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Hydr ol yzed whol e grain conposition Technical field of the invention The
present iwoenti/omssel ates to hydrol yzed whol e grai n conpoIiEPR@n®6920: 5
particular the present invention relates, to hydrolyzed whole grain
conposi tions which have an optim zed sugar profile and optim zed

or ganol eptic pararreters such as taste and viscosity when used as an

i ngredient_in food, pr cts.. Back nd of the invention 10 There is now
ext ensi ve ﬂvawﬁﬁﬁdé’?’rﬁ?ﬁﬁ ﬂ'éa'ﬁeﬁ‘m’ °Fﬂb‘?ﬂ epi demi ol ogi cal studies that a
daily intake of three servings of whole grain products, i.e. 48 g of whole
grain, is positively associated with decreased risk of cardiovascul ar

di seases, -iﬁn reas§ﬂ H]SP% n.sensj.tivity and decreased risk of type 2

di abet es o SEtNCgLusIq 9 iAYSPBceral obesity) and digestive system

cancers. ese he | th benefit rains are.re ted to be
e 0"t ne M FrasE R e REGT o bestod el Sed Mok, Fm AR BbREP R T onent s,
such as 5/|;5am‘tm1|ar thm pmrsehsuranedtubh calatesd yurbyebe whodd grailltenmpegliloator y
authorities IE the US and tgs? UK, haye .aﬁl{i:[eaolalé/1 %roved specific
heart heal ¥fC |héi‘|"ﬁ€”b%%t58'28 StHE" BA *FQB?QP B1'ETft PR OSRYStPARE T &S SN, 20
Food produstich axomaptd shdngisdosityawliei iubed s aheingraegriavibod pradyeequl arity w th

consuners, not just because whole grain consunption is now included in sone
national dietary recommendations but also because whole grain products are

consi der eg‘?. ol esugﬁ ?E'g nat ural . Recommendations for whole grain
consunpt i ﬂéﬂ)é’ At the inyentfo Bovernment authorities and expert groups to
25 enco e consumers to eat. whol e grains instance. in t

r ecommetitlalTBhdS BPY PESRVKs GHIECNSE 8F<'08 %'BFVefrﬁ?"a?Pi f)@t‘o'%l%a' %éi&éer,

data pr ovut@edamumamamaiftdr@tﬁrymggrovmle grdin@rédidied.«i48ygdofmwHone U. S. A
and Chi na show.t hat. whol e aral n C@F t| on v et vvee%ao and 30 g whol e
deg

o e na Sl i€ BsiHET RsRlatel N TRl sl R EBs BaeRS sPel vos

and the panatreak@nBHuEpisensipiRpantidsradsetiskaofaypeall (ﬁamélféhe)ngé@ldbepit@duc'[ S
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2011/ 07@}?&%@%&8@%% %6@2@&)5%% 12) E@@dﬁnb_ctﬁlalcswerdgMW?f whedietdro fesed
anmounts o ole grain are added the physical an anol eptic ro ertles
of the prRITEPGerPERPOPRAITSUE aRuitPEANS yINGFRIE @ DS SR VE RDYAP

recogni sed source of dietary fibers, phytonutrients, 5 ant|OX|dants
vitam ns and m nerals. Accordlng to the deflnltloEgglven bé t he Anmerican

Associ at i of1%feaekttany A¢hentiss i PaeEey, thandr @ndrthe A hayriakeRAY ARRICVEH om

whol e gr ai dpecifle@irShe&lth ElRAMEBREER0ALRE BvaiRffle sdiBRtiBOLIBRaltlidich.Seed
conprises the germ the endospermand the bran. It is usually referred to

as t he ¥&rfod Progugiis,@awRsISIng Histaiydiers 858 8IS0 BRWINME NPTtV ERs ed

attention dgstihers,aisljuef béc%@ge WHW@@F@n cBRsLIhPeYN BXRE tindTBdet ﬁlpédiﬁ@d f ood
products to be as natural and healthy as possible. Therefore

desi r abl e RBIgS! e Vi rﬁﬁ?@ﬂ“%’lﬂaé'of‘érbufi 869 Rerauer Wﬁ‘l@'epg'@é%%‘?%t% @thnol ogi es

and food %Uﬁs@fe'réd(wﬂb%i@ﬁéaﬁd‘ﬁétdrbImRTecéﬁ%éﬁc%ti@Es*@r RABreN@hIH al  food
additives, even when such non-natural food ditives have been fully

cl eared byCOREHMPEOBMaVEREeTaTaSUP %\ugmmmeég Bithortias and expert groups o
25 encourage consumers to eat whole grains. For instance, in the U.S.A,

recommendations are to consume 45-80 g of whole grain per day. However, data
provided by national dietary surveys in the United Kingdom, the U.S.A. and China
show that whole grain consumption varies between 0 and 30 g whole grains per
day.

30
The lack of whole grain products offered on the shelves and the poor organoleptic
properties of the available whole grain products are generally identified as barriers
for whole grain consumption and restrict the amount of whole grain to be added



G ven the health benefits of whole grain cereal, it is desirable to provide
a whol e grain ingredient having as nuch intact dietary fibers as possible.
To i ncreaso 20t7@@B5whol e grain content of a product or &CT@EPRémgYe920% i s of
course possible to increase the serving size. But this is not desirable as
it results in a greater calorie intake. ‘Another difficulty in just

i ncreasin e whol e raln content of the product .is that it usual

| pacts. oHogRgL PSS o oS EaVERE NS GutS of el Besih e erged Fas al
appear anceptfsidah@n@lopghrleftts GrapeHest dichpairadBte meight aBangd dramsatidafly.
processability. 25 The consuner is not willing to conprom se on

organol eptic properties, in order to increase his daily whole grain intake.

Taste, texwHbR @athsoaeradd a apERAMISHICEHIREES of Hliargr fAte)| Spftbeuticpperties. 30
Qoviously, industrial line efficiency is a rnamdatodr%I requirenent in the

food i ndus¥pxicaity Y'W'Gé@é‘dﬁﬁmr?"ﬁgp‘%ﬁ?&d'ﬁﬂ&@é@@l NEIoN GNFRY dPFal s,

form ng ofaBRcEH AdiEdationPGCEa@aNAhantkt GARCCE tvidI8Graihg, Mﬁﬂ)@lﬂﬁﬁae on the
shelf or at hone. WD 2011/ 070085PCT/ EP2010/ 069205 treat nment in an

aqueous mEAPTINMRRIERAINSr ERTSILOT dRE CRHr @ ATAIRSESd THIE BT el $F%tuct may be

added to didrhSiRRlthkYReH, @he BhAGHE M alkébtie Bih. ILR ROy irbRSred osBRtRL e
degradation of the proteins present in the whole grain. 5 US 5, 686, 123

di scl oses k€rBek eal suspensi on generated by treatnment with both an

al pha- aqyl ase and a beta-anyl ase both specifically generating nal tose units
and have no gl ucanase effect. Thus, it is_ an object of the presen

i nvent i on Yoraovew IB&eeeiveass PBauUISs: BayNareRsed aLERRItos "toltdi‘ﬁ '?'Pn%ltOf fgod i ch

in di etary,hyheksan@fey Qﬁéed%rn‘?é{rﬂlﬁgétu?é‘tl F’d@féﬁér‘o@ﬂ&ts%%%‘%hb&ﬁa%“ ence to
t he consurrer when used in food product, and that nmay be easily

i ndust ri al fedhyaas %Pﬁs@é%oﬂ%ﬁ@r%o%ﬂs dRgirRblR t%@ﬁ}fﬁ?'@m@ﬂrﬁ@'eﬂh%f%rfg%éﬂépt ic
paranet er Sdrlrﬁgpr%é@@ﬁd téHchn‘bnﬁ_:j|é§¥f¢d‘?ddanalﬁfeﬁﬁg'pp&i%ts tbtdinhit k8 U8S BeCt t he

invention relates to a whol e graln COI’TpOSItIOI’] corrpr|S|n -

an al phkd ayl- agwr@lrfopﬂaagyﬁﬁme& ﬁé?féwenvwﬁb oar prraralifpregedigives rhag?r@ﬁ?n
thereof shows R &y 8y Heklthor ﬁ@)d géﬁxytagwrﬂiésdl etary fibers when in the

20active state, and wherein t rolyzed whol e grain conposition has:
a content of glucose of at |east 0 25% by wei ght of the hydrol ysed whol e

25grain Cm@ﬁéﬁé PRafeh b%ngflﬁé Wﬁ(ﬁé gl?é‘lﬁ'c%’reaﬁupchs @Iés@éblé?@%o@dé%‘%ﬁh(ﬂeg at

| east 0.5% /or a maltose to ucose rafi o below 144:1 by weight in the
Corrp03| t i carainsinghedientahadng @sm@m@wnxm cnetasuﬁhe@ssaSapwubI@ beinsieaghe e. g

arati OZd)e\kIR(We?PBI:lél coo\?ﬁv(i?éﬁ‘tc& SBrUBblF 3 REVIRY B9 &F cSurde Rsbibled @ REIRW20: 1

such as a rati
the serving size. But this is not desirable as it results in a greater calorie intake.

Another difficulty in just increasing the whole grain content of the product is that

it usually impacts on physical properties such as the taste, texture and the overall

appearance of the product (organoleptic parameters), as well as its processability.
25

The consumer is not willing to compromise on organoleptic properties, in order to

increase his daily whole grain intake. Taste, texture and overall appearance are

such organoleptic properties.

30 Obviously, industrial line efficiency is a mandatory requirement in the food
industry. This includes handling and processing of raw materials, forming of the
products, packaging and later storing, in warehouses, on the shelf or at home.

US 4,282,319 relates to a process for the preparation of hydrolyzed products from
35 whole grain, and such derived products. The process includes an enzymatic



1: 10, or WD 2011/ 070085PCT/ EP2010/ 069205 4 a naltose to fructose ratio
bel ow 230:1 by weight in the conposition, such as bel ow 144:1, such as

bel ow 120w0,208W0M08as bel ow 100: 1 e.g. bel ow 50: 1, such asThpbawog2ni, such
as below 20:1 or such as below 10:1, or 5a naltose to gl ucose+fructose
ratio below 144:1 by weight in the conposition, such as bel ow 120 1, such
as below 100:1 e. % bel ow 50: 1, such _as below 30:1, such as 8 %W 20 1 or

such as befBWMeNtEN an aqugayp FErdiUTHAILD agtrofeRse AN @ eMYRAEN T NEROrENEd es to

a process grotug maarbermjc@dlt@ difrelreplt g sk whsloguetsaius 4,08pEsid deseribsgiad
process conprisin cont ﬁCtl nlgoéa_ whol e rgr ain Cr?‘ onent with an enzyme
conposi t i FPTREH %Qrad?t}‘@" g BRPPEFISNOAN LRFHIOLS 9FN-at | east one

al pha- anyl ase, said enzynme conposition show ng no hydrolytic activity
t owar ds di etargﬁflbers 15b) al | ow ngethe enz me conposition to react with

t he whol® Y47 & Qzé%ﬁ&h%ﬂﬂsestaoceﬁ?@\ﬁ% BSIAhGFR ’@t%‘? RY RIRALBISPE 4t bety an

provi di ng dpea-3) Ié%dér@a%&@é%ngil%@b@ﬂh Ifich M gBNetatidgtrh¥eddeNGnisab
enzymes when sai drol ysate has reached a viscosity conprised between 50

and 5000 nkiﬁé’es”%%%%ﬁf éffedsc. 20 A third aspect of the invention relates
to a food product conprising a hydrolyzed whole grain corrp05| tion according

to the invention. Brief description of the drawi n gure 1 shows a
thin | ayerTs &rfﬁta@gqbciﬁﬁyoféﬁargr%ﬂtdﬂvqurbwsp@ﬁfgﬁn%&vﬁm‘vaeﬁ wiolg Giaiict

Wi th dlfdaéan;ﬁdslw&ﬁthaT%r.kﬁ%@f&té@rﬂw@ ghd EI%t%Tbvﬁdé@%'ﬁse%céllérﬁe fol I ow ng:
AQ pur e arabi noxyl an spot (bl ank) 130: pure %fg ucan spot (bl ank)

A: ar abi noXSANSHMPBIEN SPEBENEHEUHK ¢Qﬂ$umetrn~fﬂ%u \ind Fapsk @r@dy@; ARdttRat t r ack
30(BAN, Vahhdazeddiy 4Rlstanibell £ ASROARDIZ-BbY wﬂtﬁo@@&&ﬁ@frdﬂﬁ@mgsﬁh@t af ter

i ncubation wth the enzynme noted below the track (BAN, Validase HT 425L and
Al cal ase Aprggnqlgptlc parameters.

15 Summary of the invention

Accordingly, in a first aspect the invention relates to a hydrolyzed whole grain
composition comprising:
- an alpha-amylase or fragment thereof, which alpha-amylase or fragment
thereof shows no hydrolytic activity towards dietary fibers when in the

20 active state, and
wherein the hydrolyzed whole grain composition has:

a content of glucose of at least 0.25% by weight of the hydrolysed whole
25 grain composition on a dry matter basis, such as at least 0.35%, e.g. at
least 0.5%, and/or

a maltose to glucose ratio below 144:1 by weight in the composition, such
as a ratio below 120:1, such as a ratio below 100:1 e.g. a ratio below 50:1,

30 such as a ratio below 30:1, e.g. a ratio below 20:1, such as a ratio below
1:10, or



EQ enzyne spot (blank) WO 2011/070085PCT/ EP2010/ 069205 5 Fi gure 2 shows

si ze excl usion chromat ography (SEC) of 13-d ucan and arabi noxyl an nol ecul ar
wei ght prwbizba/ordasiout enzyme addition (plain |ine) andrafrtEProtionc22bat i on
with Al calase 2.4L (dotted line). A Oat4[3-gl ucan; B) Weat 5

ar abi noxyl an. Figure 3 shows size exclusion chromatography (SEC) of

13- d ucan and ar abi nox¥l En mol ecul gr vvel\;%lat gr ofile without enzyne addition
(plain line) arfiMATO8F P FUHERS GO PW V0F HRY v eightyHsine @aRastian, mefh a)
Oﬁt [3-gl ucaR; a&)stééé‘&)sﬁaﬁfM%@, %m@bwaémlganzo:gi,gumlaébéml 0@112@.9619_@0?:@0“

chr omat ogr aphy 0 -d ucan and ar abi noxyl an nol ecul af wei ght

o of 1165wt NoutO:an ¥y 881 S s FoIHEHE) o O5PYER OF HEPBAEP o % ¢ h
MATS L (dotted Iine) . A) QGat [3-glucan; B) \Weat 15 arabi noxylan. Detail ed
description of the invention The inventors of the present invention have

surprisithgly fRIRRIOR&TO BHOseATHRYSERBUIMPSIAY 4 DL S1RIHEAt i t h an

al pha- anyl ase adifingafitieaucht 281 Bdlod 12001 ear® delelt MRk & gr Bélpwved:h, becone
| ess viscous and the follow ng m xi ng into a food product mai be easier.
This results i PUYRHESRAWVHA: Lt $4G¢03 RelPwad® Lt HeSushramieldy Mhidt e grains in
the product. Furthernore, the al pha-anylase treatnment also results in a

reduced need for addin? sweet ener, such as sucrose, to _the food product
wher ei n t HNGDEF BSREFEAT Wi PEESEPRINYCRHAP G8iREGS APESESS fiYf R'GPEHBI Bnvent i on

i's usedig Ay dbysed Whdid bFath cBMPBSkiohN8aiiH8RddsdmHidhgs to a hydrol yzed
whol e grain conposition conprising: - an al pha-anyl ase or fragnent
t hereof, which al pha-anyl ase or fragnent thereof shows no hydrolytic

activity towaj dc%n@é&}r@ré/w‘rﬁolil_eg.saiwesﬁmpbﬂeﬁﬁﬁﬁitﬁ%%ﬁz;@qe%&% osififl iYARE& N the
hydrol yzed whol e grain conposition has: W) 2011/ 070085PCT/ EP2010/ 069205
the enzyme composition comprising, at least one alpha-amylase, said
enzyme composition showing no hydrolytic activity towards dietary fibers,
15 b) allowing the enzyme composition to react with the whole grain component,

to provide a whole grain hydrolysate,

¢) providing the hydrolyzed whole grain composition by inactivating said
enzymes when said hydrolysate has reached a viscosity comprised between
50 and 5000 mPa.s measured at 65°C.

20 A third aspect of the invention relates to a food product comprising a hydrolyzed

whole grain composition according to the invention.

Brief description of the drawings

Figure 1 shows a thin layer chromatography analysis of various enzymes put in
25 contact with dietary fibres. The legend for the different tracks is the following:

AQ: pure arabinoxylan spot (blank)
BO: pure beta-glucan spot (blank)

A: arabinoxylan spot after incubation with the enzyme noted below the track
30 (BAN, Validase HT 425L and Alcalase AF 2.4L)
B: beta-glucan spot after incubation with the enzyme noted below the track

(BAN, Validase HT 425L and Alcalase AF 2.4L)
EQO: enzyme spot (blank)



6 a content of glucose of at |east 0.25% by wei ght of the hydrol ysed whol e
grain conposition on a dry matter basis, such as at |east 0.35% e.g. at

| east 0. 5% 2and)700855a nal t ose to gl ucose rati o bel ow 142CI/Hrgomesght in t he
conposition, such as a ratio bel ow 120: such as a ratio below 100:1 e.qg.
a ratio below 50:1, such as a ratio below 30:1, e.g. a ratio below 20:1,
such as a ratio below 10: 10, or 10a naltose to fructose ratio bel ow 230:1
by weight in the conposition, such as bel ow 144:1, such as bel ow 120: 1,

such as bedigurelDOndwe site el R rbgirbmatogiapas (BECPor BOGILcasuad as bel ow 20:1
or such as beI ow 10:1, or a naltose fo gl ucose+fruct(§)se rati o _bel ow 144:1

by wei ght 3"RPIREYPECBRISELIR! "‘@rﬁghtsqfeﬂ'ea‘g Bitowi 2yt 39ditpR WP Het)odidioo: 1

e. g. bel ovarbdkidcutsation wih ped0aue3Dal, (dstted Iiae).be) owt BQidcat; BUVheas bel ow
10: 1. Several  advantages of having a food product conprising a hydrolyzed

whol e gr%ﬁfa%}%&@m. on according to the invention may exist: 20 I|. An
increase in whole grain and fiber content may be provided in the final

product, while the organol eptic paraneters of the groduct are substantial ly
not affect':éaureﬁsr‘@l"%tsgi"—f’@ @”sC'TrPB'Iﬁt?W@pﬂMéﬁECbP PrcIN63" BBApr eser ved; 25

I11. G eat %raéﬁ\@&?laﬂfm§@%|@¥ Mve'iijmﬁ:;r@ﬂfe' @ithaut%ﬁzwg aékﬁlﬁ@ﬁt(b%ﬂw lif® and
or ganol ept I C par aneters of I’O uct and sl ower est ion. Current |

there are 34 iPeyRasios wish V@Hﬂ?%ﬁﬁdzﬁbdéoﬁ%dﬂlﬁ@? sAl/\PPhB\M'éﬁaé‘ gﬁ)aWHea‘Ue to

non- f | oymbd@pioRGReLtYy, grainy texture, and taste issues. However, the use
of hydrolyzed whole grain according to the present invention in f 0od
products aI | ow for 30providing the desired viscosity, a snooth texture,

m ni mal  f Ao 4 SADRS Sizea@ I RAEEh B b §iaPRdl(SBERbLE B-@RdaBhiness val ues;
| V. An additional advantage may be to inprove the carbohydrate profile of

the food aBIOKYEY me\spa@rM@Ightaapflleérmrh%teéwmqqﬂcgmmla@ e ener s
such as gl 4EQSRcFHtHR with LehR%Es RREN. AY OHRE- _§I0¥&F L B PYGRAL

mal t odextrin, 35sucrose, etc. with a nore ol eSofre sweet ener source.
15 arablnoxylan

Detailed description of the invention

The inventors of the present invention have surprisingly found that by treating the
whole grain component with an alpha-amylase and optionally with a protease the
20 whole grain will become less viscous and the following mixing into a food product
may be easier. This results in the possibility to increase the amount of whole
grains in the product. Furthermore, the alpha-amylase treatment also results in a
reduced need for adding sweetener, such as sucrose, to the food product wherein
the hydrolyzed whole grain composition according to the invention is used.
25
Thus in a first aspect the invention relates to a hydrolyzed whole grain
composition comprising:
- an alpha-amylase or fragment thereof, which alpha-amylase or fragment
thereof shows no hydrolytic activity towards dietary fibers when in the
30 active state, and
wherein the hydrolyzed whole grain composition has:



WO 2011/ 070085PCT/ EP2010/ 069205 7 A qual ity paraneter of many food products
and an inportant paraneter in respect of the product processability is the
vi scosi t ywofotimsodsgdr ol ysed whol e grain conposition. |nPCHEPRIIESENDS cont ext
the term"viscosity" is a neasurenent of.5 "thickness"” or fluidability of a
fluid. Thus, viscosity is a neasure of the resistance of a fluid which is
bei ng deforned b eltheégshear tress ensile str i ndi cat ed

e had et oo Rbatpenb ok abines o HHEas: Crsnt BywS oRby Be miskelived Wity o

Rapi d Vi sco Anadrasecorhpositibiewnar &rySeiattet ibbkie, sdéh dhet Rapt d.3¥%ce.gAmal yser
nmeasures the resistance of the product to the stirring action of a paddl e.
The viscosity i'§2fkhsupé'd4Pt er 10 minutes stirring, at 65C and 50 rpm The
viscosity of the hydrolyzed whol e grain conposition according to the
invention 15 may vary. an enbodi ment of the present invention, the

vi scosi t3 meas W'@Feégé'q@sﬁﬁa’{'%é’e%{‘hé@“ﬂ DS IgHSAN $he SaRwogEionn sy
range 10- 3000 rd3aa sati®BEBWAS201, hen BargetidbeldPQ ouPaesy. HHld BEowsd:he
range 10-1000 nmPa.s, such as in_the range 10-500 nPa.s, such as in t he'

range 2-500 Pasush asra Eﬁ}&bﬁ@wﬁptlh@%ﬁw@?é'ozb@% GHa: §Uch s ar{ae%@m%m
viscosity is meggypedrat TS 50. 20 The whol e grain conponent may be

obt ai ned from different sources. Exanpl es of whole grain sources are

sermol i na, cones, grits, flour and mcronized grain (mcronized flour). The

whol e gf@i ns Wn@%@é@ymﬁi@@@s@faﬁb@d@&wﬂm & Ywetght in”lﬁhe MEPbHiHINdicAg may
take place before or after the whole grain conponent being 25 contacted

with the enzym@<RpYsitd dnsudtar BelRY 140 tlhéui:mﬁéll??l%lo@ﬂ 9. ORI ment  of

the present inventi gicr BE bl 809" &uth %@W% By shén Bedkidw @@tﬁ%rt 0
limt rancidity and mcrobial count. 30 Whole grains are cereals of

nonocot yl edonous plants of the Poaceae famly (grass family) cultivated for
their edible, s %&Me@é%‘ld&seﬁﬁ%%s@%% b‘éﬂf% Q4erabﬂ \Aﬁa‘?tjr?c%fthém' ude

barley, rice, black rice, brown rice, wildrice, buckwheat, bulg corn,

mllet, lat, soigmesitiaheauch asihealowdi28; 1,r§}é?h aghieelow 1Bate. g)ebelpvysSO feff,
canary grass, JoRhSd®abw #NY SN & b@b@/”io %p(ﬁ'céd%ﬁ dhadiofo et bel ong to

t he grass famly al so 35 produce starchy seeds or fruits that may be used
in the sane way as cereal WD 2011/070085PCT/ EP2010/ 069205 8 grains, are

cal | ed pseyé{;%rggcﬁ@n ﬁéﬁ foo&és%&gﬁ%m L.g.n £ Ll EBNAR B grain

buckwheat, tartar ul noa 5| g at| ng cereals, this wll
i ncl ude bcﬁqmmte(m a@ﬁ%dlpgégdbec@\rﬁfmo@. mBy BXif§; t he whol e grain conponent
accordi to the invention nmay originate froma cereal or a pseudo-cereal.
Thus, in an enbodi nent the hydrol yzed whol e grain conposition is obtained
froma plant. seheftceenseriorwhdie ggaiondcitresiconteryg rody barareyidediia ghe Hnan

rice, wld rice,.g|ackHkGfe op%@}’t@ﬁzé Palké%é?c@Fs ?fctqllrenproah&] S su%@fay %ﬂgghum

spelt, tritical'e, ryé, wheat ries canary grass,
tears, not affected;

II. Dietary fibers from the whole grain may be preserved;

25 III.  Greater sense of satiety substantially without affecting the organoleptic
parameters of the product and slower digestion. Currently, there are
limitations for enriching food products with whole grain due to non-flowable
viscosity, grainy texture, and taste issues. However, the use of hydrolyzed
whole grain according to the present invention in food products allow for

30 providing the desired viscosity, a smooth texture, minimal flavour impact,
and added nutritional health and wellness values;

IV. An additional advantage may be to improve the carbohydrate profile of the
food product by replacing traditional externally supplied sweeteners such as
glucose syrup, high fructose corn syrup, invert sugar, maltodextrin,

35 sucrose, etc. with a more wholesome sweetener source.



10 foni o, amaranth, buckwheat, tartar buckwheat, quinoa, other variety of
cereal s and pseudo-cereals and m xtures thereof. In general the source of
grai n depeodsiignogshe product type, since each grain w | IPCpEPIIIGH6920S OWn
taste profile. Wole grain conponents arg conmponents made from unrefined
cereal grains. 15 Wol e grain conponents conprise the entire edible parts
of a grain; i.e. the germ the endosperm and the bran. Wole grain
conponents may be provided in a variety of forms such as ground, fl aked,
tcL acked orAt qhbm;y ﬁa{?é?‘ﬁte@@f Manva&wgk@m gﬁ mbﬁrtﬁhf biar%nét@du's_t'dtfs}{)ecﬁo I'n
e presen ont ex e rasing "a ro ai n conposition"
refers to (gﬁg'ﬁrpéf’?“écéll:wc%s Ei %%0‘1' OéPtél t'&%ﬁﬁ%r?iYﬁgeQ wholg qr}}g'('i‘l e grain
conponent &ngsssitash. o tuélpnrgsesﬁt dofest: tas tatrp hisasaityasse a mbagihteepbar anyl ase
shows no h drol%qtlc gctlwt rds dietary fibers when in the active

state. The tRigknGisy padiugaiey gf Hieoﬁ%‘b%lvﬁ AItHes 3 BRCFSYFE REFNITELPREE by

the use Ofofaa ROALRRHER is B@lhgfhe?&nﬁ)éd)b?@&ﬂeﬁbﬁéﬁr dtreRYHtehyild Scrédst TVhéty .
towards dietary fibers when in the active state. In the present context it

is also tdngia STWSE MIFRBItY Hed¥RP 43 8'PaaS-hydr ol yzed whol e grain
conposition” is also relating to enzymatic treatnment of flour and 30

subsequent reconstitution of the whole grain by blending flour, bran and
germ |t i4SEAsiy M8y he merrIed &étm&%Bﬁpkde\é'é%f\n@'o(’é%fﬁomveweord&%erﬁ&cor e

t he useid nTHRapib '\ﬁécopA@QV%r AEaslitet Rige PadtBAcd Bf thed bﬂb@hcpfcpﬂ\‘écétwrfﬁaus
reconstitution of whole grains after treatnent of one or nore of the

i ndi vi dual 2g5i@ntef BPadde. ViSCQFilY in TREaYIredafis" Barminvtes ?Férrtﬁ‘rge%ﬁﬁ%
i nvention.gnd\6h 2941/ 070085PCT/ EP2010/ 069205 9 Prior to or after grinding of
the whol e grain, the whole grain conponent nay be subjected to a hydrolytic
treatnent in order to breakdown the pol ysacchari de structure and optionally
the prot el the byl oF ik Hyafolhiel fndled it 8RRBERDN aecdB IR gekighol e
grain conposition may be provided in t form of iquid,” a concentrate, a
powder 13 rpavcyér\orInaarpgm@dmn¢ntrﬁfrtéetprﬁa$ﬁrtsn@vwm &he éﬁzgw@smegsw@datu t is
to be und%b 80n khataldie1 SADOTRPLS, BLAFESH B Rinde"fo-BBbSn e8! BBy be
per f or med sequential” addition of the enzynes, by “provi di ng an enzynme
conposi ti oA tb@r’fﬁ'ﬁ@%ﬂﬁgﬁ%} @Paasuemastiy gee bﬁln%lz@#@oolm 3.8, BWRY @y BsE®
context t henghr@sens MpLIZNID £NAhBGaRGe DYl Kids¥intRUR
dietary fi bggs when in tﬁe acta?%ve stataegeshou h’)ﬁae "un rcstoo ﬁ&e
enconpassi 4g00HePasz imeneinkadiment giscosiicls measusag wid So?Q.gi nat es. For
exampl 55 t he proteases, anylases, glucose isonerase and anyl ogl ucosi dase 15
described in the present context may be provided as an enzyne m xture
bef or e usellwhwbalei graimocoropomerdtropy bpuabitéined feara different soumees sexasnpigsaf i ¢
activity t r r r rds dietary
Fiber s mmy" T Ay Fhra BrriaRE) FontG NS ol MERILE o PR
mul ti-f unc(trmlormlzedAféouﬁeHﬂe whh@r@alnmmatﬁm@mnd@ﬂ, eriefgnabl yni w d o efsl)lnar e
devoi d of r | A t |
hydr ol yti cé%%t ?Jo%b?&g?ﬁ%&éé%% %ggﬁ)reﬁﬁ r%(%l ﬁteﬁgﬂgqud\}??ﬁp owaﬂfp TQ%E] 8t irP‘rﬁy
fibers' 25mg0neantedw\dﬁ1sthﬁ)em2(yn§@/&:@®goadan |aoqortdinq toethd Ievamlyorfl bers, such as
up to 3% such as up to 2% and such as up to 1% degradati on. Such
degradati on may 25 be unavoidable if high concentrations or extensive
i ncubat i orintanrembad'enm;teof theheesentrimventiarhtheagholeggrainatoeporené msay bet he
capability ﬁlﬂ‘ﬁy erformhydrolytic activity,
and is theh S ¢ tE&%eﬁ%hgﬁ%ﬁJznfrre bévfd or e wafgglgrﬁtgctl vated. |nactivation may
occur both by degradation and denaturation. 30 In general the weight
per cent I i ht on
B dry ﬁ@p%@a q%gluéilﬁeégggad ﬁgm%;% bgﬁecfo fous'platits bF tREPESURIE Y (Yrh
family) cultivated for their edible, starchy grains. Examples of whole grain cereals

include barley, rice, black rice, brown rice, wild rice, buckwheat, bulgur, corn,
millet, oat, sorghum, spelt, triticale, rye, wheat, wheat berries, teff, canary grass,
Job’s tears and fonio. Plant species that do not belong to the grass family also

35 produce starchy seeds or fruits that may be used in the same way as cereal



WO 2011/ 070085PCT/ EP2010/ 069205 10 active state. The advantage of adding a

prot ease according to the invention is that the viscosity of the hydrol yzed
whol e gr avo 20myo70essf urt her | owered, which may al so resulPCTiER2@08620RaSE i N

the viscosity of the final product. Thu in an enbodi nent according to the
i nvention the hydrolyzed whole grain conposition 5 conprises a protease or

fragnment thereof at concentratlon of lto 5@6 mﬁgﬁ ht of t he

total whol ¥3YalFe €3 eudgfgreds: EX%TP@%O s"éétﬁd%e

0.05-1% stighweal). térté%:)u&kkﬁhea’rtsar@ duiflo%Vhen cridpihating Gefedls HHis Whue Opti al
concentration of added Prot ease rpends on several factors. As it has been
found t hatNEIHES D9HR ££'&! BRC PEBYERISE @i ng production of the hydrol yzed 10
whol e grain may result in a bitter off-taste, addition of protease may be
considered _as a tradeoff between |ower viscosjty and off-taste. In addition
the anouht IS, PheWERIeI R CAMEENERHRGTATYAI thdhe Ht‘t%‘é'f’f‘dﬂat PREINGtE fHeg @

product i oreepéaltdies bé@fc@'—&’éﬁ@él WRQK €inGdirRe fhbotiih e EEXEETH yRi rdlyk VhofOgeemt r at i on
of protease nmay be used he incubation time is increased. 15 Proteases

are enzyne¥MpIHEhig Ct'iﬁé'”ﬁ(}'chQ)’F;PsP'@”BFe'SFt@FéT% th?r?é9“%9”%%t'rt%%b%réeyr
decrease the, \Hré\ﬁﬁﬁflcb?wﬂﬁ ridee b iley Baekwheate bgfg%irnc&ﬂrfprﬁﬁétt ban. Al cal ase
2.4L (EC 3.4.21.62 rom Novoz nes i1s an exanpl e of a suitable enzyne. 20
Dependi ng SRIRYE, FH%'Ebté'tt'iCBW trYGF’réN%‘?ﬁi ¥OREERETIRSH B‘?ffr(ﬁanﬁf\bE%eJ%b eE&F8I n

amount o fbRR, RAMEEhHS JURWHESE tAMEF Bhé’lé/ﬂ%d’theutﬂogr@tHér%H‘E@ﬁbftéé?@a@Hy be
hydrol yzed to amino acid and peptide fragments. Thus, in an enbodi nent

1- 10% of tH¥ pyesidereryedls Andt MetrRs e i eengrakthe PNIFR OhgERiIBIdgPeads such
0-09% | s e o e S R o s e 2 00- 0006
or such as 10-40% 40-70% and 60-99. Again protein degradation may result
in a | owen@oldl GEASLIMnGAths BRE RYRHAEARNALER ot BAFGHTRIISealldlalne pr esent
context the phrase "hydrolyzed protein content” refers to the 30 content of
hydr ol yFedVppEt @i £QrBRPREIHS WRBIREISGrLAR enEisRreeRie PaHs AP 3INGt itethe germ,
o even' i n s e B o R TSP P KB B0 1T know
t Ihat d\l/J\;tl Qﬁrtﬂtbﬁa&’gﬂ“fgsfﬁda%iwgfﬂém Icr?ﬁtﬁﬂg@r Qﬁﬂgdfy’mﬁv\%ﬁownﬂwl‘t’ake
pl ace [ h | nal enzymatic degradation
2011/ 070085PCT/ EPzgloﬁlé‘élzrgj)S& 11 In general it is to be understood that the
enzymes used in the production of the hydrolyzed whole grain conposition
are di fic?rﬁ%e“ﬂr@%érft%n‘f&t&ﬂé@%%ﬂ & VP@%??Z HBl%'drtéhrP&ﬁﬁBS'éitibﬁ"' fdigrswhol e
grain conponent propriate to evaluate t protein
degr ad_at i de @izé'mat@ampétgeggg \Sh@teejrnmﬁ]mms@mnts grtahe?oth@remwca\;gplent
conpositig régm e grain
pr ot ei ns, ds]%ec% Has ﬁt pro?efﬂn % g’uﬁ(g g\%@l ?)IBFr]ngr?Zﬁga érﬁcilcogrot ei ns.
10 Ayl asenydEQY8C aztlvu;y tqwarldg chetaewﬂpm whers §1 theeactive Hatadbkdniddalyeed an
paner et | QG RAELIASERRY GE Rrpldr iGedtBl Bing 1RT'S BisEllsebtunicn
car bohy2fy atreseasecﬂmoas raot hvdﬂolytlcmcmlvwﬁDWerdathaw fllaersayvhah prrnaheaaytlnesse is
used to hy, yse gelatinized starch in order to decrease the viscosity of
t he hydrolyzed whol e grain conposition. Validase HT 15 425L, Validase RA
fromVall ey Research, Funganyl from Novozynmes and MATS from DSM are
cxarmles. ofs ARIAAATER £ 1 80180 aIgHhkoRy BRR el NG Sy ioRs
whole graln comp05|t|on " is also relating to enzymatlc treatment of flour and

30 subsequent reconstitution of the whole grain by blending flour, bran and germ. It
is also to be understood that reconstitution may be done before the use in the
final product or during mixing in a final product. Thus, reconstitution of whole
grains after treatment of one or more of the individual parts of the whole grain
also forms part of the present invention.

35



conditions used (duration, enzyme concentrations). On the contrary, e.g.
BAN from Novozynes degrades dietary fibers besides starch into | ow

nol ecul arweengit7o@®s fi bers or ol i gosacchari des, see al seCeERa@®6RI5 | n an
enbodi ment of the present invention the gnzynmes show no activity towards
the dietary fibers when the enzyrre concentrati on is below 5% (w w), such as
bel ow, 3% (W w), e. bel o el ow Q. 75% , _€.0. below
25 0. 56 (T st a7 s ble APk shs RS Bralh o rbelhinabitl | oot
car bohydr ajupjedted to @%ydﬁbl‘?h@@&a@ﬁﬁl@ﬂf fn @fderab s'daea&lcﬁvrt thePpeligssenarifi act i on

of glucose units. an enbodi nent the _a ?r’%l ase or fragnments

t her eof |§5JQWS&W%BB%?”%U tﬁﬁ&ﬁeﬁ'%étrHFwﬁoéﬁE}%) € gD GAMRE g ucose
produci ng activity, when in the active state. It has been found that sone
al pha- arg/l ases both conprise ﬁl ucose Fr oduci ng actj vi t){ whi | e havi ng no
hydrol yti ¢ r&‘c'ﬂYQfPWeFd%‘%lgr%l SPHRPSH TS RiFeRTOV (e B the e o5 pdiasTd, @

havi ng an @nkBararyy laasevadr @*]urc@fﬂ?rd §@rfée9hﬂll¢\@$@trﬁh'rp§|h'@tm @CéAMintas ian
i ncreased svveet ness may be obtained, since glucose has 35 al nost tw ce the

sweet ness Wiedrhi% ©stee unﬁe%%FP%‘h%@a.%ﬁf\zwa%@r%eéé@atof thgpwhole grains may
2011/ 0700%?5@#&%99@@88&&.&%%&}&% PR efhzrym@scepl bR BPEAHINGf are ¥k Brhal

sugar source needs to be added separately to a f ood product when a

hydr ol ysed QRPRASE Gt é@rﬁpfi%}ﬁﬁdﬁi)‘ﬁ BENRACORER) AEYFKe present invention is
used. Wen an al pha-anyl ase conprising glucose producing activity is used
in the enzyme conposition, it may becone 5 possible to di spense or at |east
reduce t hdNibie RFESHHRONtRXLLER PAIrAS, (i eRBINE 6BOWINGh by dighfticsagiviténers. I n
the presenbweedd 8ktaryThdr& WRenaX (tRE RRtive YERE” SRMIIEDe tRlcrb®8d R Astgars not
originally present or originally generated in the hydrol ysed whole grain 10
conposi t i ANCOMRATHINGLNBfENZYE BR{tEFLEPMsWhHiEh t88 ENE¥MERTUNHES sTRT ose,
glucose sYbiole! 8 Brdfeatalaiyldsk ChiakoRMRENRAAISand By iRtiAdase (EC
3.2.1.3) is an enzyne able to release glucose residues from starch,

mal t oded@ rdgssribed inmtha Braseny Confaxomayi bﬂgp@l\/&%‘s@ BMENZYME SAENE hesore 15
reduci ng it hich 1€ nBELYHBREDHHRiE AN esaﬁn%c LAgyify epar ati on
increases wth the iIncreasing concentration o eased glucose.” Thus, in
an enbodi newardhe.d sértapr tleerst HpWﬁVﬁérth@@%wt\éé@warﬁlsma@gflla@@smaas?és%r
fragnents &3 A ¢ RO LAYSmEeds Al gh fPRgrel O the
product i onéomﬁ the h %? ch%%? ?%l n§@tgn%g1§iqt|?fgﬁar%aﬂceytﬁﬁéd swegrfeness
of the 20 tbﬁeqmvmasmr ﬁnéyréas'wtweshatméevm@péaydm»'tﬂ,foa@,temyrf@wams of

rel easesz gc!llé‘Fa(P ‘?lb may al so be advant ageous if the anyl ogl ucosi dase did
not influence Ft properties of the whole grains, directly or

indirectly. Thus in an enbodi nent the anyl ogl ucosi dase shows no hydrol ytic
activity t-gyey S, " of

t he inventi on, eﬁiﬁ1 ? pa tr|¥) ticbﬁlyltg?sﬁh%&gﬁéggggg&:‘o é%&%?cgptﬁgliahdg? (;Faé{l
product s o‘d:nams mamgermomwIuvi@oﬁwftﬂgea@atmmofcmﬂphstarv cﬁinbeeazcscclmuasgmt@ the

i nvention,d i o ﬁfw i oS Iﬁq:%];

the food p?F 663%{:]?\%\%eh 9 iP‘éﬁ;qg océpsrr]%%hg? o gg@(r: dg@eg g&@jlaggﬁar .

an anyl 2yl hec osddudablée $f mngd:onqertth@icafrsmm(temm@mcubehon itim esagrebesedime

possi ble to dispense with other external sugar sources e.g. the addition of

30 sucrose. However, as nentioned above certain al pha-anyl ases are able to
gener at e grheciesm Uniths achilié shateh yefaddteetieugtpabilide b &l3s ety b er gnogunet

Taki g N3Gl A ATHYGAR) A25ER 8] SRENSAN S HISLARrRe oBRALERL O

a
inactivated. Inactivation may occur both by degradation and denaturation.

30
In general the weight percentages throughout the application are given as
percentage by weight on a dry matter basis unless otherwise stated.

The hydrolyzed whole grain composition according to the invention may comprise
35 a protease which shows no hydrolytic activity towards dietary fibers when in the



35 increases production costs of the hydrolyzed whole grain conposition
and, hence, WD 2011/070085PCT/EP2010/069205 13 it may be desirable to
limt thewo=elaf7omsy| ogl ucosi dases. Thus, in yet an enbedirmPnae1006e205
hydrol yzed whol e grain conposition accorging to the invention does not
conprise an anyloglucosidase such as an exogeni ¢ anyl ogl ucosi dase. 5

A ucose i sonerase ng ucose ketoi sonerase) causes the isonerization, of

gl ucose t AEVESTVEe. TNFRGYINTAgeH] AAIHULP RERIEARE SEHRIIRIGONE THIERN Brinfhe

hydr ol yzeothwrwéc@sgv@rrlﬂhe:av@myzteldwhélurgtramrmasarmrfu&ﬁér PVvired 0aMidnspaRr ase or
fragnents thereof whi.ch gl ucose i sonerase or I%m::nts t her eof show no

hydrol yti @ %f?:f‘?s\Htt'\? 3 doFase i aY'?CqsftMQf§hM'@ﬁl duRk WS VB3Rt at e.

QA ucose hagmBEdirfkit o rith S HERINBFTENHIN BUChREBIyZ26h6aNIRAS ghéid CoasRsitfort W ce
as sweet_as sucrose. Thus, Iprocesses for_the manuf acture of fructose are of

consi derafiAERAIesS BratsRRseo Faowrakirsser dfa F%C%‘rt'i?&l?@to OBk to 5%

signifi CaWM)IWW@@W@fMé ﬂﬁldlwhbl@ @M édrﬂ@n’@fsuélﬁ\ a§>(I eim)o SugREs B@Ir-Cce
(such as sucrose or artificial sweetening agent er of spe0|f|c

enzynmes orl@nsyFeaniORTrlee sHEp 3e0-dstd, HEN ﬁ?@dh& 7%11 %fsuﬁhéstﬂrar%ﬁ%‘z

whol e gr ai theopmas édrﬁ@n%ﬁ@ﬁ@f%adé@ phbtRabdl/ @& d R - onT§e ek SO EIRSTEAY iti S t hat
t hey show substanti al | ytic activity in the process conditions

used towarRps ke @PVdft%B"eFrLe aq‘HU@” of ﬁr%ﬁa%ﬁ’rﬁ%ﬂ%ﬁ‘?dLtqg'@”é]fﬁﬁﬁhéfﬁfmé%eé' may
be sel onf efhfleamanbgacatih 4 Bkeri ot dasBoRAr broERNaRb20 Resear ch,
Y,

Funganyl from ozymes and MATS from DSM t prot ease may be sel ected
fromthe Mél@%%@ﬁ@tqr@@e%cff bawegndgwer v@%tvea%affrt@welma@ﬂ&m%s) The
concent r atdapuRf oft SR tE&EVABY a?s%@édé‘n@%r? thd ReubatyeNtimenddrihd PR davdsoby zed
25 whol e grain conmposition may influence the organol eptic paraneters of a

f ood produ®e SR 7ed WOt dip RPMRIA 2 lPWergenaansitioRof BAaRE @Y on of
enzymes meye aé&PirRRe Aiupatied tive NiRARRYIZAGq par aneters such as tenperature and
i ncubation tinme. Thus, in an enbodi ment the hydrol yzed whol e grain
conposition conprises 0.0001 to 5% by weight of the total whole grain
content | erblicasdl afOTRARHE! anowfng%e'm%wg%f% Foteins3 Tl PRy BEWEE €0 Of
fragnents ther | ase or fragnent thereof shows no

hydr ol yti &%@@Sﬂ&hﬁ \t'%ﬁﬁért&kf;)f@h%haﬁsﬂl‘ﬁqgewbmﬁkﬂéﬁml@mw'%'t iAlealgse2etl WO
2011/ 07008@3(:3/ / r ;@rqgent t her eof
whi ch anyl ogl uégglﬁggge@@ﬁ@@m@o]zgnhe%g t@%ﬂagt%f\b/%t%;%g?%v\gi s dietary fi ber s
when in the active state; and a gI ucose isonerase or fragnments thereof,

whi ch agpy émﬁd A bers
when in the acti eg@?fjl%g%gﬁ Ieetméjgﬁb)eé%gedﬂ%drﬂw (%fyhp é{%'rléo yzeﬁh\% eﬁtgr ain
conposi t i of tberpypiedrssfromote Imcclrgt)/(zed whede graingoappsiios rbyy\bélwoluted ke

e 0. 01- oot Becyc SR EERlh FroRTert ST RS A BIeAL 1 ORI et
as 0. 03-0.ft9 theorhale g@alozlsompﬂmtIlesymdr@dMZ@Iﬂﬁ@ldh rasnd- 8f’/hee pydraffoy18d whol e

grain co éE %g@ﬁ?\%ﬁ ?9%% sQcP9d 4%t Qucrf% %E%ﬁ‘}’%&% H&%ﬁ'é’@% sHé’h

wei ght of e grarn content zed whol e
conposi2d as 73906 asudd. TFE0-IZ % ssicih as90-99%,164 SLSlthEII'S b@-4@°/6,140{705% al$1|ch as

0.01-0. 5% gghAgglnopd%E'e R djeé‘i']adsaﬁﬁ)rﬂ A 2%%?15\/&1 %%we?éﬁhl sty %ﬁ{jlloﬁ?'o/\‘}eol n

anot her fur hér Rent ydro rarn conp ri ses
0. 001 to 3rgeholehtdc ghtaosrs.soner ase by wei ght of t he tot aI whol e

In the present context the phrase “hydrolyzed protein content” refers to the

30 content of hydrolyzed protein from the whole grain composition unless otherwise
defined. The protein may be degraded into larger or smaller peptide units or even
into amino acid components. The person skilled in the art will know that during
processing and storage small amount of degradation will take place which is not
due to external enzymatic degradation.

35



15 grain content in the hydrol yzed whol e grain conposition, such as
0.001-3% such as 0.01-1% such as 0.01-0.5% such as 0.01-0.5% such as
0. 01- 0. 1%vo=ocn7ea850. 03- 0. 1% such as 0.04-0. 1% Bet a- argraresioaseonzynes
whi ch al so break down sacchari des, however beta-anylases nmainly have

mal tose as the smal | est gener ated carbohydrate entity. 20 Thus, in an

enbodi ment_t he h drol y4 oIe n_conposition rdi

Chvent | on BRI Rottes wB0ersadtl oty BB gt foad o chBurflen OF the

bet a- any| asgiroBYe@Whiot gerilebarpasitionses diférahgont tRCtdredspdhdifteesiy@ignes
will be hy droI%zed to glucose units since the al pha anyl ases do have to

conpet e wi1atuE 'é(958?%"%%"‘3%’5"?8@'5&851@5‘@8% Thus, an inproved sugar
profile may be obtained. This is 25 in contrast to US 5, 686, 123 whi ch

di scl oses a cereal ension generated by treatnent with both an

al pha- any| 44@a¥%RE agpff&?r@taﬁguegg@atq H"%B?qté'ﬁrpqgﬁg‘i'aatﬂ%b%” THECSPEFYR of the

prot ease isob@hs PREsept & the &vﬂolér@’élrﬂ@)rﬂpéyflcf)h criaRy in awmwmehytheThus in
an enbodi ment according to the invention, the hy dr ol yzed whol e grain

conposi t i FfadBesd H&te@érﬁﬁﬁlwﬁé"% H@'Br%@‘@&%se SU%@H Qé‘étearPFQFF”éS«c%‘éﬁ’ﬁ'E‘s
protease. AsuMasCind 8l c6afotéiRE. the addition of protease may generate a
bitter off-taste which in certain instances is desirable to avoid. This is
in contrast to US 4, 282,319 which discloses a process including enzymatic

treat mefg AmbRisa (BCY.2ase 3nd aﬁ%@%e@@ssufué@%@@%&é&%@@%@@qfﬁ EE’Z%@/tﬂ§t9205

15 In general the enzymes used according to the Present i nvention for
produci ng §eRVesRANBIagERITIdRT0 LeisgPainty é@ﬁﬁ%ﬁéﬁuﬁﬂbﬁ BHUVERC Hyeh 8ng spliva,
activity touRicdSoftid Bfe)ékﬁb\hﬁrﬁ |8W%@hélﬂ dabSoRfdrbie’ RICATR: stdRUS intbn @
further enbodi ment the hydroly grain conposition has a

subst ant i aiMalfradtitshEese @'B@%@%ﬁ'@%@msédrtélrmdm@ﬁ gelpheized H@icAdn wader i al .
In yet a f&fdé@éas%rm@dh%@rtytofﬁ%h@wafalyz%%%mglgeamw&dswm Viiiade HT

substantial 1 ntact arabi noxylan structure relative to the startlng

mat eri al> BPludalgasnBAdrm ofallgy Resexreh nbdngano v fiemgNe\wzy mesi andeMaTon f or
the productipibei drbe axiia afzagehmg%ﬁagésama%wsthé'p?@serﬁ ipdRioANt i al

i ntact beta- gl ucan and arabi noxylan structure nay be mai ntal ned. The
degree of Mﬁeﬁmvmﬁﬁ SHPW M@ aptétity @Wﬁéﬁt%d'@éﬁwlbﬂfﬁw e BEaogssinBes may be
det er m ned. oIk RYYasinth, AL PRt QALRYié T hn (hRl®niER teghahfue has
been desc?cl be §% n rmrg Hetgﬂ] P 9 ‘Determ natl(lgrgﬁ of tbetanGI ug/can6 iAe_cuI ar

Wi ght US|fn@ﬂsrmozymesme@aa@eﬁcmllatﬁfylﬁ@eé&:be@ﬂes staceT bde Iew melecwar waight

Ri m;te Te d Anni ca Andersson, and Per Aman.
Cer eal Wﬁ%@%? Bg%cﬂggﬁ&fw%?ggbl%f Irﬂgby i ncorporated by reference. In
the present context the phrase "substantial intact structure” is to be
T ot 00k EAfboh s (B d i B AA el rid A nbBPEYEY coibifis! ©
nat ural 20 degradation in an ura product a structure uch as
bet a- gl ucahegtietacy fibersowhan &g aoxyhagoseenivationels betgw 1580 dwgwb.omthaaSt hough

t he degra tQ nt act
structureq?élb\ﬁt %&%gwﬂ%eelr) ttgéggwt gﬁq{?ﬁ@’ %ﬁﬁ%ﬁ?IgW{Q%g{% easi aegé |n act,
such a2:t0.b8adtv/Wy% such as at |least 98% or such as at |least 99%i nt act .
25 In the present context enzynes such as proteases, anylases, glucose

i sonerases and anyl ogl ucosi dases refer to enzynmes whi ch have been

previ ousl ySqmeiaHMEﬁamwlmstglepemeinhalmjse Butshagpthet ghalédst cashodydnatg be
produced i t Y. p
origin, | né}]tgf]egf g{hegeuach&ﬂgl's e %,S@%Bre J& yﬁf\%}ﬁ‘a&e %}}?e}'ct%ﬁ ofagjp&&)sg ?téo:l; e >t
fall underlntdneemabélgmry theWmamymsz‘sdgmé)unsrtherBzymee mixgd segadded to a
product n ance.
Sy ar3(g%ljopﬁaﬂé%gﬁh %%e/lés%éﬂ%% find Bluc Jc%%é‘ R%‘&l}’c’%}sngﬁ{;f gAﬁ%ne@ d.thfie%%P%
present i retete ilbhasbeén s tilartrsomeeéleha—anwlasmgtmthmommwmegducdse t he

present cont e.g. Provi ic 3 eqr n of
Dt areh andsptad pElvEY Bt 8 il e RNl ofvarils PERALHSMED o
2011/ 070085R@é’/aEﬁQ@tEHtéﬁB\Z(hEving an alpha-amylase which comprises glucose
producing activity an increased sweetness may be obtained, since glucose has
35 almost twice the sweetness of maltose. In an embodiment of the present



16 of the invention it is to be understood that such enzynmes may both be in
solution or attached to a surface, such as imobilized enzynes. In the

| att er newbadiitdreospr ot ei ns may not form part of the finaCTmPodoo69205 As
mentioned earlier, the action of the alg a-anyl ase results in a useful

sugar profile which may affect taste and reduce the anDunt of external

sugar or sweetener t&pbe added t the final product dinent of

T h e Ce VSR E e MO Tk Sh e ST Dol Br 5H0Rde o o1 ucose

cont ent Ofsec’pbtarét@ﬂ/stto & fRlployuseiveBh a@ﬁydrbﬁyséddﬂ@lé@ﬁdn 8miagitengr ai n
conposition, matter basis, such as at |least 0.35% e.g. at |east

0.5% Depeeff&PFF{j”%ﬁolt'K%PgeﬁéeFfrIV@”EHE;}%ng%s‘@Be‘E RE RfPIAMH %ﬁ%? BFSf%e fi nal
product mu@dwmduar RYSctil/ity @uwmwh@%ﬁzymcdmswﬁmeid n*MvOIbétoSBrﬁ@l n

conposi tion has mal tose to %I ucose ratio bel ow 144 ht in the
conposi t3 o?PSS?u%FP diSPRRIOW a5epshreducs he uss oh okl %9”@' éU%ar 6w 80: 1,
such as belgwsd@arlswéadteheras bel ow 20:1 or such as below 10:1. If the only
starch processing enzyme used is a glucose generating al pha-anyl ase, a

| arger fraction of the end product will be in the formof glucose conpared

to the use[nocfhegs}egér&f@n@émltﬂé&eﬁﬁe@k{érﬁalsiwgaggaefc@t'Ir@lgtégaﬂota@%rynbts Si nce
gl ucose has a her sweet ness than mal tose his may result in that the

addi ti on d?”%l”?'l)’r?%?”%@u@%rﬁg'é‘éw gangratef '%U@r'&%?'yé% WlgeEBnsed. This

advant age doRYpdtid i IEXReEpI8s BneLicetteidaltlsh8arF 8 iree icduldWEE&Go8Y, dib&se
conversion of the maltose present in the hydrolyzed whol e grain to glucose

(one mal t cYEURRilactpge cafleitificd! sweelRhest-ucose units). 25 The naltose to
glucose ratio nay be further Iowered if an anyl ogl ucosidase is included in
the enzyne conposition since such enzynmes al so generates glucose units. If
t he enzyne“@&ﬂ?ﬁ&qoﬁidéﬁe EBhaPr2ded ia ) erAYSeE PRIgHRITEEAsE fypeeiresidees fram

gl ucose i ssighang@ddiddextr r#écér%ﬁqd{%'sé*Byh%r@i@sﬁ\_{]ed]uéﬂs@hﬁﬂtssﬁ‘@r%tt'ﬂ%%nthan

gl ucose. 30 Thus, in an enbodi nent the 'hydrolyzed whole grain conposition
has a i tr@ﬁléC'ﬂé ledlﬁd@@ﬂql\(ﬁ@tc@ﬁ'%@h%n b'BTQ)S\WQQMGS_S B/ theeprgrerationt he

CO”pos't'QHcre%%é‘m %@'uﬁ&ea&@g%@%&é}&?@&ﬁf’ﬁ @aDs%QJd?é&ﬁ%Zﬁ’ﬁu%ﬂn%%o 1, such

as below 100:1 e.qg. , suc ow 30:1,” such as below 20:1 or
such as beﬁFfBQPC_UOWeIIt thve Feask Prasiust furbhetreosmisgsmenamutogiusesigPee &nt i nvent i on

the hydr O'fY emoéh%r&ffatt%sg%léoéd\iah%qéai% tH A8 Fh %gb@ﬁ?cotsﬂafsé Ystese ratio

bel ow 230: e co 1 on, such as bel'ow 144:1, such as
bel ow 120: plrodycmn a%th@elnmnom/@@d W@I@grmélcgmp@@rtmn sinch the Sb@lethS@f the such

as bel % ﬁ}eéaPtho%QﬁE're% e%)@/'utﬂWhéQnéreaéuﬂgtc'gﬁc&{tga;tfﬁ Oougaf%a;‘sé (R&sBhf@asi ng

"total e grain” ist e un ecorrblnatlon
of the connentals@f be hg¢virrdbgeeus iftlae emyledlucosidase "didInotl infhuginee geaith cont ent ™

IT not i n%r%ﬁ/(geﬂ%s%f}}ﬂ%% lgﬁélﬂ%aélr I tcﬁ*ghd9&ctf¢%h‘ﬁg0,r%arq'gnﬂ)ro@lhﬂﬁnﬂ the

provi ded as by wei i na n an enbodi nen
hydr ol yzedarli@Qchgsnaaﬂe smmsothydnolwacs agtivityt edwardatdéataryofibersevivdroinethgr ai n

100 sucheus SEod BerkSt s Taygitorh e AR RAE bhRSs 3o
25 preparing food products comprising a hydrolyzed whole grain composition
according to the invention, is that it allows reducing the sugar (e.g. sucrose)
content of the food product when compared to products described in the prior art.
When an amyloglucosidase is used in the enzyme composition, it may become
possible to dispense with other external sugar sources e.g. the addition of
30 sucrose.

However, as mentioned above certain alpha-amylases are able to generate

glucose units, which may add enough sweetness to the product making the use of

amyloglucosidases dispensable. Furthermore, application of amyloglucosidase also
35 increases production costs of the hydrolyzed whole grain composition and, hence,



15 In the present context the phrasing "content of the hydrol yzed whole
grain conposition"” is to be understood as the % by wei ght of hydrolyzed
whol e gr avo=o0iwn7odse fi nal product. Hydrol yzed whol e graiPeTEPAEOSEL20DN
content is part of the total content of .tthe whole grain conposition. Thus,
in an enbodi nent the hydrolyzed mhole grain conposition according to the

i nvention has ntent of 20 the h whol e |n conposition in the
range 1 odbaty HEABTaRe % HEVM e ATy CaHsS eren TTulcH WE o 805 such
as 1-60% eHpbdiafent@heBYrayrdl wRolkQralledmpsditdh aécokaméEt%thEhﬁvemfmmnt of
t he hydrol¥zed whol e raln COEEiS|t|on in the final c&g%ﬁ5|t|on 25 may
depend on Q%}ﬁ@”ﬂ?r%ﬁrﬂﬂ BMY1AgYrossiase sERt 8RR Piraea ylogrucqgidase 1 i qui d
during production. Simlarly, if the product is dried the mhole grain
concentration w ||l . 1t woul d be advantageous to have a hydrol yzed
whol e gr%u%“&%ﬁp@gmqr%%éa Ry IHPSE IKEEQIBP HERASGh CEWTRSERE IBRMETIEAt: Off‘-?'Hé

Wi t hout coPF@itbsd . Mhushe 8h @AY RPEhE oPEHEPREEHSINOENBEN eiwihpd@llpel. Thus,
in yet an enbodi nent t he hydr ol yzed whol e grai n conposition has a content

of dietar W'F@'B&@'”l@”ﬂ?fé“ﬁ‘%ﬂé’t'?ﬁr q@qprg@%aoglu%egﬁprr@ras{%gr fi9em6nized whol e

grain Comékédfoﬂ/hlcﬁ@bc@% |E;6\ﬂbh%er@f%§%r9eﬂtszt(ﬁ%reo?%6wﬁ$o h&oﬁdﬂ,ﬁtldé’@gﬁcy
5-20% preferab t he range of 5-15% food product

2011/ o7oo§9W@T¢%ﬁ>@®a_rd/f6@§§wef8néB%ﬁlFF'g?— ﬁ&tﬁ ﬁ&#tﬂi%@ y2ed Onfrotedhgr ai n

CONpPosi i3 MvetROSIMicksel %éré‘é@ﬂht@)@e F@MN.@@ aBrsAdetlgd sutidiehirals amount s of
dietary fibers by the addi tion of the hydrolyzed whole grain conposition
provi ded DY OERISEpfRsHR MeRVESEYrEPf fruqteseane Hecansiserakle Vel e breayise b set up

of the pr%@ée%n%sc&rt%r&oaecttrhsy%es?%ﬂﬁcadmﬁmaé&@edwﬂo%ft%ﬁaaaaﬂ%hsofaarrﬁ the
edi bl e parts of plants that are’ not oken d by di gestion enzymes

Di etary fi®EpeN3hpuITeTAHERR £3HGNPS FHEMPRMANATIHICEHE SVRENNhad®tsi he

m croflora. There are two types of fibers: soluble fibers and insol uble
fibers. Both soluble and insoluble dietary fibers can pronote a nunber of
posi ti vieS phpsmdies gif saecifip eazyraes or eﬂﬁﬂl"@d\’“ﬁ@ﬂésg’@@\db@ uaad ffer I?ﬂ@ldég‘@q?ﬂ phe

| nt est] nalubligiolhle Wb oid oPbBYERh REAUAPLE ttlinvBhtidh.M AR TN Of

ful l ness. Heal'th authoritiés reconmend a consunption of between 20 and 35 g
per day ofrepbisement trefi@hdnelysioew sHestaetighy Noderarlytic agdvibhid earrggessnt ake.
15 Sol ubl e drisifss, Ao Bl dieldhaTierd."FHusISh SoniRRPERE hekipRal Ui a

fermentation in t arge 1 ntestine. npl es of s from
cereal s i rAhvigee ma»abgrsal@aiml frgma\balwl@ﬁglka’néZSLaa@prnb@@ea%A &iosn ¥aley esi st ant

starch 0
ol ubl & TEesraith fangdRt) RobrRBBAINRE] AT MRS tHoBbolme Pricie ey be
al gi nat e, @gmted prony tes grasspeconisistingry Aderlask) igangdt andlidyyoe&cchar i des for
i nst ance. % Ie fibers are called prebiotics, because they are a
source of (energi or the beneficial bacteria (e.g. Bifidobacteria and
Lactobacilli) present in the large intestine. Further benefits of soluble
fibers in r i

preventi Oﬁﬁéggonri%'eﬂ t@H%)ﬁé?%%ﬁ% rﬂ%? aé\érHr(ra| ® ﬂhgﬂ %rgcnmno r}ggr@}ag{)/lgg%dul ar

di sease25 28holaghinbioenpodieers maye nflhenat @tearrgaholbetls perenet@reohatfoder ment ed

in the lar r Lo i

m crofl or a&—%g}l,(l&t@qﬁ-ébﬁﬁ |Sﬁgo‘% ubﬁéﬂ%%eﬁs&@%ﬁgﬁ& %n 'Jc%égﬁ f%ﬂkymes
hem cel | ulmsesajsorleesaeitatﬁd by ahamging pardmetets lsu@mamemléaratthearamrbneh ts of
i nsol ubl e inclu r. t

St mul at i ORCORRReey T vy B ¢ ReBinditSnBR0Bl e b B G PHERS e o
wor kK nor e, canegrises (Bﬂﬁ@hgeﬁ%ubd weiglt ofothebmotalevholdlgeaie aostemtsn tb@i dence t hat

cancer 0 Ui bbasBes) SRhBt0) deosos | oo ee e o

- an alpha-amylase or fragments thereof, which alpha-amylase or fragment
thereof shows no hydrolytic activity towards dietary fibers when in the

active state;



19 hydrol yzed whole grain conposition is in the range of 1-50% by wei ght of
t he hydrol yzed whole grain conposition, e.g. in the range of 20-40%

Exanpl es wO 2haat7erss i nf | uenci ng the noi sture cont ent napChEPRd1e/06920TINt  Of

t he hydrol yzed whol e grain composition d the degree of hydrolysis in this
conposition. In the 5 present context the phrasing "total solid content™

equal s 100 m nus noi ent_ ( of the _co sition  The hydrol yzed
Whore grai n CormLaTy IR CsEBRaI g AN HErALL TTER Y OB B arehons

di fferent fornmeno hhardlyticedvit9rtbadidediktdrpgibeysindlkyzedhavaetive gtadé Nadd
conposition is provided in the formof a liquid, a concentrate, a powder, a

juice or a pures B RIMANA08 cOt RV P YYERL e ORLR, G cqmRaST i on

in different foffs n us 50d ‘prodd I on - rmay be
avoi ded by usi ntp hydioyytaradisity tdw;ardsodlﬂtargﬁmeravwhyen infthe aniveestabé.st en
product is desirable, a hydrolyzed whole grain conposition in aliquid

state may Ilﬁeyétsaﬁ‘pemﬂaédlﬁﬁ’ém%ém{yﬁr(ﬂ?f‘ecp@v%@ @%ﬂ?@o&ﬁoﬁfu@ﬁ“&@ﬁ%r?@’@é ehdrg to
belnanp%é)or sem -dry state. Thus, in an enbodi nent the %/ro yzed whol e

grain comp%itfithR AR EAaSEIRp I &f Risririehnholexirameonisat mshec of
br ovi di ng_ fatolyyed AInsEeGrat ebRpBLRIN, SOEFPAS bld 13901 such @SR B9 Ah o4 TMRAT i on

process IS provi ded, said process conp risin contacting a

grai n_conpn@Rt -Wisth eehearz§ e - @d%o%-'q"l am0 %13 Q\;éf’/errsuqﬂkﬁs @2y O/EOHbYﬁtI tion
conpri si ”%@ém‘b%é%e&%e%g@?@ly?é@’m%?e %r%% E'or% EE‘%QSH"COHH?%%'Otd)@Pt&BQ%Fg no

hydrol ytic activity towar diretar ers, all ow ng the enzyne
conposi G dhetanyleascosiiase bhévammqutgeatptal d\th@ﬂﬂ)ﬁéaw copkenglimhelBy@drofzede

grain hydrohygr§in %>m635|t96rPV§th’é% d. b@l@bg W&Qo%ﬁah@o,%r@h%éc@ﬂ'&ms' tion

by inactivating said enzynes when said sate S reac a viscosity
conpri sed Q)éf’/v»e%whmoér@%’@wcm @0 é%le&ﬂlchtas%@ 0.4 %arsushimsd?-Rént t he

enzyme Corpqs) ti-OfhJiHEL ﬂﬁ{he? ] SR LR ﬂg?’r%%?‘zearwﬁdlé%%ﬂtcoﬁn%éﬂ%‘ whi ch

protease or fragment fhere ws no hydr tic activity towards (51etary
fi bers whespmprisdsed.801 it 8% whtlke glicase aaomarhee by mgightceipediotal avholenD

20111 O7A0RRBATLEREALHY ARIAROR0InoROTRIY B6rBBs RN QHEOB! fASaar and

gl ucose 1 soner ase accor inventioh. Several pardmeters of
t he proces3 0fy-b%, suah BGIQ et-O 5)°/qorsu0|i1 @e 0. 0&Onydr, shglz @d 050 inflol %, griah s

conposi ti pdi yention. Thus, in an enbodi nent step Ib) is
per for rredod]apgg%quo%%h (?era :iy/eSO to 85C such as 30-70C. In a further

enbodi nent_step I b) is perfornmed for 1 mnute to 24 hours, such as 1 mnute

Lo 12 hourBStosiBHage araFREes SNiNiases Break Ao siashanges: hsr ber yet an
embodi mentarfiy@Bed Main§ H%%frﬁélf@é a?sttr{éosrﬁQ%tfgehe.%té@Qamdmga%&e cheity.n yet a

further_enbodi ment step 1c) is all owed roceed at 70 OC for at least 1
second,2&ubHsadn a0 @”?ﬁ%’ﬂ"%t thg eydrglyzsd ml%gﬁ@ﬂec@mwewna@ccereog P ¢ es.

In an addi ihiOmM@n 5ROAOITERIHPSSER bhea- ah'ﬁ/lapéér fsQEHiTEQ aﬁk%@@hlc%té%nﬁ‘&la&@as'f

90C for 5-30 mnutes. 15 In yet an enbodinent the reaction in step 1c) is

st opped wHBhaveidingykataiafaweeehadaroerbReton of fhe siareiescuiie Rydrobeedden 50

and 4000 r@?@co%e SHENsiASe E}%éﬂgﬂﬁ aﬁ%lﬁé& &pﬁgvé@@céﬂp&@\nltﬁsthé%@t'@en 50 and
1000 nPa.s, such as between 50 and I n an additional enbodi nent

vi scosi ty 3BYRess [Areybstrates. Bhus an an@rtoweﬂ SBoAGAMDNGE RYERiRRdZIéds &hol e
grain cMAoht@8t tdu8tLBsd i 28Swhich discloses a cereal suspension generated by

treatment with both an alpha-amylase and a beta-amylase.

In certain instances the action of the protease is not necessary, to provide a
sufficient low viscosity. Thus, in an embodiment according to the invention, the
hydrolyzed whole grain composition does not comprise the protease, such as an
30 exogenic protease. As described earlier the addition of protease may generate a
bitter off-taste which in certain instances is desirable to avoid. This is in contrast
to US 4,282,319 which discloses a process including enzymatic treatment with a

protease and an amylase.



20 provi ded when said hydrol ysate has reached a viscosity conprised between
50 and 5000 nPa.s and a total solid content of 25-60% By controlling

vi scosi t ywandiigobisd cont ent t he hydrol yzed whol e grai n may/Epeoipioenzogied i n
different forns. In an additi onal enbodlﬁent t he hydrol yzed whol e grain
conposition in step 1c) is provided in the formof a liquid, a concentrate,
a powder, a juice or a pure. An 25 advantage of being able to provide the
hydr ol yzed whol e grain conposition in different forns is that it is

possi bl e tm gehéravtednsypkswheleacgsmiing tdthe gﬂ‘es@ﬁnﬁﬁehfuaﬁ if@ﬂ@romc@gftﬂ@d
product w thout the risk of dl|utln8 t he ro uct. The above é)ararreters

can be adjWdrelyzed WhoftiPR COMPOFLIGR 0¥t %Pé?@ﬁytﬂfe@qta’été(ttplﬁ’ﬁr Aistaygar

profile, twersQirh indheGcEoatent, am, tio arf@gﬂhleatemﬁdmn@wfraal hyd¥8lyzed
or ganol ﬁtlc paraneters of the final pro To i nprove the enzymatic

pr ocessi-hg"BeletHaINGRENROHA] Ha%érf’b'gﬁ@ﬁ‘ﬂ“al t'“t?ﬁa’éfe(s% PURPINTEYLBR T 5 Beess

t he grai nsthbefiammgonatdrizdr Ir & @ﬂiﬂf@térﬁbédlﬁ@nmﬁé hy&bblYié@ whole
2011/ 070085PCT/ EP2010/ 069205 21 grounding the grains a |larger surface area

i s made actOERRIMIA Pas ?F?’é'bé@?ﬁbg‘ta%rﬂia'P'ﬁ@xﬂﬁﬁéé%t%y'el?é'@ﬁ@éﬂ@ét%'”9I n

addi tion trhaté?ramawhglmgltﬁe%@admh@resemmé@awapa.%&a thY isEdrit@narop e | er
particle size of the grains. In an additional enbodi nent the whol e grains

are roast eOBHCHYURET &ie hedrglvaed whelg éfa'%ﬁQWit@”BatsrU@Qf%'ﬁ{ intag & fhg and

toasti nm @Mcéﬁrﬁﬁ@\éﬁaﬂlﬁ&qﬂﬁkﬁ-u@ﬂ‘uré gy bé‘%auﬁﬂ‘a@rﬁ%&?ﬁheﬂ%ﬁé@bpaggﬁa@%tléhOr age
time of t roduct several treatnent can be perforned in an

enmbodi mentOfttﬁé B OHENTaNc EbincN E4CtHFeS 'BA% besiRkeBNINERdY BFEDWI ng
treat ment Sexchidion a%h%tbg Aty QBECH ek g@Ed teRAhiABBthas HleAl desBABled Y mbfe Ot her

thermal or non-thermal treatmnments, such as pressure treatnent. In a further

embodi mentdathi imyReterpnation ketarGliea e MelrsylariWeioht Usingl $&e t o an
encl osure Wide @GR Det&eRdiihiceal Braked LaMh RIFRSEHhTeHe ERGHAYEr RbyHed

whol e grain conposition product is a pI ed to an encl osure underf

non- asebt | ANALHHINY IAGECa ANESTSSEN, APy mapr Cergal Ebemn&0H): 48544 9Qv t her
aspect of \;,H@hllglﬁg,tgblyqﬂccg,%bpgtga btyqe?ergﬁeg product conprising a hydrol yzed

whol e grain conposition according to the invention. The hydrol yzed whol e
grain corrp03|t| on nmay be present in such food product at a 1-99% by wei ght

of the foog e g%f'et &t%e%ph@Qs@“s’iM%%rﬁ%l ?nté‘@c‘yt%"t%ﬁé"' Ght@ ethO% 20 The

concentration nmay on t ood uct rn which the
conposi ti mﬂqegsuggé@s fo thehngist PBE t;h@tSéﬂJthwr@tlsemﬁ@@mHmm\@raﬁwe teaaturak

descr bﬁﬁj d rIaE'@cucﬁ*P{MN Qﬁf ur@rofl ctt @%Rtaéﬁ%gttrﬁct%rre g{ﬁ%ﬁdéﬁéﬁas QEad he

pr esent ntion also ‘apply to t er aspects he 1Tnvention. 25 All
pat ent anostnmﬁul;ﬁamreanabrr@@ra@nﬁwturq)ddav @etmrM%elhhowpthmgraﬁatlw e

hereby | ”%%?% ﬁ %I dﬂfzgn?é% ‘rﬂﬁ% fog %Pgl;an?'éyrntact st ur'e“Y?FH g«g” wll

now be desc s in I owm ng non- ting
exanpl es. understood that the structure is at least 95% intact, such as at Ieast 97%, such

as at least 98%, or such as at least 99% intact.

25
In the present context enzymes such as proteases, amylases, glucose isomerases
and amyloglucosidases refer to enzymes which have been previously purified or
partly purified. Such proteins/enzymes may be produced in bacteria, fungi or
yeast, however they may also have plant origin. In general such produced

30 enzymes will in the present context fall under the category “exogenic enzymes”.
Such enzymes may be added to a product during production to add a certain
enzymatic effect to a substance. Similar, in the present context, when an enzyme
is disclaimed from the present invention such disclaimer refers to exogenic
enzymes. In the present context such enzymes e.g. provide enzymatic

35 degradation of starch and proteins to decrease viscosity. In relation to the process



WO 2011/ 070085PCT/ EP2010/ 069205 22 EXAMPLES Exanple | - Preparation of a
hydr ol yzed whol e grain conposition Enzynme conpositions conprising Validase
HT 425L (wbpha/@amssase) optionally in 5 conbinati on w t irRCAEPa12969285 4 L
(protease) were used for the hydrolysis,of wheat, barley and oats. M xing
may be perfornmed in a double jacket cooker, though other industrial

equi pnent be used._ A scrapi r wor ks conti nuous nd. scra s t he
L Bt O TG R AR g ST B

Mai nt ai ni NG ARG REOUSFades RDEN ab Whenobliies @ IHER. mtmeuattuerlrﬁetlh@tjttaé
controlled. Steam ma be injected Iﬂ the double jacket to increase

t enper at urkSOURINg 8ayol Q)t \%’F‘e‘#arFQ &3l Pradetlease it. 15 I'n an enbodi ment,

the enzyne conposition and water are m xed together at roomtenperature

between 10 and 25C. At this |ow tenperature, the enzynes of the enz
conposi t3 ot w&oae@@w%m@ Lianeittipe afpha- @Hl)’i%geg"reéﬁﬁs EbAPSRBASUPR then

added and graqid \Ngfcﬂdh@ylbﬂ‘eétr@s@ 484 réd@liceanshbumtesdfl Odegifal El;r?:l@' orusual I'y
| ess than 20 mnutes, until the mxture i s honogeneous. 20 e mxture is

heated pr oﬁj\‘%gn‘?fetloybeo?d%eﬂ F%Fr@sfh'?ﬂ'dgo‘f“éc activate the enzynes and hydrol yse
t he whol e grain conponent. Hydrolysis results in a reduction of the
vi scosi ty Infar Benbodichemteof tberesdre imh@t@rﬁ&megnmrnlyhydwmwgtaén has reached a

viscosity conpri.sed between 50 apd.5 ure e. g a
Votal sol i @B "as DAL RS CORY AR & ALoas R ey IR R fiec oy
heat i ngLa hehdig dprainysmtgosiiors drearpley atatter Iﬁstweu&]ﬁ)@@at Mast @r.w%y ebg/. &t eam
i njection at éﬁg% 30 Enzynes are dosed according to the quantity of total
whol e grai fities of enzymes are different depending on the type of

whol e grai n conponent, as protein rates are different. The ratio
wat er / whol [kepgnaiing @Or‘i’@@)ﬁémlflféaﬁzme%daﬁﬁﬂ He sugssrrdplilg afdhedial peadiugbimayur e
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15 120:1, such as below 100:1 e.g. below 50:1, such as below 30:1, such as below

20:1 or such as below 10:1.

If the only starch processing enzyme used is a glucose generating alpha-amylase,
a larger fraction of the end product will be in the form of glucose compared to the
use of an alpha-amylase specifically generating maltose units. Since glucose has a
20 higher sweetness than maltose, this may result in that the addition of a further
sugar source (e.g. sucrose) can be dispensed. This advantage may be further
pronounced if the ratio is lowered by the conversion of the maltose present in the
hydrolyzed whole grain to glucose (one maltose unit is converted to two glucose

units).

25 The maltose to glucose ratio may be further lowered if an amyloglucosidase is
included in the enzyme composition since such enzymes also generates glucose

units.

If the enzyme composition comprises a glucose isomerase a fraction of the

glucose is changed to fructose which has an even higher sweetness than glucose.
30 Thus, in an embodiment the hydrolyzed whole grain composition has a maltose to

glucose+fructose ratio below 144:1 by weight in the composition, such as below
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120:1, such as below 100:1 e.g. below 50:1, such as below 30:1, such as below
20:1 or such as below 10:1.

Furthermore, in an embodiment of the present invention the hydrolyzed whole

grain composition may have a maltose to fructose ratio below 230:1 by weight in
5 the composition, such as below 144:1, such as below 120:1, such as below 100:1

e.g. below 50:1, such as below 30:1, such as below 20:1 or such as below 10:1.

In the present context the phrasing “total content of the whole grain” is to be
understood as the combination of the content of “hydrolyzed whole grain” and
“solid whole grain content”. If not indicated otherwise, “total content of the whole

10 grain” is provided as % by weight in the final product. In an embodiment the
hydrolyzed whole grain composition has a total content of the whole grain in the
range of 1-99% by weight of the whole grain composition, such as 1-80%, such
as 1-60%, such as 10-50%, such as 10-40% or such as 15-25%.

15 In the present context the phrasing “content of the hydrolyzed whole grain
composition” is to be understood as the % by weight of hydrolyzed whole grains
in the final product. Hydrolyzed whole grain composition content is part of the
total content of the whole grain composition. Thus, in an embodiment the
hydrolyzed whole grain composition according to the invention has a content of

20 the hydrolyzed whole grain composition in the range 1-99% by weight of the
whole grain composition, such as 1-80%, such as 1-60%, such as 10-50%, such
as 10-40% or such as 15-25%.

The amount of the hydrolyzed whole grain composition in the final composition
25 may depend on the type of whole grain component and the amount of added
liquid during production. Similarly, if the product is dried the whole grain

concentration will go up.

It would be advantageous to have a hydrolyzed whole grain composition

30 comprising a high content of dietary fibers without compromising the organoleptic
parameters of an end-product. Thus, in yet an embodiment the hydrolyzed whole
grain composition has a content of dietary fibers in the range of 0.1-20% by
weight of the hydrolyzed whole grain composition, such as in the range 0.1-20%,
such as in the range 5-20%, preferably, in the range of 5-15%. A food product



0. 05% based on the substrate 5 Exanple 2 - Sugar profile of the hydrolyzed
whol e grain conposition Hydrolyzed whol e grain conpositions conprising
wheat, bawbDey1izdssat were prepared according to the nefhodrPRoopsanpl e 1
Car bohydrates HPAE: 10 The hydrol yzed mq | e grain conpositions were

anal ysed by HPAE for illustrating the sugar profile hydrolysed whole grain
conposi tion. Carbohydrates ar xtracted with water, and separated I on
Chr brrat ogr A TR BeRe Bre LR 6 DRRSIIR SeEr IS Hir DR AP

det ect ed edeesﬁdeme\mmahc_im/aﬂ:ﬁ)uhyS ordiataryffivrrpbl sRd aaaRRhUTRhE Ny deEy 28] OF
and quantified b%W arLson with the peak areas of external standards.

Total di et'Pgiear FESE?;!)"I"?%BE‘B’@%%‘BY PERseaE tvgnfipn nbidie J8ay 9§ depg due

di gested ft@rthé@rr@jﬁ%mb of tAepRGdesd dcthafinFtdtHeapRsehtiavantigm di gestive
systemw th 3 enzynmes (pancreatic al pha-anyl ase, protease, and

anyl ogl IR OS] dase) to renove starch and protein. Ethanol is added to

pr eci pi tatl‘.@lek‘dr?mti@é @Féltﬁtredﬁ/ﬁle%ﬁr@@f p'IBhﬁs ﬂia@'faaé hof bisken ddvén b és'tu@g VO
2011/ 070085PCT/ EP2010/ 069205 24 m xture is filtered and the residue is

dried and SWYEHEdDigpbt BPersiaedetaenicddn the hfiﬁ@”r '@ﬁg%i%e%if”eo%\ét'?ﬁ t he

dupl i cat esmicasfloran ThéR &eh@o tyB@@ of 'ﬂbbf@ts%ldb% ﬁB@ﬁs%rﬁ:ﬂms@Qu'BFe?ﬁBér@t Bgth and
anal yzed via HPLC to determ ne the val ue of |ow nol ecul ar wei ght sol ubl e

dietary fifledle I?lW‘xSPﬁOlUWcﬂ'%tav%@Q?rs CafnRRMEefePEREEr theatitivy ahysigvgial
Al cal asgl \@tdHashcllaingl a §Y98REBNERtMFOUGh the intestinal tract which helps to prevent

constipation, or a feeling of fullness. Health authorities recommend a consumption
of between 20 and 35 g per day of fibers, depending on the weight, gender, age
and energy intake.

15 Soluble fibers are dietary fibers that undergo complete or partial fermentation in
the large intestine. Examples of soluble fibers from cereals include beta-glucans,
arabinoxylans, arabinogalactans and resistant starch type 2 and 3, and
oligosaccharides deriving from the latters. Soluble fibers from other sources
include pectins, acacia gum, gums, alginate, agar, polydextrose, inulins and

20 galacto-oligosaccharides for instance. Some soluble fibers are called prebiotics,
because they are a source of energy for the beneficial bacteria (e.g. Bifidobacteria
and Lactobacilli) present in the large intestine. Further benefits of soluble fibers
include blood sugar control, which is important in diabetes prevention, control of
cholesterol, or risk reduction of cardiovascular disease.

25
Insoluble fibers are the dietary fibers that are not fermented in the large intestine
or only slowly digested by the intestinal microflora. Examples of insoluble fibers
include celluloses, hemicelluloses, resistant starch type 1 and lignins. Further
benefits of insoluble fibers include promotion of the bowel function through

30 stimulation of the peristalsis, which causes the muscles of the colon to work more,
become stronger and function better. There is also evidence that consumption of
insoluble fibers may be linked to a reduced risk of gut cancer.

The moisture content of the hydrolyzed whole grain composition according to the
35 invention may vary. Thus, in another embodiment the moisture content of the
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hydrolyzed whole grain composition is in the range of 1-50% by weight of the

hydrolyzed whole grain composition, e.g. in the range of 20-40%. Examples of

factors influencing the moisture content may be the amount of the hydrolyzed

whole grain composition and the degree of hydrolysis in this composition. In the
5 present context the phrasing “total solid content” equals 100 minus moisture

content (%) of the composition.

The hydrolyzed whole grain composition according to the invention may be
provided in different forms. Thus, in an embodiment the hydrolyzed whole grain
10 composition is provided in the form of a liquid, a concentrate, a powder, a juice or
a puree. An advantage of having hydrolyzed whole grain composition in different
forms is that when used in a food product dilution may be avoided by using a dry
or semi dry form. Similarly, if a more moisten product is desirable, a hydrolyzed
whole grain composition in a liquid state may be used.
15
Humectants are often added to products which are to be in a dry or semi-dry
state. Thus, in an embodiment the hydrolyzed whole grain composition does not

comprise a humectant.

20 For the aspect of providing the hydrolyzed whole grain composition of the present

invention a process is provided, said process comprising:

a) contacting a whole grain component with an enzyme composition in water,
the enzyme composition comprising at least one alpha-amylase, said
25 enzyme composition showing no hydrolytic activity towards dietary fibers,
b) allowing the enzyme composition to react with the whole grain component,

to provide a whole grain hydrolysate,

¢) providing the hydrolyzed whole grain composition by inactivating said
enzymes when said hydrolysate has reached a viscosity comprised between
30 50 and 5000 mPa.s measured at 65°C.

In an embodiment the enzyme composition further comprises a protease or
fragment thereof, which protease or fragment thereof shows no hydrolytic activity
towards dietary fibers when in the active state. Similar, the enzyme composition
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may comprise an amyloglucosidase and/or and glucose isomerase according to

the present invention.

Several parameters of the process may be controlled to provide the hydrolyzed

5 whole grain composition according to the invention. Thus, in an embodiment step
1b) is performed at 30-100°C, preferably 50 to 85°C such as 30-70°C. In a
further embodiment step 1b) is performed for 1 minute to 24 hours, such as 1
minute to 12 hours, such as 1 minute to 6 hours, such as 5-120 minutes. In yet
an embodiment step 1b) is performed at 30-100°C for 5-120 minutes.

10 In yet a further embodiment step 1¢) is allowed to proceed at 70-150°C for at
least 1 second, such as 1-5 minutes, such as 5-120 minutes, such as 5-60
minutes. In an additional embodiment step 1c¢) is performed by heating to at least
90°C for 5-30 minutes.

15 In yet an embodiment the reaction in step 1¢) is stopped when the hydrolysate
has reached a viscosity comprised between 50 and 4000 mPa.s, such as between
50 and 3000 mPa.s, such as between 50 and 1000 mPa.s, such as between 50
and 500 mPa.s. In an additional embodiment viscosity is measured at TS 50.

In another embodiment the hydrolyzed whole grain composition in step 1) is

20 provided when said hydrolysate has reached a viscosity comprised between 50
and 5000 mPa.s and a total solid content of 25-60%. By controlling viscosity and
solid content the hydrolyzed whole grain may be provided in different forms.

In an additional embodiment the hydrolyzed whole grain composition in step 1¢)
is provided in the form of a liquid, a concentrate, a powder, a juice or a pure. An
25 advantage of being able to provide the hydrolyzed whole grain composition in
different forms is that it is possible to add hydrolyzed whole grain in high
concentrations to a food product without the risk of diluting the product.

The above parameters can be adjusted to regulate the degree of starch
degradation, the sugar profile, the total solid content and to regulate the overall
30 organoleptic parameters of the final product.

To improve the enzymatic processing of the whole grain component it may be
advantageous to process the grains before or after the enzymatic treatment. By
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grounding the grains a larger surface area is made accessible to the enzymes, and
the process may be speeded up. In addition the organoleptic parameters may be
improved by using a smaller particle size of the grains. In an additional
embodiment the whole grains are roasted or toasted before or after enzymatic

5 treatment. Roasting and toasting may improve the taste of the final product.

To prolong the storage time of the product several treatment can be performed.
Thus, in an embodiment the process further comprises at least one of the
following treatments: UHT, pasteurization, thermal treatment, retort and any

10 other thermal or non-thermal treatments, such as pressure treatment. In a
further embodiment the hydrolyzed whole grain composition is applied to an
enclosure under aseptic conditions. In yet an embodiment the hydrolyzed whole
grain composition product is applied to an enclosure under non-aseptic conditions,
such as by retort or hot-for-hold.

15
A further aspect of the invention relates to a food product comprising a
hydrolyzed whole grain composition according to the invention. The hydrolyzed
whole grain composition may be present in such food product at a 1-99% by
weight of the food product, such as 1-60%, such as 1-40% and such as 1-20%.

20 The concentration may depend on the type of food product in which the

composition is used.

It should be noted that embodiments and features described in the context of one
of the aspects or embodiments of the present invention also apply to the other
aspects of the invention.

25
All patent and non-patent references cited in the present application, are hereby
incorporated by reference in their entirety.

The invention will now be described in further details in the following non-limiting
30 examples.
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EXAMPLES

Example 1 - Preparation of a hydrolyzed whole grain composition

Enzyme compositions comprising Validase HT 425L (alpha-amylase) optionally in
combination with Alcalase 2.4 L (protease) were used for the hydrolysis of wheat,

barley and oats.

Mixing may be performed in a double jacket cooker, though other industrial
equipment may be used. A scraping mixer works continuously and scraps the
inner surface of the mixer. It avoids product burning and helps maintaining a
homogeneous temperature. Thus enzyme activity is better controlled. Steam may
be injected in the double jacket to increase temperature while cold water is used

to decrease it.

In an embodiment, the enzyme composition and water are mixed together at
room temperature, between 10 and 25°C. At this low temperature, the enzymes
of the enzyme composition have a very weak activity. The whole grain component
is then added and the ingredients are mixed for a short period of time, usually

less than 20 minutes, until the mixture is homogeneous.

The mixture is heated progressively or by thresholds to activate the enzymes and
hydrolyse the whole grain component.

Hydrolysis results in a reduction of the viscosity of the mixture. When the whole
grain hydrolysate has reached a viscosity comprised between 50 and 5000 mPa.s
measured at 65°C and e.g. a total solid content of 25 to 60% by weight, the
enzymes are inactivated by heating the hydrolysate at a temperature above
100°C, preferably by steam injection at 120°C.

Enzymes are dosed according to the quantity of total whole grain. Quantities of
enzymes are different depending on the type of whole grain component, as
protein rates are different. The ratio water/whole grain component can be adapted
according to required moisture for the final liquid whole grain. Usually, the
water/whole grain component ratio is 60/40. Percents are by weight.
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Hydrolysed whole wheat

Whole wheat flour Substrate
Enzyme amylase 0.10% based on the substrate
Enzyme protease 0.05% based on the substrate

Hydrolysed whole barley

Whole barley flour Substrate
Enzyme amylase 0.10% based on the substrate
Enzyme protease 0.05% based on the substrate

Hydrolysed whole oats

Whole oats flour Substrate
Enzyme amylase 0.10% based on the substrate
Enzyme protease 0.05% based on the substrate

5 Example 2 - Sugar profile of the hydrolyzed whole grain composition

Hydrolyzed whole grain compositions comprising wheat, barley and oat were
prepared according to the method in example 1.

Carbohydrates HPAE:
10 The hydrolyzed whole grain compositions were analysed by HPAE for illustrating
the sugar profile hydrolysed whole grain composition.

Carbohydrates are extracted with water, and separated by ion chromatography on
an anion exchange column. The eluted compounds are detected electrochemically

15 by means of a pulsed amperometric detector and quantified by comparison with
the peak areas of external standards.

Total dietary fibres:

Duplicate samples (defatted if necessary) are digested for 16 hours in a manner
20 that simulates the human digestive system with 3 enzymes (pancreatic alpha-

amylase, protease, and amyloglucosidase) to remove starch and protein. Ethanol

is added to precipitate high molecular weight soluble dietary fibre. The resulting
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mixture is filtered and the residue is dried and weighed. Protein is determined on
the residue of one of the duplicates; ash on the other. The filtrate is captured,
concentrated, and analyzed via HPLC to determine the value of low molecular
weight soluble dietary fibre (LMWSF).

5
Whole wheat:
Wheat Hydrolysed
Wheat Reference Alcalase/Validase

Total sugars (% w/w)) 2.03 24.36
Glucose 0.1 1.43
Fructose 0.1 0.1
Lactose (monohydrate) <0.1 <0.1
Sucrose 0.91 0.69
Maltose (monohydrate) 0.91 22.12
Mannitol <0.02 <0.02
Fucose <0.02 <0.02
Arabinose <0.02 0.02
Galactose <0.02 <0.02
Xylose <0.02 <0.02
Mannose <0.02 <0.02
Ribose <0.02 <0.02
Insoluble and soluble
fibers 12.90 12.94
LMW fibers 2.63 2.96
Total fibers 15.53 15.90

10

15

20
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Whole oats:
Oats Hydrolysed

Oats Reference Alcalase/Validase
Total sugars (% w/w)) 1.40 5.53
Glucose 0.1 0.58
Fructose 0.1 0.1
Lactose (monohydrate) <0.1 <0.1
Sucrose 1.09 1.03
Maltose (monohydrate) 0.11 3.83
Mannitol <0.02 <0.02
Fucose <0.02 <0.02
Arabinose <0.02 <0.02
Galactose <0.02 <0.02
Xylose <0.02 <0.02
Mannose <0.02 <0.02
Ribose <0.02 <0.02
Insoluble and soluble
fibers 9.25 11.28
LMW fibers 0.67 1.21
Total fibers 9.92 12.49
Whole Barley:

Barley Reference Barley Hydrolysed

Alcalase/Validase

Total sugars (% w/w)) 1.21 5.24
Glucose 01 0.61
Fructose 0.1 0.1
Lactose (monohydrate) <0.1 <0.1
Sucrose 0.90 0.88
Maltose (monohydrate) 0.11 3.65
Mannitol <0.02 <0.02
Fucose <0.02 <0.02
Arabinose <0.02 <0.02
Galactose <0.02 <0.02
Xylose <0.02 <0.02
Mannose <0.02 <0.02
Ribose <0.02 <0.02
Glucose 0.1 0.61
Fructose 0.1 0.1
Insoluble and soluble
fibers 9.70 10.44
LMW fibers 2.23 2.63
Total fibers 11.93 13.07

5 The results clearly demonstrate that a significant increase in the glucose content
is provided by the hydrolysis where the glucose content of the hydrolysed barley
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is 0.61% (w/w) on a dry matter basis; the glucose content of the hydrolysed oat
is 0.58% (w/w) on a dry matter basis; and the glucose content of the hydrolysed
wheat is 1.43% (w/w) on a dry matter basis.

5 Furthermore, the results also demonstrates that the maltose:glucose ratio is
ranging from about 15:1 to about 6:1.

Thus, based on these results a new sugar profile is provided having an increased
sweetness compared to the prior art.

10 In conclusion, an increased sweetness may be obtained by using the hydrolyzed
whole grain composition according to the invention and therefore the need for
further sweetening sources may be dispensed or limited.

In addition, the results demonstrate that the dietary fiber content is kept intact
15 and the ratio and amount of soluble and insoluble fibers are substantially the
same in the non-hydrolyzed whole grain and in the hydrolyzed whole grain

composition.

Example 3 - Hydrolytic activity on dietary fibers

20 The enzymes Validase HT 425L (Valley Research), Alcalase 2.4L (Novozymes) and
BAN (Novozymes) were analysed using a thin layer chromatography analysis for
activity towards arabinoxylan and beta-glucan fibre extracts both components of
dietary fibers of whole grain.

25 The results from the thin layer chromatography analysis showed that the amylase
Validase HT and the protease Alcalase showed no hydrolytic activity on either
beta-glucan or arabinoxylan, while the commercial alpha-amylase preparation,
BAN, causes hydrolysis of both the beta-glucan and arabinoxylan, see figure 1.
See also example 4.

30

Example 4 - Oat B-Glucan and Arabinoxylan molecular weight profile

following enzymatic hydrolysis

Hydrolysis:
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15
Molecular weight analysis
Hydrolyzed samples were filtered on a syringe filter (0.22 pm) and 25 pL were
injected on a High Pressure Liquid Chromatography Agilent 1200 series equipped
with 2 TSKgel columns in serie (G3000PWXL 7,8 x 300 mm), (GMPWXL 7,8X 30
20 mm) and with a guard column (PWXL 6 x 44 mm). (Tosoh Bioscence)
Sodium Nitrate 0.1M/ at 0.5ml/min was used as running buffer. Detection was

done by reflective index measurement.

Results

25 On figures 2-4 graphs for both a control (no enzyme) and test with enzymes are
plotted. However, since there are substantially no difference between the graphs
it may be difficult to differentiate both graphs from each other.

Conclusions

30 No shift in oat beta glucan and wheat arabinoxylan fibre molecular weight profile
was determined following hydrolysis with the Alcalase 2.4 L (figure 2), Validase
HT 425 L (figure 3) or MATS L (figure 4).
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Val i dase HT 425 L (figure 3) or MATS L (fiqgure

4 WO
2011/ 070085PCT/ & P@y&@@gﬂ@se#ructose ratio below 1421 1 by weight in the
composition.

2. The hydrolyzed whole grain composition according to claim 1, further

15 comprising a protease or fragment thereof, at a concentration of 0.001-5% by
weight of the total whole grain content, which protease or fragment thereof shows
no hydrolytic activity towards dietary fibers when in the active state.

3. The hydrolyzed whole grain composition according to claim 2, wherein

20 1-10% of the proteins from the whole grain composition is hydrolyzed, such as 2-
8%, e.g. 3-6%, 10-99%, such as 30-99%, such as 40-99%, such as 50-99%,
such as 60-99%, such as 70-99%, such as 80-99%, such as 90-99%, or such as
10-40%, 40-70%, and 60-99%.

25 4. The hydrolyzed whole grain composition according to any of the preceding
claims, with the proviso that it does not comprise a beta-amylase.

5. The hydrolyzed whole grain composition according to any of claims 1 and 4,
with the proviso that it does not comprise the protease.

30
6. The hydrolyzed whole grain composition according to any one of the preceding
claims, wherein the composition further comprises an amyloglucosidase or
fragments thereof, which amyloglucosidase or fragments thereof show no
hydrolytic activity towards dietary fibers when in the active state.



28 Clains 1. A hydrolyzed whol e grain conposition conprising an

al pha-anyl ase or fragnents thereof, which al pha-anyl ase or fragnents

t her eof sWowonien7bgsdrol ytic activity towards dietary fi beCcs/Erp@n/059203 he
active state, and wherein the 5 hydrol yégd whol e grain conposition has: a
content of glucose of at |east 0.25% by Wwei ght of the hydrol ysed whol e
grain conposition on a dry matter basis, and/or a maltose to glucose ratio
bel ow 144:1 by weight in the corrposition or 10a nmaltose to fructose ratio
bel ow 230:%, e M@r@tvtzeu mvﬁdn@gea)m@mpidsmn &cordingltd @pg dne @ltHe psecddinigt ose

rati o bel ow 144: in the conposition. 2. The hydrol yzed whol e
grain con‘pﬁﬁ%‘f‘ﬁ'dweéé'é‘\gﬁﬁquﬁm%'t@nafuﬁhfr PORIsEs al@“%%??d??%‘ﬁl:@geao r ot ease or

fragment trggmehts tﬁbr@fcwnrcﬁrglu@dgeqaomter&ewlfré&méutsvmegéuf sﬁbwtﬂfte tot al
whol e grai n content Ipr of ease_or fragnmsnt t hereof shows no hydrol ytic

activity %PH%‘CQCEY';SY&OW? SErdeFRe ADERS Whe ibthaectveattate: 3. The
hydr ol yzed whol e grain conposition according to claim2, wherein 20 1-10%
of the protel ns fromthe whole grain conposition is hy dr ol yzed, such as 2-

8% e.g. X-6U4e Nuirgbeed shae Q@'BGQW"‘WC@FCQEC“%"@§W °§t§%p5%ce§6‘999% such

as 60- 99%c|§.Hc§1 vireréd- tﬂ%%yﬁélgf‘ecﬁﬁlh%%%% céM%Bs@én%s%g%bs@ént%F%taé‘@
10- 40% 40-70% and 60- 99% d whol e grain conposition

accor di ng REBAEHYCBY STHE U ERI@UN P Ff]ea$tﬁ§t'”9/ma1’ierf'¢ie proviso that it does not
conpri sga beta-anylase. 5. The hydrol yzed whol e grain conposition
according to an% of claims 1 and 4, with the proviso that it does not

X

conpri se thel s bydraaed wol%grarnéommasmoyzmoma €0 @P¥ioh tee RRREEIN%Don

accordi ng él&n%nwvr%rﬂélanhetﬂl%r&‘;/?@@q}hﬁga o %mp%%bﬁ'%sté‘&tfs@éﬂ%%?'lﬁt‘aeﬂ“
further conpri ses@gnﬂtﬁ% ogl ucosi dase or fragnents thereof, which

any| ogl uc APEROKY WENTERtveiodae SABININBaEI Ml ol ytic activity towards
dietary fibers when in the active state. WO 2011/ 070085PCT/ EP2010/ 069205
29 7. The hydrolyzed whol e grain conposition according to any one of the

precedi 1y 10-aiheshydrmbzed whahe 9EisesIRoRGieNfarcoFding EoApY iof ke aregedigse
i sonerase Qfinfd "h%(}%té cf)rl?t%ﬁ?ef diethth CAb L Ue BSE rd RRBA ?(?/ooéy %%ﬁ%’ﬁttﬁe

t her eof show nd 5 tic activity towards dietary bers en in the
acti ve st dtysrolyzed whole graln composition.

11. The hydrolyzed whole grain composition according to any one of the preceding
20 claims, wherein the hydrolyzed whole grain composition is provided in the form of
a liquid, a concentrate, a powder, a juice or a puree.

12. A process for preparing a hydrolyzed whole grain composition according to
any of claims 1-11, said process comprising:

25 a) contacting a whole grain component with an enzyme composition in water,
the enzyme composition comprising at least one alpha-amylase, said
enzyme composition showing no hydrolytic activity towards dietary fibers,

b) allowing the enzyme composition to react with the whole grain component,
to provide a whole grain hydrolysate,

30 ¢) providing the hydrolyzed whole grain composition by inactivating said
enzymes when said hydrolysate has reached a viscosity comprised between
50 and 5000 mPa.s measured at 65°C.



8. The hydrol yzed whol e grain conposition according to any of the preceding
clains, wherein the hydrol yzed whol e grain conposition has a substanti al

i ntact bewe-2glwerssstructure relative to the starting meCempPad10/0da2059. The
hydr ol yzed whol e grain conposition accorging to any of the preceding

cl aims, wherein the hydrolyzed whol e grain conposition has a substantial

intact arapj ngxylan structure re atlv to the starting nater,j.al

ol yeed P RRess PORIBE b AL ot Sl U Sy " o Reoah Suthg

cl ai ms, hasonigrisesGPptRedsc0br Btaginants fhieb&ifs wihich ﬂi&%téa’r’é@g@ fPadmeRs thyrawsi ght
of the hydrokgzedhmhole grain co rolgzed whol e

0 The hgd
grain conpo¥i KOO Y ta% ‘isn‘é'eEﬁryth@r%?"’é‘@Qd NAQE J6UK 85, wherein
t he hydrol yzed mhole graln conposition is prOV|ded inthe formof a |iquid,
a concentrate P juice or 2$§ure g$ocess for preparlng a
hydr ol yz%dl‘bméleep QF%%WF&H‘BBEFP@@M of B Ok 63aW9e N Eheftep 4919, said
process COofEHdriididby Reating enbemakNgoeC Wos-8odhauteg.onponent with an enzyne
conposition in water, the enzyme conposition conprising at |east one
al pha-anyl ase, said enzyne conposition show ng no hydrolytic activity
towards di g8 Yodd peidsict Eﬁméhbﬂlﬁ]\ﬂanlﬁlydrbf%/z@@w{me §RATR @8 hipolRiohadcBAfihig Wb t h
the whole grain conponent, to provide a whole grain hydrolysate, 30c)
provi di ng 3Neh§}@s y7dd whol e grain conposition by inactivating said
enzynmesyywhen said hydrol ysate has reached a viscosity conprised between 50
and 5000 nmPa.s neasured at 65C. 30 13. The process according to claim12,
wherein the enzynme conposition further conprises a protease or fragnents
t hereof, which protease or fragnments thereof shows no hydrolytic activity
towards dietary fibers when in the active state; 5 14. The process
according to any of clains 12 or 13, wherein the step 1c) is perforned by
heating to at least 90C for 5-30 mnutes. 15. A food product conprising a
hydr ol yzed whol e grain conposition according to any of clainms 1-11. 10



