PROTEI N HYDROLYSATE COMPGCSI TI ONS HAVI NG ENHANCED CCK RELEASI NG ABI LI TY
CROSS REFERENCE TQ RELATED APPLI CATI ON [ 0001] This application clains the
priority wo2008/q842i si onal application nunber 61/ 141 , 9®tTfush@d/oBseenber 3
1, 2008, which is hereby incorporated by reference in its entirety. FIELD
OF THE | NVENTI ON [ 0002] The present invention generally relates to protein
hydrol ysates. In particular, the protein hydrolysates generally have

enhagced cgo![ ecystokgnbﬁgi%ﬁ@s ctl Vi t% lthrg?e pr(é:tb\(e::(n hyﬁgogsjﬁ—lés
may be used to provide y. GROU
I NVENEFQ@'SBQQEﬁIEREWCEG\‘G ' G d| Seases associated with

obesi ty 3 S hroughout the world. Wile
]E here is f(muﬁl] Higlseadpplildfatléryctagnsahspnoatyaﬁm? phémsuljgalfa%mlo?]tlémpluma he

ast rrli I.Te st I ndi vi dual s. and t he concom tant
consﬁﬁﬁﬁﬁ“ fleg Hacemper 31w§95§f ‘é(L‘tChf'B r%tahkﬂlgo'fn?r%@dmygw ¢reNe@dn Bhd/ or
sugaénn&£p04] One viable target for combating the obesity epidemc nay be
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nmeal . F j R medi at es several physi ol ogical processes
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of fefRMPESINGNEL PEID }’drPMﬁa@ FRMROBWERS: t herefore, for a nutritious,
readily accessible food product that can be consunmed "on the go." This food
pr oduct should not onIy taste good, but it should also be nutritionally
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aspect that
to increased interest in vegetable proteins such as soy protein.
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[0004] While soy is an excellent source of protein, it tends to have a grey
color making it unsuitable for use in some food products. The grey or light beige color
of soy proteins often pose a challenge for the use of soy protein in various products like
beverages, whole muscle applications, and cheeses. Consumers do not.alwéys ‘
appreciate the grey or light beige color. What is needed, therefore, is a soy protein
product having increased whiteness. Further, soy protein typically requires high heat
and high solids to coagulate; therefore it has been difficult to make a soy cheese with
properties similar to dairy based cheese. It would be helpful to have a soy protein that
coagulates when minimal heat is applied.

SUMMARY OF THE INVENTION
[0005] Among the various aspects of the present invention is the provision

of a protein hydrolysate composition that includes an enriched hydrophobic core region
(47 kDa fragment) of B-conglycinin. The protein hydrolysate composition comprises a



enconpasses a protein hydrol ysate conposition having chol ecystoki ni n ( CCK)
rel easing activity. The protein hydrolysate conposition conprises a m xture
of pol ypepoi2de/d78gment s havi ng an average size of | esspChars2abnssed 00, 000
Dal t ons, wherein a soluble fraction of the protein hydrol ysate conposition,
at a concentration of at |east about 0.5 ng/ni, stinulates CCK releasing
activity with a potency substantially siml ar to greater than 50% of CCK
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rel ea % cells stinulated with 100 nMof PNMA for 4 hours. [0008] A

further asrtmnof t hanpttRs eidbebNMaRbiiNErRibhGHBARRBsas BRIBedss for pronot i ng
satiety in_a subject. The nmethod conprises adm nistering to the subject an
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phot ogya\m‘igmmuhedﬂm@ﬂbgmen(;opl es of this pat ent appI i cat| on publication
wi th col or hotographs wi | rovi ded by the O‘frig: pon %est and-
payment of [ é) ]necesgaprﬁhe@gspect of the invention provides food products omprising
-a protein hydrolysate composition. The protein hydrolysate composrtron comprises a
mixture of polypeptides enriched in a 47 kDa fragment wherein at least about 10% to
about 66% of the polypeptides by weight aré the 47 kDa fragment.
[00010] Other aspects and features of the invention erI be in part apparent '

and in part pointed out hereinafter.

' REFERENCE TO COLOR FIGURES
[0001 1] The applrcatron contalns at least one photograph executed in color.
Copies of this patent applrca,tlon publication with color photographs will be provrded by

the Office upon request-and payment of the necessary fee.



DESCRI PTION OF THE FI GURES [001 1] Figure 1 shows the stinulation of CCK
rel ease by soy and caseinate protein hydrol ysates prepared by digestion of
each wi t wpepsyvatsee pepsin and pancreatin conbi ned to mpaT@skéve/oaisgest i on
in the stomach and upper snmall intestine. The protein hydrol ysates were
added to the nedia of STC-1 cells at a protein concentration of
approximately 2 ng/nl, and the enzyne controls were added at equival ent

di | ut i $ Ontr sactkon mxture (which included the enzyme(s) in
t he am - H@FI &te). Plotted is the % CCK rel eased into the
nmedi a of STEBO12]el | s Figuran & 8 SIS-PAGE &f bhassatedsdit oteih KRl IyaRt es
gener at %E the pepsin or pepsin and pancreati n,®enzd/_rres,_co:rrpa,r}‘ed to the
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the equival ent digestion ~intact casel nate protein. [0012] Figure 2
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raction, ectively. Sizes cul ar. wei ght standards, are
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4A-4H and with different % degrees of hydrolysis
24, 48 and 96 mg GE/kg of curd slurry solids respectively, lanes 9, 10, and 11 contain

samples hydrolyzed for 120 minutes with GE concentration of 24, 48 and 96 mg GE/kg
of curd slurry solids respectively, lane 12 contains standard soy protein isolate SUPRO®
500E. |

[000156] = Figure 4 shows a comparison of the whiteness index of GE treated
isolated soy protein hydrolysates versus another serine protease, serine protease (SP)
from Nocardiopsis prasina treated isolated soy protein hydrolysates.

[00016] Figure 5 shows the enrichment of 47 kDa polypeptide from GE
hydrolysate by NaCl treatment. I: indicates the original sample with treatment of 4.8 mg

| GE/Kg protein; II: describes the process of dissolving protein in 2% NaCl and mix at

75°C for 30 min; |Il: describes the process of centrifuging the NaCl treated sample at
3,000 x G for 10 min; IV: indicates the supernatant fraction which mainly consists of 118
and beta subunit of 7S enriched fraction; V: describes the precipitate fraction which



(9DH) obtained with the various incubation conditions conpared to the % CCK
rel eased by 100 nM PMA, which was set at 100% %CCK rel eased into the cell
cul ture medi2al0/gseal cul ated as described for Figure 1. PEWUS2aOem6ELCK

t hrough a direct stinulation of protein kinase C (PKC). Each soy protein
hydrol ysate was added to STG-1 cells at a final protein concentration of
approximately 2 ng/nL. Figure 4A shows stinulation of CCK release for soy
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shomspiscbterml ation of CCK release for soy protein hydrolysates treated with
serine protease from Nocardi opsis prasina. Figure 4D shows stinul ation of
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an '”E?ﬁ&n?fw eRfi ein digested by these enzynes yields peptides that have
CCK releasing acti'vity on enteroendocrine cells. Figure 1 also shows that
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70(12), 2844-2852). Protein sanples were’solubilized in 20 volunes of 0.01
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hydrolyzed with 6mg GE/kg protein to centrifugation. Lane 6 is sample hydrolyzed with

12mg GE/kg protein of sample on dry matter basis, lane 7 is the precipitate from

subjecting sample hydrolyzed with 12mg GE/kg protein to centrifugation, lane 8 is

supern'atant from subjecting sample hydrolyzed with 12mg GE/kg protein to

centrifugation. Lane 9 is molecular weight standards.

[00022] Figure 11 is a color photograph of gels made from GE treated soy

protein hydrolysates with 6 and 12 mg GE/kg protein enzyme dose. Gels were made

from hydrolysates and hydrolysates UF where hydrolysates were subjected to

precipitation at pH 4.5 to remove shorter fragments.



and digestion was continued for another 4 to 18 hours. Degree of hydrolysis
was determ ned by the reaction of primry am ne groups with

0- pht hal avdehywdas{e®PA) vs. total anount of prinmary am necpriss@aneisns sanpl e
after acid hydrolysis ( 1 100C for 24 hours) (known-as the "OPA nethod").
The protein hydrol ysates were added to the nmedia of STC-1 cells at a
protein concentration of 2 ng/nL, and the enzyme' controls were added at
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el ease = SA control wad , x 0 0 (‘ng CCK PNVA
mell - ng CCK BSA control mell) [0016] It has been dlscovered as .
i1l ustra : : ] atjc digestion of a protein |nto
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i nvention provides a process for preparing a protein hydrolysate conpr|5|ng

a mi xterminali(Golerpiuis) isifte of glytasnic acithei agpaitic ao@rragelt%mz@mposlte@@ t han

one’ of STl on R PAGENGRTGLF A7 500 i AR KPR h FelMif g '
frag rreotrtprleédtdﬁmedBW!rfoptlobllczr.ecoﬁ@@clhHﬂctc&eérégloh&if(the Qrcgryldifih ermhear e
descr ul lélybel OW. protein material [0018] -limting

exanphxgrwo (5 B-28NElypint epre rﬁat%wfathgﬁmgmmauaﬁpw@@é.qﬁg andi@h as soy
or nogy$ GNtSO\FvHFcﬁ'%}é tg@cawﬁgbheyrhece@abamthﬂg'danag%lrﬁﬁs%uuﬁ%?% 55@ ato,

rice, proteins, suc pro el ns and
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f f I h f
the | Fatimentn e St brdein arBlSoE fBrsiliogkfars tapoved RhieReramde@s soy
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met hods known in the art. The whol e soybeans may” be’ standard soybeans

(i.e. thamrfdeg?éfﬁ@tymrﬁSych%ﬁef,m@ldm,sbaadwmpmmdombuyctmd. fied

‘ [00026] Serine Protease, also called glutamy! endopeptidase (termed “GE”)
from Bacillus lichenformis (UNIPROT: P80057 as disclosed and charactériZed inus
Patent Nos. 4,266,031, 5,874,278, and 5,459,064 and Intef‘rnational~App|icatioh Nqs.
"WO 01/16285, WO 92/13964, WO 91/13553, and WO 91/1355~4,' eaéh of which is
incorporated by reference in its entirety) cIéaVes**prot‘eins at th‘erC—te”rmiriaI of glutamic
acid and aspartic acid residues. By modifying the substrate, different hyd'rolysis
outcomes were achieved as a result of the enzymatié reaction at the éam'e 4‘é‘nzyme and
substrate concentrations. When the GE reaction was carried out on spray dried soy
protein isolates, the reaction was mq;e“ fandom, generating p'e‘ptidé}\ragmeh‘t's of various.
molecular weights as was evident from the SDS-PAGE (Figure 1); however when the
reaction was carried out on the Soy protein slurries made from the soy flakes by
iSoéIectric precipitation of the proteins, the proteins were in a more native form and the



soybeans (such as, e.g., soybeans with nodified oils, soybeans with

nodi fi edcar bohydrat es, soybeans with nodified protein subunits, and so
forth) orwoantwatsdszons t hereof. Suitabl e exanpl es of sopCcprust@oicIsas eri al

i ncl ude soy extract, soym |k, soym |k powder, soy curd, soy flour, soy
protein isolate, soy protein concentrate, soy whey protein, and m xtures
thereof. [0020] In one enbodi nent, the soy protein material used in the
process, e, \(: I Nl S t , lled. i 1. e Ln, or
PSS R BaRoR YRRl Suy™ 1 Bt BLES STt e PR, o
about add%coynyatidreofdORDa proicit fragmienedt dlasiappediedl Bdye pegtspeifictol at e nmay
conpri k% intact soy proteins or it may, conprise partially hydrolyzed soy

pr ot eiIRAVagRAT &GongntiginANdRaRASPABININe HyaNIgIseesRkwWrChFNgedrdsols
subuni i ; -PABE 448 (Fid ' - RERHET N
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avai | alibes footheegangration 6f matesl aeth enrichestR-conglysinindre ragidnifraxitiode on

SUP rl% 500E,, SUPRQ(r) 620, SUPRQ(r) 760, SUPRQ(r) 670, SUPRQ(r) 710,

SuUP 'g8SEAe. SUPRO(r) 313. [0021] In another enbodi ment, the soy protein

mat er ijal Mproess FEPPrapAiRg A PRIEANHYSlysshd CBrilissifiopr otei n content of

about 65%to | ess than about 90% on a” noi Sture-free basis. Exanples of
sui tabl e sdQ0Q2@: ei n Qimaspeataf die praseat inventier pravides a erogassifatle ALPHA(r)

DSP- C, - AlLP 1 , (1) 5800, - whi. e rciall
avai | BEpetieba PP o sbe GG L OMntishE s syl B ARG EREES ey b

bl endedrishéd it het7skiya fragtreint Thelprbeessacartipriddst cirtadting @ ppstein materfal t he soy
protein isolate as a source of_ sqy Frot ein materi al . [0022%%I n yet anot her

enbod WD eDARPRRIIFaSE Shat sPasifically sleavay the Petgintmatarial GRited CREROXY! pr ot ei n
cont el iihaPOQE bf égﬂéﬂp% 289\ a@?%a/illt@yfhc?jdé;{ﬁégb r8a ket hasise of e soy flour

may be defatted s our, part atted soy our, or tull fat soy

f | our polpepsidgs Ehdohedvinya & Ki)aefrdgaient.t h soy protein isolate or soy protein
concentrate. [0023] Wen soy flour is used, the starting material is
typically defatted soy flour or flakes. Full fat soybeans contain

appr oxi mat q{y)argg,%ooaghgg eby wei ght and approxi mately 20% oi|l by weight.
These whol e fulI” fat soybeans nay be defatted through conventional
processes \[PRORE def dihegerosess comprises clebsingdhe proteimmaserial intag mibdure n

materi al . K | he s ¢l eaned ehul.l ed acked,
passed eHIEBRLRAT BB eehdfs F 3RRG T ae Brorkl Rt o ER o G LR Ven
ext r aghidopeplidaszetodbrhexiaiolsat Hie ApdiodRatatriytsd vieavsd furtiertusarf ah he
oil and produce "spent flakes". The defattedflakes may be ground to produce
a soy eXPBEPtidage: hough the process is yet to be employed with full fat soy
flour, it is j at full fat soy flour nmay al so serve as a protein
sour ce. HO\;\}eere)(?l?}n\?’vﬁg%eﬁahul | fat soy flour is processed, it is nost likely
necessary {00029 a s&Nuoar-bmitiog etaemples of buitablé preteirsmateriatemctudeugmt, i on to
remove oil . B ,
amaranth, arrowroot, buckwheat, canola, cassava, channa (garbonzo), corn, legume,
lentils, lupin, millet, oat, pea, rye sorghum, sunflower, tapioca, triticale, dairy, and
combinations thereof. In one embodiment, the protein material may be a soy protein
material. A variety of soy protein materials may be used in the process of the invention
to generate a soy protein hydrolysate. In general, the soy protein material may be
derived from whole soybeans in accordance with methods known in the art. The whole
soybeans may be commodity soybeans (i.e., non genetically mOdifie‘c_i soybeans),
genetically modified soybeans, and combinations thereof. Genetically modified
soybeans include soybeans with modified protein, oil, or carbohydrate compositions,

such as high B-conglycinin soybeans and high oleic soybeans. Suitable examples of



[0024] In another alternate enbodi nent, the soy protein material may be soy
storage protein that has been separated into major fractions (15S, 11S, 7S,
and 2S) owmothm/bssis of sedinmentation in a centrifuge. POTgS2@9Mb9868 he 11S
fraction is highly enriched in glycinins, and the 7S fraction is highly
enriched in beta-conglycinins. [0025] In another enbodi nent, the protein
material may be derived froma plant other than soy. By way of non-limting

exanpl | & [ ncl ud marant h, arr,ow oot,, . barl e buckwheat ,
canol 20 Alelf refe Rl A Goe 55, £ 6astShERML 58V FBI Heatada gl o f o0
oat, ipe@teirpo@racieiitrarté,cmgnﬁu«eso?ﬁnigbumes,tahfdl Mh@iresitidiedga, triticale, wheat,
and m xtures thereof. Especially preferred plant proteins include barley,
canol a, | ufP®030Gai ze In @aE emhediment.dhe soyinseteinwmeigrial asgd dnths processs

t here ' . , i | nRy;.he.. ol a neal,
canol gf]?yr %?gmg?lgfcﬁb‘;@ﬁ @té%'Bi(QE‘Bfg&ﬂgi’ A@E’S’)tﬁgggtpﬁ{egf lsglrat‘g};nlﬂiieﬁ%?goﬁhs

t her eddalated smyqirbtrinehbeslameotein toetept andt [pasttabiout 98YeEbAProtey dreamai ze or
corn pratein Ipovl,gjer,, i ze or corn protein concentrate, nmmize or corn

pr ot eitP PUbFLEE, "’i?éﬁ-zgﬁ%i'soé%tﬁﬁ 5@&%&%% EMREEINEAGH SeM Profginseordt Mayr n
glute o Qi j ' i eof. In
G111 COR e PERLER 60280 0 iotek, "TIRE Mokl <0f prah! Aol Bl 4 Bohcncer
bar | egoptest of atatage prateint sybumits Isegh @sotSi 1139, 28, and, 1581r Nep-limsitihg  bar | ey
flour, gr conbinations thereof. In an. alternate enbodinent, the plant

pr ot e HSMEE DL B PLHERS thelinaY BgiSFeh die PIPIE IXEBUOR &8 n pr ot ei n
concegbhhércially aiibaidr@xaniphe fesh -Sdife ana (St Lalise M@y, angThadygent , the
plant protei,n material pay be oatngal, oat flour oat protein flour, oat

pr ot eV BE) aﬁo@,E,&iPBQOt%ZQn SHRent1&: and SURBRDI 4 BBdselatatesayoprotains.y et

anot her e A\f|\nt =Y i wpea
protein i g@?@?%ﬁ peatlrg(rag {éll%gtegﬁ]o%ﬁerﬁ%aﬁ%?@é, §é¥ 3&0&%?’%1??8{%@1{%@%%3@ In still
anot heroteirbeshosatate ($RCpIvettith pastagprotemicentent ofaljoltes IBttalesspthaheibout
powder otato sol ate, potato protein concentrate otatq flour,

o]

rotein j
 CoghhanameIstierEen basis. EXEmRInG P! SRR SaY POt REaCaRtratrsaT in

mat er d inVRYOR ifdiGfe ALPHA® HEPEC "BR)con™ Cmﬁiqﬂ®%%rﬁg)§ggpm5§® Bhe

ein
i solate, rice proteln concenirate, or conbinations T I’ ano 'ér
al t er ase eommierdiatiy mvailalie fronaSolae, b€ (Stakeuis aMOyaAltzenativedy; soy@refem

owder, wheat, gl uten, wheat ge . at flour, . wheat tein isolate, wheat
b ot ecRnEa A Tpal B buliia vl b (shlBER0 spy Plithis BineBhils farth BASOPIEE: eof

[ 0026}hd iBoRitbesof PRSEINBNbSoutdteoPEG) SioteifRhfEligl, May be derived from an
ani mal source. |In one enbodi nent, the animal protein material may be

derived fr&RQHs. Nbnyet anathegermeadipnesy, tie say proteio reafgriph magibessaync ude
poveenith, Sion 1o B BT s bR e BB Ep ST T bl @
conbi TatisvySldunen®obe defiitenr styellag, paytiaiye deeiticdasbyfficum éhill fat soy flour.

Alternatively, soy flour may be blended with isolated soy protein or soy protein

concentrate. Any combination of soy flour, isolated soy protein, or soy protein

concentrate will work. One skilled in the art can combine these ingredients depending

on the desired attributes of the end use product.

[00033] When soy flour is used, the starting material is typically a defatted

soy flour or flakes. Full fat soybeans contain approximately 40% protein by weight and

approximately 20% oil by weight. These whole full fat soybeans may be defatted

through conventional processes when a defatted soy flour or flakes form the starting

protein material. For example, the soybean may be cleaned, dehulled, cracked, passed

through a series of flaking rolls and then subjected to solvent extraction by use of



eggs of chicken, duck, goose, quail, or other birds. In an alternate
enbodi nent, the protein material may be derived froma dairy source.

Sui t abl e waiznw/Esweei ns include non fat dry milk powder pCmiuskooone4ses n
isolate, milk protein concentrate, acid casein, caseinate (e.g., sodium
casei nate, cal cium caseinate, and thelike), whey protein isolate, whey
prote| n concentrate, and conbinations thereof. The mlk protel n materl aI :

d d f he ‘ | s d
e o Retire, ot e ABbFahite BRRERI OISRt s P45 oFGHEle e roAET hats, 13,
from HB\%tt@dS‘@k%‘é,méV BaFouRPRNERUUEE o SN Aqrhoabnltﬁégn&cesfs i$ gadlmsed or

aquati c ani nmals. an ‘exanpl e, the ‘ani nal: Efroteln ma e gelatin, which is
pr oduesplepedyitin ftdl fahgay Hpykiitss believed g fulehat pay flewdr maarﬁlamserwore@sa

CPon BV bR Pav BT SinerB B CeRULRBE  GrBbafbd i po a0 T hatt '
one OhB@éssarrﬁt@UQe ﬁ%@falr@tiorﬁst%ﬁ srxroh bethireedtage t:émnm’ga@eﬁ $o esmbbee oil.
i nvention IS pl’ oteln éﬁr ol ysat e conposi| tion be pr epar ed from

a conbi nat (P03 a sby WESITI%" embadigign th QrWYQVOI%gtaI%%%I 'B@YIB? sy ovlki n

mat er 0

pr epa%ggrqért@%&ngomﬁ) i on dgag'I’)'ﬁI IgIDI?I{ %I %b@@rsmagagﬁdd tEInIe&oIIE%IaIIIQ%r otein
mat er bakog ﬁberct,edy bomrh)lrtat-ngrfcmy ftoun,ssslateugsoyf piodeihegr, soaptein |1 upin,

t ta I d I
anot nEPRHEHR RUNPRTE Bnstasile RS LG ATenpERess aregebls. gEBRATEY O
a_comBhnag asied aﬁnser)ésruf%@bndrmbqrrba% ctand two other protein materials

sel'ecte romthe group consistin arl ey, canola, lupin, nuize, oat,
pea, pot at §00035]e, whean altamatelemmwm&at, ,tholaoy protamdnegijlal mayftmt her

conbi RATUR o ATeRARYEhn STl paROBR b Rluele R o SRR sl i 7

mat er ppdteins 8bg pratefiv Condentrats, wrsqubar sAhpoibifatidreys, scfyeﬂbllrarsolalml Soy
mai ze, oat, pea, potato, rice, wheat, aninmal material air and egg.

[ 0028ProtRiE, @bALKAPRERNtEHE Vil WoRe Sy Hiillddnherartganasorhinertheset her protein

mat er I t of so rotein
mat er Irﬁre&'iéﬁfs d%%%ﬁg@%ge&w ?ﬂﬁb o%tmcgg%%n? EE%@%I pr ot eI/npUSed in
t he conbi nfﬂOQﬁG] I n tma fertherdalteenate érhiodimamt the sspprateiotreateriabtneyibe  nay

range from apout 1% to abou 0% f the total protejin used,in conbination.
I'n anm%%?aléaﬁbmsr@%?n Sepra ?QW aFPr BlosRYe RIataNdFacions ey SPgHﬁ'ésfrom

about n’{) dZ%)nE%IInId ﬂ%&t thé”'@aér@?;%e@ih@rﬁaﬁbn‘rﬁeéjoérﬁ‘tnﬁf{{@' IR&fdrfetal, fHe Stil |

anoth amount of soy protein material” may Tange from about
40% t 61Slfcant|0809/dwcghly aerichediin glycniai anduithed’ S fractiormisnzighlyrenriched i B¢ t her.

enbodi_ne t he amount of soy protein nmaterial may range from about 80%to
about C@@gr)t}'%p N he total protein used in conbination. Likew se, the anmount of

the (at |epgooame) olMgendmNitRe RtdrAGsbRbrémin faRgRl typréalnbwmprté’ésta) about
99% of the tot aI protern used in
mixture of proteins having a range of sizes. In one embodiment, the proteins in the SOy
material may range in size from about 1000 Daltons to about 500,000 Daltons. In
another embodiment, the proteins in the soy material may range |n size from about -~
3000 Daltons to about 100 000 Daltons. ,

[00038] In another embodrment the protein materral may be derived from a
plant other than soy.- By way of non-limiting example, suitable plants include amaranth,
arrowroot barley, buckwheat .canola, cassava channa (garbanzo) legumes, lentils, |
lupin, marze mrllet oat, pea, potato rice, rye sorghum, sunflower tapioca, triticale,
wheat, and mixtures thereof, Especially preferred plant protelns include barley, canola,

“lupin, maize, oat, pea, potato, rice, wheat, and combinations thereof. In one

-



conmbi nation. In one enbodi nent, the anmount of other protein material may
range from about 1% to about 20% of the total protein used in conbination.
| n anot hewoentyds4sent , t he anount of other protein matePcaluseeg/osmege from
about 20%to about 40% of the total protein used in conbination. In still
anot her enbodi ment, the anount of other protein material may range from
about 40%to about 80% of the total protein used in conmbination. In a

further enbodi t he m)unt of oth otel n terial e from
Bbout SEEITEETh BIR PGPETCNBAIES LAY RS G118 SRl FANQYABITIaNS BaatR b)
pr ot eanélbLHrétéu{ @&?(%ntﬂdﬂeté}ﬁj &srﬁsmoﬁé tﬁé?@of ”MeJHdtﬁ’é‘r erhbSdiR{e ahg Mt eri al

Is typically m xed or dlsperse I n wat er forma slurry conprising about
1%t oph:tmtbprotemp/mgtaﬂaémayd;e mlmor ¢com pmteirasowslér ragize Jor com pradeisnbodi ment ,

the slurr rise abo about 5% protein as, 1s lght. In
oot nEPhEnRY BRARR dirR Plotbi ikal e SRAE o CoBh B Mo R BB ot ei

(as i maixyy oled@ lutelnrmaar mélf@br eaRORBUTERSIN rirbt%wﬁ'almldrdbmﬁhaﬁ@rmﬂe‘ﬁ&)fabom

11%to about 15% prote| n (as is) by weight. In still another enbodi nent,

t he slustillangihetems gdmerabmﬁpl@eb/pmoéelamaisnabwwb@t@arley(wd@) bageywei ght .
br of ePIEtE R leeRTBRE LERRY pritdh RblAe iy, SR Bbiey AR nd bEMBaRRR 40

such #wmredhanan alﬁmaw@hbodmﬁbnthwel pliet pro@a0naetiarmbap®epupihdiour napier i al

is dispersed in water, the slurry of protejin materi al be heated from
about PTRIDA i8elalf dupin greiein 69”%6@3 AN Wé@ai'ﬁn%ﬁlﬁﬂ@fgﬁ%rﬁm% to

| nact blfé:tn%té)Hﬁﬂ‘)to'd}fﬁeﬁtn?r@ﬁl'%ﬂf'ﬂro%ﬂtnﬁét%ﬁal H\*égl?iet BétgweaTycPét%'ulr YoatlphGteRt! and

the tenperature of thé protel urry are adjusted so as to optim ze the
hydr oflgsi, ®at pec&eiinoaolabmebart prqﬁamcncmmleatratet candrmmntmnamsdhhge@aﬂ d)rmyehzyrre used

he hydr ol | . Th
Uh o e R G e Bhat PRECLORTER Mave 8RR B SRRl ISSHE! et hods

gener aéhsprdft@;ﬂv%ndérﬂﬁa@e arid c&h&nat‘bﬁé tHéasoﬂonﬁts@m &n@kh&r@ﬁqﬁ@d{m@ﬁt aeg ust ed
and maintai ned at fromabout 3.0 to about 11.0. In other enbodi ments, the

pH of plamé ppetetrematesialmay bepotsto amtais rawdardpatato peataindselatd, mottabout 3. 0

to abg%te‘h & cgnﬁgfe,?)ﬁgat%mogpoeﬁgegoprﬂglngﬂgnérr%lﬂéoﬁ |th @erf?u*a%gf%hmsbt%gﬁnehf‘

anot h enbo I ment, tern's and

mai nt gienplanaprdteinmatesial mByhe deafiowt rife tred| Nricapritéierpoaiderentogioweint , t he
pH of the protein slurry ty be adjusted and nmintai ned at from about 9.0
to abls@iateories p%ﬂi%'”aﬂ%‘&?“?[@ 9 apd o&ﬂmatiorusdhem ﬂ%ﬁﬁ@ﬁhﬂa} gmate t he protein

S'Urr¥n%@lrﬁ§al?g?é;§fa§gp?diglnrmé@ri%\ 4 whe r%'PﬂH:QH for. Qﬁm& HO0C

during the eaction 1n ac ordanc in"the art.
(c) evmﬁatgeh'rrgewhdaaiﬁlc[@p@h@at‘l’ﬂmtmymlsraﬁatgswﬁeateprcdtelnrmnsegtfaltec adlubilizedt i at ed

Pngt 2?}%&% W’ég'r&]‘é g@ﬂ%’ﬁ@%ﬁ ﬁgﬁttlop of enzymes to the slurry of protein

[00039] In another embodiment, the protein material may be derived from
dairy. Non-limiting examples of suitable dairy proteins include non-fat dried milk
powder, milk protein isolate, milk protein concentrate, acid casein, caseinate (e.g.
sodium caseinate and calcium caseinate) casein protein isolate, casein protein
concentrate, whey protein concentrate, whey protein isolate, and combinations thereof.
The milk protein material may be derived from cows, goats,-sheep, donkeys, camels,
camelids, yaks; and water buffalos.

[00040] It is also envisioned that combinations of soy protein material and
at least one other protein material may be used in the process of the invention. That is,
a protein hydrolysate composition may be prepared from a combination of a soy protein
material and at least one other protein material.. In one embodiment, a protein



a food-grade enzynme having optimal activity at a pH from about 3.0 to about
11.0 and at a tenperature from about 25C to about 800C. The enzynme may be
of pl ant ,weaenmed78460r m crobial origin. [0032] The enzymeCmiuskooopmseal | y be
an endopepti dase. Endopepti dases act preferentially in the inner regions of
peptide chains away fromthe N and C term ni. Several endopeptidases are
suitable for use in the process of the invention. In one enbodi nent, the

endopepti dase may be serine, protease from Nocardjopsis prasina (SEQ.1 D NO
o o itciezte GRAPORSRIITAY PBIpTRER S 0 GLtS o AAIORAT 8150y DroRILARTA od by
refer ol il : t i ephihglase may be
b | E e e R Bt B e
ALCAL Astn,(m3izer oat, Reaopgtats ricBaydeat ramnd dxinrdnignother grabocimsinhea protein

oo VB seld B SRS HBR s BE NIRRT o BRBHAC b1 A Pl e halil e
di scl @ﬁ@dwaflﬁh@*m’b@@h@fﬁétéﬁélsisféléé‘fe&’ﬁbﬁﬂm‘el\@@ueb ASHktiAg bf babey chndkR, and

5,459 064 and International Application Nos. WO 01/16285, WO 92/13964, WO
91/1 ‘maize, oul 9eR1BSISIO, riege Whept \amndcddaitys Infedheopabedingnts.ca Bradaive in

its enti jy i t :

{1 ype iicfisale coftebhion AP bATHeFRRA% A corhiifiafaHBPE Rl MRORITRAERL T
_I335049)1d (tllll‘éeRil!;’trBOtef ober p&té&&pﬁfé?iaﬁlsbléct@)a?.rdlﬁﬁ@h@gnjlrup)cbondiﬂttrig dfﬂ)fﬂblyeby ]

i ncor por at e reference in.its entirety). .an al ternate enpodi.nment, the
endopEaneaa LT USES $3I93Aa RRtal e Hheat, e daiR. Nenming soBRPGHOBRCT or
lytic ﬁg}g 56{@%6&- $u Htéﬁ’\‘élié% - € d‘?@ema be
aynorgﬁ;;%ri (lg)ed ft%)lgim of ?ybﬁoﬁléiié)gﬁ@gﬁase fromaBgtc%iflangngEcﬁ%i‘rQi or m sy

(t er madheahprdtias eoy pyotein)anchcamni priotein say rotaioliamd ice, protein esaygpetsin dade may

be a trypsin-like protease, from Fusarium sol ani ( GENESEQP: ADZ80577) .
Sui taBFé%éht?' I QWH?P%@?”&H@'@%@@G&: :Ji sin prlot <(aase 2 ?;2) , nhetal I)o

protease 1[dd0dAH). anduppBRdoAitRnMicHesIRe ValidS ploteinthBdriafdhpapFrenenzynes
include bronelain, subtilisin, chynotrypsin, trypsin, pepsin, and el astase.

| n soABddraledinedhe soy preteifbaneapessivlef endopepti dases nay be used. [0033] In

a furgh ; i.qent, the endopepti dase nay be conbined with at | east one
exope%f ﬁé%%mg&ﬁrally, exopepti dases act only near the ends of

pol ypept i dfoat#2]ns aThehenbentratdrisofithassy proletematéiaignaithe dteeprdtein
term nus |.iberate a single am no aQLd resji due %i . e. 'amknoé)epti,dases), a
di pepMaierigliused ingo @%ﬂ%ﬂ‘-’%‘éﬁ'ﬂ@'d\é\' ¥ay. grhezam PBb%fteri/eorPi iR material may
tripeptid ~ e ! b ETATHALS
|1 bor AndY hoRCRIdA%F ) sbdDPE A B IIAGTOA Ubd ifihdfodhBhalioh ST

(i . e. embegiment, thepapivdheks)y piSden reatepapmiagaange fnom abewti T%do fabout

O PP bS5t PR i S KA ihEh SRholFRbAl B halnese
soy protein material may range from about 20% to about 40% of the total protein used
in combination. In still another embodiment, the amount of soy protein material may
range from about 40% to about 80% of the total protein used in combination. Ina
further embodiment, the amount of soy protein material may range from about 80% to
about 99% of the total protein used in combination. Likewise, the amount of the (at
least one) other protein material may range from about 1% to about 99% of the total
protein used in combination. In one embodim‘ent, the amount of other protein material
may range from about 1% to about 20% of the total protein used in combination. In
another embodiment, the amount of other protein material may range from about 20%
to-about 40% of the total protein used in combination. In still another embodiment, the
amount of other protein material may range from about 40% to about 80% of the total
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| sopepti de bonds are peptide |inkages other than those of a carboxyl group
to an a- am no group, and this group of enzynes is characterized by onega
pepti dases0 2p00B4462Non-1i m ti ng exanpl es of exopepti dasesTaiseaalbbses or use
in the process of the invention include carboxypeptidase D from Aspergillus
oryzae (UN PROT: Q@TZ1 1), car boxypepti dase Y from Aspergillus oryzae _
(UNI PROT: Q2TYAL), am nopepti dase from Aspergillus oryzae (International

ont i+ BTPN it memRalo s R brsluboiERE Bremalal oF T i 1=
(UNI PRG3R RBIERAY Yot G9H5In dButaToRS aDbuIEIewser thsldasl jrotdifesea®i ei n materi al

can and will vary, -depending upon the desired degree of hydrolysis and the
dur at cambhratione hydrol ysis reaction. The anount may-range from about 1 rrg

to about 5 of

L0 Zbout SQohdH O SIHUEREGL S ekt e AN L IBhERR - T
eﬂzyrrmmed)bedrsppm“emh}meam m‘mpaé SMnymom;brEmgib?ggtg%etb ahout B6% Blfdt@dl n”ent
the a e rom ut rrgtoaout Zy1e tein
per ki@ \%@ el 3&9% %Eegmﬁnt heodeTy Ra%gamPie & wteh? 59@@05559

kil g Sjot@fntﬁo 8 oy WRichir 3 bRpRf hiiRdiHERO kNS LSR8 LOMErEB ARt B o o vary

dependi ng u rotein materia desire degree of
hydr olapsib] O%emetmlh (3s sp)earwenght tihea tlwthet embodflmeh’e thiey eliuotyysag compciseon nay

f . bout. 30 t t
L bou 2hathb T8 AP EEE nictelars g Bldeiohts st angtEn B rma gy be ' °
heat ed|urg) Ma?%ﬁﬁfrf%b%bb&h@% tGabb @SR PrERIT Gisl 19)35 we@rﬂ the enzyme. For
exanpl e, "hea ‘h(ﬁlt e ¢€o 05|t|ontoateg}:era ure o memately 9Q0C

wi |l subst 400044 y hédter ihmprateiatraatesiel isclisyereed irowmatar, the slody ofprotein

acpeniiag B el Eediyed RobTab SRR SRR 0% ol 2l s ib e = ©

mat er nahute@do@mweteﬁp@taﬂveeadbgdnws Jivbdasefinhibitoes. ATh&pef id efé
Conbi nations. Table A~ Preferred Conbi nati ons. Protein Hydrol ysate

Corrpoi‘?"?P%rr%U@F@ﬁge IﬁE‘PiE@EN@E’Y'F@nI@_ﬂEﬁeﬂFﬂﬂ_@WWF@db@]hW*Fﬁ'%S'%tppI i cation
I | ed

Cecempes BB oGl 1B PG R SOBLL B LEPIITHRI B Rl

entir eegr lt§bﬁnmawcfm& IeWEN‘ﬁequ [oDeprotdia qdure;smay behadinsiednancl ates to -

DO DRt RS R s A Bl et U FRPAB Sy SiEalid o

pr opehidyese bbﬁktéwﬁhd‘%lﬁt‘ékﬁé@eﬂ Agab fiMRboLETRbHIYES 1,00 A6REFES irf O

maki ng tthe protein hydrol ysate conpositions, and food pr oducts

-one embodlmeqt the pH of the protein slurry is not adjusted The pH is maintained at

from about 6.3 to about 6.8. The enzyme treated proteln slurry is then incubated for 30
minutes at a pH from about 6.3 to about 6.8 and then the pH. is adjusted to 7 0. Inone .
embodiment, the pH of the protein slurry may be adjusted and malntalned at from about
7.0 to about 8.0. In another embodiment, the pH of the protein slurry may be adjustéd
and maintained at from about 8.0 to about'9.0. In yet another embodiment, the pH of
the protein slurry may be adjusted and maintained at from about 9.0 to about 10.0. In a
preferred embodiment, fhe'pH of the protein slurry may be adjusted and maintained at
about 8.0. _Thre temperature of the protein slurry is preferably adjusted and maintained
at from about 30°C to about 70°C during the hydrolysis reaction in accordance with
methods known in the art. In general, temperatures above or below this range may
inactivate the endopeptidase. In one embodiment, the temperature of the protein slurry
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conprising the protein hydrol ysate conpositions. BACKGROUND OF THE

| NVENTI ON [ 0003] I ncreased protein consunption worldw de along with limted
avai | abi Iwoyosmdsiencr eased expense of ani nal - based pr ot ecmarsacnd/ocesss y
proteins has led to increased interest in vegetable proteins such as soy
protein. [0004] Wiile soy is an excellent source of protein, it tends to
have a grey color naking it unsuitable for use in sonme food products. The

grey or_light. beige color of soy proteins often pose a challenge for the

0se” oftaych B Eand Teiielin e dboul 1L inaebagisd dinishadseraysic

app! | FAidtRASN aBBGrEBE St mERRRI TR 1atarp! vays appreciate the grey or
VWhat 1's needed, t

| i ght beige color. erefore, is a soy protein product
havi ng i ncf. eislegeptidaseness. Further, soy protein typically requires high

h d hieh salid lLate: therefore it has. L f1icul k
2 a0y cheol®0fHh b ShaBRREYLE ifactions SeteiginlBR LRERUInOA woul b

hel pf shdbpeptrieRedo 30 sRIFEt & grotdin 6@l 4b 3b1Bs aWBaBtdH Mixtade. RaAction ¢pp! i ed.
SUMVARY OF THE | NVENTI ON [ 0005] Am)r_g the various aspects of the present
i nventheoandepaptidape withstherprefeinmatetaileads iorydjelysis of dhe eseteinonateaiial

inclu ' : r ' . ' e r : for

b condfto s /P phEBERdN. PRAEHdEpCRlFadeBlINBIcct sl Banid PREERS ofitns o o
pgl ype?ngygsteeg'rriat b'gig: (;ifreimeﬁgldtehﬂlnmw @Ig a(sbg)a&: afcﬂdiﬁflf‘ﬁetendwﬁepl%a’skegg d east
about t 0 .about % O e epti des wei ght are the

F r agmBARNe POYBEe. ARESIioa b Bor GRS SH OBl igel Bebaty i o Abagks Slo
COMPT b AD S & RASENLE M BoBICTY HCARR RLLe iR AhE BpRinkARa! oI ni n
and it"s derived peptides are known to reduce cholesterol in manals.

( Adantenaperatureging abouta0°Ceat @H .9.2000, Cho et al., 2008). [0007] Anot her

t of ] ti ; s T ; J .a. tei
hyhrol yoat SE4R0c TBR SRBeRRTEEE e B SRSy o i gl S s
mat er bamidkbbial 8AZANES PARE! BiRFearial of b%ﬁvsgéyrpés W 84@iMad@d & hahat Nt o

m xture of pol ypeptides enriched in a 47 ragment. A further aspect
di scl Buerebial gnawess exbibita biaad specirupr of eharatiesisticopH ppling] tetneeratisect of

b congiy ity el ERERERIZalatiae il BlaNetp At Bl RRCRHE g0 opni 11 ¢

ext enekampleegfi suitabfe éhdopeptidades irile'GE dbetine prabsse fiom Baeilfydr ol yzed
from -conf%l cinin %/ %si ng. an enzyne that cl eaves érotei ns at the
C t er HFhRMY H%ISgWNIE QT RBWINPsRISNIUsl dssupsed. yPleideaves the aesiidRbi c

ose B e SR AR NA B St B i aber o n 21 | ast doou
[00047] In one embodiment, the endopeptidase may be a serine protease
having an amino acid sequence that is at least 80% identical to SEQ ID NO:1 shown in
Table 1, and has protease activity. In another embodiment, the endopeptidase may be
a serine protease having an amino acid sequence that is at least 85% identical to SEQ
ID NO:1 and has protease activity. In still another embodiment, the enddpeptidase may
be a serine protease having an amino acid sequence that is at least 90% identical to
SEQ ID NO:1 and has protease activity. In an alternate embodiment, the
endopeptidase may be a serine protease having an amino acid sequence that is at least
95% identical to SEQ ID NO:1 and has protease activity. In another alternate .
embodiment, the endopeptidase may be a serine protease having an amino acid
sequence that is at least 97% identical to SEQ ID NO:1 and has protease activity. Ina
further embodiment, the endopeptidase may be a serine protease having an amino acid
“sequence that is at least 99% identical to SEQ ID NO:1 and has protease activity.
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by weight are the 47 kDa fragnent. [0009] A further aspect of the invention
provi des food products conprising a protein hydrol ysate conposition. The
protei n hyodnolwmestise conposition conprises a m xture of poryseEviocsss
enriched in a 47 kDa fragnent, wherein at |east about 10%to about 66% of

t he pol ypeptides by weight are the 47 kDa fragnment. [00010] O her aspects
and features of the invention will be in part apparent and in part pointed
out hei.r ianter. REFERENCE TO COLOR FI GURES [ 0001 1] The application

cont iﬁi’lgf Least—one_nhotogra CL ' olor. .. Coni of this. p
appl i ShQHR I}'nglTi tg v
O fi¢ce upon reque S
FI GURES [ 00012] FiugBeIRE oo, 3
hydr ol yzed usi ng | GawdiastsriAISES Y RLEAANSHEYC _ FPRNGVY |
500E, | ane 2 - contoadsywrerermdeyzedLT9okrsRq | ane 3- isolate hydrolyzed mith
serine_protease (al'so called glutanyl endopeptidase (GE)) from Bacill us
lichenforms, 12ng GE/ kg of isolate, |ane 4- isolate hydrolyzed with 24 ny
GE/ kg of isolate, lane 5- isolate hydrol yzed with 48 ng GE/ kg of isolate
and | ane 6[0Q048)| eculThe dagregacof seavrngeddentiydetyvesn fjup@minpacith i mage of a

SooTasBhfienidl M) oe e ihrRa G ItRBORSTh AibertATdr Kinjfi 3RETAHSChuP Y
comodPtoc. Nayl. Acat eSai. LSA 86:I2264}2h2}6(§u2 ogH). g/bakpemmxa-gmoﬁi@mgeadmny

dit t ei tr. d wi.th 2. ‘  protein. Lane.3 contains
Comod deteBBin By EompafiBGNER aRtital AHofie SEnven S RGN & CORBRIS O o
?4"% pabiel fmereanely gurion s e RS GRehSE Lt efigoron A, ey o
preci priarise assitignsmaraealetiansdi ey gapsy ae dompaned GEthe reference lseasemest ecul ar

5 8RR o Pl AT SRRt Tosohtrdl A SERart kT i ¥ cent ot on
of 24sedBendess. IPherpefdehkapeds caldulatet Wy detéhiniiy thesmeabénvesr positiongest 6 , 7

,and 8 contain sanples hydrolyzed for 60 mnutes with GE concentration of
24, 48/Mstyapideniicepminacid pogues iprhajh senvercasdepdeldithe npmhes e snachad), and
S

11 o ; ' L.t atlon. of 24,
15 SoBCBBRE RS BSOS Halon AR RLES WEBTuRPREEPLESIORTPT
st andérelwswlowobtanparisani ahe nBURREOY)thE 08sult bYA00 3 yieldthecpdreshtage of
conparison of. t hg whi t eness i ndex of GE treated isolated soy protein

hydr oF§9ue¥e Penttys anot her serine protease, serine protease (SP)
[00049] A skilled practitioner will understand that an amino acid residue

may be substituted with another amino acid residue having a similar side chain without
affecting the function of the polypeptide. For example, a group of amino acids having
aliphatic side chains is glycine, alanine, valine, leucine, and isoleucine; a group of
amino acids having aliphatic-hydroxyl side chains is serine and threonine; a group of
amino acids having amide-containing side chains is asparagine and glutamine; a group
of amino acids having aromatic side chainé is phenylalanine, tyrosine, and tryptophan; a
-group of amino acids having basic side chains is lysine, arginine, and histidine; and a
group of amino acids having sulfur-containing side chains is cysteine and methionine.

~ Preferred conservative amino acid substitution groups include: valine-leucine-
isoleucine, phenylalanine-tyrosine, lysine-arginine, alanine-valine, and asparagine-
glutamine. Thus, the endopeptidase may have at least one conservative amino. acid
substitution with respect to SEQ ID NO:1. In one embodiment, the endopeptidase may
have about 35 conservative amino acid substitutions with respect to SEQ ID NO:1. In

\
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from Nocardi opsis prasina treated isol ated soy protein hydrol ysates.
[ 00016] Figure 5 shows the enrichnent of 47 kDa pol ypeptide from GE

hydr ol ysawe 2b1/iNsdek treatnment. | : indicates the origi naCTAme@omcasce h
treatment of 4.8 ng GE/Kg protein; Il describes the process of dissolving
protein in 2% NaCl and m x at 750C for 30 min; Il11: describes the process

of centrifuging the NaCl treated sanple at 3, 000 x Gfor 10 mn;

di cat th t f t.ion. wh bet
s punnoTet s EREREYRY babbrghdale Hal BB Bol 25 BBhStHetls AMEH %ﬁ "
whi cheabatltuticGRwits respict 47 SERR PRI ReNh iydearothee Bebotiimeit, ¢e V1 i ndi cat es
t he intact s% protein. [00017] Figure shows - an ‘ani gni ¢ exchang -

chr onéndepeptidasedpay Aave abegt 1 @ouserxeaver alawﬁaﬁtls Sﬂlbétﬁutipﬂewﬂbrrsﬁe‘??t to

t h
e aoy R I N T bR Efhfeht He ERutbaRbateiiar i abbue IS b teagive 2t
t he cantin®bciorafstitutiond vﬁﬂ reBpest tbr$EfQ4IN@g1 GEH@J amdal’nalembgrdintelnyztbd
sanple. Fractjion 1 shows rotein i.n the unboun

chronﬁﬂegpewrﬂﬁsemevhaye aub SPASYNALVE AMnQ aFidsY %f 'oeaW'tﬁ re§Pttté°47 kDa
]Pg'r yggﬁq gt? N(gqo%gfg@w%li[eﬁtbz)dﬁﬂéﬁ‘ﬁ tﬁ&@n&&ﬁ‘éﬂt@ak@% h&ave E@éut%r{eTHR) val ues

tein proteirn, i.e. exanples
1- 3 otonservative aming amdrstubehtutlpﬁemm]respgctrte SE@HBVNOHhe Rapi d Vi sco
Anal yzer ( est. | ts of the ed so [ ot e Q0 Fi gure
9 indi cat e@/@ﬁoantl al' acqf‘%%“\ﬁafﬁénéf Qeﬁj qqqcleﬁdparvggq Qﬁ?&%% %&9 %e
subuniyayobe ﬂté@rﬁhﬂtd/éblals'é uéﬁcé?@ﬂth%eaétlv@red@n@@v@ dfteripebebssir)@adh asi QUF e
10 is a 'SDS-PACE of GE treat ed hydrol ysates froma | arge scal e preparation.
Lane gfteoanwsignatpepiite andoy pprepdia Hasdieaneclewrgplfl) S00E. Lane 2 control

isolate w enzy r.Ql rotein
of sanple EWU mat t@? %’]aﬂs&%estlﬁg%éﬁ%@l ssﬂég ag‘r%@gqét%{& ﬁﬂﬁm suéﬁ%@’u ng
sanpl e diwbvine/aesordinchor@yim. GE/ kg protein to centri fugatl on, lane 5 is
super nat ant from suijectl ng sanpl.e hydrol é@ed Wi t % Br otein to
centri fuga 0152l Lane @V'P§S§8H‘iﬂ”eatfﬂﬂ§r‘?ﬁ379 matt?n”"’lﬁ?ﬁ' ?ﬁajP& HHRSRAIF of
sarrpl rﬁé it %Bgr basis, lane 7 is‘the precipitate from subj ecting
sarrpl ydrolyze 2th 12ny GE/ kg protelnto centrifugation, lane 8 is

super nat ant from subj ecting sanple hydrol yzed with 12ng GE/ kg protein to
centrifugation. aB g i's nol ecul ar wei ght standards. [00022] Figure 11 is

a col or phot ogra GE-treat-ed-soy—proeternhydrol ysat es
with 6 and 12" nyPepteiy tSf'éln enzyne EiQpertidase er e nade
Soy GE
Canola - GE
Chickpea __|GE
Corn (Maize) | GE
Fava bean L GE -
Legume GE . .
Wheat , GE ' :
Rice GE
Pea | GE
Lupin - GE
Dairy - . | GE

[00053] The amount of endopeptidase added to the protein slurry can and
will vary dependlng upon the source of the protein material, the desired degree of
hydroly3|s and the duratlon of the hydroly3|s reaction. The-amount may range from.
about 1 mg to about 5000 mg of endopeptidase per kilogram of proteln material. In one

M
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from hydrol ysates and hydrol ysates UF where hydrol ysates were subjected to
precipitation at pH 4.5 to renove shorter fragnents.[00023] Figure 12 shows
t he conpawD=201/08463QS sensory data f CE treated sanpl e PCensae9meI36s Ol .

[ 00024] Figure 13 shows a conparison of ‘the whiteness index of CGE treated
acid curd versus SP treated acid curd. DETAI LED DESCRI PTI ON OF THE

| NVENTI ON ( [ 00025] The present invention provides prot ei n hydrol ysate

Food. BRANETEnt S3S AT EURG TTIPERR TRpar g S02BOE oAb ¢ STHOPePIURR PBben

di SCOK%gﬁﬂﬁ Bﬁéro@&.amtbﬁa qh shotf é?ﬁ@é(ﬁhﬂsn\f“ th8 a?ﬁbtﬁfﬂ Rirlg tmt

specifically cleaves the soy protein.material on the carboxyl term nal
(C-temg mk)mgﬂ@é)odﬁg@lf@ndﬁp@pwse et kilegean of peadeid mateviat. sini yet @owpwri t i ons

¢ Ao ERoSRehY 5P bhitnt FYTRRGS i BB 10U R AL 0RE e BE o ot ¢ he

b- conghyspeptiaséiierikisgemhobbrotdinaragiiti nin core region of the
b-congl ycinin is conmprised a' subunits which are typically 47 kbDa.

The b subuf@Q084 b- cb\ﬁgfwy@iemnpre@lam askilsd atisan, the dutatiodefthen of t he
C“”eﬂkdﬂ ‘?é‘f éﬁﬁoh’b%%w é’htd ﬁoé%@%m#rﬁénhgﬁoﬁ LRgEent. These

pr ot el ysat e COI'T'pOSI ve | eness i ndexes and uni que

Vi scoehdepepiudmsepmd uhesdewspafefgdee of hydrotfsay, fomexasayle prGerasrallynspeeakirag,

ki i d ts, ch di d whi pped food prod t
[ 000281 S5RtRE b BUERAS Sotah ety o SmuopEpt L@y Baeh © )

f 0 d
RS T e T el ) mﬁﬁgﬁﬁﬁﬁﬁiﬁﬁzfe

Appl i obtheoieastien May mabe@m mniteg/ 13964, WO 91/ 13553, and WO 91/ 13554,
each of whi i ncQrpor refere celnlts enti.r n

o oterns. nio0ussT o TR thEchy Aol S PR, e ekt Rl ik iy EbRRIRL.
nodi fw‘amemE@ra&ukeSﬂwraatsamngehbagﬁméﬂwivanleytme%r@@bépme/vefr@r aameeed as a
result of the enzymatic reaction at the sane enz and substrate

conceleating tesreagiien MiKareso adepPEEUIigaef wemwt@lm%rc Wil sybsdantigdlys oy

pr ot ej on was nore random generating peptide
fragne h@ fﬁﬁkﬁ\?/%? na%%%ra ecu,lsar wei ghts as was evident fromthe SDS-PACGE

(Fi gure 1), however when the reaction was carried out on the soy protein
slurries ma.defro the so flakes by i soelectric precipitation of the
pr ot ei ns, f’h%p EX e €in a nore native formand thehydrol ysis pattern

di f1ered O[owdey, Thenbxfeadaushay Hthl afinberodE@ieFhBGbl of eavage and

accumnul at i oteln agnent, 1t also ap to be very
speci hydrolysatd withgeexdpdptidese) Eeinerallyardopeptittaspe @ichonlymgar dheybpds of a

S BEPAASH RS A5 kha 3t a4 K RS s SR AG'2d
residue (i.e., aminopeptidases; APs), a dipeptide (i.e., dipeptidyl-peptidases) or a
tripeptide (i.e., tripeptidyl-peptidases). The exopeptidases acting at a free carboxyl
terminus liberate a single amino acid (i.e., carboxypeptidases; CPs) or a dipeptide (i.e.,
peptidyl-dipeptidases). Some exopeptidases are specific for dipeptides (i.e.,
dipeptidases) or remove terminal residues that are substituted, cyclized or linked by
isopeptide bonds. Isopeptide bonds are peptide linkages other than those of a carboxyl
group to an a-amino group, and this group of enzymes is characterized by omega
peptidases. '

[00057] Typically, the exopeptidase will be a food-grade enzyme having
optimal activity at a pH from about 6.0 to about 8.0 and at a temperature from about
50°C to about 60°C. The exopeptidase may be of microbial origin. Examples of
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allows for the generation of material with enriched b-conglycinin core
region fractions on a large scale. /. Process for Preparing a Protein
Hydr ol ysawe 2@0mmpesit i on [ 00027] One aspect of the preseRrCTIUSZ@A06I368

provi des a process for preparing a protein hydrolysate conposition
conprising a mxture of polypeptides enriched in a 47 kDa fragnent. The
process conprises cont actl ng a protein material with an endopeptldase t hat

f I I I t | th t I de of
o ut 8 FREPSRIF SR AE eAF FECULHTE PIITERR ) T BAEVIRN BOHORATPSoBE R Ybapt | des
enr i Cheeh A8par 7u zhé ESIERND N&: 2Ny %t@INétioﬁaFAEéNcw@n[r@QW od/esapocess

conpri ses cle ng the protein material into a mxture of snall|er sized
pol ypermqrpl@'ated hy rinene, |nt|ﬂseerrblreiveamlrrme@mﬁa$e froncBacites dehetiformén

i1 no MG E, A caipRpEsHidia A K ebBIIAR Sl RFRE R Carpl es o

sui t algjerzrgt @rboﬁ?@'ﬂd&bé Y frémualspergiius @'ﬁ?ia@WNIPNGDVQQWYAWUC kwheat ,
canol a, cassava anna. (garbonzo), corn egure, lentils, lupin, mll et

oat, gembinationsdheledly sunfl ower, tapioca, triticale, dairy, and

combi nat | Ofoddi °0f 71k RB AL BBYasd AR 1 B bR Py AonERNe by 2 S0

protelnrra A varie yof soy protein eria n the
pr ocesadcwf/llwlae/ idepentlingrugom @eaﬂetqtcrf fa?ctensy m@amdmnh;aﬁexngemdase hmaygener al ,

e RGeSO eSS BB e
(i e proteh BERalICH bte BRHddiAEnE o A[osmt pf/1ehbe Hdny 1MRdid bedueay feans,

I nations thereof. Genetically nodi ybean e soybeans
vv| th nﬁdxépwlq@setp@rrk;lognalm of)stacfa‘rgapttweinan@teuahﬂoartqtkmsembg@mm thegh

b- b h I bl I f

or ot oPIGHAY SrvaiahGRaTTn 200ng 8 Byt s DODYS & Ror SRR st KIPEBIERLG sy

pr ot ebfbr’uﬁ rcﬂém PaferEPNAe tra{cﬁheﬁ@ﬁabauherﬁomwdrhomvmgy rargedfrodBELe s

t her eof . Q{EIalngti@ I n _one enbodi nent, the soy protein material used in the

proceds) about §d104 vg oj@}Opebﬂ@ase e I@I@gmwé@tarswg proteipymptesiadi n
I sol ate). {[6&39 eral ¢ SpCH §I & ﬁr%}'elﬂrh&ﬁfdel{/%t %/age %ﬁﬂff?éd‘tocﬁ’ aqe{ﬂg B at

| east abou 0'soy prot nol s he" 1'sol Soy

Er gt e:oﬂth@aslolﬂﬂdifptd S%Veﬁtm'ﬂs sp’ym}at furglneaexopepttdarsay T(I'@\ﬂﬂ‘l‘l io$ Hwepl;ydlm&llsbte
ydrol yzed so roteins. The isolated soy protein a hi cont ent

of 't Bhagee Bt chviSuBR Ao B pilet as ok EpIChan On AMEEEEONGAL | THE i ng

g;‘g”pIdﬁ?atRIn 6ﬁﬂé%&%ﬂ§|§fﬂi’as@ RS chAZhd RN vBR). UG@FIeIaI"IyIsB%aRhS,SﬁIét i nvention
duration of the hydrolysis reaction may range from a few minutes to many hours, such
as, from about 5 minutes to about 5 hours. In a preferred embodiment, the duration of
the reaction may be about 30 to 60 minutes. The reaction may be terminated in a
manner similar to those discussed above for the endopeptidase reaction.

c. embodiments ,

[00060] In an exemplary embodiment, the protein material may be derived
from soy, and the soy material may be isolated soy protein. The endopeptidase is GE
and the reaction may be conducted at a temperature from about 40°C to about 70°C
and at a pH from about 6.0 to about 8.5.

[00061] In further exemplary embodiment, the protein material may be
derived from soy, and the soy material may be soy protein concentrate. The
endopeptidase is GE and the reaction méy be conducted at a temperature from about
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commercially avail able, for exanple, from Solae, LLC (St. Louis, M), and
i nclude SUPRQ(r) 500E, SUPRQ(r) 620, SUPRQ(r) 710, and SUPRQ(r) EX 33

i sol at ed woygoprwsseens. [00031] In another embodinent, tRETASYO00/064868 N
material may be a soy protein concentrate (SPC), whi ch has a protein
content of about 65%to | ess than about: 90% on a noi sture-free basis.
Exanpl es of suitable soy protein concentrates useful in the invention

commeOT e FORVATD G pEd et 8 S ool P abodfs S g SRR RL  vely: 5oy

pr ot e'cBnEémféi@trhé‘ﬁ Be TREJBS oBhr Q)n"\h&h‘ oitted 36Y pr&@insoy ‘protein to

substitufe ortion of “the 150l ated soy protein as a source of soy
protei n nma{@006R]. [oclmalptheneyempdawtelmdmocbmneomthemqtetrtmatﬁgal praykes n

et BB R 30 o B son oLy L8l P oY BBl ARA

flour xhéwéédt@hlrﬁa;gséa:bhadcea»atfal @viperafuré 'ﬂ‘o‘m éa@utsmfdﬂocaboutﬁtbferamtatvel Y,
soy fl our | ended i sol ated soy protein or -soy protein

conce@tm’citfr@m AhgUcH AP 1RROLbB. Sof Thry§OY flowr May hel urasdnseynhinglian With §pYsoy
protei ed in the art can conbi ne these
i ngre ? %ﬁp&ﬁﬂ'}e ﬂé éh%or!%rlgtgg é%g{a?trirl butes of the end use product.
[ 00033] WN{OOGGB] f 1 our an%maﬁﬂarytémbsdlafdntrmermbmn aiater&salmqw beldeyived

defatted soy flour or flakes. Full fat soypeans contain appro tely 40%
pr ot ei W%?C’V\é@n’ihea‘%ﬂi’ makRrek mav ke Sounlk.oif e KPdRReR; aseﬁﬁggéa gﬁ% full fat

Soybe%'éct gb h%féotﬁ'tré)'ré?ﬂp&%ﬂ)’r%qdrﬁ%bupﬁ@‘@&$§l§oWCﬁaerﬂféﬁéted soy

flour ormthe startin rotein material. For exanple,
SoybquIh'l fmm aimuiIGe@ltredbout@EI Thel ,so;zmalskmy beasedih combingiion vety saysflair,

flaking rolls and then subjecte sol vent extraction by use of hexane or
ot her S g%pﬂ"&tﬁm g?réceggq%,ﬂr@/?r '38%1?(&?3’ Pﬁg Bt} and produce defatted flakes.

The def at t ggohéqkes méneme@re&enﬂ)ﬁr? é@ﬁmﬁena tﬁé)prétlewmatéﬁélfh@awbethe |
process is yet to be enployed with our, it is believed that

ful |l fderivedyrom say, mthﬂw reatarial asayabq)ﬁ@wmlhpgwdeeeThw@néoeeptldas@rle full

step, O andhe it Rag B kil A RSl RI0E 3P Y 4Gt Bfs B re™! | O

f ur t heihdestizogHTRIM abbhes Dow gbonit 615 Taé edymilk pewdee neyyine Lked M t er natii vely,
soym | k may be blended with |solated soy protein, soy protein conceptrate,
or soyommmtlomwg;h seMmilkatqYoliP 8t SQbPrqteBLONcPElRiR: 8RULESHRiSHEY, Paiei oy
protein concentrate will work. One'skilled in the art can combine these

i ngredi ents, depending on the desired attributes of the end use product.

[ 000331 | n Rroteint Mydedlps ateb@dinpasitiobhe soy protein material may be soymlk

D ove i, sST0BREN of n AnsTEdRentel St B bR it bencoig s A rai PR LB ey

flour 1cohﬁ583?ﬂcﬁ*ﬁ B protein hydrolysate composition comprises-a mixture of polypeptides
enriched in a 47 kDa fragment. The pdlypeptides of the prote‘in hydrolysate composition
are between about 10% to about 66% 47 kDa fragments. The poly‘pepti'de‘s in the
protein hydrolysate composition may' be derived from different sources of protein
including soy, amaranth, arrowroot buckwheat, canola, cassava, channa (garbonzo)
corn, legume, lentils, lupin, mlllet oat, pea, rye sorghum sunflower, tapioca, tr|t|cale
dalry, and combinations thereof In one embodlment the protein material may be a soy
protein material. A varlety of soy protein materlals may be used in the process of the
invention to generate a soy protein hydrolysate. In general, the soy protein materlal
may be derived from whole soybeans in accordance with methods known in the art.
The whole soybeahs may be commodity soybeans (i.e., non gehe’tically m‘o'dified
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protein, or soy concentrate will work. One skilled in the art can conbi ne
t hese ingredients depending on the desired attributes of the end use
product. WOQ0B@)7846n a further alternate enbodi nent , thecTas2@06s6H
material nmay be material that has been separated into four mmjor storage
protein fractions or subunits (7S, 11S. 2S, and 15S) on the basis of
sedinentation in a centrifuge. In general, the 11S fraction is highly

congl pevRFAnSl; BEOSISRIT mhosties 4PYD4ATS. st o eI n GraeFR
LI CahbaicQBBILEAT AcRibssy)Beahs MATROAACARYIEM, Bill GefvBhydbtes. |n one

enbodi nent, the proteins in e soy materiral may range I n slze from about
1000 Dampesdians, abcuas High G@ONDlcinimsoybearsmcthbighandiosioyeeans.t Suitaivlet ei ns
in the material may ranae in size from about 3000 Daltons,to, about

100, 0G0 BB brstBlt ARG ke GrsniE Y e Sl oA B8y be
der i vedofeif oy RbRIM cOhdaratd adbypslk, sB}’mW@PoWHeﬂQﬁrdJ iktlre8ahé&rmanp! e,

sui tabl e plants include amaranth, arrow oot, barley, buckwheat, canol a,
cassava, cH@@PR6] gar hagesgral)tbgurretein hygnolysate coppasitiaai aecomprrast withat |

e I e

canol andimpleculamsizzes, |naih, exeeaplapoérabodiniéntethewheokiculaasitecsfithenat i ons
t hereof . 1 n, ,oneenbodi nent,  the I@n% protein material nay be canol a neal,
r

canol ®oPmsPEARs wilbbaearichedhy) a4 frA9%sAkent rate, and conbi nati ons

t hereof . | nog@iner oS i r d3h ARG aRRIARB-AE: OF
corn pr ot eloCoe hior , T S0 cf HyARIRISEH R RORAR RIS R osolEeh

pr ot eiamdi widlvat\edepandisg opoodhe sgeras ofrthe peotem matariajlbotddne degieseofor corn
gl uten rrergl nagtﬁe or corn flour, zein protein, and conbinations thereof.
I'n stiPM ?lqﬂ'}'ugr Srfﬁﬁﬁti'%nt, the plant protein material may be barl ey

powder , barmbeges) ot eimheGRBEaA hyaidtysdidcbMpoRitiehginaveEthaheed diteRkssBS| |
barl ey flour, and conbi nations thereof. In an alternate enbodi nent, the

pl ant MeIRUEEH usigehpavhiteapss éindaxpdesaribedhereingFigpedteiAt a degrgecf | upin

brboa RS BLOHeE 1o 396, S AENREEHTs SHED B ans WhRTRLS BE I e IPbG o,
pr ot eiproduictwheromiadprivtoadither ajedtoe slopt ThHobHect of @neeme @ireeneration on

conbi nati ons thereof. | n%%/et .anot her enbodi nent, the plant protein nmaterial
may bavVijiieness Hifex ofdhe predust ingreases B a gese geperdentdashient V¥Riter and

conbi | - ' : ' o ot | ‘ t e :

ot or TR aaFEBesirddle Hr dse ANRRAPTodAHICERBhs shalf aB belerdted BB

pr ot eiamdaoesksystetne, Thetsygrbtednhydeantybatesrbf thet pressnttiheemain akermach ur t her

e Ay er BP0 230 B, TG Sealts B les plskintalg- 11 °°
combi kavmifBRoft dI8RRE acldamnaéptic AlcieredfiuRs. Whiteness is measured using the
whiteness index described below.
The Whiteness Index
[00069] The “whiteness index” of a soy protein product refers to the color of
the soy-protein-containing composition. Many soy protein-containing compositions will
have, to varying degrees, a yellowish or brownish color. In general, the color of these
compositions can be ‘;improved,” i.e., the “whiteness index” of the product can be
increased by the process of the present invention. In general, the whiteness index is
determined using a colorimeter which provides the L, a, and b color values for the
composition from which the whiteness index may be calculated using a standard
expression of the Whiteness Index (W1), Wl = L-3b. The L component generally
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enbodi ment, the plant protein material may be wheat protein powder, wheat
gl uten, wheat germ wheat flour, wheat protein isolate, wheat protein
concent r ave,20nal78ds2| | zed wheat proteins, and conbi nati oRreTiUse00006986§ 00039]

I n anot her enbodi nent, the protein material nmay be derived fromdairy.
Non-limting exanples of suitable dairy proteins include non-fat dried mlk
powder, mlk prote| n isolate, mlk protein concentrate, acid casein,

' t | t t
S aticeise 4 VERGDERh b SIGBREREL 8] (AR B L SRS RRATAL %Efecl@”e Ao o e n
| sol ats%mﬁé‘%ﬁl@ﬂpmaéé ﬂ@ér 4661 "rﬁﬂéateg‘\ﬁpﬁék @Eef’t?hé‘ b“ﬂ-{l(t?é In%'l @Iﬁm?'e“ ved

fromcows, goats, sheep, donkeys, cane
buf f alamsl. blpe(cowm presand; iratheosamplies positide bh@ﬂuesomﬂlcam tfmrweeénmmf mltcwsei n
nateri a

and..at_|e ot het ein mater|j sed | 'th,. rocess
0F e Blor WhiBmeoaiie bV HuSS MefodtE e htksPabs ot Blueliiorde: TR vall! BEicH
pr epamesly be uded lﬁ@mrfbﬂerﬁe@éurér‘r@MS Ph@iEStes raataﬁalg&éeﬁ@eloaé peditile One
other protein material. In one enbodinent, a proteinhydrol ysate conposition

may bapespadicaty t*@rﬁ@S@mﬁ)oﬁmd. eorsrwhilesasgalivervalvesradisatafhespresenes ot her
pr ot e rgg@ér%éla SﬁJaret‘FuIeeod g’Ua‘ilﬁ‘ees %Y cgﬂ{és'aﬁgé ggtrPef m%?%bg?r@gg anol a,

upin, Ize rice, rry

errbod||mmeaseadme¢tt)&sntrieyldtebis)ty of me:om@@dndmg oolyr bﬁreﬁs%]sar@éhéramme
conbi nation of . a sogg{)qroteln material and two other protein materials

sel eCtCQ rieter tsrfga@ ﬁ?e&dﬂﬂn%lal‘w(yt%?taﬂgﬂdewe rrayided W'“MB?WOIWQ@r bat
pea, hg%léhs fh'e?\?lamﬂto ay‘%ssd@élf%hlch r’rff&d‘u%[ed‘?mbgﬁ @ Potein

hydr ol'y e conposition na are roma conbi na a Soy protein
mat er |sarnpie|ceﬂ fr eaveved wothearoopaquepcoterito mimtreize dhe pse$|bd:tye<nif dmblent hghtgr oup

and. adred)Tnne fetelar G0RhIng APl aRf series So9 BRGEEt AU4Na dai 1y pr ot ei n

SOy PhgsRileRst 6P éhn%l@t GHftbr tROVeRIRY & BKBAKHIAROIBICRN % Bmpte dhiot ei n
and corn proteln EI‘O'[EII’I and rice proteln soy proteln and

pr ot eitypicalbyrefiied gs mmd plelsapipies of theesame noalenal aregartesally m@abumarmws of

possi B1s VBeRERE Fdt Bk FieudBite #ﬁ@r%saﬁ%e%?%sa”%’gﬂ@et#*Se%@%gﬁ{n‘%?;?e?f
mat er lahtaalmccblbﬂm@tétergelnemw |ﬁcI[IdéQIﬁd>Si§ mﬁafhdtmredquﬂambrlmb (Restandvay |
vary. . The anount of soy protein nmater may range from about 1%to about

99% oﬂnql"r‘@”goioélexﬁm%lMC’@%'é‘HDPnQQQ%WEB@tWé‘i peRson 3 2(§ne enbodi nent, the
amount  of Z@U ﬂggt %ltgﬁéﬁfnﬁlerma lﬁ‘@lgl%ng 8@3908% ﬁt%o?ﬁ?'ééwg) pf the

total protern u I n conbl nat'i on n-ano er e of soy
pr ot eitme sasEensidn before andafter tnsafheont ar@(l%temmabdmtsm@é/d-mmmﬂhabtm%’QIOOOr otein
used colorimeter including an optical sensor D-25, both manufactured by Hunter Associates
Laboratory (HunterLab) (Reston, VA). For the whiteness index measurement in the
large scale production platform, protein samples are dispersed on a 5% w/w basis: (59)
is added to deionized water (100 mL). The results obtained using the Hunter
Colorimeter are reported in units of L, a, and b. Whiteness Index is calculated from the
L.and b scale values using the following: Whiteness Index = L - 3b.
Soy Protein Hydrolysates
[00071] In embodiments in which the protein material is soy, the protein
hydrolysate composition may comprise at least one polypeptides selected from the
group consisting of SEQ ID NO: 8, SEQ ID NO: 9, SEQ ID-NO: 10, SEQ ID NO: 21,
SEQ ID NO: 22, SEQ ID NO: 23, SEQ ID NO: 24, SEQ ID NO: 25, SEQ ID NO: 26 and
combinations thereof (See Table 6). The invention also encompasses any of the
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In conmbination. In still another enbodi ment, the amount of soy protein

mat eri al nmay range from about 40%to about 80% of the total protein used in
conbi nat iwn.20im 7846k ur t her enbodi nent, the anount of soyPppTatSedn/onmsberi al
may range from about 80%to about 99% of the total protein used in

conmbi nation. Likew se, the amobunt of the (at |east one) other protein

mat eri al. may range from about 1% to about 99% of the total protein used in

combi nation,, I n one enbodi nen th am)unt of other protein teri
rangepPEYBFrPH‘E%ﬁhai%QYOb%BHHFe(iB e 3Ry Rretein hydalv G[\ ysate GeRwposHl 05‘51?5%?%t|0n

I t f
2 AyioR TR ALy B BLriféd BY BB Bl S oA AEal Sh aggee 17 om
aBOt hezclciaﬂt@ochmremft%gora/ph?n?m eXclodngs dmtonmtogr@lpgynaﬁlerty;rghrmmgtogapfw fasbm

out % t.0 % 0 otern used . n. c N n a
ot heroi Bt Shtorata Ay TEPLED “hBh G s e R e 1 om
about (8pYCY. an:tpwh\‘orﬂ\??%@rf eid}ﬁpfeotﬁé pcﬂ?@é@tlde Wé@rﬁehﬂn@?fﬂe é@écttéa frdn@ﬂfe43] I'n

t he pr ocess of -the I nvention, ei n-material t/gEl cal é[ m xed

d.spegmcwwtr&oft%E@anN@ §1§ |2 Hisr9, sSE@IBMMQ @ 1BbNEX 24659%

t | bout
Dot oS 19 NG) a2k 1BNO: b3, 8R6 FIREHNT R IR 38 o S 160! g Rbo
nan% g Mﬂftltmetllyﬁhhatm\ﬁéwtbﬂ eﬂd&mehcdtﬁ%a%égt }ﬁd{lvgﬁ%messhgbarevwb%ltmtlaitlm siamilarr t he ;
enbodi nen e s may .Co | se _abou %1t 0 o) % pr ot ej S is
by ol pRdUrieade S QARINaLE. SERUE RS, SEaTENG: JorasolBnsl 2 5Bell 1 60r
t b 0 |
[0 2bRie: T MRAABN, 95sER) PHOMRIBEQ [DRRIS A SHQIDNG! 4 CTjolmher | 2
about tlﬁ:ﬁﬁgdpepdntjeuna@m bbleaabmt?& aﬁ B35t 66, 95 artff% sequeinceiidentitydo

t enpePlclBePEpi ERGRE I 10N r b SER DNEr s SERLT e € S TPING 21 ne
hydr oloysh $D NRCEI, BEQADNOO28NSELEID RE: 24N SERD AP RRPL 2323 SRS e NO: bée
hydrolysis reaction functions near its opt| mal activity |evel. The pH of-

the protei FosidPraduaty be adjusted and nonitored according to nethods

general ly Kk | n t pH r st ed
and mai nt atnhe uﬂt@%g ?gﬁ?%t%ﬁlﬁg %%tng n&%ﬁh&n %H@B’r }lon aiiﬂ;r?ldione '
enmbodipradict cb r@hiQOényt bethergrb&im hgdtolysate aombsmdhweedlb%ﬁer@ﬁﬁ i's

mai ntai ned at from about 6.3 to about 6.8. The enzyne treated protein

sl ur r pegnatiyely, the faosk redest may cemmsesara/toféhwaat@ﬁwp&é\mptléeér%%n%!%ut 6.8
and t!agg Gy He'fe'lr? adjusted to 7.0. In one enbodi nent, the pH of the-
protein sI urry may be adjusted and maintained at from about 7.0 tio about
8.0. In an@ﬂ)()tb?f‘.i]enbod’ hemaiecttoln&)fm-bamwllaepmtehefnydrellyeateycam}yos)’eorad[ ust ed

s A ORI I

9.0t %rﬁ%.’tFééH Brodu&t@of, the current invention can include beverages, yogurts, protein
bars, whipped food products, cheeses, and other dairy based applications, and
extruded food products. It can also be used in meat based gels, and whole muscle meat
app'lications' For food prodUCt‘s where it is desirable to minimize the bitterness or |
astrmgency sensoty attributes, a soy protein hydrolysate composition having a degree
of hydrolyS|s closer to 1% than to 6% is typically selected Additionally, for food
products where it is desirable to minimize the grain and soy/legume sensory attributes,
a soy. proteinr hydrolysate compositien having a degree of hydrolysis closer to 6% than'
to 1% is typlcally selected. '

[00074] As noted, the proteln hydrolysate composmons can be used in a

variety of food and/or beverage appllcatlons. Non- Ilmltmg}examples of beverages

20 ,



preferred enbodi nent, the pH of the protein slurry may be adjusted and

mai nt ai ned at about 8.0. The tenperature of the protein slurry is

pr ef er ablwoadjouugssesd and nmai ntai ned at from about 300C t ecahmsaw/fEBES duri ng
the hydrolysis reaction in accordance with nethods known in the art. In
general , tenperatures above or below this range may inactivate the
endopepti dase. |In one enbodi nent, the tenperature of the protein slurrymay
be adjusted and nmintained at from about 400C to about 600C during the

hydr olngdyde srugethien nuiitianeh AHakS enRrgh drips §88R SHIRKS | SPYINIK @iinks, /.

endop i [ Sk nQl yslS ¢ | QR ol SAEENSE IsAAH; d by
ddi poReereaNDy R Hod PR, ik BERGE, Bae) SoMarEiils ¥y gBpkiiiERs

react trereaf. xt ure. Reaction of the endopeptidase with the protein materi al

| eads to h sis of th rotein terial .into small.er pqgl ypeptides. This
endopept | LUSHAlT | ° 51 atofeEpferingRl Bie e W OnertE ceBaae Fotbim nal

si de ghir@bldWictd] ThaWafygrbSuds RSP lut af€ het liniied &5 ¢PRBRE ] idaTfedrh, ide
serine protease, specifically GE. GE has an optinmal activity at a pH from
about ceam peoduaiatmilkshakesdyegurts, RIRRIAG CLEREN fIABINCERRAINL CHETE eheesisoat 700C,

endopPaly BEEAES NGB Tae LEROAG: Bt iR Sk e A HadR,

enzympsguit srabothied) opbutBimitk. pl ant enzynmes is advantageous in that
m cr obi al enz(ﬁrgis exhibit a broad spectrum of characteristics (pH optima,

t enper at ur 00¢46] . ) ahyan@temate eradimrnt yhe Braipwdpidolypatedta *i(m?/éﬁ?d INar ge

uant it/ : =Ll S I t QS | CE a
dori ng Mo 3eBptehitdt ThertifMoRal fLipBlebidtt o REAAGRIGREGS 1 BROURS, °F 3
di scusierhatéEntiogidment, theppeeini e rdlgsateaant teeused o proteer amalchsasla of

lutam c acid or aspartic aci.d. [00047] In one enbodi nent, the ’

O ndon SRR 08" S ReT Bat & M%) R0 AL e ERRaY BEE S o ac) d cequence t hat

i's at | easyoffy dent 6@l afAnSESMEBANRb, BROWBISIR HTaRYifsste ARb A IRO! ease
! i %

activity. I'n anot her odi ment, the endopeptidase ' nmay be a serine protease
havi ngnaaxtratied doed podustuExtredet feod pragiuctscinstudesbut arernatdimiteddosearenb NO: 1

d has .pr ot ec tivity. |1 till t ' th d id
mmy bosHeEpIanEs Shtet bieniTed el Pr SR eHUEtS CearaReter 0%
i dent b, réIRs, S66kiEE) dekler@NpuUtRe sHaRkREGUES hugdeals, dritoRillagl t er nat e _
enbodi nent, the endopeptidase may be a serine protease having an am no acid
sequence tHQ078 at Irystanmsher emkodipagnt: thegroraimhydrolysatel cARRYegiddlse

i vit iy , . |
ceri né Teat BoBUeL A0k nitdh Shiflel ERRGleTR medt ol RIgE IR R Yol °
i dent ligdtedtto, GioQessed\Ochts dnirahutedineatss vaadle wuscle inead pfaducheand

e TR prdd L 08 S TR b T3 eSEot SEarBhd R Tha'hOsh dRuisg o 2! ¢
" may be a textured vegetable or dairy protein that mimics animal or seafood meat in '
texture. The meat analog may be part or all of the meat in a food product.
[00079] Whipped food products that can be made using these protein
hydrolysates include icings and toppings for cakes and tortes, fillings for pastries, pies,

and donuts, parfaits and mousses, and meringues.
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sequence t hat

is at

| east 99% i denti cal

activity. Table 1 SEQ ID NO 1
MVSKKSVKR&DI20 810763631 ' YSL GVHPAQAAPSPHT PVSSDPSYKAET SVTYDPNIPK$DS2009/069868
QYGLYSKAFTGT GKVNETKEKAEKKSPAKAPYSI KSVI GSDDRTRVTNTTAYPYRAI V

HI SSI GSCTGWM GPKTVATAGHCI YDTSSGSFAGTATVSPGRNGT SYPYGSVKSTR

YFI PSGARSGNTNYDYGAI ELSEPI GNTVGYFGYSYTTSSLVGITVTI SGYPGDKTAG

two amn

o]
Karlin and
per cenefiged @fala_waquence i dentl ty is determ ned by conparing two optinmally

%

hul

eq“e%e&cﬁ%fe %d@%&@ﬁcﬂh

%%?' tHes

(Proc. Acad.

T YKL QYANMDTYGGQSGSPVFEQSSSRTNCSGPCSLAVHTNGVY
°‘—! ZDNLTNVKNSAQ [ 00048] The degree of sequence identity between

inanfidie BYARI ReriPard t hm of
USA 87: 2264- 2268, 1990).

to SEQ I D NO 1 and has protease

The

i ho. aci TRElBot e B8 b Sonwi-ndow. oy cOMRs So—ndditi-onS OF
del et onsAt(tT'bgte g"ﬂéﬁf'réfg'o&onpar ed to the reference &ﬁféﬁ%’é"ﬁml ch |does
not co ,%(;e RAdaT T En&ial @étb B)of 26 Lmarar i gTEFeBR i gfdds, t Yo
sequencgs.” “The Percont’a BrdPwiAgreb Al fo ﬁ%c%amg' %L pauRger’ of
positions at which|g @i S 9&\%8 éﬂ Iggﬂ nces |to
y| el d t e llunuur A'F TML CTT h i +hn . d
posi ti ot he t qtHI® ﬂr&%mscﬁss S@ﬁq ﬁ@tg cﬁﬂte (PCNXPWPO@ Fl qon and
mul ti plyli ng t he redd@iNYPIPEGH W'E‘JC yinayging @ﬁ?& Rast %éﬁﬁ%‘ﬁ dentity.
[00049] |A skilled praain anchdiferentistagasaelhaaiing. tMay ~ 4iwvheatnwhalei d rr:5| due
may be dubstituted (inclhdandeaérwhaoievdeai ooty e¢.due hgdwhept®astari | ar |si de
chai n wilt hout aff edtgrabgamhetd.uncti on of the polypeptilde. For exanple, a
group of| Say/heg@aedsTHesiongatitsi gusatiatedwith chai ns i s |dyswestened ani ne,
val ine, |l eucine, andeysmksseiybeans: ngapiRiuefe AMypes aci|dsiLkavéayenilk,
al i phatijc- hydr oxyl %ﬁd,ﬁg%mgtég?ss&rﬁéwn gnd threoni neanmedr oup of gm no
aci ds h?vi ng am de-icontaining si hains”i s asparagi|ngyaBgnglefam ne; a
roup o a .0 T I
tgyr ogi ne V\% g‘d?@pt é%for‘riat é bg\(‘at%dn%mhtdﬁcéld i‘ud; o h&bﬁé‘\ﬂ@ ghai ns
is lysine O2F%i ni ne, %%lerﬁrg 33 eé{i \g?% S}B é Vi ng
sul f ur - dont ai ni ng S|Qi%d'é?|%\?cﬂ§ aingl ‘El?sfeem'ﬁésc n®t hi oni sf?@ke rf%rf PHb
conservative am no |£ardb 9% ut i on groups _incl ude:
val i ne- | |€dweelkei sol euﬁim’astq)hérﬁlw tongviersimylatest b, | ysi$klﬁrﬁ$@i ni ne,
al ani ne-jval'i ne, and saspeseagncotiiarsagars suthas, frudieses ndapedfsinsdd$e nmay have
at | east| one conser|\giticose, @G nand oy dtisedsweadtut i on wi t|lb%edP¥ct to SEQ I D
NO 1 . I|n one enbodigupstandelesgstiiapeptditiaine Aspyrthmee |[about 35 conser|vative
am no aci d substit UtappAcaddifaniespect to SEQ ID NO 1 |. | nanot her
enbodi meME, 1 Te ENOREPHESR ( G ﬁiﬂﬁfedzﬁ’y 5985 ST TRt ¥9gam no_gci d
substitutions with r&Resd oif oy %r{%ﬁ% rie yet anoédjﬁqor%n‘g%%rpnt , the
S _ _ 0.08%, 0.15%
Salt The taste on the tongue associated with Sodium chloride
sodium salts. solutions: 0.2%,
, -0.35%, 0.5%
Bitter The taste on the tongue associated with Caffeine
caffeine and other bitter substances, such solutions: 0.05%,
as quinine and hop bitters. 1 0.08%, 0.15%
Astringent The shrinking or puckering of the tongue Alum solutions:
surface caused by substances such as 0.005%, 0.007%,
tannins or alum. 10.01%
[00081] The term “degree of hydrolysis” (DH) refers to the percent of

specific peptide bonds that were hydrolyzed (that is, the number of cleaved out of the

total number of peptide bonds present in the intact protein). The % DH was estimated
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endopepti dase may have about 15 conservative am no acid substitutions with
respect to SEQID NGO 1 . In still enbodi nent, the endopepti dase may have
about 10 wonsavorsdszve am no acid substitutions wth respettustaBeRes D NQ

1. In yet another enbodiment, the endopeptidase may have about 5
conservative anmno acid substltutlons with respect to SEQIDNO1 . In a
further enbodi nent, the endopeptldase may havé about one conservative am no

i d substjtut th t 050]..Th f t of
2y oSt Sl e b e e R (S TN S PR | RS arp iR °
Seque%%uPJtetﬂé%ré’dUdrbﬂé a4y rSIR:"abl%fﬁr‘b%ééu@for%léfé?nﬁﬁantlﬁ@r any

jerter
si gnal peptide and/ or propept c{%ﬂas been cleaved off. [00051] " The
endopalegremothydiplysissof fbedaomo’@ntbydrotyrsamnal ian origin, e.g. bow ne or

i i g Ao 00052] Vari. r f { d
Pndopopt | idadazl o OBk e BiBeSEE8" kiR B AP tomhy HRSHIARR",
endopmbr@%pﬂd@lo@nag i b@gdﬁéﬁtﬂerbrqddwerptraé@ham WHd grc@rpyofdependl ng upon

the source of the protein material, the desired c;%ﬁree of “hydrol ysis, and
t he. d@r@pp@nﬂ@asecsrr@mgwwymé@mlams Fee.420wh (Intgynatiorss Unidhehbout 1

19 0 0N RR0% oAl A ERL dasSr B did aRpAT Ly o el n material I

noun Fon 20 ng of

endopept i d§00083Y Ki ITOwt@nmd‘bxopeq@t@IaSeﬁBéfers @l an énzymethathyendipzisrent, t he
anount nmay range fro

to about 1000 ng of endopeptj dase per ki | ogram
of prd’tr%‘ieﬁ"snﬁrt‘ Praﬁprger? %Q”!sﬁ?dt'ﬂ%’!‘ a@%d?ﬁ%‘?“ﬁ "ﬁ Jﬂi giWPrnge from
about W 0 | rf'yr”p]f tein
rrraterie(}lel89 F00054 As V\ﬁgl Q&g pgr%(glaat e??%ygqugk‘l:qa lnf(?rgé’t?:f san, IAﬁ{g}oduratlon
of th@thmisWramdrMatﬂcum Bialogyetzyinel clasaificatidesyatiinngy upon the
concentrati t he e eptr dase and, the desire ree dr ol
For examl d000EHe, o 14 688 SRade BREHERG 2 SFPne thel \RoEReR)PeciinRd on
may I R0afé r(GRA?S)feﬁ)férBWéw&ﬁé i$ SafBBMerNesHsum&Ed B adSorghhieM, Rehtasta m nut es
to about 5 hours. I'n preferred enbodiment, the duration of the reaction may

be abdwmap hypigalks the eoowsE and téﬁcpr@%@trfwn wihjeh therenzyme maytheedeide@s i on

The. s PR REIEHEY IR MRTBBRRANE oBRind Rl 0P BOEInGS, (oot vt
t enper at ur 6{00085§ppr O tfraidedlysSe” avrééctroutrfrbdml cﬂdtbirnebl%ﬁen al@otnpoamd igrost

r ot eases pti onal eptidase [ 00056] The proce further
(F:)0r‘rpr| v(ggﬁhga{gmt@etqf@cbpg . Protei hydrolysates og cursu sequ ntto thermal,

chemical, or enzymatic degradatlon During the reaction, proteins are broken down |nto
- polypeptides and free amino acids. These products may be soluble or msoluble in

water or water-based buffer solutions.. ' , |

[00086] A “peptide” is a short polymer of amino acids, generally 20 amino
acids or less. A “polypeptide” is a polymer of amino acids greater than 20. Both of
these p’OIYmers contain only primary structure. Polypeptides are formed initially durin'g
protein synthesis, and upon “folding” into their native state (i.e., fhe formation of
secondary, tertiary, and quaternary structures) become proteins. In this épplication, :
reference to a polypeptide'means the generation of a long chain polymer from the
hydrolysis of a protein. | \ | '

-[00087] A “protein” is a polymer\of aminoacids that form an active molecule
in its native (i.e., undenatured) state. The native state of a protein can have primary,
secondary, tertiary, and or quaternary strljctu_re‘s. The primary structure of a protein is it's'

amino acid sequence. Proteins typically have secondary structure, which is formed
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hydrol ysate with an exopepti dase. Cenerally, exopeptidases act only near
the ends of a pol ypeptide chain. Those acting at a free am no term nus

| i ber at e WO Yl7846am no aci d residue (i.e., am nopepti dREEAS20095986@

di peptide (i.e., dipeptidyl-peptidases) or a tripeptide (i.e.,
tripeptidyl-peptidases). The exopepti dases acting at a free carboxyl
termnus |liberate a single amno acid (i.e., carboxypeptidases; CPs) or a

di d das S dg fi
for ChagbtieinterachaP of (liaehe R BEEH | IR TR Tatied e that o o
subst inbkEgn wfdm%zeéhooérel SitHer dighi haIDRER ! deedigneisinteiapat aimdaads ar e

pepti de | inkages ot her than those of a carboxyl group to an a-ani no group,

and t Iimgwgraaﬁpetafsk@@ts,memte@sam typically have tertiarestaugivissi afawel. Tpci(anw]

st vyt B R AR Beghvathla ltGoR s oGee ISk ar 8N o
about os€Qhreugtbiomic, hyafophbive, @X@Mtdh@aﬂealrmerémm% BaP@ bréteingrdomitain
Exanpl es of exopeptides suitable for use in the process of the invention

i ncl u@BeATiMBIseSHPHAIE, Whish Imetﬁfgnplegglaélmé@mq geafermpmstrustyras.

L+ 1 EFbte Slio iR o Hdriodd oL HotGed RN 18 llain SLESRIS An ' 1 ©
car Egﬁ e v thBery\[?tI][r m isspe:g: : : 32 gryzae (Uml Eg BT )1) nati ons
Che o PP ERBRRS Toc S eory BE b R a0 (A FiesasiobitgfTRe ke

hylr b g -G gnten d oK “b}f@r’yls B e @‘oé geing. The

anount ~ of exope dase range from about ng to about 5, 000
exope@wstem@swecmcatbxgdaMeﬂteduraEuam@Iqoﬂ bt ei n material. In one embodi nent,

Lhe amunt ye@ange thqg . Mok B0 30,8, oo xORSRILGARE ReT ] | 00ram

from Peremg, teferttdatoy nidridlhaingeX pRSBIN carentisirat kéd Bbatt 90%séay prioksin
protein material . In yet anot her enbodi nent, the anount may range from

about oD HOWIsHYre Geabage. Amsolated spy exeisipsifarred fem mh@narhydfemvm i ng

P oL B S ey 052 10, i A 816 oL ) o) st e
exopephddesmvintheil fvbhntfnetﬂﬁehﬂrgnbmbetylmmnbeepahaﬂagelde sowptdtelnaahd tion of
exopo e B8t HisnCauRAeRdral the GaMPdcBdiner afnd SuERemtengy SeReryMdat i on
s, e B g B s, In 4 pref erred embodiment . the.
dur ati on of00080]r eactlihertermy'sbyg pedieintcadCentsa®l asi uneddwerelhie arsracmlatﬂ‘ﬂairay be
teﬁ&?p@%%’ﬁ%aégmr glgcctqng?pt frlpron%i rabtoat éé.'& %5 Igs'ssﬁ'uu?wsaeb u?%v/oeséy(/) {)rc}tgi% on a

moisture-free basis. Soy protein concentrate may also contain soy cotyledon fiber,

typically from about 3.5% up to about 20% soy cotyledon fiber by weight on a moisture-

free basis. A soy protein concentrate is formed from soybeans by removing the hull and

germ of the soybean, flaking or grinding the cotyledon and removing oil from the flaked

or ground cotyledon, and separating the soy protein and soy cotyledon fiber from the

soluble carbohydrates of the cotyledon.

[00091] The term "soy flour" as used herein, refers to full fat soy flour,

enzyme-active soy flour, defatted soy flour, partially defatted soy flour, and mixtures

thereof. Defatted soy flour refers to a comminuted form of defatted soybean material,

preferably containing less than about 1% oil, formed of particles having a size such that

the particles can pass through a No. 100 mesh (U.S. Standard) screen. The soy cake,
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c. enbodi ments [00060] In an exenplary enbodi nent, the protein material may
be derived fromsoy, and the soy material may be isolated soy protein. The
endopept iwaze1ws4eE and the reacti on may be conduct ed atrCa/usesnpmssbiire from
about 400C to about 700C and at a pH from about 6.0 to about 8.5. [00061]

In further exenplary enbodi ment, the protein material may be derived from
soy, and the soy materi al may be soy protein concentrate. The endopepti dase

S GE nd reactlon onduct eg at ate rCTat e from about 400C to
Lbout ChECTaRe dreal. Shmirtie BRI gt EATauDmTaTEed it Sok Ot BRBH,
COﬂCE%bh@éﬁud@r seﬁ gHﬁéﬁh '&oeeééésnfswﬂbw Hds 4 §@¥ @F&eurﬁ@bhténﬁtcaf%but k99962]

I n anot her exenplary enbodi nent he protein erial may be derived from

soy, #&maboh6s%yomateeisture freg hﬁél%oﬁra‘f@@bw thereeydinus pe peiydinsdy 9usd, and t he

and afetHTErgn ZRatEE 8% BlayTab i Pl A ety BRYAR L on pFin
conbi roats CIBtaWdéi‘d)%@VeéH OF@II fat@osuﬂeut raérs tengtoond M&@l@seﬁbm qumauaun@ :
[ 00063] I n an exenplary e otein materi al be derived

Lo 2byof T Brigwal B iseeti o t%%c}%be'rrsa){y’wnmaybﬁeewa@p@gweo%mayt@ and
e o TRGtpSditka F 680Ku 4 Rfhnlipd chayER Tt EnAThalane 88 RolPrablut |

conbi nati fuhlfam sf.dy frooy thatchas, bessyyminiotady ll'neabtreata!drlatoederamnﬂ/tomauyallm itsl soy

protein !? I n anot her exenpl ary enbodi nent, the protein material may
be deﬂ %%y, and the soy material may be soynilk powder. The

endopeptid GE L t Latalbe from
hout 400 but O e R e T0 ¢ of agRep S a o

soymi laoymneder et obthedololving, ﬁmiblgnaw ndaoyheaanss egyflpur, nglakes;uaoy s oy

t t d/ | at t
Compo rEan FBoRLTeAREY ekt el ey LT vl Pt ous ehficts BL Mo TSI -
hydr oyt & the ToRsiihy0Boydénhs) ey HlaRed MeH @oy Fale whend aiolulde neasidlitees a
m xture of pol ypeptides enrlched in a 47 kDa fragnent. The pal ypeptldes of

the phses; rﬁmw/@dm%@m& mammnr|seraomﬁ@rwépmnsatﬁmolyd%gt Rt lititedos 47

L Sl

ar r owspatbagasckwheat , canol a, cassav ei , channa (garbonz ) , cor n I egune,
triti cal e 180093 and HsoloBriabiis PEREPEGT U390 BHEE B4 HAGENAESS ot ei n
g;e[)'g%gnﬁgyl 1 hgsﬁgré%@gg_éx‘/@e@ 6y hitlny fo¥esdedlthaPinchie Riter&indt itgdi al s
to spray drying, tray drying, tunnel drying, and freeze drying.
[00094] The term “ simplified trinitrobenzene sulfonic acid (S-TNBS)
method” as used herein, refers to an accurate, reproducible and generally applicable
procedure for determining the degree of hydrolysis of food protein hydrolysates. For
this, 0.1 g of the soy protein hydrolysate was dissolved in 100 mL of 0.025 N NaOH. An
aliquot (2.0 mL) of the hydrolysate solution was mixed with 8 mL of 0.05 M sodium
borate buffer (pH 9.5). Two mL of the buffered hydrolysate solution was treated with
0.20 mL of 10% trinitrobenzene sulfonic acid, followed by incubation in the dark for 15
minutes at room temperature. The reaction was quenched by adding 4 mL ofa 0.1 M
sodium sulfite-0.1 M sodium phosphate solution (1:99 ratio), and the absorbance was
read at 420 nm. A 0.1 mM glycine solution was used as the standard. The following
calculation was used to determine the percent recovery for the glycine standard

solution: [(absorbance of glycine_at 420 nm — absorbance of blank at 420 nm) x
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invention to generate a soy protein hydrolysate. In general, the soy
protein material may be derived from whol e soybeans in accordance with
met hods kwownio/a1846he art. The whol e soybeans may be conmrodiusgomoyisesns
(i.e., non genetically nodifiedsoybeans), genetically nodified soybeans,
and conbi nati ons thereof. Genetically nodified soybeans include soybeans
with nodified protein, oil, or carbohydrate conpositions, such as high

b-congl ycinin.s eans_and high ol ei c soybeans. Suitable exanp) es, of so
pr ot oot aPra e 9&@4"2@; 'fﬂmra\ef%ce %%l&rﬁa‘,a%e@taﬁ%uw,ehﬁQ@I%fléﬁse%yy
rot e ] RS 501 W &s o H B roljdledbyt ures
e e 9 G g o i o R ey
conpail gditrbehzemes wioaict Acid,"pr. dgeicrF onat @héml |1 27 (0): €26pA1262 a ni xture of

ol ypepti dg arying | engths..and nol ec r . sizes. ln.an f

Crbod: ment [O0GS ol sulifen RERsUSE rERph o BheresdhipidhiBl EFTBIdR"ed o 47
kDa f pathiRIithents@AReleof NBedradles "af "diydrpky aha "Sdidt Bre terddidtomidantistat e
conposition can and wil| vary depending upon the source of the protein

mat er there &gl onRerdeeiecdf tbe elesnenist i Tde f@fmﬁﬁéom@éiéiﬂgon!nqlﬁb%@n#he protein

whi 1 orl ARG R TRERLEY 0 be s PR MG AL A NG AR ETARHIGY SRAONETC
0. 5% btheltYhamthalidted ekfrhests. i s seen on the whiteness of the resulting
product when nmade into either a or. slurry. T

8e| ) q%ceéf ect of ené%ms
concent r at [P whi Aer@sious ©I8RIBS COWE sy BaUELN iR ARAREOMROUNDse
deper‘gﬁduuc&ééna Pethdl maotwé&mg%%n g{ees&)?ﬁ' SRk vietioH Sk id intdRiay f ood
appl i €at1ons such as beverages, gefs and neat systens. [he soy protein
hydr othet atllenaitér ¢cdrdaipedsethe aboentésoripdioa angdh thé ghamplésgiven belavhshall

unhydrol.yzed so roteipn. The enz ; cl eaves proteins at Ctermnal of °
gl ut ah?dxﬁwrﬁ?%ﬁgﬂ@ﬁﬁ?ﬁ‘feca% i“&%ﬁﬁﬁﬁg@.,swet eness i s measured using the
whi t eness i ndex described bel ow. The Whiteness Index [00069] The "whiteness
i ndex" of ‘a soy protein product refers to the color of the ‘

soy- pEXAMBLESNt ai ni ng conposition. Many soy protein-containing

' Goner ai W71 ol orf o S El AAEPIEERaCuafuls Wihighifibott BYRES” 0C"

"whi t grivedtiohndex” of the product can be increased by the process of the
present invention. ‘In general, the whiteness index is determ ned using a
col orineter which provides the L, a, and b color values for the conposition

[ om SSLEATE AR5 0¥ By i PR S o tog ke

general | yi [@0g8]es t AbouhBO drmskdafatted by fibneass addedith@50dbpbbwatental ues
near 040 Gabecd) bl ek SRRl £cui e b VELUSE RERt, AR [ ISRR LRk ©
for 30 minutes without pH adjustment. The pH of the slurry was then adjusted to pH 7.0
using 80 ml NaOH (0.6% on solid basis), forming a neutral slurry. The neutral slurry
was heated to 160.5°C (321°F) and held for 27 seconds. The hot neutralized slurry was
cooled down to 53°C (128°F) and then dried in a spray dryer to fo_r'm' a soy protein '
product. -Solids to the dryer was 9.9% at pH 6.84. o

Example 2. Preparation of a Soy Protein Product From Defat‘ted Soy Flour
Treated With 2.4 mg GE - o

| [00099]  About 30 Ibs of defatted soy flour was added to 250 Ibs of to make
a 10% solids sIUrry at pH 6.5. The slurry was heated to 54°C (130°F) and 2.4 mg GE
enzyme protéein/kg protein solid was added and held for 30 minutes with a"'gitatvion. After
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and blue colors present in the sanple; positive b values indicate the
presence of yellow colors while negative b values indicate the presence of
bl ue col owe.20fess2val ue, which may be used in ot her colpom/use@sssaent s,

i ndi cates red and green colors; positive values indicate the presence of
red colors while negative values indicate the presence of green colors. For
the b and a values t he absol ute val ue of the neasurenent increases

di th f th Ge Iy,
e cab i MA e o sirs 7 ﬁéégiﬁmfka%ﬁ&qé%én“%f B89\ dBEMwi ¢ h
th I :

e r ol Riteal ciféﬁ”.aﬁ%'ﬁv "o P HitroBhPd fo BRI eI © paque
cover treatmemnt. mTIae engmestsaatbd Ineusrabsluasvamiheated o 160426 (r3§1?ﬁean1bh@dt or
th h d d

sanpl B % Se0TRe TRARCTEET edRue ARG S ol T RETE ity

typi CﬁHérVdrféﬂ i é@ﬁra%ﬁdriéﬂ tSdnde té«ﬁ@as@rwast@s%saﬂwmzrl al are generally
nmeasured and the whi'teness index of the material expressed as the average

of the measurenents. Suitable colorineters generally i ncI ude t hose

manuf Y, fer. ( , VA 5 del #

DP- 90%8%&@% é@p‘?%rg@éﬁgogrﬁgag?}bfﬂécﬁﬂwcﬁrgﬁ‘e Se?al{t;c] ex r-gts)ltjlr‘y(ta)rnents of a
5% by Treatedt Withl 4.8amgaGPpl e of the suspen5| on before and after treatnent are
determ ned _using.a HunterlL b DP- 9000 col ori nmeter including an optical

sensor D 28000000 neAQrikg pldeiatisy soudiosr wasasidedite 25048 o w&wtem%%eemab)
(Rest 9@y, é/& gm(hthV@st aheSsiut r?%%?é HERASY (& BRI sbokgsga%r%%e@e

production m protein sanples are disp erse asi s: (59)
| s addegyme puleiemﬂkgedot\am mhd(w&@éddtd andheld fm@l&mmlb@sawﬁb@gﬂatmg ARter

ool cupgranoieT Rt e Adbaed S vilaaboltel Maofhe Bt fhar ,baum Bondts ' °
| ndeX o dnzymtre Sty r%mgmmdm Nﬁfﬁa‘%ﬁdrb%gal& 6!32 QURAINEBSHAMe Whi ch

t he proteln material 1s soy, protein hydrolysate conp 05|t|on %b
of

conpr ireatragnt. els e@zwnwe,fe\;t%bnewé@l swrnewesdeatemia He0. Q?%W‘tf&h@ndth

SE0 | B shgneZe et dat Shdhited Surriaies PoORR S S GRSt  ons

t her e¢ier( &6ed i Tﬁ@lsﬁreﬁj)drleThESdllld\sft@&h@dn@rmse@G%faﬁlSH$8any of
t hepol ypept i des t urified fromthe soy protein hydrol ysate

conposi ti ofROGKW Y he Jﬁ@@f@‘%comﬁoﬁl"@@%ﬁéEtxﬁﬂé)'?ﬁﬂ/ tgé Vﬁ!?lefﬂ%@eﬁybYa :
chrongf Pﬁ@\t f@fﬁ ?aﬁgﬁﬁcé&u@ 4hd P1G @'i’eé‘é?ﬁ&ﬁﬁtnﬂﬁaé%ﬂ’h 8!“ Trighange
r aphy, y r fas

chr orrat 0g onat ogr aphy, protern uid chronmat ogr aphy
( FPLC)anaIysgrrepearbdrthair@E daleptivelyctieavad thgr exfagsiohiPegipn cdadargba suttumits For

o bR BB b SO el PRI HR 5 4 AU ol 11

fragment.

Example 4. Enrichment of 47 kDa Polypeptides by Salt Treatment

[000102] The soy protein product from Example 2 was further treated by 2%
salt (NaCl). The procedure was as follows: a 2% salt solution was prepared by
dissolving 2g of NaCl in 100 mi of water. 2g of each of the soy protein products
produced in Example 2 were combined with 50g of the salt solution and mixed to obtain
dispersions at 75°C for 30 minutes. The dispersion was centrifuged at 3000 x G for 10
minutes to separate the precipitate from the supernatant. The supernatant is identified
as containing the glycinin (11S) and B subunit of B-conglycinin (7S), and the precipitate
is identified as containing the 47 kDa polypeptide as presented in Figure 5.
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SEQ ID NO 22, SEQID NGO 23, SEQID NGO 24, SEQ ID NO 25, or SEQ ID NO
26. Additionally, the invention also enconpasses pol ypeptides that are
subst ant ivabI2g108i78dekar i n sequence to SEQ ID NO 8, SEQ PDTNG2009/06486€) | D NO
10, SEQIDNO 2 1, SEQID NO 22, SEQID NO 23, SEQID NO 24, SEQ ID NG
25, or SEQ ID NO 26. Typically, the oligopeptide may have at |east 70, 75,
80, 85, 90, 95, or 99% sequence identity to an oligopeptide having SEQ I D
NO 8, SEQIDNO 9, SEQID NO 10, SEQID NGO 2 1, SEQID NGO 22, SEQ ID
NO 23, SEQID NGO 24, SEQID NGO 25, or SEQ ID NO 26. Food Products

[ 0007 Elxat pie's. hEhn@ﬁH?é‘r{t d¥f47tHE?a EBWM%}EBE} c'chrbhfat8 rr%%lﬁ} on-of a

food product conprising any of el n ol ysat e conposi t’i ons
descri bed IBQOMQﬂ] Al Mmonmeﬂxyhang@cbbmm 2 SepoaroseyXl ¢Epriiealttwaye)of t he

isolated p eptid a |be her 00073]. The sel tion of a
ar t AT B SRR s dhB I & pEERENLSS Trom ERel bistelR P RATIE A GE' | £ agnent
can afgatd brdf@ihyo@@nﬁmmtérgafu%rpré@m éslotorpivad Walss&@ theubRthed-mFood
products of the current invention can include beverages, yogurts, protein

bar s, cakinypatit fraiﬁalnp‘iqymﬁi@éhe@ peethes Ml deinmead wataryasawashehBirpeah i ons,
and, St Ui 338 NA0HRISH shincialy el BeRniE 88 ridl o ERAaelchs sdle to
B O e P o
6% 1 s SYSTAGT LBl e ukda eais N e Ak CRGRRYRRRSHECE SRREYEY: t | o

b ot e R e 7t fon havi ng. a dogree of hydr ol ysi s closer Lo 6%

than to 1%is typically selected. [00074] As noted, the protein hydrolysate
conpositions can be used in a variety of food and/or beverage applications.

Non- | iBXampie &XWateeBindingeAbility aseawtireddrysTheimoddydration Rapoal dri nks,
energy drinks, sports drinks, soym |k drinks, flavored soy drinks, rice

m | k_drinkggog zg”t fT‘Pu"e”?hé‘r’mé %raﬁ&f f@l&&ﬂ'@ﬁ? te &l acwz?'taadéteﬁﬁmbh%eof

[ 00075] In anot r enbodi nent, the protein drol'ysate can be used in dairy
pr oduhydrat‘ohe"aﬂmfoyspy omztetnsw ad%udalt slmlntloenrmtlmdﬂeat i The ¢HIR waluehdrdieatei ce

| k h Kk
cot + adft HBESTYREGEPIY” oo RevapERS oI KETHLS crntitetPhEl sch ek Sohufor o
m 1k dubakg. e THR fest pidtettre] Q029 salcEBatioh RSprePhrdtan@ B0 driims[ QRG] 1 n
an al ternate enbodi ment, the protein hydrol ysate can be used 1n a

nut r i SPHIEN is apbiiashwith Rrarams: of a ey aToteimyPdHeth onayoisiure fre bagis asdl i d.
I'n anghib&l to obtain a dispersion. The dispersion is centrifuged to separate solids from

supernatant. The supernatant is filtered through a 325 mesh stainless steel fabric to
obtain a filtrate. The filtrate is then weighed. The THR is determined with the below

formula:

THR = =———=—= where

A is the weight of salt solution. B is the sample weight of the soy protein product,
adjusted to include moisture. If the moisture content of a soy protein product is 4.22%,
the moisture free content is 95.78%. Then 2 grams of a soy protein product on a
moisture free basis weighs 2.09 grams when moisture is included (2/.9578 =2.09).

C is the weight of filtrate.

D is a 2 gram weight of the soy protein product on a moisture free basis.
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al ternate enbodi nent, the protein hydrol ysate can be used in a protein bar,
such as a granola bar, a cereal bar, a nutrition bar, or an energy bar.

[ 00077] Iwo=vidd7ssnot her enbodi ment, the protein hydrol psatus2aancdses used i n
an extruded food product. Extruded food products include, but are not
limted to, cereal derived products such as breakfast cereals, pasta,
breads, baked products (i.e., cakes, pies, rolls, cookies, crackers),
puffed sna 05§UCt N ets, or tortil)as. [00078] .In yet another

enmbodi ment %Q‘ELO r ot Ehﬁ’ ﬁ%ﬁ?d?%é@%‘"@aﬁ% bégug\é’ ifieq B]"?F@E\‘F‘ amd‘m’frﬁraf& meat
anal o : f hodHad BotdAS habh¥sidHiffes rb Bt TR Shan the
proceggggfﬁﬁeﬁglgﬁrfommﬁ%t&%g?ﬂe@%d m&?‘egﬁﬁg%ﬁéﬁgﬁ?ﬁ'gr%ﬂ?&, and surim

pr oducbstroThEhissadicatey that Gii mabifiedgirotain seafhottimosawatdhia thedreserdeoef may
be a textured vegetahl e or, dai rotein that nimcs apinmal, or. seaf ood neat
"h el dhErRsthoiPlEs dha i Gt Biglted stotain My e i Boreftia” Fopiret, ™

prOdU(ybguft%Qﬂ7&]ddI%@ BppKtdtiend. products that can be made usi ng these protein
L )

hydrol'ysates include |1 cings and toppings for cakes and tortes, fillings for
pastries, pies, and donuts, parfaits and nousses, and meringues. DEFI NI TI ONS
[00080] To facilitate understanding of the invention, several terns are

def i nékameplev?. RapidVisccsABalyzer (BN A)GO@BYSisThe term "degree of hydrol ysis"
(DH) refers to the percent of 'specific peptide bonds that were hydrol yzed
(that . is, f70e108]"0ERe Wapid VRN 2z (RVA ié atrlatifyg rEper cadfing @ddofietbonds
present in the intact protein). The % DH was estinmatedusing the sinplified
tri ni thafranexidea visaesityamethqdovitinpsyCise capiiol of ierpprali@dand shearMair at e,

repro i is a generally applicable procedure for determ ning the
degr eggmr%%%ﬁo%?y s of food protein hydrol ysates. [00082] The term

" endlopept i c[aegonr eSey Fr'cbteinaafbdrmen?]raw alhltdiflotllswhfci_ﬂdtainEr“;fs’ai"nlyf:I Eroteh a}gdﬁtﬁede bonds
in oligopeptide qr polypeptide chain Tk roup. of endaopeptidases
conpr nueh er RS thedleat E’Gaﬁﬂﬂﬂtﬁf@d{%g{ﬂ%oﬁ&( pEsiile CBRPBRORSING to-
Bi ocheyy , M BBt feos e hassi bidtati iBd t € [ 00083]
The tg&mﬁbé?({%%gﬁdl%gggw feg!‘egtrg{ to aé?%ﬁ@gﬁgbfﬁﬁ bmgﬁ’oﬁl} ?/gﬁe(?pfg%séi_ns and/ or
pept i dempringrthadWA thieating andfiles betweasar $omplestoaniend usghu tepl dupregdict ¢
exopthi.d seé corTErise,f:1 en%c[re sub I_%sses EC.3.4.1 %% 8 (I nternational
Uni on W7 BPBEIRERPERTS O RSB AU & 4} BWGJRQWBP YEOSPf i cation system).
[00084] AégbAowb]grﬁH@ pROF RIS designedNtosayretheRadcdshty @ BETML IpyoteRralamnyzed
as safe (GRAS) aPproved and is safe when consumed by an organism_such as a
hunan dutipgitaeihegting keuseziens 246 tord”Gr(Gelictor Hrioinuigs) dhen Reoled29RS Ty be
der| yed , [00109]  As shown in Figure 8, GE hydrolysis changed the heat sensitivity '

~ of soy protein, the higher dose of GE treatment the more significant change in viscosity.

The result indicates that the GE modified soy protein may thicken or gel at low

temperature in food applications such as cheese, yogurts, pudding, and so on.

Example 8. Bench Top Hydrolysis of Sby Protein Isolate Using GE Versus

» Hydrdlysis‘ of the Acid Precipitated Soy Protein Obtained from Soy i:lakes
| ' -[00110]7 Large numbers of potential cleavage sites in the extension region,

. shown in Figure 9 makes this region susceptible to GE hydrolysis. When: the protein‘is
in native state the extension r'emgion is hydrolyzed preferentially where as in more
denatured stété hydrolysis takes place throughout the molecule.
[00111] - de protein isolate made using standard isolate*prc)cedure,knowh

in the art, which involve protein extraction, isoelectric precipitation, reslurrying the
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are produced in accordance with applicable | egal and regul atory guidelines.
[ 00085] A "hydrolysate" is a reaction product obtained when a conpound is
cl eaved twoaoglhn7sdse ef fect of water, Protein hydrol ysat esTaseen/ 0sashsequent
to thermal, chemical, or enzymatic degradation. During the reaction,
proteins are broken down into polypeptides and free anmno acids. These
products may be soluble or insoluble in water or water-based buffer

| h ol i Il
50, ametein UIT pestehsizBinn Falmasehst siay dnghg WA YAl 25 SURSHBIG SR or oat b1
than g» oteﬁPfsBla% SM&S\E éﬁ’%%?élﬁ Edgéﬁt WadMat by Hﬁim? ﬁbf sw &f oy

Pol ypeptides are init uring protein syn upon
"f ol dipmotein isbtate hﬂthr9mgnamseoéwateaf (TheepH waseadjostaditd @ro usmgébﬂ)NddaaC?

tertiar d tern tructur eins. In.this appllcatlon
ot er SRATEIYEEE SR Beevas SRR R B BE A0 SR Etas SV o' pol yirer
from tchacanidatdryst 52,34, @naram mgrbf driQR@/BrofeinPT QQ%‘f@oy bfotdinfigblarebn @f am no
acids that forman active nolecule in its native (i.e., undenatured) state.

The nalfy matiar flasisovere ysast, dydralysis wasdepminatad by bealingitheslutrg et BAFy forand or

deauoruinspt; SERES el EodlaRle' BigatEd s Scit-RACK BhSliecfod (S3pRTRER T

the i @hemqmmguﬁéﬂ ntrachain am no aci ds. These struct ures are forned via
hydrogen bondi n and are either al pha helixes or "sheets" i nteracting
ari no aci d30RKMN as Tﬁ@t%ydgﬁuﬁtsgorowwsldﬁ%clw%awtﬁ wamfdl%ﬁbwegﬁnary
struc ar ] ai n
ko BB so BOUR A a SIS 6 1 QU oA SR8 LAY KL

or ot lzestantem isalateé ptoeedate, (wh;ch Bmwddrm‘omlnsxtraatncm nsaelectdc pmlpltatlon

buni t f { t
r ot oS Erkid ¢ e ROk ERes R tatdn ohB Rt laNand: SuRGseibRks
Secongadry cNectedSroth i rdshirrying %ted bé’fé?é'[ﬁl"ﬂ ph&0ARAtoHIeT ﬁ@éﬂry&@ﬁ@f y

attrlbute such as used to deScribe ternms I1ke "grain, soy/ rre or

"bi t t di0% iselididhepi wed adjisied & 84heeingi Q. HthNQOBQSnMﬁthQFCSy%SéVﬁ

or ot cf gl Gt BF 8D PeghAREYs s st ehu foh 3 Bplind 128 Bty néfér. al

havi nErezypiedtendent@iibadf 24f 481 and86 im@bPuhzyBRE satmrwag@f Bo@prételivi st ure
free basis. An |sol ated soy protein is forned rom soybeans by renoving the

hul | dsRlatgermasiry maites basisanerer wsad ndydolysiswan termiar eﬁid%iae@tmmﬁng the
oYL, BECIRY AhA, SSRPUIG plGHia e spEsPRGEene ot v
fi ber anahgiss dhes espidtstdry sﬁemrlatﬁlggré Be Wiogn Figurei hisf compared to Figoie/itat es.
is evident that hydrolysis patterns differ greatly based on the state of the substrate, i.e.
denatured versus native. It can also be noted that in native state, even at high enzyme
concentrations and over extended period of hydrolysis, 47 kDa fraction was relatively
stable to hydrolysis, making it possible to harvest this fraction with a robust
manufacturing process.

Example 9. Pré’par‘ation of 47kDa Enriched Fraction From Soy Bean Flour.
[00113] 500 Ibs of defatted soy flour was mixed with 5000 Ibs of water to
make a 10% solids slurry at 32°C. The slurry was separated by centrifugation and first
supernatant and first precipitate were collected. The first precipitate was re-slurried with
3000 Ibs of water and the slurry separated by centrifugation. The second precipitate
was discarded and the second supernatant collected and added to the first supernatant
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[ 00090] The term "soy protein concentrate" as used herein is a soy materi al
having a protein content of from about 65%to | ess than about 90% soy

prot ei n omoaomui7s46ar e-free basis. Soy protein concentraPeTrmgorlosmsegont ai n
soy cotyledon fiber, typically fromabout 3.5%up to about 20% soy

cotyl edon fiber by weight on a noisturefree basis. A soy protein
concentrate is fornmed from soybeans by renoving the hull and germ of the

b fl aki . i ndi d d Vi il f he, fl aked
o o Bt oM hisse Sipdnebiher dherd bt B BRshaReia et SOkt  Mher
from t4hes aathuitodarheaatieR Qfrgties sasarhedon 3d €989 thnfiisgdtRImand oy

flour" as used herein, refers to full fat soy flour, enzyne-active soy
f | our reglefrigct with weyerrtocil% sphidt i al | y defatted soy flour,. and m xtures

t her eof . ; d sow fl : I - comi ed. def : oybean
mat eri al , DE@@Lﬁabfyb:%%ﬁ‘i{dnéﬁbglczjgigkumﬁﬁ%%%e%&?% %ﬁﬁq M%?Jﬂgtﬁag‘@%g%ft ?/cl'es
havi ngisthgsa NaGHIKD 1 Ivddnd foefopard helites cud. Pagheulbpogd Wad\paste0fAzeesh (U. S.
St andard) screen. The soy cake, chips, flakes, meal, or m xture of the
mat er NgRENate 1847 fonl secandsanshgoaled to 642G ngheseplast newiral cyed Wasispihg

ag. £ : Ei f ab 49% bout f 65%
processes to?‘?ﬁ’alf\ c%Hfroh?@rﬁrfo?&Ktl)%Qteﬁ' n content of about t o about on

a noisture free basis. efera e soy flour is very finely ground, nost
pref erabl y [80115]at | 8xwo-tHimis cfitbecutdslafrytwes eoyovddoand pll aditisteddo 8dh a 300

coybencNAPEIRDYEbERS” Jietmd Yo et imivas Hataf 15 SBehs ot 96950 WHB. 11 our
may begsgnzyne-active or it nmay be heat-processed or toasted to mnimze

enzyme activity. Enzyme-active soy flour refers to a full fat soy flour
that has bd@d11thIni nmalThg énzymae centawming sluoydeas held foo3dminutesiwith i t s nat ur al

enzy 1000921 T erm”soym| k" sed herein,.refers to an _aqueous
i xt LEDtEHOL R Combegs YiE PR Featafit ol naing ilpasF s vy BBane. “coy
fl our divigyd fritakes postidhsconcentrate, isolated soy protein, soy whey protein,
and aqueous_extracts _of any one or nore of the follow ng: soybeans, soy

f1akes and [88Y17l our Theeirat enmyone tieatarap@iipamwasaeH geiusted bl avittsoy i | k may
CoNpr NS AREHHIRNA. HADPRETS °Cnﬁélg%gg g%?{mdiptcolc:\c{ghﬁoﬁ%&@ ahﬁtsﬁ’r%ori ngs

car bohydrates, sweeteners, col oran i zers, ners,
aci ds drigddo farpe an grzee3fedibd sogrprotehoisoidts. powder” as used herein, refers

| nctude nulOGHBInG TR SERANE SR eRigR 9rian Wes B PASIEURED Aty no,
i d R B e B o B R e e bl o
and genaymkl tyreaippicuchiyibe sturded dunatérdo 186 eplidsconfenh medtrglizad tof pHyd2 ol ysi s
of f O%th%gbﬂ/ﬁo%@%}’ﬁéét%% ‘to ﬁ%'b% for 9 seconds, cooled to 56 °C, and spray dried
for form an enzyme treated soy protein isolate.
[00119] There were two enzyme treatments: the first rece-ived adose of 6
mg GE per kg of solids, and the second received a dose of 12 mg GE enzyme protein
per kg of solids.
[00120] Figure 10 shows the SDS-PAGE of the hydrolysates generated in

this example.

Example 10. Use of Novel Enzyme GE to Create Whiter Soy Protein Hydrolysates
[00121] = Protein products produced in Example 9 were used to make gels.

To make the gels, samples were dispersed with water at 1:6 ratio, mixed and put in 6oz.

cans and cooked in a boiling water bath for 30 minutes to form the gels. The pictures of
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this, 0.1 g of the soy protein hydrol ysate was dissolved in 100 nL of 0.025
N NaOH An aliquot (2.0 nL) of the hydrolysate solution was mxed with 8 nL
of 0.05 Mveadiwuntsdsor ate buffer (pH 9.5). Two nlL of the Ikpafffusced/ 069868

hyi drolysate solution was treated with 0.20 nL of 10%trinitrobenzene
sulfonic acid, followed by incubation in the dark for 15 mnutes at room
tenperature. The reaction was quenched by adding 4 nL of a 0.1 M sodium

sul fite-0.1 M sodjum phasphatg, spluti.qn (, 1 :99 ratio).. .andthe absorbance
was v IESS.geS 56 SROWATO IG5 L isieviSBnt ot 1 e BB Yealior o "She
fol | opt il ceyietled fBn Yisterg8® t 0 determ ne the percent recovery for the
gl yci ne standard sol ution: [(absorbance of@gl éCi ne at. 420 nm - absor bance

e

of bl anlgl.aIOM]nr‘r) ?wae@smdm of slalriggsn ol brrOt?iﬂgjllﬁ@‘#l-:]QtélpéOM@gi '?ered
Le. (Jens Adler-Ni 79).. " Det er mi.nati Q.o De
Fyar oEyaT P YRS nEr e et A ebn Rl tion oS B AT tle 4L Fom ¢ act d,

J. Agric Food Chem 1 27(6): 1256-1262. [00095] Wen introducing el enents
of the present .invention or the preferred enpodi thereof, the

arti c/Table 4:Whitgness index of G teeqtad sampleg; HUNLr MEasuURMERALR there are
one OF'Sa g of the el ements. The| ternms WRRERESSIRWEX | ncljuding” and
"havi :g@-)—e rteTted—to e ST Ve amdeR, tiat tere |may be addi ti onal
el eneg @r:?.hs:r +haR—the--+sted—ef-erents—-08896—As—rar+eHs changes coul d
be rrag@f'i'metvﬁ@ QIpg\eE&emhdtnds, products and net hods withdut. departing from
the sigoli@s of the inventjon. it ik intended #8 all natter] contained in the
abov elSaesue ivith t2mgriaE/kg sldrey ex | es given below, shall He interpreted as
i |l uslokdd ve and not in a linmtihg sense. EZ8MPLES [ 00097]] The foll ow ng
exanples iTTustrate various enbodi nents of the I nvention. Exanple 1. ,
Preparation of a Soy Protein Product From Defatted Soy Flour [00098] About
30 | bs of ROt2Aed sdpefwhitenesadndeiion theprseinpyeduet tieated with thadaher1 0%

or Sh AR TR R R R og 0D 0 o
adjusted to pH 7.0 using 80 m NaCH (0.6% on solid basis), formng a

neutral sl ur(rjg. The neutral slurry was heated to 160.50C (321 OF) and held
for 2Fxampledtl. Favsept Analysisof sherGh Hyeyolygateshol ed down to 530C (1280F)

and then dig N a dryver . ; i Gialita3Qki ds to
t he dryer \;\b/ag%d.]g% a?p %‘I@SEQW S@ﬁ%ﬁ%&@ﬁé}%&ﬁ?'ﬁg% %"Qg%@lta&?gt ein
Pr oduScréening [BQS) neeth8dywas ased To aasess Wetflavar shampc@Eistio90dtie Bbout 30 | bs

of de %Fo?fsa?é)é’ p];ép%%d\ll\r? xgr%%?edgj[ q’h|235r(1)1ékhbosd igfbats%dnlﬁo%% a direct comparison

between a test sample and a control sample, and it provides both qualitative and

directional quantitative'differences. A panel of ten assessors was provided with aliquots
of each sample (diluted to a 5% slurry) and a control sample that was 5% slurry of |
untreated isolated soy protein. | , |
[00125] The evaluation protocol comprised swirling a.cup three times, while
keeping the bottom of the cup on the table. After the sample sat for 2 seconds, each
taster sipped abouf 10 mL (2 tsp), swished it about her/his mouth for 10 séconds, and
then expectorated. The taster then rated the différences between the test sémple and

the control sample according to the scale presented in Table 5.

Table 5. SQS Scoring System _

SQS | Scale Definition
Score | - ~ _ . e
5 | Match - | The test sample has virtually identical sensory ch'a,racteristics‘
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a 10% solids slurry at pH 6.5. The slurry was heated to 540C (1300F) and
2.4 ng GE enzyne protein/kg protein solid was added and held for 30 m nutes
wi t h agi twoi2er/o78déeer 30 m nutes the pH was adjusted to PC@®/U$0000H69868 M NaOH

(0.6%on solid basis) to forman enzynme-treated neutral
dropped to 6.23 during the enzynme treatnent.
slurry was heated-to 160.50C (321 OF) and held for 27 seconds.

enzye treated sl urrv-was cooled-to0-530C /1’)Qn|:\
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hydrolysates are presented in Figure 12. The GE hydrolysates had slightly less grain,

and soy/legume flavor characteristics relative to the control (untreated isolated soy

protein).

Example 12: Whiteness Index of Bench Top Hydrolysis Of Soy Protein Isolate

Using GE versus SP Enzyme.

[00128]

Example

[00129]

8

a) GE hydrolysis: Samples were generated as described in

b) SP hydrolysis: Same protocol described in Example 8 was

followed for SP hydrolysis, except the enzyme dose of SP. Enzyme dose used for SP

was 3.3 mg enzyme/1kg of isolate and 6.6 mg enzyme/1kg. of isolate. Hydrolysis was
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the colum. The water eluted sanples were identified as mainly 47kDa

pol ypeptides as shown in Figure 6, fraction 1 in the chromatograph of GE
hydr ol ysawe 2ardh78snpl e 1 in SDS- PAGE gel B. The result ipotiusatoedcdshat t he
47kDa pol ypeptide is either very hydrophobic or cationic. Exanple 6. Vater
Binding Ability nmeasured by Therno Hydration Ratio [000104] The Therno
Hydration Ratio (THR) test, a test to determne the hydration ratio for soy
protein in a 2%salt sol ution with heat. The THR val ues indicate the water
bi ndi Fﬁjrrwm A}y kaatingythgsyirey at $$1°G/E9rr.%nm%%ﬁam@lﬁmereéoele%@m, yogurt,
puddi g ykﬁ gt he THR test procedure, a 2%salt solution is prepared and 50
gr ams o? iI's solution is conbined with 2 grans of a soy protein product,
on a noi st P& I0]ee badhiteremsd imdecedr tiee bydralysate siuryevas measlies fdrsper5| on

t dto tant. Th t
{11 GPBPIAR BTG s 408 EhUs o pa SFLGRALRE BRINABY RIS SRPBBTHFI9Herar ¥ ot o
The D fopcachdiapseiIecbidiied Ry STRBEIMtotoldyyt he bel ow for mu a:

I ght of salt solutlon Bis the

sanpl e WE| &Hﬁﬁﬂ theV%the tlbeomla;tene@smfor@dmeww hysrolyeedgamplest ure. | f

cont N & GLFAELEOh e Sy dioneg Rl oBt S B v e8Il BPH r o Tree
basi srawjeghad Ao @¥fegt enshavibitenssindeg. i s i ncluded (2A9578 = 2.09). Cis the
wei ght of filtrate. Dis a 2 gramweight of the soy protein product on a

noi sture free basis.[000105] The THR test results of GE nodified proteins

d
2ingnf [ cgﬂ% F?rﬁr%twdgﬁﬂgg‘t hef %%ﬁtﬁpwéﬁggy%n Eg?gﬁﬁﬁlaéﬂﬁ& nodi fi ed
pr ot esmalter duded obGE aved 8P émzytrhe. presence of salt. This result inplies
that th fied t h t tentjal t, yogurt d
s o aoTROREA! ot PR Y A d a8 R el &y el
[ 0010k artife BaPALuSEE Coli BONERE o{t'ﬁ\é/%)ur 1094 1the PHA o/g pconet er

ﬂ%" g; ?%Gﬁls‘téwt
that can provide a viscosity nmethod wt recise contro erature and
shear aodéhe sanmode)waecahqua@ﬁ ln[smewposgybamfmsen Enzyome bydiodytsis wﬂu GHEours

contajin nain fiber Siti r.eat nent .
e ks PR OBt LR, RSO PRt T 2 & A pik g /RS 388K ol ES! et
t he heatd 6@ @y kiatet badik, GSiNgRUAI BhthIASIIELE0 gTRHzyme hydrolysis with SP

was carried out at 50°C for 30 minutes at 0, 0.5, 1, 2 and 3.36 mg SP/kg solids of the

curd on dry matter basis, using curd batch size of 200g. Hydrolysis was terminated by

heating the slurry at 85°C for 5 minutes. Samples were cooled and tested for whiteness
index. Though the dosages of enzyme used was really small, a dosé dependent
increase was seen in whiteness index in GE treated samples, such effect was not seen
for SP treated samples (Figure 4).

Example 14. Hydrolysis of Soy Protein with GE

[00133] Hydrolysis Reactions. The starting material was 10% soy protein
isolate (e.g., SUPRO® 500E) suspended in 0.1 M sodium phosphate, pH 8.5. The pH of
the protein slurry was adjusted to 8.0 with HCI. The protein slurry was heated to about

. 70°C and the mixture was hydrolyzed with serine protease (GE) from Bacillus
licheniformis. GE was used at a concentration of 19.5 mg, 39.0 mg, 78.1 mg, 156.3 mg,
or 312.5 mg of protease enzyme protein per kg of soy protein isolate. The hydrolysis
reaction was allowed to proceed at 70°C for 120 minutes. The reaction was stopped
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conparing the RVA heating profiles between sanples can be a useful tool to
predict their heat responses of soy protein products in sone food

appl i cat iwo=201000084608] The programis designed to recordpChaszeoessty of a
10% protein slurry during the heating course from250C to 750C (hold for 5
m nutes) then cooled to 25 0C. ] 00109] As shown in Figure 8 , CE
hydrol ysi s -changed the heat senS|t|V|ty of soy protein, the higher dose of
GE treatnment the nore S|gn|f|cant chan%e in VISCOSItékOThe result i-ndicates

that VHE 168 addiian eld! ¥b§odHo: fermatenpht fi‘e REeh Biatdee PhkofitBRmixtyse WaSure in

f ood o, EX | e 8.

Bce)gch%%%{ ﬁI—lg‘?}l)leélrlqrym S ofcaég§mﬁﬁ§]e?fyn orlbgetlré ﬂ@n@%@’\ﬂ‘?@ﬁ%ﬁ&dro?%i of

t he AExaniplect i t@lmulcﬁtblpnmb?ephd&imﬁﬁablyﬂmilysstgs FI akes [00110] Large
nb f t | t [ t

Figure o mlGkef; &' Fapfik TChouifin e b5 niareR e etia SORs i oi n

I's 1 nweabliyéntiedtisy difkd @HFdPﬁ‘étbgfde%Qé‘s 'sﬁe&Vdiﬁ@l’rV %LQQLM)S)ef?élﬁQTG @\Jelsﬁntéf“er e

as in nore denatured state hydrolysis takes place throughout the nolecule.
[001 peptidejragmants derived froe aiaisinusubinits@a radrahain &l cftisoglyeididur e known in
the art, which invol \‘fab?é%.re' n extraction, isoelectric precipitation,
reslurryi ng t hepr ot g —YrT-pastgpriza Liu.. f-of pray drying was
used as a substrat e.—Seyprotei ..E?.og!uﬂ?se st %.Eé,wnm solid content was
made by m xing 10 grjams of sogepriotein isoljate with 90 grams of water. The
pH was adjusted to §. OPreﬁlmg/IB.Lﬁlo Redueore enziheSeapdnes ysis with GE was
carried out at 500C|for 30 minutgs enzyne coggentration |[of 12, 24, and 48
ng of enzynme protein/—1-kg-of-soy-pretein-salat —gry matter basis
were used, hydrol ysié'gg\%ff% P R%Tp%’%%a{ %..QWWSBEEvry at 85C for 5
m nutes. Sanpl es werle C IC'eﬁ1 atjd t N = —gnal ysis, the

. . ST TARYRY 17, LVGL , »
results are shown irn Figure }—s[ORLgdqrET™ uygumtl_m; s prjocedur e di scl osed
above was foll owed ysing an acigd p,_,_ ' pi ratedy SGYR@EOTEIn curd slurry as
the substrate. The glurry was obijgkngd from go s§\@apgard ijsol ate procedure,
whi-ch invol ved protein extrac¢tion, isoelect]risC [pieni pitdtion, reslurrying
of the protein, UHT |pasteurizatidn followed by |spray drying. Slurry sanmples
were col I ected fromi{Bisebuniést ur Byi|higVRERD bef 2t ef\(mm&m{ euri zation. The
slurry was at 10% sqBienglehie| pH was_adj usted t ¢EB. 0, _usilng 0.1 N NaCH,
enzyme hydrol ysis wijth GE was Car|PVedF out a1t 2509CE VOARKE Gy dr ol ysi s was
carried out for 30, |60, and 120 _mnut n7v,va[f§E‘en rlati on of 24, 48,
and 96 ng of enzyne |protein/ -4 A el

U) /_‘(D
<s§—>

b © (D
<

o P
basis were used. Hydrolysis \ tieranate b% i SR the slurry at 850C
for 5 mnutes. Sanplies were ¢cooted—andsubj €54 :%%Q—%B%PAGE anal ysi s, the
resul ts are shown i NGRERHGY 4& IR EPEIE © 127 SRE@UPGEET to Figure 3 ,i t
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is evident that hydrolysis patterns differ greatly based on the state of
the substrate, i.e. denatured versus native. It can also be noted that in
nati ve stwoepioawess2at hi gh enzyne concentrations and ovecTast@ademseperi od
of hydrolysis, 47 kDa fraction was relatively stable to hydrol ysis, making
it possible to harvest this fraction with a robust manufacturing process.
Exanpl e 9. Preparation of 47kDa Enriched Fraction From Soy Bean Fl our. [001
13] 500 I bs of defatted soy flour was m xed with 5000 | bs of water to nake
a 10% solids slurry at 320C. The slurry was separated by centrifugation and
first Bdﬂé‘?frﬁéﬁ&mtEx%WpIE' 1.5AcRf Beveté(%é eo\m.ﬁ% ?qi.%@emTﬁydfdlmtes
precipitate was re-sl urried wth and the sl urry separated
by centrif(@@13&n. TH® acidbeuctagecagrording tothe piaseat tiwantionist prepseatond

Super napahbarel BB A 538 parb i PRL B bR o3 53 T

HCI tcveégélmwmrdent’érmew&édmaesn@ﬁr@ie@d uﬂtll &?erﬂ%ﬁdi@be@@at rffaigati on and

reslurried with water to 10% s One-third of the curd slurry

was r SifpeEion iythsn féﬁﬂta@ttféaetvweﬂ @b%?ﬁgCatom'-vt KOEE akowdt 165° Fé@ meUheut ral
d d

o cddPek ) b ke 6N B3IRBAACHS hiifiloSY TRER AR Rblik GRS 1 GRPCPTAS

contr p?rtsdygrpfrut:?se aosrgbm 1gm®hr&5£]ppTe\pﬂ¢dﬁcmbErmgate K&B Bux)cbmd QOrOydvvals
renoved .an H a re in e slurr
s hERHEAN RIS R lrardhoTBa A BRI 0 5 LA W B8 GHE RS AR ng
sl urr)éo%%@s}éih&%géﬁuzeu %tz%owohhdéweﬁr ah % IE]Eh?rP fisesth éa%'azé’c%o

treat nent. Teenzynetreate sl urry was t I vi de into OI‘tIOI’]S
[ 001 pw}mq‘ﬁ@ef Begarednely irether seioad spage faﬂnwmwypwasidpmtw atdI07 Q foi 7h

Spr ay SGrPRF- BorBE e o RusH iR e PEueags b B PIrcas Bt REgishh Repihe
seconthe fyperatireaf ¢ite Bevériage tvrbobtrcuh tsrhperdtgrefari Plakd ifthe 0 form an

enzyme treated curd and then separated by centrifugation at 6C0C. The
enzynéeffigerted curd was slurried in water to 10% sol i ds content,

neut r h e onds,
cool e?’elp%?g%é@%,ﬁ)Ex;ﬁ%'gréayp‘méﬂgre#’ﬁ%mrwegﬁezsﬂg rr%géﬁ%%dy &){%I/ Spr ein
i solate. [(QOA13] TheTheviolewingdExpariymantil Badmpletibusttdies the sitcpaeatiinvefd a
gﬁsgnﬁ%ﬁryﬁgﬁmnw Hggﬁ%i?ét'@%sqﬁs ln\tlgn%flosnev(\:n?# goﬁw%%%‘exgqls?edd%s'?a&fe 712 o

below.

Table 7 ‘

Component | Parts by Grams per Serving
Weight ‘ ‘

Soy Protein - 56.85 16.89

Hydrolysates ;

Fructose 20.23 ' 6.01

Sucrose , 20.22 6.01

Dry Cream | , 1.01 0.30

Extract

Ice Cream 1.35 0.40

Vanilla

Flavor ,

Sodium 0.34 0.10

Chloride B 3

Total 100.00 L 29.71

Ingredients are added to a vessel and mixed to form a dry blend.
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[00120] Figure 10 shows the SDS-PACGE of the hydrol ysates generated in this
exanpl e. Exanple 10. Use of Novel Enzyne GE to Create Wiiter Soy Protein
Hydr ol ysawe=0{000842] Protein products produced in ExanplPeTAUSammwmcessed t o
make gels. To make the gels, sanples were dispersed with water at 1:6
ratio, mxed and put in 60oz. cans and cooked in a boiling water bath for 30
mnutes to formthe gels. The pictures ofthese gels are shown in Figure 11.
It is_evi dent_from Fi gur.e 11 that the CE treated ruc S y| eI}ded nuch

i sl g Y EXAMEy adeverage conhta 2. dhy. ~EPREEE : pr oduct s
produ%%%e rreasured at 5% concentratl on and |s shown in
Tabl e ess I ndex of CE treated samles, Hunter
rreasur enent{8013X]123] ATteadyibideinkdevieragedisipyepaited by adding amtradllmd aseat ed

t he hi gher. GE .con ration was.12. 2 i.ts, higaher GE untreated

pr ot elpﬁ QﬁrSad@tEXEQHﬁl& gﬁ%af@@ﬁ?o yaA%lﬁPyglrEer’f t’%‘gp Of-ﬁa‘tr%cﬂoysat es [00124]
A pro%bgﬁgﬁ(ye sensory screening nethod, the Solae Qualitative Screening
(SQ@) nethod, was used to assess the flavor characteristics of the GE

hydr ol ysat 480%38par elethinEhamdy ®. drini @emﬁﬁ@dhﬁsIQF&slécPr@@ﬁm a4 fign ect ot
qual; Akl e8% P B pBoor T bR OB G EhRlpo BB, Sng M lorthOYodts® 0!

assessousinkdevpraye |d¢rbnv\nabbuta$|8qu)tosabﬁutea¢h sanple (diluted to a 5%
slurry) and a control sanpl e that was 5% sl urry un reateckabsol ated soy

f
protein. [d09333] The @@&F'Hﬁﬂt@rﬁm@@é’bls tB%r‘r’%‘fe‘lrg'g@ ready 19 dNkabeYRIagG ! ee
t t |
St 1 &&@ésecﬁéﬁ%&'”@&h | e B Re SrobuctR Experitferk SR fampkiZlo ST iap! ©

about skimn hhilks Troitdnteots dre Hecdedifar Gé)maddmda expectorated. The taster then
rated the differences between the test sanple and the control sanple
according to the scale presented in Table 5. Table 5. SQ Scorin S

sten| imbhtA EX@ThpR bkh@faé Pepsredriance

(i.e. a Score of_ &) €n t he sanpl e was furt her
eval uw&mﬂ%nostl c |nfor mation on how the test sanple differed
fromthe control sanple. Thus, if the test sanple had slightly nore,
noderately nore, or extrenely nore of an attribute (see Table 5) than the

control sanpbe40] hen /& eidsto@irink Haverdge isdreparseisy ad@lhg a &erﬂeﬂdiasgned
Li kewi se, if the test sanple had sli htI | ess, noder at | ess, or

ext rerPéﬂ?aﬂeés'@ Eswerimenialixasople 4 ioam @IWQ &ier of adgiftpn & 'St(Pfé?P scores of
1, - aﬁ§épect| vely, were assigned. This analysis provided an

assess n{T the directional quantitative differences between the test

sanpl e and [00®4t]ont r ditkiarthe eeady to drink beverage, the liquid is present at from

about 85% up to about 95% by weight of the total composition, and the pH of the ready

to drink beverage is from about 6.8 up to about 7.4.
[00142] Experimental Example 4 is the inventive ready to drink beverage
prepared by adding 29.71 grams of the product of Experimental Example 2 to 240 ml of

water. The contents are blended for 30 seconds.

Experimental Example 5 Unflavored Low Fat Soymilk Containing the Soy Protein

Hydrolysates

Serving size: 8.5g protein/25og.

Table 8 Formula for Unflavored Low Fat Soymilk
Ingredients % in formula
Distilled Water 89.4
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[00127] The diagnostic scores (differences fromthe reference) for each GE
hydrol ysates are presented in Figure 12. The GE hydrol ysates had slightly

| ess graiwp 2078459/ | egune fl avor characteristics rel at ipcg/useomioesseont r ol
(untreated isolated soy protein). Exanple 12: Wiiteness |Index of Bench Top
Hydrol ysis O Soy Protein |solate Using GE versus SP Enzyne. [00128] a) GE
hydrol ysis: Sanples were generated as described in Exanple 8 [00129] b) SP
hydr pLysis; Sa prot ocol—described{n Exanple 8 was followed for SP°

hydr pPotassiuragieate the enzyne do9edf SP. Enzyme dose used for SP was 3.3
my ep@9yprdteily of iso|ate and 8.84®y| enzyme/ 1 kg of isolate. Hydrolysis
wast ehydrobfsate*by heat| ng the slurry at 850C for ‘5 minutes. Sanples were
cool eMattodertiial yzed. [ 00130] Wi4-dpkess i ndex for the hydrol ysate sl urry was
air or sanples prepared W th ppth GE and SP enzynme and they are shown
' —each nydr @l-,;@ate wer e obtai ned by using S-TNBS

Whi | e the whitepess index for commodity hydrol yzed

sanp - ‘ﬁ o a—%@l—i—vheﬁ—%yzsgﬂl yzed with GE, SP | ed hydrolysis in

t he YOF nge—hatd-—no—effect iteness | nde e 13; Bench

top hyBﬁb‘F%?@eS S%b(:PH’t%WrWdﬁ?l¥§%tPé€fqdd“\shm&‘ﬁaw%?n?dlﬁﬁéﬂdﬁé‘?g‘ﬁf"@r %Yoses of

GE anp% 90132] Commodity acid curd made in the pilot plant as
ed in ég

descr rrpl e 9 was used. Solid content of the curd wasl 0% the pH
was adj ustEﬁD1t4(3]8 0 Bimperse cirateire604s (AN Guvater. Increaseemiiingoeedandhes.

E dr ol th GE t t 0, 1,

2, %, Gispbres piateingNoreter ARG sPIRL Brnpnchly ARBRs et MRS & Ui mg
curd t@ﬁﬁ&a%réeto% @Q%WF)Eﬂa?duase MsHPspsd B and bbntﬁmmu nowﬁmumst at 500C
for 30 mnutes at O, 1, 2 and 3.36 ng SP/kg solids the curd on dry

mat t ePreflend majgzdegtrtfuusug@e@m cairageenan @ayg. tomyaiemn sy qv&scqr&m#?nat ed by

h 6 381] d
for witebds B shesd ol Aln St o SRy 8Ra bR CoRIRHRISIA D) P
dose gppeddatithdmogeras faaapp&ﬁonnatelw\emmeums Ad]detxslurmy GEI msnegnét% sarrpl es,

such effect was not seen for FSZP treg; d _sa ure

Hydr oP9AssiLEh hgipXisiestoch efwgenH -&ang oﬁsﬁ’ro @Sd&%‘?ﬂ%ﬂ'&ap&he
tart

zugge g&&ﬁﬁké%drﬁbmf%aw ﬁﬁgg %@%PS* 1) 723’@ gfefz #?aﬂd ho%@@(zfe)at@%)sn

second stage 2250 psi, first stage Pre- heat slurry to 100 C (212 F)and UHT at 141°C
(286°F) for 6 seconds. Cool product to 31°C (88°F) and package in sterilized bottles.

'Store refrlgerated

Experlmental Example 6 Unflavored Beverage. Contammq 50% Soy Protem
Hydrolysates and 50% Skim Mllk ’

Serving size: 89 protein/260g

Table 9 Unflavored Beverage formula

Ingredients % in
~ ‘ ' - formula
Distilled Water _ 43.9
‘| Soy protein hydrolysates* |  1.71-1.9
Skim milk , 50
Maltodextrin B ~1.95-2.12
Sugar ' . 1.0 :
ngh Olelc Sunflower oil . 0.84 )
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the protein slurry was adjusted to 8.0 with HCl. The protein slurry was
heated to about 700C and the m xture was hydrolyzed with serine protease
(GE) fromwBaocidd7ss2] i cheniforms. GE was used at a conceaTrakeonesss 19. 5
ng, 39.0 ny, 78.1 ny, 156.3 ng, or 312.5 ng of protease enzyne protein per
kg of soy protein isolate. The hydrolysis reaction was allowed to proceed
at 700C for 120 m nutes. The reaction was stoppedwith the addition of 1 M
sodi ym-formate—pH-37-—such-that the pH of the m xture was about 4.0 and
the {iO@FIUrDsHFatardeYdsatent [soy n@®2(n in the hydrol ysate was 5% Exanple
15. | dtagnesiuaphoapbatepept i des ihO0%E| Hydr ol ysates [00134] Peptide fragnents
i n thdik@Bichydrol ysates prepared in Exanple 14 were identified by liquid
chr omdietigfosptyel mass spectronetry Q28 M5). Table 6 presents peptide

fragmeyiriageenered fromglycinin guppnit G2 and chain A of proglycinin.

Tabl ‘Wﬁ%ﬁﬁih%“bﬂm&xam"e T. g"6hgl| Beverage Containing Soy Protein

Hy dr Oyl e m b G £ 30 e AR A W DR Y ET A 0L 4B R GQL-Ai 1R Gy 4 05 diiN St r@e}%rh,» i ntion
is preﬁeﬁg%ﬁa%w&é‘gg@g% dJrB o?fgelrsn %ﬁgﬁgg{@w?%}%&@n% p rt?lr{(g]e?l@ni zed
wat er pasteiracisitdnt #s & vessel . The contents are m xed under high shear until
evenly dispersed. The dispersion. is then heated t e about 740C to
about  79C (MM 165bksheysasiiate 1yl ggio Wates ?ﬂgré\ﬁg%ddﬂ%nal 10

T S e A i T
aci d. heheslpHyite 7AACU4TEU tandBeantiue mixing 8Gslowispeed facl@mimitescdiyent s are

h i zed at 2500 ds. inch. in the first st nd at 500
boundDidset meladeant e vipREh oidtia madis b phisih, LA o: fon at
1070Ccﬁ%g@eﬁ@@.oﬂggidﬁ@ﬂédge@ @fb%ri]ﬁgtunfyi ahedontiriue mbendsveinaas. add t hen

placed in"an ice _ ring the tenperature of the beverage to about
r oom senflevar it andeaniinug auxing 3 minutes.r Mgastteslurmppbbandadiust PEdbnpl e 2. A

Dry Bl i nj Pr. idho VA Sal &S~ Jihe P Ng
Bper ERETY £ RHP8 i 1 Rt e SRR GV Hachir e sk

cont ainilkngloivlyetodT270e(1620F) afd add pyvetetr slarvitd heatarpskimnhik.] Agtiddvoringabl e 7
bel ow. Table 7 Ingredients are added to a vessel and mxed to forma dry
bl end 2BERPES AR A4 ENtihGampletely incarppratadiglo %'Hﬁvaiﬁ&??fgfqrrémm%e% mithoplc

pr epar.ed:.i ' ' I - T @l fomo ol : i's

D epar TGy L AERA Y BEE | Profesd 42 Moy BREN AU o Ve 0P 1o a
| i qui éindMraheogeriizaat’ 50 psi, secosd sfagep 226D @si, dinstestage 0RBBhewl slbiny te he r eady

to drins-Re%56a9%nd BT 4 H419C 38B*E%RME Bhohli€ ool product to 31°C (88°F)

and package. Store refrigerated.

Experimental Example 7 Vanilla Flavored Weight Manag ement&verg_gg

Containing Calcium Caseinate, Non-Fat Dry Milk (NFDM) and Soy Protein

Hydrolysates as the Protein Sources

Serving size: 10g protein/11 oz
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about 85% up to about 95% by wei ght of the total
the ready to drink beverage is fromabout 6.8 up to about 7.4.

conposition,

and the pH of
[ 00139]

Experi merwal2otivasgske 3 is the inventive ready to drink lpevasage/oprsepar ed by

addi ng 29.71 grans of the product of Experinental
skimml k. The contents are bl ended for 30 seconds.
- A beverage contalnlng t he dry bl end as prepared in Experinental
is prepared by adding a dry blend as
2 to aliquid. Order of addition of

WFUUIZFI]—thn The T
9LedIeN  about—85% tH—t-o—abat

[ 0014Q]
pr epar

no |

ri nk
‘{%de

bile 16ahihs e

Exanple 2 to 240 m of
Experi nent al

Exanple 4
Exanple 2

i s of

gady TG

L QEQL

9

o’ hr

2 age

+.

the liquid is
t ot al

presgat

conp(
to al
dri nf
Experf
secof

psition, and the pH of the read
pout 7.4. [00142] Experi nental

K beverage prepared by adding 2
imental Exanple 2 to 240 m of
\ds. Experinental Exanple 5 Unf

y to drink |
Exanple 4 i 4
9.71 grams (

watdmilkrhe
| avoradinow

IH \JI LIIC

)ever§a¥ i s
IR tRIRNENt
pf 12980 §rdbdu
cocasamaiear
Feplgmmentk

rom about 6.8 up
ve ready to

ct of

e bl ended for 30
Cont ai ni ng t he

mtraNFDM 500C 1400F) wat er .

! roI vsates Servi ng sl

ze: 8.5k ¢

Dt e| n/ 25@g 5

Tabl e 8 Fornul a

Incr

pi ot

centa er

Uy %

Tall=Yax

ease nj X.89

into

W%seAfter proteln is thorou

ghl'y di speps

ST

speed abd3@
ed incregge|

1ydr ol ysate used
[ 00143] Di sperse
sperse protein
slurry

tenp
m nut
slurty
sl ur

0 75C (1670F), Treduce

-l Ur.e
GHm ArgRK

and conti nue m xi ng at Iows

@%u%@awna@ @58%h at sl ow

M XT g3

peed for 5m
speed urfl.P8

'ana'coqt

n. Add sunf
hormgenousO

e m xi ng 10
to protein
ower oil to
or approxi mately

3 mi

5% pot as® B!

n hydr oxiOd&b

0 between 7.0

and
Heat

1m@|a|osecgelst slurry pH using 4
Canold PRESS_as TolTows: "hombgs

nizati Ol’b 7-?c

(st eur Z@t74)

n and cool i ng.

rogertze—at

o 100C (®1%8

I\JUPDI ;
\ and lJIg'Ffi

cond stage; 2250

141 0C (286 OF)
sterilized

br ed Bever age

psi , Pqtiﬁs'lém;@ﬂat@rp heat slurry t
for 6Seelnditratéool product to 3 10C (880F)0.86d packag®.fh
bottl @_\gc,tﬁhore refri gerat ed. Experl ment al I:'g(gml e 6 Unfol@r/
Cont aldgn[la eae\ﬁ‘éonouy fl otet |7| rlym otvsates: d.lluo BZ 5SSk vt |6<4
Calcium Carbonate ) A 0.06 | 0. 03
‘Magesium Carbonate , 0] 0.02
Magnesium Phosphate, dlbasm, , __025] 0.21
Vit/Min. premix 0.07 | 0.07
Vanilla flavor 0.40 0.40
[00145] Prepare a pre-blend as follows: The carrageenan and cellulose
with a small portion of the formula sucrose. The gum arabic and remaining sucrose.
Mix canola oil.
[00146] " Then blend: Add the potassium and sodium citrate to water using

high shear mixing. Then disperse the preblended carrageenan and cellulose. Mix for 5

minutes. Disperse the soy protein, calcium caseinate and NFDM and begin heating to
65°C (150°F). Hydrate for 15 minutes, reduce mixing speed after reaching 65°C
{150°F). Heat cén’ola oil/ emulsifier blend to about 70°C (158°F) to dissolve emulsifiers,
this may require some mixing. Then add hot oil mix to batch tank, blend 5 minutes, foam

will disperse. Add sucrose/gum arabic blend, calcium carbonate, magnesium
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Serving size:

8g protein/260g Table 9 Unflavored Bevera e fornul a*

Percent age of soy protein hydrolysates used in formul a was adj usted
dependi ngvoroprwoseszn content as is [00144] Disperse citparaseevoabiscs
dei oni zed water at 15C (59F) using noderate speed m xi ng. D sperse SUPRO

(r) Pl

sugar,
dry b
oi |

andvePahd B
necessary to p

us in water. After all

Vi t

PhRSP

ean

cEPsIL GRpPratRcE
Eﬁgvgn 9 35

g

é%tep

10 m
hat e,

iRaRy

P g3

% ROHeRH 7.MRa80r )15t PBBF/ARdcapsoeEDOPsi PH i f
using either 50%citric acid solution or

| unps are di spersed heat slurry to 77C (17C0F)
and continue mxing at slow speed for

nut es.
cel | u

.Dry blend mal t odextrin,

0 R SRR TAR,

IN

NaOH. Heat skimmilk sIovay to 72C (162 OF) and add proteln sIurry to
A, i : a0 and . : .

heat ed
I ncor pore ; : i STO - '

final csdmwngl-$o\Ppa§mﬁ mﬁjrbwéaqw Heat product to 720C (162 OF) and
honogenize at /50 psi,
to 1040C (220F) and UHT at 141 0C (286 OF) for 6 seconds.

e 13 ReRaf

10C (

cperim

second stag

Fl avo
Dry M
si ze:

ver-grmivae
I k

! &%’\_{é nll 1-ozTable 10 \

ﬁﬁl‘g‘?, B%tv%EE%é %forrehﬂ@' s at Ed
and Sov Protein Hvdr

e, '2250 p

armeHF

si, first stage. Pre-heat slurry
Cool product to 3
Experinmental Exanple 7 Vanilla
i ng- Cal ci um Casei nat e, Non- Fat

gs as the Protein Sources Serving

SN P Qteﬁmﬂv'@l{wsaﬁﬁa carragee

nAB-2468:9c

Havored Forytul a [ 00145] Prepare a

pre-b
the f
[0014

hWWig P Eateindselater Y PYL(I2ar Abi
bprathenasdisend: Add t he potass

c and ren
i um 36@1s

ellulose with a small portion of
mi ning sucrose. Mx canola oil.
odiumcitrate to water using

hi gh

5Beigar m xi ng.  Then di sperse t

he pr8l5e

nded carrageenan and cel | ul ose.

Mx f

DFrictBs@ut es. Disperse the so

y _Progeisn

, calcium casei nate and NFDM and

begin

,Ng 10 65C ( I500F). Hydr

ate 1 gl’ool

5 m nutes, reduce m xi ng speed

after
700C

=
ko]
x|
i

LdHOI1i¢6

|/ emulsifier blend to about

‘1§[u,§raiﬂ§p Vi t' amn pr emx

\v)

WdL%LG <
d bs)

[

may require some mxing. Then

st 4D

fa
ar-bhohz

4

m X

for

10.04i |

tes, foamw || di sperse. Add
magnesi unphosphat e, magnesi um
nutes.  Add vanilla flavor and

Swieetness Bebank@H to 7.0 - 7.

p. UHJ.308

6F/ 6sec, 2500/500 psi

| Devocalatefavgd € 8 Dry Bl ended

Beve0@ie

Per f or mance Bever age Model

| WregmSoy . Prot ei'n Hvdrol ysate

- [00147]
Mix all ingredients‘for 15 minutes at medium speed. Store dry powder in sanitized

containers.

s. Tablo®

11 Perfornmance Bevera e Fornmul a

Clean and sanitize mixer. Sieve soy protein and cocoa powder.

Experimental Example 9 E_xtru,dates Containing Soy .Prioieinv Hydrolysates.

[00148]

- The process starts with the formula‘tion' the blend of ingredients to

obtain certain level of protein; example 10% - 90% proteln dry baS|s To achieve the

proper % of protein, the proteln can be a comblnatlon of dlfferent sources for protein

such as: ISP, soy protein concentrate soy flour, other vegetable proteln dairy proteins,

etc. The soy proteln hydrolysates of the current invention are also used as part of the -

protein component For the other portion in the formulation to meet 100%, the other

components can include moisture, ash, fat, carbohydrates and other |ngredlents k_nown
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[00147] O ean and sanitize m xer. Sieve soy protein and cocoa powder. M x
all ingredients for 15 mnutes at nmedi um speed. Store dry powder in

sani ti zedwoantei7sses. Experimental Exanpl e 9 Extrudat es PConiSaimiosggesSov
Protein Hvdrol vsates. [00148] The process starts with the formul ation; the
bl end of ingredients to obtain certain |evel of protein; exanple: 10%- 90%
protein dry basis To achieve the r proper % of protein, the protein can be

ti f diff f t : t
concet? fass Sali M be AT B SeaRialbRse e Bl ipstErH SRR & “rhe”
soy prs@ér%h@s hoede 8l JramsSouRé of QBriatiVeRTrorh REREH| IgPEInd! okt SQurs eslraps War t  of

the proteln conponent. For the other portion in the fornulation to neet
100% sake, sudass, tavopareiat s can i ncl ude noi sture, ash, fat, carbohydrates

for these MEIEH cn M YEbRBE orrdrel BB R 2L oo,
or demjlgrdiny @sudedd ﬁ@ﬁ@ mgéah@ary mnéntsgwm Sereems fo frmtfeeaadgt s,
sugars, flavors, etc. ﬁg Al ter efl ning the corrpos%(:jon of the final

pr odu@XtrugianaBpeds y hmf@mapl opds eﬂdﬂh@@@@@@ﬁﬂﬂ@%ﬁél sed, 9 AEardht s,
whi ch h fed
5" s Sl W SR B3 U5 ALRRIRRS oY bl e e

into a precon I oner use
st eamagiddori prighebtthei biend. pV‘mtenmlltbean@scte@ lmo@rmmcbﬂlcmemraulaboub@ &head0 ¥he

bl end b d
o e paveddn dhtescand Pleaf Bom %85 T it of Mt Bais 206" ot Ard S8 oag
Steafrm rdrh @ rﬂé&frﬁ)gﬁHH@rtcb M fr&GRMD. éew@mtﬁmny oﬂgﬁéa&ébded\éﬁa)n Pbn Hieat er

depending on t extru er's barrel dianmeter and screw channel open area,
t he diextretder s@ramehdlahwteeandusdretvhehmm opes aseatthe diameterdd she hatral ardd

rate. ,JOO1l 50 |ty extruder to appropriately "cook™ the dry
or pré%%r?@fspp %%8 i eaL&’BEﬁae%ﬁache L/D, length to dianeter ratio.

Typical ly foo160h IOf‘mc,fatbillwrdifdﬁéb&tru@éﬁt@té%fprbbﬁa‘te@o%bk)’tlﬂhb dryakrein dry
basis, an extruder with an L/D greater than 15:1 is used. Ingredients are

fed i mrecenditienad ieesrwil diepeng OétthﬁﬁpcﬁngﬁtmwaM%raép IM@C?MO! ha@bo rpm
Addi t | ted
Mo iRt ERidilers, ShEAgT 173 407 B pRoreht il pad S Rl i AR RS PO e
pr odugjresfeatizat ¢5ilsisivsedi Nngrediahts é&r fout into thesexdfudex runring ait symidal catavon:

pr 0duSFEI T 20RPEE OGEPED| AOBHBTA: WL RS Am o BUSS ANGH RS RIS Busi on
gr eat efrelifhpaftdhits thi Bxirl&&bAridCtybfsl MrfyesRB% 2.40%) to achieve the
proper product characteristics in the different areas of extrusion application:
Direct expansion “breakfast cereals, nuggets, snacks, etc.”.
Texturized products. Texturized vegetable protein (TVP), etc”.
High moisture extrusion greater than 50% moisture “Meat type texture, pasta,
etc.”

[00151] These ingredients may be incorporated into the extruder in different
points of the barrel and they are sheared by a predesigned screw configuration to
achieve the proper final product attributes. A die is used at the end of the extruder to
create back pressure and extrusion filling to create the proper cooking, extrudate
temperature and pressure to obtain the right expansion when the matetial exits the die.
The die must be symmetric for best results and can have any geometry or shape .

available.
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etc."” [00151] These ingredients may be incorporated into the extruder in

different points of the barrel and they are sheared by a predesi gned screw
conf i gur avpoaniovwos4ehi eve t he proper final product attri lparas2000/064868i s used
at the end of the extruder to create back pressure and extrusion filling to
create the proper cooking, extrudate tenperature and pressure to obtain the
ri ght expansi on when the material exits the die. The die nust be symetric

Ext ruder pIOOMADs n- R ERAR: HOROSRT Ehtudio s OPE T off bEBRNCH o
usi ng spRACREBEY uSiRYIseBSN&AYHATcdsPARKCA tdcBDbuttiig, @xihalalitind) tandPétfiept her

devices. A face cuyt er 1s used for |ow noisture direct expansion products
such aevicesed facesndiek s usedyipsiew nesisturadirect expansian pregucts SUSBEY or past a

CnackSorE v BERs, SRS SBIMsR des it Teheet (RS viliheRbichBL ooy

etc. @hheks qryleesrs can be conbi nation of cutter devices and particle size
reducers such as "Fitz mlls, roller mlls, commtrols, etc. "TVP, TC, etc"
[00154] Af 18015¥oductAn exteerpicutier is ysed for spRskspsAHRESe Waves, straights gr i ed
to the.pt " clfl i " kca frQm 2%+ % 1@ e shel abl e at
nor m%t'%gﬁéugg% c@fﬁéﬁ?rgeo%gﬁlséér%%?eg%?r c{%ﬁ% 1@2%% %%é%fr@)lr%gloﬁ}gfsc{utt%f; ;

ref ri gevidesdnd Par1ible]sifnredddrd soctabs tFi wdls, atlter intills, canomdmis,ieder “TVE,
Densi t1y (_%0,, 12 - 0.35 g/cc). [00156] The product is packaged after drying
and silf@i § steps. CLAIMS What is clained is: 1. A soy protein hydrol ysate
conposi tio co Ity QIREd R h@"p?‘é ' 1B QI289RR4 Wrleg t&Mmd ched
in a 47 k&o??%mnwﬁmﬂgrrgwﬁbet V\c/!e@r?agggut 1 %rg)nagﬁ%bout 66% of the

pol ypepoperespdifioationsittypically fremi2%i-ba 0% tageee abelf stabkhat nomalsvarebausg cl ai m

1, wherei,n. the conposition, S at least -one_ olijgopeptide selected
from tCHQdBPBEpa'&‘gQE‘?%?W ”o@%%@l‘@swrﬁ?ﬁé@éﬂf rated s SEQ I D NO 4, SEQ
D NO 5, SED4E5INO 6.0REe0HiBoNS! typicanatt it t&cdkdi@er &:. A protein fraction
conprising an enri ched/&gdr ophobi ¢ b-conglycinin core region. 4 . A food

pr odudiensiptQ.$2 m-Bh@/ey protein hydrolysate conposition of claim1. 5 .
The food prggied; o ohid RMofuSlqicRdol St B BHA ARl bkng of cheese.
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enul sified nmeats, whipped food products, food bars, surim products,
extruded food products, beverages, whole nuscle food products, yogurt,
puddi ngs wodonaTRiepat i ons thereof. 6 . A process for nalrCcmgisaooenedses n
fraction conprising: a . prepari-ng a soy protein slurry using soy flour or
soy concentrate derived fromthe isoelectric precipitation at pH 4.5, and
b. hydrolyzing the soy protein slurry with an enzyne that cleaves proteins
at thg ﬁiﬁgm nus of glutam ¢ acid and aspartic acid to obtain a protein
fract . A process to produce a hydrophobic b-conglycini'n core region
enri cmq?}gggpaﬁﬁh@ pE-oduct wherein the hydrophilic-extension region of the a'
and g subunits o b- congl yci nin are sel ectively hydrol yzed from

b- congl yti ni nAlspy ipyoket Wdmg'satmccwnpowgbly,cthﬁlQQHWQSHICHhC@ﬁEVW’GQtaHatthé:ﬂeeaves

Ryar opnobi ¢ £ REHIROEE o ob it ARty e e R dREel efEch A 10

process of C|éﬂd@80t¥ﬁ%%'dﬂtﬁé190@ﬁéw@es By Welytttzeasite 49 kDBwfeagmenms of
claim8 wherein the enzyne is a serine protease.10. The process of clal m 9

wher ei n 2he eﬂze/ﬁ@mpgs@@mqiélapm& uhRereir i aaeRes iR P@@H@W%?Hﬁ@s qne
process for pélf‘gg)@ﬁpgg?%e%%?éoefr(?m*mgrqgaga%ﬁ?.gﬁwqjﬁﬁsistpfb N8 Qg@%ﬁs

conpri si ng; roteirn an endopept | dase t hat

cl eaves the pN@t:QI$E@HDeNOa4 SE@dDW@t&r&E@ﬂDM@ﬁEQdBé\I@ﬁr |aoH€S:EQr1Da 47
kDa fragment, the mxture of polypeptides conprising the protein

hydr ol ysat e CN%Sl tion, wherein between about 10% and about 66% of the

pol ypept3 des Ri)renJgﬁ'écﬁ’dr?cérjﬂBrléﬁg@@eﬁﬁ@ﬁ%@ﬂ%ro&ﬁoblc RoorRfiynffopd clai m

11, wherein th peptidase’ls serine protease. 13. The process of
claim 12, whemegion.t he serine protease is fromBacillus lichenforms. 14. 'A

f ood t, .the f duct 1Si t

i nel udi na?,“c 0300 BB EPGabInGHR soR ey Rl ol Shee KA BE RER DL ERRE, o "
bet ween QbOUtTH@%@‘ﬁro@b@Hbf &5 afsdlde@ HoiPRR grdep dansitihglof cheesd,he 47
kDa fragment. food product of claim 14, wherein the food product is

sel ected fr onemhlislfg?rdomﬁatsoﬁmlmem@(ﬂfPr@ﬁtl@@efooﬁmrm sWIURFedsCtSenul si fi ed
meats, whi ppeg(twaoe% food products beverages, whole muscle food products, yogurt, ’

puddlngs and combmatlons thereof.
6. A process for making a protein fraction comprising:
a. preparing a soy protein slurry using soy flour or soy concentrate derived
~from the isoelectric precipitation at pH 4. 5, and
b. hydrolyzmg the soy protein slurry with an enzyme that cleaves protems
| at the C-terminus of glutamlc acid and’ aspartic acid to obtain a protein
fraction. v o
7.- A process to produce a hydrophobic R-conglycinin core regioﬂn-enriched '
protein product wherein the hydrophilib'extension re‘gio'n o_'f' the o’ ‘and o}
subunits of R-conglycinin are seIeCtively hydrolyzed frorﬁ B—con'glyc_:ini‘n vby
hydrolyzing the B-conglycinin with an enzyme that cleaves prqteins'ra‘t the C-
terminus of glutamic acid and aspartic acid to yield a hydrophobic B~
conglycinin core region en‘richred*proteinr produ}‘ct.
The process of claim 7 wherein the enzyme is a protease.
9. The process of claim 8 wherein the enzyme is a serine protease.
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products, food bars, extruded food products, beverages, whole nuscle food
products, yogurt, puddings and conbi nations thereof.
WO 2010/078462 PCT/US2009/069868

10.  The process of claim 9 wherein the enzyme is serine protease from Bacillus
lichenformis. 7 | | »

1. A procéss for preparing a protein hydrolysate composition, the process
comprising:

a. cdntacting a protein material with-an endopeptidase that cleaves the
protein material into mixture of polypeptides enriched in a 47 kDa
fragment, the mixture of polypeptides combrising the protein hydrolysate
cbmposition, wherein between about 10% and about 66% of the
polypeptides by weight are the 47 kDa fragment.

12.  The process of claim 11, wherein the endopeptidase is a serine protease.

13.  The process of claim 12, wherein the serine protease is from Bacillus
lichenformis.

14. A food product, the food product comprising a protein hydrolysate
composition including a mixture of polypeptides enriched in a 47 kDa
fragment, wherein between about 10% and about 66% of the polypeptides by
weight are the 47 kDa fragment.

15.  The food product of claim 14, wherein the food product is selected from the
group consisting of cheese, surimi products, emulsified meats, whipped food
products, food bars, extruded food products, beverages, whole muscle food
products, yogurt, puddings and combinations thereof.
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