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obtai ned fromwhey protein. In particular, the

i nvention pertains to the making of fibrils from

prot ei naceous material obtained froma

b-ireP9g rrdio, gl ycinin or patatin As described in
WO 2004/ 049819, b-1lactoglobulin can be subjected to a

process resulting in fibrils. The process conprises
di ssolving the b- Iactoglobulin in aqueous
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viscosity improvement, gelling ability enhancement. In general, the fibrils
have improved functional properties comprising thickening capability, gelling
capability, foaming capability, and emulsifying capability. These
improvements are described with reference to the same protein in the same
concentration, but not subjected to the aforementioned process.

It will be apparent that for not all of the improved functional
properties of the proteinaceous fibrils of WO 2004/049819, a fibrillar texture is
desired per se. Further, in the manufacture of many of these products it will
not be desired for the manufacturer, or the person combining ingredients into
products, to conduct the above-described process before putting the additive
into a product. In many such cases, a ready-to-use additive, available e.g. as a
dry powder, were preferred over the in situ preparation of proteinaceous fibrils

from proteins using the aforementioned process.



into a product. In many such cases, a ready-to-use
additive, available e.g. as a dry powder, were
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the fibrils, but not yet the fibrils themselves. This typically refers to a peptide
pre-fibril composition obtainable by the hydrolysis of a protein selected from
the group consisting of B-lactoglobulin-containing whey protein preparation,
glycinin-containing soy bean protein preparation, patatin, and mixtures
thereof, wherein the hydrolysis is conducted under at pH 0.5-4 at a
temperature higher than 20°C, and wherein the pH is increased to neutral

after at most 5 hours.



thereof, wherein the hydrolysis is conducted under at

pH 0.5-4 at a tenperature higher than 20 C, and
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in which inter alia the influence of
temperature, above 80°C and more preferably above 100°C, is particularly
preferred in view of the possibility to separate hydrolysis from fibril formation,
as a higher temperature will lead to an increased rate of hydrolysis.

A further reference on protein fibrils obtained by the low pH

hydrolysis of B-lactoglobulin is Cynthia Akkermans et al., FOBI (2006) 1:144-
150. Herein an experiment is described in which inter alia the influence of
shear on fibril formation is studied. It is shown that simple shear can
accelerate fibril formation. In a reference experiment, initially without shear,
the hydrolysis conditions are maintained under a shear flow of 200 s-1 for

sufficiently long lag times so as to allow the fibril formation to occur. As in WO

2004/049819, the fibrils are disclosed to be made up of protein aggregates.



shear on fibril formation is studied. It is shown that
sinpl e shear can accelerate fibril formation. In a
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hydrol ysis conditions are maintai ned under a shear
flowof 200 s 1 for sufficiently long lag tinmes so as
to allowthe fibril formation to occur. As in WO
2004/ 049819, the fibrils are disclosed to be nade up
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wi || have taken place in part, this preferably
protein is allowed to stand in a solution at low pH and high temperature, is
terminated at an early point in time. The process time should be sufficiently
long to allow hydrolysis in the acid environment to take place. Although within
a few minutes some hydrolysis will have taken place in part, this preferably
means a process time of at least 15 minutes, and more preferably at least 30
minutes. The process time should be short enough to avoid too high an extent
of stable fibril formation. Although even within 15 minutes fibril formation
might occur, these fibrils will not be stable. In fact, for a period of up to 5 hours
fibrils will be formed, but these will disintegrate upon increasing pH to
neutral. Preferably, the hydrolyzed protein is allowed to stand for a period of

time of 2,5 hours or less, more preferably 1,5 hour or less. Most preferably, a

period of 30-60 minutes is taken to obtain sufficient peptide formation without



means a process tine of at |east 15 m nutes, and nore
preferably at |east 30 m nutes. The process tine
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m nutes fibril formation m ght occur, these fibrils
will not be stable. In fact, for a period of up to 5
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a low concentration of protein (preferably below 2 wt.% and more
preferably below 1 wt.%;

the addition of molecules exhibiting a chaotropic effect, i.e.
molecules that will tend to counteract the formation of hydrogen
bonds and hydrophobic interactions (e.g. urea, guanidine
chloride); as a result the peptides will have a lower tendency to
interact as close as necessary to allow bonds to form (as hydrogen
bridges and hydrophobic interactions are believed to be the

initial force for fibril formation);



pH to neutral; a | ow concentration of protein

(preferably below 2 wt.% and nore preferably below 1
waweeopsRke addi ti on of nol ecul es exhi biting a PCT/NL2008/050845

chaotropic effect, i.e. nolecules that will tend to

counteract the formation of hydrogen bonds and

hydr ophobi c interactions (e.g. urea, guanidine

chloride); as a result the pepgides will have a | owner
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bonds to form (as hydrogen bridges and hydrophobic
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The term “whey protein” is sometimes used to indicate the entire protein
composition of whey, but usually indicates any protein or combination of
proteins present in whey. The invention pertains to any and all whey protein
compositions comprising B-lactoglobulin, which is one of the main whey
proteins. Preferably the B-lactoglobulin- containing whey protein preparation
is whey protein isolate, comprising a substantial fraction (preferably, based on
total proteinaceous material, at least 50% and more preferably at least 80%) of
B-lactoglobulin, and most preferably it is B-lactoglobulin itself.

The invention can also be realized on the basis of glycinin (soy bean
protein) or patatin (protein originating from members of the Solanaceae plant
family, such as potato protein).

The pre-fibril composition may comprise a wide range of peptide
fragments of various molecular weights, generally between 1,000 and 10,000
Da and preferably consists of peptide fragments having molecular weights

between 2,000 and 8,000 Da. With respect to whey protein fibrils it is preferred



proteins present in whey. The invention pertains to

any and all whey protein conpositions conprising
wh200a0802e9 obul i n, which is one of the main wWheRCT/NL2008/050845

proteins. Preferably the b-1lactoglobulin- containing

whey protein preparation is whey protein isolate,
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on total proteinaceous nmateriafy, at |east 50% and nore
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preferably it is b-lactoglobulin itself. The invention
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fi163 [HQKVAGTWWSLAMAASDKHLDAQSAPLRVYVEELKPT
PEGDLEILLQKWEN

fi1.64 DIQKVAGTWYSLAMAASDISLLDAQSAPLRVYVEELKPT
PEGDLEILLQKWEND

The fragment is preferably present, as defined hereinbefore, to the
extent of more than 40% of all peptides present

The peptide composition preferably further comprises one or more of
the following peptides:

f1.50: LIVTQTMKGLDIQKVAGTWYSLAMAASDISLLDAQSAP
LRVYVEELKPTPEG

f1.53: LIVTQTMKGLDIQKVAGTWYSLAMAASDISLLDAQSAP
LRVYVEELKPTPEGD

fisg162  KALKALPMHIRLSFNPTQLEEQCHI

fog.128 YKKYLLFCMENSAEPEQSLACQCCLVRTPEV

foo. 120  YKKYLLFCMENSAEPEQSLACQCCLVRTPEVD
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PEGDLEI LLQKVWEND The fragnent i s preferably present, a

s defined hereinbefore, t o the extent of nore than

40% of all peptides present The peptide conposition

preferably further conprises oge or nore of the

foll ow ng peptides: fi-52:

LI VTQTMKGLDI QKVAGTWYSLAVAASDI SLLDAQSAP LRVYVEELKPTPEG

fi-53: LIWFH W@WW@@MEWSLWVRTPEV

199125 %@Eﬁ&%ﬁéﬁﬁ%@%ﬁ@%ﬁ

YKKYL L FCVENSARRE MISHIOY D @8-ds2btainable by the
DYKKYLLFCI\/ENSAEPEQSLACCI:CLVRTPEV f97-i28
TR OEORENSAEPE R Fatchydratpey QHe nrglisricdi ghpracteristics of

rehe rp%eﬁbx@l M%Mp%@ﬁmﬁ s d-{’)@élﬁhﬂ@bisethgy tﬂ@ﬁl d orlty of the

af orenmenti oned process of acidic hydrolysis.

preebéide échgnhentacesani ﬁt)m:(éeaﬁage o thogr Béptbiel bonple ;blefcute or after
0oSi.tion ,50 obt is that.the

COPBRES b8 T B BhARP el Rt RliAS (TR okl S

bqﬁd&r@lﬁfy%ﬁa ebmpkisele Benasid 16yd@epIEbbid- b@ptme@ -dbtdinbble from

peptide conposition _is further characterized,

privtdselypisyt thg BAactosipbulin-fenteangmretehy BramgkdinT, by a low
peolq%ggeeéﬁ ﬁgtzla%ﬁa?g%?g%ﬁlg%nﬁg}xg)? gltféeilﬁinsp?];p;?:t ion, by a
| ow char gl iatfupHe?endpakddytoteneichlibe peptidé cqzmp(bsm(an (d.g. by
Icgfﬁ{)cgr § h?BH)ewegggcg)pf tche aE)?erI{lng?tl(Erp }Pep%des and preferably in
respect of fi2.33.
Similarly, preferred fibril-forming peptide fragments on the basis of

glycinin and patatin are based on the following:

Glycinin G1
Accession number: P04776

fu0.128

DNRIESEGGLIETWNPNNKPFQCAGVALSRCTLNRNALRRPSYTNGP
QEIYIQQGKGIFGMIYPGCPSTFEEPQQPQQRGQSSRPQD
fa2.127

DNRIESEGGLIETWNPNNKPFQCAGVALSRCTLNRNALRRPSYTNGP
QEIYIQQGKGIFGMIYPGCPSTFEEPQQPQQRGQSSRPQ
fi3.128

NRIESEGGLIETWNPNNKPFQCAGVALSRCTLNRNALRRPSYTNGPQ
EIYIQQGKGIFGMIYPGCPSTFEEPQQPQQRGQSSRPQD



fractionation) in respect of the aforenentioned

peptides, and preferably in respect of fi2-33.
w®eovolosa2ky, preferred fibril-form ng peptide fPEINERINS/050845

on the basis of glycinin and patatin are based on the

following: Gycinin @ Accession nunber: P04776

DNRI ESEGGLI ETWNPNNKPFQCAGVAL SRCTLNRNAL RRPSYTNGP

QEl YI QQGKG FGM YPGCPSTFEEPQQPQRRGQSSRPQD
DNRI ESEGGLI ETWNPNNKPFQCAGVAL SRCTLNRNAL RRPSYTNGP

QEl YI QQGKG FGM YPGCPSTFEEPQQPQQRGQSSRPQ
NRkESEGGL | ETWNPNNKPFQCAGVAL SRCTLNRNAL RRPSYTNGPQNR! ESEG

o RIS MR L dhosmacrg

RI-EMIQQ%REGEFGM%@PMEF
DL| AVPTGVAWMANNED fi 40-j 56 DLI AVPTG\/AV\Y/\WNNE fi4i-i57
LiEmyrrovAanwRBERMESIYNEREMS || AVPTGVAWNMYNNE 1 57- 167

}%\ﬁ}@ I D ﬁh@i ﬁﬁ@@ﬁ@a{w& | f158-167 TPWAVSI I D

66 TPV\AVS
D@@RRFYLA@J@EWLWQ(G(MEENEGG&
GFTLEFL E%
BRFYL N OGEHOS K GKHQOEEENEGGS|
f140.157 DLIAVPTGVAWWMYNNED
f140.156 DLIAVPTGVAWWMYNNE
f1a1.157 LIAVPTGVAWWMYNNED
f141.156 LIAVPTGVAWWMYNNE
fi57.167 DTPVVAVSIID
f157-166 DTPVVAVSII
fi58.167 TPVVAVSIID
fi58.166 TPVVAVSII

f176.236

DQMPRRFYLAGNQEQEFLKYQQEQGGHQSQKGKHQQEEENEGGSI
LSGFTLEFLEHAFSVD
f176.235

DQMPRRFYLAGNQEQEFLKYQQEQGGHQSQKGKHQQEEENEGGSI
LSGFTLEFLEHAFSV
f177.236

QMPRRFYLAGNQEQEFLKYQQEQGGHQSQKGKHQQEEENEGGSIL
SGFTLEFLEHAFSVD
f177.235

QMPRRFYLAGNQEQEFLKYQQEQGGHQSQKGKHQQEEENEGGSIL
SGFTLEFLEHAFSV
fa51-270 DKGAIVTVKGGLSVIKPPTD
fo51-269 DKGAIVTVKGGLSVIKPPT
fos.270 KGAIVTVKGGLSVIKPPTD



LSG-TLEFLEHAFSV

QVPRRFYLAGNQEQEFL KYQQEQGGHQSQKGKHQQEEENEGGS L
W@ R LEHAFSVD PCT/NL2008/050845

QVPRRFYL AGNQEQEFL KYQQEQGGHQSQKGKHQQEEENEGGS! L
SGFTLEFLEHAFSV f 25i - 270 DKGAI VTVKGGLSVI KPPTD f 25i - 269
DKGAI VTVKGGLSVI KPPT f 252- 270

KGAI VTVKGGLSVI KPPTDf 252- 269 KG#I VTVKGGLSVI KPPT f

3i 3- 332 DETI CTMRLRHNI GQTSSPD f 3i 3- 33]

DETI CTMRLRHNI GQTSSP f 3i 4- 332 ETI CTMRLRHNI GQTSSPD f
3ile528¢{§i ETI KGHRVRMY GGIRS¥PKPP332- 348 DI YNPQAGSVTTATSLD

f f‘%ﬁ%ﬂ%i? %ﬁg@@@@%ﬁh@rsﬁ?ﬁ 348 | YNPQAGSVTTATSLD

DRRALSW. RL SBEFGSTRENARAMRENNISWINS| | YALNGRALI QW
NCNGERVFD

DERABBW. RL SAEHEEVRENABAENISTANSI | YALNGRALI QW
N@%@E@/F ETICTMRLRHNIGQTSSP

FPAL SW.RL SAEFGSL RKNAVFVPHYNLNANSI | YALNGRALI QAN
CNGERVED DIYNPQAGSVTTATSLD

L SW.RLSAEE NANSI | YALNGRALI QAN CNGERVF

f f2?36:%‘”427 @W&% RSQSD f 403-426

DEEL QECGRVLI MROMNGWAARSTATSLD

f333.347 IYNPQAGSVTTATSL

f348.403

DFPALSWLRLSAEFGSLRKNAMFVPHYNLNANSIITYALNGRALIQVV
NCNGERVFD
f348 402

DFPALSWLRLSAEFGSLRKNAMFVPHYNLNANSIITYALNGRALIQVV
NCNGERVF
f349.403

FPALSWLRLSAEFGSLRKNAMFVPHYNLNANSITYALNGRALIQVVN
CNGERVFD
f349.402

FPALSWLRLSAEFGSLRKNAMFVPHYNLNANSITYALNGRALIQVVN
CNGERVF

f103.427 DGELQEGRVLIVPQNFVVAARSQSD
f103-426 DGELQEGRVLIVPQNFVVAARSQS
f404-427 GELQEGRVLIVPQNFVVAARSQSD
f104.426 GELQEGRVLIVPQNFVVAARSQS
f197.438 DNFEYVSFKTND

fa97.437 DNFEYVSFKTN

fa08.438 NFEYVSFKTND

f108.437 NFEYVSFKTN



f 404-427 GELQEGRVLI VPQNFWAARSQSD f 404- 426
GELQEGRVLI VPONFWAARS(QS f 42 7-438 DNFEYVSFKTND f
WA 20094822DNFEYVSFKTN f 428- 438 NFEYVSFKTND f 428P@BXL2008/050845
NFEYVSFKTNDTPM GTLAGANSLLNALPEEVI QHTFNLKSQQRARQ KNNNPFK
FLV PPQESQ
TPM GTLAGANSLLNALPEEVI QHTFNLKSQQARQ KNNNPFKFLVP PQESQ
A ycinin G5 Accessi on numnber: 104347
DHRVESEGGEL I ETVWNSQHPEL QCAGVTVSKRTLNRNGSHLPSYLPY
DHRVESEGGEL I ETVWSQHPEL QCAGVTVSKRTLNRNGSHLPSYLPY
PO kINQGKGAI GFAFPGCPETFEKPQQ@SRRGSRSQQQ_Q

HRVE\?\[%YI% M %&Kﬁ%IKNNNPFKFLV

SQL1 ETWNSQHPEL QCAGVTVSKRTLNRNGSHL PSYLPYP
QM | V\QG«;N GFAFPGCPETFEKPQQQSSRRGSRSQRQLQ fi 33-i 45
DSHEIPRHFNEGD fi 33-i 44 DSHQKI RHFNEG fi 34-i 45
SHQKI RNl A GAN A4 NRERERVINET T R SRFARQIKNNNPFKFLVP
DVLVI PLGVPYWIYNTGD fi 45-1 61 DVLVI PLGVPYWIYNTG fi 46-1 62
VIRQEBQVPYWIYNTGDF i 46-i 6i VLVI PLGYPYWIYNTG f | 62- 172
DEPWAI SPLD

Glycinin G5
Accession number: P04347

faa133

DHRVESEGGLIETWNSQHPELQCAGVTVSKRTLNRNGSHLPSYLPY
PQMITVVQGKGAIGFAFPGCPETFEKPQQQSSRRGSRSQQQLQD
fia132

DHRVESEGGLIETWNSQHPELQCAGVTVSKRTLNRNGSHLPSYLPY
PQMITVVQGKGAIGFAFPGCPETFEKPQQQSSRRGSRSQQQLQ
fi5.133

HRVESEGGLIETWNSQHPELQCAGVTVSKRTLNRNGSHLPSYLPYP
QMITVVQGKGAIGFAFPGCPETFEKPQQQSSRRGSRSQQQLQD
fi5.132

HRVESEGGLIETWNSQHPELQCAGVTVSKRTLNRNGSHLPSYLPYP
QMITVVQGKGAIGFAFPGCPETFEKPQQQSSRRGSRSQQQLQ

f133-145 DSHQKIRHFNEGD

f133.144 DSHQKIRHFNEG

f134.145 SHQKIRHFNEGD

f134.144 SHQKIRHFNEG

f145.162 DVLVIPLGVPYWTYNTGD
f145.161 DVLVIPLGVPYWTYNTG

f146-162 VLVIPLGVPYWTYNTGD



fi62-i7i DEPWAI SPL fi63-i72 EPWAI SPLD fi 63-i 7i

EPWAI SPL f 181 194 DQNPRVFYLAGNPD f 181 193
WONPBSEY AGNP f 182 194 QNPRVFYLAGNPD f 182 1BGI/NL2008/050845

ONPRVFYLAG\P f 256-280 DERKQ VTVEGGLSVI SPKWQEQED f

256- 279 DERKQ VTVEGGLSVI SPKWQEQE f 257- 280

ERKQ VTVEGGLSVI SPKWOEQED f 257- 279

ERKQ VTVEGGLSVI SPKWOEQE f 345-1366

GVEENI CTMKLHENI ARPSRAD f 345- 365 GVEENI CTMKLHENI ARPSRA

f 366-407 DFYNPKAGR! STLNSLTLPALRQFGLSAQYWLYRNG YSPD f

366406 DFYRENNCRGSPYNEL YINEAL ROFGL SAQYW.YRNG YSP f

367- 407 FY TLPALRQFGLSAQVWLYRNG YSPD f

3%*76-2'&766 FYEEE?@@%@TLPALRQFGLSAQMYRN@ YSP f

4475436 DWNDRANSTIFPRGKGRVRWNCQGNAVFD f 407- 435

DAL NANSVTMIRGKGRVRWNCQGNAVF f 408- 436

WK aRiERISVTMTIRENGRAVRMNBOGNAVFD f 408- 435

%WWWMWVF f 436-480
[ RRGOL L WPONPAVAEQGGEQGL EYWFKTHHNAVSSYI KD f 436- 479
D&k RRGQL L VP QNIRMEDGSEQR BEYWFKTHHNAVSSYI K f 437- 480

f 181193 DQNPRVFYLAGNP

f 182-194 QNPRVFYLAGNPD

f 182193 QNPRVFYLAGNP

f 256280 DERKQIVTVEGGLSVISPKWQEQED

f 256279 DERKQIVTVEGGLSVISPKWQEQE

f 257280 ERKQIVTVEGGLSVISPKWQEQED

f 257.279 ERKQIVTVEGGLSVISPKWQEQE

f 345366 GVEENICTMKLHENIARPSRAD

f 345365 GVEENICTMKLHENIARPSRA

f 366.407 DFYNPKAGRISTLNSLTLPALRQFGLSAQYVVLYRNGIYSPD
f 566406 DFYNPKAGRISTLNSLTLPALRQFGLSAQYVVLYRNGIYSP
f 367.407 FYNPKAGRISTLNSLTLPALRQFGLSAQYVVLYRNGIYSPD
f 367.406 FYNPKAGRISTLNSLTLPALRQFGLSAQYVVLYRNGIYSP

f 407.436 DWNLNANSVTMTRGKGRVRVVNCQGNAVFD

f 407435 DWNLNANSVTMTRGKGRVRVVNCQGNAVF

f 408436 WNLNANSVTMTRGKGRVRVVNCQGNAVFD

f 408435 WNLNANSVTMTRGKGRVRVVNCQGNAVF

f 436-480

DGELRRGQLLVVPQNPAVAEQGGEQGLEYVVFKTHHNAVSSYIKD

f 436.479

DGELRRGQLLVVPQNPAVAEQGGEQGLEYVVFKTHHNAVSSYIK
f 437480

GELRRGQLLVVPQNPAVAEQGGEQGLEYVVFKTHHNAVSSYIKD



GEL RRGQL LWPQNPAVAEQGGEQGL EYWFKTHHNAVSSY! KD 437- 479

GEL RRGQL LWPONPAVAEQGGEQGLEYWFKTHHNAVSSYI K f 480-516
WOMPRUSRBEVL SNSYNL GQSQVRQLKYQGNSGPLVNP f  481- SAGI/NL2008/050845

VFRVI PSEVLSNSYNL GQSQVRQLKYQGNSGPLVNP Pat ati n Accessi on

nunber: CAA25592 f 23-35 DTLGEWTVLSID f 23-34

DTLGEMVTVLSI f 24-35 TLGEMVTVLSID f 24-34 TLGEWTVLSI

f 71 101 DVI GGTSTGGLLTAM TTPNENNRPFAAAKD f 71 100

DVI GGTSTGGELLTAM TTPNENNRPFAAAK f 72 101

VI GGTSTGGELLTAM TTPNENNRPFAAAKD f 72 100

VII{GEESTGGELLTAM TTPNENNRPFAAAK f 140 156

TR e S Vi e EoRT AR T i itk

DIfKEHNKPVI FTKQMBAHEBE&MSN&YNLGI{@QVEQLKYQGNSGPLVNP
DI KTNKPVI FTKSNLAKSPELDAKMY f 157- 1

| ETPvI FTKSKEXKEPREY BRRIMEY PGW%%@LKYQGNSGPLVNP

| KTNKPVI FTKSNLAKSPELDAKMY f 182- 207

DI CYSTAAAPTYFPPHYFVTHTSNGD f 182- 206
DIRSHAAAPTYFPPHYFVTHTSNG f 183- 207

: YSTAAAP%@E}EPEN@%;IE%%Df 183- 206

fos35 DTLGEMVTVLSID

fo334 DTLGEMVTVLSI

fou35 TLGEMVTVLSID

fou34 TLGEMVTVLSI

f 71101 DVIGGTSTGGLLTAMITTPNENNRPFAAAKD
f 71100 DVIGGTSTGGLLTAMITTPNENNRPFAAAK
f72.101 VIGGTSTGGLLTAMITTPNENNRPFAAAKD
f72-100 VIGGTSTGGLLTAMITTPNENNRPFAAAK

f 140156 DTRVHQALTEVAISSFD

f140.155 DTRVHQALTEVAISSF

f141.156 TRVHQALTEVAISSFD

141155 TRVHQALTEVAISSF

f156.182 DIKTNKPVIFTKSNLAKSPELDAKMYD

f 156181 DIKTNKPVIFTKSNLAKSPELDAKMY
f157.182 IKTNKPVIFTKSNLAKSPELDAKMYD
f157.181 IKTNKPVIFTKSNLAKSPELDAKMY

f 182207 DICYSTAAAPTYFPPHYFVTHTSNGD

f 182206 DICYSTAAAPTYFPPHYFVTHTSNG

f 183207 ICYSTAAAPTYFPPHYFVTHTSNGD

f 183-206 ICYSTAAAPTYFPPHYFVTHTSNG

f207.215 DKYEFNLVD

f207.214 DKYEFNLV



f 207-215 DKYEFNLVD f 207-214 DKYEFNLVf 23-35
DTLGEMVTVLSI D f 23-34 DTLGEMVTVLSI f 24-35

wab@eigses SI D f 24-34 TLGEMWVTVLSI f 71-1G PCT/NL2008/050845
DVI GGTSTGGELLTAM TTPNENNRPFAAAKD f 71-100
DVI GGTSTGGLLTAM TTPNENNRPFAAAK f 72-1Q
VI GGTSTGGLLTAM TTPNENNRPFAAAKD f 72 100
VI GGTSTGGLLTAM TTPNENNRPFAAAK 1f4 140 156
DTRVHQALTEVAI SSFD f 140 155 DTRVHQALTEVAI SSF f 141 156
TRVHQALTEVAI SSFD f 141 155 TRVHQALTEVAI SSFOO f 156-182
DIfKFNKPVI FTKSNLAKSPEL DAKMYEMVTGBSHS 1

DI KTNKPVI FTKSNLAKSPEL _ 182

| KTRKPVI FTKSNLAKSPELDW&@%@l

| KTNKPVI FTKSNLAKSPEL DARMMEKTVIISA-SA07

DI CYSTAAAPTYFPPHYFVTHTSNGD f_182- 206
DIfeY8TAAAPTYFPPHYFVTHESNG M VIgE-Sn7

: g&{!ﬁﬁﬁﬁm—\(’:PPHYFVTWW@TéﬁéG%Qﬁ‘AMITTPNENNRPFAAAKD

PTYFPPHYFVTHTSNG f 207-215 DKYEFNLVD t 207-214
DKYERINLV f 208- 2i 5 KYEENINAGTZBGGRILA ANEFRENEN2SRPPBAAK

DPfJ%: {%\18| KSLNYKQMLLLSL %W%GLLTAMITTPNENNRPFAAAKD
f72.100 VIGGTSTGGLLTAMITTPNENNRPFAAAK
f140.156 DTRVHQALTEVAISSFD
f140.155 DTRVHQALTEVAISSF
f141.156 TRVHQALTEVAISSFD
f141.155 TRVHQALTEVAISSF00
f 156182 DIKTNKPVIFTKSNLAKSPELDAKMYD
f 156181 DIKTNKPVIFTKSNLAKSPELDAKMY
f157.182 IKTNKPVIFTKSNLAKSPELDAKMYD
f157.181 IKTNKPVIFTKSNLAKSPELDAKMY
f 182207 DICYSTAAAPTYFPPHYFVTHTSNGD
f 182.206 DICYSTAAAPTYFPPHYFVTHTSNG
f 183-207 ICYSTAAAPTYFPPHYFVTHTSNGD
f 183-206 ICYSTAAAPTYFPPHYFVTHTSNG
fo07215 DKYEFNLVD
fo07.214 DKYEFNLV
fa0s-215 KYEFNLVD
fo08-214 KYEFNLV
fo39.267 DPKFASIKSLNYKQMLLLSLGTGTNSEFD
fo39.266 DPKFASIKSLNYKQMLLLSLGTGTNSEF
fo40.267 PKFASIKSLNYKQMLLLSLGTGTNSEFD
f240-266 PKFASIKSLNYKQMLLLSLGTGTNSEF
f300-333 DYYLSTVFQARHSQNNYLRVQENALTGTTTEMDD

f300-332 DYYLSTVFQARHSQNNYLRVQENALTGTTTEMD



f 239- 266 DPKFASI KSLNYKQWLLLSLGTGTNSEF f 240- 267
PKFASI KSLNYKQVLLLSLGTGTNSEFD f 240- 266

WEKPAB$2SE NYKQVLLLSLGTGTNSEF f 300- 333 PCT/NL2008/050845
DYYL STVFQARHSONNYLRVQENALTGTTTEMDD f 300- 332
DYYL STVFQARHSQNNYL RVQENAL TGTTTEMDF 300- 33i
DYYL STVFQARHSONNYLRVQENALTGTTTEM f 30i - 333
YYLSTVFQARHSQNNYLRVQENAL TGTTTENDD f 30i - 332
YYLSTVFQARHSONNYLRVQENAL TGTTTEMD f 30i - 33i
YYLSTVFQARHSONNYLRVQENALTGTTTEM Based on the novel
| rfsiognt i nt DYNASTOOEUA REISEN SV LB EN & TH R THM

R P R A Tt e

adyoa@;2ageouwasmvmﬂswmﬁmmagmmmmm ysi s,
Vi Z. enzynatlc drolysis.o

blhaetog] bkl LTSS RUR SRR KL Y ALRGH M at | on
(or, anal ogously, of glycinin or patatin

preparati BQ§6)d on H{ésmovteb qg‘&@ﬁﬁ?‘oc@urr@ﬂ@é’ (Ffeﬁeip?ides as the

hydrol ysis, such a s producing the prefib

C drqibﬁlilg bh»nksmf ﬂheL& llaatogtﬂldu@m protermacrezee@l flbnis the present

aci di f 0 cat1 on neut r al tzat on gh do

f oF et Gh* &P pﬁ%vd foath BRYATREL Y ﬁ{l dvesinﬁ i e?c&lci‘ ﬁ

t hatdreIg 4! viat edtdrid hylrolyelsalfithe B adtaglob iy flcOhtishidg whey
(i.e. no need for heat_ treat rrent for several hours,
armotﬂﬁmm@éraweaéqn BRAlQESWLY f Gl HRIPIPT IR AR BRepakpnS).

'ﬁﬁfﬁ'ﬂg@ %d%\fg é%etﬁ’%ﬁgylﬂ\c{ﬁb by m‘oqygls Qy %H %rs ?)Fpg&ﬁ_?rxage e prefibril

actog obulin prote naceous
ermmsltmnfmdremﬂtged ipd1 preowb dhesd éorraeidificatednyagdt pettralization);

canararh el SERLPES e gh et B Ao Ty AgGe Hastion that

| SocPhCAEILAB ) SORSatTERIA St %y@rd]@éd@ (ice. ﬁlasffélea fGHORRA Akt rent
with that of acidic hydrolysis, e.g. by the enzyne

ASPRS@TERITIOE ) HEkEn VAR Tepeineas Spﬁétefsle‘ﬁtthdblsbléﬁ%i heat
tﬁrga{t%e%"ﬁ hdveOh RERRT tv'aﬁaglcél ptflg k&%§§oﬁﬂ%kﬁ%@fact lobulin

enzynes exerting a conpara tlon sSuc a’s gra yne

B ifreteiddreovafitnipThe B zpmatie aydrdlpsiopeasded & oetatively great

Stf?ge%lmo‘gooc %l(')léc’e l}'lfrs% e%tlfc’ltgcc elz an\§78mesea)1(nd-r(?ok %lgt?onle gvhere to achieve
protein cleavage. This is preferably done so as to have a result comparable
with that of acidic hydrolysis, e.g. by the enzyme AspN endoproteinase which
cleaves the peptide bonds N-terminal to aspartic acid residues and other
enzymes exerting a comparable action such as gramzyme B (ex Abnova Corp),
V8 protease (protease from staphylococcus aureus strain V8; ex Takara Bio
Inc.) and glutamyl endopeptidase.

In yet another embodiment, the pre-fibril peptide composition can
also be formed by peptide synthesis. Preferably the peptides synthesized are
relativley hydrophobic and, more preferably are peptides capable of
undergoing B-sheet interaction. Peptide synthesis can be executed chemically

in known manners, particularly using solid-phase peptide synthesis methods

as are well known to the skilled person. Particularly for relatively long



Inc.) and glutanyl endopeptidase. In yet another

enbodi nent, the pre-fibril peptide conposition can
wab®o/oke2d or med by peptide synthesis. PreferabP@I/Nhz08/050845

pepti des synthesized are relativley hydrophobi c and,

nore preferably are peptides capabl e of undergoing

b-sheet interaction. Peptide synthesis can be executed

chemcally in known manners, particularly using

sol i d- phase peptide synthesis nethods a s are well

known t o the skilled person. Particularly for

r edeatides| spch ongpdptiicdtides dddated abovehe ip@pefietied to perform the

i ndi cat ed ,aboy it is preferred t rform: .

oo ARSTSRRE Dby e IhEH 0 fich DiPBleS St Meomisrrs
Suwirk &l 815th 6 lke fo1@ € @ARhSIBericd @eOfon @he aphrophiachpesttddesnd
for the appropriate peptides, and which thus can be .
enpish dhus 621t be AnPlved to &R Hhese PsPEdh GHm kpewp e the skilled

skidrl &t rRefSQArly PRl 61 EaREdrYs afl HMRULRM SRt AhHsfyAnke
selected that satisfy the fol low ng requirements:

bebhgwingodqgiranents: cr oor gani sns t heir genone encodi ng

for peptide% Coq§i§tu%% of 10 to. 60 am no acids, and
preferabl y P50 95 8EHI M 4eT"d8" %' e encoded pepti des

start and/ orh&ngembrhb easqBAE FG Rptides thasignaosed to 60 amino
peptides preferably consist of a (at neutral pH)

unchar ged affids. ard selexahly thtvdedampepefides are
capabl e of fpl Qhrfbglebl;E)%gtilﬂ%ég%g%aé&)&eén&Qrﬁ‘ﬂchoa(s‘f}ﬁ}ﬂipﬁéid;

Sui t abl e m cr oor gani
BACI LLUS WERHENSTHPHANENGESpreBleb DOBASIFERf &KAt neutral pH)
ADOLESCENTI S Bl Fl ACTERI UM LONGUM Bl FI DOBACTERI UM

LONGUM BREVIVBA G EPRENS; LACTOBACI LLUS -

ACI DOPHI LUS t hAGH£JaRE I btides aiBREYhBlelAGIOEAGHES MBeta-sheet
CASEl LACTOBACI LLUS - DELBRUECKI| - SUBSP-  BULGARI CUS

conformation;

Suitable microorganisms include: BACILLUS_WEIHENSTEPHANENSIS,
BIFIDOBACTERIUM_ADOLESCENTIS, BIFIDOBACTERIUM_LONGUM,
BIFIDOBACTERIUM_LONGUM, BREVIBACTERIUM_LINENS,
LACTOBACILLUS_ACIDOPHILUS, LACTOBACILLUS_BREVIS,
LACTOBACILLUS_CASEI,
LACTOBACILLUS_DELBRUECKII_SUBSP_BULGARICUS,
LACTOBACILLUS_GASSERI, LACTOBACILLUS_JOHNSONII,
LACTOBACILLUS_PLANTARUM, LACTOBACILLUS_REUTERI,
LACTOBACILLUS_SAKEI LACTOBACILLUS_SALIVARIUS,
LACTOCOCCUS_LACTIS_CREMORIS, LACTOCOCCUS_LACTIS_LACTIS,
LEUCONOSTOC_MESENTEROIDES, OENOCOCCUS_OENI,
PEDIOCOCCUS_PENTOSACEUS, STREPTOCOCCUS_THERMOPHILUS.

The pre-fibril composition as formed by enzymatic hydrolysis, by
chemical peptide synthesis, or by microbiological peptide formation, can be set
to form fibrils upon acidification. This preferably is done to an extent

comparable with the pH resulting from the aforementioned acidic hydrolysis,



LACTOBACI LLUS - GASSERI LACTOBACI LLUS - JOHNSONI |
LACTOBACI LLUS - PLANTARUM LACTOBACI LLUS - REUTERI

WO 20IORA LLUS - SAKElI LACTOBACI LLUS - SALI VARPQISNL2008/050845
LACTOCOCCUS - LACTIS - CREMORI'S LACTOCOCCUS - LACTIS -
LACTI S LEUCONOSTOC - MESENTERO DES OENOCOCCUS - CEN
PEDI OCOCCUS - PENTOSACEUS STREPTOCOCCUS -
THERMOPHI LUS. The pre-fibril ggnposition as fornmed by
enzymati c hydrolysis, by chem cal peptide synthesis,
or by m crobiol ogical peptide formation, can be set to
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The pre-fibril composition of the invention is suitable for a variety of
uses. This includes uses of the pre-fibril composition itself as an additive in
food and non-food products, e.g. as a structuring agent, and particularly as a
texturizing agent, i.e. for viscosity or gelation. It also includes the use of the
pre-fibril composition to make fibrils which then can be used int. al. in the
same manner as described in WO 2004/049819. In addition, the invention
opens up the possibility to end up with fibrils as described before, but then
formed in situ and/or at a chosen point in time. Thus, the peptide pre-fibril
composition can int.al. be used to stabilize an emulsion or a foam. Upon
adsorption at the appropriate interface (i.e. water/oil in an emulsion or
water/air in a foam), the peptide pre-fibril composition is capable of fibrillary

aggregation at these interfaces, which results in a robust boundary layer, and



rati o. The pre-fibril conposition of the invention is
suitable for a variety of uses. This includes uses of

wWo b@opsr29i bril conposition itself as an addi t PENL2N08/050845
food and non-food products, e.g. as a structuring
agent, and particularly as a texturizing agent, i.e.
for viscosity or gelation. It also includes the use of
the pre-fibril conposition togake fibrils which then
can be used int. al. in the sane manner as descri bed
in WD 2004/049819. In addition, the invention opens up
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peptide composition will not disturb mouthfeel, as it will remain intact until it
arrives in the gastric juice. Due to the pH thereof, and the benefit of elevated
(body) temperature, fibrillary aggregation will occur almost instantaneously.
Due to the gelation occurring in situ there, the person consuming the food
product containing the pre-fibril composition of the invention, will experience
satiety, i.e. the impression of a relatively larger meal than actually consumed.
This can also have benefit for animal diet foods, e.g. for companion animals. In
view of peptide taste, it will be preferred to employ the pre-fibril composition
in taste-masked or encapsulated form, particularly if relatively small
hydrophobic peptides are substantially present. In another preferred

embodiment, in which pre-fibril composition are chosen that are enriched in



processi ng steps, such as punping, in which a | ow
viscosity can be beneficial. The pre-fibril peptide
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itself have a substantial influence on the texture of
foods and drinks. This enables making a solid or
liquid food product that has a built-in effect of
satisfying the stomach (sati atjigon). Thus, when
consuned by a person, the peptide conposition will not
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which are also fibril-forming.

The invention will be further illustrated hereinafter with reference
to the following, non-limiting examples, that include a description of the

Figures.

Example 1

The pH of a 3% protein solution of bovine B-lactoglobulin was set to 2 by
adding a concentrated HCI solution and heated for 20 hours at 85°C in a



concerted process of hydrolysis and fibrillary

aggregation. The invention enconpasses the use of the
w@t@peseed i oned pre-fibril conpositions, as wePdT/AB2008/@50845

fibrils obtainable in accordance with the invention,

in food products, particularly in acidic dairy

products such as yoghurt or cheese. This use serves

t he af orenmenti oned purposes, sgch as providing

structuring properties. The invention al so enconpasses

the resulting food products. In the invention

cofighniagidemise af atchestaat shear atdef 323 £ anDbeingdlis heat treatment
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protein solution of bovine b-lactoglobulin“was set to
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was diluted to a protein concentration of 0.8 g/1.

Fibrils and non-aggregated protein material of the

Safﬂ%l ot eh\?(fgp Wa@flg&j aHd L OS i %f‘%l{d%?{l?{ % ?oi—leé ﬁ(ﬁlmon to

100, 000). e retentate conta|
ag@negameaagmmg%@dsthmabynﬁhhm@MkamﬁhfHamﬁaﬁaHnﬂbe
measur enent.s

o113 BT P BlTan BaF By EraG B S s Bchathented B
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filtrate did not contain fibrils. The retentate was

washed and centrifuged twice with a pH 2 HO sol ution

t OAﬁcﬁgBé’ Gf ﬂ%e@&&ra%g@ﬁt% B%%ﬁo?ﬁ%ﬁQ@&zQ—@%ﬁﬁéi@h- | eft

Int retentat e. I on Of protelnaceous

rrmheoMatogpapigennderfﬁbmﬂem:ﬁsoloratirg donditivmshshatved that in the total
heated sample, retentate and filtrate, no peak was visible at the position of
unheated B-lactoglobulin, and all material eluted later than unheated B-
lactoglobulin, indicating that the fibrils are not composed of intact B-

lactoglobulin molecules, but peptides derived from the acid hydrolysis that
takes place during heating at pH 2.

Molecular masses of the peptides present in the heated sample, retentate and
filtrate were characterized using MALDI-TOF mass-spectrometry. The
peptides had molecular masses between 2,000 and 8,000 Da, which means that
the fibrils are composed of peptide fragments. The majority of the peptide
fragments (both aggregated and non-aggregated) were a result of cleavage of
the peptide bonds before or after aspartic acid. Four peptide fragments were
present in the retentate and the total heated sample and not present in the

filtrate, viz. [f1-32], [f1-33], [f1-52] and [f1-53]. The peptide fragment



| act ogl obul in sol ution was approximately 28 w %
Anal ysis of the retentate w th high-performnce
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conditions showed that in the total heated sanple,
retentate and filtrate, no peak was visible at the
position of unheated b-lactoglobulin, and all materi al
eluted | ater than unheated b- 9jact ogl obul i n,
indicating that the fibrils are not conposed of intact
b- lactogl obulin nol ecul es, but peptides derived from
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characterized using MALD - TOF mass-spectronetry. The
pepti des had nol ecul ar masses between 2,000 and 8, 000
Da, which neans that the fibrils are conposed of
pqggégﬁﬂégagnents. The majority of the peptide
fragnents (both aggregated and non-aggregated) were a
result of cleavage of the peptide bonds before or
after aspartic acid. Four peptide fragnents were
present in the retentate and the total heated sanple
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that the enzymatic hydrolysis is an alternative route to obtain fibrillar

aggregates of B-lactoglobulin.

Example 3

Fibrils of protein like B-lactoglobulin and soy glycinin can be prepared by
heating the protein at pH 2. The peptides present after heating at pH 2 were a
result of hydrolysis of the bonds between an aspartic acid residue and any
other amino acid residue. Fibrils of soy glycinin are also predominantly
composed of peptides. An isolate of soy glycinin was prepared from soy bean
meal using isoelectric precipitation at pH 6.4. Fibrils of soy glycinin were

prepared by heating (85 °C, 20 h) and shearing (shear rate of 323 s-1) a 2 wt%



solution after enzymati c hydrol ysis and i ncubation at

pH 2. Fibrillar aggregates with a |length of ~1 nmm can
wheooohsreved in this picture, which shows thatPCTNL2008/050845

enzymatic hydrolysis is an alternative route to obtain

fibrillar aggregates of b-I|actogl obulin. Exanple 3

Fibrils of protein |ike b-lactoglobulin and soy

glycinin can be prepared by heating the protein at pH

2. The peptides present after heating at pH 2 were a

result of hydrolysis of the bonds between an aspartic
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solution, which shows that hydrolysis took place during the heat treatment at
pH 2. Thus, peptides were present after the heat treatment. Most material
present in the fibril fraction also eluted later than the unheated soyglycinin.

This shows that soy glycinin fibrils are predominantly composed of peptides.
Example 4

Fibrils were obtained from patatin by heating and stirring a 2 wt% protein
solution for 24 h at 70 °C and pH 2. Figure 3 shows a TEM picture of the fibrils
obtained from patatin. These fibrils were shorter (~500 nm) and more flexible

than fibrils formed from soy protein or B-lactoglobulin.



The heated material eluted later than the unheated soy

gl yci nin solution, which shows that hydrolysis took
w@bk@emsxtew i ng the heat treatnment at pH 2. ThusSPCT/NL2008/050845

pepti des were present after the heat treatnent. Most

material present in the fibril fraction also eluted

| ater than the unheated soyglycinin. This shows that

soy glycinin fibrils are predeg nantly conposed of

pepti des. Exanple 4 Fibrils were obtained frompatatin

by heating and stirring a 2 wt% protein solution for

24Exppldd C and pH 2. Figure 3 shows a TEM picture of

the fibrils obtained frompatatin. These fibrils were

shorter (~500 nm) and nore flexible than fibrils
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by increasing the pHto neutral. 2. A peptide
pre-fibril conposition according to claiml1, wherein
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preferably 0.5 3. 3. A peptide pre-fibril conposition
according to claim1 or 2, wherein the hydrolysis is
conducted at a tenperature of 80-1200C 4. A peptide
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6. A method of making a peptide pre-fibril composition according to
any one of the claims 1-5, comprising subjecting a protein selected from the
group consisting of B-lactoglobulin-containing whey protein preparation,
glycinin-containing soy bean protein preparation, patatin, and mixtures
thereof to hydrolysis conditions by providing a solution of the protein in an
aqueous acidic solvent, heating the solution under fibril-inhibiting conditions,
and terminating the hydrolysis conditions.

7. A method of making a peptide pre-fibril composition according to
any one of the claims 1-5, comprising subjecting the protein to enzymatic
hydrolysis.

8. A method according to claim 7, wherein the enzymes are selected

such as to obtain cleavage in majority before or after aspartic acid.
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allowing the micro-organisms to form these peptides, and harvesting the
peptides.

10. A method of making a proteinaceous fibril composition, comprising
making a peptide pre-fibril composition by a method according to any one of
the claims 6 to 9, and in a next step subjecting the pre-fibril composition to an
acidic pH at elevated temperature for a sufficient duration to allow fibrillary
aggregation to start.

11. The use of a peptide pre-fibril composition according to any one of
the claims 1-5 as an additive in a food or non-food product.

12. A use according to claim 11, wherein the food product is a human or
animal diet-food or diet-drink for weight-control, and wherein the pre-fibril
composition is capable of fibrillary aggregation in gastric juice.

13. A use according to claim 11, wherein the food product is a human or
animal food or drink, and wherein the pre-fibril composition is prevented from

completing fibrillary aggregation in gastric juice, preferably by comprising one
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18. food product, such as yoghurt or cheese, _

colpr i si n§itfrilbof h pretevwcddurgmatered] diaged 4% a protein preparation
selected from the group consisting of B-lactoglobulin-containing whey protein
preparation, glycinin-containing soy bean protein preparation, patatin, and
mixtures thereof, obtainable by a process comprising first subjecting the
protein to hydrolysis so as to form peptides, and then allowing fibril formation
to occur at acidic pH.
16. The use of fibrils according to claim 15, in a food product such as
yoghurt or cheese.
17. A food product, such as yoghurt or cheese, comprising a peptide pre-
fibril composition according to any one of the claims 1-5.

18. A food product, such as yoghurt or cheese, comprising fibrils

according to claims 15.



