLOUR BASED FOOD PRODUCT
COMPRISING THERMOSTABLE ALPHA-
AMYLASE

state as well that assign, without
reservations or limitation, in favor of

Nestec S.A., a Swiss Body Corporate of
Avenue Nestlé 55
1800 Vevey, Switzerland

all rights inherent to said invention, and that the
above mentioned corporation hereby is enabled
to apply, in its name, for the corresponding
patent in the Republic of Colombia.

Inventors' details and signature(s)

Nestee s-n

"9 LLORTDA & CO.
' NO 7267/CO/PCT

WY

TRASPASO

abajo firmado
muymummalmuh
pdgina)

declar bajo juramento ser (inico
y verdadero inventor de

PRODUCTO ALIMENTICIO A BASE DE
HARINA QUE COMPRENDE ALFA-AMILASA
TERMOESTABLE

Declar aismismo que ced  y tranf
sin reserva ni limitacién, a favor de la sociedad
Nestec S.A.,
organizada y existente de conformidad con las
leyes de Suiza .

domiciliada en Avenue Nestié 55 1800 Vevey, Sulra
todos los derechos inherentes a dicha invencién
y que la citada sociedad queda facultada para
solicitar en su nombre la patente correspondiente
en la Repiiblica de Colombia.

NICCOLAS Plerme HANSEN Card Erlk

18, Route du Tirage Ch. du Pré-d'Yverdon 5E
CH-1808 SAINT-LEGIER CH-1088 EPALINGES
Clitren of BELGIUM Clttzan of NORWAY
Chemical Engineer Blochamist

Qs
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Iégalisation No 4'610.-

Sur la base d'ine comparaison de signature, la soussignée Brigitte
FAHRNI CHIUSANO, Notaire a Vevey pour le Canton de Vaud, Suisse,--
atteste l'authenticité de la signature apposée d'autre part par --
M. PiertresNPCOEAS, domicilié A St-Légier, Canton de Vaud et par --
M. Carl Erlk HANSEN, domicilié & Epalinges, Canton de Vaud, leg~--
quels sont personnellement connus du notaire soussigné, —--—-—-—-———-—-—

VEVEY, LE PREMIER MARS DEUX MILLE CINQ. ===————————emece—ccccecccce=

| +

APOSTILLE
{Conventlon de La Haye du 5 octobre 1861)

| 1. Paye: suissE
Le présent acte public
_| 2. a été signé par Brigitte Fahmi Chiusano

3. aglasant en qualitd de notalre & Vevey

4. est revétu du aceauiimbre de B. Fahml Chiugano
notaire

Attesté

5. & Lausanne 0. le 2 mars 2005

7. par la Chancellerla d'Etat du Canton de Vaud

8. sous No 12387

10. Signature
pr le Chanceller d'Etat:

o

P.Equey
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