A PROCESS FCR THE PRODUCTI ON OF A STRUCTURED PROTEI N PRODUCT. -2- Thi
2§35l

invention relates to a process for the production of a structur

product having a conpact texture. This product is obtained froma
prot'ei-n-cont ai ning materi al which already has a three- 5 di nensi onal
organi sation, such as for exanple soya curds or fish fibres. Various
so-called "structuring"” or "texturing" processes are known in which

vi sco-elastic properties and above dll adequate strength and cohesion are
10 inparted to protein-containing materials. Processes of this type

i ncl ude extrusion which., purely physically and under the conbi ned effect
of tenperature and pressure, enables a paste containing proteins to be
converted into a sufficiently firmcellular material. .15 By chemically
coagul ating proteins at their iso-electyic pH spinning enables a
solution or suspension of proteins to be converted into fibres which may

in turn be converted by a series of treatnents into neat or fish "anal ogs".

20 The present invention provides a new way of structuring or
texturing proteins, affording access to products which have a conpact
texture without having been subjected to a sp operation. The present
i nven-

A PROCESS FOR THE PRODUCTION OF
A STRUCTURED PROTEIN PRODUCT.
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tion provides a process for the production of a structured product fron1aiil)
wat er -contai ning protein material having a three-di mensional organisatio

dnd a pH of at least 4.5 which conprises conpacting the protein material 25
in a dgem perneabl e envel ope, closing the envel ope and exchangi ng the water
present’ in the protein material for am ®sApti-c agent solely by the appli -
catton of osnmotic force by imersing-the closed envelope in a solution of

t h&~osnoti c agent having a pH of at |east 4.5. By. "protein materi al

havi nga t hree-di nensi onol organi sation" are neant proteins that have a’
three- dinensional Br¥sicinrenhienreelgtes he ehprpeeast for #hereatnent; the
t ermdoes not inc]ude proteins in 5, sol ution. Exanples of protein
mat eri al s haviBRPORGH - of dehtruptinred gRrPEainoRr afcEohgyingea

ducts, . h d ti ly cur d, > particul arl
BLrd-cont at i APTRANT SABPBESs byGEs (RTOBRoENaS] ABGPABRE 2508 Sconst | Lent s
f the bean. ' d._whjch , . b ti bot h
i th cal o um ZRP Sy S CoR IR AT He 8 Fal i oR SRk Ry chasan FuTsem 1y
d T e L it Cble 1o {e i
tge curidne | MR Obeah hERLon,  shEn®aB0 1RET BinBal Sd L o of

the suspensi Oy PP PLWICEL @f soya curd. It is also possible to use
et her natekiaIS\Mﬁtﬁ?have a.tﬁ?%efdinensional or gani sati on w thout having

been subjected-to awﬁff@ﬁgfso-called "structuring" or "texturing"
processes are known in which fisco-elastic properties
and above all adeqﬁate'strength.and cohesion are

10  imparted to protein-containing materials. Processes of
this type include extrusion which, purely physically
and under the combined effect of temperature and
pressure, enables a-paste confaining proteins to be
converted into a sufficiently firm cellular material,

.15 By chemically coagulating proteiﬁs at their iso-electriq
pPH, - spinning enables a solution or suspension of
proteins to be converted into fibres which may'in turn
be converted by a series of treatments into meat or fish
"analogs", )

20 " The present invention provides a new way of structuring or texturing
proteins, affording access to products which have a campact texture
wﬁinutIuwinglxﬁm.sﬂﬁeCUaitoaasphﬁﬁngcxxratﬂxh The present inven-
tion provides a process for the production of a structured product from a
water-containing protein material having a three-dimensicnal organisation
and a'pH of at least 4.5 which comrises compacting the protein material
25 in a semipermeable envelope, closing the envelope and exchanging the water

present in the protein material for an osmotic agent solely by the appli-
cation of osmotic force by immersing the closed envelope in a solution of
the osmotic agent having a pH of at least 4.5.



h-fibres, for exanple fish scraps accunul ating as by-products in-the

1-eti.ng or canning of fish. For t.he osnotic force to be able to act on
and.-structure the starting protein material, it is advisable 25 © for the
protei.n starting material to have a dry matter content of from5 to 28% and
advant ageously from 18 to 22% in _the case of soya. At the same time, the
pH value of this starting nmateri al shourd al so be such that the osmotic .4<

Tow

(i:iigon process in the accepted sense. Materials such 20 as these include

force'is able to act. In this connection, 30 it has been found that no
structuring occurs at pH values below 4.5. |In addition, for organoleptic
reasons, pHval ues 35 above 9 shoul d be avoi ded. The advant ageous

pH-range fromthe struByurPAgtpénnmaserimdwhioy imgig Bdnaeerd igers ianpl7. 5.
The exchange bgtugRMNshR¢oWAt gk caRdahiie pReTRlinG That HAIRNlG Ph YDt C =

ressur-e takes. place b mechani sm conparalle with dialysis or plasnolysis =
Rhen t he prote#ﬂ“ﬁﬁfé?%&ﬁ Fé‘HF&H@ﬁt”PEBG“@BHt&ét°®iﬂ#ea¥§§NJﬂi§% ébnta?n-
ing an osnotictagefieh;atReghe¢andoRlsr abiton nciiuaieeipaldine isat urmation | evel,

. for example salts, .pol.yols or sugars 10 either individually or in the
f or m of conpé??BFé°“' | . :

. Exoamples of protein materials having a three-

dimensional organisation are coagulated products,. such - o
"as curds, particularly soya curd; more particularly soya
curd containing from 5 to 25% by weight of the insoluble
10 ©  constituents of the bean. This curd, which may have
been prepared by coagulation both with calcium and also
with glucono-delta-lactone, -is preferably a fatty curd,
i.es a curd_éonfuining.]ipids. "It is alse possibie to
incorporate in the curd the insoluble fractions which’
15 are left after separation of the suspension in the
production of soya curd. It is also possible to use
other materials which have q-fhyee-dimensionul'
organisation without hdyihg_been subjected to a codgdl-
ation process in the accepted sense. Materials such
20 ‘as these include fish fibres, for example fish scraps
accumulating as by-products in the filleting or canning
of fish.’ ' )
' For the osmotic force to be able to act on and
" structure the starting profein material, it is advisable
25  for fhe.profein starting material to have a dry matter
content of from 5 to 28% ahd.odyohfugeously from 18 to
22% in the case of soya. At the same time, the pH- ' . _
value of this starting material should also be such that
the osmotic force is able to act. 1In this connection,
30 it has been foﬁnd that no structuring occurs at pH-
| values below 4.5, In qdditioh,.for organoleptic

reasons, pH-values
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m xture.. Fromnow on, the process according to the invention wll be

described Wwth-reference to.the preferred osnoti-c agent represented by

calciumions.. It is obvious that it woul'd al so be possible to use any [

osnot i'Cxagent nentioned above with conparabl e results.. The sol ution may {p&

‘a solution of calci.umions havi.ng -an’ionic strength of from8 to 12 at a

ctenperature in.the range from anbient tenperature to 60[err] over a period

of “from™1 to 24 hours. 'The solution is prefgrably a 20 . solution of

cal ciumchloride having a concentration of ffom 35 to-45% by wei ght or, to

a |l esser degree, a solution of calciumnitrate having a concentration of

from60.-to-70% by weight at anbient tenperature (20 to 30[err]) 25

The contact'time ohene & gthaddt ke mvai enolih ddron hegexehapiger evgvecone

- substantial and tq drgathd & 1S d 1 BHP Po S Uet WidW- i At RIPI B ween 6.5
tenperature, this contact tine is typically from1l to 24 hours,. depending

on. the form and .(ﬁ'“’ﬁr?s-i%n_s of the structured product and 30 t he

thi ckness of the structurit |¥Hagd Betveds HeSiiefet CaPtARE. osrhbti &

~al so possi t_;’l e to workt vgth heat ngD at a terripekratur[e |.n-ghe ranghe fromfor

eganpl-e 55 t0_60ﬁ§%ﬁ,' Y, offgnotic pressure ftakes place by a mechanism

.comparable with dialysis or plasmolysis when the protein

-

N material is brought into contact with a solution contain-
ing on osmotic agent in.a high concentration, preferably
scturgtfoﬁ_level, for exomple salts, polyols or sugars

10 either individually or . in the ‘form of a compatible

. mixture. From now on, the process according to the
invention will be described with reference to the _

*prefefted osmotic agent represented by calcium ions. It~
§s'obvious that it would,aléo be possible to use any

15 osmotic agent mentioned above with comparable results.

" The solution may be a solution of calcium ions having an
ionic strength of from 8 to 12 it a fempefature in the
range from ambient femperature to 60°C over a ﬁeriod of

from.1 to 24 hours. The solution is prefercbiy a
20 . solution of calcium chloride having a concentration of
-from-35 to 45% by weight or, to a lesser degree, a .
solution'of calcium nitrate having a concentration of
a from 60 to 70% by weight at ambient temperature (20 to
£ 30°C). | : '

25 .7 ~ The contact time should of course be long enough
for the exchange to become substantial and to lead to
sofisfacfory structuring. At ambient temperature, this

contact time is typically from 1 tOj24_hours, depehding

. on the form and dimensions of the structured product and

30 ‘the fhickness of the structured layer which it is '
&esired_fo obtain. It is-clso'poséible to work with
heating at a tanpercture in fhe'range from for example

. 55 to 60°C, in
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hj ch .case structuring is greatly accelerated. It has been found for _

npl e that the structure obtained under the effect of the osnotic force

wer a period of 2 hours at 55[err] is conparable - for the sane ,
oncgntration - with 5 t hat obtained over a period of 24 hours at

ambi ent tenpera- ture. In this cases Xhere are two types of structuring, .o
the one resulting fromplasnolysis and the other from coagul ati on under the
effect . of heat . The pH of the solution of calciumions has the sane 10 **

bearing on structuring as the pH val ue of the protein starting material.
The pH—vaIuﬂglﬁpecééﬁaﬁﬁiﬁ&&ﬁﬂifar¥%|ﬁ¥Q%ﬁiﬁa Goterated. 7. B Rader the

Tor cal ci unPRaR TR 195 Sxgmila AL L%%Peeﬁﬁié’%%é‘ﬁéfiégégﬁée%f ea

during its' i } i - |

oroport| onal'Ry, SPEEY" BAine ik, Fones TL i piRASE YETa, ﬁ%ﬁggiﬁf ent -~
por = | | | .

ry Mt or Sonoane, aF SERERIRHTY S Ll M Teded MOM SRLPAPINE) Sha kR 300,

expresged a | G rd U ; t PLt A N r 24
our & Por athet ogg IRl @ JRRLGE By HEuL! Ot EERTCAE BBl 4
cal ci um contggie WhiTe ¢S DM S 10hd0® AW ahtkOr tFpesapp! sephbeasiapYyi saged..
25 It is therefore of advaritage to subject the product to washing with r
vater ‘and, ithet bne wRsulting heasiPlasiolyelsicendhtheabeham govment to 4
modest val ues, for exanple _

coagulation under the effect of heat,

The pH of the solution of calcium ions has the same
10 'bearing on structuring as the pH~value of the.protein
| starting material; The pH-values are advantageously in
the.rangé from 6.5 to 7.5. |
Under the effect of the osmotic force, the water in
the protein material is exchanged for calcium ions. The
15 protein material is thus greatly dehydrafed during its’
structuring ahd takes in calcium idns. Its volume decreases
-proportionally. Thus, from a starting material ‘having a
dry matter content as indicated abové, it is possible to
ohtain a textured product having a dry matter content of
20 up to 75% and a content of calcium ians of 33%, expressed
as calcium chloride. These results are obtained after
about 24 hours for é 15 to 20 mm thick layer,
-The étruétured product obtained has a calcium éontent -
which is generally too high for the applications envisaged.
25 It is therefore of advantage to subject the product to
washing with water and, in thié way, it is possible to

reduce the calcium content to modest values, for example



"3%of the dry matter expressed as cal cium-chloride. Wash- ing nay be (izi:)

carri-ed out at anbient tenperature over periods of from15 to 24 hours or
ﬁVen at higher tenperatures, for exanple between 55 and 60[err], over a.
peri oth, of from8 5 to 10 hours for g a5 to 20 mmthick | ayer. The
process according to-the |nvent|on iS very sinple to carry out. The
protein starting -material, for examrple a soya curd, is advantageously
sihedt hed and then packed into an envel ope of sen1perneab|e material, for

exanpl e a 10 3o, tabW1d &9 figh Dbt 8LptYBSeHSEY. gh&@?c{m' Bndio2i4s!.S gffaé;nﬂ-e

sausage- maki ng or is then Tntroduced between two sheets

same materi alfn@mPPHE dPrehédi @u@raﬂlusﬁsléﬁ@yteﬁpbﬂa%hﬁ %%:S%%g%d@e
envel ope i.s then closed and the whole'is i'mersed in a concentraft

sol ution of' df framl I3 Ut s24thehrsherdevehnedtt RIRARR BeRperathge¥gteri al .
I's then structured, contracting at the same tine. For a glven dry matter .

content, a gifen qmwplmeb@tweén $5rdandnd0aCcyi veBroanpeird cdg®Tt faaprgli ng

.to the t pe of nenbrane and the thickness of the curd, the texture of the

stricturded 20t0 1R duerrsi foxed eldi hed20ymmhéhdiekl yayerti ne and tenperature.
he structured product is then withdrawn fromthe solution of calciumsalt.

It is then advantaUnmuptycmashedcurﬂhngaterthe géhiventdion dsl afeds RAnp XY
the caleium  The washed product is the desired structured product. 25

This product tescaome pubperThesprbielni startiagt nadleariayl ,afpro@xaaipld @
mention. Thus, contrary t.o what is

- soya curd, is advantageously smoothed and then packed into

~ an envelope of semipermeable'material, for example a
10 tubular casing of the type used either in dialysis or in

s&ﬁéage-making . or is then 1ntroduced between two
sheets of the same materlals as above to obtain products
varying in size and shape.i-The envelope is then closed
and the whole is immersed in_aiconcentrated solution of °
15  calcium salt at the desired temperature. The materiai'is

then structured, cqntracting at the same time, For a

given.dry matter confent, a.given pH=~value oflthe curd and

a“given osmotic agent according to the type of membrane

and the thickness of the curd, the texture of the structured

20 prpducf is determined by the dialysie time and temperature,
The strgetured pro&uct is then withdrawn from the solution
- of calcium salt. It is then advantageously waehed with
s ~ water to eliminate a large part of the calcium, - The washed
| product is the desired structured product.
25

. This product has some properties which it is particularly
appropriate'fo mention, Thus, contrary to what is

generally observed, this product withstands sterilisation

4



* generally observed, this product withstands sterilisation particularly
IN.-If placed in an aqueous environnment, it does not deform disintegrate
"dj ssolve. In the same way, this-product may be easily frozen and thawed.
yP the whole, the texture in fact tengs.to increase in 5 strength during
Se treatnments. Its taste differs considerably fromthe taste of the
protein starting material. Thus,..a product prepared froma soya curd does ,—
not have the taste of soya which is a taste which certain Wstern consuners
find unpl eagpanttictQariphavd ¥} Urkf qhblad et dimeyn bequeonar edvirbhmehat, of a
- cooked "mol lusc". If the curd contains the insoluble fractions of the soya
mlk, its textdoes notentkefadn) ebss hwtggratandri dissehydrat Tantpeoperti es
are inproved with- out its taste being affected. In the sane way, a product
15  obt ai nesanfer vy, sthiscrppeduantomawtbéaeasiby fuovenoanfii thawed.a
nutritional |evel, this product' has the sane P.E. R (protern efficiency
rati o) as tfm dihe tWhRlewmtihe atexture inefpct Rends EBt 1BFFEeS8d By the
texturing operation. On the other hand, soya-based products show a
“consi- d&r abl StEngtheARTing theshctEeatmeryfsin factor and the sugars
causi-ng fl atul ence which .are obstacles to good digestion and intestinal ®
absorption. The akt$-tagpei dlffersr congideradducdaom theg t@atea Il sugars by-
95 % by weight. This product has nunerous culinary applications, :
' the protein starting material., Thus, a product prepared 4

from a soya curd does not have the taste of soya which is
a taste which certain Western consumers find unpleasant,
10  The texture obtained may be compared with that of a
cooked "molluse". If the curd contains the insoluble
fractions of the soya milk, its texture is rendered less
compact and its rehydration properties are improved withe
out its taste being affected. -In the same way, a product
15 obtained from fish_scraps does not have the taste of fish.
On a nufritional leVel; this product has the same
P.E.R-(protein efficiency ratio) as the startihg material,
i,e. the P.E.R. is not affected 5y the texturing operation., -
On the other hand, soya-based products sﬁow a considerable
20 reduction in the anti-trypsi-n factor and the sugars causing flatulence
which are obstacles to'good digestion and intestinal
absorption., The anti-trypsin factor may be reduced.to 1/8
and the sugars by 95 % by.weight. «
This product has numerous culinary applicétions,
25 particularly in dishes which have to be sterilised. It
kéeps very well in acetic solution. (vinegar conserves) and

in alcoholic solutions. It may also be used with
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" 25. partlcularly in dlshes whi ch have to be sterilised. It keeps very

wel | in acetic solution (vi.negar conserves) and in al cohol i c sol utions. If

fmy al so be used with - 8- advantage in .deep-frozen or dehydrated for

‘Al ternatively, the product may be stgorgd_for a long tine in semni-nist form
with the osnostic agent still present herein and need only be washed j ust
before it is used. Spices, 5 flavouri ngs or edi ble colourants may- be -~

i Rcorporated in the product, preferably inliposoluble form It is also

possi bl e tC>'du¥uﬁ£5§%elhnaé@ﬁ-fﬂbﬁehe&kuabngd@a%@H§xo&uph ad tsld tisve 1y ,
al gi nates, etc ood products of different types in the formof -

fragments, suge agrbauét, m¥poBeabtoredOforot MRS thithed dmisenticapntst e

products. The process according to the inventi‘on is illustrated by the )
f ol | owi ng- Exafphe swi th Wehé o stvs iy agehtges iquo pad sreaytr echexie joeraamht ages by - -
wei ght. EXAVPLE 1 15 A senolina...of finely ground soya is prepared

and then suspeeeddondywheewashed (uart beyfosfe Ltpdst usedsoyBpiees parts of
wat er-. The suspension thus forned i-s then pasteurised at 110[err], after
whi ch 't h@ |nsﬁluwbnrﬁnagtpvnsdabéeeMthmxanmajmgy(hgnanqquxpteﬂcind is
‘preparéd. fromthis m |k 20 by the addition of cal cium salt |n a guantity
o, 3% by wei gﬁbe Pﬁagﬁﬂtonprﬁéeaﬂa%t%?ikﬁﬂ?éﬂ?lﬁff‘{% nm¥k. ig@plso

'é possible to incorporate in the curd texturing agents, such
| as pectins, alginates, etc., or food products of different
“types in the form of fragmehts, such as fruit, vegetables

10 or meats to obtain composite'products.

The process according to the invention is illustrated
by the Iollpwing Examples in which the percentéges quoted
represent percentagés by weight,

EXAMPLE 1
5. - A semolinauof'riﬂely ground- soya is prepared and then
suspended in water in a quantity of 1 part of soya to 7
parts of water. The suspeﬁsiqn.-uns formed is then pasteurised
at 110°C, after which the insoluble fractions are elimina-
ted by centrifuging. A curd is prepared from this milk
20  py the addition of calcium salt in a quantity of 3% by
weight, based on the dry matter content of the milk. This
precipiﬁate is separated by centrifuging and the starting
® : ' soya curd is thus obtained, It has a dry matter contenﬁ
of 21% by weight, being made up of 60% of proteins and 28%
25  of lipids.. |
After smoothing, this curd is stuffed into a diglysis

membrane 18 mm in diameter by the technique traditionally



* precipitate is separated by centrifuging and the starting - soya
o\ s thus obtained. It has a dry matter content of 21% by wei ght, being

up of 60% of proteins and 28% 25 of lipids.. After snoothing, this

0/ is stuffed into a dialysis nenbgﬁne 18 M in dlaneter by the technique

adi ti-qnal |y -9- used for naklng VI ennese sausages"”,- after which the

menbrane thus filled with curd is_vertically inmmersed in a gl ass .col um

i nsi de which a solution of cal ci um chl ori de havi ng a concentration of 40%~ .

B et

by vel ght (,BhC 34" fARiRE= idelnede saviithdePltaPlde MALRdu,pCiroul ates
upwar ds. |ng at a t tenperature, the cohcentration of t

circulati ngmaa’b%h@nth&skemtnws@ﬁm diird Nes iWeFO1caEy | DimetsEdl huan
chloride. The di aneter of sausages gradual |y decreases and the

nmenbrane, " Badis8YcOnIAMn tmgﬂa@ whiled g&"s d 1l tiBorr e2iNck 1&Eup’ ©AU6+1 861 Ng =
structured. Structur- ing is termnated after about 24 hours. The tubul ar i}

~casing i s chavingya kconciendra tsfoniaifire®t fbwtwe heipt ofilichief stiensdth e T0y8)
matter content has increased to 70% and its calciumchloride content to 3396

by 155 weagldt a lpHsoe lare émourad tZ2re irkhelapt sl vgpwabdsi ned i s t hen
| i berally washed with water at 10 to 25[err] over a period of 18 hours to
bring the cal ci uMoxikiog Gt et bbakpéra Birdy thégbdncbasedtion of
the.circulating solution is kept constant by the intro- : Y
duction of éalcium chloride. The diameter of the "sausages"
gradua11y decrease§ and the membrane, "having grown too
10 large" folds around the product being structured. Structur-
ing is terminated after ahoﬁt 24 hoﬁrs.
The tubular é&sing is cut away, léaving a structured
protein product of which the dry matter content has
increased to 70% and its calcium chlYoride content to 33% by
15  weight, based on dry matter.
The product obtained is then liberally'washed with
water at 10 to 25°C over a period of 18 hours to bring
the calcium chloride content back to 3% by weight, based
on dry matter,

20 The product finally obtained_hés.a dry matter content
of from 30'to &0%.and is very neutral without any after-
taste of soya. It stands up to sterilisation very well " -
without deformation, disintegration or dissolution of the ~
fragments in aqueous medium, its texture rather tending to

25

increase in strength.

EXAMPLE 2

The procedure is as described in Example 1, except



‘on.dry matter. 20 The product finally obtained has a dry matter
content of from30 to'40%and is very neutral without any after- taste of(}%i:
S0ya. It stands up to sterilisation very well without deformation,

“di sj ntegration or dissolution of the {¢ agments in aqueous nedium its
texture rather tending to 25 i ncrease-.in strength. EXAMP LE 2 The
.procedure is as described in Exanple 1, except -10- .that structuring is
cacried out by bringing the soya curd into contact with the calcium -

sol ution.in ithat WHthAt e 0 dVdrei &1 bt BF PhlidgZnBoyhe dbydSkakd -
~ The product obtained has a texture conparable with 5 that of Exanple 1

bef ore and -afimro weahbawy witls thedieleitmkeolttionf iixatpl eubuflaxr a P. E: R
value of 2.2 which is the same as that-of the“starting soya curd.. On the

ot her hand, tcasing iovewpsiperied oofienbyl 2 Woéaranats5p8€.ngy of nitrogen. as
conpared with 260 for the 10 starting soya curd and 800 units for '"the

raw bean. | n addiTherpr&it bfobteisedanss causeryutbatonparablecwdth i n the
starting bean have been elinm nated. EXAMPLE 3 The procedure is as descri bed
in Exa%&(el -thetepdf [Exampbeit ] béferepangaaditeonwashting.curd, between 5 and

S B " This product, like that of Example 1l has a P.E.,R. value
. "~ of 2,2 which is the same as that of the starting soya curd..
On the other hand, the anti-tr&psin factor is only 100
'ﬁnité per mg of nitrogen as compared with 260 for the
10 starting'soya curd én& 800 units for. the raw bean., In
addition, 92% of the sugars causing-flatulence present in the
.starfing bean have béen eliminated,
- EXAMPIE 3 _
Thg procedure is as described in Example ‘1 except
15 .fhat, atter préparation of the curd, between 5 and 25%:
of the insoluble fractions separated are intimateiy
inéorporated therein, After structuring, this will give
a rangé of textures increasing in softness as the level
of insoluble fractions'incorporated increaseés, The product
20 stands up well to steriiiéation and freezing without any
chénge of taste, the texture.indnﬁsimg in strength without
‘deforming or disintegrafing, and rehyarates more readily,
b: the higher'the level of .insoluble fractions ihcorporated

therein,
25 EXAMPIE 4

A soya curd is prepared from a suspension containing

all the insoluble fractions of the bean (approximately 25%)



structuring, this will give a range of textures increasing in

t 20 stands up well to-sterilisation and freezing w thout any.

e of taste, the texture |ncre5§ﬂﬂg‘ln strength w thout deform ng or
di sintegrating, and rehydrates nore readlly the higher the level of

i nsol ubl e fractlons i ncor porated therein. EXAMPLE 4 A soya curd |s

bean (appr ot at oF, B3B3 0" B BB t(ﬁaolr?qb‘?ﬁn{ Pl oitacd o e rargacea
on the dry nﬁ&%%érceﬁh%@hto%ftgﬁe e CLJt? ewwé¥efs 1%ﬁ@3&§geant0

t he coagul ated suspension,. after mhl 'S separa

".of the insoluble fractions separated are intimtely incorporated therein.

ss as the level of insoluble fractions incorporated increases. The

et

CentrlfU9|nglntEh%hSUE@aQﬁia%e@T%u@%@ﬁﬁ'5% a0y SRl ?@F@ H?hOf 55%

of proteins and 25% O |rpids.. After structuring as In Exanple

-product obt asapdraasaabso%ntte&twgqn@ld THY B EhER S | dry W&F 5 The
procedure is as described in Exanple 1 except that 10 the cal crum

chl ori d& sol abhoenits otfel1gc ae day wp FH0THH B QPr&ed 1kd dnd THe' geoduct is

structured over a period reduced to 16 hours and its texture is
conpar abl e. EXpNBEE.6 After structuring as in Example 1, the product

obtained has a soft texture and rehydrates easily,

EXAMPLE 5
The procedure is as described in Exampie 1 ‘except that
10 the calcium chloride solution is replaced by a 95% glycerol
so;ution. Tbe prqduct i§ structured over a period
reduced to 16 hours and its texture is comparable,
EXAMPLE 6
A 1,5 mm thick structured membrane containing the
15 non-structured curd is formed by plasmolysis fdr“lZ hours.
Internal structuring is then obtained by freezing for
48 hours at -40°C and then for 5 days at -20°C.~.A
Product of composite texture is obtained} its centre
having a flake~like form,
20  EXAMPLE 7
The actual structuring operation is carried out in
the same way as in Example 1, Starting with ground fish
scraps. |
The structured product obtained is all the more
25 interesting as neither its texture nor its taste is

reminiscent 6f fresh fish.
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A 175 nmh thick structured nmenbrane containing the 15 - non-structured cur
i s<forned ‘by plasnolysis for 12 hours. Internal structuring is then

obt'ai ned by freezing for 48 hours at -40[err] and Hmm "mummmﬂlnL
-20[.efr].- - A product of conposite texthe J S obtai Vi ng
flake-1iKe form 20 EXAVMPLE 7 The actual” structuring oper&ti®n 1s carried

out in the same way as in Exanpl e 1,- starting with ground fish scraps. The —
st¥tictured product obtained is all the nore 25 interesting as neither its
texture nor i¢BAIMSte is rem niscent of fresh fish. 12 CLAIMS 1. A

process for the production of a structured product from a water-containing
protein material having a three- dinensional . organisation and a pH of at

. least 4.5 which com prises conpacting the protein material in a

- seni perneabl e1gn- xepepeese ForNEheNProAGRItARM JT xR thNRIET -
present in. the protein material for an osmotic agent 'solely by the

appl i cati on okremTal watbe-eOnhinIWe Priotdibe ritesad 1o m&ndgonae ﬂr&@e-
. solution of.the. osmotic agent having a pH of at l'east 4.5. “ A process

as’ gl aj.med | nd@néh%‘téna‘l“%&@'aﬁihﬂ%i%harahan& ROl rwwé@M IS wh £ om-
qyr .

: prises compacting- the protein-material in a semipermeable en-

1' . _ .velope} closing the envelope and exchanging-the weter-present
in the protein material for an osmotic agent solely by

-the application of osmotic force by immersing the closed enve-

lope in a solution of the osmotic agent having a pH of at least 4.5.

2. A'process as claimed in Claim 1, wherein the starting

protein material is a soya curd.

2 .A'process as claimed in Claim 2, wherein the soya:

curd is a fatty curd.

4, A process as claimed in Claim 2, wherein the curd
contaips from 5 to 25% by weight of the insoluble

constituents of the bean,

- . 5. A process as claimed in Claim 1, wherein the starting

'é - protein material is fish in the form of scraps.,

6. A process as claimed in any of Claims 1 to 5, wherein
the starting protein material has a dry matter content of

from 5 to 28% by weight,



3. roc laimed in Caim?2, wherein the soya curd is a fatty
T curd. (4 iS§F§§E§§‘5§‘C#&FnEd in Claim2, wherei-n the curd contains from
i) @L@goo by (wllm‘ kpsol ubl e constituents of the bean. 5. A
“-priocess/ as cl el ' wherei,n, the starting protein material-is
i $h#n the formaf 'scrapy. " 'S4 Ah&%éﬁ as claimed in any of Clains 1 to
5, whereiii the starting protein_ materi'al has a dry matter content of from.__
5 to 28% by wei ght. 7. A process as claimed inany of laims 1 to 6, ™

. wherein the §tarkhggogggge§go aqgl:é% i%a?gﬁywﬁéﬁ&f%fw 4-@&9?%% 8.

A process a§°cl al n-an wherern the water in
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material into contact ution of ca ons having an ionic
strength of ;fregm 8 to 12 at a tenperature in-the range from anbi ent =
tenpera- ture to. 600C over a period of from1 to 24 hours. 9. A process

as claimed in Claim8, wherein the solution of calciumions is a CaC 2
solution having a concentration of from35 to 45% by weight.. 10. A
process as 8l ai madpirocesy afs. @laimed iw ahy wkrGlaiméel wbdbey,i whebhein
protein material is replaced by calciumions by bringing the protein
mat er-i al i nthecwatast im tthea protein material is exchanged for calcium
ions by bringing the protein material into contact with a "
solution of calcium ions having an ionic strength of from
. 8 to 12 at a temperature in-the range from ambient tempera-

ture to 60°C over a period of from 1 to 24 hours.

9. A ‘process as claimed in Claim 8; wherein the solution
of calcium ions is a CaCI2 solution having a concentration

of from 35 to 45% by weight.

10, A process as claimed in any of Claims 1 to 7, wherein
thé water in the protein material is replaced by calcium
ions by bringing the protein material into contacﬁ with a
solution of calcium ions having a pH in the rénge 1gom

4.5 to 9.

11. A process as claimed in any of Claims 1 to 10, -
wherein the structured protein product obtained is washed i

with water to eliminate excess calcium,

12. A process as claimed in ény of Claims 1 to 11,
wherein structuring is partly carried out by the osmotic

force to form a peripheral structured membrane and in



“solutiron of calciumions having a'pH in the range_ixon14;5;Lg_g;_;;~.A,
rocess as clainmed in any of Clains 1 to 10, wherein the structured pro
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carried out by the osnmotic force t o*f dm= peri pher al Strbctlired rfenbrane
and in . that structuring is coapleted by freezing. 13. A structured —
protei n product when obtained by a process as clained in any of €ainms 1 to

.12, 14. A deep-frozen, dehydrated or. preserved food product * -
when pr oducegﬁgf’:oﬁ]%i‘"gttﬁf ef &°&Pé¥t%f§ﬂﬁgfr%&zﬂ% med in Caimi13. The
text of the specification has been reproduced by photocopying the '
applicants original typescript.- It may confain a few anendnents which

are difficul& t 0 Q?QQTuct%fiﬁiPr5@535¢éﬁgdﬁﬂ'tﬁﬁéﬁﬁgﬁﬁi%ﬁgﬁﬁ?%ggng t hese S

amendnments may be | nspecte the premses 0
process as claimed in any of Claims 1 to 12,

<. 1%, A deep-frozen, .dehydrated or preserved'food product
x _
@ when produced.from a structured protein product as claimed

in Claim 13.

the applicants original
The text of the specification has been reproduced by photocopying

ty:escr:lpt. Itpmay contain a few amendments which are difficult to read., The original
typescript containing these amendments may be inspected on the premises of the Patent Office



