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-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 whith conprises protein,
wherein: 1) a protein material, a hydrocolloid which

oSBT FRat vt PRIA A RSSO & M Pty Tt o,

f or MEAISUBSTIOUIIEPRUD N FIOBEAIRED WATH Y RIKTROD AND
2) is mxed wwth a solution of a netal cation with a

val ency of READY EECONSTMFMIRYT SYBGIThUAE PRORECT
product, 4) the fibrous product is isolated. 15 The
fibrous product, possibly after further processing,
f dhenvanti@atel Besids hirhethel for doyatparsionnetahoeht ohibdtiits product which
type i.s known from NL-C- 1008364, in the nanme of A
C“%RBPﬁﬁﬁFﬁ¢ﬁewgﬂﬁﬁrpatent descri bes a nethod of the
t Y P& pARSH WBEAL ahy R oD OREE bicRPithRE wilh RE]SSEIBE and water are
non- anlnal protei ns, such as proteins derived from
sogded tpiopeanateérze and the 20 |i ke, to form neat
S titutes at. t he hono enou m xture
20 BlsempBaition bpbVeteDHT Bmed S RRBe B g SReTn and
hBﬁﬂl@QﬂHL@é ﬁoM)Q@nﬁie@%lﬂi 5 8d188oMb it PmBRL @e{tlon%ﬁi HP8ency of at
which are precipitated in the formof fibres on
aé%@ﬁhﬂneﬂhth@bﬁﬂéﬁﬂﬁﬁﬁI@What solution of a neta
f at least 2. 25 The appli cant

L{ q¥mmk1”%mF?md§%M?ge nmet hod descri bed to convert
nllk protein or materials derived fromm Ik protein
|nto a fibrous neat substitute product. In the nethod
dé&e Fibpwg Pr(gluﬁb R@ﬁéﬂb agerrﬁlgbqr}igo‘@rss%g,gp@pq}a meat substltute product. A

X%’E}%‘El%f'tﬁ gy Wi Elli]{) ﬁ‘c}fr?gi} e-%%?%%ﬁ hinht ﬂme §AL! @R&veldam.

wat er genera y stirring at a
tenperature|r1the range from 20 to 90C, nDre

IarI m 30 t and rall
%‘Eéﬁl pae e e i e 6 e Bpesrerivag ny |lﬁlt@<rﬂll|°90ﬂ for
ﬁbﬁ%@ésﬁ% ﬁo%@l%lﬁ‘ltﬂ%@msg Q1R h RS BF(ﬁélﬁs Whried TRt S(ﬁﬁgnéé} b2 and the
onbgenous
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 metal cation with a valency of at least 2.

The applicant has attempted to use the method described to convert milk protein or
materials derived from milk protein into a fibrous meat substitute product. In the method
described, a homogenous mixture of protein, hydrocolloid which precipitates with metal
cations and water is generally made by stirring at a temperature in the range from 20 to
90°C, more particularly from 30 to90°C, and generally at a temperature of approximately
50°C. At a slightly elevated temperature, the protein will melt and form a homogenous

mixture with the hydrocolloid which precipitates with metal cations and water.
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m xture with the hydrocolloid which precipitates with
metal cations and water. -2 It should be noted that
the term honbgenous m xture in the present application
is used to cover both enul siors; dispersions and
solutions. 5 Wth sone proteins, for exanple cheese
mlk protein, the use of an elevated tenperature wl/l

| gadotia beBlotddNBat tHé {ennthtiﬁlolg%ﬂlls tmlkﬁ‘l@é 1nttH<;epn:§5H¥ 4 %ﬁon is used to

mxture is a distribution of two liquid materia
whdh batheennidsionso disbbusions aghgolatioisher, i. e. an
emul sion. Wth other mlk proteins, there will be no

nmel ting, but rather dispersion or dissolution wll

t Jkigh fIndCproteddd, ot eRaldpleicBBest nitkigroRig $IRNGL ofhn clevated temperature
organol eptic benefits, mlk protein material is

d wakl lagd b Blme. Mith ﬁhl@vr@glét that Téle BeEaEnpus RHsUEhis piflstribution of two
gﬁlﬂgﬁzﬁgxgal Hsﬁlape fl I@’oﬁfbfe 15%ng ﬁ‘ﬁ&tﬁg} iareeatpgrgﬁlgf&l “ﬂth other milk

el n er|a such as soya an
apfbtanzﬁ tipee ivdll band m:eltmg tutpathtedipersidh er FRGAH N w111 take place.
(protein digestability corrected am no acid score) of
protein fromcows nilk is 1.21, while that of soya

| $n RaddorPddnd PRkeRb Y‘@l%%ﬁolkﬁt1cobe413ﬁtsmﬁ1%|rot9ﬁ%atm iédistinguished

score 15 of 0.92 ; therefore the ml protein
maber vaktablstwatelnthsweh els Dettcerof ttltymm mdabltoerkmm Iae present in

net h des e preanble app

oy AT BPEh e b uBbFS B PriEL ARG P ek e feig partern.
haQRp @eROUSS Mrstel! @igedtbilleoRBERH ABFhoPIcid Soft)lof bfdtbih filoth cow's
obtain. 20 It is an object of the present invention to

prulkiigé.2d. wbﬂmhabﬁf soga isH-81 archihpbefkvhaghis 0. %len@kbquhas a score
t hf ? 99r ﬁq z%Cre J[ 'S m1 n%o?em materlapeﬁtn&eﬁ% sc?remﬁet%er than mf:at

and the n1xture of protein material, hydrocoIIO|d
which precipitates with netal cations and water is

f ¥hradhe methed dﬁ?%@?@ﬁ éethsPropmbgrisuipliest togn s piskes phamaterial
c a%ﬂédﬁherefg&h %hg?%‘?r?o ﬁaﬂ&s Qgﬂlrgsms lndt &R%e& PIEIS fdﬁfﬁ%ult to

clumions are urally present in m
pobtag. N or naterlals derived therefromor are added
during processing may forma precipitate with the
added hydrocol |l oid, which precipitates with netal

c "Etlk M Bbje B ot Rl M%@ény 1nv\ém1&noriﬁ1§v1§e ROy RAVR ES/vback. One
effect on the further sequence of the nmethod and may

| eddtiowtodhsalravwiusk isnekprofide ninfetirad inywhich thi @rdieininediehl comprises

p%%% Cprotelr]; materlal 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 are
naturally present in milk protein or materials derived therefrom or are added during
processing may form a precipitate with the added hydrocolloid, which precipitates with
metal cations, prematurely, which has a highly adverse effect on the further sequence of
the method and may lead to a serious lack of uniformity in the finished product, if a
usable end product can be obtained at all. In the method according to the invention
described above, the presence of a suitable amount of phosphate material means that a
complex is formed with the free Ca®" ion content, with the result that there is no

premature precipitation of the hydrocolloid used. A homogenous mixture is then

obtained without problems.
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30 usabl e end product can be obtained at all. In the

nmet hod according to the invention described above,

the presence of a suitable anount of phosphate

material nmeans that a conplex3s fornmed with the free

Cat' ion content, with the result that there is no

premature precipitation of the hydrocolloid used. A

h WMQH@F‘:%sJHt YR ik %ﬂ@@ Qut WRA atv%dtovuohbaﬂh R §8Rin material
he present nmethod is carried out mn%h a view

t onte o fbequsinaggt suhstinike prodedi withet ¢hd presenchebplwsplide material, the

at substit uct, ut..th esence of
DR RoPE® bt ZhiO b e BT P EFTRA L e formed
t vitheli frRunRdintk the Ak gohORRRE af natirhlly piekdnt beafeqiim@during
5wth difficulty, since the calciumions which are

nafqg?%ﬂmgyl%ﬂr loqurinalgre Mﬁ@paﬁur@cpfdlﬂﬁr hmocw&@wlwgcqhéaée used,
sﬁﬁﬁg‘?ﬁ%%ﬁo waguegmh%@ IEHFIS'?QI&E Qﬁ?ku ?{0 cufe!

ysa e use Fesul pro uct with | ess
cohe3|on which is nore dlfflcult to cut . Surpr|3|ngly,
it has. n M/ﬁlen f und th g} pr esent newg for
c SPIPEFIS a3 PRV ERR 01'@ 5 peent pathodylar cgtain milk protein
Cfdrfath, oM e%’htbg QitrichRGt REBSEIEEPREcnRD 88 PRRbRate material, and a
materi al, and a honobgenous n1xture can be forned and
ghom;iogartwmnsxtprmm foinical andah geiotl ibudus ppodist elrtained wﬂaout
par%ﬁcular enbodi ment, therefore, in the nethod
dB85%'9"Yed above the protein material 15 conprises a
mlk protein-material selected from powdered m Kk,
whey protein and caseinate (in particular food- grade
alikaputigepasmbpdigmno Hictatricawahparctiod depatibed @bt the grotein material

Isorg%ﬁsfet%raa}mll ro?el magﬂ\erlakjs%ectecf H‘e ab T mlfll%, ey é)n?tle%lnand

e preden

I ehsdimat (ﬁrﬂpz&tlé‘iﬁhﬂ@dd-fgﬁ[deta]ll&lhﬁﬁﬁ@ladraﬁﬂrﬁdihlmfn Asdiiad), aikDthe method

substitute product which conprises protein, wherein:

1) Rrelsrableraripghownn e absetiey @f 8 OBPIPHRE WiHEH.

precipitates wth netal cations and water are added

to one another, 2) the conposition fromstep 1) is

f Gsrcl‘.’r(ﬁdirigm aheaprhmn'gﬂraﬁxﬁm mlaxdsus @ meBhod foe tha peeparaichrodmmeat
nlxeﬁ qgr stlrrln wi.th a solution of a netal

i S
kB W5 CAPRIEY PRSI BEE8E 2, i n order to
f 5 ]?fO{élrpﬁlgﬂ:ﬁaE ﬁ@l@’kﬁﬁ%ollmd 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 under stirring with a solution of a metal cation with a
valency 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 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. Obviously, it is also possible to use mixtures of two or more protein

materials to prepare a meat substitute product.
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4) fibrous product is isolated, characterized in that
5) the protein material conprises a mlk protein

mat eri al selected fromthe grou consi sting of
powdered m |k, whey protein armd® taseinate. 30 The

o PR BB TG BRSSP St £ P LactRh e may e
CoMEQutBlrYm febtin ﬁqtﬁ'aﬂ@wﬁﬁétﬁdn@l Srdup déﬁ%n{n(}@lluﬁ 88mQfda¥¥hate;
or nore protel n materials to prepare a

S e(b:humtadgleatp tsqyeletred.-ThercTgre nngnsrrco@ @pmmeeicmlﬂnr gtpilable alginates; in
t with.metal. cat

eycs Et é{ﬁgtft?ra énve%?}q bse is glézrcig g far }Faélijﬁl% & {eﬁCWe %g%ates such as of
I W iR baxinkd goeUBreeRtRAt,. Gel lan gum and al gi nat e;
sodium al ginate is preferred. There are nunerous
commercial |y available alginates; in the context of
t t
L AR U By WY Sl PR BRI, Sded 9 the ompeenovs
f Rt eBhG?VM]cr&ﬂ@&ai're sﬁ‘tfstaatlsl@jr 1 lomgeodnyaradiablium adrisand which
with a val ency | east added to the . . .
h6PRIYER orEP! eﬁ?%afarl@ PHY kb P@Frﬂ@ﬁerdea hydsocqlioyd which grqcypitates with

nﬁleltaq RS ns ¥R Yhid fﬁ)@ £ALGLUPIAIBASyIAM Micdd 1n%%hﬁbl‘ﬂ§i way and,
conpl exes of m I’k protein material and a hydrocoll oid
whptednafly @fepivashirgsandirtino ¢4 ofrekedss s@istwnshasfa nidit sub:sypme structure.
a fibrous product will be obtained in a controlled way

and, optionally after washing and renoval of excess

mpy §(§ﬂ1‘1@&10nh\ﬁ§h theTBedntioH! dstekdrdt & Aid Hlﬁ&éJfOQJSJAD4 559, 233. The said
connection with the |nvent|on reference is also nmade

t cat@s}d@serﬂ@s the fogmationpaf agnead substitia stagimedranp sdiey peotein. Whey
a_neat substlt ute star

Poottem/l xan egur&gomp%etxgslr r\]a/fh)%% L ¥R Brecl 1{alte|?iqsorl1ﬁec¥1]1él\di]yme f(l),]rmed This

el n.

apeblwaﬁsm podsaioe dedcaibelraise bf:laﬂzdrycolmcewmh petipitbidsSvith metal
publ i cati on does not describe the use of_ hydrocolloid
whitiss ghe &grpiatian 52 gpmplerbetayeen drge celayim tong whishrase pespent and the

pFJreegl GO gér% Eﬁhg\@ @5‘111{15]? 6f 191@11.3,? (Bl Q. am'le(fltag %F &t least 2.

sent an precipitation step using a sol ution
of netal cations mrth a valency of at least 2. 20 In

pr esent a solutlo tal cati
%re@ﬁeﬁnmgtﬁrfg "L 06 AR Oﬁa%ijgtﬁ&rél%r&r 18 sdel o he

aBBﬁBgéﬂouB%xtBﬁae thérq{ ﬁrrﬁq)eelll forficd &h @it Fdfn milkprotein‘hydrocolloid
m | kprot ei n/ hydr ocol |

fibres, such as milk protelnfalgmate fibres.

The metal cation solution generally contains soluble calcium or magnesium salts or
mixtures thereof. Suitable calcium salts are calcium chloride, calcium acetate and

calcium gluconate.

The hydrocolloid which is sensitive to metal cations may be selected from the group

described above; however, it is expedient for the hydrocolloid to be sodium alginate.

Examples of suitable alginates 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.
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fibres, such as mlk protein/alginate fibres. The
metal cation solution generally contains sol uble

cal cium or magnesiumsalts or 25 m xtures thereof.
Suitabl e calciumsalts are calclum chlori de, calcium

et at cal cj | uc te. e h coI
DB Pae ) bR AR e s g T e ention.
gttfétm{ ofis %tntaggh@@ %ﬁmrmvﬁu@tn h‘y&rol:@ll(ﬁ& %@dh‘%ﬁ&mf)i@eﬁes with metal
t he "hydrocollord to be sod IUW\i@%;nate 0 Exanpl es of

s gittcab lad st rerdegntageuplyBesiodi wincall ghavange {rvantigel. )
fromKelco and FD125 from Danisco Cultor. It is also
possi ble to use other alginates which forma

P RVEIGr PiHe PRl withilElidkangatWiDBS sele@ed Biotdifle to@e structure type of the
formati on of the neat substitute products according to

t Reabiubsldnte mygaginyhaeh it iy drsirpdogfrepde honogenous

m xture of protein, hydrocolloid which precipitates

with nmetal cations and water is advantageously set to
aFuadtaenpld) té pephi@ mgﬁezft-l‘tqu drutcird stabindlienea nfikk pbteld @aterial, the
wthin this ran be sel ected according to the

sPHGﬁ‘t”thEegetﬁ?ti’e"qg'f lteﬁ@ee%gltan‘%u@st itute material which

it is desired to prepare. For exanple, to prepare a

meat -type structure starting froma mlk protein

mint theicahtext dfghe prieseut lihvebiors dlic teon montiype strattweanuddd@stood as
and 7.0. 10 In t context,of th e |nv nt|

© Rz sty e SORGES o b nBhre Bt o™ b oy

a structure which corresponds to the structure of

beef, pork or chicken. If a fish-type structure is

d & figutype tstaulqttlrﬁgs desgailraringfromanik petein imgterial.Hbe pHis setto a
|slugF)etwe ue between 4.5 and 6.0. Specific

def the nea -or fish-type structure can be

produced by varying the quantity of hydrocolloid
such as sodium al gi nate, used and also the ty

aSgraie detaifioo! thamcanerfih-tpe grciira it bt Brpﬁu@d bzovarymg the

quantity of hydrocolloid, such as sodium alginate, used and also the type of alginate and

the amount of calcium chloride.

In general, it is also possible to add finishing materials; they are preferably added to the
homogenous mixture of protein, hydrocolloid which precipitates with metal cations and
water, which is formed at elevated temperature. The finishing material may be selected
from a flavouring, a colouring, vegetable or animal fat, vegetable or animal proteins
and/or mixtures of two or more of these materials. Obviously, it is also possible for

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 form.

The formation of a fibrous product starting from sodium caseinate is characterized in that

e a 10-15% strength by weight solution of sodium caseinate in water is made (total
weight C) in the presence of 0.2-0.4% by weight of sodium polyphosphate, based on
C
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In general, it is also possible to add finishing
materials; they are preferably added to the
honogenous m xture of protein, hydrocolloid which
precipitates with netal cations and water, which is
for d at el evated te éature The fi i shin naterlm

tei s adgechiy anpampyng of [ e ietiyiteiel. ased an |
vgge§ ab) l%f \95 bk o P@ of \é&gﬁﬁlaa?%ﬁat? ras%ll%'wz% Oatt 9‘)@%X1mately

25 and/ o ures of two or these materi a

Qovi iﬁlﬂ@lnyan hthoiug byl vsaghad SHI5&0 bprveight,hiasduli cxgC are added with

rmterlals to be added and m xed in after the fibrous
Mhas been forned. In a nunber of specific

di I5RbSedol HhiEken hihR B b SreREE b ht
useg Hﬁrﬂ Berlo %W%h 1jgescrilrsbegj es 1t Eg'ﬁ?&olﬁ ovvlsnsﬁl‘(ET y welg
for malc:’ﬁ@nfhbrrﬁe sotatioom af angounit bf &M@S%{k@dueighisbaled ion@’, to form a
fror? sodi um casel nate i s characterized in that a

1

0% ey wei ght sol uti on of sodi um casei nate
' Q V’Iﬁ& ﬁ[)rdu§ pmgt fgm&?ls 1¥¥ﬁétg@5nc$:ﬁmbl%cf: he presence of

4% by wei ght of sodi um pol yphosphate, based on
C 6- butter is added |n an amount of 15-20% by

oGP ha e e e wbihige BpRR SR Bhgfacteized in

S@fat.ith f@h ATTBrRE pRMuvEAthe 8bnBPh85% RN Wei ght, based
on C are added vvlth sti rr| ng, 5 "the honbgenous

m-xtaJ]rfe%%rsttength by nvoxgd seliutibn Qf Whey prgtam ithw@ebiemade (total weight

str th b h i,um chl ori de sol yti.on

rodnt g Ho SuThg 2L G S RGH SBuE P Papy Blsed on
f bDriigy ﬂraadétpﬁl, an%%un£ Grqullsb/i; B%J Svelhe dustd dippned is
i solated and finished. 10 In yet another enbodi nent,

t me Iretdipdwaghipbdiedgntldy) of kediimadgibatomsiveclcisaraert @ rapIZI@dimately

toform rtin fro
or ot 16 3 S gtsonr Bprdslt P S bt 3! ik At elr Mgt and
PLOLRE RohB é%h@fmhﬁrerfﬁgﬁe({ fs%&!zd %hgﬂfrlng@f1tﬁjq5%@?rength by weight
presence o% . 4% by wei ght of sodium
pol yqaluj)mp h:htoelde lsds‘aoh onnDymount bt 80-85% laddadht, hasad on D to form a
am)ufq)mus P C?[uC]f8% by wei ght, based on D,

¢ the fibrous product formed is isolated and finished.

According to the invention, to form a fibrous product starting from skimmed milk

powder,

e a25-35% 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 of11-15% by weight, based on E

¢ 4-6% by weight, based on E, of sodium alginate, as well as water at
approximately50°C in an amount by weight of 65-75%, based on E, are added with
stirring,

e the homogenous mixture formed is mixed with stirring with a 3-5% strength by
weight CaCl, solution in an amount by weight of 65-75%, based on E, to form a

fibrous product,
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15 3-7% by weight, based on D, of sodium al ginate, as
well as water at approximately 50C in an anount of
80-85% by wei ght, based on D, are added with stirring,
and the honpgenous mixture forfred is mixed wth

itn: gfteg%hifméftgt % B%i/l% Sﬁlt’ogllfi"'afrt‘?ﬂ’ﬂ?f{ 136?01%9‘5 & f o ftlftrer: ght

based on Dto forma fibrous product, 20 the fibrous
product fornmed is isolated and finished. According to
t Ihethie npenitic enbodimehisrgmea abbby. thesquanbtesdty weightt andgpefaeotmges are

B G FOA TS RETHHIE AT R Buadet o "GP of it B o these

23cdalath SaliBIRe bBrkited REEHENGE Vﬁ’lﬁJe@ap'é idtefPIRY oWRI@Nhdication of the
based on E, of sodium pol yphosphat e, butter I s added

i Ardgn Oﬁmgmtudet(bylwmgbb)b%thmmgmls wWithgetpegitopne Angbey
wei ght, based on E, of sodiumalginate, as well as
water at approximately 50C in an anmount by wei ght of

631 Siteoub peRihcORhich iBsiRaiacladth \thd 4id oBtheshdthéd :!it@ordnﬁgﬁb the
honmogenous m xture forned is mxed wth stirring

aInyeBugsis cgpitigntiyypackpged pHerah basbesy Ish‘ftﬂeéarﬂs?lﬁteéﬁn%ﬁﬁtfhtd as

bX%[ﬁ%%tgﬁg zggm e&a Wﬁﬁt@hh%ﬁflg% F%éjtgﬁ%e(@c@%mé H%El%qlztn which the
| pmldattetg phaned frntmplakte:opackagmg) doispanipld madaenfmdmasia_,reﬂs,flene under a
Iven abov

the uantl tand er.cent age
awecuuat b packagte dy eaf?dnégt%pgfﬁ% ghethods WL Bsased in this

ugggrrﬁt}pggot)@a{]pg?yd_atl ons fromthese 5 accurate
val ues 'are permtted and that the values are intended

to g| ve an indication of the order of magnitude (by

mater respec 0 one anot
ety b St et paghre T bR etp ek MRSt bt
t pRso®IRAkBRGAN GikRgs pAtdubRatid Ve 1RAt b5 PAXP@HEBA kY1l in many
packaged after it has been shaped, isolated and

F Fiies ho o Bsien 0 erpopi 510850 56 foaBD e1iphkadiign to pasteurization
mﬁtip glgo ngssﬁ)lé/ AN %h%?%lke%glvgtgonm%&pn?guésp su\c%1 h§ ntetatagition of

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.

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 cooked in the oven,
grilled, poached, smoked and the like without problems; it can also be converted into
snacks, sausages or the like. With regard to snacks, it should be noted that they may be
savoury, for which purpose the flavourings required can be used. However, in view of
the dairy nature of the starting materials, the fibrous product which is obtained using the
method according to the invention is also eminently suitable for forming a sweet dessert-

type product.
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product is placed into plastic packaging, for exanple
made from pol yet hyl ene, under a vacuum and the
packagi ng i s seal ed. O her packagi ng nmet hods whi ch can
be used in this field may al s®be enployed. 15 Before
or after it has been packaged, the fibrous product nmay
be subjected to a preserving treatnent, such as

PaRt EBfdug Rtd R0 Rl rsdae Bf ﬁéf?ﬂﬁ)bt@tﬁte RN Hf b geafou%mebt dessert-like
in many cases be sufficient (for exanple at

62n@keB vgarl e fRoesnormed 4dheafnt§|0m enother mpaaldyirlihe appemance of the
preser

t bR o BGRETR pPL St Ry BE RoRhF R0 Tos s Byve an

S hgkdlatdng€EitnilaNeo BECATRAY EibrEARS srodshidly by lking, braising, smoking,

adjustnent, etc. 20 The invention also relates to a

mergrowapzheating et prhetiieatmapl dhas 8 trgpmsiaheidishi pRearpreeaing sensation

EI’]I the Iﬁ?oulﬁ? Blhe?ﬂbr%g§ 8{ és?x‘? 9611@?‘:?(}{1 %ﬁ&ke{b%hn}hﬁf& 'bQélrﬁ g&&: R made
ates to a ready to consune Tea stit

whived id ssed5 obt ai ned by cul i nary processing of the

nmeat substitute product obtained according to the

i nvention. The product which is obtained with the aid

OfrhE REmBBLRAE 1 &0rDehiER "t.ékf%ﬂnéd"mtthg rrf%ﬁﬁ)@ en&altd E&fains 0.1 t050%

poached, “snoked and the |1 ke w thout E%Iens It can

abs@muﬁnoﬁpmmmmemuﬂmt@uaﬂwsnﬂhksﬁmsausagadsdﬁnvmhhmeﬁmn,

el eSO 9B Syl o ot 0 tha

flavourlngs required can be used. However, in view of

the dairy nature of the starting naterlals t he

f ’Ibe bM@OWIMWIWﬂr%plt@eWﬁmm@é c@mnﬁgswches forsrapple sodium

f 4 lg I)fao - 05 resen{ Q’leanI apn\llcglné gg fr:ll‘?msot gp:fb"/e rlya Q?veepéhltylg%#}cagr% to 5% by

f mtgm&llmee&ufatgm &lAingRatheqbtal Weighsohiit hbmbgerPuddhitiire which is

or a savoury or_ sweet dessert-like snack, I n which

t RESPRICH iR 8TAeBnkoEm dkihEbreus BearabsHpemesdusht ural |y, The

appearance of the products obtained is of a culinary

nature, the colour is white and the fibres have an 5

aﬂbe Ml&ﬁ@ﬁua&ﬂl‘r&) Fam filgred, hatictofs ansehttiohiolfn @stal Ahti@r with a valency of
roces snokin

y.. baki ng, bra|S|n
Ta‘ﬁf‘%’ﬁ aa e%ﬁlﬂ?8$ 51?9" abslly hﬂ? aggacegiry %Ofnﬁ]é 3? tpilsfp by
a%%‘i,%&%m@ﬂﬁoﬁﬂbﬁ@% Pweight.

The strength of the fibre, which is related to the sensation in the mouth when a bite is
taken, 1s affected by the salt concentration. For example, a higher salt concentration

results in a stronger fibre.

After the formation of the homogenous mixture, which takes place at a temperature of 20
to 90°C, in particular 30 to 90°C and more particularly 50°C, the homogenous mixture 1s
held at this temperature and the solution of a metal cation with a valency of at least 2, for

example a calcium chloride solution, is added at approximately the same temperature.

The salt solution 1s added with stirring, generally gradually.
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in the nouth or a fibrous dessert sensation if a

mat eri al whi ch has been/can be nmade sweet is used. 10
The honbgenous m xture which is formed in the nethod
generally contains 0.1 toSO@b'B?‘meight of protein

er| m | k rotein or products deri ved o

C R eSOt Pe e s eof 6T HooRsy 0al STl SERi o1 to1 5% by
dwél%ﬁ%f eilt, foTréﬁarhier@&Q% bloazéiaa@tut& rHR IR Pd JnRE R Bt 10h §

cations, such as for exanple sodium 15 al gi nat e,
| @dw@gemsly selentecdtdisrin thsfrangemteeen 4.6 apdR Yy vistghittit is
articular 1 to al | rcen ges

- Brea i Ot penckBeaionoghe reaber il e RBLSRBIE S xt ur e
which is prepared in order to formthe flbrous meat
substitute product. The solution used to formfibres,

wihe otalgmpusbpl galtealugion avi thistnasal v i addedwyen e sparssrd .S to 5
0 r generally has a
c%ﬂ%@% r aP%rg%ﬁ%ﬁ‘ 121f’nr om tgg&%lﬂa?:%%l% cfvlq{ Rei ght,
preferably 0.05 to 1096by wei ght . The strength of the
fi which is re he sensation jn the muth
wHJEﬁ addijypn i speged l?rgle/e%f ecreé fswé’f%a HYt oMo gngo the homogenous
CANCEAL W Rch @Mt a r@lratl%(i?mecem etdh@08he SA dolution will preferably beata
concentration 25 results in a stronger fibre. Aft
t kenffegatmmtvwioch odrrdshendsdotiggrmpsratirx oithe homhg@‘mus aketSlre
pl ace at a tenperature of 20 to 90C, in particular 30
to 90C and nore particularly 50C, the honobgenous
MrKke UoBobshoub Bl duRtmiNisntdif TREGRAK WE trilke: & na?[@ﬂgLﬂfan [he milk
of a netal cation with a valency of at |east 2, for
eftanpivhich theatretcumveshtconiathd. sol ution, is added at
approximately the same tenperature. The salt sol ution
is added with stirring, generally gradually. -9- The
S & this@ikeltthofat t@itedthiayiicaitwédnal ic0bytvraglit] BbRspattidularly
generally contain 0,01 to 15% by weight of salt, for
eRenisEe 2Canl 2% by Baighe daggdeon th @téamghtcﬁ‘ﬁléeel@ﬁm%%ﬁs mixture.
is advantageously selected to lie in the range
between 0. 5 and 8% by weight; it is preferable for
t [ilbvirmmlgfeiftarmdbﬂemrprbdudoﬁl whichitigdre is rtohfan(adYmbie) weusghitfat &Gin be

&ggotag?annunt of salt solution will typically be

¢ 18P REE R BELSF- 0.5 to 5

In this case, it is possible to choose from vegetable and animal fats ; it will be expedient

to use a saturated or unsaturated vegetable fat. Mixtures of fats can also be used.
Furthermore, colourings and flavourings can be added to the homogenous mixture.

After the fibrous product has been formed, it is thoroughly washed in order to remove
residues of metal cations, and the excess moisture 1s also removed, for example by
pressing. The finished product may, for example, be vacuum-packed, after which
pasteurization takes place in order to further consolidate the product and also to obtain a
good shelf life. Vacuum-packing has the further advantage that the structure of the
product is improved further through compression of the fibres.



m nutes, in particular 1 mnute for a batch size of 1
kg. The addition is expediently effected by spraying a
salt solution onto the honbgenous 10 m xture which is
at a relatively hi gh tenperatuﬂ%: the salt sol ution

v B RE BPLP Sl i OB GG G FEROR e comen
h @ffﬁgﬁlnpm(m ¥ weﬁ%mu p%@ﬁ@f 8o {R&0% w %lgaﬁ Molvkveratvels which
originating fromt fromwhi ch the protein was

S ematnghee dnd tosveyr ﬁlmﬁh@e@ag@ulatr velsare powtbéndepangingeon what is
n 1 and 6% by weight, nore particularly between
§ d 5% by wei ght, based on the total weight of the
honogenous m xture. Cbviously, if a protein product in
which there is no fat (anynore) is used, fat can be
20hageationwilheo s brregenoed wihyelgreace fom Pupler ©h sen-limiting
| g ]?? ible to choose fromvegetable and animal fats ;
it w ‘be expedient to use a saturated or
unsaturated vegetable fat. Mxtures of fats can al so
sed. 25 Furthermpre, col ourings and flavoyrings i
Lﬁﬁéxa%{a%ﬂﬁ% sotmm Hginugdhetse W%t) g use&r%éwglmgﬁmd which
f b RIS R WRUAL a1\ B oRE SR ]_f;r%ﬁﬁguon' stoldt§)n tRAY QHHL 49 by weight
washed i n order to renove residues of netal cations,
anfiCetik iexe®ss noisture is al so renpved, for exanple
by pressing. The finished product may, for exanple,
be vacuum packed, after which 30 pasteurization takes

PITAE BhdIphe AeftertD ugédr\kztkesrodﬁfﬁﬂﬁ&?pl%% Ratb (1QalRD QW REre AOES. All the

also to obtain a good shelf acuum packi ng has
t percenipgdiare bagodne sgeeht.naless pdiesvipandinatedof t he
product is inproved further through conpression of the
fibres. - 10 After washing and pressing, the fibrous
product obtained has a residual noisture content of
fron11 to 80@6by melght in particular 40 to 60% by
ample I podiyi pssSLing Fategad hi gher and | ower
\A#elﬁﬁ)‘%lest ﬁ'ﬂo%’é?%]g!nﬁv(ﬁ'l s§d1‘aﬁ1ecagaﬁ§t' WPF/IV ﬂﬁ&%@g&ﬁt@ sodium
I's eS|re he I nvention wi now
exm;lemame avithi 4 daldieheoaraeoft W mgM 0drigesmsoh pftﬁﬂﬂlcbmﬂenﬂ aof@0% 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 with intensive mixing. The mixture obtained was treated with 600 ml
of a 4% strength by weight calcium chloride solution until a long, strong fibre is
obtained. After washing, pressing, flavouring and pasteurizing, this meat substitute

product with a chicken structure and chicken flavour had a water content of 68-78%.

The advantage of using sodium caseinate is that there is no need for there to be whey-

processing facilities onsite.

Example II: Whevy-protein concentrate as starting material

125 grams of whey-protein concentrate (Arla, Lacprodan 80, calcium content: 374
mg/100 grams, moisture content 5.5%) with a protein content of 82% is dissolved in 600

grams of water at 45°C and mixed with 2 grams of sodium polyphosphate and 110 grams
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exanpl es. In the experinments, sodium al ginate (Kelco
DVB) was used as hydrocol | oid which 10 precipitates

with nmetal cations; the precipitation solution used

contai ned 4% by weight of Cacld®-in water. The

h ate.material wused s sodi um pol.yphos
R BB oy S mEmrongs A0 B TR b BeR R W e ot gyrer a
WRE@hire aHI B Sh O vwith fn%g%gﬁginglﬁh@ﬁ%Weﬁ)gééined is combined

Sodi um casei nate as starting material The net

s waiht G nilr by 496 sigeretis by fvetaht paleimeehdndet selytiom

I nternational, sodium caseinate) with a calcium

content of 76 ngy/ 100 grams, a protein content of 90%
andte? O atfith S bl BreGonl, et medt ppdducilbiRainedlisumveasal Aftethe product
was dissolved in 600 mM of water at 45" C. 2 grans of

s b bagnparymhoaihsd ead petargaddhe repplt Isgyaeatsybstitge gyitgood

0 f 14l a i -

Sk gy L B, AOSLE LG IROPREGOTAS I B v comen
wef 20-afitled with intensive m xing. The nixture obtained

was treated with 600 mM of a 4% strength by wei ght

cal cium chloride solution until a long, strong fibre

I $n 2§e&%@ie9€ﬁxe AL Ehe MBS Rle -Prfsia loBSbenfrh@ VR IdiRGIved in water
and pasteurizing, this neat substitute product wth a

c hintthen sshyjeaied woredamtirabindkeamdrit by haatitpadr &0 watwdes at 95°C. This

cont of, .68- 78% . The advant age, of using sodi u .

c s Fillawiar pRleE wrbre 3 B e wire PR soffsibed sbove. The
WAL oPTHRGES Sl Ginkiff itd iHeir@RtQUTI &rigiRhl téxaBRtiBed dbove; in this way,
Wiey-protein concentrate as starting material 125

gitams rofsiblhéy lipitghe protaip hsesst viathe washing watete pr odan 80,

cal cium content: 374 ng/ 100 grans, noisture content

5.5 with a protein content of 82%is dissolved in

6 0Ram@ledIts Pokdsvad filkals sthplifg @mdrini xed with 2 grans of
sodi um pol yphosphate and 110 grans -11- of butter.

Aflhe pilrrsslsingedisakigmed oniy pavsdes fcaloun gainanlyil helt wealfg grams,
600 e QbntdRL 856, ﬂgoteiﬁ%gnt%ﬁt%(ﬁﬂfed to the mxture with

i ntensive stirri m xture obtained i s conbi ned

An amount of 250 grams was dissolved in 600 ml of water to which 4 grams of sodium
polyphosphate and 110 grams of butter were added. Then, 40 grams of sodium alginate
and 600 ml of water were added to this mass. After treatment of the emulsion obtained
with 600 ml of a 4% calcium chloride solution, a pleasant white fibre is obtained.
Washing, pressing, flavouring, packaging and pasteurization results in a pleasant product
with properties similar to those of meat. Without flavouring, the product has a neutral

flavour similar to that of milk.

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 material in the mixture.

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

parameters.



10

with 600 ml of a 4% strength by wei ght cal ci um

chloride solution. 5 After washing and pressing, the

nmeat product obtained is flavoured. After the product

has been vacuum packed and pastéorized, the result is

a nmeat substitute with good cooking properties and a

chi cken-neat structure. The end product has a noisture
CpfHeRkampPs d4Rc1k334 abkRel iR tRe SRPBI B8 0ddrEFtilkt WRey protein and sodium
abovenenti oned whey-protein concentrate was di ssol ved

i naspiiaty it inpebsibhete dwghecwdhitheasa ofie nbesphate inpierial yet still obtain an

¢ B ROEN motst ot e ety WO ERe Bhra oyt Bosp NS material

casiiéveugidhag beles codrbenl uRtyQssekifients.esul t of the test
was simlar to the result of the original test
descri bed above; in this way, it was possible to

Li i o . . . . o
O S O 58 b R BRARE R g ion o
mpbkdgedhdikisolised, tobsdin ageed pioldictpaivitide aflcaltewilower protein
content: 11653 ng/ 100 granms, noisture content: 4%
prSEi IR tReoMIWHIE Y8 . 20 An anount of 250 grans was

di ssolved in 600 mM of water to which 4 grans of

sodi um pol yphosphate and 110 grans of butter were

added. Then, 40 grans of sodium al ginate and 600 m

of water were added to this nmass. After treatnment of

the enmul sion obtained with 600 mM of a 4% cal cium
chloride solution, a pleasant white fibre is obtained.
Washi ng, pressing, flavouring, packagi ng and
pasteurization results in a pleasant product 25 with
properties simlar to those of nmeat. Wt hout

flavouring, the product has a neutral flavour simlar

to that of mlk. The above fornul ation which is based

on powdered m |k uses 4 grans of sodi um

pol yphosphat e. However, if the anmount of cal ci um which

Is present is taken into 30 consideration, it has been
found that this anpbunt can be increased to 8 grans,

since, as wth the other raw materials, there is an
excess of phosphate material in the m xture. Table 1

shows an overview of the tests carried out as well as

the nost inportant paraneters.
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- 12 In the exanpl es di scussed above, in the case of
powdered m | k, whey protein and sodium caseinate, it
is possible to dispense with the use of a phosphate
material yet still obtain an -adceptabl e product,

al 1 the products which are prepared wth

pﬁ%gg ‘e material 5 achieve slightly better scores in
qual ity assessnents. In the case of powdered mlk, it

is generally al so possible, by high pasteurization of .
t he pbwﬂ@dgfar thiclpkeoitioniob n maap swistititqpradyd ochigh edeprises protein,
W hethe advantage of |ower protein |osses in the

Yy water. 10 - 13 CLAIMS: 1. Method for the

prepar a} i 08toRin Mat¥Hal aHydSLbldIl evhiprostdebitsd whh metal cations and
conprises protein, wherein: 5 1) a protein material,
a hydr ocotdten e afdedio preaigtherat es with metal cations

and - -
Compostl 1 BncE Cran 1P FORREE i d ph Remmste iz
m xt ur 8) tB9 niittarenfroth @) & hixedudderisarringxeith wreletion of a metal cation
stirring wth q_sol ti?n of .a netal _catign wth a
val ency ofitiht vilgagiolat lsat % inyendes 9 fpgp mitpreysgradpst.

producly fifdodd) prbil% QUSoIR.gduct s isol ated,
characterized in that 5) the protein material

conpr i slesacenmelln fhadbt ei n material selected fromthe

rou capsi sti.n f. powdered m.lk ne rofein
oo naf PRt ol TS aly ergl g A Mom the group
C har act efdoﬁﬁﬁ#iﬂg%ﬂﬂ%%deie’&@nﬁl@k&ﬁe&%t@ﬂ% AdPBielatgcat i on
with a valency of at least 2 is gradually added to the

honogeneous m xture under stirring. 3. Mthod

agcor dj to claim.l or 2 characterized.n hat the .
mﬁ'x tur ié/f]egl}otgl?%c%rﬁlln§ tg GParlﬁn)z(l A 8ﬁ%a%t%r1 eﬁ én éhoa]gbl}ei s81r1]1t181;1 oga mmetal cation
met al  eathiaomldndy bihet 1a$ ene gradihial By JAlded phiat GofmBL&fcbad mixture under

stirring.

3. Method according to claim 1 or 2, characterized in that the mixture from 2) is

mixed with the solution of a metal cation in the absence of a phosphate material.

4, Method according to any one of the preceding claims, characterized in that the

milk protein material is powdered milk.

5. Method according to any one of claims 1-3, characterized in that the milk protein

material is whey protein.

6. Method according to any one of claims 1-3, characterized in that the milk protein

material is caseinate.

7. 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, based on the total of all the constituents of the homogenecous

mixture.



10

15

20

25

30

4. Method according to any one of the preceding

clains, characterized in that the mlk protein

material is powdered mlk. 25 5. Method according to

any one of clains 1-3, charactéfized in that the mlk
protein material is whey protein. 6. Method according

to any one of clains 1-3, characterized in that the

gl Kk pRAKIGIdhcc SRt th dhe | bﬁm%?egﬁ' tH@f)l%ce(ﬁQg Zlalrﬁ@'bhé}gcterlzed in that
according to one or nore of the preceding clains,

char actherlionwgeneous indkturg ¢rataigdl sed) e by avonghit ohpr otein material.
precipitates with netal cations is present in an

amount of 0.1-10% by wei ght, based on the total of

abl t helgidisdcbérdaidtts oat of herdeiagprealifg clin, dh@acterided in that

8. Method according to one or nore of the precedln
cl ai s thegrlitigatobpimety cation peqtaing B85 th%éé’ﬁ(é’&ﬁ]ghtmf%tnﬂﬁ{@ cation

Conta'Gﬁm%y&@Iég%'Qﬁeﬁﬁbght of protein material. 5 9.
Met hod accor di %o one or nore of the preceding
claims, characterized in that the solution of a neta

CaPi onMidiestrgisdn el atorbeciedgh b UeyBRgR of a metal cation

accor difgaih@ A Qon&RBhEGE BthZ Bf ok Betdal 0BNERd 8% by weight.
solution of a netal cation 10 contalns CaCl2 In a

concentratlon |n the range between 0.5 and 8% by

ght od according,to any. one.of the . .

o7 oM AP AR LEP P Db AR RART TSN STiEi R the the
Of a medlatiofat 4 ABtal SatPRMAYREVQANTR tHIGRRIIPERNE RiiSture.
m xture. 15 12. Method according to one or nore of the

precedi ng cl ai ms, wherein the honngeneous m xture has

acl:égtr dlﬁgg cied accor%m\éﬁg %nél 01‘:jl mg)ret % th PI‘eGS% nf% Slaiiqq’%iwrl}r{e;e%‘eri]t? 916

char achembze@doumihat haIs bleathyﬁtte@mwvedndl W 620 by weight.
precipitates with netal cations is a polysaccharide 20
selected frompectin with a | ow net hoxyl group

CQBt €N .o Acg&d?f% ANd oAk Cf.né’?tj(tﬁe Qe%eddY? E]%Rﬁis %ﬁ&g&gﬁ in that

to one or nore o e precedl ng C al ns, aracteri ze
i n t hathe hydrocolloid which precipitates with metal cations is a polysaccharide

selected from pectin with a low methoxyl group content, gellan gum and alginate.

14. Method according to one or more of the preceding claims, characterized in that

the hydrocolloid which precipitates with metal cations is sodium alginate.

15. Method according to one or more of the preceding claims, characterized in that
the pH of the homogencous mixture of protein, hydrocolloid which precipitates

with metal cations and water is set to a value in the range from 4-7.

16. Method according to one or more of the preceding claims, characterized in that
the formation of the homogeneous mixture takes place at a temperature of 30 to

90°C.
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t he hydrocol |l oid which precipitates with netal cations
is sodium al ginate. 25 15. Method according to one or
nore of the preceding clains, characterized in that
the pH of the honpbgeneous mi xtdfe of protein,

hydr oc oid which precipitate wi t h.nmet ons. ..
DG vl e B RRE PR o et SHGE SRt hargetered in that
Met hod 1RGaR6EH B18dLQ@ 0BAfhc@haliP fe%ldalfal IbBRRE SRS from 40 to 80%
clainms, characterized in that 30 the formation of the
honogehé@@gﬂm1xture takes place at a tenperature of 30

to 90C - 15 17. Method according to one or nore of

the preceding clainms, characterized in that the

f ilBr ousfdpicaciscordatpttaiaAgdndastha predidd @laifi®)iviiewif the fibrous
content of from40 to 80% by weight. 5 18. Met hod

accor dPryguelgs ghogoughdy washegn BWQE@CFGWQV% residygs ofpetabgabions, and
the fily t: f l.y._ washed in order to
renove r eesl}l(fSje Sgﬁsoqul% I: kéﬁ]&%gtb?ﬁ‘%%g t he excess

noi sture is renoved by pressing. 19. Method according

to one or nore of the precedin clal : characéerlzed

| 191 hadethad aeherdimagp gus ohPeERidtthe preeting flapng chyagferized in that

for mdt@@orb&%r@&&@aﬂe% 1t%§5@éﬁrﬂoﬁﬁéh bl QKI9RA. is ‘i:)Qsta%sed in order
finished. 20. Method according to one or nore of

pr ecedimg Ghiglads, characterized in that the flbrous
product is packaged. 15 21. Meat substitute product
obt ai ned using the nmethod according to one or nore of

the cl 8idModlacéSdirddo onrd¥PHoYe Arths PREBLJIAS aakng Qhﬁh&@@zed in that
by processing a fibrous product fornmed With the

ai d of theHébrogst troduchscncliassd- t o one or nore of clalns

1-20. 23. Ready to consune neat substitute product

obtai ned by culinary processing of a product

agcor diviegt fubskitudd product obtained using the method according to one or more of

the claims 1-20.

22. Savoury or sweet snack obtained by processing a fibrous product formed with the

aid of the method according to one or more of claims 1-20.

23. Ready to consume meat substitute product obtained by culinary processing of a

product according to claim 21.



