WO 03/ 061400 PCT/ NLO2/ 00594 Short title: Method for the preparation of a
meat substitute product, neat substitute product obtained with the nethod
and readywoosoensune neat substitute 5 product The i nventPCamnimebhewes to a
nmet hod for the preparation of a nmeat substitute product which conprises
protein, wherein: 1) a protein material, a hydrocolloid which precipitates
with 10 netal cations and water are added to one another, 2) the

conposition,fr step 1) is . for i u i e by
m xture fr%rkﬁoﬂgnlk}stfrﬁ%ed v&fﬁwognggfugﬁgnsﬁggg%%gl %fcglt ?%%Ewsfﬁg%l%eency
of at least 2, in order tefounta febtopsbsibtprodocedudt) ebiea gy gridh

product is isolated. The fily QUsRHODHE! reRPPSED! YorflRr redEt BEFstitute
processing, fornms a nmeat substitute product. 20 A nethod of this type is

known fPom NL- C- 1008364, iRFi¥e€tname of A C. Kwel dam The said patent
describes a nethod of the type described in the introduction for

processi ng non-ani npl proteins, such_a 5_proteins derived fromso
rice, mai zghﬁndnﬁfﬁgef?rgefe]taoteﬁortﬁ ﬁEgLF%E%%SF% u‘f%es.pﬁelpairg\{é%%uongaa tnlllaatac t he
honbgenous substuitetaspradser whédh almmpericent arotssigonphexesnof protein and

hydr ocol | oid. . ' ecLpi S W t 140 iGh; -
preci pitat elg in aV\{Hrfgﬂfe g?mﬁ%fg L’%%f’esa oﬁn’}zi ﬁ%%%?fgfwﬁ@ %Cg Péﬁégefs anth
sol uti @8 ofmegall3papmiend agat Wehew ate @ddgheheyonst amrthesst 2. The appli cant

has attenptgd topésedRsetbRd rdeacEifedrf 0isCeBYREY Mhik RI abRbieMus
materials derived frommlk protein into a fibrous neat substitute
product . 35" %%UFfe nethod described, a honpgenous nixture of protein,

hydrocol | 0iz whittle priegiuypiet sres W)t h sTeiiadedcatiitbns asngll widtoer ofs a gestexlal |y
made by stirri.,ng at te rature in the ge. fro 20 t C

parti cul arlcftflf)gmwébgt% Y& and gé‘ﬁeﬁﬁf‘féa% ! nge(%%&%ﬂgrg e Ffous
PCT/ NLQ2/ 0@B%4luch, t enperature of approxi mately 50C.

4) the fibrous product is isolated.

The fibrous product, possibly after further processing, forms a
meat substitute product.

20 A method of this type is known from NL-C-1008364, in the name of
A.C. Kweldam.

The said patent describes a method of the type described in the
introduction for processing non-animal proteins, such as
25 proteins derived from soya, rice, maize and the like, to form
meat substitutes. It is assumed that the homogenous mixture as
described above contains complexes of protein and hydrocolloid.-
which precipitates with metal cations, which are precipitated in
the form of fibres on account of the addition of a solution of a

30 metal cation with a valency of at least 2.

The applicant has attempted to use the mefthod described to
convert milk protein or materials derived from milk protein into
a fibrous meat substitute product.

35
In the method described, a homogenous mixture of protein,
hydrocolloid which precipitates with metal cations and water 1is
generally made by stirring at a temperature in the range from

20 to 90°C, more particularly from 30 to 90°C, and generally at

1



At a slightly elevated tenperature, the protein will nmelt and forma
honogenous m xture with the hydrocolloid which 5 precipitates with netal
cations awoosateno |t should be noted that the term honog@a@NLoDO®Ure i n
the present application is used to cover both emul sions, dispersions and
solutions. 10 Wth sone proteins, for exanple cheese mlk protein, the use
of an el evatwahpegaporat of appirokibatglt 60f€kting, with the result that the
honpgenous mixture is a di stribution of two liquid materials which are not
sol ubl e in one anot her .an 15 ermul sion. Wth other, m|k proteins,

there will Me ﬁosﬁféE’P'FHg el%‘{ﬁtetdatbr?é‘rpeHPEb’é?sl B oPr i ido I iiormedit 13Tthke

place. In aglehin i oa tmoﬁnbgeﬁéﬁé;enﬁ@xﬂfré)rgﬁﬂﬂ{ epthe beparotsildid k wipicai ei n
material_is_di s i shed from yegetabl e prot elén t hrough 20 the absence of

trypsin 3 nhﬁ”fﬁcf i Tht1 M8 e SO, gg@? Bi'e protein material, such

as soya and ni ze) and a superior amino acid pattern. The PDCAAS (prot ein

di t abi | ted am f I
190 i 1 Y  pEPRLRC K RO B BRE) Toefl BeBRDt (AT AR e Dee

has a scor eredsentOzppilheptier cis tsednte keprast dokhnamelsans acigner ?l%f@or es
better thangg®alo1utVWign.t he nmethod described in the preanble is applied to
mlk protein or a material derived therefrom the desired honbgenous 30
mxtures¥ is not obtained or is difficult to obtain. It is an obj ect of the
present i nvebth osonled griodeife, af@oladamPle theéde smillawhatkinanthd cuddist end

the present |n\é ”%lg@n i empcerjlfa‘,ﬂri__act erlffd 8 ?tp_gt mtgttﬂglgéot‘gitr}l NBter L aluie
conpri ses a“Mi pr ot e materi al he rotern naterial,

hydr ocol | oi thathi (l;heprh@mppetlamsasmwtlkrenelal acahmsbahdowapér two FbawieH in

the presence, od: a0 :AMpHkn Ofasd PRGEPNELETY ehbal ondhindehabocause, ong,
problemis t%at the free cal cium.ions which 2 WD 03/061400 PCT/ NLO2/ 00594

are natihr al egukgieentWith AYberpmddli proFeims er FRERe detiv kP RPePetri or

are added dpiit NGaHNeRCaSSHEE IHRY of 08 TR SO INEGhPHIEL Gak¥ bhadde added
hydrocol | oi d, which precipitates with netal cations, prematurely, which
has a highly adverse effect on the

In addition to the presence of organoleptic benefits, milk

protein material is distinguished from vegetable protein through
20 the absence of +trypsin inhibitors (which are present in
vegetable protein material, such as soya and maize) and a
superior amino acid pattern. The PDCAAS (protein digestability
corrected amino acid score) of protein from cow’s milk is 1.21,
while that of soya is 0.91 and that of wheat is 0.42. Normal
25 Dbeef has a score of 0.92; therefore, the milk protein material

actually scores better than meat.

_When the method described in the preamble is applied to milk
protein or a material derived therefrom, the desired homogenous

30 mixtures is not obtained or is difficult to obtain.

It is an object of the present invention to provide a solution
to this drawback, and to this end the present invention is
characterized in that the protein material comprises a milk
35 protein material, and the mixture of protein material,
hydrocolloid which precipitates with metal cations and water is

formed in the presence of an amount of a phosphate material.

This is because one problem is that the free calcium ions which
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5 further sequence of the nethod and may lead to a serious |ack of
uniformty in the finished product, if a usable end product can be

obt ai ned wbD 6alob1400 n t he nmet hod according to the inventi onpdesanebeds above,
the 10 presence of a suitable anpunt of phosphate material neans that a
conplex is formed with the free Ca 21 ion content, with the result that

there i s no®hf eMEHFELEY e ATSPEREI G oRillhe DFPEPOR0IA%I Batemiads AdBBHRENOUS

mxture is themﬂ:ﬂaﬁ:aldiedrw baasd @ioeEBrocdss iy amkd tﬂdi*ih 20 phaui PP dhe
ef fect of for{@l ng cal ¢i,um i ons, hate al so has a
i

12 conpl ex vmdth f{]g g
pr ot ei n- di gésti ng act Tﬁ‘é’ TOPBH I di YBIER nPrRCiPORE TR Fashs TRt £
inter alia,cébnicns, |mt@vedeimt ewhight dles anchikgdya aﬂoeriaevefﬂidieodn Othd he

sensatl op EBrif WibncdCod tolsn SRS’ SO1 ] SLLY L0 ks s Ihptag © of

protein material and water an eria

m xture. TRehLoBMH&EYhyar sks| Iféilus}wm errogreti plf aa essakilteh emdt prodatt oren
with a val engyomalal@dl gasi12. i s added, and the mxture is 25 stirred until
a honogenous m xture is obtained. In addition to stirri ng, it is also
possi ble to use other distribution nmethods, such as honpgeni zati on,
mlling, diSpetbéomeahodt hecéaidﬁmg THee 4 hntre@iohe desedibedt &bovd,i ashaM t h

anunbe 3 ro terla h are isolated. durin

cheesena(iq n%gééés%ﬁeec% Pca% eeesaueno%ﬁ GOV?C%?@? AR R HEE S 5‘?88%01{'1%"’,1: it is
possi bl e f oFommikesy iisl §Osnn<h vats:hp(bh/defmh dal’k , iopodbutents erinat ehe cedwitum
casei nate (ggfer ahbye akkali, r@é’?tlartuﬁga r@gl 2 ﬁdﬂe?‘g%t +fQd hggggg$%igld

casei nate), whey protein, crosslinked Casel e an he | i
processed. ‘b?ﬁ‘ﬂ'o@s F‘?moﬂ?n‘i’uss NixEupdsis Bihent ebtained wihedt gfrobkemer nor e
protein materials to prepare a neat substitute product. 3 WO 03/061400

PCT/ NLO2/ 00 a netho ch.is directe t he processing of materials
such aglzgchegse ‘%{}rt&ogn% Hg‘éjs’ég ﬁgéﬁgfe g ﬁ%ﬂ'ﬂl%@sﬁ"f“ﬁ tex By udies he
starting net&kdiaim iienif mma'.tecamsr@rlta&:d d rﬁr@taln-f-di'tjﬁsy:lnghét:tbﬁ.erﬂd)r m
(for exanpl ﬁrcﬁ!éq_%sﬂlbé x?% Sg%tlcﬁpdméélfses ths Whh vater, [ dr gcgllﬁl g.lr?gunt

which precipitates Wt N cations an phos Shate TRtari %
whi ch i s suftergvedt water uptake and has a pos:l.tlve effect on the sensation

in the mouth.
20
It is expedient firstly to make up a mixture of protein material
and water and to add the phosphate material to this mixture.
Then, the hydrocolloid which precipitates with metal cations
with a valency of at least 2 is added, and the mixture is
25 stirred until a homogenous mixture is obtained. In addition to
stirring, it is also possible to use other distribution methods,

such as homogenization, milling, dispersion and the like.

The method can be used, inter alia, with a number of milk
30 protein materials which are isolated during cheesemaking,
specifically cheese curd, cheese and cheese products; it is
possible for materials such as powdered milk, sodium caseinate,
calcium caseinate (generally alkali metal, akaline-earth metal
and ammonium caseinate), whey protein, crosslinked caseine and

35 the like to be processed.

Obviously, it is also possible to use mixtures of two or more

protein materials to prepare a meat substitute product.



to forma conplex with free calciumions which are present. This 1is

foll owed by extensive mxing to obtain a honogenous m xture. 10 The
phosphat ewoaB®si4ad nmakes it possible to form a honbgenous PCriNto&94 such as
an enul sion, fromprotein material, such as .mlk protein material, a
hydrocol | oi d which precipitates wwth netal cations and water at el evated

t enper at ur en 15 fdchdey dwloiced | s ddivheéctedr &ci phe apescestingrethil meheions and
s & ol ysacehard dgoJRY A SeL&et efldJom RECLEL, Md Na ankoy BEbBOMCe
group content, 3 1an gum and al gi nate, sodiumal'ginate is preferred.
There are mardiets thempsegitanby maksriabl dsalidi mgeied | FPRARELEBNLEEC & the

invention, #sg1kSHBEEi0ved Ofo@XaiI e ex@Bpta- kBaELE VEs ahghfed)es schias of
the type obtained from"Brown al gae". a solution, of netal .cation with

. Af
a val ency OFxgd |wddy water: aRYSECTUANE HEHETenBESSH & i Shhi Bt ther e
are subst anddtalohy ar& pRodwmger ranyrinkeisabei amvurdnsant s chifdoieiins

conplexes of mlk protein mat.erial and_ a hydr. || O e r.ecl pi S
with net altoc?tolrglng 5P R Hi%s “fl;g/%e,%rgeff r(f)luesﬁ1 6?%1 ulévﬁigmb%uebrebr%gtgg?:he% s|en a
control | ed imyfcdhdyedpty crxdlehy iué tmixings iongbbamth reeferabepdus axgdsse -

noi sture, has a neat substitute structure. 30 In connection wth the
invention, reference is also made to US-A 4,559, 233. The said patent
descri B8s tHe fRIGmRbPSA SRtarieht Nakipst it uPesSEBlRt BPt FAGRF PomoWREROUS

prot el . Vg el lsbixantdiad, JURLLOM X ton WL ol BT cupteciail st as
isoelectrically, are forned. . ._This .

publ i cat i orfmdd%sp’fﬂﬂ:tel&eé‘@ﬁ'eﬁéatlhe %séy%ocﬁgt]ﬁg{olw 6?5 \ﬁﬁiegﬁpl%arl%%sl o't es
wi th netal matdioratidhe frar mateonabdfelevesrpl eempdisttween free cal ciumions
whi ch are present and a phosphate nmaterial and the precipitation step
using a solution of netal 5 cations with a valency of at |least 2. In the

pr esentl Sret Howl hydrseb Lt ¢ich vofich peeaipritioon wiithhingtal gfadddpsz enfsiadied
to the ho QQ%§CH£¥$&gﬁLméytﬁg dd1hasq ?E&ﬂ pesimd,with Qr deks methexyn m |k

protei n/ hydrocol loid fibres, _10 such as_m |k protei n/%l.%nate.fi res
group content, Gellan gum and alginhate; sodl alginate

is
preferred. There are numerous commercially available alginates;
in the context of the invention, use is made of, for example,
20 Ca-reactive alginates such as of the type obtained from “Brown

algae”.

If a solution of a metal cation with a valency of at least 2 is
added to the homogenous mixture in which there are substantially
25 no longer any free calcium ions and which contains complexes of
milk protein material and a hydrocolloid which precipitates with
metal cations of this type, a fibrous product will be obtained
in a controlled way and, optionally after washing and removal of
excess moisture, has a meat substitute structure.
30
In connection with the invention, reference is also made to
UsS-A 4,559,233.

The said patent describes the formation of a meat substitute

35 starting from whey protein.

Whey protein/xanthan gum complexes, which are precipitated

isoelectrically, are formed.



The netal cation solution generally contains soluble calciumor nagnesium
salts or mxtures thereof. Suitable calciumsalts are calciumchloride,
cal ci um awetoamel4amd cal ci um gl uconate. 15 The phosphat e nwCarNiabk/oedich i s
to be used for mlk protein material which contains free calciumions is

generally a phosphate material which is able to forma conplex with metal
cations wi Thia pebkiveriepr dees awpdt dgsciihd Hhe dlélecPiﬁnPﬁiir‘?gH&é’ ﬂeg’flh‘ﬁ? and

i's Spred' e?&hﬁlﬁ%ﬁﬁsedwiﬂgmné#ﬂﬁ ﬁaﬁﬁéﬁé ampde aﬂaamal twmsaalftsaofcombb@pgorlc
aci d of polyphospharic aci The phosphate materia or e
di sodi um h\‘j’&FU@%’h I5RBs FRACEUMt (1P 8d|“8’ﬂn FEph’e orn é Lt
hexanet aphaspbaigl 25dTh1®e pbﬁécpt;aitmtr:tahersrtap maynal 8o sl@éusgdm upf metal
pol yphosphat e The anmount of phosphate

i ? %égﬁge‘"&l i's a%’gf st O\leg% l'??l c225

materi a ient to forma conplex with the
free calci umlons which are present. In view of the protein-digesting

action of Q%rPJ‘a% d%&éﬂoﬁed AbgY¥eutidh CEE! Al R So L2 ORSeh o
phosphat e nay Ie and will even be generall

E The
phosphat e valerral =i § e‘e?pe%ﬁc@ﬁ]tltsf’ a‘éfbeedh‘i’“i’P%’?o&ﬁDﬂ‘r’rf‘ % g’“lrtbt n*’3‘%/0 by
wei ght, basp@n0Rothed} oirl orferaldo th&»Qm m@mﬁtpimghgﬁrbhelmmgiemﬁs,

m xture, The salts, phosghate; and s l!)ke which are to be used will in 5
VO 03/ BB146FBCH NPy HEEEF1I L3490 83 & Ot" a type and purity which are

| i censed for use in foodstuff. Wth regard to the phosphate material which

|s used to 'Ifhgr Ime%al 5500 €% 1WtkiBnt Q%Péfgflyc%o(ﬁltughb 0BS1uble HMAUkidmabso be

not ed t hat STS readily avail e materi al h of fers advantages in
terns of i tmgmesden mevrr ngegraree ohpeese- orstﬁlﬁ@béﬁeﬂ?%‘”é}“b sal&e Aofed

out; for E@W'lﬁm b1 S8Sik! edafe KD W e EP! M fcansing grgMateuch as EDTA of
food grade quality can also be used with 10 the sane effect. Qther simlar

agentsl8an al so successfully be used. The hydrocol | oid which is sensitive
to netal cafHeOnshdEphabe maeketéiEdwhiem tibe tgr dos deedr ifbed mif by eradtewaver ,
'tis material which contains free calcium ions is generally a
phosphate material which is able to form a complex with metal
cations with a valency of at least 2, such as calcium or
20 magnesium, and is expediently selected from alkali metal and

ammonium salts of phosphoric acid of polyphosphoric acid.

The phosphate material may, for example, be disodium hydrogen
phosphate, trisodium phosphate or sodium hexametaphosphate.

25
The phosphate material may also be sodium polyphosphate (NaPO3),

where n ~ 25.

The amount of phosphate material to be used is at least
30 sufficient to form a complex with the free calcium ions which
are present. In view of the protein-digesting action of
phosphate as described above, in certain cases an excess of

phosphate may be desirable and will even be generally applied.

35 The phosphate material is expediently added in an amount from
0.1 to 1.5% by weight, based on the total of all the

constituents of the homogenous mixture.

The salts, phosphates and the like which are to be used will in
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15 expedient for the hydrocolloid to be sodium al gi nate. Exanpl es of
suitabl e al ginates are DMB sodi um al gi nate (Manugel) from Kel co and FD125
from Daniwom3@ui4b®r. It is also possible to use other al gcmati@g/osddch form
a precipitate with netal cations. 20 During the formation of the neat
substitute products accordin to the present invention, the pH of the
homogenous Akt sReesfPe gfofefkPe iR RWGIE o Wc?lrepr]é'(ﬁeﬁ?faﬂt E%rvxﬁeh et al
cations andsowat®ird.s advant ageously set to a value in the range from4 to
7. 25 Where the pHIlies within this range will be selected according to
the structure type of the neat substitute material which it is desired to
prepare. 30wEon eegampd eto tmq:)rlel'pmpexaaermatteryqoh whahctis eusstdaritd ngpd am a
m |k progel @ {HB %}E t’h EHS {eéMcJalct:?.ﬁms.ue.J)n .'LQZ %ﬁbﬁfdbﬁé’@% nﬁtgdaﬂgag 0.
In the contéx present 1nvention termneat-type 35 structure

i s under sto@dlaSlﬁeenrwldYstaNaeiLﬂbke vWﬁ‘ff,eHTl@ér rhighRktedsy advanteyektit e of

beef, pork @erslfi ekenes! ordcki sholper Stéeu@éﬂlr@ompie&e%mﬁag sa@éﬂﬂsngafer om
mlk protein mterial, the pHis set toavlue bet we

03/ 061400 PWNEB%?@OB@% fﬁi”ec‘?’f"‘l“l?lﬁet if| Se5ired e isagyn o?°“fﬂlv$ﬁ if%‘émg
structure cagehe sidWdcesbdy ofarfvodggt be qqmsmt:lttyy cah hydoobel hsedl, witich as

cal ci ot Ehi GFPdgemtronEatral e ranatas eedif) 68 G $ERRRRIELY e

materi al s; uheg. are prefer ably added to the hom)genous m xture of protein,
hydrocol | oid which precipitates with netal cations and water, 10 which is
fornmed at el evated tenperature. The finishing material . may be sel ected
froma flav8bei Agdraceblist i Wyicledet ASPELHEVE afP ndiS Pat C%ﬁéﬁalﬂa@ dre

ani mal prot %bméc@éﬁi/ Of r ol Xkyees 9$u§ V\DdeserJ.!BSB&e @ﬁoﬁé}eseldmtref; al st is
OGbvi ous| i s, al so possihle i shi_ng terr?é lnf" be added and

m xed |?’|¥af eEPedient iforotke WISF%E@% % br?eé a nunber of

specific enbodiments in which different starting materials are used, the
met hod as d%%%lﬁl}!?Peeg oti'alg?ﬁtgpfe fz?.l!&ﬁl\gltgg are DMB sodium alginate (Manugel)
from Kelco and FD125 from Danisco Cultor. It is also possible to

use other alginates which form a precipitate with metal cations.

20
During the formation of the meat substitute products according
to the present invention, the pH of the homogenous mixture of
protein, hydrocolloid which precipitates with metal cations and
water is advantageously set to a value in the range from 4 to 7.
25

Where the pH lies within this range will be selected according
to the structure type of the meat substitute material which it

is desired to prepare.

30 For example, to prepare a meat-type structure starting from a
milk protein material, the pH will be set to a value between

5.0 and 7.0.

In the context of the present invention, the term meat-type
35 structure is understood as meaning a structure which corresponds

to the structure of beef, pork or chicken.

If a fish-type structure is desired, starting from milk protein

material, the pH is set to a value between 4.5 and 6.0.



form 20 Firstly, to forma fibrous product starting from cheese curd,
identical quantities by weight of cheese curd and water at approxinmately
50C are nwoad/o6tsot al wei ght 2A) in the presence of 0.8 - pPCT20ORYOIMEI ght ,
based on 2A, of sodium pol yphosphate, 2.5 - 3.5%% by wei ght, based on 2A,
of sodiumalginate, as well 25 as water at approximately 50C i n an anpunt
by weight A are added with stirring, (r) the honpgenous m xture formed is

m xed with %ééfﬂﬂ&g au&ua LY 5%$’Ym\é/§{:9hbrStfiEHFQ-ﬁ:praGtﬁ:QéEﬁréobuhl @ iN
an anount by weig to forma f |brous pro

uc after icht
fibrous pr oEFE&‘iucfe@r PédePEY’r%ItQFeﬂuaﬂﬂl ¥ i19i g‘ﬂgﬁw‘?]nl%‘?dt FEF e?r%o%‘fcﬁém
forma fi br@l@lwﬁwumrseat andli agsd rene theeseE Ayindeat acdl th]euaammntes:ﬂay
wei ght g_; graied ch nd wat er at approxinmately 50C are m xed (total
wei ght THT S Orl Sence of 0.8 - 1.2%by wei ght, based on 2B, of
sodi um pol yphosphat e, (r) 2.5 - 3.5% by weight, based on 2B, of sodium

al ginate, ag, Vﬁéﬂ%raa V\Qt0§é Oaﬁﬂs%o%o@géb&% %9%13§sl¥‘ﬁ{germa%hr§9pé oxingt el y

50C in an anou yvvelg B, are -ad stirrin om)genous
m xture for®Rl iprefpxabln pAdedi i n@hw thr?mageBO“S 5%153%% §ft BF&Sidth

C?CI 2 aﬁl UL h%kd%l%%la%ﬂbgbﬁr%hﬁm%ﬁs 5wmi festaIa ¢adidnss aﬁi’d;dxmﬁer,
after ich the fjbrous product for is isolate i.she

anot her!%nm ¥t Hems Cffé“efiotaﬁa?ﬁ?)ﬁaibefrge te}“lpt?FSgng)T g’&lfctflr’fﬁﬂéflgr?l W e‘?{Lom
sodi um casenayat Bei Selkatadt €romed ifilavbating, 16 colé%srtq.enmdﬁﬂajolwelcght

sol ution of 188%11 %Ccas‘?) 98%&1%@"’%@%(—:1 S !EBQ&rr(é Oatrﬁi/o‘é’e&ngmuﬁs 'cﬂf té%&%

presence of 4% i pol yphosphat e, based
butter is addetorq of biAmtmaglerigls. 2@1%56311%:9% l§a§é8°oﬁosi€¥’]@ f°3-’ 5%

by weight, based o %at@f:1§9§“t’c§n@égécﬂ?éae1arﬁ§ ekl 38 aWRLEr tRé fibrous

appr oxi mately 50C i'n an anount y wei ght of 80 - 95%
15 ptfroduct has been formed

In a number of specific embodiments in which different starting
materials are used, the method as described takes the following
form.
20 Firstly, to form a fibrous product starting from cheese curd;
e identical quantities by weight of cheese curd and water at
approximately 50°C are mixed (total weight 2A) in the presence
of 0.8 — 1.2% by weight, based on 2A, of sodium polyphosphate,
e 2.5 — 3.5% by weight, based on 2A, of sodium alginate, as well
25 as water at approximately 50°C in an amount by weight A, are
added with stirring,
* the homogenous mixture formed is mixed with stirring with a 3
- 5% by weight strength CaCl, solution in an amount by weight A
to form a fibrous product,
30 ¢ after which the fibrous product formed is isolated and

finished.

In another embodiment, to form a fibrous product starting from
cheese:

35 ¢ identical quantities by weight of grated cheese and water at
approximately 50°C are mixed (total weight of 2B) in the
presence of 0.8 - 1.2% by weight, based on 2B, of sodium
polyphosphate,

e 2.5 — 3.5% by weight, based on 2B, of sodium alginate, as well

7



by wei ght, based on C are added with stirring, the honbgenous m xture
formed is mxed wth stirring with 20 3 - 5% strength by wei ght cal ci um
chl ori de woloawsm@mo i n an anount of 80 - 95% by wei ght, ba®ed/Na02/@)5980 form
a fibrous product, and the fibrous product forned is isolated and
finished. 25 In yet another enbodinment, the nmethod accordi ng E‘O #he

i nvention 85 EiATactler IRRFPXIMCERLY | SPF f SPnPR PPBPBLsPHr 8§48RT sPar fFRg
from whey pigeted RitR dbirridg% strength by wei ght solution of whey protein

in water is de (total weight D) in_th resence of .0.2 .- % 0

wei ght of s'odlgE?‘n Béﬁn?%%oélﬁhgﬁé{%uﬁésgar%%gD?S %ﬁ}t{?cgrv%itgl a%dler q-lnﬁ q<'§{%¥1<'}1rr§unt
of 12 - 18% by S&ebghteidis etremgtiD CaC3; -soA%tipnwen gint ameass dbp rived, ghgf B

sodi um al gi a S at approximately 50C in an amount of 80
- 85% b?’/1 m%#‘?’?m %5%%%‘% Bﬁéé%?%re added with stirring, and. the
honpgenous °m rfbee f@riedd the niSddgowst PERIUH ngowreth iF - 15943%ebngod by
wei ght cal ciymsglaori de solution in an anount of 80 - 85% by wei ght, based
on Dto forma fibrous product, the fibrous product forned is isolated and
finished. 8 WD 03/061400 PCT/ NLO2/ 00594 According to the invention, to
forma fibrousygt ogdhstheat asnhioddmefit pntb&i Fordatlidrk gowalefibreus? Sproddsds

streng by wei.ght sol ution._of im LI . i r (total

wei ght tlE) isstarrrﬁcgélgi %r?lﬁesogrl élge%%%elol%%%. gb glﬁ%%%ﬁ%él {g}h}ﬁ?ﬁ%as_ed on E, of
sodi um pol yphespBatel5% mm;eellgthsb}adid%tﬁfitn Se?ﬂiuaﬂ%rﬂf @deHf“- casepmEeandght
based on  E,. & - SHaRY )Y/‘@%ig%}t ge_laaﬁedcpnixﬁucé prederprabgi 0ad &, Aunelyl as

10 water at approxi mat el o C in _an amount by weight of 65 - 75% based
on E, are afRishtwPthseeiF iPRGYPheFREA GmERRBYLC it ure formed is mixed with
stirring wd¢hpattdr- i5%d&ddeengt Bnbymyehighss GaCl-2 296! byi eBight Arbaswiumn by
wei ght . of 65 - 75% based on E, to forma fibrous product, 15 after which
the fi l}rsousc'product formed is isolated and finished.

e 3 - 5% by weight, based on C, of sodium alginate, as well as

water at approximately 50°C in an -amount by weight of 80 - 95%

by weight, based on C are added with stirring,

e the homogenous mixture formed is mixed with stirring with
20 3 - 5% strength by weight calcium chloride solution in an amount

of 80 - 95% by weight, based on C, to form a fibrous product,

and

e the fibrous product formed is isolated and finished.

25 In yet another embodiment, the method according to the invention
is characterized in that, to form a fibrous product starting
from whey protein
e a 15 - 20% strength by weight solution of whey protein in
water is made (total weight D) in the presence of 0.2 - 0.4% by

30 weight of sodium polyphosphate, based on D,

* butter is added in an amount of 12 - 18% by weight, based on
D,

e 3 - 7% by weight, based on D, of sodium alginate, as well as
water at approximately 50°C in an amount of 80 — 85% by weight,

35 based on D, are added with stirring, and
e the homogenous mixture formed is mixed with stirring with
3 — 5% strength by weight calcium chloride solution in an amount
of 80 - 85% by weight, based on D to form a fibrous product,

e the fibrous product formed is isolated and finished.



In the specific enbodi nents given above, the quantities by weight and
percentages are given as accurate nunbers; however, 20 it should be

under st oowotodasti14devi ati ons from these accurate val ues ar e PogmTioRveEd4 and
that the values are intended to give an indication of the order of

magni tude (by weight) of the materials with respect to one another. 25 As
has been di scussed above, when the nethod is carried out with a viewto
converting mdiddingl @beithenaheshedon Nt acdrinbrousibr@at psubistt t stertpmeduct

wi t hout the_presence of osphate material, the honbgenous m xture which
is to be fo#lfr)fﬁ‘aﬁ%ilf“{“eﬁoﬂ‘ﬁg‘epf’&{?ﬁ’éd or will only be formed with difficulty,
since the cal & am -085%39cmdnigth byeweighir aldlytpeasehtslommedenadideepvfiar ng
processisng | 2agh.dr0 RLBIR! ULERY 641 06! Bhhan:ff cAd1GadnaEobE 0b &5 AL 1 .08

pol ysaccharTde = used, Tesu |§f1g in a product wt ess cohesion which is
nmore diffikwliveigbteubasadb @uﬂprpéiﬁmﬁyﬂ}“ PelyeRosph@tBeen found that the

present nmethogyiker i§esd@d i lh BRELRE NoABIErl alsh v5AReaYRE, DBagal rdred
out without the presence of phosphate material, and a honbgenous m xture
can be forfed and a good fibrous product obtained w thout problens. 9 WO

03/ 061400 PCT/4aNLO2R0B994eclighia, padsedc vhak, esbododatmi ,aligienebpras well hes

nmet hod described ,above the protej terial_ c ri a.m | ot e4

- mat er i&l Wt aPPg%Xb%a@elP’ esbfgn' k™ viey mﬁ’r%(%{t]'2 e%)ie"gen%h?aggi ﬁ%t ee’(#n'
particul ar Hbaostt gmadie ar&kadddegewath ggtigmipaium casei nate), and 5 the net hod

| carried pulin a8 ahsenceAlud HA0RERALE IRER hets JBLsriny haGAUSe it

has been found that t venentioned materials contain either liftle
cal ci um per3se Pustrengtll byl Feidt fgadl: §PLAHRhI tinaCaSBPHEE ebY | Feloht

particul ar spdidim ¢asei pat& oand, Weyrdrmobeknprois rloatewel y small anounts
of free calciumions (such_as wdered m | k d_that,in .uch case, good
resul ts® are (?EttﬁFne‘ﬂhJe‘{jbntth tﬁgbﬁﬂﬂlﬁspﬁﬁ?gu%% %rfﬂf’gd.l%elsﬁgggl%l end

expl anati onfimisHeai.s i s that materials of this type undergo a 15
preparation process in which the calciumwhich is present is substantially

renmoved (al kali metal or ammoni um caseinate and whey Rr otein) and/or the
cal ciumis Bondde¢ | spesiionagniqsbimeatsd giqrk) above, ~ the quantities by

weight and percentages are given as accurate numbers; however,
20 it should be understood that deviations from these accurate
values are permitted and that the values are intended to give an
indication of the order of magnitude (by weight) of the

materials with respect to one another.

25 As has been discussed above, when the method is carried out with
a view to converting a milk protein material into a fibrous meat
substitute product, without the presence of phosphate material,
the homogenous mixture which is to be formed will not be formed
or will only be formed with difficulty, since the calcium ions

30 which are naturally present or are added during processing lead
to premature precipitation of the hydrocolloid or polysaccharide
used, resulting in a product with less cohesion which is more

difficult to cut.

35 Surprisingly, it has now been found that the present method, for
certain milk protein materials, can even be carried out without
the presence of phosphate material, and a homogenous mixture can

be formed and a good fibrous product obtained without problems.



20 Since this subject also has independent inventive value, the nethod

whi ch can be used for this selection of materials is repeated belowin the
form of awoioamdependent claim Method for the preparation eCTaNLveasss
substitute product which conprises protein, wherein: 25 1) a protein
material, a hydrocolloid which precipitates with netal cations and water

are added t%n omePaRbiitkar HroHaneBmoEhe TP oritstidle Metheds slessaibedo a

honbgenous: agavd Ukge Brot&en Nxtsr e if r@@ﬂlgﬂlse% nh xed1W Hrodesnl bhfalt@BJ.Qi a
metal 30 catlon wth avalencg/(?of a in qrder to form [ ous

product, 4)S$iUEEs PrIYuBL TS dsoi“ihi]éd Wﬁ@ﬁarpé”cott?rlpze&ﬁl n“ERAt"H)" t e
protei n mateditalcuderpriosesgaade | X1 paiot enetaIBt@f | adunorﬁ&mseﬂae@tedté)’on’ahdile
group cq@nsistin omdere y . pr in asejnat e.
Iatter-(r%entlébne egfgcsjgl nat e |srréxpedél{¥teknt Il§1 aI]Q §|I k?lﬁnz‘ntqlacl% or855 23 #}Eﬁ}hate
casei nat e ofafeygdlgrade quality. The abovenentioned series of nilk protein
materials fornms, 10 WO 03/061400 PCT/ NLO2/00594 w thin the range of these
materials, a sel ection which successful ly leads to a product which can be
used with stitesds wetriRe phbspHdt ePeThe HUGEst FRYE aé?‘ﬁonalbqvecrq?éltﬁﬁﬁ%hate
di scussed ahome i3 sakserbihnecibese CaSES @a\taﬁﬁnh@ees&e t(sach ﬁéOdUl@ihll

bt ai di | table f t t I d
hi ch 2 JEEEAT (5 THOUAG GRHAABE:  EhaPHEC 51 ERo oreCbr A SO CEAl FOR.

wher e t hey woeynatratediatie dro reflhéiusky oémallphmmqahaise afatferiealcalanemalsos of
value in th? dh "Qi‘oﬁ&ﬁflgéx%?f rnﬂ'i" m‘v“aHBd 48 cﬂb%v%ase %oohh%egumgct

matter ai s i s al so eeme% be incorporated in the
i ndependentélﬂye f obhaiRRdd oHER hod d‘e@trplb@w%@velsl ﬁm#h*éecforﬁfleoﬂ?"ﬁéll’?i%ul ar

embodi ment Sexdinnie ohi BRUSHREOAUCT AR Glatksi ODs abRednkt Rypdeuahdred dhe
met hod _ according to the invention is e fﬁfdl ently acka ed, after it has

been sHar’pecPrer%ad?a&EQB FPFFAI dRedTHS ap eop?‘?Jacc abi ePTpEHKagifg
met hod i s aswacianwipatkagiengvaet hatlkani wheehl t be ammonium caseinate and

whey protein) and/or the calcium is bonded in some way (powdered
milk).

20 Since this subject also has independent inventive value, the
method which can be used for this selection of materials is
fepeated below in the form of an independent claim.

Method for the preparation of a meat substitute product which
comprises protein, wherein:

25 1) a protein material, a hydrocolloid which precipitates with

metal cations and water are added to one another,

2) the composition from step 1) is formed into a homogenous
mixture,
3) the mixture from 2) is mixed with a solution of a metal

30 cation with a wvalency of at least 2, in order to form a fibrous
product,
4) fibrous product is isolated,
characterized in that
5) the protein material comprises a milk protein material
35 selected from the group consisting of powdered milk, whey
protein and caseinate.
The latter-mentioned caseinate is expediently alkali metal or
ammonium caseinate of food-grade quality.

The abovementioned series of milk protein materials forms,
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product is placed into plastic packaging, for exanple made from 20

pol yet hyl ene, under a vacuum and the packaging is sealed. Qther packaging
met hods vWomh/oerno be used in this field my al so be enpl egadNLoBedIOse or
after it has been packaged, the fibrous product may be 25 subjected to a

preserving treatnent, such as pasteurization or steralization. ,
Past er uri zatitddnwi ithej nxaafg cefesthrsssuMgterdats  (18r BXRMIOat ¥E3CB -

65. 5C for 3Qd¥eRksul Iy atdidd Ofb t0 prid@sbeUhIahi 68n bé dSedlwdiipasriceke to
use ot her preservatign techni %ges, such as thetaddi tion 1911; pr ehsoer\fl%tti ves
or stabil i 26tdouty pPRASERE G hatl@® hEMIST ki ACELRR aalgus Hent® S “The

i nvention aliseusekdt eddve aisreabsentbstint uthespr ochssts ;wheterthelebtai ibd Wit h
the aid_of the th descr.i_be ve,. . i dfyention relates to
a readyto pcr(?ﬁié%‘réreogrg% ne(gdbssﬂg?%ﬁ& %Péggkéfé ﬁxlc%bf%&g%t% ned by culinary

processing of the neat substitute product obtained according to the

i nvention. mthe, nrqduet, WahEdhinen@bt ghiled yid ludeiskd oh the asidiernean be
11 WO 03/061400 PCT/NLO2/ 00594 cooked i.n the oven ched,

A rilled, po
sroked and ¥ lof et REGECPF oRPRICAtIEN e ARRSF S ot Y (Ih st dif iAo O
snacks, saugfgefseOloft hg Iphk8phdAd hmaegai«l ,t Oasmaekse idf shauled be ndeed

that they ay be savoury, for i.ch purpose the flavauri : ' can 5
be-used HOREPaH o ety qOORE CRTFI GPEVET (15 Sigr PLR e Malar Al o
the fi brousopraitisis @hi-clL4i,s 26btakReds usisg ddmmedndohbe avecorrirajedo ithe

the fibr ousopra | | : _ e §
nvent i on i, 2l 50, QILAERLY Althhiblés fiicnohOBILER: e UBBedess ciils (3R

product. 10 rous product neat or fish substitute product or a
savoury or shwaartdeysertenlddimgpnt®k, in which the fibres forned adhere to
one another naturally. The appearance of the products obtained is of a

culinary nature, the colour is whjte and the fibres have a ear.ance
si mi | arl® o Tt ioronsPredtediah &§ %aphn&d,egé Wt % kf’%g?]?%rnéeftglloﬁg,
snoki ng, M géaprM@gheat ithg onvemtiar itr eapedidntliyt taakaged raftaredtt dwasfi sh
appearance and sensafion i.n.the_nmu fLpr sart sensiiMle f a
material whieH h%%a%eeén/lcséonlaﬁggrrgng ?\%@g%h?% hgeg‘ﬁﬁg&?’%ﬁgﬁhom enous
m xt ure whipdciagingr meethiad t he reet eeuwerrackpEYng cAIRtAPHs 01 1WPECHO%KNSy
melght of pﬁfﬁdﬂél G%t%hhékd §ﬁ%g]§¥%s@kupackaging, for example made from
20 polyethylene, under a vacuum and the packaging is sealed. Other
packaging methods which can be used in this field may also be

employed.

Before or after it has been packaged, the fibrous product may be
25 subjected to a preserving treatment, such as pasteurization or
steralization. Pasterurization will in many cases be sufficient
(for example at 62.8 - 65.5°C for 30 min). In addition to
pasteurization, it is also possible to use other preservation
techniques, such as the addition of preservatives or stabilizers

30 (Na ascorbate, benzoic acid), pH adjustment, etc.

The invention also relates to a meat substitute product which is

obtained with the aid of the method described above.

35 Finally, the invention relates to a ready to consume meat
substitute product which is obtained by culinary processing of

the meat substitute product obtained according to the invention.

The product which is obtained with the aid of the method can be
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protein or products derived therefrom preferably 1 to 40% by weight,
based on dry matter. 25 The hydrocoll oid which precipitates wth netal
cations, woah/oesoo f or exanpl e sodi um al gi nate, is present pca/Nm2/ae0unt  of
from0.1 to 10% by weight, in particular 1 to 5% by weight; the phosphate
or pol yphosphate is present in an anpunt of fromO0.1 to 1.5%Db

al | percentSRFFSS eflBt e t BVERe G&Liledwei RAcheds hé“@@eﬂor?d’élen%ﬁﬁ ure
which is pr@mro&d !prﬁomdm tiax fcahmalde bd IdUrﬂbS‘té&ainiﬁthﬁlhbkslt esapfs}ﬂb.da@t

The sol ution t. Fibres ich is a of _a t|on
with a val e‘?ﬁ:y 1&?‘ ‘rg?fh Zreé’frgeggrflb%cdcsabévesgo FEnEPEF y a%q%‘
concent rat immay dfe f sam(:y0l :&our 1h%chypwepopd , therefaoalplipg®. O&awigreti) Walpy
wei ght . t t fibr chyls 458l-at - LHe sensatdond
the mouth et Madleddis, i V?S“:??e%hgddﬁ%?hgggg t ©127WD 031061400
PCT/ NLO2/ 00B9eTriedseerthat E4RTOWDr PERERDE e whachu gifer obhpingbnEERRY atihén

results i mnpérdd %’&&%dih@r@b et @hvéMeidOriabh 98 &hiddift 1HOBRYEAOLES for
m xture, which takes g?ace at a tenperature of 20 to 90C, in particular

30 to 90C afF™ing @ B ‘F'fc‘lﬂszf’reﬁ‘z BYRS BREYfibnogenous nixture is held at

this tenperature and the solution of a netal cation with a valency of at

| east le a cal hl.or i soI ng
approx?lmate y tﬁr@rous erfd%(e:!réatl%re 6% Re létalra’g FQF?%%% s"q‘%&a‘é’é with
stirring, gemerwyl prgswdesl Hgsserthdikal Ens@tutlmnﬂffl@lh tthe pibeepi feumesh of

the fibres yhldre GNEHA! l¥oeRBE AL @1yt OTihe Ya e MRinght o8f 88 brodfits
exanple 15 CaCl 2 or Ca acetate., The CaClYZ concen ratl on, i s advant ageously

sel ect ed to°’EP"'réb‘—nie}‘i1 tife QfarfyeCHEOREEN RO BT aNdt B, BYLAW ght ;Whits @nd

preferabl e fmré&ma@@n@anhppéamdeo shaingr ht gheiatd hen mdHrbyibines gltste20 The
t ot al rmunt of salt uél on %EI callgl e added over the,course of
é’rt per 1 §i°

0.5 to s niAREESY %lﬂlne?r’ ]].D aiin rat BRSO P REY e
addi tion i soehpedtesdtnerdf,f ett etlaby asprayg ngeat salt i'suslhutamalzﬁcentamdt he

homogenous é@ﬁga%rlgnmi&hthé %u@hr%lratév% Xrgﬁghdessert sensation if a

material which has been/can be made sweet is used.

20 The homogenous mixture which is formed in the method generally
contains 0.1 to 50% by weight of protein material, such as milk
protein or products derived therefrom, preferably 1 to 40% by

weight, based on dry matter.

25 The hydrocolloid which precipitates with metal cations, such as
for example sodium alginate, is present in an amount of from 0.1
to 10% by weight, in particular 1 to 5% by weight; the phosphate
or polyphosphate is present in an amount of from 0.1 to 1.5% by
weight, all percentages relating to the total weight of the

30 homogenous mixture which is prepared in order to form the

fibrous meat substitute product.

The solution used to form fibres, which is a solution of a metal
cation with a valency of at least 2 as described above,

35 generally has a concentration of from 0.01 to 15% by weight,
preferably 0.05 to 10% by weight.

The strength of the fibre, which is related to the sensation in

the mouth when a bite is taken, is affected by the salt
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tenperature; the salt solution will preferably be at a tenperature which
corresponds to the tenperature of the honbgenous m xture. 30 The
honbogenouworm3xsid4ne may contain fat, such as mlk fat ori @cmattongo¥som t he
mlk fromwhich the protein was separated. In this case, the fat content
may be between 1 and 6% by weight, nore particularly between 2.5 and 5% by
wei ght, basedemtrehéont ofat wedmyhte,ofa thighksmsgéhogsnaextratdon3gesttdusl vy,

if a protghpéﬁ%Qqu ckNewhigch there is no fat (anynore) is used, fat can
be added to the honbgenous m xture. |In this case, it is possible to choose

fromvegetable and animal fats; it will be expedient to use a saturated or
unsat ur at eglec k3 AR G3LRELAOD FACTINL B24008624us \neigatuabl, ewhath ddiesupascef

fats can al so be used. Furtherppr Louri,ngs and flavouyrings,ca added
to the? hdﬁbg%n&ﬁ?pﬁfiT%F%.og g?tg? §§e8fiﬁpoﬁ?rg%8%£%¥ Egsggegﬁ ?o?ﬁgd,it
is thoroughdye pwshied:liamler GorCt othenbuvrogasiduesi xsfurgetial heati efns,thaad t he
excess noisture is also.r ved, .f. a Y 8S3i N9en Theyafddished

pr oduct na§$m3%ﬁaﬁg%§nsP8,9%§ %g%ﬁﬁ%&pggkgg+§% té%gwh?bh|10 paé%eurlzation

t akes pl acatifeantddr, tforf axehele cormedicivmt ehiowidgsedyétcand aladtedo agbt ai n

a good shelf )i f&.¥acuum paski nexpasacihe further advantage that the
structure of the product is inproved further through conpression of the

fibrest915 After washing and pressing, the fibrous product obtained has a
resi dual nphstile: GeNLENbn of s fadmalwl oh 800ty neyei ghterdlly partinglilar 40 to
60% by wei ght. However, |evels which are higher and |ower than these
particular levels are possible, depending on what is desired. 20 The

i nvention whél sadw beolkxplam nédr withh refesvigitetiona ofunbes LébrasnWildi ting
exanpl es. |0, Lho xperiamnt s sodiym o gbatesGie! co QM) Wassaduge 25
hydr ocol | o I'ch precipitates wth netal cations; the precipitatiaqn

sol uti bh uSe@lcont afpedcatshy- wErghtaet: aopentpation is advantageously

selected to lie in the range between 0.5 and 8% by weight; it is
preferable for the concentration to be no higher than 4% by

weight.

20 The total amount of salt solution will typically be added over
the course of 0.5 to 5 minutes, in particular 1 minute for a

batch size of 1 kg.

The addition is expediently effected by spraying a salt solution
25 onto the homogenous mixture which is at a relatively high
temperature; the salt solution will preferably be at a
temperature which corresponds to the temperature of the

homogenous mixture.

30 The homogenous mixture may contain fat, such as milk fat
originating from the milk from which the protein was separated.
In this case, the fat content may be between 1 and 6% by weight,
more particularly between 2.5 and 5% by weight, based on the
total weight of the homogenous mixture.

35
Obviously, if a protein product in which there is no fat
(anymore) is used, fat can be added to the homogenous mixture.
In this case, it is possible to choose from vegetable and animal

fats; it will be expedient to use a saturated or unsaturated
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wat er. The phosphate material used was sodi um pol yphosphat e
(NaPQ(err))(err) 30 where n - 25. Al the percentages are based on wei ght,
unl ess owbasmwesieo i ndi cat ed. Exanple |I: Cheese curd as st acuiNig2nederi al 35
A m xture of 600 grans of curd (Maasdam curd (45+ %fat in dry matter),

cal cium content: 533 ng/ 100 g, noisture content 63. 49 and 600 m of water
with a tenpeyetiaitle drtssElarErer ofr SA%S ofan S4dPuRf pdtSPhosphat e (NaPCB) n
where n - 25 is prepared. The mxture is transferred to a hi gh-speed

m xer. 40 G ans of sodi unff 14 VO 03/d06%400 PCT/ 'é"—oga{ 00%%4 aqage%i n@(get%]Kel co,
Manugel DVEYT SRRFEEG 'm COfOWarE’ a8 abte P WitH® cOHt i RGodE Rxi hy. The

m Xt ure prepasgchdauss spxayed. wth 600 M of a 4% strength by weight cal ci um
chloride (CaCl2) solution with <continuous stirring. The ratio between
cheese curd weight and 5 the total weight of water is in this case 1 to
appr oxi mat 8EyeB. thpurfifyossi reqatyicta Hasbrieess fornedr add il r BMORRWILYom

the residygbndd quhdorpbternashing aRdipnesSbRg ndthe theidas]redd wmape, a
nmeat substitute with a structure resenbljng_ chicken ancl?%good cohesion is
t

obt ai ned. AKEeFS pRetetifSat? oAl8? FREOVSM 16 Tr SXRAIRLS Rremént i*0Fed
met hod resulhSshéd oryduditCinay, t BoB edampdeshpéf vhtdien-paxang| eafter Ghidede as
starti material. 15 .An unt qf. 60Q gra (50+ 9 i . er,) of
cheeseygf PR WS ;%C%Ie?{evs\hipgﬁcﬁaénbgéﬁgﬁ %gnéfg%;%%rSg\?\ggeilslr%ggl g‘l)hl?m
content: 786oduyttlChdyrare, tropbtaie & @voentsh89f 5944 n pcaurdratipkny igsni xed

with 12 grapgs of,,sedi-umpolyphesphalie and 6QQ.aky 0f Mat efe abrapREOXizat el y
55C. 40 Grans of sodium alginate 20 (Kelco DVMB) and 600 ml of water at 55C

are added £BPEAYRD BrEhesr thegedhGeBgERDEL° thg A1RTYh- speed ni xer with
continuous mxing. The thick mass fornmed is gradually m xed with 600 m of
a 4% strength by wej ght calciumchloride solution until fihbre formation is
conpl ete. %ﬁEe’FiB?Eggl?%r% %]Feesﬁ‘lé]ﬁﬂvég‘ea%dké?lés Zgr%%%%t 2IRRSI &fal

edO]?n anpl e Wwater in
order to respv@uihe mrericessecataitemt ohf orfirde. Thed i BABUPYRESight pr éssed

into the desife P&y +PReKaged,and Hagheublzed o e NRaky SHNSH {de

obt ai ned iﬁgﬂ[illguﬂv\}gy&hécso g%rm?gtvﬂre cont ent o%' 58 to 68% a pl easlaglrill.{e

cheesy tasead lower than these particular levels are possible, depending
on what is desired.

20

The invention will now be explained with reference to a number

of non-limiting examples.

In the experiments, sodium alginate (Kelco DMB) was used as
25 hydrocolloid which precipitates with metal cations; the
precipitation solution used contained 4% by weight of CaCl, in

water.
The phosphate material used was sodium polyphosphate (NaPOs),
30 where n ~ 25. All the percentages are based on weight, unless

otherwise indicated.

Example I: Cheese curd as starting material

35 A mixture of 600 grams of curd (Maasdam curd (45+ % fat in dry
matter), calcium content: 533 mg/l00 g, moisture content 63.43%)
and 600 ml of water with a temperature of 55°C and 12 grams of
sodium polyphosphate (NaPO3), where n ~ 25 is prepared. The

mixture is transferred to a high-speed mixer. 40 Grams of sodium

14



and a short fibre structure. 30 Exanple II1: Sodium caseinate as starting
material The nethod started from85 grans of sodium casei nate (DW

| nt er nat i woaBpe148@di um casei nate) with a cal ci um content @eCT/NH52686&9myg/ 100
grans, a protein content of 90% and noisture content of 5% The sodi um
caseinate was dissolved in 600 ml of water at 45C. granms of sodium

pol yphosphatl@inete HRl«wp, torreqedd¥3) a1nfo6g§Pamt of "bi]?tecrerareAf“t’l‘é?d Mb&hg to
forma homgereHsohd Xhukehg. Sthdgdrmanguet pedpamal gén Eapitd BAG dooofmmar m
wat er were ddeg 15 WO 3/ 061400_PCT/ NL02/ 00594 hqt le ve m xing.
The i xt ur & of 4 nERF T PIATETU (10600 HrGride 45mGtneRGuRL LY wel'gh

cal ci um chlcanhitdeusos ustdnrinmt | Tha rangy sétwiun felese scudft araiedt Afrtder
washi ng. pr.essi r st eu n

product Pw (h%a ek trEkIe Do B AL FhEL et oL B 5
of 68 - 7uriThe sdwamingge af fibingisodiarmedasuichate |r§mpﬁaﬁ tfliféme ke no

need for therguhe Be QY- RIFReeS SR8 hacidhit I 5% LRkt e_'Lnt%O @@n@é&ﬂe\é
Whey- protei n concentrate as starting material 125 grans of rotein

concent r at SHeREr a2 PagprUthitigote vatkiumteostent: r%f?%ﬂhﬂgfnﬂosh@? s, and
moi st ure ccya;toant cShdHAor B btk nplot elfitaonpestenfi B2%hS d:h ssabveshd n

600 gr r 45 mxed Wt grans. of sodium hat e
ond 108 o ErelB5E o Fhe eabo PPt (PEde MR Ae S FRERL 0 B abwP IR T

al gi nat e aneng06helfofifsat er at 45C are added to the m xture wth
intensive stirring. The mxture obtained is conbined with 20 600 m of a 4%
strength by wei ght cal ci um chlori de sol ut| on, After washing and pressing,

t he neat prig@aeteob! aithatsesasf Bh gdmapersrl t he product has been

vacuum packed and pasteurized, the result is a neat substitute with good
cookin properties and a chi cken meat structure. The end product has 25
noi stuaé NVt St PG -C0Psgramy 4°88par 48k fBs vy W@tﬁﬁﬁ\/eﬂgn‘fﬁ‘%&iﬁfd

whey- pr ot elﬂhecomaitamat@pemldﬂswsve@bdm wigieatedantbrt henwselbs e¢tad-ium a

denaturati Oc%nten%at rr?%%t b&l/ 1?6%61'[ f Ormo]iostrlgrgmceo%t%gltgssg. S-Q)“ %.nmgrfi@eié owed
form is mixed with 12 grams of sodium polyphosphate and 600 ml

of water at approximately 55°C. 40 Grams of sodium alginate

20 (Kelco DMB) and 600 ml of water at 55°C are added to this more
or less homogenous mass in a high-speed mixer with continuous
mixing. The thick mass formed is gradually mixed with 600 ml of
a 4% strength by weight calcium chloride solution until fibre
formation is complete. The fibres formed are removed and are

25 washed in ample water in order to remove the excess calcium
chloride. The fibrous mass is pressed into the desired shape,
packaged and pasteurized. The meat substitute obtained in this
way has a moisture content of 58 to 68%, a pleasant cheesy taste
and a short fibre structure.

30

Example IIT: Sodium caseinate as starting material

The method started from 85 grams of sodium caseinate (DMV
International, sodium caseinate) with a calcium content of
35 76 mg/100 grams, a protein content of 90% and moisture content
of 5%. The sodium caseinate was dissolved in 600 ml of water at
45°C. 2 grams of sodium polyphosphate were added, followed by
110 grams of butter. After mixing to form a homogenous mixture,

30 grams of sodium alginate and 600 ml of warm water were added

15



30 by cooling to 45C and then the test was continued as described above.
The result of the test was simlar to the result of the original test
descri bedwelmemet400 N this way, it was possible to limt tReTNI®OLBIFM4I| OSSES
via the washing water. 35 Exanp V: Powdered mlk as starti ng rraterial The

mlk protei ed is skimed mlk powder (calciym.,content:

grans, noi s“t”t#‘e TURSe %80t € é?)‘ﬁit&ﬁfa: %%‘%l Q grmf[ﬁ?t % gr ans
was di ssol vesh im1 6068 d 0% warengtld bhi ekigib \Aﬁﬂ@ﬁﬁlﬁ)GﬂD@rR@T/MDJZdl@@S% 4
grans of sodi,um pol 0s 1 f.b 8 ek n,
grans of sogI tum a &%ﬁgf e&g&ﬁ%‘%%g%n% g? wa er(g3 \Ne#]fe{%gy% 0t higs rsal:sl;%e
After treatfanousinghandnpdstienrizdng ai e weeh sobstituse Rradyeialvtitbma
chlori de sOLyitdiQR. S ucRueasay WHikkehi #i8vber OBLAI REUratlhsidienBr ®FSI NG,
fl avouri ng, packag| ng and pasteurization results in a pleasant product
with propefdied88inilar to those of meat. Wthout flavouring, the product
has a neutral flavour S|mlar to that of mlk. 10 The above formul ati on

which is based o of . so m ph S

owover - 11 Tih e ABAPEoTE (A GRETHD P LTBE B 0 heY AR R et
consi der at i fox; tiherkaso beevhdysprdcesming lfinsibhpias covantbe | ncr eased to 8
granms, s{nce, as with the other raw nmaterials, there is an excess of
phosphate 15 materlal |n t he mxture TabIe 1 shows .an overV| ew of the
tests carri®x L&AV LA i FBSRL T TN 23 I n the
exanpl es di scussed above in the case of povvder ed m | k, whey protein and
sodi um casei nate, it is_possible to, dispense at e
mat eri al yetl? %tlgIrFmet‘a’Fn“ﬁ’ﬁY HEBETJ’tIabFé’nﬁ?%B‘Eﬂ:tte aﬁfﬁ%UQ atcﬁ‘é°B$

whi ch are p¢Enagd conk éht P Bosp hat/e 0 agednsg| redbteve odntgntt! §.5e} tterttscaor es

in aI|t assessnpents. heca f it erally
al so po Si b}t’e et'im M ’{‘%n%asotfe{}rglt%za I o%lso lv%e povwef% odﬁ(am\sk Ogoﬁ”uatg‘%%n aEi:lto
obtain a g&dE pamﬁumxwﬂt withe 2adwzamsagef ofofuyer Pl RdsPhrgs s @sd; L ihe
washi ng wat &famsl7o¥\olgﬁlt%§l.4ozgf1?£” MQ@%Q@%Xlng, 40 grams of sodium

alginate and 600 ml of water at 45°C are added to the mixture

with intensive stirring. The mixture obtained is combined with
20 600 ml of a 4% strength by weight calcium chloride solution.
After washing and pressing, the meat product obtained is
flavoured. After +the product has been vacuum-packed and
pasteurized, the result is a meat substitute with good cooking
properties and a chicken-meat structure. The end product has a

25 moisture content of 70 - 75%.

In a separate test, the abovementioned whey-protein concentrate
was dissolved in water and then subjected to a denaturation
treatment by heating for 10 minutes at 95°C. This was followed
30 by cooling to 45°C and then the test was continued as described
above. The result of the test was similar to the result of the
original test described above; in this way, it was possible to

limit the protein losses via the washing water.

35 Examp V: Powdered milk as starting material

The milk protein used is skimmed milk powder (calcium content:
1160 mg/100 grams, moisture content: 4%, protein content: 30%).

An amount of 250 grams was dissolved in 600 ml of water to which

16



mOmMNH 4UUO0 HE Or al r CroDCT4) U UUOrr Mmu~$ 410
it Nr IDr 0) 100 UUHMddOONC rl U ro HO0O OTS HH,.C ~,
.-. N InwodBobd4del U O MMNTrl m,-{ N Or tor mOPCIfl/NlQ/ 59N u O
OO010r Il)y rr C$J~1-1rl1-1 tomCNNrU)-li mO Mv N 4-
FF4Ilnom[ 0O0cO NO.-I1NLn.'"-"TNv l|o.r-I NN.HHH+1
O-r-1 (d .4 9tpms -¢f 1sodjumy ppiympagphate ppe (160095aBSU)°f APEGPT 356 is o
8 0 UUHI Aﬁdésqa, e, 0QoRydamdi df0 dodilml fa)lginaté; anél 60D &l- bib)wablerl 41
~ m .
) T to were aéded to this mass. After +treatment of the emulsion
obtained with 600 ml of a 4% calcium chloride solution, a
5 pleasant white fibre is obtained. Washing, pressing, flavouring,
packaging and pasteurization results in a pleasant product with
properties similar to those of meat. Without f£flavouring, the

product has a neutral flavour similar to that of milk.

10 The above formulation which is based on powdered milk uses
4 grams of sodium polyphosphate. However, if the amount of
calcium which is present is taken into consideration, it has
been found that this amount can be increased to 8 grams, since,
as with the other raw materials, there is an excess of phosphate

15 material in the mixture.

Table 1 shows an overview of the tests carried out as well as

the most important parameters.

20 In the examples discussed above, in the case of powdered milk,
whey protein and sodium caseinate, it is possible to dispense
with the use of a phosphate material yet still obtain an
acceptable product, although the products which are prepared
with phosphate material achieve slightly better scores in

25‘ quality assessments.

In the case of powdered milk, it is generally also possible, by
high pasteurization of the powdered milk solution, to obtain a
good product with the advantage of lower protein losses in the

washing water.

17



< o ] I
o0
oZ ®© nvnuMW
— C oo O
82-0°%s
T Sw0._0O .
1 mwQu -
= O T
" — —
< ummw.l o
<= 1
5 ﬁNrQU
MWMWAU ~ 0o
: mM¢rH
S
1_~ ——> -
13)
oL O —Ae  gg
—_— .hb‘\lA* o
S NI
o . om.- D
@) <t
m o ~I
nuoo <t NU QN e
CNTDZ Mm 6
oInoo & M”nu
MHm_lN
1 ©
— I coZgg .
O ° cre LL
"B TS
0 _4_r
1)4.' -
< <_ Iw®c 0°L
0)10 I .
— — 1 1
H(rar
T ~
© mw”Hunq —
< M1G04
O 6y (5)
prd s
8. mwmmmo 100
H”II\AH — ~EB)  wWnIo
—~—A M co_V -TED
>3E< "z
-+ c P
HNwPrNo
O_& o~
. QOu <
- U
— 1uMW.A. ©
<t o | r.1; O
5+ Do O
< O <t I
@] D
T EE 0.4. o
T Z . .o0D5D

pus 9yl UT pue

LYo

9070

(6)
NI
wunTo
~-T=D

(ur)

qsv

“(UT -~ 2ano) 81qIrz 8yl Aq dn ueyel sxem sweab ,-g 958U} FO UMTOTED Jo sweib Aueuw

MOY SMOUS oT(ea oyl JO wmumTiod TRUTI ouj

280 Fo swexb [-g ATejewTxoxdde peuTejuod poppe TDED IO TW (09 SUL e S
* (ano)

aonpoxd

TeTI=lell MBI 8yl UT WNTOTeD Jo A3Tiuenb syl DHuTuesw sSe POOISISPUN ST INO PUEB UL UNTDOTRD e

8°79 7°8¢
L7l g'cs
9°0L 9° vy

0°TL 9°8¢
(%)

2In3a up

~STOR 1eg

¢ ET

1°€1

0

£°0

0901

89§

¥E9

0¢0T

0T0T

(6001
/bur)
wnTo
~TeD

8G”

€8°

€T’

(A%

gy’

ud

uoT3Tsodwo) 3oNpoIdg

198

Sv9

€19

TSL

6L9

(b)
30mp
—oxd

pus 7o
JubTeM

£86

L20T

L66

vLZT

€0TT

(5

aybtem
38N

08°1

CTLTT

8°6L

{Tourr)
TeTasiruw
Mex

syl ut
unToTED

9°LTT

97LTT

(Toun)

a3eyd
—-soyd

¢t

T

(£)

sayeyd
~soydg

ATTU
0y  peaepmog

ov DdM

a3rUu

—-Tas®ed

o€ untpog

adAn

wepseeR

‘sgo0yD

0% +04

(+67)

pano

0¥ WEePSeeR
(8)

93U TRIID}RW

~TB1Y mey

Ino peTaIRD £3£93 FO AJrummg T SIJRL

18



E-4 N-0+04) -HO) (1) -d 0O a cds4in+0010'00) U3 Had4 0 -4 q¢q
Zo- 004 (d241 co) Uga 18 W 03/061400 PCT/ NLO2/ 00594 CLAI M 1.
Met hod f owotoheemnepar ati on of a meat substitute product PCENIORoCORPrises
protein, wherein: 1) a protein material, a hydrocolloid which precipitates
with netal cations and water are added to one another, 2) the conposition
fromstep 1) is fornmed into a honbgenous mxture, 10 3) the m xture from
2) is mxedeniaMs a solution of a metal cation with a valency of at |east
2, in order to forma fibrous product, 4) the fibrous product is isolated,
characterized in that 15 5) the protein naterial conprises a mlk protein
material, ahd 6Jethes niont utke obrepdsationt eifn amment aBubaYHIY| PIIARHi ch

preci pi t5at Egh Mt QOHFL%eél%;foQggna%é/@l%n is formed in the presence of an
amount of a ghospha e material, 20 2. Method_ according to ¢la

characterizEH i n? tPERtHDYy, Sptgrialy |a hyfArpcqléoHd “l’tf'fé’hprﬁﬁe&lﬁl%?eesr ivgithy
water is megesal I&etwﬂ@sﬁmﬁmteﬁt gré alddesl 860k tamotthes, m xture and then

he hydrocg] | oi d whi 25
5. Wt hot atbor dF iy TORIFAEAPE 6F03. SERRr Bit oFi JBAUFR TR EniCRRELY

protein rratnixtairel,s sel ect ed from- curd fromcheesemaking - cheese 30 -
powder eg, DN AQLC fhon lKald AR viakkal | AenAAthh JFetalndtad
amoni um cas i na th accor Ing to one or nore of clains - 3,

35 char act egdtzan withhat V@h%ncﬁihdsfpt?é'-t depfitefi aln irdex] &et £9TRr 6n¥%ﬁ’1€’é‘ls|
nmetal and appgfidém salts of phosphoric acid or pol yphosphoric acid.

4) the fibrous product is isolated,
characterized in that

15 5) the protein material comprises a milk protein material, and
6) the mixture of milk protein material, hydrocolloid which
precipitates with metal cations and water is formed in the

presence of an amount of a phosphate material.

20 2. Method according to claim 1, characterized in that first of
all a mixture of the protein material and water is made, the
phosphate material is added to this mixture and then the

hydrocolloid  which precipitates with metal cations is

introduced.
25
3. Method according to claim 1 or 2, characterized in that the
milk protein material is selected from
- curd from cheesemaking
- cheese
30 =~ powdered milk

- whey protein

- alkali metal, alkaline-earth metal and ammonium caseinate.

4, Method according to one or more of claims 1 - 3,
35 characterized in that the phosphate material is selected from
alkali metal and ammonium salts of phosphoric acid or

polyphosphoric acid.

5. Method according to claim 4, characterized in that the

19



5. Method according to claim4, characterized in that the 19 W 03/061400
PCT/ NLO2/ 00594 phosphate material is selected from di sodi um hydrogen
phosphat ewo0 o3dli4nom hexanmet aphosphat e and tri sodi um phosphaca/Ni®2/00#4% hod
according to claim4, characterized in that the 5 phosphate material is
sodi um pol yphosphate (NaP(3)n, where n - 25. 7. Method accordin 0. one or
more of cl ai%sgh@t%,matﬁ’f&ra cter FelrPhed R HRPUMBUAYIEPIPH Rpgte.

mat eri al i s saidiuhOhéearitaphbpitatentandott bsdiamc phpsphatd.t h free cal ci um
ions which are present. 8 Method according to claim?7, characterized in
that the amount of phosphate material is 0.1 - 1.5% by weight, based on
15 the total6.of #Metthblie aconstiintgenbs aifaimhet hombeearhes igedt vime. tigat Mehéod

according tQ,Qnen0fe M aQfiahNe;preceding gal R{BL achgipoz fd | nbbat
t he hydroco% oig V\;“I?Ch preé‘lapitét es Wwth fréeta 821% ons iGs g'roggent in an
amount of 0.M - 2%0% by wei ght, 20 based on the total of all the

constituents of the honbgenous m xture. 10. Method according to claim?9,

characterized in that the hydrocolloid which precipitates wth _netal
cations is sodi urﬂetggdal @?%‘E%/‘g‘.ngllfwl\/b?ﬂ%d %c&P&ano%o %Jﬁ%mﬁr fore of’the
precedi ng clanarectechsrdcier tket ithet kabubbeofHphbsphetdomageniis s xatre

of protein, r j i C eci pj it h a I 30 .
phospha{lg na]tete%%gagﬁg%%&v\?g}t\éﬂ% ts} OElfe“t gt gb%‘ﬁ%/a G’ég t:hn f?%% lrzgjr?fg{edryp%%s g’h-l c%.

12. Met hod @geopdésgpto claim 11, characterized in that to prepare a
product with a neat-type structure starting frommlk 35 protein material,
the pHis set to a value between 5.0 and 7.0. 13. Methaod according to claim
11, char act &-i zed'StRothfACCCFILPY o FQr 21Ty oﬁuc?he\f?%e&‘fzﬁgh-’fyp@%ﬁ r GBEur e

starting fromolinkkofpphbSpiintaimeiteatialt e pH s sed3 tioy aweijhite betegeond. 5
mor e of 'fhe BetEHthg oIt CHAAcRarFeat (e NAPodorn Bake at or | al
sel ected from
9. Method according to one or more of the preceding claims,
characterized in that the hydrocolloid which precipitates with
metal cations is present in an amount of 0.1 - 10% by weight,
20 based on the total of all the constituents of the homogenous

mixture.

10. Method according to claim 9, characterized in that the
hydrocolloid which precipitates with metal cations is sodium

25 alginate.

11. Method according to one or more of the preceding claims,
characterized in that the pH of the homogenous mixture of
protein, hydrocolloid which precipitates with metal cations,
30 phosphate material and water is set to a value in the range from

4 - 7.

12. Method according to c¢laim 11, characterized in that to
prepare a product with a meat-type structure starting from milk

35 protein material, the pH is set to a value between 5.0 and 7.0.

13. Method according to claim 11, characterized in that to
prepare a product with a fish-type structure starting from milk

protein material, the pH is set to a value between 4.5 and 6.0.

20



flavouring, colouring and vegetable or animal fat, vegetable or 5 ani nal
protein and/or m xtures of two or nore such materials is added to the
honogenouwormxsidne whi ch has been forned. 15. Met hod accomrdiTmi.oeo00omne or
nore of clainms 1 -14, characterized in that 10 to forma fibrous product
starting fromcheese curd: identical quantities by weight of cheese curd
and water at approximately 50C are m xed (total weight 2A) in the presence
of 0.8 - 1.2% byMechghtacdmsEagorto? Aneofors gginemaiol thghgepicedeng 218ims 3. 5%
by wei ght, . of .. sodj gi T 15 a at

appr oxi mat ePﬁ§ %Cé%}r%%é\ﬁ afrlrgunfqhggln \?\%ei gﬁ%‘%,hlggemﬁg{éee Wi tssﬁwg%?%cril n§f°‘“t he
honmpgenous ﬁ‘iﬁ?@#@nﬁorﬁ@éoﬁlw x&f \fqgetebler paganinal faty vegedphleedyht

strengt hs Cagh2nsp| gMdt@Ani BndNoAMRLAtuAR Wei ghd dr herd 0SB nlaltBi9uBs is
product, 20 the fibrous product forned is ,isolated and finished. 16.

Met hod accoP8ffg %D HfelOroFRAMSPIEFAT frevhich Bas beg, fotPefi zed in that to

forma fibrous product starting fromcheese: 25 identical quantities by

wei ght of grated,cheese and ter at approximately 5QC are.nixed (tofal
Wol ght o e~ nuERESTD ANaAhE Bb, BRET N TG R BEont6 s
sodi um pol gphospteatiged 2n5that3. 5% by wei ght, based on 2B, of sodium

al gi nat gy agoWebin a3<%,19§pﬁ@tﬁfc%dﬁltgtaeeape<iﬂaatf%ﬁ edd cARganount by wei ght

B, are added wth stirring,” | honogenous m xture fornmed is mxed with
stirring with ¥enpicabopapenihsbitn RY r epbi 0 ohefiaut 7o | FANAFRFUNT by
wei ght B tappesnmteilr 60scpaeduaixed5 (téhl fidiighus zw)oducttfhteOlrpmfedeh@e

of clainms 1 -

isolated and_finjished, _17. Methaod accordi ng to one or nor
14, char acPér{)Z%d'i 2EhRY “l’%l?q%r’ngﬁs?‘flb?rb%é’p?gdﬁ%‘f“@t g???’%}@c’?%‘a’éodi um
casei nat e: *©212 \AD-03/. 9% 10 GreRGhENLO24 ) o 2Aa dH sodibo slgbmgich by wellht
sol uti op. of _sod) casei i pL.OX] Yirr O 4 qm@eé}tal
wei ght i ﬁgt g’lg!eg]f)rgger? g&%h&:?_@ 850400 bl?p\/\%ellpgé]rga%)lg s%)gi‘ugzem%jo yphosphat e,
based added with stirring,

* the homogenous mixture formed is mixed with stirring with a

3 - 5% by weight strength CaCl, solution in an amount by weight A

to form a fibrous product,

20 ¢ the fibrous product formed is isolated and finished.

16. Method according to one or more of claims 1 - 14,
characterized in that
to form a fibrous product starting from cheese:

25 ¢ identical guantities by weight of grated cheese and water at
approximately 50°C are mixed (total weight of 2B) in the
presence of 0.8 -~ 1.2% by weight, based on 2B, of sodium
polyphosphate,

e 2.5 - 3.5% by weight, based on 2B, of sodium alginate, as well

30 as water at approximately 50°C in an amount by weight B, are
added with stirring,

e the homogenous mixture formed is mixed with stirring with a
3 - 5% by weight strength CaCl, solution in an amount by weight B
to form a fibrous product,

35 e the fibrous product formed is isolated and finished.

17. Method according to one or more of claims 1 - 14,
characterized in that

to form a fibrous product starting from sodium caseinate:
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on C, 5 butter is added in an anount of 15 - 20% by wei ght, based on C,

3 - 5%by weight, based on C, of sodiumalginate, as well as water at

appr oxi mewelog/06Q® i n an anount by wei ght of 80 - 95% by weirgNto2/0t@sed on C
are added with stirring, 10 the honbgenous m xture forned is m xed with
stirring wwth 3 - 5% strength by wei ght calciumchloride soluti,on in,an
amount ol 80 2 0¥biby heFGREAT R SIRE  SRLHGAR 25( PRROHS GARIRES Hha
the fibrouswpteduat fappredimstelgol 80®d andrkdai Jhedal 1weight Met)hath the

accordi ng t%rggﬁmgg Jpre 50 tohtz%%?tcggk&gtr g&rﬁai eiui'n gtoé?gﬁgébg{a%%tr%%%? "

that to for rous product starting y pr
strengt h byomnefght solution of whey protein in water at approximately 50C

is made §tobalp,yaldghti sDhab8at g ard Oanfeeo¢e 181 —028% - b P WML, “BlagBl Gh
sodi um pol yphosphate, based on D, butter is added in an anmount of 12 -
18% by wei gft, based on D, 3 - 7%by weight, based on D, of sodium

alginate, as well 58 by2wed@h€l Bis@PPsXQ TRIfelsHddi &DgaihtRyDWAL well 88s -

85% by wei ght based on D, __are added with stirrin and he_h ge S
mxt i or REHCT o2t SRF IR ErY: Ph i T oo aponsody, SBSank e §EPIC00
cal ci um chl boyi deigd ,ubreadi on ah samepadtied ofit@0 stiBBWdy wei ght, based on D
to for fi,br %éq] 3Q . fi g OL.k 5l t nd
fini shrerzig?l 19. %hgé acct&ugi %l%%ggnego@g?r{o%esog#&%%% {(;:V al rré%ik?ﬂli% e

charact eri z8d-i A%t #iettenIEhf BY nvalghtbrasds iprodukar islea el ngion ok penwaEpPBHt
i It k: ?f ta|0258t_‘) Béié’ét Es,sz_r@agéllélt,b_xba\@?ﬁgeﬁ 6ol if@ﬂmo% %Mﬁml 85%%&&owﬁ[ in
wat er otal wel gnt, I'S nade I N e_presence o . -, . y welg ,
based on E, °oftlheo%i18ﬁz’5%lfﬁﬂ%’§ﬁh£f”é{“e‘é) 1b°Ut1F8iaT'%‘£ ffediMhS8¢ anount of 11 -

15% by wei ght, based on E, 22 WD 03/061400 PCT/ NLO2/ 00594 4 -- 6% by
wel 9“31?“?9."”»«% Sh 289%#59% gi?‘aég /8]? WELL 3% R §lrRbadRET XLERLelY
50% C i n” an anoun %y wer g of° 65 - %Oq
1 - 14, characterized in that
to form a fibrous product starting from whey protein,
e a 15 - 20% strength by weight solution of whey protein in
water at approximately 50°C is made (total weight D) in the
20 presence of 0.2 - 0.4% by weight of sodium polyphosphate, based
on D,
* butter is added in an amount of 12 - 18% by weight, based on
D,
e 3 - 7% by weight, based on D, of sodium alginate, as well as
25 water at approximately 50°C in an amount of 80 - 85% by weight,
based on D, are added with stirring, and
e +the homogenous mixture formed is mixed with stirring with
3 - 5% strength by weight calcium chloride solution in an amount
of 80 - 85% by weight, based on D to form a fibrous product,

30 e the fibrous product formed is isolated and finished.

19. Method according to one or more of the claims 1 - 14,
characterized in that
to form a fibrous product starting from powdered milk:

35 ¢ a 25 - 35% strength by weight solution of skimmed milk powder
in water (total weight E) is made in the presence of 0.5 - 1.0%
by weight, based on E, of sodium polyphosphate,

* butter is added in an amount of 11 - 15% by weight, based on
E,
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based on E, are added with stirring, S the honbgenous m xture fornmed is
mxed with stirring wth a 5 3 - 5%strength by weight CaCl2 solution in
an anountwby3eisght of 65 - 75% based on E, to form a fipocmous2pemduct, e
the fibrous product for med is isolated and fini shed 20. Met hod according
to one or myre, of

acter| that the SPro
material is mtK ptotd ﬁ’elﬁ‘BFérPgﬁ’ecge?% 1E’)\/\ﬁ]e ig
protein andwataseamm,roammatm rezhod :Lnsanamqtmdt but wenglttheafalﬁehcésbf a

phosphate mpteLjal E15t %2; 3% ggb%cggig]t to one or nore of clains 1 -

20, characterize rous ct after it has been forned
and isol ated, %hke ﬁﬁm&ﬁpﬂédm#ﬁt@‘?%efoﬂtﬁdoelsf inixede witho stiErheg whdbrali ng

to one o mare ek gtﬁéﬁ@uﬂ by %bigh20cab8y achatidRdih Nad halodnhe vhl REoystL
product is packaged Meat substitute product obtai hed using the nethod

according €5 8ne o7r5%erP€S‘6‘F1 A Hntorforma £38rous RERMGEY or sweet snack
obt ai ned by epraicesEibhgua pridaiuatts fophed Ut ikelLaesd vddd fiheshed. of the net hod
according to one or nore of clainms 1 - 21. 25. Ready to consune neat
substitute product obtained by 30 culinary processing of a product

accordi ng t @0c| aMgtR8d 2Zpcording to one or more of claims 1 - 14,

10 characterized in that the protein material is milk protein
material selected from powdered milk, whey protein and
caseinate, and the method is carried out in the absence of a

phosphate material.

15 21. Method according to one or more of c¢laims 1 - 20,
characterized in that the fibrous product, after it has been

formed and isolated, is pasteurized in order to be finished.

22. Method according to one or more of c¢laims 1 - 21,

20 characterized in that the fibrous product is packaged.

23. Meat substitute product obtained using the method according

to one or more of claims 1 - 21.
25 24, BSavoury or sweet snack obtained by processing a fibrous
product formed with the aid of the method according to one or

more of claims 1 - 21.

25. Ready to consume meat substitute product obtained by

30 culinary processing of a product according to claim 23.
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