WO 2011/ 070057PCT/ EP2010/ 069147 1 Nutritional products conprising
hydr ol yzed whol e grain Technical field of the invention The present

i nvent i orwoebntmEsosto nutritional products bei ng suppl emeorag22ewiobo157 whol e
grain. In particular the present invggtion relates to nutritional products
whi ch are suppl enented with hydrolys whol e grain, where neither taste or
viscosity nor organoleptic properties of the nutritional product have been

conprom sed. Background of the |nve b{on There i s pow extensive evidence
ener gi ng '?‘rHFrrﬁ'Q“P B %BF%?R'BPG@"&%I yarg €9'ad Iy intake of three
servings of whole grain products, i.e. 48 g of whole grain, is positively

associ ated with decreased risk of cardi ovascul ar di seases, increased
insulin s Vi, n ecreased risk of type 2 diabetes onset, obesity 15
(mainly Jﬁ?ﬁﬂ”&?lhé5€9?§geéﬂﬁeﬂ¥gﬁstlve systenlcancers These heal th
benefits ﬁH t he whol e ra| s ar e reBorted t due to the s ner&bstic role

of the di %PEFSFPB@P@” Ay ?F‘F‘érto BHBﬁ't%ro EtétPe-é&g VYRRIGNSEted B al s and
bi oact i 7 ewpbigtgraine mh cpaktsculéFMermgyér&tuawntmﬁ F@éﬂe&ltéﬁmﬂtl(ﬁvwdﬁﬁdudtbe US and

the WK have | r ead oV ecific heart health clains based on the
vai I abl SVGIEh i or bR ST Ao DR S SR BRIt SMEdor s 1G5 G ary
fibers ar@s@sag rdr@ryableptiP@pripedtied ¥f tel AUtEIBDAINBOEuct IRV bisdn because
whol e grain consunption is now included in sonme national dietary
recomendTRIRENBEA- al so because whol e grain products are consi dered

whol esone and natural. Recommendations for whole grain 25 consunption have
been set up by governnent authorities and expert groups to encourage

consunyy SBaék@dundof ehglimvéstiohor instance, in the U S. A reconmendations
are to consune 45-80 g of whole grain per day. However, data provided by

national THertas Vowlixteysivé Bvideacdamieeginy rﬁgudmrotrh@puwe@m%g|aa|0btah|ie§a show
t hat whol e ?ral n cons%tl on varj esd‘get ween O and g whol e ains per 30
day. WO BOE 2 A OBRRET EPRPIT 08 £F TS BralR T S TF O a SN and

restrict % fh,asrpusitively J3etigtedr Rith d"e@réé%e@@%ﬂd)ftc@rcﬁo%sc@la"rﬂthidatsbﬁna'
product, because, when increased amounts of whole grain are added t he

physi cal 'AR®SPHHRVIIBSENRILNILY 38F 1 JecEeased TRk Gfuy P?tzl HARPLeS BEELODEAkNges

dr arratwaq] AinlydviYbEo EH sy N SinddBgddtive s@«sfe@\@@gmea@dm@érm%w]f béH kA bY
fibers ytonutrients, antioxidants, vitamns and mnerals. According

the defi rﬁhﬁ‘%fﬁp'ﬁung%'ﬁs@ye TEROTEGAEQ PaJUBLQSRE SYNEMISC ol e%ﬁheCﬁ‘iéFﬁr%tf@e(%AACC)
whol e gr adfbetheRdohPRAcABIBUEN IV iIfs, ThRleRSis amansibsdivelpHyectRinticale, grain
seed. The entire grain seed 10 conpri ses the germ the endosperm and the
bran. It is usually referred to as the kernel. Mreover, in recent years,

consuner S‘I'H@Ne%u'lé'@ﬁﬁ%%nﬁb& EWRReh OtHES laaB&he UK F\Q@éjaﬁé%%ﬂgbﬁr’ovéd g.

nutritional products, an ect manufactured food cts 15 to be

as nat4f af’fpe&ﬁkﬁi heaat Fﬁ@/‘tl'hgs'atm%g’?ﬁ onthe pupibtie seigntilic ékét%ﬁtﬁ'a%@t@rt o devel op
food and ﬂfdd”ﬂﬁ*o@h@&%&@suﬁf@f&@&lf%e% 2P0 dishapdwirnslindplfaftyadist s t hat
limt the use of non-natur foo dditives, ‘even when such 'non- nat ur al

f ood addi $ONvEBShE\ROtHEENDEGAUSG Wk BERIN l§9nﬁé”api'ﬁn & n‘P‘Gd@F'%ﬁ%trysome

aut hori t I@a%on%@d@tymewﬁn#@ﬁia&.ang%@%%nsbsb&faug@wh%le%ﬁa.ﬁl pfs@dlﬁ@é ard t 15
desirable to provid grain ingredient having as nuch intact dietary
fibers ascopeEsired é’hompmq @%aﬁt%ab(ﬂ’@é@@f‘%@@aélogéé@ venliecarairf or del i vering
whol e g1 alghsARfbtion Havér@e%%esettn@ 0gbGerdiit LRAYATS Ald BxPirednGindl 2
serving, it Is of course possi 0 increase the serV|n S|ze But this is
not desi relslogrags ¢Qnsﬂé”sﬁjrﬁtt@ eph WholT erains. Foslitstarcy, i s V. %6\, Anot her

di fficul tﬁécbr‘?\rﬂmé’rﬁfat*oﬂg 2P8%5 8 néJ}ﬁe%%@gg{fﬂﬁblég ifiHer 0y ! ABvRUEdGha | S

that it usual I mpacts on physical pro e taste, texture
and the oﬁ?/f@r/tﬂleld yppetionehdictaty surevitny the Ynited Kingdaot, therharolanst Claina
par anet ergly, fhcWildie %?auhtc% mggaﬁ%hleg tb%tw%& EF%%d%‘U“gH'NrFR{le 'g?auﬂ?bew I1ing
to conprom se on nutTitT onal products organoleptic properties, 1n order to
i ncreask ddys daily whole grain intake. Taste, texture and overal l
appear ance are such organoleptic properties. Coviously, industrial |ine
efficiency is a mandatory requirenent in the food

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



35 industry. This includes handling and processing of raw materials,
formng of the WD 2011/070057PCT/ EP2010/ 069147 3 nutritional products,
packagi ngveardiEbesr storing, in warehouses, on the shel PCorEPad10l069R7 US
4,282,319 relates to a process for t preparation of hydrol yzed products
from5 whol e grain, and such derived ‘products. The process includes an
enzymatic treatnent in an agqueous nediumw th a protease and an anyl ase.

The’ obt ai fREG'NOIHAIRIR CRRSHBRUGHARY rEerigh Fef@RNt Yhwsols ITaibHuEBE §9d

4,282, 319;0@@95%@@0:%)?%@&&, gegHiadahen ifdrebb&@l BRRLALSF Rh&REhIN &ret he
whol e grain. 10 US 5,686, 123 di scl oses a cereal suspension generated by

t r eat nent2qdedHNEANYSKR! arpREGANERICP rRREtESHRItthe AfTiERR | P AU sdengetal | y
gener ati ngapRdticagg units and have no glucanase effect. Thus, it is an

obj ect of the present invention to provide nutritional products that 15 are
rich i whole grains and in dietary fibers, while maintaining a low calorie

i ntake, t{§abldgRHs0fetls @Y GE fHIde CENREEBE HiRita§X MRS EPRRohBtridhgs consuner,
and that may be easily industrialised at a reasonable cost w thout

conpr o SITHPXdRtSr \jERBINE Ndcmper alfefecosdinggoghmaeiipition giMen byiBAt i on

Accor di ngAyeritdh BséddistiorfSPESeal BRemYETAACH),VRhAE @Faih, Andidd MiagBal
product conprising a hydrolyzed whole grain conposition; and an

al pha- am/reSeverlefaraigferenasialdbe eniife orpiaIspAd- HiyFade gRiT segshent
25t her g9 cphoMsBe RO kME ehdasddnt bi¥a tovBFhS 1eisSiiiaty frbRBF g the

active state; wherein said nutritional product is fortified wth at |east 2
essenti alkginfleral s and at |east 4 essential vitam ns. 30 Another aspect of
the present invention relates to a process for preparing a nutritional
product, said process conprising: 1) ﬁrepari ng a hydrol yzed whol e grain
conposi t i MAreoy8Rpniresey HeREs, sI08peMers haveinzpdased st pCTorbPeday @édaad 4 a)
cont act i ngoAuHaokS HidtifloFATBEBEAS, Hhd thdlfle ey FRariPARARId (38 drBaugser . the
enzyme conposition conprising at l'east one pha-anyl ase, sai enﬁyne
conposli i orPs avnpahanhhealbhy as eossiblev Thgreforaitds dgsisakieiofdeyglop, fosgd)

al | owi ng L : 1 ] i 0. ent, to
provi de aérﬂﬁ%ﬁ@%é@e%&ﬁgg%ﬁ@og’gq%?a@?@gédo%&d!&ﬁléﬂt r}g@%/tgrtg%@“z@gq\ﬂﬁgﬁ g grain
conposi t i @mdsy natuish oedtaddijivesi evemmrresuahaenskatdralyded Bgdisives hase r eached
a viscosi C r t s nmeasured at 65C, 102)

provi di ngﬁ%’%‘eﬂﬂgtciﬁ%??%?glﬁ%ﬁg u396§§a%Q2%H5W‘?ﬁ§eshydr ol yzed whol e grain
conposition with at least 2 essential mnerals and at | east 4 essenti al

vitam 35 Given the health benefits of whole grain cereal, it is desirable to provide a whole
grain ingredient having as much intact dietary fibers as possible. Nutritional
products are a good vehicle for delivering whole grain and to increase the whole
grain content of a product or a serving, it is of course possible to increase the
serving size. But this is not desirable as it results in a greater calorie intake.

25 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 nutritional product (organoleptic parameters), as well as its

processability.

30 The consumer is not willing to compromise on nutritional products organoleptic
properties, in order to increase his daily whole grain intake. Taste, texture and

overall appearance are such organoleptic properties.

Obviously, industrial line efficiency is a mandatory requirement in the food
35 industry. This includes handling and processing of raw materials, forming of the



Brief description of the draw ngs Figure 1 shows a thin |ayer

chromat ography anal ysis of various enzynes put in 15 contact with dietary
fibres. TWeo 20ageob7f or the different tracks is the foll @armeE2010@Q4T €

ar abi noxyl an spot (bl ank) 130: pure beja-glucan spot (blank) A:arabi noxyl an
spot after incubation with the enzy noted bel ow the track (BAN, Vali dase
HT 425L and Al cal ase AF 2.4L) 20 13: beta-glucan spot after |ncubat| on with
the enzyntHEPRA HOAYGS: RRCHAIMR%K AP BANE HhN1rga e WRATENRISES o7 the ShfIhekatar
2.4L) EOgrgge spot (bl ank) Figure 2 shows size exclusion chromatography
(SEC) of 13-d ucan and 25 arabi noxyl an nol ecul ar wei ght profile w thout
enzyne addition (plain line) and after incubation with Al cal ase 2. 4L

(dotted li9ea)28AB16%blalds & yg%besﬁ)fo rePBARIABHN VIR lyFEABFSILBtSHeWs Si ze

excl usi on chr omat ogr aphy of 13-d.ucan and 30 ar abi noxyl an nol ecul ar
wei ght rReEaraing ﬁBEItSUéhfl)‘?ﬁ'ﬁe@cﬂ’d‘i’q“i'céﬁ 15 Bagess Meludgadnagn@imatifccubat i on

wi th Val igasendmt id2pladdebs esedibRekith A p @éas@ar&i Méﬁwyl@e “M@"ﬁbtalned
ar abi noxyl an. W02011/ 070057PCT/ EP2010/ 069147 Fi gure hows si ze

excl usi orPreRHenmeY freadstiled tortiffesmt £ 3pey gfc@r@daﬁw ét’lsa‘b|2§8x3yll9a¢\eﬁ¢ﬂpé®l ar

wei ght prefribiege M‘édr’%@é‘&o@@?%@apﬁﬂgﬂng'd?@sérﬁllﬁ‘tlﬁ‘e Wh’&?e)?r?’d‘ﬂ after incubation
with MATS L (dotted line). A) [ 3-gl ucan; ar abi noxylan. 5

Det ai | ed description of the i nventl on The i nventors of the present

' nventi@%@@@sémrd@ld&bé éé?Hé‘ldstBéﬁsuéb( gbh@?étécﬁ‘%yttpé‘atmlt%wﬁ{ Both an
conponent wi th an al pha-anyl ase and I ona prot ease the whol e

grain wi I@'P'b@'@mﬁéaffela@'@d aibetewsnyinge DW@ i’rRﬂCIf@ﬁ}/Y]Qeﬁﬁﬁa’flﬁg MAaltese waits and
nutriti Oﬂ?%]ve%cﬁgw%né%ye#@c teasier. This results in the possibility to

i ncrease unt of 10 whole grains in the product. Furthernore, the
al pha-anyl ase treatnment also results in a reduced need for addi ng sweetener

such as_SHAEOSGs'Hh St ikidranale RISIEL & proviad RliSiBal cdlets @apect the

invention refates to"a nutritiona uct conpr|3|ng hydrol yzed
whol e Ifr are richninohele @naing mend- In@het@npﬁaerénwrdge'n@nntam@g@mw cdlerieof , which

al pha- anyj, s é?%t‘;é]r%gn ”eL n bR&JIeAt c&#&‘f‘ﬁpt’@oé‘%\lﬁé’r@n\éé'tS tAE LN e f, Qr ds

dietary fi e active stat erein said nutriti‘onal
product ithat orav p¢ easi indusirialisetsat 2 regsamabicatostivithoalt sopmpomisingdhke 4

essenti al advant ages of having a nutritional product
conpri si ng\ﬁghﬁi%ggﬂgyz%ﬁg{\ﬁh@%ﬂ e grain conposition according to the invention

may exist: 25 1. An increase in whole grain and fiber content may be
provided in the final product, while the organol eptic paraneters of the
pr oducZ0 sSemandey efithalihnyentionaffected; I11. Dietary fibers fromthe whol e
grain may be preserved; 30 Ill.Geater sense of satiety substantially

wi t hout aAdcecdinaly, irhe fiostgramsicephd mvention relates to a nutritional product

comprising
- a hydrolyzed whole grain composition; and
- an alpha-amylase or fragment thereof, which alpha-amylase or fragment
25 thereof shows no hydrolytic activity towards dietary fibers when in the
active state;

wherein said nutritional product is fortified with at least 2 essential minerals and
at least 4 essential vitamins.

30
Another aspect of the present invention relates to a process for preparing a
nutritional product, said process comprising:

1) preparing a hydrolyzed whole grain composition, comprising the steps of:



paranmeters of the product and slower digestion. Currently, there are
limtations for enriching nutritional products wth whole grain due to

nonf | owalbWwe 20i1goessi7t y, grainy texture, and taste issuesPCHBRRMOOGIIINE use
of hydrol yzed whol e grain according t4o the present invention in nutritional
WO 2011/ 070057PCT/ EP2010/ 069147 6 products allow for providing the desired

viscosity, a snooth texture, mniml flavour |inpact, and added nutritional
heal th and wel3)n&3Rta¢HNYEWNPIG FARINLAMRIENAIWVIHHIR SNAYBERYNRREIHD iMnpr ove

the carbohydr at e wpi&f ithe efk ﬁﬁ@%oﬁ#ﬁdsittdnoétﬁhpmmﬁlé@‘led@i@ﬁé%\ﬂ@ﬂéﬁl}zin'fyﬁﬂe?(?i ng
traditional externally supplied 5sweeteners such as gl ucose syrup, high

fructose corn syPfaid, N2y €0rapeiBon sEPYV YRR PYHe VG RGtyly, topvphds dietary
concentrate, inukipgrs,etc. with a nore whol esone sweetener source. In the
present context the term"nutritional product” relates to a packaged 10
products in a prepared faor such as a.liquid or pudding that. are ready for
Consumiti on orPheTanFeasa i iretieh fb Had il i Plasen T oua

bef ore consunpti eaompoobnialo arpvidder whdy drbie hyetrolysaady for consunption” is
meant that the product is ready and suitable to be consuned directly from
t he package w tyh e ! ; i I . The
term"ready foég %EB Vcl%lﬂgl}ﬂg?ﬁlghﬁ%%g?hﬁ%?d Hg;@%@éo{;gg@ {Bgdn%ﬁgfag@g uE:O"tS or
part of the prodgdeymas ohengaisbydilysate aps oeaahied d vigeosithagmprigedan

enbodi nent the n Ik L. ~Ar Cl. pl r ogem -solid product such
as a puddi ng or g&f%éurfg&apﬁ Sgﬁ)léa dp%a'tssi @ﬁgﬁy%ﬁbag |rr§ht the nutritional
product is to be recopnstituted in a |liquid _conﬁ)onent before consunption. 20
As mentd oned) BB HEE SUELEoRalipodY BYnMEdh te 8¥draly2ed¢hols giaifient i al
mnerals and @bmpeagibndviesseiaksab eské@ibl MaineMIvanalat |edst Aedseangnt s of
foods that are_involved in many body functions. For exanple, calcium and
magnesi um arevltﬁﬁmst-ant for bone structure, and iron is needed for our red
bl ood cells to transport oxygen. Like vitam ns, minerals are not a source
of ener gyBeiefldaeseription @btlebtlaawdnigs hr ough a varied diet rather than

suppl ements. The nutritional product according to the invention may be
fortifi edFigutenl shows al thiralagev chromategrdphyaamatydio df nandud érezymes pati ional

et Toceled RnBlase el PrERRERY Lol BFER Ay okl Be RhphfRg, el

enbodi mrem0t hepweeseabinakylanrspoallsaake sel ected from 30 the group consi sting

of cal ci . copper,._.lodine,_ iron, gnesi um nmanganese, phosphorus, boron,
chrom um I y@%&rﬂ?ﬁ? gﬂgcgﬁleﬁgotgﬁkagggi um selenium silicon, tin, and
vanadi umApr ef@ababloyylani 9pot aftel tiauvationgvigs thene@aythangtetiondowathe arackher eof .

WO 2011/ 070057 010/ 069147 7 Vitamn onpounds that help to

regul ate chem @gw’rﬁéi@?f‘%%g %Ltz?ﬂad %%8 .Se%i#'g'l‘gre 13 vitamns, including
vitam It @, B maepilecan shotlftdr,inanhtién vdele ahs enmpaé notddabelos tharthadk be nade
in the body, abt aj m t ugh t iet. Many peopl e say that
they feel mr\é@@%ﬁ}ﬁﬁﬁﬁe bfqtgﬁcﬂ?f%ﬁ?% e\ﬂr}te%rg‘f‘gs, but vitamins are not a
sour ce ofE@®nergnryteabmoti (@nk)Vi tam ns are best consuned through a varied
diet rather than as a suppl enment because there is little chance of taking

too high a dose. In a further enbodi ment the nutritional product may
f:orrpri sesFiglird 28Rd w4 sike B@R/MIN giromatta@ﬂ:arrofy (_Sﬂcm_oas—callbciareaatl 6],c such as at
east and such as at ] east essentjal vitamns. In yet urt her
ebotht S BRLOR o euer eI E s S PRI ARaHan DB Rttt ng of
bi otin, fartércnaghationnvikiAlcalfan? al habttedaidkedl, Ay Obopiqvdan; B)wasan, vitam n
A, vitamn 5_12, vitamn B6, vitamin C, vitamn D, vitamin E and vitanm n K,
in parti cAIPANY3e acid, riboflavin, thianin, vitamin A vitamn B12, 15
vitamn B6, vitamn C, vitamin D, vitamin E and any conbi nation thereof. In
a preferred enbodi nent the vitam ns are sel ect fromthe group consistin
I S e s e
Vi t am 30 GraWinox{iah Mole¥llaaMdight prafié @itho GosYyRad haditibRgpRM lin@Cak ovi di ng
anmount s maé be arbitrar are_genera eferred y serving because,

i and 1y ref to b
many pr odRIE& SRR ‘%éivg"ﬁ%sq B ol dRtiedilineanfaRat Gt e or Whefle have
an anountaaBaloxyRwl d be dangerous if not life threatening if put into a
product which is not intended as a sole source of nutrition or useless in
the reverse. The ranges provided in the table bel ow covers the interval
Lower 25 Reference Nutrient Intake (LRNI)", preferably neant to include the
| ower end of physiol ogi cal needs, or defined as the average m nus 2
standard deviation, and up to the Tol erable Upper Limt (nmaxi mnum nutrient
| evel that will likely pose no risk of adverse events) both of which are
known to a person of ordinary skill in the art). Serving size vary as well
fromelderly product designed to provide substantial 30 nutrition during

o » . N AN AN\ v o o NN oA



WD 2011/ 070057PCT/ EP2010/ 069147 8 Anpunt of vitamn and mneral in a
product per serving: Representative Vitam ns/Mnerals In Some Enbodi nents
Ranges PewOSermi7og7Ranges Per Serving Biotin 75 - 100 mpgTA®201086404TTQg

Cal cium 167 - 500 ng 167 - 3000 ngy Oqaoper .24 - 0.5 ng 0.24 - 8.0 ng Folic
Acid 100 - 140 nctg 100 - 800 ntg lodine 25 - 45 ntg 25 - 900 ntg Iron 3-5

3 - 45 Magnesi um 47 - 100 47 - 600
o Figgre 4 shows size exclusion chnr%matography (gEC) of B-Glucan and

arabinoxylan molecular weight profiles without enzyme addition (plain line) and
after incubation with MATS L (dotted line). A) Oat B-glucan; B) Wheat

arabinoxylan.
5 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
whole grain will become less viscous and the following mixing into the nutritional
product may be easier. This results in the possibility to increase the amount of

10 whole grains in the product. Furthermore, the alpha-amylase treatment also
results in a reduced need for adding sweetener such as sucrose to the nutritional
products.

Thus in a first aspect the invention relates to a nutritional product comprising
15 - a hydrolyzed whole grain composition; and
- an alpha-amylase or fragment thereof, which alpha-amylase or fragment
thereof shows no hydrolytic activity towards dietary fibers when in the
active state;

20 wherein said nutritional product is fortified with at least 2 essential minerals and

at least 4 essential vitamins.

Several advantages of having a nutritional product comprising a hydrolyzed whole
grain composition according to the invention may exist:

25

I.  Anincrease in whole grain and fiber content may be provided in the final
product, while the organoleptic parameters of the product are substantially
not affected;

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

30 III. Greater sense of satiety substantially without affecting the organoleptic
parameters of the product and slower digestion. Currently, there are
limitations for enriching nutritional 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 nutritional



Manganese 0.47 - 0.7 ng 0.47 - 9 ng Niacin 4 - 7 ng 4 - 30 ng Pantothenic
Acid 2.4 - 3.5 ng 2.4 - 13 ng Phosphorus 167 - 500 ng 167 - 3000 ny

Ri bof | aviwoQ0ti®76050. 6 ng 0.42 - 40 ng Thiam n 0.38 - . 62CEEP018/H6914200 ny
Vitamn A 650 - 2250 U 650 - 9000 IU Vitamn 612 1.4- 2.1 ntg 1.4- 7.6 ntg
Vitamn 66 0.5 - 1.0 ng 0.5 - 80 ng itamn C

products allow for 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
nutritional product products by replacing traditional externally supplied
5 sweeteners such as glucose syrup, high fructose corn syrup, invert syrup,
maltodextrine, sucrose, fiber concentrate, inulin, etc. with a more

wholesome sweetener source.

In the present context the term “nutritional product” relates to a packaged

10 products in a prepared form, such as a liquid or pudding that are ready for
consumption or as a product which are to be reconstituted in a liquid before
consumption such as a powder. By the term “ready for consumption” is meant
that the product is ready and suitable to be consumed directly from the package
without the need for the addition of further ingredients. The term “ready for

15 consumption” does not exclude pouring the product or part of the product into a
glass, cup, jar or the like. Thus, in an embodiment the nutritional product is a
powder, a semi-solid product such as a pudding or a liquid. In an additional
embodiment the nutritional product is to be reconstituted in a liquid component
before consumption.

20 As mentioned above the present invention comprises at least 2 essential minerals
and at least 4 essential vitamins. Minerals are components of foods that are
involved in many body functions. For example, calcium and magnesium are
important for bone structure, and iron is needed for our red blood cells to
transport oxygen. Like vitamins, minerals are not a source of energy and are best

25 obtained through a varied diet rather than supplements.

The nutritional product according to the invention may be fortified with minerals
and vitamins. In an embodiment the nutritional product comprises at least two
essential minerals, such as at least 4, such as at least 6, and such as at least 8
essential minerals. In yet an embodiment the essential minerals are selected from
30 the group consisting of calcium, copper, iodine, iron, magnesium, manganese,
phosphorus, boron, chromium, molybdenum, nickel, potassium, selenium, silicon,
tin, and vanadium, preferably, zinc, calcium, magnesium and any combination

thereof.



30 - 60 ng 30 - 1800 ng Vitamn D 60 - 100 IU 60 - 4000 IU Vitamn E 7 - 30
U7 - 1760 IU Vitamn K 9.5 -32 ntg 9.5 -1000 ntg Zinc 2.8 - 4.5 ng 2.8 -
34 ng Theoaboweodsabl e i ndi cates specific concentrati on®CoOEPZIDANIIAT and

m neral s according to the present in\eenti on. 5 A quality paraneter of the
nutritional product and an inportant ‘paranmeter in respect of the product
processability is the viscosity of the hydrol ysed whole grain conposition.
In the present context the term"viscosity" is a nmeasurenent of "thickness"

or flui daptdrhing #t Bnidddinds tAAUSelIp \tb 7688l chdmraNBRTHH s Af tHeSodyesi st ance
of a fluid which is being deformed by either shear stress or tensile

stress. |fN&gi8@ared 3 HERCAP MBI WitABING AcBsPIPIPs Gilkidn A Pae@use

Vi scosi t ymBBYviesmMBaswhet b shatk & TR HyVIWRCH ubh 8bdseHe Ehdrh QRFNRINPBEL
Scientific. The Rapid Visco Anal yser neasures the resistance of the product

to the 3tdiekiNgMaeeqRI® sy thatihgyifee! MAES GNYESEF Aiter soRuHBINgedtaaringr byl

m nut es  SjitdnhindGre dot 82ute 8NEhaly [(BAbridSE WiahGAS bk beét ddMaumedr i ti onal
product according to the invention nmay vary dggendl ngt on the specific

pr oduct s. threngiha ¢Rpigdidieinethsr thRe JsresemieingUBREFBIFE theys is little chance of
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vitamin K, in particular folic acid, riboflavin, thiamin, vitamin A, vitamin B12,

15 vitamin B6, vitamin C, vitamin D, vitamin E and any combination thereof. In a
preferred embodiment the vitamins are selected from the group consisting of Folic
Acid, Riboflavin, Thiamin, Vitamin A, Vitamin B6, Vitamin B12, Vitamin C, Vitamin

D, Vitamin E, and any combination thereof.

20 Providing amounts may be arbitrary and are generally referred to by serving
because, many products may be designed for sole nutrition and would therefore
have an amount that would be dangerous if not life threatening if put into a
product which is not intended as a sole source of nutrition or useless in the
reverse. The ranges provided in the table below covers the interval Lower

25 Reference Nutrient Intake (LRNI)”, preferably meant to include the lower end of
physiological needs, or defined as the average minus 2 standard deviation, and up
to the Tolerable Upper Limit (maximum nutrient level that will likely pose no risk
of adverse events) both of which are known to a person of ordinary skill in the
art). Serving size vary as well from elderly product designed to provide substantial

30 nutrition during med pass (when they take their meds) (typically 60-125ml) to
about 237ml for a typical Boost product to 1.5L for tube feeding.
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10 be unavoidable if high concentrations or extensive incubation tinmes are
used. The term"In the active state" refers to the capability of the enzyne
or enzynmew@iatun7eosvo perform hydrolytic activity, and i eCrhP2eawace4of the

enzynme before it is inactivated. Inagtivation may occur both by degradation

and denaturation. 15 In general the ight per cent ages t hroughout the
appllcatlon are glven as percenta ht on a dry natter basis unless
ot her wi setN&tHtEHONGHRIOAUEL S & '!?rPéq' BY'('S‘SL?I:Y'S Ry igiimgne @Q%hWeWPP&m may

conpri se qucArtinane rehgeno2oe Pass, tach ki kié lr@ng@iwstoymbe\@arsd@h dietary
fibers when in the active state. The advantage of addi pr ot ease

accor di ngth€dapae 1o0niRhMFens/i ichRstinthe rongs 48134 mbe- Strﬁe'ch)?dr%ltﬁ}%é%ﬁ%ol e
grain may>lsg pstsher shenes afiheigle 7@y mbs@. result in a decrease in the
viscosity of the final product. Thus, in an enbodi ment according to the

i nventidn the nutritional product conprises said protease or fragnent 25
thereof afhawheRCHRI é’érhﬁ@néﬁt rﬂa%@%t&emé%ror(d%\er)ffénén%blg*&tes OfxdrhSieh %ral
whol e grain content, suc ) % such as 0.01-1% such as 0. 05-

such as 0N|10|eﬂﬁé'nsi%ﬁc%§saf@ W'Wb C@F‘e%tﬂfl’fsa@o@ qucb”?‘a@}’@nﬂ!ﬁ@ %P mal
concent r airheforitfePaslay. m@m@&eéra%o%%eoarowea abrek@GhbRY By dr\,snr.m.naas been
found tha the additi on of protease urln? producti on of the hydrol yzed
whol e gré%%@uf‘églgl may fake place befaeg araf QréﬁﬁeNh%@IQW'ﬂﬁn’éﬁonﬁﬂbpé@ge may
be_congd deyeskiad vit ERASRmOELMBELHbA WENViRFRSIHIngBRkiaH [ - Laste. 1n
addi tion the anount of protease may al so depend on the incubation tine
during production of the hydrolyzed whole grain. For exanple a | ower
concentr atj g0 | [ reased.
00 Son1) ot eRiboRfb A, ﬁg&fgﬁg%@ai%?g@gbgﬁyﬁe@% £ %%Bg

hydr ol ysi @%ﬂr@ﬁéﬁé@ hgnit reneidityegndanierobd! coufecr ease the viscosity of t he
hydr ol yzed whol e grain conposition. Alcalase 2.4L (EC 3.4.21.62), from
Novozymes is an exanple of a suitable enzyne. Dependi ng on the incubation
tine akhl Wbﬁtﬁe@ﬂarrwtar@rﬁe@ealppémmowle@rmsmlmﬁsmﬁtthe Poacadecfapribyt @irass fr om
the hydr i olpralefalTel Y, and
pepti de 19Jr ﬁﬁ ﬁp@wa%]cgf& tﬁﬁﬁ:an e‘r%’boérclr@ %r%%sigg/éﬂ#&'@f@‘ %ﬁ%lta rQﬁH f&%%st he
whol e gr ahﬂIUderb@djlew fieey Blackiige ddrppediices gl dee, Dugsgvhealy. bL@LﬁworIo 99%

such as % 2 S 7 as
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hydrdﬁgze g@%%@?ﬁ“ﬁ%n en §&§3F%q?%y?ﬁ@k?éﬁ?%ﬁ%gg%gﬁ@%ﬁ§§§§eg protein
from t he guaolise age aaIrecbraﬂqmdsrczereaisuﬁkmeleetdﬁexsabd@ceﬁammchw armmaeanph, ot ei n
may be d r p I anm no
201 d comaany et Taftar BuEBnge: SEEGLiRRa PRl et Rer A FAriait DG
processrngcmddtxm@cagalemdmbeamnuGMxmd degradatlon will take place which is
not due to external enzymatic degradation. 20 In general it is to be
understood that the enzynmes used in the production of the hydrol yzed whol e
gr ai n Zonpos, thewhpbndradit eomiponentahc®orging serthe inventienfrayglorigpmate éton as

ar i corfSeRant 2 SR EERAR NN, Y BoRhate Rl BV AR B Ot ©
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prot ei re whol e grain otein u gluten pr ot.e obullns
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constituent  of atic. urce and. saliva,. needed for the.breakdown of
ong- chai 91 Bi5 BEIVGH s SlsEieah Qo &l PrKIES 'S0 unieate P e . Hor e,

al pha-anyl ase is used to hydrol yse gel ati ni zed starch in order WO
2011/070gﬁﬁPCT/EP2010/06 %ﬁ? 13 to decreasg ;he Vi OS%I¥ flthe hydr ol yzed
whol e gra U5 FTBANERIS I3 B 48P E N adg, Oi”aér'é‘ée f YR P ey
Researzs, Wﬁdnzg@mﬁ cdmpon i @opipEReand dw&T@eﬂmmaSMoaee;remrrw &@Ble @brm,

al pha-anyl ases suitable for the present invention. Those enzymes show no
activity towards the dietary fibers in the processing 5 conditions used
(duration, enzynme concentrations). On the contrary, e.g. BAN from Novozynes
degrades dietary fibers besides starch into | ow nol ecul ar weight fibers or
ol i gosacchari des, see also exanple 3. In an enbodi ment of the present

i nvention the enzynes show no activity towards



10 the dietary fibers when the enzyne concentration is below 5% (w w), such
as below, 3% (ww, e.g. below 1% (ww, such as below 0.75% (ww), e.qg.

bel ow 0. 5%O@edv)7005%0ne al pha- anyl ases generate nal t ose ROTIEP2@9/064187

smal | est carbohydrate 15 entities, \Aﬂgr eas others are also able to produce
a fraction of glucose units. Thus, in an enbodl nment the al pha-anyl ase or
fragnents thereof is m xed su&ar pr oduci ngg ha- a | ase, .including

gl ucose pé cRMOﬁae%tanltW brawreW NPIF 9REN s tdpeY Ftpr?l‘ége%é'éﬁ f ound
that someyzidefiar FoWhASRH BPHHGANMABKSE GhHeRSEr Pihed ¥iniy Gt ickhiromi | e

havi ng no hydrol tic activify towards dietary fibers when 20 in the active
state. ByKHA Hb"%i’nm '%wdé’ﬁgjlwase whi ch conprises gl ucose produci ng
activity an increased sweetness nay be obtained, since glucose has al npost
twice the sweetness of nmaltose. In an enbodi nent of the present | nventi on a
reduced® Aot Preseriqoaterdl the RiAs8g uR by drwerd Wﬁolﬁegrétfd%m%%ﬁ?'&t Bf9rsto t he
nut riti ongl el athtchipariestedWHbR! FafAcoMpbRertt 3 WRTBAGYEIN &mgonetcor di ng
to the present invention is used.” When an al pha-anyl ase conpri sing gl ucose
pr oduci ngligestedibyyusing gk &gst an taﬁfé"aeﬁWr‘ﬁé;ec@’r‘?‘ﬂﬁf’s@'?l"éﬁmY@S@rﬁ'S}O%%B@rre

possi bl e IWQ:Irng%E%@’é@lt\?rtoﬁérd'sQﬁéttaréﬁgHFsewﬁ@r?MJﬁ’?e Sérivet iste. %teq{mbly%@ar

SOUI’CGS or non-sugar sweeteners present context term

" ext er nal WBQIg&raigr conaprsitigin Mayvie fusHgr digeated bYrtBﬁ&tséé)ftaoP@G%%ﬁes WA¥D

NON- S UQAN o SAERELEMBIS ﬁ@ﬁy&*o!ﬂ!c“@ét*v}tylftb%%tdu@far?fﬂb%'rs!‘@'hle}{ igehehaliwd in the
hydr ol ysed whol e grain conposition. Exanples of such external sugar or

non- sugarst3®ur ces coul d be sucrose, lactose, and artificial sweeteners. WO
2011/ 070057PCT/ EP2010/ 069147 14 Anyl ogl ucosi dase (EC 3.2.1.3) is an enzyne
able to rel ease glucose residues fromstarch, maltodextrins and nmaltose by

hydr ol yziligthgl RieseRt eanteX, if isoPse ke bﬁc&rﬁldleé‘ﬂ(;@@@h%trmed?hrﬁ%“@bw@éﬁc?@ﬁar i de
chai n. Thgy SUeRLRACSIn A sith d BEARARESIBbiAANE ddifRasi ng
concentrati (?)n o% &ﬁgasseldagl IEcose @éﬁ{%ﬁ d |Qn an 3 %ﬁ? rrertﬁt @”Eea ﬁut ritional
pr oduct5 faubsheverioiegensidutiom oaihe w@pl@c@r@nrdawleﬂdlmq Howeriran @ndrggom. It t nmay
be advant g%muﬁ% b uRde b ARGk ‘PQédH‘sﬂ&tQﬁ%akooet @&&B&%F&E@@U%@ n {Hee
hydrol yze e graln conposition, since e sweet ness preparation
i ncr easesﬂrwluohodm QFW@Qsmh@'IQ:Uh@émﬁf prradoit. oﬁhwerw@éﬂttgmw‘s\@holet may

al so be t i Jaf th 10
properti Z‘% ﬁ# %q”ie%r%iloﬁ’gyd 3ﬂr ec?‘sﬂh%g]ﬁafvﬂddg @ t yd.Fil tt}ﬁg\g@?ﬁ: H%g'lr‘\

enbodi nerlse fmmmar(b@lflhmgremgélwwmnno hydrol ytic activity towards
dietary,fibers when in the active state. An interest of the invention, and
parti cuq arly of the process for preparing the nutritional product according
to the i MRr@rttoar,aftey griveting df tid whelergdigithg whode grajacofmogents oaydse)
content o scri bed
M the. privseSed £ Gt is HRRHED MDGHict o BERRICE LR BEEHENnee

conposi t i sknyctute amxy opecmaty l}b\essntﬁne strocdirs périke wﬂoﬂmgc&tnrneommnenhal sugar
sources e.g. the addition of sucrose. However, as nentioned above certain
al pha-anyl ases are able to generate 20 gl ucose units, which may add enough
sweet nEssThe)h‘ydhelwzeddunIIe i n rog mMpositicssemal tmnMoogieddoShelasren af spignshld e.
Furt her no of. n S I ction
costs of {cﬁ]geﬁt&grl t%ﬁ%énvg < PJgrE%toq'ggnﬁg'p%eg@%%r?t I§ér)rn:atb %é’?pzeegﬁs?rgzﬁ'ﬁg&t' limt
t he use adseany il be:oedeiam th‘EIumlse ennymatic ammﬂogloﬁthe wHuode graing tn'aynal

Clion as By By ok B RecSe Rs E4E 1 B7 20 B pfute s’ ooc

ket oi sorrea'cmsmsmcausmmmueglreomeﬂ‘rianairie)trypefofgﬁruqme to fructose. Thus, in an
enbodi frent of the present invention the nutritional product further
conprises a glucose isonerase or fragnments thereof, which 30 gl ucose

i soner aseInotmefpsrageretrﬁcmté*tajheqfhraﬂ;mVameniwde ehywing mhwmoﬂwdmmtgis dietary
fibers en_in th ive ate ose, has 70-75%t nesof

sucr ose, @Irgsd e??rdcfti%%"\f N IithE a&@"%\ﬁ?&? 3@0@92’ ersﬁqa as ﬁ%)Q:esses for

t he rranufatﬁompmsefngftmmsmeame(tofe tronsWdrthethb@n\zahmeoHnﬁnaueschbme sweet ness

of the productI rrg}/ %,)%nlfl ca ntly I| ncreased wt CE Ie addgﬁl on of an
ext er nal e es'i’)rlﬁ’tt% B5 TN 1926 s HUF ARG ISBMELFTS $TE PE) VIR fig agents).
WO 20133 OJ&QEBE@TM BR2PALEAB I éxtLmakk brupioeideal asieehfybeanxyureshaioreenzy me
m xtures nmay be used for production of the hydrolyzed whole grain
conposition according to the invention. The requirement is that they show
substantially no hydrolytic activity in the process 5 conditions used
towards dietary fibers. Thus, in an enbodi nent the al pha-anylase nay be
sel ected from Val i dase HT 425L and Validase RA from Vall ey Research,
Funganyl from Novozynes and MATS from DSM the protease may be sel ected
fromthe group consisting of Alcalase, iZynme B and i Zynme G (Novozynes).



10 The concentration of the enzynmes according to the invention in the
nutritional product may influence the organol eptic paraneters of the
nutriti omsiD 2priadeesy. | n addition the concentration of emgymPg0wmy9ial so be
adj usted by changing paraneters such.,as tenperature and incubation tine.
Thus, in an enbodi ment 15 the nutri tflgnal product conprises 0.0001 to 5% by
wei ght of the total whol e!ﬁ%ﬁr‘al n content in the nutritional product of at

| east one s Whichds ngt perRPIEY RKITieH aNdldientOPREFR 6N ZYMATIE ACEY Pha- any| ase

or fr agrrec@bvatrdi@é@ofdl@caay\ﬁb@@ PdicQky tthe REVItY tbWatevmedsy tbefmayfdider s
when in the active state; 20- an_anyl ogl ucosi dase or fragnent thereof,

whi ch amAWgf frops thin srediosRe vimee II}B?(SI”?Y”‘@ '&(EW'VI'CWCE'%r 0% U&?%I%F‘?F@frl bers
when in tdhe &l d(%F@hQ\{]méﬂﬂlxtur%sﬂbktcﬁéﬁ)ld%@'ﬁ?ﬂﬁtﬁ\ﬁl@éctf\flw d4 her eof
whi ch anyl ogl ucosi dase shows no hydrolytic activity towards dietary fibers
when i e t4iefa¢fibgeS-state. In yet an enbodi nent the nutritional product
conprises 0.001 to 3% of the 25 al pha-anylase by weight of the total whole
grain content in the nutritional product, such as 0.01-3% such as

0. 01- 0. 1%N&ERM T OY‘UP%'C%'VNCHF de\pid of hEdrPd)ﬁt'Cs%W'té(§0WaCF§@'ela’7&’ such
as 0.04- Ogpléh” ha Y%o%ﬁm%%mtdéﬁ§d&%ﬁ bﬁﬂh‘é%éta‘?{/@i@ﬁ% sGBARGIpe® 0. 001

to 3% of the arrylo ucosi dase ht of the total grain content in
t he nutri3YeREEN pp @@J@tZ%SQIEhS . @@10 3% C|§91'E:'JI<‘F|EIE‘IG)”a§U€I1 Qig@ﬂ?t'%éﬂahs
0.01- 01(50’9e SHEVDI@S18 iy R - coNeerftkstibRSo D@ éndvd HcupHEbn 3Pnds d- (heli% such as
0.04-0.1% In another fdrther enbodiment the nutritional product conprises
0. 001 to 3% of the glucose isonerase by wei ght of the tot al whole grain
content if,d hernuhribippak sprady IR % eBblihe 35 fzPhe VO
5001/ oroomiE bbb £REt sbad s & Bl by 1 eRUE SR et By,
such as OngtuE tpereram hydradytiaactivityyangue bheastage ofthe engyrmebgfaimil @ses are
enzynes t S mainly
have mal ;’I’gggﬁbaagéct?ﬁ@%gﬁgﬁcggwé ene?gtgggpggﬁggﬁy pg?ﬁ?nﬁﬁg@{#a@%ﬁhus in an
enbodikent the nutritional product according to the invention does not
conprise I j - oi di ng

bet o amyl Seba 2o e G5t BUTRnRReR T RABIL e b B o & 0o

gl ucose mﬁr‘;@ntggﬂcbe/ weighbpleadranybiisebasie Uniase atbervuspetasedvi t h t he

bet a- anyl ases for substrates. Thus, an inproved sugar profile nmay be
obtained. This is in contrast 10 to US 5, 686, 123 whi ch di scl oses a cereal
suspensi ofhgeulit@natptoduct aetareing taithl ibatriticanmal gherpuisgl cageotease which

bet a- I I t

necos oyt T HGRAAICacIR ABGRRug B8t (s Rhehlf RE ARG B
accor di ngedvantdge ofhadding aprotdase Hsconding ta ti’rfalnvpnbolmmﬂ thabeke N@tcosjtmpff i se

t he prot r

addi {1 on O Ry E2ed Bl SERARN o EREhAIBns R IFREL MR ARB Bl

i nst ancesddcseakesinrthblvisdositawbihke fifdli proclscu T hoeninrars embodidsent, 828rdB1® whi ch
di scl oses r. I n and an
anyl ase. tﬁ% Pnggegrﬁciorna%%tﬂgkggggﬂésGﬁéﬂeg écorg&& pﬁ%t%?%egoﬁfrgéﬁ‘%?‘i nvention
for pr2Elutiengpftahe toradeotrpiied oAdEO Igtaab%h cofvpoisy We(ghtsnlﬁmm natahwthotd yti c

activity | e fl Rers, wh tfe,8ctd VR St 1ofh ' )
further egﬁw‘%\é}ﬁ%%e&ﬁﬁt’ S%Jgﬁﬁfadr@?y?/@ds@%o%gog@al A°'col C%%l q@lbg Z‘Iagg%h 558?[ anti al
i ntact bet%, glcdtas OSI-IQJE‘%uroe sueh asiove-Q. 50/025'hIeI'cmt8na7Irdanngnmram<m phbdddd yet a
further enb di ment. th Slt antl al

|t act ardBres BeReaTs oY Chveref Bt a8 iE R Est e BB R BN S i ng
t he one q:sronmsrse @nngneedacter df tge hmrbh/eedmwmmélgomnfmay tdueiltpin@dbitteron of

t he hy. n_.conposition, a sulbstan ct bet agl ucan and
b abi ey a0 o ofal o EE R T i Moo dHE 2t eBeay BsBeart B 130 of

t he bet a- \gI;cursaly amalobfﬁ{adlentrxydmnosttheehwm dfr@yoﬂeesdmae/ransmldpbryd on

Si ze- excl usi.on chr omat ogr aphy E S S echni Le has been de cribed
on”mor o dbEdPRuoR g AR bR o8 iR Al ERO M GG s Ry St
wi th Cal cofdworcobeteestionof professamalpde aﬁédSIftlﬁa@chbaﬂtbrenmeTtswecrstasasdner g,

Roger Andersson, Annica Andersson, and Per Aman. Cereal Chem
80(4):485-490", WD 2011/070057PCT/ EP2010/ 069147



17 which is hereby incorporated by reference. In the present context the
phrase "substantial intact structure"” is to be understood as for the nost
part the wonrottarr@s7i s i ntact. However, due to natural 5PprdEgrPadatsan’i n any
nat ural product, part of a structure ésuch as beta-glucan structure or

ar abi noxyl an structure) may be degr aai d al though the degradati on may not be
due to added enzynes. Thus, "substantial intact structure” is to be

under st oddOFFREES PR C8TYNES alewing the hvdaaysissioroteins: TevdeuBe aset &ast 979

such as %edr@é’e%tth%&%cdéfty%ﬂffﬁe ﬁ§dﬁily£e‘%ﬁ§hol8%}’1@in”écﬁﬁ|505|t1&1 | Mcéibge prasent
cont ext enzynes_such pr ot eases, | ases, ?Eucose i somer ases and

any! ogl ud %és%]s@effé?mt'\éo‘éﬁim?éés\ﬂﬁleéﬁm%%@ wHfapleesn @Gy purified or

partly pubéhdrfing §HQHe m{dmtbetlaﬁ/tmw@%oﬁe%tle&.dwme&slerb Baehiardraoudtungi
or yeast, however they al so have plant orig In general such produced

15 enzy5ns%f tFIAroteing ﬁ@”b?"l@s'e\fﬁrob’éﬁ@' e‘mo'f? arain GﬁHW”?H’é”@é(t%BYVO*Yéﬁgd@m c
enzymes” arﬁ%ha@cﬂ‘éﬁﬂ%pﬁae FRYNIEHIEITA RS, 3n Bh@#%dlﬁ'lérn't 191 GIOSURk! fBtdifs add a

certain enzymatic effect to a substance. Simlar, t he present context,
when an ROVINEE WNQIE SERIRI GRBP ISR 'tSHé'dISﬁ?'éé%tSUiCH\Pér% |88Pv %Gcﬁ &ftos dPai mer

refers toy@xogeMl &s %029’%5 sutiab Q@ @%Sgﬂéh 89'%99@%5%81 886905504 sfch
provi de enz%/matl c 20 degradation of starch and proteins to increase

vi scosi t yas T0r398basydbag %01398/0p$ld§(|5‘e%959%‘f99t°/he0r FHAEMS 8Pr40%j 40179%eand

under si®osh-d03. A4 oPORITEE BBOR hayPReslt i3E ePEl Ofscalibyaghied Lo a
surface, such as Tmobilized enzynmes. In the latter nethod 'the proteins may
not form'W@V@ﬁ OfgRNOIGRtgl PRIRBRYRTS: 25 As menti oned earlier, the action of
t he al pha-anyl ase results in a useful sugar profile which may affect taste

and reduce the anpunt of external sugar or sweetener to be added to the
final proddude. Preperirconseddhgantrass “hkolyzed emteimeanrienrefare tayae ol ysed
whol e gral ?Ipclmg@; S HHROSR 0 & Widei ght
of the hy éﬁo yse &rb%e({i‘g %tr%g?rchonposﬁ@FSdr?l’gm éorﬁﬁfl &%n@sgégﬁaﬁ" sléléesuc

as at 1%8@&flr@d35'@@ pgoi'@ln awayl @%@egr@ds%lntpép@mmwr@aﬂerrwepbgemnftwr@v@yrres
S i ne DHPRIRS 8LbiBrRlondles [irale 5P ALy TR BANGR kbt b

enbodi nmen e nutritio uct as a tose to glucose ratio bel ow
144: 1, byPracesfing bnd smage@mﬁﬂtamewwpfa;beg@e@amnmﬂlzt@,kesmm whichds ot WO
2011/ 0700 e.g. below 50:1, such as bel ow 30: 1,
such as bdﬁi é%gﬁ%égyngg'%%éég%g 710%@'0 0:1. If the only starch processing
enzyne used is a glucose generating al pha-anyl ase, a |arger fraction of the
end prog é/He'rél e fonb% pﬁdégféBOO{haQ'tH&%ﬁ?% 8%@&?% Erge &r%%lu% Hﬁ%f%%

al pha-anyl a Le spec Ical 'y generating mal tose uni ucose as a

hi gher svieeatrolyged mimite gedin oemposhﬁos (emg thexfibrte also phesent iretrmjﬂmall on of a
further s G v ge may be
further ronouﬂ gﬁﬁéﬁgo oé%)?%?S Sﬂgmgcfar%%‘%%g%gg'ha\y :Bsr?%éra{ﬂoﬁ%%e mal t ose
pr esent |whollaegrhy1d¢cmh|y<zvm1htmhol e grain to glucose (one naltose unit is
converted to two glucose 10 units). The nmaltose to glucose ratio may be
further lowered if an anyl ogl ucosidase is included in the enzyne

conpos2i iﬁncsthmeutrudmaepmdms aet@dingetoathatipsergiancosy alsi teamptise t he enzyme

conpositl f | ucose is
changed t éc? S%.%S%%F@Pﬁ feo\%/ﬁnq'ﬁ%%gﬁeoﬁyzsev\ee%%%rg é&%%ﬁ}uecrgSe Thus,
in an enmuuchme nbheleg[adleclt |tcma1/ bprammcmrlatastoaawawatea;lee pootglm@emedatlon
fructose ratio bela ¥v 4t B/ %btq th pr duc sc &S bel ow 120: 1,
such as bl W 168%1"e PLO & BwS0: 1, &Y%*ho %§ %"é é:'ﬁ %% bel ow 20: 1
or such aanbedumni@héde@fhd@drmbeemmaee wnhnleagrae'nbademensuccbf as britem esent

i nvent] i

n e nutrjitiona roduct ve a maltose to fructose ratio
bel ow OE.’rfPGBQS V\%P %I{ns Iq\bttﬁélnﬁrag&pgagopgg '*4s bel ow 144:1, such as bel ow
120: 1, such as below 100:1 e.g. beI ow 50:1, such as below 30:1, such as
beI ow 20: S w_10: [ n the sent_c nte t the hrasi
roral ofirdhsB SEE 2 dnands ghisrar i et 380 st b’ AT Prie' ek
CorTFl ga\tA}]@}ea\m‘s pongsacomdredds. of is' mmnyohxcgesht\degt ef p garaaream@;m@sahclu @aliveand f
sol i ol e in content". |f not indicated other tal, content o
the wihol dreststiBr ad BreaFBhun drdotPrneflaeht MrStateu i staiBattiee'n an
enbodi 3®Endmélng unitst iHer® @iphpaotiiede Rased thafyalrolgepyentindkdtidigrcwnloedgr ai n

in the range of 1-30% by wei ght of the nutritional product, such as 1-20%
such as 1-



30 15% such as 1-10% and such as 1-7% WD 2011/ 070057PCT/ EP2010/ 069147
19 In the present context the phrasing "content of the hydrol yzed whol e
grai n compontiyom’s7is to be understood as the % by wei girCTaP200p0s0kYy zed
whol e grains in the final product. rolyzed whol e grain conposition
content is part of the total content f the whole grain conposition. Thus,
in an enbodlnent the 5 nutritional product according to the invention has a

cont ent dP 145ECIHFANGI Y@gitwob e QVQT%Y%%'%B%'FWBW GRNRPREIOHNGAIdEsB i, by

vei ght of43die \aubadd Rnrfaimnfandv@eseéﬂtﬁhFaﬁgémap%msm\tbz@me% fmamd such as
1-5% The anount of the hydrol yzed whol e grain con~505|t|on in the final

pr oduct ORI SRS 9P Be- aatxdawsu'ey'%qrﬁ PRESHFAPETR8d whol e

grain comssetd RPnRECPOW MG ab@vit v Bhé Alethfy Moekd imbhd dec‘é@ﬁh?pr oduct, a
hi gher amount of hydrol yzed whol e grains may bhe added (conpared

non- hy dt FPEEPNRHEIEE (&Paﬁ'ttprb@r%b%ietqoé‘ﬁ?”ﬁ}tﬂ'mt Oetmetcantraaw @/Qath’@ctl ng the
or ganol epth e M BFRHR FegPbdd GielirQGipels BESALS Stapéh 6 IONFhAASAEr ABRHRL Of
soluble fibers in the hydrol ysed whole grain. 15 It woul d be advantiageous
to have d‘lbﬁtﬁrornllen%accb@mtse@@m?@m@eé hi gh content of dietary fibers
Wi t hout conprom sing the organol eptic paraneters of the product. Thus, in
yet an enbodiment the nutritional product has a content of dietary flbers
in the rafgan embodimamositperspefitt iByentinn gt enzyNssa3hoyt Bel@stivity Fewaiidabl y,

in the;d %%%ué’ﬂ‘arx?ﬂ%er?s%h@?{ R BREANEBh&RPANOA B HeftﬁNVS%Qﬁ//m ckich%4s20 (W W)
A nutritional gro uct according to the invention nma provided wi th high

amount s dielewves¥r (WWhe-g. Qﬁ)owﬂé’/oa((\ztdl/\'t)t BHchods bﬁ'@v\h@\éﬁ% YwAH) vhe! eelgwai n
conmponentg BB/QYWW by the present invention. This nmay be done due to the
uni que setup of the process according to the present invention. 25 Dietary
fibers are the edible parts of plants that are not broken down by digestion
enzymes. r t | it f”%?ﬂ | d}ﬁge ne by the
m crof | ora. %’her J 5P§Ta%e§ g%np%ge{sggﬁé F&beL#sl ok a é%rtggrgrﬂ é|tlr(?sol ubl e
f i ber s15 Byttiiesowhigreasagitiermars albd @bld @tta'nyluce pdractioarofmeraseeinitsndiber  of
positive ; f3 nSLt t he
*%SérﬂthghI%rh tﬁfe gﬁtasantg:be%vem ergt%ocﬂeFécﬁ* iSh m*x@&%‘dggr

intestina trac consti atlon or a reeling

ful | ness.pradating arhaanidses inautingnghoas EoPdUNiRg aet;rr/ltyf, vﬂ”e&w\leehemtlaﬁd 35 g
per day e n gy intake.
ol ubi & 1115 4F s pERFAAThaF BokleCo s By AR o TEMESE 2

f er ment atproduting 3Btivite wtaheg@vnntt eehydezlymammlestoa\fargemﬂtare' ﬂibe:rervme‘rr om
cereal §,1 I d 7 20

ar abi n%%y §h§%%8§§%?aﬁg a 3‘%?5 9s an%glrgi]eésnlq It%g%tzﬁﬁﬁ Eﬁﬁ%%soglgléé%ed 3, and

ol i gosaccpradudeg astemtwangnCneaaed hectlese nwgy [Sobbotdired, |shmesglt1c<nﬂﬂ masher
Sources '51540%9' ‘%Ha UreeffRS o7 nQ%E‘asegt'ﬁ“én S AR ot‘% e%gbt/ dextrose,

i nulins and ga ac o-ol'i'gosacchari des for "I nstance. one 5Bl e fibers are
cal l ed prlebemitorca redudeelcansent diegxtarmal augausaacohecetetqpe fadded he benefi ci al
bacteria eri

i ntesti neé.e%ﬁgartteﬁ) % rﬂfﬁl}—'ﬁéh%f&gg%@%é? e{dgb%ﬁccﬁ ﬁ%‘g)réo?%(%tcgﬁ 8$]E'g§nt rol,
whi ch 25 aarpadib@hod tlnetpdsiszebetre&npoe\i:euSédJnNhemahratbha}farm,ﬂmﬁee&ImpMmQ or ri sk

reduction 9 .10 1nsol r e ietary
fibers th%t éOS% ﬁgy&ﬁgrca#eg eag ?eacfﬁet ]eaerngz ?h tj ?cl)gn{eg@r'%ﬁyybé&?m?y

di gest ed myssthMBto dtseensenat atrieasofdduca. thExnaerm)Ifesh@'fextemll sbya@ dduveessor ncl ude
cel lul oses, hen ce L£| oses, resistant starch type 1 and |ignins. Further
benefits '?)qn PHST] %ee e??rﬁers i ncl ude pronotion of the bowel function

t hrough stinul ation of t he peristalsis, which causes the rruscl es of t he

col on rk nore b straanger _and _function is al so
ovi dert® PR EBSE AP BR e o R Reoer 87 Ho % shistentt Rresiuced

ri sk of guwlateaneeugarflrendt mirabugan swbetenérentotcafngtrtrmwnm’esertu @natugupalqduct
according to the inventio a Thus, in._.another enb nt. the total
Sol i d cordikri*d indne nyarelyer wholeloras ehpeg G rmeEs Pneudl ke Tanal
product, suggr ore®a-dutan sbOrcesuobidase keadsé Naoto40%and aetificks shwesseridran 25% or
such as |l ess than 10% Exanpl es of factors i nfluencing the solid content
may be the anount of the hydrol yzed whole grain conposition and the degree
of hydrolysis in this conposition. In the present context the phrasing
"total solid content” equals 100 m nus noisture content (% 25 of the
product. It would be advantageously if a nutritional product w th good
organol eptic paraneters, such as sweetness, could be obtained, wthout
addition of |large anobunts of external sugar sources. Thus, in another
enbodi ment the nutritional 30 product has a content of sugar or a non-sugar
sweetener of less than 12% by wei ght of the nutritional product, such as
Iess t han 1096 Iess than 7% |ess than 596 Iess than 396 Iess than 196or

o ~n 7 o M [T D Y Y T - o " e "



WO 2011/ 070057PCT/ EP2010/ 069147 21 of added external sweetener nmay be
limted. Sucrose is a wdely used sweetener in food products, however

ot hers suyanrsiwaysal so be used. Thus, in a further enbodCwErROM&91sUgar i S
a nonosaccharide and/or a disaccharrg% and/ or an oligosaccharide. In yet an
enbodi nent the nDnosaccharide is glucose, galactose, 5 dextrose, fructose
or any conbi nation_ thereof. %get another enbodi nent the di saccharide is

sucrose, MaViogiicosidzse §E6 3n2- 1 IS ENIFYAG BRICIREEEGFS IHOSREETAUSRITPN ty of

the nut ridtheimalmaPtc@btedss MY matoke bgh%rollyﬂmargl@émd!mmroﬁnmhe%{' tional
product has a water activity above such as above 0.5, such 10 as

above 0. 7edyFed gof ohsheBelyeacsharidsichain. Wﬁteeaweattwqu;h?@rrﬁ%@gowater

content ihcRbbeNwiths®eliftre86ihg doRtetrsas bt del@fscbifudisedtrts, inHius, an
increased water activit result in a |lowered viscosity. Water activity

or aw i% %"‘P%@@lﬁ'%ﬁﬁ%t”ug?t'%' @Fo@tﬁ‘itﬂéﬂf‘er FAMPESefedn ABY QA UEIRAAPE IS

pressure @igRehtsdtieredt 1 Mad beYadvantadtioub4h %dtﬂ’aérﬁém%og‘idt%sﬁj%@ th ehPerat ure;
therefore, pure distilled water has a water 15 activity of exactly one. As

the t enpeRraellgtion ﬁt;tr@a@éjsrobmﬁtlm%grwmcam%g@@, sEedpe SeelRTe Ipitbeluct s
with cr yspsrelotarart%ns%teaeés MBahe .ﬁéreagrnz_«.j%Heaq@a%rﬁo@re@éasfée;gr&&aéepttoduct S

traditional | ooses crunchyness. H gher aw substances tend to support nore
m croorgaﬁ%r@ésot beyedvRifagecys byhe pevieddersidasgLd apf influense Ihﬁa'rtéqw re at

| east {} peRbsfdmak vi{olé %@aﬁhs OcIrFectl\Oéér‘%dﬁ‘éét'lé)“'I{ths' h SR efHoRascaldi ng to
the 20 ACAC nethod 978.18 and performed at 25C, after equilibriumis
reached, argyvieglugosidgsebadvs Agtvdnelitic pEdREIWYaTAP dictpnBleerarwlReminethsf t en
added to i s, in an
ebodi mert The Bty orar ot b Ry ish, Gk, ey S bR Kot

Suppl errerﬂ@P?”ﬂ@r@"r‘%dUb’ﬁt@%Prqmt ﬁgtqrﬂtﬁgoﬁﬁ)aﬂhepﬂmnmn,|l$ré|1'ajdea”@td%ser vatives
S 25 o REAPRBIAE sy CULSLLLEY o BhCH % ARALbRLLoBLA! Ehah Powder s.
cocoa sol i Kyl resor 0 eno ICS an er active ingredients, such
as DHALS m@arﬁé tomﬁddlpﬁtéblleéfﬁ”@ in3tre|pio a’l’DrWh@m aerdsodoakigosidage is

nutritio t; i S t he
ange. 5 S0BAAR ShePF el s RALIERlpy ekt BORARe toichene Dol oy

wei ght ofextRenahgugan samees prgodih@;ﬁddltlomhé sagmset of fat may vary dependl ng
on the type of product. Fat conponents are preferably vegetable fats such
as cocoa butter, rapeseed oil, sunflower oil or palmoil, preferably not 35
hydr ogenatiedevenias ma_rmommcwme"neerazoamhemmseszarrenab;tettomnenasedi ment the

nutrit 0, ht. of
the nu P@rhocﬁ{al M%W‘%’h Flfax/eadsd"‘n%é% pecr tpg&e%&cf'r&n&%tﬁcfﬁé @yﬁh\ére%&s%dr um
chl ori de. arﬁylbep@ndudage dispehsatdeairthiarmorpeaplication iof imomddglpcaeridase, also

di fferent TR r ovj de taste.

Thus, in 'QH ggg%gp n@Bﬁ'&Eﬁ r@%ﬁ:ﬂ@ﬁuﬁﬂ@%ﬁ’al %(E)%Cﬁedr#j |ht§H§%ﬂgmdé/§9€f romthe
group comdgsiiablegtadlirnttehes cse ol anv;auglut@srdmsoahus;oﬁfyeeanfet'ubmqimmttthe soya,
tea, veg L tiqnal product

accor di ngrhﬁm?H%@%ggg@é&ﬁ%nhgQéeﬁgﬁgﬁﬂg%% gm%t a)r'lsrega& d conponent to
provi dz5 tdreyloggltbsidess sstreas pn axdgenis@msyloglucddidase.i n an enbodi ment t he
nutritional product further conprises a |iquid conponent. In another

enbodi ment the liquid conponent is selected fromthe group consisting of 15
wat er, mGlkicose guncerésal(R-ghxdosaddetoibomaratey egesashihe isorheezatign ofi gucakecof f ee
extract, I| ui.d chgcal at e extract ea. .concentrate t ex tract pl ant

oxt r act 5, P05 Lo L fp RiDent BERoPRSR LBV EanO e SRR Lnbod rent
the m | k predsel fecthed chnprisebe guose isomerasel sargradmehsl themadfkwhimheam 2% f at
m |k, ofat ml non- f skimm.| k., _non-dai creaner., .whey fractions,
caset 0 sglfcamy S BRET GRS B aeior SRt 0 YO B Ty dS¥a i Dnent ey

i nprove fdietapy SibercWwhas it aisd activd suaoe;ict;l;ac@smmmormb ithé @wabtrmssforfl e. For
the aspect of pravidi ng the p quct of esent _j nvention 8 cess IS
provi ded %%F%?Eéﬁ"ﬁ??ﬁg HCtr‘PEr? 7 tVi6hab Sﬁffec‘?&&étsucréoéﬁd P%dﬁgge%ﬁn&

manufacture of fructose are of considerable value because the sweetness of the
product may be significantly increased without the addition of an external sugar
35 source (such as sucrose or artificial sweetening agents).



251) preparing a hydrol yzed whol e grain conposition, conprising the steps
of : a) contacting a whole grain conponent with an enzynme conposition in
wat er, thwoenmyeteosconpositi on conprising at | east one alPphaPanyloese; sai d
enzyme conposition showi ng no hydrol %ic activity towards dietary fibers,
30b) allow ng the enzyne conposition'to react with the whole grain
conponent, to provide a whole grain hydrolysate, WD

2011/ 070057PCT/ EP2010/ 069147 23 C) providing the hydrol yzed whol e grain

conposi ti ARuberPRGHEMAE eRByrHas Br @RZYAB Mwh@Rs Fa4y bé}t@é@lfdrseﬂcﬂuba@n peached
a viscosity conprised between 50 and 5000 nPa.s measured at 2)

provi di ngthﬁH'B’anIW‘?q WHRE ITHIBEATPOBYIORBEFAG INhES HirNYEYTY W?ol e grain

5conposi ticgirdiieRt & tHaR@BEy 2h&R SABLaRtially RBNBF0IFAE addivityeAsthetproesant i al
vitam ns. In_an enbodi ment the enzynme conposition further conprises a

pr ot ease ENHLAgrSSE tPW@F%?"et@Wlfmr%rr-ﬂt%aéréaﬁre”tt?%rﬂ?@ﬂt thé@PB8f shows no

hydrol ytigmagke Yhdy bé QURELS HbRldakt AT $208RY \/enaét-,% r@&‘i‘ﬂo\hﬁ* valiey e.
Simlar, the enzyme conposition 10 may nprise an_a ucosi dase and/ or

and gl uco%%se.agqtne‘wagemdé&’@f\uNﬁgOtv&n%én%P@s‘F&ﬁromn%M%% proteqes myay be
par amet erg|&fed lﬁ%nﬁ’ﬂ?@?%&&iﬁs@%m@%ﬁﬁl@élé@ i?PmBEYhdezJhE qutri tional

products accordin he ‘i nventi on. Thus, in an enbodinent step |b) is 15
perfornecKNi’tVOBY)'ﬂ"f@DC preferably 50 to 85C. In a further enbodi nent step

I b) isygperformed for 1 minute to 24 hours, such as 1 minute to 12 hours,
such as 1 mnute to 6 hours, such as 5- 120 minutes. In yet an enbodi nent
step | b) The geicepiraEan &f theenpores gecadngotoniheuneantigminytée nutritippaler

enbodi ”E'"Broﬁh@tpmjaQ})mﬂt?er%]eltﬂ@%@gé%l@ﬁ@&ﬁ%nﬁte?@oﬁ@t@%Jtﬂtloﬁél ﬁ%gg@@ﬁn 1

second, such as 1-5 mnutes, stch as 5-120 m nutes, such as m nut es.
In an adoﬁctcllmtheeﬁ%wnh@npnsxf@@zm)es|r@a»pétspdqemuuwdrtya¢haﬁ@ng) at Ieast

90C for 55 ) Lt (Em{]étt

st opped aﬁt%%n{%‘é‘%hﬁpoﬁs;tgéf%r%rﬁgga?’eac elghgﬁclégg@% ?@a@{)bnr%?(?@e bet Ween
50 andlx0be meetignalsareduetscarerigas-800 hitel S0 GO wekahisof thectietalsvindie @sain 50

and 1000 fage s inSHEM@GHOR SHuéQ)fa#g %g%n'épcﬁ s. In an additional
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hydrolytic activity towards dietary fibers when in the active state.

In yet an embodiment the nutritional product comprises 0.001 to 3% of the

25 alpha-amylase by weight of the total whole grain content in the nutritional
product, such as 0.01-3%, such as 0.01-0.1%, such as 0.01-0.5%, such as 0.01-
0.1%, such as 0.03-0.1%, such as 0.04-0.1%. In yet an embodiment the
nutritional product comprises 0.001 to 3% of the amyloglucosidase by weight of
the total whole grain content in the nutritional product, such as 0.001-3%, such

30 as 0.01-1%, such as 0.01-0.5%, such as 0.01-0.5%, such as 0.01-0.1%, such as
0.03-0.1%, such as 0.04-0.1%. In another further embodiment the nutritional
product comprises 0.001 to 3% of the glucose isomerase by weight of the total

whole grain content in the nutritional product, such as 0.001-3%, such as 0.01-
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rial using the'one or more enzymes according to the invention for the
production of the hydrolyzed whole grain composition, a substantial intact beta-
glucan and arabinoxylan structure may be maintained. The degree of degradation
30 of the beta-glucan and arabinoxylan structures may be determined by Size-

exclusion chromatography (SEC). This SEC technique has been described in more

detail in “"Determination of beta-Glucan Molecular Weight Using SEC

with Calcofluor Detection in Cereal Extracts Lena Rimsten, Tove Stenberg, Roger

Andersson, Annica Andersson, and Per Aman. Cereal Chem. 80(4):485-490",
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may not be due to added enzymes. Thus, “substantial intact structure” is to be
understood that the structure is at least 95% intact, such as at least 97%, such
as at least 98%, or such as at least 99% intact.

10
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

15 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

20 degradation of starch and proteins to increase viscosity. In relation to the process
of the invention it is to be understood that such enzymes may both be in solution
or attached to a surface, such as immobilized enzymes. In the latter method the
proteins may not form part of the final product.

25 As mentioned earlier, the action of the alpha-amylase results in a useful sugar
profile which may affect taste and reduce the amount of external sugar or
sweetener to be added to the final product.

In an embodiment of the present invention the hydrolysed whole grain
composition has a glucose content of at least 0.25% by weight of the hydrolysed

30 whole grain composition, on a dry matter basis, such as at least 0.35%, e.g. at
least 0.5%.

Depending on the specific enzymes used the sugar profile of the final product may
change. Thus, in an embodiment the nutritional product has a maltose to glucose
ratio below 144:1, by weight in the product, such as below 120:1, such as below
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use of an alpha-amylase specifically generating maltose units. Since glucose has a
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
10 units).

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 an glucose isomerase a fraction of the

15 glucose is changed to fructose which has an even higher sweetness than glucose.
Thus, in an embodiment the nutritional product has a maltose to glucose +
fructose ratio below 144:1 by weight in the product, 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.

20 Furthermore, in an embodiment of the present invention the nutritional product
may have a maltose to fructose ratio below 230:1 by weight in the product, 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
25 understood as the combination of the content of “hydrolyzed whole grain
composition” and “solid whole grain content”. If not indicated otherwise, “total
content of the whole grain” is provided as % by weight in the final product. In an
embodiment the nutritional product has a total content of the whole grain in the
range of 1-30% by weight of the nutritional product, such as 1-20%, such as 1-
30 15%, such as 1-10%, and such as 1-7%.
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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
5 nutritional product according to the invention has a content of the hydrolyzed

whole grain composition in the range 1-30% by weight of the nutritional product,
such as 1-20%, such as 1-10% and such as 1-5%. The amount of the hydrolyzed
whole grain composition in the final product may depend on the type of product.
By using the hydrolyzed whole grain composition according to the invention in a

10 nutritional product, a higher amount of hydrolyzed whole grains may be added
(compared to a non-hydrolyzed whole grain composition) without substantially
affecting the organoleptic parameters of the product because of the increased
amount of soluble fibers in the hydrolysed whole grain.

15 It would be advantageous to have a nutritional product comprising a high content
of dietary fibers without compromising the organoleptic parameters of the
product. Thus, in yet an embodiment the nutritional product has a content of
dietary fibers in the range of 0.1-10% by weight of the nutritional product,
preferably, in the range of 0.5-3%, even more preferably in the range of 1-2%

20 (w/w). A nutritional product according to the invention may be provided with high
amounts of dietary fibers by the addition of the hydrolyzed whole grain
component provided by the present invention. This may be done due to the
unique setup of the process according to the present invention.

25 Dietary fibers are the edible parts of plants that are not broken down by digestion
enzymes. Dietary fibers are fermented in the human large intestine by the
microflora. There are two types of fibers: soluble fibers and insoluble fibers. Both
soluble and insoluble dietary fibers can promote a number of positive physiological
effects, including a good transit through the intestinal tract which helps to prevent

30 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.

Soluble fibers are dietary fibers that undergo complete or partial fermentation in
35 the large intestine. Examples of soluble fibers from cereals include beta-glucans,
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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
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.

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
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 total solid content of the nutritional product according to the invention may
vary. Thus, in another embodiment the total solid content is in the range of 1-
50% by weight of the nutritional product, e.g. less than 50, such as less than
40%, such as less than 25% or such as less than 10%. Examples of factors
influencing the solid content may be the amount of the hydrolyzed whole grain
composition and the degree of hydrolysis in this composition. In the present
context the phrasing “total solid content” equals 100 minus moisture content (%)
of the product.

It would be advantageously if a nutritional product with good organoleptic
parameters, such as sweetness, could be obtained, without addition of large
amounts of external sugar sources. Thus, in another embodiment the nutritional
product has a content of sugar or a non-sugar sweetener of less than 12% by
weight of the nutritional product, such as less than 10%, less than 7%, less than
5%, less than 3%, less than 1% or such as 0%. Since the hydrolyzed whole grain
composition supplements the nutritional product with a source of carbohydrates,
such as glucose and maltose, the nutritional product is also sweetened from a

natural sugar source different from the external sugar source. Thus, the amount
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of added external sweetener may be limited. Sucrose is a widely used sweetener
in food products, however others sugars may also be used. Thus, in a further
embodiment the sugar is a monosaccharide and/or a disaccharide and/or an
oligosaccharide. In yet an embodiment the monosaccharide is glucose, galactose,
5 dextrose, fructose or any combination thereof. In yet another embodiment the
disaccharide is sucrose, maltose, lactose or any combination thereof.

The water activity of the nutritional products may vary. Thus, in an embodiment
the nutritional product has a water activity above 0.35, such as above 0.5, such

10 as above 0.7, or such as above 0.8. Since water activity reflects water content it
often also reflects the viscosity of the products. Thus, an increased water activity
may result in a lowered viscosity. Water activity or a is a measurement of water
content. It is defined as the vapor pressure of a liquid divided by that of pure
water at the same temperature; therefore, pure distilled water has a water

15 activity of exactly one. As the temperature increases a,, typically increases, except
in some products with crystalline salt or sugar. At a,-values above 0.65 crunchy
products traditionally looses crunchyness. Higher aw substances tend to support
more microorganisms that may destroy the product. Bacteria usually require at
least 0.91, and fungi at least 0.7. Water activity is measured according to the

20 AOAC method 978.18 and performed at 25°C, after equilibrium is reached, using
a HygroLab instrument from Rotronic.

Humectants are often added to products which are to be in a dry or semi-dry
state. Thus, in an embodiment the nutritional product does not comprise a

25 humectant. Supplementary ingredients of the nutritional product include,
preservatives such as tocopherol, and emulsifiers, such as lecithin, protein
powders, cocoa solid, alkylresorcinols, phenolics and other active ingredients,
such as DHA, caffeine, and prebiotics.

30 In a further embodiment the nutritional product has a fat content in the range 1-
60%, such as in the range 5-50%, such as in the range 5-40%, such as in the
range 5-30%, by weight of the nutritional product. . The amount of fat may vary
depending on the type of product. Fat components are preferably vegetable fats
such as cocoa butter, rapeseed oil, sunflower oil or palm oil, preferably not

35 hydrogenated.
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In yet an embodiment the nutritional product may have salt content in the range
0-2% by weight of the nutritional product. In a more specific embodiment the salt
is sodium chloride.

Depending on the specific type of nutritional product, different flavor components
may be added to provide the desired taste. Thus, in a further embodiment the
flavor component is selected from the group consisting butterscotch, vanilla,
cocoa, coffee, fruit, malt, soya, tea, vegetable, and combinations thereof.

10
The nutritional product according to the invention may be supplemented with a
liquid component to provide the right consistency and viscosity. Thus, in an
embodiment the nutritional product further comprises a liquid component. In
another embodiment the liquid component is selected from the group consisting of

15 water, milk, liquid fruit extract, liquid vegetable extracts, liquid coffee extract,
liquid chocolate extract, tea concentrate, malt extract, plant extracts, a soya
component or any combination hereof. In yet an embodiment the milk is selected
from the group consisting of whole milk, cream, 2% fat milk, 1% fat milk, non-fat
skim milk, non-dairy creamer, whey fractions, casein, and any combination

20 hereof. Addition of a liquid component may improve factors such as taste,
viscosity and the nutritional profile.

For the aspect of providing the product of the present invention a process is

provided for preparing a nutritional product, said process comprising:
25 1) preparing a hydrolyzed whole grain composition, comprising the steps of:

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,

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

2) providing the nutritional product by mixing the hydrolyzed whole grain
5 composition with at least 2 essential minerals and at least 4 essential

vitamins.

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
10 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 nutritional
products according to the invention. Thus, in an embodiment step 1b) is

15 performed at 30-100°C, preferably 50 to 85°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.
In yet a further embodiment step 1c¢) is allowed to proceed at 70-150°C for at

20 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.

In yet an embodiment the reaction in step 1c¢) is stopped when the hydrolysate
25 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 the hydrolyzed whole grain composition in step 1) is
provided when said hydrolysate has reached a total solid content of 25-60%. By
30 controlling viscosity and solid content the hydrolyzed whole grain may be provided

in different forms.

In an additional embodiment the hydrolyzed whole grain component in step 1c) is
provided in the form of a liquid, a concentrate, a powder, a juice or a pure. An
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degradation, the sugar profile, the total solid content and to regulate the overall
organoleptic parameters of the final product.

To improve the enzymatic processing of the whole grain component it may be

10 advantageous to process the grains before or after the enzymatic treatment.
By grounding the grains a larger surface area is made accessible to the enzymes,
thereby speeding up the process. 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

15 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
20 other thermal or non-thermal treatments, such as pressure treatment. In a
further embodiment the nutritional product is applied to an enclosure under
aseptic conditions. In yet an embodiment the nutritional product is applied to an
enclosure under non-aseptic conditions, such as by retort or hot-for-hold.

25 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.

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

The invention will now be described in further details in the following non-limiting

examples.
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BAN (Novozynes) were anal ysed using g thin | ayer chromatography anal ysis
for activity towards arabi noxyl an and~beta-glucan fibre extracts both
conponents of dietary fibers of whole grain. 10 The results fromthe thin
| ayer chrexameiesiphy anal ysis showed that the anyl ase Validase HT and the

pr ot ease cal showed no ac on .either f a- gl ucan or
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(W v) %/ @8 ']% ucan nedi um viscosity (Megazyne) or Wheat 20 Arabi noxyl an
medi um i @& Wﬁgazyme) was prepared in water. The enzyne was added at

an enzynme to substrate ratio (E/S) of 0.1 % (v/v). The reaction was all owed
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pm) and 2F PUeHied & th EE‘%'SJ% 4 eyl @qqe@ﬁeegegnp%ragqr&dml L8 ISy

Agi | ent 1:204:cs&5deas. equi pped with 2 TSKgel colums in serie (G3000PWKL 7,8
x 300 mm, (GWWKL 7,8X 30 5 nm and wth a guard colum (PWKL 6 x 44 m).
(Tosoh Bioscence) SodiumNitrate 0.1M at 0.5ml/m n was used as running

buffer. Qtﬁtacérr%dméntd@n@ehyyrﬁ@fcbﬁcﬁdsmnla}d:e\)vaf@%ﬁwrﬁ&eattog&ﬁéubts 10 On
figures 2-4 graphs for both a control g: enzyne) and test with enzynes are

pl ot t etP rﬂ@ﬁktﬁé‘ﬂpe@FW@e behuedn 4P @ndudrsCant itaisgw ieMPerdtere e PeYmEsn t he
graphs itofmy é@@ymefédnewéat.érohgvé Be e?f‘We%keacbiQFtV haRmDId i eamboRbher .

Concl usions 15 No shift in oat beta ucan and wheat arabi noxylan fibre
nmol ecul ar'S\K}éﬁ'@ﬁﬁd%‘i’ gl Ithe ypgredienty ?f'i%'é‘(b?‘%ﬂolr@vﬁf}?@t RGAPD PG EME, Wistallt he
Al cal ase @séltﬂan(ia) BHhBted) uniVRdHedABRUFETisAombgdridogyr € 3) or MATS L (figure

4). 20
20 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

25 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

30 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.



WO 2011/ 070057PCT/ EP2010/ 069147 31 Exanple 5 - Nutritional ready to drink
beverage conprising a hydrol yzed whol e grain conposition. The hydrol yzed
whol e gr avo 2eommpoeas7t i on (HWEC) is provided accordi ng toPexarpdie/odoi4Bugar 4%
MPC 2.5% M | k powder 5.5% 1.5%oil 1,5% Water 80% HWSC (dry) 2.5% Vitamn A

(1U: 2250 Vitanin C (ng): 30 Calciufff(mg): 500 Iron (mg): 4.5 Vitanin D
(1U): 100-Mitamin E (1LU):

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

Example 2 - Sugar profile of the hydrolyzed whole grain composition

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

Carbohydrates HPAE:
The hydrolyzed whole grain compositions were analysed by HPAE for illustrating
10 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

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

Total dietary fibres:

Duplicate samples (defatted if necessary) are digested for 16 hours in a manner

that simulates the human digestive system with 3 enzymes (pancreatic alpha-
20 amylase, protease, and amyloglucosidase) to remove starch and protein. Ethanol

is added to precipitate high molecular weight soluble dietary fibre. The resulting

mixture is filtered and the residue is dried and weighed. Protein is determined on



7.5 Vitamn K (ntg): 20 Thiamin (ng): 0.4 Riboflavin (ng): 0.4 Niacin (ng):
5 Vitamn 66 (ng): 0.5 Folic Acid (nctg): 100 Vitamn 612 (ntg): 1.5 Biotin
(ncg): 75vBantiovhesni ¢ Acid (ng): 2.5 Phosphorus (ng): 5@0TIiERdémme(iaTg) : 45

Magnesi um (nmg): 100 Zinc (ng): 3.8 CQQper (nmg):

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
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




0.5 Manganese (ng): 0.5 5 Exanple 6 - Nutritional powder conprising a
hydr ol yzed whol e grain conposition. The hydrol yzed whol e grai n conposition
(HWEC) | swprouidess7accordi ng to exanple 1. 10 The powdePCIrEP2@ 0069147
reconstituted in a liquid before conggnption. Sugar 20% Mal t odextrin 20%
NFDM 40% Cocoa 10% Lactose 3% HWEC (dry) 2.5% Vitamn A (1U): 2250 WO
2011/ 070057PCT/ EP2010/ 069147 32 Vitamin C (ng): 30 Cal cium (ng):

Whole Barley:

Barley Reference Barley Hydrolysed

Alcalase/Validase

Total sugars (% w/w)) 1.21 5.24
Glucose 0.1 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

The results clearly demonstrate that a significant increase in the glucose content

5 is provided by the hydrolysis where the glucose content of the hydrolysed barley
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.

10 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 a increased
sweetness compared to the prior art.

15 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
20 and the ratio and amount of soluble and insoluble fibers are substantially the



500 Iron (mg): 4.5 Vitamn D (1U): 100 Vitamn E (I1U): 7.5 Vitamn K (ntg):
20 Thiamn (nmg): 0.4 Riboflavin (ng): 0.5 Niacin (ng): 5 Vitamn B6 (ng):
0.5 Foli cwaend/a7easg) : 100 Vitamn Bl2 (ntg): 1.5 Bi oti nPCRERR010/D69147
Pantot henic Acid (ng): 2.5 Phosphoruig(rrg): 500 | odi ne (ncgQ):

same in the non-hydrolyzed whole grain and in the hydrolyzed whole grain

composition.

Example 3 - Hydrolytic activity on dietary fibers

5 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.

10 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.

15

Example 4 - Oat B-Glucan and Arabinoxylan molecular weight profile
following enzymatic hydrolysis

Hydrolysis:

A solution of 0.5 % (w/v) of Oat B-Glucan medium viscosity (Megazyme) or Wheat
20 Arabinoxylan medium viscosity (Megazyme) was prepared in water.

The enzyme was added at an enzyme to substrate ratio (E/S) of 0.1 % (v/v). The

reaction was allowed to proceed at 50°C for 20 minutes, the sample was then

placed at 85°C during 15 min to enable starch gelatinization and hydrolysis. The

enzymes were finally inactivated at 95°C for 15 minutes. Different batches of the
25 following enzymes have been evaluated.

Alcalase 2.4L (Valley Research): batch BN 00013
batch 62477
batch 75039
30 Validase HT 425L (Valley Research): batch RA8303A
batch 72044
MATS L (DSM): batch 408280001



75 Magnesium (ng): 100 Zinc (ng): 3.8 Copper (mg): 0.5 Manganese (nmg): 0.5
Exanple 7- Nutritional tube feed conprising a hydrol yzed whol e grain
conposi t iw.208/07/s7hydr ol yzed whol e grain conposition (POBEP2018/0pe19Vi ded
according to exanple 1. Water 74% (dry) 3.5% Soy protein 6% Q |

Vitam n

10

15

20

25

30

A (IU: 1070 Vitamn C (ng): 50 Calcium (nmg): 257 Iron (ng):

Molecular weight analysis

Hydrolyzed samples were filtered on a syringe filter (0.22 ym) 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
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

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

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).

3. 5%
4. 24



Vitamin D (1U): 85.7 Vitamn E (1U): 12.9 Vitamn K (ncg): 20 Thiamn (ng):

0.32 Riboflavin (ng): 0.36 Niacin (ng): 4.29 Vitamn B6 (ng): 0.5 Folic

Acid (ncgwo2aialo™svami n B12 (ncg): 1.29 Biotin (ntg): 62C3/HPacmwossieni c Acid
. 2.14 Phosphorus (ng): 257 | odi e (ncg): 37.5 WO

2011/ 070057PCT/ EP2010/ 069147

Example 5 - Nutritional ready to drink beverage comprising a hydrolyzed

whole grain composition.

The hydrolyzed whole grain composition (HWGC) is provided according to example

1.

Sugar 4%
MPC 2.5%
Milk powder 5.5%
1.5% oil 1.5%
Water 80%
HWGC (dry) 2.5%
Vitamin A (IU): 2250
Vitamin C (mg): 30
Calcium (mg): 500
Iron (mg): 4.5
Vitamin D (IU): 100
Vitamin E (IU): 7.5
Vitamin K (mcg): 20
Thiamin (mg): 0.4
Riboflavin (mg): 0.4
Niacin (mg): 5
Vitamin B6 (mg): 0.5
Folic Acid (mcg): 100
Vitamin B12 (mcg): 1.5
Biotin (mcg): 75
Pantothenic Acid (mg): | 2.5
Phosphorus (mg): 500
Iodine (mcg): 45
Magnesium (mg): 100
Zinc (mg): 3.8
Copper (mg): 0.5
Manganese (mg): 0.5

Example 6 — Nutritional powder comprising a hydrolyzed whole grain

composition.

The hydrolyzed whole grain composition (HWGC) is provided according to example

1.
10 The powder is to be reconstituted in a liquid before consumption.

Sugar 20%

Maltodextrin 20%

NFDM 40%

Cocoa 10%

Lactose 3%

HWGC (dry) 2.5%

Vitamin A (IU): 2250




33 Magnesium (ng): 87.5 Zinc (ng): 4.82 Selenium (ntg): 17.5 Copper (ng):
0.47 Manganese (ng): 0.43 Chromum (ntg): 28.3 Ml ybdenum (ntg): 32.1

Chl ori de womp1/@2B7Chol ine (ng): 85.7 Exanple 8 - RTD EGomPea1e/ bt i ti on
Product for Weight Loss conprising a,hydrol yzed whol e grain conposition.
The hydrol yzed whole grain corrpositig (HWEC) is provided according to
exanple 5- 1. VWater 81% HWSC (dry) 3.5% Casei nhate 6. 5%

Vitamin C (mg): 30 7
Calcium (mg): 500
Iron (mg): 4.5
Vitamin D (IU): 100
Vitamin E (IU): 7.5
Vitamin K (mcg): 20
Thiamin (mg): 0.4
Riboflavin (mg): 0.5
Niacin (mg): 5
Vitamin B6 (mg): 0.5
Folic Acid (mcg): 100
Vitamin B12 (mcg): 1.5
Biotin (mcg): 75
Pantothenic Acid (mg): | 2.5
Phosphorus (mg): 500
Iodine (mcg): 75
Magnesium (mg): 100
Zinc (mg): 3.8
Copper (mg): 0.5
Manganese (mg): 0.5

Example 7 - Nutritional tube feed comprising a hydrolyzed whole grain

composition.

5 The hydrolyzed whole grain composition (HWGC) is provided according to example

1.

Water 74%
HWGC (dry) 3.5%
Soy protein 6%
Qil 3.5%
Vitamin A (IU): 1070
Vitamin C (mg): 50
Calcium (mg): 257
Iron (mg): 4.24
Vitamin D (IU): 85.7
Vitamin E (IU): 12.9
Vitamin K (mcg): 20
Thiamin (mg): 0.32
Riboflavin (mg): 0.36
Niacin (mg): 4.29
Vitamin B6 (mg): 0.5
Folic Acid (mcg): 171
Vitamin B12 (mcg): 1.29
Biotin (mcg): 64.3
Pantothenic Acid (mg): | 2.14
Phosphorus (mg): 257
Iodine (mcg): 37.5




Ol 1% Mal todextrin 8% Vitamin A (I1U: 1000 Vitamn C (nmg): 18 Cal cium
(mg): 250 Iron (ng): 3.6 Vitamn D (1U): 80 Vitamn E (IU): 6.0 Vitamn K
(ncg): lewoham7eos(ng) . 0.45 Riboflavin (ng): 0.52 Ni acPaT(Pg)10/049197 Vi t ami n
66 (nmg): 0.6 Folic Acid (ntg): 80

33
Magnesium (mg): 87.5
Zinc (mg): 4.82
Selenium (mcg): 17.5
Copper (mg): 0.47
Manganese (mg): 0.43
Chromium (mcg): 28.3
Molybdenum (mcg): 32.1
Chloride (mg): 225
Choline (mg): 85.7

Example 8 - RTD Complete Nutrition Product for Weight Loss comprising
a hydrolyzed whole grain composition.

The hydrolyzed whole grain composition (HWGC) is provided according to example

5 1.

Water 81%
HWGC (dry) 3.5%
Caseinate 6.5%
Qil 1%
Maltodextrin 8%
Vitamin A (IU): 1000
Vitamin C (mg): 18
Calcium (mg): 250
Iron (mg): 3.6
Vitamin D (IU): 80
Vitamin E (IU): 6.0
Vitamin K (mcg): 16
Thiamin (mg): 0.45
Riboflavin (mg): 0.52
Niacin (mg): 4.0
Vitamin B6 (mg): 0.6
Folic Acid (mcg): 80
Vitamin B12 (mcg): 1.2
Biotin (mcg): 60
Pantothenic Acid (mg): | 2.0
Phosphorus (mg): 200
Iodine (mcg): 30
Magnesium (mg): 80
Zinc (mg): 3.0
Selenium (mcg): 14
Copper (mg): 0.4
Manganese (mg): 0.4
Chromium (mcg): 24
Molybdenum (mcg): 15
Chloride (mg): 340
Choline (mg): 20




Vitamn 612 (ncg): 1.2 Biotin (ncg): 60 Pantothenic Acid (ng): 2.0

Phosphorus (ng): 200 lodine (ncg): 30 Magnesium (ng): 80 Zinc (ng): 3.0
Sel eni umwyorgir/070e57Copper (ng): 0.4 Manganese (ny): 0. 4PCREr21005IATQ) :

Mol ybdenum (ntg): 15 Chloride (ng): ﬁo Choline (ng): 20

10
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Claims

1. A nutritional product comprising
- a hydrolyzed whole grain composition; and
- an alpha-amylase or fragment thereof, which alpha-amylase or fragment
thereof shows no hydrolytic activity towards dietary fibers when in the
active state;

wherein said nutritional product is fortified with at least 2 essential minerals and
at least 4 essential vitamins.

2. The nutritional product according to claim 1, wherein the nutritional product

further comprises a liquid component.

3. The nutritional product according to any one of claims 1 or 2, with the proviso
that it does not comprise a beta-amylase.

4. The nutritional product according any one of the preceding claims, further
comprising a protease or fragments thereof, at a concentration of 0.001-5% by
weight of the total whole grain content, which protease or fragments thereof
shows no hydrolytic activity towards dietary fibers when in the active state.

5. The nutritional product according to any one claim 1-3, with the proviso that it
does not comprise the protease.

6. The nutritional product according to any one of the preceding claims, wherein
the nutritional product further comprises at least one of an amyloglucosidase or
fragment thereof and an glucose isomerase or fragment thereof which
amyloglucosidase or glucose isomerase show no hydrolytic activity towards
dietary fibers when in the active state.

7. The nutritional product according to any one of the preceding claims, having a
total content of the whole grain composition in the range 1-30% by weight of the
nutritional product, such as 1-20% and 1-15%.

24



34 Clainms 1. A nutritional product conprising a hydrolyzed whole grain
conposition; and an al pha-anyl ase or fragnment thereof, which

al pha- amavazetliar7odsragnent 5t her eof shows no hydrol yti c 2CTiRPRe19/060WATr dS
dietary fibers when in the active stg[lse; wherein said nutritional product
IS fortified vvith at | east 2 essenti m nerals and at | east 4 essenti al

vi tam ns. .. The nutritional product according to claim1l1, wherein the

nutriti on%rl-”t?r B%EP”F[JP‘EQ%‘F" BerRpr |”§é§ AV QP NEEERERE Claims, wherepe

nutritiongle HAPEIYEEd MORT Gig cbPpabivioAis sdstamal Intdet Betavglubah he provi so
15 that it does not conprise a beta-anylase. 4. The nutritional product

accor di ngSt&l'ﬂFU'E?n'@'%tfvetWetr’@rgéégmgn@aﬁ%ﬁﬂ , further conprising a protease or
fragnents thereof, at a concentration of 0.001-5% by weight of the total

whol e grain content whi ch Prot ease or fragnents thereof 20 shows no
hydrol yi% H&F%WW”%W% AFrding i ranapieihe Rrepeding Slaivie, wherein 5.

The nut righedR@rolpr&H Wbl Bbm@okiBioAMasN8uBstantBI Intdct WdbhdxyaPr ovi so
that it does not conprise the protease. 25 6. The nutritional product

accor di neStfrtaify reF oo HReSIAEGeMaER] 1@ ai ms, wherein the nutritional
product further conprises at |east one of an anyl ogl ucosi dase or fragnent

t hereof and an gl ucose isonerase or fragnment thereof which anyl ogl ucosi dase
or gl ucostl-i H¥nitaisiengherpdyet aseerdingttp @nycane oft thetrsgeeding gladar Yhereher s

when i{y tipe ﬁﬁFlthﬁaﬁ&@HGd 52 JmaTtb"se'thgrluédser?@tlo %Rﬁ\‘f’@h43§5\9r\/\ﬂa‘ dﬂ& jho any

one of the preceding clains, having a tot content of the wh rain

conposi t i 168 Rradugie skghge bELOS‘O@/@@M REEQ @6 Q@I‘OW RE0QLErT- tttedmmSOplr tas such
as 1-20% @é?&N?Olir?(V%uchVQ BOLY/ Qqq gﬁ/éﬂg@g@/ﬂfglﬂ 35 8. The nutritional
0 C

product according to any one e precedi ng al s, wherein the

hydrol yze ole grain co has a substanti al tact .bet a- gl ucan

o7 ruot ur o el it Pot RO redcRgnaED avane o Be Frecdind Elaimenaneisoduct
accor di nghle@AvioNaIeroliutthe apscedst agephiaiond, probecteiuthtdsea pyddiagyweed whol e
grain con&uﬁl tion has a substantial intact arabinoxylan structure relative

to thel ‘?'ng mat eri al . 10. The nutritional product according to any
one of the preceding clains, wherein 10 the nutritional product has a
mal t ose t12.gThecoseitioadl prodetoaccbading thyanwedrghef the preeegingdledms, wbhereias

bel ow 1201, .Such % el A HchE: GucrPSl G¥ead: 4 oSuCl 25ichel gue 305y such

as bel ow Or 'such™as eI ow I onal ™ pr'odu
accor di ngpd at leagt ®eesoftial nenerate ek mjecctbmfrmn tiv greamcaisistingt ofi dalousl,

product i ct .S n 15 1'iquid.

12. The nCtSJ %eF §ﬁ§|e |'or odﬁ‘lgg %gg %hesghéﬁgs oﬁs’t %gg'lﬁr%chh"'% "cl ai ns,

wher ei 20 trelybtdehers hidket p&ﬁamntmalselenrmm ,adiicons tioh aad vahatieastpréfersbigh as at

| east 6, and such as at |east 8 essential mnerals are selected fromthe

group conzsh%'tqal]ri Ugsd GZPcmﬂ%neééfBber i odi ne, iron, magnesi um manganese,

phosphorus, boron, chrom um 20 nolybdenum nickel, potassium selenium
ref er ab zi nc

SO b4 o ARRSEb AN cPLEL AR ot ol UMERS S egeRlan
wher ei n tﬁrne aﬁtledasialséss@nﬁatsatﬁmais guttans as Jeastiéhsash at at st 86andgabh as at
| east ?5 as gt Ieast 10 essential vitamins are selected from the group consisting of biotin,

folic acid, niacin, pantothenic acid, riboflavin, thiamin, vitamin A, vitamin B12,

vitamin B6, vitamin C, vitamin D, vitamin E and vitamin K, in particular folic acid,

riboflavin, thiamin, vitamin A, vitamin B12, vitamin B6, vitamin C, vitamin D

and/or vitamin E.

30
14. A process for preparing a nutritional product according to claims 1-13, said

process comprising:

1) preparing a hydrolyzed whole grain composition, comprising the steps of:



25 as at |east 10 essential vitamns are selected fromthe group consisting
of biotin, folic acid, niacin, pantothenic acid, riboflavin, thiamn,

vitam n AvOwntizmes7B1l2, vitamin B6, vitamn C, vitam n PCTXEPR@ENios1E and
vitamn K, in particular folic acid, jpiboflavin, thiamn, vitamn A
vitamn Bl12, vitamn B6, vitamn C éétam'n D and/or vitamin E. 30 14. A
process for preparing .a nutritional product according to clains 1-13, said
process conpri®) ﬁ@nta%ln%,ae\ﬁla(plp@a@ WW%%%t%BI%‘ZW%WW&T i on,
conprising the siper, ehe en%‘@n@%iﬁﬂb@&ﬂﬁﬁ&ﬁ?ﬁﬁﬁﬁ@b@ﬂé&a@%ﬂ@ AheRhnaeact i ng

a whole grain corrponent Wi an enzyme conposition in water, the enzyme
conposi ti on conpfPisl §nyvate FQJHE‘?S'B%%SBPWW&-WY%@éyt'csaéitH"téﬁEVﬁ‘ﬁd%@ﬁfﬁﬂl tion
showi ng no hydrokiyki¢ activity towards dietary fibers, 5b) allow ng the
enzyme conposition to react with the whol e grain corrponent to provide a

whol e aln hy, ro sat rovidin dr e raln

corrposi i on by*4 A efﬂ ne}d-' gg]edco(mg %n Wﬁ?ﬁcgﬁéq ﬂhﬂf ?é‘ has reached
a viscosity corrptom@dnbett we@rnoﬁaeandh&@@amﬂa/dro%am,lred at 65C, 102)
providing the nutritional product by m xing the hydrol yzed whol e grain

conposi tion W'é) 1Qﬂévuélﬁ Sthe%y%?&gf%:! ﬁ:’hol’é‘ é]%[r?‘!:&n &ltigh b&@ﬁé&tuv‘étﬂ%%‘éfﬁ' al

vi tam ns. e pr cess accor to clal m el n the rolyzed
whol e grain conp@QZ‘lmgﬁWhﬁ!nsﬁaerthqulﬁam baiid%@hﬁﬁeaw@@@&iltwm@ﬂl%@ate has

reached a total galf&nl80 GARRIH0 APa2nEl%0red at 65°C;

10 2) providing the nutritional product by mixing the hydrolyzed whole grain
composition with at least 2 essential minerals and at least 4 essential

vitamins.

15. The process according to claim 14, wherein the hydrolyzed whole grain
composition in step 1) is provided when said hydrolysate has reached a total solid
15 content of 25-60%.



