21 July 2006 - 1 METHOD FOR THE PREPARATI ON OF A MEAT SUBSTI TUTE PRODUCT
MEAT SUBSTI TUTE PRODUCT OBTAI NED W TH THE METHOD AND READY TO CONSUME
MEAT SUBSTI TUTE PRODUCT 5 The invention relates to a nethod for the
preparation of a neat substitute product which conprises protein, wherein:
1) a protein material, a hydrocolloid which precipitates with4 oe
cations and water are added to one another,-2) the conposition fromstep 1)
is formed into a honogenous 10 m xture, 3) the mxture from2) is m xed
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fibrous prod pOSSI proceSS|ng

substitute product A nethod ofMEAT SUBSPETUTE laroBHCT r om NL- C- 1008364, in
the nane of A C. Kweldam 20 The said patent describes a nmethod of the
type described in the introduction for processing non-animl proteins,

such as -profel Q%vg%ié’r?df S‘B Zt t%&?%or%rz%h%”%réggrééi‘%% oLZFg A oLm

meat substitutes. 1S assune nmogenous m xture as descrlbed
above cont am@sé@ﬁpt@md@ﬁtpwm@w rroand L AydriocolEl o dvhsiiéh preci pitates

with netal Q@t|onﬁqn%ﬁ%§h ﬁé@eﬁ&ﬁplQJQ@@%gcbﬂhmkh%ﬁﬁgﬁnbggc{@fﬂé%%So%lth
account of the addition of a solution of a netal cation wth a val ency of

at |east 2. "S0°The*appli Gant "Ras" at'teApted to USe t'he et hod described to
convert m | ke protieien ofprat erd@l srdersved from nidkodar otreicn 4 nt@nocanbubr ous
meat suq%tltut% product In the nmethod described, a honbgenous m xture of
protein, 3§mh HroéoIIO|d whi ch precipitates mnth netal cations and water
is generall3 nadémbymsﬁWEE|ﬁgoat2a tlenperxatiureéthnat ke lpange from metal

cation with a valency of at least 2, in order toe form a fibrous
product,
4) the fibrous product is isclated.
15
The fibrous product, possibly after further processing, forms a
meat substitute product.
A method of this type 1s known from NL-C-100836¢4, in the name of
A.C. Kweldam.
20
The said patent describes a method of the type described in the
introduction for processing non—animal  proteins, such  as
proteins derived from sova, rice, maize and the like, to form
meat substitutes. Tt is assumed that the homogencus mixture as
25 described above contains complexes of protein and hydrocolloid
which precipitates with metal caticns, which are precipitated in
the fcocrm of fibres on account of the addition of a soluticn of a

metal cation with a valency of at least 2.

30 The applicant has attempted to use the method described to
convert milk protein or materials derived from milk protein into

a fibkrous meat substitute product.

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

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



20 to 90C, nore particularly from30 to 90C, and generally at 21 July 2006
2 a tenperature of approximtely 500C. At a slightly el evated tenperature,
the protein will nelt and forma honogenous mi xture with the hydrocolloid
which 5 precipitates with metal cations and water. It shoulld Jséevnoted t hat
the term honpgenous mxture in the present_application is used to cover
bot h emul sions, dispersions and soluti ons 10 Wth sone proteins, for
exanpl e che@séeWPFRa‘bWﬁ & 2PPhe ugeé <ot “arf el evat ed tenperature will |ead
to nmelting, wlth the result that the hom)genous m xture is a distribution
of twollq ich are not soluble in one anothe i, an 15
emul si on. otﬁ h%llykvw&regtatle%st “there Wil tt})1 no melti n h Bﬁ?t Pﬁer
di spersion ofrorm SS@I utborowidus t aketplrace.wilth addi i ohnycti@CIOhéop@lesem@ehof
Organ0|eBtI%MQ§:EEE&§@SQLE%,mQ£QﬁQ£ﬂJQBEe£ﬁ@hwﬁ%rdlSt'HQU|Shed from

veget abl e protein through 20 the absence of trypsin inhibitors (which are
present in vegetable protein material, such as soya and mai ze) and a
superior amimo acid pabtern:-Ihe ROCAAS (piot eham&geg&sigabfhiitwe cof regted
am no acid scorez1 of protein fromcows mlk is 21, while that of soya
is 0.91 and tHaf"6 eat” 1§70 lizusﬁ\%rtr?alcoé’%fb}%%*fh had''a 8edr e Gt 92"°
therefore, téhel mblktprot.ein material actually scores better than neat.
When t he -met hod described in the preanble is applied to mlIk protein or a
mat eri al derived therefrom the desired honbgenous 30 mixtures is not

obt ai ned or WishdisPfipcultttigrsobtfairne=ftris drecebj ect <obretrelpr ésentise of

i nvention t%@r@lvé\%%eé %%!nk!&k%ret Qmﬂ' SléHdaV\Qﬁ%lt%%% t o thi s nend the.
present invention characterized given in the characteri zi ngi part of
Claim1. 35 e pti*&?ol E?H*W?é‘r?uﬁywtfiﬁ@ iridi %atdéétﬁgr@ktlﬁ}%t%ﬁ n$“Ps ‘that 9t he
free cal ci umd:ens=whi chiaste maturald y nesent im mdk pretein ori.e. an

15 emulsion. With other milk proteins, there will be no melting,

but rather dispersion or disscolution will take place.

In addition to the presence of organcleptic 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 malize] 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 1s 0.91 and that of wheat 1s 0.42. Normal
25 beef has a score of 0.92; therefcre, 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 i=s not cobtained or is difficult to cbtain.

It i1is an cbject of the present invention te provide a solution
te this drawback, and te this end the present invention is
characterized as given in the characterizing part of Claim 1.

35
One problem when using the indicated milk proteins is that the
free calcium ions which are naturally present in milk protein or
materials derived therefrom or are added during processing may

form a precipitate with the added hydrocolloid, which



materials derived therefromor are added during processing may forma
precipitate with the added hydrocol | oid, which 21 July 2006 3 precipitates
with nmetal cations, prematurely, which has a highly adverse effect on the
further sequence of the method and may lead to a serious |agk @afi, 2006
uniformty in the finished product, if _ajusable end product
obtained at all. 5 In the nethod accordlng to the invention descrlbed
above, the fﬁ%%@@hE%F%ﬁ g Eui'tapl e“amolnt - 6f “Eal ¢iUm i 8ns-edimpl exitng ™Y
material neansetbat careonphbex tins ﬁﬁﬁﬂﬁdr“ﬁbhué@ﬁsféEEtﬁa 2:thoem =content,
wWith the result hat there is_np prematur qb itati ggdof the,

0
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hydr ocol | oi use onn enols’ m xt'ur'e ¥hen ai ned hou rthenB

ExpedientIy61h@abéhc¢mﬁnhn@muCCOnptéx1hgtﬁam%ﬁlaﬂ als-a phosphate naterlal as
described in Caim2. 15 In addition to having the effect of formng a
conplex with free calciumions, phosphate al so has a protein-digesting
action. The Iﬂpriateewﬁefdwgﬂes%q%g?dawl of rafi fesestitseftscliineer cariva; ithcan

i nproved wat@f--uptake.and: hasia-posi taméﬁmef feet omdihg saeﬁgtlmpue&lhhe
mouth. 20 It is expedient flrstly to make up.a mxture of protein naterial

and water ant® 6 add the” calti uin FIHS Conmpl XA mit efi al'°t 67t hi3 ni'kture.
Then, the hydmoeak| oi dviwhi ch:rpr ecigpitlat estividtt h tinetal mat|®h5\mﬁ¢mmure

valency %f %%Ek%%%%&@u&bﬁg? %ih%ﬁgo%ggF%%%qkékHr %%HB éﬁg%s fﬂ%&bke is

honngenous xXtu IS o nto stirrin
possi bl e to tUse otherinedi sttitbuti onrmetdrods, E%@Rﬂia&§lhodﬁgenpaéW1wmn ion

mlling, dk§ﬁ@ﬁék9ﬂiaﬂgtébﬁa1'ﬁg ;§0pﬁ®§pM¥£ﬁoﬁa&éﬂfﬁe usedeskptiers alja,

wi th a nunber protein materials which are isolated during
cheesenmaki ng;*@§péci fical |y cheese curd, cheese and cheese products; it is
possible for materials such as powdered m |k, sodium casei mate,

15 In addition to having the effect of forming a complex with free
calcium ions, phosphate also has a protein-digesting action. The
protein-digesting action manifests itself, inter alia, in an
improved water uptake and has a positive effect on the sensation
in the mouth.

20
Tt is expedient firstly toe make up a mixture of protein material
and water and to add the calcium ions complexing material to
this mixture. Then, the hydrocclloid which precipitates with
metal caticns with a valency of at least 2 1=z added, and the

25 mixture is stirred until a homogenous mixture is obtained. In
addition to stirring, it 1s also possible to use other
distribution methods, such as homoegeni zation, milling,

dispersion and the like.

30 The method can be used, inter alia, with a number of milk
protein materials which are isclated during cheesemaking,
specifically cheese curd, c¢heese and cheese products; 1t 1is
possible for materials such as powdered milk, sodium caseinate,
calcium caseinate (generally alkali metal, akaline-earth metal

35 and ammonium caseinate), whey protein, crosslinked caseine and

the like to be processed.

Obviously, 1t is alsc possible to use mixtures of two or more

protein materials to prepare a meat substitute product.



cal cium casei nate (generally alkali netal, akaline-earth netal 35 and
anmoni um casei mate), whey protein, crosslinked caseine and the like to be
processed. Qobviously, it is also possible to use m xtures of two or nore
protein materials to prepare a meat substitute product. 21 July;2006,04 In
a method which is directed at the processing of materials su se
curd and cheese, to prepare a neat substitute product the starting
material is if desired converted into a 5 finely distributed form (for
exanpl e cheese & smgriatedyhiandi 4 sdimxed wt htwat prqocdnedracold o ashizch
recipitates with nmetal cations and phosphate material in an a n ich
Ps su1l‘o fici enStUCht ot ocrﬂh(%eaS ecocr%’lprldexanv?/lP t%}peferségg (%é’l di'um’i ons v%?a%h Sa@% 6&é’1§/§nt .
This is foldowedtbyhextenrsicvesmmxi-ngi4dlo obt aifn d@shordgenousrimt urter all

When pho%ph%i%e%t %E%@Ll%été@%r%hl(%ogalégﬁmﬁie pgﬁéi@ eLé Qgrfagre@)? and is
honbgenous m xture, such as an enul sion, from grot ein material, such as

m | k protei itipgteriidl? @Hadr otoliwvicd b chipFeciipictatesatwi t Wiket getal
cations and watiersatnel evatedtenperatr e.n 15, The nydrecehl ok dswiichent
precipitates with netal cati ons, nd is a. ol,glsacchari de, m':l%S be sel ected
from pectin Wi t'h 8 Fow Hethoxyl" group Tonteént S eel'l'an gum Bnd™dl'gi mat &;
sodi um al gi net ecilsowpt efierrednsThene xane nunereus eonmergirallkymavaitabl e

al ginates; 20 in the context of the invention, use is made of, for exanple,
Ca-reactive al gimates such as of the type obtained from"Brown algae". If
a sol ution dfhca merabhcat renewith & valcencyioefnated éastro2sisle 25 addedat o

the honpgenaus,aLxtuL e n whi chthere are.supbstantiably,-no-1,0nger..any free
calciumions and which contains conplexes of mlk protein material and a

hydr ocol | oi d*'#i G P&t lpitates “ak thi = netalYeations 'of “thr& pype,Pid=fFbr ous
product willwibe ebtai nedidne an€omdol bedeway:andcaptionally after washing
and renq\éal of 30 excess noisture, has a nmeat substitute structure.
The hydrocolloid which precipitates with metal cations, and is a
polysaccharide, may be selected from pectin with a low methoxyl
group content, Gellan gum and alginate; sodium alginate is
preferred. There are numercus commercially avallable alginates;
20 in the context of the invention, use 1s made of, for example,

Ca-reactive alginates such as of the type cbtained from “Brown

algae’™.

If a scluticon of a metal cation with a valency of at least 2 is
25 added to the homogenous mixture in which there are substantially
nce longer any free calcium icns and which contains complexes of
milk protein material and a hydrocolloid which precipitates with
metal caticons of this type, a fibrous product will be obtained
in a controlled way and, copticnally after washing and removal of

30 exceas mcoisture, has a meat substitute structure.

In connection with the invention, reference is also made to

US-A 4,559,233.

35 The said patent describes the Zformation of a meat substitute

starting from whey protein.

Whey protein/xanthan gum complexes, which are precipitated

iscelectrically, are formed.



In connection with the invention, reference is also nmade to US-A

4,559, 233. 35 The said patent describes the fornmation of a neat substitute
starting fromwhey protein. Wey protein/xanthan gum conpl exes, which are
precipitated isoelectrically, are forned. 21 July 2006 5 Thi sJLg%blzbggtl on
does not describe the use of hydrocolloLdswhich precipitates Wi

cations, the formation of a conplex between free calciumions which are
present and a phosphate 5 material and the precipitation step using a

sol uti on of Matakuccatitons, with acvalencykef cat Leastit %ydkﬁccbhlenpr esent
met hod, a sol uti. ogtog a rre%g cation with a valenc s added to. the
hom)genous mi'xt ut'e, Ras™ 10" besh f or' ned, in “or 8er to formm ik

pr ot ei n/ hydrkca?(t(WIeISm cfrfeebr@cw@um@s wiild prot epmsadfrgl nate fi bhrlesseh®he

netal cation, soluti Oange@%a'p'rxcﬁgféaﬁél%% %Q'egb'b%lﬁa' Ci UM Qf ; cagResi.um
salts or mxtures thereof. Suitable calciumsalts are 15 cal cium chlori de,

cal ci um acet@tecandvEal & umighuconatie. (Thet phosphate material which is to
be used for mlk protein material which contains free caI ciumions is

generally a pho hate materi WhIChI apble to forma lex with netal
20 cations wi'th" EQVQF%‘?IW ?Iegtfoq'eaﬁt sylustch 8 @allﬁgfttﬁ% gg “ifagnési'unt and
i s expedi entdateselect ed f+ omi@alkats met ahommenoalmmmxmnrsal tstof phoﬁahorl C

aci d of .pol S acid. _The .ph a I
i sod ukehy oo I el T ohh I onbebraty T gba LA T fesb®
hexanet aphospivat es Thex mr@sffshaf@lmaér%l albmay- al so be sodi um pol yphosphat e
(NaPOQ, ), where n - 25. 30 The anmount of phosphate material to be used is
at least sufficient to forma conplex with the free calciumions which
are present.Ten WAt 6FCtHe Priotéicn- dPGestiing ActPon" of o1 pHds piiaté dscr
descri bed abexgesinmcestal n.cases apsexcess-of siphesphate hmmay. beideskrabl e

and VMll ev%ﬂﬂggu%enﬁfolldé,aggiéf¥% acetate and calcium gluconate.

The phosphate material which is to be used for milk protein
material which contains free c¢alcium 1dons 1s generally a
phosphate material which i1s able te form a complex with metal
20 cations with a wvalency of at least 2, such as calcium or
magnasium, and 1is expediently selected from alkali metal and

ammonium salts of phosphoric acid of polyphosphoric acid.

The phosphate material may, for example, be discodium hydrogen

25 phosphate, trisodium phosphate or sodium hexametaphosphate.

The phosphate material may alsc be sodium polvyphosphate (NaPO;),

where n ~ 25b.

30 The amount of phosphate material to be used 1s at least
sufficient to form a complex with the free calcium icons which
are present. In view of the protein-digesting action of
phosphate as describked above, 1in certain cases an excess of
phosphate may be desirable and will even be generally applied.

35
The phosphate material 1is expediently added in an amount from
0.1 te 1.5% by weight, bkased on the total of all the

constituents of the homogencus mixture.



35 The phosphate material is expediently added in an anount from 0.1 to
1.5% by weight, based on the total of all the constituents of the
honobgenous m xture. 21 July 2006 6 The salts, phosphates and the |ike

which are to be used will in all cases be of a type and purb{ys;whi %Ogre
i censed for use in foodstuff 5 Wth regard to the phospha
whi ch is used to forma lex with the free calciumions, it should al so

be noted that"" Fﬁ#§5rsp%P%%ﬁﬁFPyaagaff%bfﬁ*hd?%FPanﬁhf%H“bﬁF%?%“%&fah?ages

in terns ofalilt s=pkkcee towevierse ethhepueonpl@x-formengiagents f@amre usAotin
rul ed out; gpr exanp le, if desired a known conplex-form ng 10 agent such as
EDTA of foo graae quality can also be used with the sanme effect. O her
simlar agents can al so successfully be used. The hydrocolloid which is

sensitive tqpngt arleg%@‘hl ens tff@yphsspﬂécé%ﬁ% ed,)f %’%%fn he_group QQS%HRGQ
above; however, it expedi ent for the hydrocolloid to be sodi um

al gi mat e. E>6%§Pr1ﬁ§|16§ 6ft%m%6lféeaF©1%%§O§ﬁe PVBEisudicumt ap g rreite- CManagel )

from Kel co and -FRL25 f-ram Danisco -Cukt ghtettall vafﬁlcﬁoo@@@ﬁé ble 402520 use
ot her alglnates whi ch form a pre(ﬁg;tate wi th net al %;cww During the

formation of THE rdat’ substitut & Product § 4ecordihy™ e T he%préseht =°
i nvention, the le@ﬁ bhe,hﬁnﬁgenamiqn>dﬂu&egmxme@U@@mn hyﬂpbﬁoﬁkahdn@hich

preci pi 3t es, ntth rom ﬁ{afﬁnéf 5@ r‘é%%erﬁgf tggv&ﬂ} aagles%u%ey B2k 10.

value ifithe ang e the this ran e wll
be sel ected té@coaedfen@fftégtth@tlsw u@tmarl@rt ypenof the ﬁéaqz swbsqaﬁfuﬂéy be
material whichjt 1is desired to prepare. 30 For exanple, to prepare a
neat-type structure starting froma mlk protein material, the pHw Il be
set to a value between 5.0 and 7.0. 35 In the context of the present
invention, the terMmdeat-typehich is sensitive to metal cations may be

15 selected from the group described above; however, it is

expedient for the hydrcocolloid to be sodium alginate.

Examples of suitable alginates are DMB sodium alginate (Manugel)
from Kelcoe and FD125 from Daniscoe Cultor. Tt is alsce possible to

20 use other alginates which form a precipitate with metal cations.

During the formation of the meat substitute products according
tce the present invention, the pH of the homogencus mixture of
protein, hydrocolloid which precipitates with metal cations and

25 water 1s advantageously set Lo a value in the range from 4 to 7.

Where the pH lies within this range will be selected according
te 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 valus between

5.0 and 7.0.
35 In the context of the present inventicon, the fterm meat-type
structure is understcod as meaning a structure which corresponds

toe the structure of beef, pork or chicken.

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



structure is understood as neaning a structure which corresponds to the
structure of beef, pork or chicken. If a fish-type structure is desired,
starting frommlk protein 21 July 2006 7 nmaterial, the pHis set to a

val ue between 4.5 and 6.0. Specific details of the meat- or hsjﬂﬂtﬂ@g%
structure can be produced by varying the;quantity of hydroc ,_such as

sodium 5 alginate, used and also the ty Ee of al ginate and the anount of
cal ci um chl gF"@&- 2t n geénetal? ¢t i's &l €6 possiBite™t o- add*F i°ni’shi ng

materials; they are preferably added to the honmpbgenous mxture of protein,

10 hydrocoll |ch re |p| tat met al ns_an er, which.is
formed at el%vat\égctengg%g ure 1:(Tihe %Shl ng ma%e? i'a gru uereseTecte

froma flavouricnggdaccotourirnghvegetablle off hammllbati, V@get@oIS@d@pm

ani mal prot ec—lﬂﬁn%@g/ Of, s 4T} Xér&’c![ es Of two . or nor %181n$€besa%dm§h%r'a%!o%nt of
Gbviously, it is also possible for 15 finishing materials to be added and

m xed in af terlthé Fibtrows- product has been fornmed. In a nunber of
specific enbodinments in which different starting materials are used, the

met hod as descri bed iakes the followng 20 fg n% Firstly, to forma
fibrous proditt?®§farti ng firom’ éﬁe@%%ﬁé%red Lo0 P dent i ¢AI "GUBRL TTiES by Wi ght
of cheese curnd andewat=erl vat adappr oxi natel yobOHC ar-e mzxtadre(tofalpnmieght 2A)

in the Les . 0 a 0 u
ol yohodoherDfeoe 18 dnglh - IBLBILe DRRBen oMt Zaed Ol iThe stere  as
wel | as watéricat lapproximatiel yl BGOEC neancanount: ByeweighthiAg are cradded

with stirring,., the bopngenous. g xt ure.formed is n&@(fc%ﬂ%%h Szte'gé%'a}!ﬁge wpth a
3 5% by wei ght strength CaCl2 solution in an anount A 30 to
forma fibrcus™srodact, vaft'erlfhic€h=0Re>§ i brows "pr 6686?”@1’ “Ps “i'sblat ed
and finished: ddr-anat heesenbedements. tvfienm @, fibrousapsoductsistar ttbng
from 15 finishing materials to be added and mixed in after the fibrous

product has been formed.

In a number of specific embodiments in which different starting
materials are used, the method as described takes the following

20 form.

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 Lthe presence
of 0.8 — 1.2% by weight, based on ZA, of sodium polyphosphate,

25 e 2.5 — 3.5% by weight, based on Z2A, of sodium alginate, as well
as walter at approximately 50°C in an amount by weight A, are
added with stirring,

e the homogenous mixture formed is mixed with stirring with a 3
- 5% by weight strength CaCl; scluticn in an amount by weight A

30 te form a fibrous product,

e after which the fibrous product formed 1is isclated and

finished.

In ancther embodiment, fto form a fikbrous product starting from
35 cheese:

e identical quantities by weight of grated cheese and water at

approximately 50°C are mixed (total weight of ZB) in the

presence of 0.8 — 1.2% by wesight, based on 2B, of sodium

polvyphosphate,



35 cheese: 0 identical quantities by weight of grated cheese and water at
approxi mately 500C are m xed (total weight of 2B) in the presence of 0.8 -
1.2% by wei ght, based on 2B, of sodium pol yphosphate, 21 July 2006 8 2.5
- 3.5% by wei ght, based on 2B, of sodiumalginate, as well as y}@tyerzogg
approxi mately 500C i n an anount by wei ght; B, are added with

t he honbgenous m xture forned is mxed with stirring with a 3 - 5@6by
wei ght strerfgt h-€acr2 “Sofut Forfli'n ar“anount” oy “wef UWBalﬁbn??ﬁTn%f'WFB}ous
product, 0 afd eratwhi ch the fdaxbreuslproeduct if oenednbsnt sbl,atvedgands, zre

fini shed. 10 ) In yet angther enbodi ment, the formation of a fibrous product
starting fronlsodlun1case|na?é i's characterlzed inthat 0 a 10 - 15%
strengt h by sweight hsotatricors ofi zsodi ufr vasei ateiiar wdtherstiigrimdew({ t ot al

melght Cb IQSth% pB?ﬁﬁﬂEﬁmothegquQké%6Q¥ﬂ¢M€bgh£nQ$q%QQMHHHBPH%B@%§p§ate
based on C 15 9 is added in an anount of - 20% by wei ght,” based

on C, 0 3 -EB%by weighto'sbaseddn C, of sodiumalgimate, as well as

water at approxipatelyi500C o anarount, by wei ght refq 8Qs- 98%-thys wehght,
based on C are a %gd with stirring, 20 9 the honbgenous m xture forned is

m xed with sti'f'ri with 3 - 5%strength by wei ght cal cium chloride
solution in an amount of 80 - 95% by weight, based on C, to forma fibrous

product , , ang Q %ﬁ‘aﬁééﬁé%u%n%%gﬁHﬁﬁaf°{ﬁ§df$ é%% at ed a“ﬁL c%gsgﬁ%duc@5 In

yet anot her enbo the me lccor di ng e Inven
charact eri zed-@mithat;ont goflorm @qum@asmr@mptgrarw ng: thebm whey

protein 0 a,15.-,20% sis ength by wmeightyrsokytion, of, mhey; protein fe in
water is made (total weight C) in the presence of 0.2 — 0.4% by
welght of sodium polyphosphate, based on C

15 e Pbutter is added in an amount of 15 — 20% by weight, based on
Cr
e 3 — 5% by weight, based on C, of sodium zalginate, as well as
water at approximately 50°C in an amount by weight of 80 — 095%
by weight, based on C are added with stirring,

20 e the homogenocus mixture formed 1s mixed with stirring with
3 — 5% strength by weight calcium chloride sclution in an amount
of BO — 35% by weight, based on C, to form a fibrous product,
and
e the fibrous product formed is isclated and finished.

25
In vyet another embodiment, the methed according te the invention
is characterized in that, to form a fibrous product starting
from whey protein
e = 15 — 20% strength by welight sclution of whey protein in

30 water is made (total weight D) in the presence of 0.2 — 0.4% by
weight of sodium polyphosphate, based on D,

e butter is added in an amcunt of 12 - 18% by weight, based on
D,
e 3 — 7% by weight, based on D, of sodium alginate, as well as

35 water at approximately 50°C in an amount of 80 - 85% by weight,
based on D, are added with stirring, and
¢ the homogencus mixture formed 1s mixed with stirring with
3 — 5% strength by weight calcium chloride sclution in an amount

of 80 — 85% by weight, based on D to form a fikbrous product,



30 water is nade (total weight D) in the presence of 0.2 - 0.4% by weight
of sodi um pol yphosphate, based on D, O butter is added in an anount of 12 -
18% by wei ght, based on D, 0 3 - 7% by wei ght, based on D, of sodium
algimate, as well as 35 water at approximately 500C in an aspunt; ,0f-80 -
85% by wei ght, based on D, are added with stirring, and O the honogenous
mxture formed is mxed with stirring wth 3 - 5%strength by wei ght

cal ci um chl Jri H&® solUti"onPr i &n dindlnt of B0 °859% by Weght: based on D
to forma fibrous product, 21 July 2006 9 the fibrous product fornmed is

i sol ated and, finished, According . to the invention,,to forma fibrous.
product startifg 1% oht sk mmbd mi1 'K povder "8 § & SECS 3605 St engrh by
wei ght sol utiom ekigkiadmed knibbkdpowder in water (total weight E) is nmade

in the pPEeESENCE 9% Q-§5%_§¥TQ%%thbyW%éﬂ§ht gg§ﬁ%&§H]d% SQEmﬁggiﬁﬂﬂk powder
pol yphosphate, O butter is added in an amount of 11 - 15% by wei ght, based

on E, 10 9 4 V65 bytweightcichbaséd of EdoflisodiuRrabgitmte, ‘as welll Yas
wat er at dgpgfpmehﬂghﬁj Yo20% 68i Elhaﬁh@mlj![]ﬂh M%o@@ﬁa@%, 65 y 75% bgsed ﬁn
E, are added with stirring, O the honbgenous m xture fornmed is mxed wt
stirring wth 53¢ ]@Aaﬁggnﬁhalﬁya i'ght”'cdC12 sofut¥ ofi® i an “arstnt ™ by
wei ght 15 of, 65 - 75% based on E, to forma fibrous product, 0 after

whi ch t fibrous product_ formed is.isolate . fini In_th pecific
enbodi mgﬁt s gi gen gﬁo%,&?ﬁ%’gﬁtmgﬁf%i %Ss? %3/ %%Jk\%éiugﬂhtghgg%%peér c%ésntw%gsggre
gi ven as accurtateahumbersiirthowever(® G tinshoukdobe dnderstbod t hat — /o%,

devi ations fyomithgse accurate; values arg,permtted and that the val ues
are intended to give an indication of the order of nmagnitude (by weight)

of the matdrihal's WEHTespedt “t8 one difot het .25 with stirring” with - a
3 — b% strength by weight CaCl, soluticon in an amount by weight

15 of 6b - 75%, based on E, to form a fibrous product,
e after which the fibrous product formed 1is isclated and

finis=shed.

In the specific embodiments given above, the guantities by

20 welght and percentages are given as accurate numbers; however,
it sheould 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 cne ancther.

25
As has been discussed above, when the methoed is carried cut with
a view Lo converting a milk protein material into a fibrous meat
substitute product, withcout the presence of phosphate material,
the homogencus mixture which is te be formed will not be formed

30 or will only ke formed with difficulty, since the calcium ions
which are naturally present or are added during processing lead
to premature precipitation <of the hydrocolloid or poelysaccharide
used, resulting in a product with less ccohesicon 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 homogencus mixture can

be formed and a good fibrous product obtained withcout prcblems.



As has been discussed above, when the nethod is carried out wwth a viewto
converting a mlk protein material into a fibrous neat substitute product,
wi t hout the presence of phosphate material, the honbgenous m xture which
is to be formed will not be formed 30 or will only be formed,with. >006
difficulty, since the calciumions whichpace naturally pres

added during processing lead to premature precipitation of the
hydrocol | oi d or pol ysaccharide wused, resulting in a product with | ess
cohesi on whitch 4 spamrieuldi-f Eetliindro ,cuthe r35c 8wy pri st gl yethidd hassaraw=been
found that 2&%3%r %EPt qg&ﬂ?ﬁ’z&%ﬁja e&&%jg'gélkap%QH,in ()%S%i%g,é 9%?
even be carried out wi'thout ' the presencepo% p%osphdte nmaterial, and a
honobgenous maktwtedcanmerbecdvolemed and ka good’ f pbrious: peroductsebtaicmedin

wi t hout Brogkﬁ%ﬁcugér39£3d13¥¥ae él%glilH@@apagki%thﬁi&ﬂﬂ¥%gé¥%%%e), and
therefore, in the nmethod described above the protein material conprises a

m | k proteirifvat 8BeHate dél eeted 94 ompowdter édicm FkeChffey Opr ot ei i oamgate
caseinate (imytaparticul ar food-grade alkali netal or ammoni um casei nate),
and the nmethod is carried out in the absence of a phosphate nmaterial.
This is because it has been found that the abovenentioned 10 materials
contain eitheri=litsl eccabetumipenase Hssuchtasna@l kaki tret abboreranmonihum

casei mate, i%t%?E%EQUE&E Sqdi um. casgi; pat ’cgi‘&um"";beé’r prot %u@n or, relatively
smal | amunts © ree calciumions 6suc as powdered m | k), and that in
such a case 'good resalte iar e=obt ai'ed levenrifcthe phosphatesdis aomit ted.

One possi bl g,113 exphanation foraihisi sthat -naterd als of-dhis tiype;undergo

a preparation process In which the calciumwhich is present is

subst anti al | yP¥enoved ("dPkafi "hetlal Yt aridni dm Cadei et e ant O wiEyF UL e

protein) and{:er tihesicalciamr sihoeked dnasgoae- way (powdenedonm |)=siR0e

Si nce t?%s %ggh%%gtfggofggstﬁﬂgeﬁgngﬁg} %gxggghgec%ak%ﬁé %g%e undergce a
preparation process in which the calcium which 1is present is
substantially removed (alkali metazl or ammenium caseinabte 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 1is
repeated below in the form of an independent claim.

Method for the preparation of a meat substitute product which

25 comprises protein, wherein:

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 inte a homogenous
mixture,

30 3 the mixture from 2} iz mixed with a solution of a metal
cation with a wvalency of at least 2, in order to form a fibrous
product,

4) fibrous product is isolated,
characterized in that

35 5) the protein material comprises a milk protein material
selected from the group consisting of powdered milk, whey
protein and caseinate.

The latter-menticoned caseinate is expediently alkali metal or

armmonium caseinate of food-grade quality.



met hod whi ch can be used for this selection of materials is repeated bel ow
in the formof an independent claim Method for the preparation of a neat
substitute product which 25 conprises protein, wherein: 1) a protein
material, a hydrocolloid which precipitates with netal catiens;and water
are added to one another, 2) the conposithon fromstep 1) is fornmed into a

honogenous m xture, 30 3) the mxture from?2) is mxed with a solution of
a metal catli'6n ﬁP?YF@?Qﬁﬂogﬁéy AT | Bast™2,¢ i ATorder 6 Fbrma fiBrous
pr oduct, 4)thbﬁ@u5tpéoduahqes bsol ated; rcharaeterized kaldhaten35+b)chhe

protein nateﬂéye f (gs&%lk pg%%gkg mat rlal]j gelqgt d ﬁﬁpqﬁ}hesgroup
consisting o ered mTk protein"and casei mate.” The

| att er - nent |vorté1d>ut;aseh<vra:bleaues e)TfD@dl énti¢ ytialdkalactaetal cor tlammuriammhate
casei mat e of s%%gsgéa%%o%m id Yap 2 Juby 2006, Téé%e%bOVr?é@}tthQPQQs Serthgs of

mlk protein materials forms, wthin the range of these materials),

sel ection mﬁﬁéﬁucéu%%%§§¥ﬁqﬁﬁ Feuts t 6 at prioduct whRieHaiv™be used mnth
success Ww thout phosphate. The digesting action of the phosphate 5

di scussed abgve is absent in these cases; neverthel ess, the mgr duct

obtained is ad%aifﬁlgﬂlr?%b%b%d&“e%ﬁs%ﬁ on.© ﬂ"?@cﬁé]?‘?ﬁi cul ar SO MERt s
whi ch are deﬂ&&mbedflmhbherdﬁﬂﬁﬂdﬂﬂﬂlcakabﬂﬁ @memmeugnesﬁnnmappbﬂeaéi@n

wher e t hey o] te t e )sphat e t |, e SO
of valug%lnqﬁh & %os%hé?eg?oééhagé figgéér ed g d%eg%lgkﬂ%fhéﬁg Bgéct
matter of clriogsh9te-14e"21eLh? jescgliseddeemed UOEbethﬁC@v@Drété@ttﬁr t he

i ndependent | y; far.mylated aet hod de§§riQQQM%@Q%%meBntEhSef9££%r58}a@%8thﬁU|ar
enbodi ments. 15 The fibrous product which is obtained with the aid of the

method accdrti AGIEB=tHe i AveatTah: ! éfs%@aiieﬁ%frfgfl@&éikaa%eafltférthuet “hag

of particular embodiments.
15
The fibrous proeduct which is obtained with the aid of the method
according toe the invention is expediently packaged after 1t has
been shaped, iscolated and finished as appropriate. A suitable
packaging method 1is a wvacuum—packaging method 1in which the
20 product is placed intoe plastic packaging, for example made from
polyethylens, under a vacuum and the packaging is sealed. Other
packaging methods which can be used in this field may also be

emploved.

25 Before or after it has been packaged, the fibrous product may be
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, 1t 1s also possible toe use other preservation

30 technigues, such as the addition o¢f preservatives or stabilizers

(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 toc a ready fto consume meat
substitute product which is c¢btained by culinary processing of

the meat substitute product obtained according to the invention.



been shaped, isolated and finished as appropriate. A suitable packaging
nmet hod is a vacuum packagi ng nmethod in which the 20 product is placed into
pl asti c packagi ng, for exanple nade from polyethylene, under a vacuum and
the packaging is sealed. Qther packaging nethods which can be dsed ipsthis
field may al so be enployed. 25 Before or.atter it has been : e
fi brous product may be subjected to a preserving treatnent, such as
past euri zatiof &F°=sterdliZati®on  Pasterurizdt fon @i PI i1 My “cases be
sufficient dd@redexampl@catoB,8 gr6b6.EH0C LoacIBH,M Ahokdd addi tton teke
pasteurizatign, {t s also possible to use other preservation 30 . . .
t echni ques, such as"t'he Addi tion” of preservatives or stabiTizers (Sﬁlg
ascor bat e, benzdiclaet d)WigppHradpudtmemtnzcéte. i Thehdulventi ontal sdateltates to
a neap S@bs%ngQ% QQQQHQ% m@bghwﬁfch(¥%fﬂdygjﬁﬁet&lgbgufﬂﬁbéﬁré d%rggtggq
descri bed above. 35 Finally, the invention relates to a ready to consune
meat subst itut'@pr-odee’t vkl chi §1obt ar nede byt | wary pridcessi et Phe
meat substi tuie -product:rebt aimed-aceesding t0: tihe jisnventdiona 21s3J4 y +2006
- 12 The product which is obtajned with the aid of the rr?thod, can b%
cooked in t HEGVENZ i F1€d,“podtched’ “soked® and™t & I ke Y wh thatt © T°F
probl ens; itfwannal sosbe:tconverted it prsnacks, sausages or the like. Wth
regard snacks, it should be noted that they 5 may be savoury, for which
pur pose the flavourings required can be used. However, in view of the
dai ry natur€'tof ftihgostartpaget mat eri abs; theffibrousstpriodacterabiich ¢s 2
obtai ned using the .pethod agcarding;to ihe.,i nventien.isnal s9..m nenptlLy
suitable for formng a sweet dessert-t%/pe &rﬁ?duct. 10 The fi brous product
is a meat or*¥i*$K Stbstftate Prodaét ot e 76 sweet dessErtFiRe
snack, in whirehitbhe fbees=f efmed=-adhered,0 one @notherisnatucal kys The
appearance of the products obtained is of a culipary nature, the golour is
processing by bkaking, braising, smoking, microwave heating or
other treatment, it has a true meat or fish appearance and
sensation in the mouth or a fibrous dessert sensation 1if a

material which has been/can be made sweet 1s used.

20
The homogencus mixture which i1s formed in the method generally
contains 0.1 to bH0% by weight of protein material, such as milk
protein or products derived therefrom, preferakbly 1 to 40% by
welght, based on dry matter.

25

The hydrocolloeid which precipitates with metal cations, such as
for example scdium alginate, is present in an amount of from 0.1
te 10% by weight, in particular 1 toe 5% by weight; the phosphate
or polyphosphate is present in an amount of from 0.1 te 1.5% by
30 weight, all percentages relating to the total weight of the
homogencus mixture which 1is prepared in order to form the

fibrous meat substitute product.

The solution used to form fibres, which is a soluticon of a metal
35 cation with a wvalency of at least 2 as described above,
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 toe the sensation in



15 fibres have an appearance simlar to that of nmeat fibres. After
processi ng by baking, braising, snoking, mcrowave heating or other
treatment, it has a true neat or fish appearance and sensation in the
nmouth or a fibrous dessert sensation if a material which has;hbgen/cansbe
made sweet is used. 20 The hormgenous m xtuce which is fornmed in the method
generally contains 0.1 to 50% ght of protein material, such as mlKk
protein or ptrll‘fdu@?%ﬂaerwh\?@d Théﬁ%ﬁroﬁ preferably Fito™4o% EV Wkﬁgﬁfj,lt
based on dr y:cﬂ‘ﬁfeherfatfc'ﬁd Therhydeoecot | ok dnitieh prieciqirtatesswidrh metak s
cations, such as xgnpl e sodium al gimate, is present in an anmount of
fromO. 1 to 10% Eyon Qirght i particular | to 5% by wei ght; the phosphate
or pol yphosphate is present in an anmount of fromO0.1 to 1.5% by 30 wei ght,

al | percent ages . relat E&Qnétqo‘%whgft91%@'hé%'g%%ugfmﬁbﬁmeh%m%ﬁ%é‘g &HE@
which is prepared in order to formthe i brous nmeat substitute product.

The sol uti orffused ¥ 6>F o ei bres” Whi ciy |Cs drsoldtienlof a0netall 35284t on

with a val ency-cof.-at iLeast 2 as cjescri bedoaboves migeneralilsy rhas at thls
concentration of fromO0.01 to 15% by wei ght gref erabl%/v 0.05to 10%0b
wei ght . The 'StPERGLH of tthe 'fi Bre " Whi ¢H sI'FeFat @t t6 t'he sensHtion Ph 21

July 2006 -atl3eathe?pouih aMaapla bi t€ldisnt akeny;ids affhected by Advedsalt
concent I‘%tl olr}O fggﬁﬁ?%@lt%e artr.xlé g{g@({g&%};uf%oncent rati on r_esul ts i n a

st ronger b the form e honpbgenous m xture, which
t akes pl ace at a tenperature of 20 to 900C, in particular 30 to 900C and

nore particufar |s)€1§09&uttl%% honpgenoys . i éEMﬁng Q@LQra?&tlyt Bk§du£ﬁr§per ature
and the solution of a nmetal cation with a val ency of l'east 2, for

exanple a calciumchloride solution, is added at 10 appr oxXi rratel y the sane
t enper at ur e.TrEhessal t ssolutéontis &%@edpwdi@i$ta-t£éﬂ1 ng,r gener akby-gradual | y.

15 generally contain 0.01 to 15% by weight of =salt, for example
CaCl, or Ca acetate. The CaCl; concentration 1s advantageously
selected to lie in the range between 0.5 and 8% by weight; 1t is
preferable for the concentration to ke no higher than 4% by
welght.

20
The totazl amount of salt solution will typically ke added over
the ccourse of 0.5 to 5 minutes, in particular 1 minute for a

batch size of 1 kg.

25 The addition is expediently effected by spraying a salt solution
onte the homogencus mixture which 1s at a relatively high
temperature; the salt  solution will preferably ke at a
temperature which corresponds  to  the temperature of the
homogencus 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 betwsen 1 and 6% by weight,
more particularly between 2.5 and 5% by weight, based on the

35 total weight of the homogencus mixture.

Obviously, 1f a protein product in which there 1s no fat
(anymore) is used, fatbt can be added tce the homoegencus mixture.

In this case, it is possible to choose from vegetable and animal



The salt solution for the precipitation of the fibres will 15 generally
contain 0.01 to 15% by weight of salt, for exanple CaCl2 or Ca acetate. The
CaCl2 concentration is advantageously selected to lie in the range between
0.5 and 8% by weight; it is preferable for the concentrati ogﬂ&@emgG

hi gher than 4% by weight. 20 The total_ qm)unt of salt sol uti

typically be added over —the course of 5to 5 mnutes, in parti cuI ar
mnute for a2atch si'ze of® 1ef%edl?@tTﬁé> addi t7 oﬁa?%faé?ﬁed?%nfniﬁté)ffﬁéﬁfied
by sprayi ng seegeakblsoldit. onxztonto dtheahenegenous pextsre® which is at a
relatively high tenperature; the salt solution will preferably be at a

t enperature which corresponds to the tenperature of the honbgenous

m xture. 30 Fﬂm@hh@mg@,nouslmlxjtnﬂse aey coatanmnifoat , csucheasadrddk fat the
originatisng fromthe m:lk fromwhich the protein was separated. In this
case, the fat content may be between | and 6% by weight, nore particularly
between 2.5 and 5% by wei ght, based on the 35 total weight of the
honogenous M xtur e:nOoviusly, pidaatpriotLei Pepr odueted N whi chy tﬂ%&)uigmpo

f at (anyrmra) 1S used, fat can be added to the horm% nous . m xt ure.

this case, it°9§ pc}élsl%d&ft Choose 5 r'dm'veget abl 84 &ni-ial'S 2125341 §h§006
- 14 fats; didcews| lnchetexpeds ent st oruseval satwur at-ethy0r unsatu=ated. The

veget ablg fa. .M xtu Péd d'j& E}‘%% ?ﬁf“ ea%a e used. . Fyri Epg%kQQAf?ftqu OMELpgs

and flavouri ngs can m‘) enous” m x
fibrous pr omﬁﬁtEHESZ@@W ftorhved P liEtei snt I@eﬂdeaghpy fuwials@edCWﬁCdﬂdi@iiet bhe

renpve resiques; of DRt aallls(battl OBEta%‘da thes %ﬁ@@%shr@é SEULG kS, 8hS80,.r gggved
for exanple by pressing. The 10 finished product may, for exanple,

vacuum packéd® af terhSkhi @ﬁvaﬁﬁt@eu@?%t Fon takestpraceli nlér deFote uﬂ? her
consol i dat e @ cved further through compression of the fibres.

15
After washing and pressing, the fibrous product cobtained has a
residual molisture content of from 1 teoe 80% by weight, in
particular 40 to 60% by weight. However, levels which are higher
and lower than these particular levels are possible, depending

20 on what is desired.

The invention will now be explained with reference to a number

of non—-limiting examples.

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

water.
30 The phosphate material used was sodium polyphosphate (NaPO;),
where n ~ 2b. All the percentages are based on weight, unless

ctherwlise 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/100 g, molsture content 63.4%)
and 600 ml of water with a temperature of 55°C and 12 grams of
sodium polyphosphate  (NaP0;), where n -~ 25 1s prepared. The



product and also to obtain a good shelf Iife. Vacuum packing has the
further advantage that the structure of the product is inproved further

t hrough conpression of the fibres. 15 After washing and pressing, the
fibrous product obtained has a residual noisture content of.fram] -t8:;80%
by weight, in particular 40 to 60% by weisght. However, Ievef§‘mh‘th‘are

hi gher and | ower than these particular |evels are pOSSIb|e dependi ng 20
on what is desittéd. 'Therdnvent Fon wit 1™ "SB%E%%EP§¥heéOmFFﬁ“?éﬁ%ﬁ@ﬁéémto a
nunber of noRrrikhiRtt (Mg examphese] 25MH)n stbhecexper i entks e rsod umaldginahe
(Kel co DMB) was .used_as. der ollaid mhlch recipitates w

Conclnuolls mix

ure edthgF %PO &
cations; the preC|p|ta%|o uti'on used” alnedsdﬂﬁ CaCl12
in water. 3ﬂfFhéoph©S§hHﬁebMBWQQQHﬂ Q@éedumasﬂ50dﬁan1@@lyph@sbwaKEI@%BPOS)
where n 25cor/%'1ku5 h§ Q@i?&ﬂ%gageﬁqearﬁat%s%%e‘fl{e'&!&%seu%ﬁs we@bherwise
|nd|cated Exanpl e |: Cheese curd as starting nateri al A m xture of 600
granms of curldS Measdanteir'd (45%L96f af th ey’ Gratt ér o éapé?waééﬁveﬁt

533 ng/ 100 gurebsturiecanient 6349 isand 600 mhqofi Waterowd hrgom the
tenperature of 550C gnd 12 ms of sodium onphosEhate %NBPOB) where n

- 25 is prepared =The 21 Jul @%’2@66‘”&151“1%@ Xt 0 E°T 5 ¥ r ansferted T6 4"
hi gh- speed mixer, 40m£§anﬁﬁﬁilsod@umMJakgmmaUet@Kﬁh&memhhmugeﬂumwﬁb and 600

m of a S g.. T prep

sprayed mntﬁﬁgﬁo E%EE%M ﬁ@bstreanﬁ @gﬁﬁﬁggﬁg}é%?é o??dgg 8%5)
Sol ution VVtHrd@u@éntthﬂoa§0€ﬁmaﬂﬂlﬁgedTh@tm@di@ahéﬂmeeml@h&é@@UQUrdlmblght
and the total,weight ofrwater is in this case | to approximtely 3.
During stirring, a fibre is forned and is renoved fromthe residual
liquid. After washing and pressing into the desired shape, a neat

substitute w:ddhpasStr uciHdeger asesblitnggchiekenand
15

a]

An amcunt of 600 grams (50+ % fat in dry matter) of cheese of
the Maasdam tvype which has been ripened for 5 weeks (calcium
content: 786 mg/100 grams, moisture content 39.5%) in grated
form is mixed with 12 grams of sodium polyphosphate and 600 ml
20 of water at approximately B55°C. 40 Grams c¢f sodium alginate
{(Kelco DMR) and 600 ml of water at 55°C are added to this more
or less homogencus mass in a high-speed mixer with continuous
mixing. The thick mass formed is gradually mixed with 00 ml of
a 4% gtrength by weight calcium chloride seolution until fibre
25 formation is complete. The fibres formed are removed and are
washed in ample water in order tTo remove bthe excess calcium
chloride. The fibrous mass 1s 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

30 and a short fibre structure.

Example III: Scdium caseinate as starting material

The method started from B85 grams of sodium caseinate  (DMYV
35 Internaticonal, sodium caseinate) with a calcium content of
7¢ 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,



10 good cohesion is obtained. After pasteurization of the end product, the
abovenenti oned nethod results in a product wwith a 1|ong shelf life. Exanple
I1: Cheese as starting material 15 An amount of 600 grams (50+ %fat in
dry matter) of cheese of the Maasdamtype which has been ripened.forys
weeks (calcium content: 786 ng/ 100 grans, ooisture content 39.5% in
grated formis mxed with 12 %ram; of sodi um pol yphosphate and 600 mi 20
of water at dpproXPafefy 550CT 407 ae” of V3t Gih PG ntt e (Kelc o DvB)
and 600 m ofitnater-atsib550Ciaresadded taxthi-s nbreined less theapgenetshnass
in a high-speed mxer wth continuou m xi ng. The thick mass for 1S
or adual Ty g T thr 600 T ar B aoe Rt T ERGTE by el Dt A Gm o e
sol uti on unturdtifli br €02, formati 6n-is ‘conpltet ecd Thef farbreshi op mad-car=e na,
renoved and are . washed in_anple;vater in_order 19 remye theexcess, .
calcium chloride. The fibrous mass 1's pressed into the desired shape,
packaged and'pasteuritzedt ' Thecneatstlst i tht e Obtaihed "ALEhAI §OTway- has a
noi sture condent 708 .58 to 68% a pleasant cheesy taste 30 and a short
fibre structure. Exanple Il1: Sodium caseinate as starting material The
met hod started from 85 grans of sodium caseinate (DW 35 International,
sodi um caseiat epivant dya dalei um eontienteaetindte ngd 106tgradss ia protekn
content .of 90% i stur 5% .The.sqdi um.casei nate was
di ssol velg i né)O O%R%Q‘; ° \A%t gpggpég%@é%% jg/%(fallrrl:slec(% %s%ﬁlﬂut?ﬁ pol yphosphat e were
added, followed by 110 grans of butter. After m xing to forma honogenous
mxture, 21 July,12006. yn-16,-30-9r ang.of . 50di wn alginate .and 600 m of warm
water were added W Th intensive m xi ng. The m xture obtai ned was treated
with 600 m of a 4% strength by weight calciumchloride solution wuntil a
long, strongfi breahs oht ained-pAfter washidg,-=pressing, Sthkbavouri ngoand
pasteurizing, this meal substitule product witha chigcken, structure and
protein content of 82% is disscolved in 600 grams of water at

45°C and mixed with 2 grams of sodium polyphosphate and 110
gram=s of butter. After pressing/mixing, 40 grams of sodium
alginate and 600 ml <f water at 45°C are added to the mixture
20 with intensive stirring. The mixture obtained is combined with
00 ml of a 4% strength by weight calcium chleride scolution.
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
25 properties and a chicken-meat structure. The end product has a

moisture content of 70 — T75h%.

In a separate test, the abovementioned whey-protein concentrate
was dissclved 1in water and Then subjected to a denaturation

30 treatment by heating for 10 minutes at 95°C. This was followed
by cocling 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, 1t 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/l00 grams, moisture content: 4%, protein content: 30%).



68 - 78% The advantage of using sodiumcaseimate is that there is no need
10 for there to be whey-processing facilities on site. Exanple IV:
Whey-protein concentrate as starting material 125 granms of whey-protein

concentrate (Arla, Lacprodan 80, 15 calciumcontent: 374 ngé@Qﬂﬂ%{@@g6
noi sture content 5.5% with a protein _content of 82%is dis v i 00

grans of water at 450C and m xed with 2 grans of sodi um pol yphosphate and
110 grans df' BOPEer. o aftet @5?@@&%@/%%&035?%@“ gramg o Fs6di Um - cal i it e
and 600 mM of water at 450Crarelagdedqtotrt henai xtur €-20swWetth Huntensiwvee
stirring. The mxtyse oblgined is combined with .000.m ob,a #%strendth by
wei ght cal ciUm chl oride sol ution. “"After "Was gng and pressing, the meat

product obtaigred epdded | avoureds Afstser thetproduettihvast beegn vaeuumpacked

and pasteurized, Lhe resuldiyis,a feat, substitute wi.th,goed cooking 25,
properties and a chicken-neat structure. The end product has a noisture
content of 70e2575% Wih % ISépar af et esiticdt-h&=abbvemsiiacened. whey-pProtér n
ggncent rate pdgﬁ%ﬁgh(§_SQIIMYfGJQaé.trlbOuM?ZQEi@{ﬂdrésl’lggoséqm_r%pb@dag@?@l ml Ta;@lg@&kgn

t reat nent eating.for m nut es at : is was foll owed by
cooling to 4%5’eéﬁﬂe?hgﬁmfh%ftégtt&ﬁ§ecéﬁiﬂﬁﬁ§d é@jgﬁgérﬂgéﬂouébg%e.t?ﬁe
result of thedsest was simmiulkanl t o dvherr esul t=oftct heat ori giinal. test
descri bed above; in this way, it was possible to limt the protein |osses
via the washing water. 35 Exanp V: Powdered m |k as starting nmaterial The
m | k protei MMhasedris skinmeld:micrk powder 1 ¢ calrerdmacontentsred 160! hg/1$00

grans, ”UiShurérggﬁt%ﬂi3ség%bnpr§%f§ﬁ%o%gﬂgﬁ%ﬂ3 30 e, 21:July. 2006, 17 An
anount of 250 granms was dissolved in 600 M of water to which 4 grans of
sodi um pol yphidsphat eéhafd 1F0 Yicais “of Sbutt"er were added=rTherr 40" grafis of
sodi um al gi natee. andn600nad tofi matennt wese 1edded- e sthi 5o NASSra,t efince,

. . . 5 : .
g{)ffﬁ I”gﬁ% gfast ne.gMulsion > ontalned with 600 m, of a 4% calciumchloride

material in the mixture.

Table 1 shows an overview of the tests carried cut as well as
the most important paramsters.
20
In the examples discussed above, 1in the case of powdered milk,
whey protein and sodium caseinate, 1t 1is possible to dispsnse
with the use of a phosphate material vyet still obtain an
acceptable product, although the preducts which are prepared
25 with phosphate material achieve slightly better scores in
gquality assessments.
In the case of powdered milk, it is generally also possible, by
high pasteurization of the powdered milk soluticn, to cbtain a
good product with the advantage of lower protein losses in the

30 washing water.



pl easant white fibre is obtained. Washing, pressing, flavouring,
packagi ng and pasteurization results in a pleasant product with
propertjes sim Br-to thos& of mEat. Wthout flavouring, the product
has a peutral<fiavour sinilar to“that of”nmilk.” 10" The above

formul ati on wlhiEch is based on powdered mlk uses 4 grams of sodium
pol yphgsphat ey “However, if “the alount of: cal ciumwhich is present is
taken bpto consi@eration, It has been found that” this anmpunt can be
increased to g _grams, since, 15 as with he other raw materials,
there is an excess. of phosphate _material in the i xture., Tablg |
shows an overViéw of the tests carried out as Wwell as the nosi

i mportant paranmeters. 20 In the exanpl es discussed above,.in tihe case
of powdered milk, whey:protein and sodigyimcaseinate, it is passible
to dispense wth the use of a phosphate material yet still oltain an
acceptabl e product, although the_products which are pr epared 25 with
phosphate naterial aghteveuslightly better scates;in qua’ji ty o
assessnments. In the case of powdered mlk, it is generally al so

possi bl e, by high pasteurization of the:powderedem |k solution, to
obtain a good produ¢tswith the gdvantage of |bwer proteim |osses in
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-C~ -G -G -C0 riQ ~I -C EH OHMUZ21 July 2006 - 19 CLAI Vs
| . Method for the preparation of a neat substitute product which
conprises protein, wherein: 1) a protein material, a hydrocolloid which
precipitates with netal cations and water are added to onecangtiher,o2) the
conposition fromstep 1) is formed into a honmobgenous m xture, 3) the

m xture friomIi2F:is mxed with a solution of a netal cation with a val ency
of at least 2, in order to forma fibrous product, 4) the fibrous product
is isolated, characterized in that 5) the protein nmaterial conprises a

m | k protein maferical foand 6)rthe i kture" of wirkksproteivyemateriat ,which
hydrocol | ai g, whieb precipi tatesiw th netal cations and water is forned in
t he presence of an anmount of a caIC|untconEIex form ng agent. 2. Method

according tho cl@i M1 cichatacterized i WAL 7St 6t " aPFoal i bt Gre Of 1t he
protein n&ke@uabaandnmaﬂEﬂm@ﬁefmﬂhg auhed ical cicuamec ongpt ex- fornlng agent

mat eri al i did th%ngtntxtdﬂ% an n thejgxd%éco%10|d N ol s
preC|p|tates net al I'ons |ﬁ¥?oducea 4© accor%mn o
claiml omukﬁucharacterlzed in that the mlk protein material is selected

from - CUPQ erﬂkghﬁgégﬂ%klﬂgmn 2y 12 mixed with a =solution of a metzl

cation with a wvalency of at least 2, 1in order to form a fibrous

product,

4) the fibrous product is isclated,

characterized in that

D) the protein material comprises a milk protein material, and

6) the mixture of milk protein material, hydrocclloid which
precipitates with metal cations and water is formed in the presence

of an amount of a calcium complex—forming agent.

2. Method according to <laim 1, characterized in that first of
all a mixture of the protein material and water 1is made, the
calcium complex—forming agent material is added to this mixture and
then the hydrocolloid which precipitates with metal cations 1is

introduced.

3. Method according to claim 1 or 2, characterized in that the
milk protein material i1is selected from

- curd from cheesemaking

- cheese

- powdered milk

- whey protein

- alkali metal, alkaline—-earth metal and ammcnium caseinate.

4. Method according toe one or more of claims 1 - 3,
characterized in that tThe calcium complex—-forming agent 1s a

phosphate material.

o. Method according to <laim 4, characterized in that the

phosphate material i1s selected from alkali metal and ammonium salts



- cheese - powdered mlk - whey protein - alkali netal, alkaline-earth
nmetal and ammoni um casei nate. 4. Method according to one or nore of clains
| - 3, characterized in that the cal ci um conpl ex-form ng agent is a
phosphate material. 5. Method according to claim4, charactefized?i% t hat
the phosphate material is selected fromalkali rret al and ammonium salts 21
July 2006 cf r20spbfriphesphori ceacirdcerhpol yphosphoric acid. 6. Met hod
according to claimb5, characterized in that the phosphate material is

sel ected from di sodi um hydrogen phosphate, sodi um hexamet aphosphate and
tri sodi umphosphdted 7aciettiod aceordimg tor cldiamasiecharactieri zed: i nhehat
the phosphatenmaterial-is sodi H@Mé@hﬂ%haél%o(dN@Bo%&d%%@ pRosprédR.e,8

Met hod according to one or nore of clains - characterized in that the
amount of %lmﬁ?%ﬁﬁaﬁo%??ﬁ%@“éigéﬁfsoﬁhsu”étph%%?t%uff| cient to forma
conplex with free calciumions which are present. 9. Method according to
one or nore of clai ch racterlze in, t hat _t he anount hgsphat e
mat eri al i7§ 0. t%deO/a%cordln s “baséd " ongt he'total“o Zecgm Qh PR
const i t uentls=ghathe mla(om)g@lnoussm Xtdr emn 1©plbopb¢mdiaa©cord1a?@3 r10 ongsgrE
more of the preceding clains, characterized in that the hydrocolloid which
precipitates with netal cations is present in an anmount of 0.1 - 10% by
wei ght, based on the total of all the constituents of the honpbgenous
mxture. 1. Mhodsaceordi-ag.d o «d aidnd0,ochafact erdzedii=Ankhat the 7,

hydr ocol | oi d which pr eci itates with nmetal cations is S%dl um algimate., 12.

Met hod according®t o She''brtidr e '6f T HE pr 8Eeding €l di e’ Sxcharadterizad in
t hat the pH oft t he=hombgeneusnm xturerof aprotel oy with free calcium ions

which are present.

9. Method according te one or more of claims 4 - 7,
characterized in that the amocunt of phosphate material is 0.1 -
1.5% by weight, based on the total of all the constituents of the

homogenous mixture.

10. Method according toe one or more of the preceding claims,
characterized 1in that the hydrocollcoid which precipitates with
metal caticns 1s present in an amcunt of 0.1 - 10% by weight, based

on the total of all the constituents ¢f the homcgenous mixture.

11. Method according to <laim 10, characterized 1in that the
hydrocolloid which precipitates with metal caticons 1is sodium

alginate.

12. Method according toe one or more of the preceding claims,
characterized in that the pH ¢f the homogenous mixture of protein,
hydrocolloid which precipitates with metal c¢ations, phosphate

material and water is set to a value in the range from 4 - 7.

13. Method according to claim 12, characterized 1in that o
prepare a product with a meat-type structure starting from milk

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



hydrocol | oi d which precipitates with netal cations, phosphate material and
water is set to a value in the range from4 - 7. 13. Method according to
claim 12, characterized in that to prepare a product wth a neat, type
structure starting frommlk protein nmaterial, the pHis set to a value
between 5.0 and 7.0. 21 July 2006 - 21 -34_ Method according to claim12,
characterized in that to prepare a product with a fish-type structure
starting from'm e prlotEiw materital ,“the pHi s“8_t1'¢ a4l ue' betweeh®4. 5
and 6.0. 5 kﬁepwbbhedpa@@@ﬁdnﬂght@,Gnehetm@@rﬁnﬂkmmhe pt ecediong retains
characterized in.that a f|n| hé%{naterka{ sel ected from flavouri

col ouring aﬁﬁjve et'abi’e or ‘ani

f'at ““vegetabl e "or anlnal pro?eln and/ or
m xtures of two or nore such materials is added to the honbgenous m xture

whi ch has been farired, %Qcéﬁdl%t@&d QACCOr dllngﬂetgf Oﬁﬁe %ré@écﬁn%f glaios |-
15, characterized in that the protein material is mlk protein nateri al

sel ect ed fromapentereedn 1k, \i\ﬁély pEot e ntdhd'S caSermate, ankbitre metrAdd is

carried out dnbheiabsence of ng aﬂ}& p@@@tmgtee oraternhal . 7, x}\@j{em@@le or
according to aone ,or _nore of clains characterized in that

fibrous produtt'®laffercit %Oﬁe@hm%ﬁ%oaf and i’Sof'ated>"f's pasted Fzéa in
order to be fdaaidshed:h20c18geMethod accor ding trasohecworfdarre.of clains | -
17, characterized in that the fibrous product is packaged. 19. Meat
substitute product obtained using the nmethod according 25 to one or nore
of clainms 114.8. "20hcSaveury Gmnisweet @mc@fobmaif@ledﬁby cprocessi ng al>,

fibrous prQﬂHﬁ%cEQEfﬁQj“ﬁEh‘&nﬁ;atge pAohes pethod -ageordi ng: 10 oneafy,

nore of clainms | - . 30 21. Ready to consune meat substitute product
obt ai ned byf“%ﬁFFﬁérysﬁﬁ%%%%%lnéF%W aPprodisct  decdrdi ngeto ¢lrairm19. anc

caseinate, and the methed is carried out in the absence of a

15 phosphate material.

17. Method according tce one or more of claims 1 - 16,
characterized in that the fibrous product, after 1t has been
formed and isclated, is pasteurized in order to be finished.

20
18. Method according to o¢ne or more of <claims 1 - 17,

characterized in that the fibrous product i1s packaged.

19. Meat substitute product obtained using the method according

2h to one or more of claims 1 —18.

20. Savoury or sweet snack obtained by processing a fibrous
product formed with the aid of the method according to cone or
more of claims 1 — 18.

30
271. Ready to consume meat substitute product obtained by

culinary processing of a product according to claim 19.





