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2178 295 FOOD PRODUCT Thi s |nvent|on relates to a process for the
preparation of a food product based on vegetable proteins by formng a
paste of vegetable protein material and water, cooking and drying; and to

t he product obtained 5 by this process. Various solid food proeucts,
opposed, to |liquid food products, prepared fromvegetable protein naterlaI!h
are.aI’é.dy known. Tofu (soya cheese) and yuba (rolled | eaf of coagulated
soya for exanple , are two of 10 Y He traditional products

origi from South East Asia, while neat substitutes, such as spun
protei N proteins textured by extrusion cooking, are anong 23Uepzlyg2dy§

of rel at Iy recent origin. Wereagophsdphasli tional products, of u
and 15 yuba, are still very polar_in thelr countyries of origin and are

beginning to appear in typically western markets, spun proteins or proteins
textured by extrusion cooking have not been as successful as expected for
rreasons of excessive cost or rejection of the concept of 20 neat
substitutes. Ot her products have been devel oped with a view either to
reduci ng production costs by using. nore sinple processes and installations
or to nodifying the organo- leptic concept -of the product by not seeking to
imtate 25 1neat. Thma;somavbn&mmmﬂms‘ o taheppoepas afobenthk a

prot ei n- based f e a (% S y L XI wat er
veget abl e proteggg? ggggg §F geggpgbﬁgﬁ)q?%(ﬁég%éa g%ekg 8d%ﬁ—ﬁ%l“s
Carbohydrates ahﬂ form2ng a paste of vagetable Droteln material and

D ‘water, cooking andé drying, ané to the product obtained
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this process.

_ at substicutes, such 23 spun proteins or
proteins textured by extrusion coocking, are among the products
of relatively rscent origin.

| Whereas ths traditional grocucts, such as tofu an
15.. yuba, are still vsry popuiar in zheir countriss of

- crigin and are beginning to appear in tyvpically western

w markets, spun proteins or proteins textured by extrusion ‘*
.cooking have not been as successful as expected for
reasons of excessive cost or rejection of the concept of

20 meat substitutes.

Other procducts have been developed with a view
either to'feducing production costs by using more simple
processes and installations or to modifying the organo-
leptic concept of the product by not seeking to imitate

25 meat.

Thus, one known'process for the preparation of a
protein-based food comprises forming a gelable paste
by mixing water, a vegetable protein isolate, at least

one other ingredient selected from carbohydrates and
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1l _lipides, optionally other proteins, flavourings and a little gelatin
adygsting‘the pH of the paste to a slightly acidic value, subjecting thg
pastse.to a heat treatment to obtain a honogeheous gel and reducing 5
wat er .content to 5-45% The product thus obtained has an el astic tex
and may be snoked and sold in the formof thin, transparent slices and
eaten as. "viande des Gisons" for exanple. Al t hough this process is &
to carry out, it does involve the use of-1® -vegetable protein isolate Tn?
conmbi nation with various other ingredients. Another known process for the
preparation of a food product based on vegetable proteins, particularly
soya, conpriles 4ipifgSa €BFEBNAANLYs PSPETsiRAP tFinkgélayguriggseadd ot ei ns
and fats on a cyhiedes, ge2HRYhNJad ja@t iRy aiHe fgH MBOfeHl gtk €0l Lo dal
suspension fromthe cylinder, noistenin he filmand either fol ding the
filmor making ileﬁPglﬁ AGERLIEo VAL UL, &f g %uRF?%ﬁd%ﬁ,anﬁgiF nass -
or | am nate sevetgeaefehtnedr eBtain?2@ homogenzwmis gelhiandressdudynde cooked
as such or ter.freezing and._thaw,ng.and.soldn slic far exanple as a
nmeat .| oaf. ag "-LS "ﬁ*ﬁsg pFSBESP%t ﬁ’gs Sogﬁa%l‘ned 'I}hse Sbol'l(?d,ﬁscotr i%?%%lg%nﬁ?i’?%%éy
to nake. Howevbas an edabbitetexiuge fandsimay bef tsmokisbmrid esxldigim ather
than 25 after degyqrakl eflin/NRLAALAKIAHE BIGCRIS LRAMI AP X oRLLige 2

protein paste containing a vegeta protein isolate or concentrate In

admi xture with e88Swhrisons"| ferarkamPleor g&lANARIN idHd RFFRSS okFing a
sheet of this paghey3f8o E8rgyrellki g cmashisne s IRid SiHW da ¢®l | ers turning
at different, speeds to exert a frictiqgn effect on the paste, cutting the
she®t’ t hus f%&mﬁe?ﬁtﬁbé?raﬁﬂ‘s?lﬁuﬁ&ﬂlﬁ(}et helis (G a bipn Hetth avialt bgua

bi nder and st abi bthepdihbeeniaheshy heating. The mass thus ob- 35 tained
has a fibrous tEXtureAﬁgghgésﬁgg%nogrggégs for the praparatiecn of a

fooé procduct based on vegetable proteins, particularly

ng a colloidal suspension of vege-

[oh
P
h

I3

soya, comprisss

1]

ts on a cylinéder, removing a co-

I~
(V2]
r'.
1]
o
[
m
'y
5]

- 0O
r
(]
|.n.
s

H 0
)
5]
n oM

érie

.‘)l [}

colleidal Suspension from the
er, moistaning the £ilm and either folding the
£ilm or making it into a roll so as to form a rolled and
- foldsd, moist mass or laminate several centimetres in
20 thickness. This mass may be cookeé as such or aSter
.- £reezing ané thawing and sold in slices, for example
as 2 meat loaf. ;_ The product thus obtained is
good, original ané easy to make.  However, it is
better eaten fresh or éfter deep -freezing ¥ather than
25 after .dehydration. o
Another known process comprises preparing a protein
paste containing a vegetable protein isolate or concentrate
in admixture with egg white or lactalbumin or
gelatin, kneading and forming a sheet of this paste
30 in a rolling machine comprising'two follers-turning at
different speeds to exert a frictién effect on the
paste, cutting thé sheet thus formed into strands,
bundling the strands together, adding a binder and
stabilizing the whole by heating. The mass thus ob-

35 tained has a fibrous texture reminiscent of meat.



cut intjo ¢
removal
process

paste by

to exert a

I n anot her known process derived fron1the'process j ust

st eam drylng the sheet and then reducing it to. 15 .flakes by gri nding.

The reconst i Meddd i sRtaingd

he same fibrous texture rem niscent of neat is obtained from
edi ents, except ‘that the step where the sheet of ﬁrotein S
ahds 5 is replaced by a step in which the sheet-i's cri nped-on
fridm tthe last roller of the rolling machine. Yet another known
serived fromthe two processes Bust described conprises preparing a
q g water and defatted soya flakes optionally reduced 10 to
flour or nmeal by grinding, rolling the paste thus fornmed into a very thin
sheet betlween the rIgl [ayather knewni pyosessi derived fyam théfnﬂqnﬁsspeeds

SHLQRY dedd Gl iH¥y defé@&tsmet BEbe&St te%ReleNG dntie SEE e IdE Vet
far%emﬁgswasl §pgREILERNtSrc SERRE dB1aE Wit h

that of neat twed seRp htdisetkie® él@@é@C@fspﬁEt@fint he Butcahi®aledssal in the

maki ng of, hanbu er.s xanpl Fi nal | apot he nown process, conpri ses
ARiaeed, By fenBReoshed¥ s GRS Brbal *of

def atted soyagmbmanrﬁ;amsﬂh&ﬂlaststahhdrf@ﬁnthélsomaihg mgchﬁmawlon or
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ing machine turning at éiffereat speeds to exert a
strong &rlctlon effect on the sheet, cooking the shest
in wet steam, drying the sheet and then reducing it to
flakes by grinding. The reconstituted flakes have &
chcwlng-res'staﬂt texture comparable with that of meat
ané may be used to replace some of the minceé meat ussé
~in the making of hamburgefs Lor'ex=nole.
Finally, awother known process comprises prepariac
a paste by m1x1ng water and flakes, flour or meal of
.defatted soya, forming a sheet or strand Srom this past

by extrusion or rolling uncer mild conditions, i.e.
under condltions whe*e no friction effects are exsrted
on the paste, cutting the sheet or strand into individual
articles, cooking the articles in the presence of a
coagulating agent for proteins, namely in the presence of
an acid or an alkaline earth metal salt, and drying the
articles. The rehydrated articles have a texture and
appearance reminiscent of meat. _ ' o

The-objeét of the present invention is -to provide.
a process for the preparation of a food product based
on vegetable proteins which, without any longer resortlng
to. the onerous and delicate technlques of spinnlng or

- extrusion cooking and without involving the use of a
chemical coagulating agent, makes it possible to obtainfnan

-




~on vegetabl e proteins which, without any |longer resorting to the onerous

and delicate techniques of spinning or extrusion cooking and wi thout? |

i nfokving the use of* a 35 chenical coagul ating agent, nakes it possible fo
obtain from "-4- a whole vegetable protein material a dehydrated product

whi c* after reconstitution, has a naturfl-colour, an agreeable flavour an

~anoriginal {gxiytedhieleRhBLA0 IR SaRterdalTPa! AOMA A Cod! HARRIME -

i n thensel ves. To thi"s en e process according to

invention is GREERG caEE@E | Feddidt PHEESn O 1044 S@edatnrabiRAIRE: | 0 oy
first treatnment with: steamfor 30 s to 15 mins., ground and m xed wth

wat er to prepageeeabiat @laourd &nd’ AnTRbieginal! afdxird r amizh tHrd 0%dY
wei ght, the paste is 10 shaped, subjected o a second treatnment wth steam

for 30 s to lPeminiscenti el mestsububrabeockebractivendhnyitHensediesq es
before or after drying. It has been found that it is possible in this way
to prepafe a dehydrBeecthpsoend; théiphocesafaecotfingr ootk inviemtidms
a colour simlar to the natural colour of the pulses or oilseeds used, an
agr eeabl e f| al¥®uFharartaripgdpdn ithaturpelsesaemiolisesdst aransubjected
and firmorigjnal teéture m dway between that of whol e cooked potatoes and
that of pastat®odkedifptydineatnmant with. steam Feriudl bt Pnelb bpinss ,

B tor cooki ng¥ond toA BLRed oYL, vAtar PO CoRFRRRPG $28e0fRYARGNRo e
per L1 e, Shfeghk) BLRRIG e R0 sBOLC0 g ol WRGRA G0N° BlalE! 1
Lg?g?;ggﬂ%ngh&néﬁ&&ﬁS&ﬁﬁﬁhéééatHEear@é@@%ab€£&§€ﬂekéa&iek'E@&Lﬁ ¢22¢5Y o
" to 15 mins., dried and cut or broken into individual
articles before or after drying}
It has been found that it is possible iﬂ!this way
to prepare &. dehydrated product which, after

15 reconstitution, has a coldur similar to the natural colour
of the pulses or oilséeds used; an agreeable flavour
similar in particular to that of hazelnuts and a tender and
firm original texture nidway between that of whole cooked

\_J ' potatoes and that-of pasta cooked al dente.

20 The product obtained by the prbces's according. to
the invention is in particular characterised in thaﬁ, after
cooking for 5 to 10 minutes in water containing 4 g sodium
chloride per litre, said articles have a water content of
from 55 t6 60% by weight and a coﬁpressive strength of 300

25 to 550 N. - ' ' |

In the context of the ihwénticn,fthe expression
"texture midway between that of whole cocked potatoes and
that of pasta cooked al dente" signifies a re;istance to

chewing and a consiétency in the mouth situated in a region



t.hat a a cooked al dente" si gnifies a resistance to chewing and a

gonsi in the nouth situated in a region defined at the end of

| ower ance and nore pasty consi stency by potatoes cooked vvhol e.in
wat er ox.Wjth steamfor just the ti necessary for their flesh to Decome™
tender amd’to | ose the taste of raw starch without at the 5 sane - tIITE'/

di si nt egr at iGeFingd af; thee endyqolyf 1°§F§at¥ﬁ51‘%§4%‘t’%n@é‘danﬁ°P7@ssPﬁ&!?Yy

Tose the 't asepeiRteahey uem%wéiicc{ﬁséﬁpﬁ i R, FE Vit stean
St oni 11 s 2 A%, ShAfC *‘?% Sy "B’e?% ?gﬂlf/gﬁ:nﬁﬁéﬁhomnylgﬁﬁﬂmﬁhat

they may be tat%w‘é}?&’ £Y 9Ba S1:91@f Q-ﬁjé{{é a&’t gﬁpg 'tﬁ{‘fh g %Ft he

force reqw re 0 press a Sanple o c00 pro at ed

PLELe, 50 Mo S Conthlhchaziats ineh 15 hﬁg:z;ﬁezngt&f@gw 3

determ ned are set out herelna process
according t @edistanbenih@n 188s Heagey’ &%ﬁ%&éﬂﬁw%ynﬁaetavafdm Pyhses
or oilseeds, such as for exanple soya beans, kidnhéy beans, yellow peas, 20
cot t onseeds waiteieafoy Pescsthe Ehmg aéeeaeaisyrszh:yiusasb Ades ElebuLhieg Or
deski nning .so as to obtain a product having a purer col our and a snoot her
texture. |nadfheasomletr ehitle dinve isane ttime aremd hiedwig " £3im0i fies both
pul ses and oil seeds. 25 -~ The first said steamtreatnent of these.
seeds may be carri efinilamiyhg bheatewpmession st'agiacmpragaiveastrdengthm at
tenperatures of the order of 100 :to [err] under pressures between

at mospRér | °p’ire§§urléa%ﬁd Iﬂ'ppﬁégmﬂﬁﬁ-éﬁy 3 Fas Wc%xﬁﬁpl@em-nth@dfarst\/

steam treatnent
, onsistency in the mouth such that they may be determined

by means of a suitable apparatus which measures the force
required to press a sample of the cooked produc'l; through a
perforated plate. The precise conditions under which

15 compre_ssive strsng_th is de_termin_e'd are set out hereinafter
just before tha Examples. ' _

The préce_ss accarding to the invention may be
carried out using any of various pulses or oilseeds, such
as for example soya beans, kidney beans, yellow peas,...

20 cottonseeds or —peanut seeds. They are preferably used .
after dehulling or. deskinning so as to obtain a product
having a purer colour and a smsother texture.

In the context of the invention, the term "seeds"
signifies both pulses. and oilseeds.

25 The first said steam treatment of these. seeds may
be car;ied out. usiag a saturated or slightly superheated
.steam at temperatures .of the order of 100 to.130°C under
pressures betwe_en_- atmospheric . pressure and. approximately 3

_bar for example. This first steam treatment has a




. - 5a- determning effect on the texture and flavour of th reconstituteg
end product and shoul d last from30 s to 15 mins. If the first treatreat,
Iasts | ess than 30 s, the reconstituted end product may have a | eat hery-fasf
pgosed to tender and firmtexture and an unpl easant fl avour. I f the
f| rs¥ treatment |lasts longer than 15-rdths.., the reconstituted end produ"t
may have a rd@em@%dp%@ppmdm s feeattiuzien d améo Flason t ©f uthernd
a lack of col our. Accordingly, the seeds are ground after this
first steam tne@anﬁﬁtutemeendnpar@éy@f and sshenid MSlmt farom a
significant effect upon- t{e texture of the reconstituted end_product.

However, if t3fe Hihdh@Ins« ok dha LInaE itreaimentdlasksi é9§§ sbani 36d
e ?nlﬁ’aﬁges?f’orhﬁemw'% 24"ehE Eadict paY, hAYR hileathetboas
Ceast 076 by JRERRA C Hel o Fenek "BLC Skl hRRERERL a0 AR HiblASharow
0.3 mm and at %120% aI %éﬂl @I‘;}s‘i{ Qg%g%gnQS |na|_fo)'¥§% (}{ﬂ‘ae sigds

may al so be gr I'n suc avvayastoo arn a se

exanpl e. The ygraund éﬁéd:?e%ﬁ?‘i:?.%ﬁt a%g};a@égmaga v £P20GaA BY f_ﬁv

having a dry natter content of from er conten
50% and abovesafffif as opposed to smooth and homogeneous texture and a

lack of colour.

Y 10 . Accordingly, the seeds are ground after this first
steam treatment. The fineness of this grinding step does
not have a significant effect upon the i:exture of the
reconstituted end product. However, if the grinding is too

coarse and if the seed particles obtained have a

15
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25
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aLso haye an unfavourabl e effect upon the texture and col our of -t he
r¢const tuted end product. A dry nmatter content bel ow 50% gives a nore

v Or coarser texture, 15 depending on how the paste is subsequent |y
\ A dry matter content above 70% gives a nore sandy t exture. Th|§;
m x ng p IS preferably carried out Vi gorously for a reI atively short *

devel opifg undesirabl e tastes, odour or. colours. Although not a
preferred bpt imean ididmetesabresi dbeutol 188t Ghitfe '-'p%?%‘i‘ér%luﬁ nRf 39 xihg

flavours, Tlavaig 054 Som Mk AFA Ry . COl QUr ARt T¥ B4 OXd &90H StRet for
exanpl e, the sum™©of these additives represent| n%sno g_gre than a few gercent

of the weight Wie 59 ArerRPERFROhYyIFABAGS HyWaB| #F ntP o tain

extrusion for suxaeid fes el e bk yatineas g Bd%cq:@dlwtemh;t ib&sed nsier

condi tions_where frjctiop effects on the_.past 9;439 284 fg

possi bl e. 2 | fIERP zﬁﬁ%ﬁ%s RIS e} T%?P.ﬂgame el'%b053|§¥e f'or exanple t

use a rolling mﬁnlmca)maéam@gammrobééow 00t0%t inmy. | N Hppeeer e

directions and_,n synchronism._.L. | 5 I It is
#%e ér‘%l{%srés g% 8%01598 FATS UM 'a VPJ? &4 écpe@gtaln

possible to api)rf N I near pressure a pressure per
unit length ofa semglina o:h@ fbonpr Eoroexpmpheabout 5 to 1500 x 103 N m

This |inear pressuren?é'd? £5a50REENkheh Wisdsiechaveeap €bfect upon
the thickness of the rolTed sheet of paste obtained. ~For the_sanme roller

gap, an i nk? eBEeRPIES R} PES '-elli‘%'éh’ﬁgp?eéé'ﬁr Bagter QRAEEFOPF nf¥Phs water .
content resul tsg ne@® 7@slUCt i Phy i Matbert Boakeaxrs dfeldwe Hmweind &poveviding v
both the preSSLgéoeggtlrﬁ;V@ﬁfévgeﬂégye E%%%cQ upon the texture and
colour of the reconstituted end product. A dry matter
content below 50% gives a more leathe fy or coarser texture,

on how the paste is subseguently formed. ‘A

éry matter content above 70% gives a more sandy texture.
This mixing step is ore:erably carried out vigorously

for a latively short time of from about 5 to 60 s
£ficisent to obtain a homogeneous paste which may be
20 wecrkad without soo;llng its texture ané without any
..xrisk of developing undesirable tastes, odour or colours.
Although not a preferred option, it is also
possible to add to the paste during mixing flavours, G
flavour enhancers, vitamins, colourants.or antioxidants
25 for example, the sum of these aaditives representing no
more than a few percent of the weight of a paste.
The paste may then be shaped by rolling or extrusion
- for example, preferably under mild conditions, i.e.
under conditions where friction effects on the paste are
30 'evoided as far as possible. If the paste is shaped
rolling, it is possible for example to use a rolling
machine comprising two rollers rotating in opposite
directions and in synchronism, i.e. at the same peri-
pheral speed. It is possible to apply to the rollers
35 a linear pressure, i.e. a pressure per unit length of
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wi thin the ranges indicated, these variations in thickness will have no /)

adverse .ef fect upon the texture of the 10 reconstituted end product.
Thus\\the paste may preferably be rolled to”a thickness of approxi matel
0.8 40, 1.5 mMm whtere it is to be subsequently cut up into individual |
articfes in the formof flakes or noodles or to a thick- ness of iy ’”‘Q
approximately 2.5 to 5.0 mmwhere it is to be 15 subsequently cut int
articles in the formof squat strands of7square cross-section for exanp

|f the paste is shaped by extrusion, it is preferred to use extrusion dies
having relatively large individual openings and a relatiyvely |large total
open anea $he2Gdindrd heye fromcabeet $otappb9oexcadsi Wemext r (Thien
pressures. T us, the aste IS era dek, _a S

from about 2 t “f(?rbzi’rr es&'b?? teh QL%/r %ngﬁqo#% %’hs? $ﬁ§p§dl"‘;§’s Se may
al so be carri eth @fifees ngpom statejrmwmssl ofhthe 2oldegdeshesite®fsirafmfiat
tenperatures of .fhe o derﬁgr]{gét§h+§r£$bygge§apreggu&ggggyégﬁyh this

at nospheri c pressure and appr oxI mat e exanpl e Thi s second

st eam t r edt mentingago BRES WLRIRF B nFeduetiert iDpshithyatet FOR @Rt f | avour

of the reconstiddif1gd §Ne pFliet iemdi §hent deBOckness bEstthd0 shdex .15 pids.
If the second treatnent |asts | ess than i treat nent

{
lasts | ess thd+&HRs bt %(ﬁfé???‘bf%da'éadtb?oﬂﬁﬁﬁrnﬁf?nﬁ % e 9% thery
texture and aﬁvﬂﬂl{ﬂxﬁ&ﬁ@tréd@@ﬁndlcaﬁedhethesendah:uaa:umst iradthsidigesss

than 30 s and trlﬁafl rst treaél e3 ffé t ué&f‘lﬁhg‘ @gx,tugéeorfectq;gstltut ed

end product ver texture or 1nadequate
cohesion. 10 f ﬁmmad wtdrmodrasts | oBbus.t khe Pestiensay toredexahty

stituted end R OodiGh JBYed WSehiSkREIRNQE eRbpEoRYARIEE Yy 0.8 to 1.5 mm
where it is to.be subsequently cut up into individual
articles in the form of flakes or noodles or to a tAick-
hess of apéroximatély 2.5 to 5.0 mm where it is to De

subsequently cut into articles in the form of squat

’-.l
w

stranéds of square cross-section for example.
If the paste is shaped by extrusion, it is preferr=d
to use extrusion dies having relatively large individual |

cpenings and a relatively large total open area so
20 that there is no neeé to apply excessive -extrusion
.Sressures. Thus, the paste is preferably extrudeé under
U/ ) a pressure of from about 2 to 20 bar.

The second steam treatment of this shaped paste
may also be carried out usihg a saturated or slightly
25 superheated steam at temperatures of the order of 100 to
130°C under pressures bet&een atmospheric pressure
and approximately 3 bar for éxample. .This second steam
treatment also has a determining effect upon the texture
and flavour of the reconstituted end produdt and should
30 paedesadkdy last 30 s to 15 mins. If the second treatment
lasts less than 30 s and if the first treatment lasts
less than 30 s, the reconstituted end product may have a
" leathery texture and an unpleasant flavour. If the second
treatment lasts less than 30 s and the first treatment
35 30 s to 15 mins., the reconstituted end product may have



Hewever, the sumof thetwo treatments is preferably equal 5 to at | east
10 mins. in order sufficiently to elimnate the antitrypsin factor. The
formed padte is then dried before or after being cut up into individual
\Yhis drying may be carried out with hot air at noderate

t enperfat and at atnospheric pressure for exanple. 10 Thus, the paste\ﬁé
prefelab qried with hot air at approxigmtely 70 to [err] for 1to 4 h,
‘ti\te nedessary for the residual waté&r content of the paste to be
approxiN myely 3 to 4% by weight. Finally, the forned paste is cut up into

i ndi vi dual 15,Ar bheLes UBEQ tedieutll ¥r dntidtguaitpiid iy the figian to be

given to Said artic tain articles in noodl es for
exanpl e, fIatSSFPaﬁd§rSBF&Fﬁéd1@§téx99@9Qﬁ1qaaqniinm%qﬁnyf?hﬁn%?qgﬂﬂﬂ

.2 B seljf obt ai nQ%ﬁEMféé' lehtagpla'baula:rtefn%@atﬂo)éemi;tst @ﬁdﬁt d}@pﬁﬂd dxﬁngt&y bef ore
ryin orter icles in the formof squat stran uare

cross- gec'?l onHPEEVEXanp 8 P BE éﬁa‘r‘ﬁ '%?rltfem%rféd déﬂﬁazhw a?r‘ﬁ

in the f05n1oiofhakeeatmrlexmmpbe im bddemjsdﬁﬂﬂcﬂantﬂyatnﬂennmxnaﬁvwaken

| nto pieces alhel aflEykRGps1nlielor. | © Rl Fdhalid il A Fhed YR LM o

forms, such as Shé t'he paste . may a aln ore
drylng j ust abe§¢r¢o¢Waaﬁ@9robeume s [P @Pﬁgdunﬁmwidqaﬁ(ﬁRﬁiQiQﬁHtable

die. The end @ﬁQQUSEyQHB%B b@/ctafi@u@aoe%%s VAREOHE G530 a ¢t nddigddwent i on
is thus in the form of ea¥H ated. in- dividual articles which, after

cooki ng for S5teBPeBaRPRS Rikt StTMOSRDETH PresSFRIiTAR GRS per
litre, haye akaertnenbaateoflsf pY@fedaba yo dhias weitihthatndiixr em pressi ve .

e O TEEBRtaAReRE0M o DOoC BT e S LRSI 1o/

for the residual water content of the paste to be approxi-
mately 3 to 4% by weight. | '
Finally, the formed paste is cut up into individual
15 articles before or after drying, depending on the form
to be given to said articles. ' To obtain articles in
the form of noodles for example, flat strands obtained by
extrusion or by cutting from a sheet itself obtained by
.- rolling are preferably cut to the desired length before
20 drying. ‘Shorter articles in the form of squat strands
wﬂof square cross-section for example may be similarly
obtained. To obtain aiticies'in the form of flakes for

‘'example, a rolled sheet may be cut up or broken into N

pieces after drying. Finally, to obtain articles of
25 more complex forms, such as shells for example, the
‘paste may again be cut up before drying just after
formation of the shells by extrusion through a suitable
die. | S
The end é;oduct'obtainéd_by the process according
30 to the invention is thus in the form of dehydrated in-
' dividual articles which, after éooking for 5 to 10 mins.
in water containing 4 g sodium chloride pef litre, have
a water content of from 50 to 67% by weight and a com-
pressive strength of from 300 to 550 N. The reconstituted
35 end product complying with this definition effectively

-



3. - :
.-9- has .a texture mdway between that of whol e cooked potatoes and that of
pasta cooked al dente. I f the product has a conpressive strength bel ow
300 N, it is too soft and is in danger of drsintegrating. If it has 5
conpg933|ve strength above 550 N, it is too | eathery and has a texture pb
rem nfscent- of fragments of neat than of pasta cooked al dente. Wen g3
articles are in the formof noodl es or fl®kes, their thickness is
preferably, between about 0 7 10 and 1.4 mmin the dehydrated state and
bet ween about 1.0 and 2.0 mm after rehydration. A thi nner groduct S

danger in 6artP@&Iér9ﬂ“q%£ﬁ|ﬂjQ¥?¥mRﬁqKF?Q%&WEﬁy°fé%?ﬁ}% SPPk
rehydration. pbtahtioelscland ahay o gmsat&@okedtmpu@@nté IS ﬂllfeftﬁér ed in

t hat t t .t 15 duct_in f d

arti ol oo, SuCRERSUSHoAR S (BARRIAE GToRiare DefeeesRich ot o
exanpl e. The pmodusbfaCWMGMﬂq;nnaddngennaﬁndxsnmemgdaaiad by Eﬁokmngator 5
to 10 mnsg in Wabah GQL %”'s’%:Q:e%egQr?oaboiPé’ é'sgqcz@' °{£dfsp§% 'h&%‘% &5 has

a tender and frrmoriginal text an agreeabl e flavour a co
simlar to theandt bagl acHeshurs mare mamidsispent |atefisagmentsopy| tnsat

preparation. ¢hlan@¥ sctqnmda%ls%ygth butter, in salads or as a
garni sh for soups, 25 |nl% sliced in a sauce or sauteg In a_ pan for

exanple. It may b& aftigleSHAF oritisths SREBD nPﬂBﬁ%eFo°r
veget abl es or umakefsor tmrfpltmic%fasaflst hfréﬁfa:w\iylgb&aapheabaue Qi.7en to

iIIustrate he | ntion an d,oth rlson 30, Th

per cent age | n Pﬁei t4 Pe 0% ?%ga{‘ .[edcg ss %‘ye @%%@L‘Vﬁef‘hgbgﬁgml es,
tHé/bonpreSS|vé QtaedehOamm aftvere miptdcailcn . theAcmeunenfprbeuptodBcts
described were;dekengned ;0% .04 JQlJOWNG S ESRECL) Ve QEPG UL Efiery

texture after rehydération. A thicker product is possible,
although it is preferred in that case to present the
15 prodéuct in the form of different individual articles,

such as shert strip segments of sguars cross-section for

example. _
The product accoréing to the invsantion rehvérated
by cooking for 53 to 10 mins. in water containing 4 g

20 sodium chloride per litre thus has a tencder anéd firm:
_.”original texture, an agresable flzvour ané a colour
similar to the natural colour of the pulses or
J oilseeds used for its praeparation. It may be consumed as
such with butter, in salads or as a garnish for soups,
25 thinly sliced in a sauce or sauted in a pan for
example. It may be consumed on its own or as an
accompaniment to vegetablés or meat for example.
Some of the following Examples are given to
illustrate the invention and others are Comparison Examples.
30 The percentages in these Examples are percentages by
weight.
In the Examples, the compressive strength and, where
~applicable, the colour of the products described were
- determined by the following respective procedures:
35



32 ° -10- 1 Det er mi nati on of conpressive strength 40 g of dehydrated
™\ are immersed and left for 5to 10 mins. in 400 mM boiling water
. ng 1.6 g sodi um chl or. de. This sanple of rehydrdated product is 5
ngdhand placed in a parall el epi pedic neasuring cell 2 open on top ang,
0 B base formed by a 50 cm square plate drilled with 94 hol es -6 nn1|ﬂ
2 L By neans of a sliding piston qfp square cross-secti on descendi ng
throwgh/the cell at a rate of 8.3 mis, the 10 sanple of reconstituted
product is forced through the perforated plate while, at the sane tine, the

curve of fhe fyatea-naRtifsh (6X tdempresonvassaréngehi on of the distance
travel led i s automgty call co_q § p V, h t
approximately |inea ‘1;/ cf ?‘ghp?'%gggg g?l rst H(:L(;errérée%p%}%sp%\ftawr
conpr essi on ofs tdee ]SJamplrfs beifrore00 tmbelgphting yasen mcnkfhining pl b edwhil e
Lhe second COIEARAM M IGLLdI. Pr ofSLE0s Ghol B02aTRAG diY QS pIoRBL L&

The |ntersect|8 ral I nes co res- ponding to these two curve
sections iSs cmidatb(t% Ql(ﬁc%rbfilhlﬂgP@ﬁéthhPﬁ&melddfccé“Q%F%l%ﬁbp??bﬂ to

the sanple toog; dttg&rﬂ{gmg‘hﬁ@étsase fBQm@QWIHyeSaSISI@ &t egghdres
defined as being equal to that m n| mal é ﬁ‘"E‘DgF‘t natlon of col our 25

A sanpl e of priddtd qul e atieth b3 r%ﬂh%?n q%)%fflour of whi ch
all the particles @y rdald &3f tdagl Od2ngnpistdhamt equanre torasseset thanof

~whi ch the average tIC| dianeter is t yee t PheA 2 CM

thick |ayer |§e%<ﬁ4??gf‘ g‘ﬁ?e‘f% &?‘ﬁbcéeggv%ﬁ 2 Q.g%'lé (‘L'at% 1?%?3:9/% ©

transpar eno, cempld ess :gémtltmgem pfoauct is forced through the U
| periforated pla-a while, at the same time, the curve of the

force aaollec to the piston as a function of the distance
avelled is automatically recorded on graph paner. The
'c“*ve shows two apprcaémauely linear sections of which the

to a compression of the sample before
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it becins to pass throuch the plate while the second
the pressing of the sample through the
te. The inte:secticn of the straight lines corres-
éing to these two curve sections is considered as
20 defining the minimum force to be applied to the sample
it throuch . plate. The compressive strength
ined as being equal to that minimal force.

Determination of. colour

25 A sample of product is prepared by reducing it
either to a flour, of which all the particles are smaller
than 0.2 mm in diameter, or to a semolina of which the
average particle diametef is between about 0.2 and 0.5 mm.
A 2 cm thick layer is formed in a metal tube having a

30 flat base of transparent, colourless glass. Light of
type C of the ILC (International_Lightiﬁg Commission),
.i.e. light correspbnding to the mean light of daytime
having a colour temperature of 6774°K, is directed onto
the outer surfacé of the tube base at an angle of 45°.

35 By means of three detectors fitted with red, green and




type C of the I'LC (International Lighting Conm ssion), i.e. l'i ght
oor(espondlng to the nmean |ight of daytine having a col our tenperature of
6774 K is directed onto the outer surface of the tube base at an angle of
45. 35 By neans'of three detectors fitted with red, green and 1 blug
filtérs, the three conponents X, Y and Z (under the ILC system) of the ' 7
col our of the light reflected by the sanple are detected perpendicularly
t he surface of the sanple. The Lab val ygs -and the saturation C of the.
colour of the sanple are determned with the aid of these trichromatic:
conponents, the respective definitions of these values being: L = 10.0
[err], a =117. il(ub (E&Dee\i)s/ fied r{hrde comPohdnB@s847 2y /anBerzr](uamé:Cﬁxe

. In thi I th et d._a d
o] bt Sk o e L NP RLEU TR s R 05 2
axis of the Iursanmsllet yvie dmczﬁmlgs:apémdictmhalslyr (ula)] g.heelsu(rrfegaet iofe the
values a) to rggnﬁq%sml 3(.% w4 tﬁéd%Q@&ga"t "'mgg:e% % bI ue

(negative value I've values b
same sanpl & |scp|la>@e’dq ﬁh@e azaénple m@%@amemdeulthomehél@equ these

replaced in th%rQ@HrdﬁHiﬂé“B%ﬁ%Hﬁéké%t'EE@ f@sﬁéé@@%&'Q@fianﬁo@%‘bﬁ”Et'C
mean of the Lab and C val ues thus deternlneq(Ls t hen tak en 20 Co arls
Y wa

Exampl e (i) WiEhesSSotvaides hedndoded itf & geF £4r5j ddr ORh&-t)
necessary for bhei 7.0 e3h-a.@4rxONE ETHisd @nd Ya2kpde tha n:aitseLab raw

starch t hout _at .the ne tinme disintegrat hey then hav I
contentmgf Zg Sysem. 3 3@hﬁﬁﬁﬁgil gﬁ% I ﬂn%; ¥§aﬁpF8r§F%168 § %Pree—
t hesé mholéOco&kaenpabaedesqa;qiaaaansxatwm|n@ wvhicbatbeceklktagdluacdss t he
same condi tiong ag,de3GiisPeE IV §uxfd il UL, %, 2883 ab§c99§§r“%d leads

from green (negative values a) to red (positive values a)

and the ordinate "b" goes from blue (negative values b)

to yellow (positive values b).

[
wn

One and the same sample is placed in the cell,
measureé, removeé from the cell, replaced in the cell and
rameasurad 5 times in succession. The arithmetic mean
of the Lab ané C values thus determined is then taken.

20 Comparison Example (i)

o Whole potztoes are cooked in salﬁ water for just
Y, . the time necessary for their flesh to become tender
and to lose the taste of raw starch without at the same
time disintegrating. . They then have a water content of
25 78%. The compressive strength of a sanple of 100 g of
these whole cooked potatoes is determined using the same
cell and under the same conditions as described above.
A value of 293 N is observed.

30 Comparison Example (ii)

Pasta prepared from hard wheat semolina and éggs
is cooked in salt water for just the time necessary for
it to lose the taste of raw flour whlle, at the same time,
remaining firm - in other words for the pasta to be al
35 dente. The pasta then has a water content of 62%. The



QO'ConEarison Exanple (ii) Pasta prepared'fron1hard wheat senolina and eggé
.is cooked in salt water for just the time necessary for it to |lose the

-taste~of raw flour while, at.the sane tinme, remaining firm in other

wor s for the pasta to be al 35 dente. The pasta then has a-mhter'conqut
of (629N The -12- conpressive strength of a sanple of 100 g of this =/
past #boked -al dente is then deterninedp using the same cell and under the
sang dgnditions as descri bed above. A value of 533 N is observed. 5°

““saturat ed st ggfipaksatifesBheeing i &S5 W es&ip1O06E 100hg sdyahiisapasithusooked

d. h d 1 -hamm ill.t0 obtai I, Gl i.ch
the. moan O aft BEAERoRE ERE ARSRAIG oA stvHid: PR BpR ERAT Sha bl

wei ght of greHnedshmangsonbiiaictisarees efescribed above. Prapyeiluenofs

mm : . . % above 0. 315 - 2.4
0. 25 533 N is observed. 3.6 0.20 | 44
0. 15 5 _ 8.0 20 0.10

12.8 0.075 gxaMpPLE 1 - 14.8 0.05 -

34.0 bel ow O: ) - . .-20,0 25 The gr%%nqhbg?qs are
vigorously nixed Beskinneddspns BRans fepemsbhe PRAL34FarteRFe5t 850 g of
wat er per kg40higheerd Aednsatiiitdd estednest harmoaptiey iraplressure

at 100°C. The soya beans thus treated are then ground
10 in a hammer mill to obtain particiés of which the mean .
diameter shows the following distribution, exprsssed in s
% by weight of ground beans: )
Mean diameter ' - Proportion
15 mm ' %
o above 0.313 | 2.4
0.25 3.6
0.20 4.4
. 0.15 8.0
20 0.10 12.8
. 0.075 14.8
0.05 34.0
below 0.05 20.0 [
25 The ground beans are vigorously mixed or stirred

with water for 50 s in a quantity of 550 g of water
per kg of grdund beans which themselves have a dry matter
content of 91%. A wdrkabie paste'having a dry matter -
content of 59% is obtained. The paste is shaped by

30 .rolling under a linear pressure of 500 x 103 N/m in a
rolling machine comprising two parallel rollers. 15 cm in

- diameter. The gap between the rollers is 0.4 mm. The

rollers rotate in sthhrqnism, but in opposité directions,
at a periphe:él speed of 15 cm/s.

35 The'paSte is then rolled to a thickness of 0.9 mm.




corl_f'ent of 91%: A wor kabl e paste having a dry matter content of 59%i s

ehbit ai ned. The paste is shaped by 30 -rolling under a |inear pressure of
500 x [err] NNmin a'rolling machine conprising two parallel rollers 15

in di'g/r_reter. The gap between the rollers is 0.4 nmm The rollers rot >
in-s?n_‘(’:hroni-sm but in opposite directions,. at a peripheral speed of 15/. °
cm's. '35 The paste is then rolled to a thickness of 0.9. nm 1 s\
The sheet thus obtained is treated for-1®¥nfnutes with saturated steam at
100C/ at nospheri c pressure. After this treatment, the sheet- has a dry -

matter content_of 60% It is dried in hot air at [err]. for., 2.5 h so that 7t
has a 5 FesithflshegertRunt eRtadnedots Hrteai?dorfgiér#‘{)r'“’c‘l}it‘ﬁt"blth

i rregul ar fl akestinpated stsemnadi A0Ore/ adhmospveiidgirdgsure. 2 After

t hi ckness of 0,,8. and. a | colaor .sim lar to that of the desk

starting beans‘?h’P\%’Fe?Eﬂﬁ%gat ?Q')glﬁ Sye&‘)"o Fﬁgaf ¥ 1 6‘?1 oL icng]%?ré*f ?L‘%nae&i%
containing 4 gfsals geiedi inchothede hltaBeSChdwa 2 thikckso rdsst oft th&s nam a
wat er contgnt p&\;\oﬁ 0 Vg gShlengt fs Jhel gt re
i's remni scent%? ao?ggacg%ﬁeggggtégttogg, tqb%tjt i gtglﬁssﬁ%d}erpor%Pﬁg% ér'ei r
col our remmi nsLE¥eAYERT 1 H12KkaF DRVERE deTRPAnSd artent £ jaRpreaiRatelTheir

flavour is slightly demai eresknekshazebngt mmaRdadeesyddiohaELdYsimilar
unpl easant or bitter qg%e. CbggagLson Exanples (iii) to (vii) and EXAMPLE 2
20 (iii) The 7 otRfurtithesdBakiPPESy SATELRIIBEERS except that the first

steam treatment is xferetehyrhaiodlby coskaad dord Srimits .Thin nedwedr at ed
Lakes oy S BLELAYEY BR%:SpREhISeL LA ] Qs Mt
carried out foress off nk.2 mm, a water content of 65% anc a comprassive
strength of 338 N. Their texture is reminiscent ol
whole cooked potatoes, but is slightly more firm.
Their colour remains similar to that ¢
15 starting beans. Their fla#cur is slichtly reminiscent
of hazelnuts and does not have any unpleasant or bittsr
note. |

- Comparison Examples (iii) to (vii) ané EXAMPLE 2

A
Q)
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40 )
ot

20 (iii) The procedure is as describeé in Example 1,
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.--that the first steam treatment is carri
instead of 4 mins. The rehycérated flakss have a bitte

3]

flavour and a leathery texture.

25 (iv) The procedure is as described in Example i, except
that the first steam treatment is carried out for 16 mins.
instead of 4 mins. The rehydrated flakes have a sandy
texture and are slightly reddish in colour.

30 (v) - (vii) and 2 The procedure is as described in

Example 1, except that each steam treatment is carried
out for 0 or 10 mins. The respective durations of the
_heat treatments and the organoleptic gqualities of the
rehydrated flakes are shown in the following Table: -
35



hnstead of 4 mns. The rehydrated fl akes have a sandy texture-and are
reddish in colour. 30 (v) - (vii) and 2 The procedure is as
in Exanple 1, except that each steamtreatnent i's carried out for

m ns. The respective durations of the heat treatnent-s’and 't he ™
pptic. qualities of the rehydrated fl akes are shown in the foll ow
- 14 - Conparison Steam Rehydrated fl akes Exanpl es
nt 1st 2nd texture = 14 %vour nins. nins. (v) 0 0
y unpl easant, bitter (vi) 0 10 | eat hery
unpleasant (vii) 10 0 soft sweeti sh Exanple 2 10
10 t endef—eanrd retattvety—f1m ' meutTatagreeabte 1
Thi s Tabl e cl p&ehnpaxlisestir Steam he ianrRem{sh‘aﬁed:oﬁﬁﬁkﬁﬁg the two ste
treatments tof Exempdesess| Fregt@eRtocess. The two steamtreatnents uId
appear to have a conpl engnary efigRct myégghgémture of ¢heréehydrated (5
end product, fhe first enswimnad|mids.itl IS suff|C|entIy t ender ‘and t he
second ensuri pg—that—it s not-gwery ende' -A—addi---er—t-he—F+st
steam treat mept has ? deci§ive |%fluen: n he flavdur of he end product
due probably to théVinactji Vati on %f enz?ﬁﬁ%tl Ygering $3Peversifpl e
reactions responsible for| unpl egsant apd bitter flavours rnally, it| may
be noted that|the (vih of |t Be stgdf treptlemttheqy ays gn mnmkemnt
nutritional (vii) 10 |0 | soft sweetish
Example 2 | 10 10 tender and relatively </
| firm neutral,
agreeable
1 This Table clearly illustrates the importance of

COmbinihg'the two steam treatments to the success of the
process. The two steam treatments would appear to have
a complementary effect on the texture of the rehydrated
5 end product, the first ensuring that it is sufficiently
" tender and the second ensuring that it is not overly
tender. In addition, the first steam treatment has a
~""decisive inflpence on the flavour of the end product due
probably to the inactivation of enzymes triggering off :
10 irreversible reactioﬂs responsible for unpleasant and s
bitter flavours. Finally, it may be noted that the
sum of the eteam treatmeqts plays an important nutritional
role by ensuring the inactivation of the antitrypsin
factor and that it also guarantees good keeping qualities
15 of the dehydrated end product. '
EXAMPLE 3 ‘
The procedure is as described in Example 1, except
that the ground beans are mixed with water in a
20 quantity of 450 g instead of 550 g per kg of ground
beans and that the workable paste obtained thus has a
dry matter content of 63%. The rehydrated flakes have .




roLe by ensuring the inactivation of the antitrypsin factor and that it

akso guarant ees good keeping qualities 15 of the dehydrated end product -
EXAMPLE 3 The procedure is as .described in Exanple 1, except that the . i
ground beans are mxed with water in a 20 quantity of 450 g instead of 5

g pér kg of. ground beans and that the workabl e paste obtained thus has #s ?;
dry matter content of 63% The rehydrated fl akes have -15- a textu éz//
even nore simlar to that of whol e cooked potatoes than the rehydrated

fl akes of Exanple 1. EXAMPLE 4 5 The procedure is as described i N
Eli(aggi) e 1,1 excepteihgg(e)t beegr QEN BemIS a2’ eoMithet Y& h«mercé@k@iqg?nti ty

o] i nstead, o er.kg o roun ans an at_t rkabl e

past e obtalnedgg% zoﬁistg 5 hﬁafF&V358ﬁFg ?? ﬂ%h@grated

fl akes have a texture 10 nore simlar to that of pasta cooked al dente than
~the rehydrat edpfAmies pf Exanple 1. EXAVPLES 5 to 16 The procedure is as
described in T except 15 that three pastes having dry matter
contents of 55, 59 Tl BBOFeduspedsi a8l desgrabpdejar Fkample ot @eceppast e

is formed by reddd ngheinggsuhinBahnkr 888U f 4 3

N m The pastés #5; n<?iorrre are gbggréviggileﬁ b’g?‘th. gzualtgpfig?d% @%? é’? of

t he respectlvé’zﬂ t9 ohRss@ad; Rf; RaPr IuBeEr kGoREeFEONRE iRRanR andear

pressure in thshaolthagearkabbe pastbeobhhﬂkaaS&ths e fd ndkctde
dehydr at ed ot aldy Ak 2 55KV bl nyardBEa B4R LNAY LGS 1

the follomnng
: more similar to that of pasta cooked al dente than the

N~ rehydrated flakes of Example 1.

EXAMPLES S to 16

The procedure is as described in Example 1, exceyp
15 that three pastes having dry matter contents of 55, 59
and 63%, respectively, are prepared and that each past
is formedé by rolling under linear pressures of 53, 40, 500
and 1000 x 103 N/m. The pastes thus formed ars observed
in particular for the effect of the respective variations
20 in their water content and in the linear pressurs in
‘ﬂ”the rolling machine on the thickness of the flakes in the
dehydrated state and after rehydration. The values
L/ obtained are shown in the following Table:



-Lé-'Exaane Li near

Thi ckness of the fiak-es No.

: Dry matter content
pressure of the paste - dehydrated rehydrated 10 N'm
5000 mm 5 5 . 55 - 1.0 1.7 6
5 59 1.1 1.5 7 5 © 63 7 o=
1.3 . 1.8 8 40 55 . 0.8 1.4 97
40 59 0.9 - 1612 10 40 63
1.1 1.6 11 500 55 0.7 1.1 12
500 Q Z 1..1..13 500 a2
0.8 1Example | Line@?(0 Dry mattéys content ‘I‘hickn@sS] of the flakesl. 0] 15
1000 580 pressure g.9f the paste 1 0 165en 3
rehydra
0.7 1.1 1 10° nAbi s Table%lllustrate% t?m%d act that"ﬁn I'ncrease
in the |inear presstie and'aﬁf.ﬂerease HR—He—weier—eontent—tot—the—paste
~produce a reductigon ir thléknes%éﬁ the roll ¢d ghget of |pasteq The
consequence 5 of thg ect gf these variation$ in [inear |pressure and{in
the wat er contjenf of tlhe Pastejis tH® the textufje bflthe rghydhabed fl akes
is nmore akin tjo ghe tgxtuge of |pastgyooked al dentg, sthe hijghen ighe |ingar
pressure and the |ower the dry matter content .of |the gaste provi ding 10
both val ues remafn wi t|hi #% he” Ifi mi t $3-ndi cat ed. ¢ versely,ltﬁe textyre
of the flakes | sgnpre {akiggp t o tthat of9 whol e. cookgd @O9atoes t he .kower the
| i near pressur §nd t he q gher Jt he matter co1tegt of the pa t% Wi t hin
the limts in E& t ed EXANPLE 17 “The procedur ¢ ﬁs desgri bed™in
Exanpl e 1, excepl 500 55 - 1.1 . I
12 500 59 0.7 1.1 /
13 500 63 0.8 1.2
14 1000 55 0.7 1.0
15 1000 59 . 0.7 1.0
16 1000 63 0.7 1.1 7
. i -
1 This Table illustrates the fact that an incrsase
in the linear pressure and an increase in the water
“ content of the paste produce a reduction in the
thickness of the rolled sheet of paste. The consequence
S -"0f the effect of these variations in linear pressure
and in the water content of the paste is that the texturs
of the rehydrated flakes is more akin to the-.texture of &,/
pasta cooked al dente, the higher the linear pressure and
the lower the dry matter content of the paste, providing
10 both values remain withinm the limits indicated. Con-~
versely, the texture of the flakes is more akin to that
of whole cooked potatoes, the lower the linear pressure
and the higher the dry matter content of the paste within
the limits indicated.
15

EXAMPLE 17
The procedure is as described in Example 1,

except ~
that the paste is shaped by extrusion and not by rolling.
The paste is extruded under a pressure of 3 bar in a pasta



that the paste is shaped by extrusion and not by rolling. The paste J

.gXtrudéd under a pressure of 3 bar.in a pasta. 17 - 1 ext ruder S
of which the die enables curved articles in the formof shells to/bes /) /
obtained. © W}t formed and regul ar individual shells are cut or

means?of a.rotary cutter on leaving the die, i.e. before drying.

The shells have a wall thickness of 1.3j3ym.d n the dehydrated state
1.8 mm after rehydration by cooking for 10 mnutes in water containing 4 g
sodium chloride per litre. After rehydration, the shells have a water
eont ent ofl 59%xairthde rIC @M AT v S iwieigh Ntivé 486 éhabbesl@urieddarrigmest h
and firmtexture s remni scent .qf st,a caoked al denge VPLE 18 _.The
procedure is ad (fé‘sec ibed ol%:’:l %ﬁ'}%ﬁ gtaﬁ,b%xqég?l&%a'thaﬁqe%ﬁe Pﬂnﬁgdagﬁeet of
paste i s cut inegnlérmindideduwadd|sde lbef aree deyt ngr slibedcblyomeans ©Oke
rehydrated noqdl 1.3, P t ghydragedyfk S ; Fganpl e
1. The texture o t?h(?u?e e%roté’?el noiorg eésﬁ?_sé n’?évéiy bet %/eg%gt ﬁgPlgé whol e
cooked potiat oes anFhenghedfl s2hayssia wok cehFkaess e L EXAPLEM19nDEBRI nned

soya beans fr @anydraded ¥t ded HE G O, 8t ok et €6r Webhy8ahtidhedySt8aRiay
at nospheri c pressLiroe/ 25 e soya beans thus treat egsgggdt hen

[err]. Th
ground into flEQF 10 miputres é"{/iwgfcﬁ'e(ﬁjsqv intngi ¢ nIwaPetuRof Bn a
quantity of 2%Rrofliwaiear amF tekdorefhygiratibibeatite Woheébhlshravel xesabaxre a
dry matter content of 9 A wor kabl e paste hayin dr ter cgptent
of 65%is 30 %;\Q&n%eg%z é)gﬁ«?“éiggat Somprestive b%t?'%ﬁq??%gounggé 5| Fobs
pressure 30 12edderesmootl mndn £irm| |tenfurehinerenipisceny of pasta

N~ cooked al dente. :

EXAMPLE 138
The procedure is as dsscribed in Example 1, except

15 that the rolled sheet of paste is cut into 6 mm wide™
noodles before érying. The colour of the rehydrated
the rehydrateé flakes of

[a]}

nooéles is similar to that o y
Example 1. The texture of the rehvérated noodles is
midway between that of whole cooked potatoes and that of
20 pasta cooked al dente. '

EXAMPLE 19 . _
L : Deskinned soya beans from the USA are treated for

4 minutes with saturated steam at atmospheric pressure/
25 100°C. The soya beans thus treated are then grbund
into flour. They are vigorously mixed with water for
50 s in a quantity of 29% of water and 71% of ground beans
which themselves have a dry matter content of 92%. A
workable paste having a dry matter content of 65% is
30 obtained. The paste is formed by rolling under a linear
pressure of 1200 x 103 N/m in a rolling machine comprising
two parallel rollers 15 cm .in diameter. The gap between
the rollers is 0.4 mm. The rollers rotate in synchronism
" in opposite directions at a peripheral speed of 15 cm/s.
35 : The paste is then rolled to a thickness of 0.9 mm.



two parallel rollers 15 cmin dianeter. The gap between the rollers is

{ ; The rollers rotate in synchronismin opposite directions at a
e speed of 15 cm's. 35 The paste is then rolled to a

essyof 0.9 mm -18 - 1 The sheet obtained is cut inte 6 miw de™
8y. | These noodl es are treated for 10 minutes in an autoclave.w th/
up r heat ed to [err] (this stean}ReLng saturated at [err]) at

yc pressure. The noodl es are en 5 dried for 2 hin hot air
Dehydr at ed soya noodl es having a reS|duaI meter content of 3.5%

a thi cknes& of TgeBth’t@tagg glﬁ? I q\g Q‘I Ol.i t%l rg he dﬁ ké nned
starting béans are”o & ter Aticon coo ' m ns.

water 10 cont apndhgs4ageseeteamedhlfmﬂ d@ pemui:eSt n@@m@mw&mwa:h

thi ckness of 152,00 s@pdehehteant el af 56370 @hd &2 GUlm HSSR \a il h of
520 N. Thei r texture I's rem ni scent, of pasta cooked aI den Thei r
natural yel | owR&olBP°Fénatnatupspheric PIRSSUSe -t he TSI %ﬂ%ﬁ%l?ﬂfn

beans. 15 Bhei araggegakl e andnre;lo&tia\ztet hmeutﬂcal' flmqaratfecslsc%tly

" rem ni scent of hazel nuts. and, ar., daes not bitterness.
S APLE 50 20 noBaTelihaxRRG: & FeRAal yBlkes RER I M G BN N LSRN

5% of the 71% mhlgknaad béansassmeplndcedybymwt lcadewy regimeigieat trastddaton

veget abl e protgkntggdaggx gggdagg ?Qﬂn m Wsanmie . op Bﬁﬁf r ehydr at ed

noodl es differ only in co our an rontthe r ated noodl es 25
of Exanple 19. Théf#eéoFQDh’dFétl}P@\MWsﬁ%lF‘wa&ﬁdstFﬂeit”rsfIJeP«/d{ﬁftQ%

rem ni scent 0of can#B2hiRgUisl HoBoAEEAVRET 021 dEN el QGediHedd o ddas Hdwed 15
Exanpl e 19, exceeglckness of 1.2 mm, a water content of 63% and a com- \‘J
pressive strength of 520 N. Their texture is reminiscent
of pasta cooked al dente. Their natural yellow color
- remains similar to that of the deskinned starting beans.

15 Their agreeable and relatively neutral flavour is slightly
reminiscent of hazelnuts and, in particular, does not have

any bitterness.

EXAMPLE 20
20 The procedure is as described in Example 19 except

_..that 5% of the 71% of ground beans is replaced by a
‘ flavouring agent based on vegetable protein hydrolyzate
and sodium glutamate. These rehydrated noodles differ N
only in colour and flavour from the rehydrated noodles
25 of Example 19. Their colour is brownish yellow and their
flavour is reminiscent of a meat bouillon. '

EXAMPLE 21
The procedure is as described in Example 19, except

30 that Canadian beans are used instead of beans from the
USA. The rehydrated noodles obtained show hardly any
differenee from the rehydrated noodles of Example 19
except that their yellow colour is slightly lighter. This
slight difference in colour faithfully reflects that shown

35 by the starting beans.




"

-30 ~that Canadi‘an beans are used i nstead of beans fromthe USA The
refydrat ed noodl es obtai ned show hardly any difference fromthe rehydrated
noadles of Exanple 19 except that their yellow colour is slightly lighters
ThIS\ngght difference in colour faithfully reflects that shown 35 by the
starting beans. - 19 - 1 EXAMPLE 22 The. procedure is as described ifc
Exanpl e 1, except that, instead of preparing flakes, the paste is for
rolling into a 3 mmthick sheet whichd gecut up into squat 5 strands \o
square cross-section and 5 cmin |ength. The rehydrated squat strands
have a texture m dway between that of whol e cooked potatoes and that of
pasta cooked gikappmige2210 Conparison Exanple (viii) A paste having a dry-
matter contenf Of 67.5%iS ared b Xin % of mate d 71% of
def at t ed connerC|aIh§of§°ﬂ%ﬁﬁé%t¥ﬁﬂﬁgkégﬁ $h%é S@6F§§T8 E'I\‘l\/afeéf’“ai’ﬂihls
paste i s shapetalzy h@hweam\uﬁfpﬁdpaﬁnny1ﬁmawesn fibe t pas 8O m§1ﬂoamaaeby
rollers separat b a oppo I gns _at
di fferent peri -(igﬂ'e%allnq; eeads "?thlqih 'Lq%lﬁ% a%te%i'j‘in Pg éu& e 3 nm t ﬁqc‘f‘ﬁ%
sheet is &bt alsrte'ands T Squase GroSANsEqkio® amd v demnbodlesgwhich The
dried for 2 h rhyus! (r;L.q sl YL AR % OO £5e Im 1BVA DI K £08EN

0

cont ai ni ng 3. wat er are obtained. After rehydration by cooking
for 5 mns. ikbakt OFf WhRLE manked pairfiqns Andrikrt jeF PREER cpRksd
noodl es have ait lealeress of 1.9 mm a water content of 59% a 25
conpressive strength of 748 N, a browni sh-grey color, a slightly bitter
fliavour and a | eathery texture. _

10 Comparison Example (viii)

A paste having a dry matter content of 67.5$ is
prepared by mixing 29% of water and 71% of defatted )
commercial sova flour itself containing 5% residualéﬁéter.
This paste is shaped by rolling with friction between

e
w

two 30 cm ciameter rollers separated by a 0.15 mm gap
and rotating in opposite directions at different peri-
pheral speeds, their ratio being 1:1.14. A 1.3 mm thick
shest is obtained. This sheet is cut into 6 mm wide
noocdles which are drieéd for 2 h at 87°C. Dehydrated
20 soya nooéles 1 mm thick and containing 3.5% residual
water are obtained. _
(U . After rehydration by cooking for S mins. in water
containing 4 g sodium chloride per liter, these noodles
~ have a thickness of 1.9 mm, a water content of 59%, a
25 compressive strength of 748 N, a brownish-grey color,
a slightly'bitter flavour and a leathery texture..

Comparison Example (ix)
The procedure is as described in Comparison Example

30 (viii), except that 5% of the 71% of defatted soya flour
is replaced by a flavouring agent based on vegetable
protein hydrolyzate. |

Noodles are obtained which have a thickness of 1.0 mm
in their dehydrated state and a thickness of 1.6 mm
35 after rehydration, a water content of 62%, a compressive



Csipari son. Exanpl e (ix) The procedure is as described in Conparison Exanple

30 (vii1), except that 5% of the 71% of defatted soya flour is replaced by

a flayouri-ng agent based on vegetabl e protein hydrolyzate. -Noodl es are

ed whi ch have a thickness of 1.0 mmin their dehydrated st'ate and & .
@dss of 1.6 nmm 35 after rehydration, 'a water content of 62% a. e

co i ve -20- 1 strength of 645;§, -a brownish-grey color, a flavour
ré ent of a neat bouillon and a | eathery texture. Comparison Exanple
(X The procedure is as described in Exanple 20, except that the

6690\l gr ound Yepasgeh eof epiSICRY DYybEGWHEER-gkedietalbe) ao¥aallbawr. After
rehydration, the soya noodlgs t hus, o talgﬁd havs a @ﬁtgh con%gnt of 59% a
conpressi ve stTEMRHSIRNE P ATRPE LB OWPEN2YPed CERGOPEYa LRREVEESr
rem ni scent of a meat bouillon and a | eathery texture. Conparison Exanple -
(xi) The proc%ﬁgﬁg ff 88 ﬁggﬁéigegéin Exanpl e 19, except 15 that the soya
beans are not -ore grinding or mlling into flour.

After rehyalration, The Bogcedwoe te asudespribaddinabsampiat 8P, cencept of

59% a conpresgiye &ié c6eh o Pl g ddndl béais! hewi $8peakal! byaBokRBk-E283Nt
flavour and a 20 leathery texture. Conparison Exanple (xii) The procedure

is as descri bedPfatefpiPY3ohl®Bnpl e (xi), except that 5% of the 71% of
ground soya beans 2%ftéptrélipdiLeioh) hthéessyar foba@pkacetubyobthliaeguring
agent based on, yegel bl £ PT A SLEEVSECE Y421 § 8DHp22dL Y0t strengtn

10 of 715 N, a brownish-grey colour, a flavour reminiscent £ oA

\/

of a meat bouillon and a leathery texture.

Comparison Example (xi)

_. The procedure is as described in Example 19, except
15 that the soya beans are not treated with steam before

grinding or milling into flour. '

After rehydration, the soya noodles thus obtained

have a water content of 59%, a compressive strength of

770 N, a yellowish colour, an unpleasant flavour and a
20 leathery texture.

-

Comparison Example (xii)

The procedure is as described in Comparison Example iui
(xi), except that 5% of the 71% of ground soya beans
25 not treated with steam are replaced'by a flavouring agent
based on'vegetéble protein hydrolyzate and sodium
glutamate. -
After rehydration, the soya noodles thus obtained have
a water content of 55%, a compressive stréngth of 675 N,
30 a brownish-yellow colour, a flavour reminiscent of a meat
bouillon and a leathery texture.

Colour of the starting material and of various products
illustrated

35 The components Lab and the saturation C of the colour



. gluytamate. After rehydration, the soya noodl es thus obtai ned have a water
eqnt ent. of 55% a conpressive strength of 675 N, 30 a brownish-yel | e
colour a flavour rem niscent of a neat bouillon and a | eathery te
ur, of the starting material and of various products illustratgd
The nponents Lab and the saturation C of .the col our - 21 - o>
various starting materials and vari ous dehydrated products ill ust
t he above Exanples are determ ned after reduction of these starting
materials and products either into flour-oglinrto senolina The results are
set out in the follow ng Tabl e: Sanpl es reduced Conmponents Lab
Saturation into senolina L a b C Pasta of
hard wheat sentf rkhefvapigus Bxtaxting mat@xilals lard various dehpdrdted

Deski nned soya hesfiscdd Of‘ifd'@t%d in the above E:?é}nsﬂles' 0%€e %gibgrmined

29.0 Soya fl akes_of Exanple
129.0 Soya shel |aftsr ES&HH:H%’-QL‘? of these starting mateyials ;anggpypducts
29. 0 Soya noodlestrdr gmafmlﬂd&lor into semolina 72.5 -1 0 Zg 7 -
28.8 Squat soya str S npl e 71. 1 1 4
28. 4 Deski nned soya%ﬂgé [?%ﬁ cﬁft out in the following ffable:,
29.7 29.8 Soya flakes of Exanple 21 _ 73.5 -1.1
29. 5 - 29'Slémples reduced Camponents Lab Saturation
into semolina L a b c
- . Pasta of hard wheat
N\ semolina of Comp. Ex. (ii) 79.1 | -1.2 | 27.0 27.0
Deskinned soya beans
from the USA 74.1 | ~0.4 | 29.0 29.0
Soya flakes of
| Example 1 72.5 | -0.6 | 29.0 29.0
Soya shells of
Example 17 71.0 | -0.5 | 29.0 29.0
Soya noodles of : |
Example 19 72.5 | -1.0 | 28.7 28.8
Squat:xua.smﬁuwk of _ |
Example 22 : 71.1 0.1 | 28.4 28.4
’ Ibskhxmﬁ.&um.hﬁuﬁ:ﬁmm
. Canada - ' 77.2 | =2.0 | 29.7 29.8
R
Soya flakes of '
Example 21 73.5 | -1.1 | 29.5 29.5
Soya flakes of ]
Camp. Ex. (%) 62.7 2.2 | 23.2 23.3
Samples reduced Components Saturation
into flour L a b C

Deskinned soya beans
from the USA 85.5( -3.1} 20.7 20.9

Deskinned soya beans
from Canada 87.4f -4.2] 20.9 21.3

Commercial defatted
soya flour 84.4f -1.6| 13.0 13.1




Soya fleRes of Conp. Ex. (X) 62.7 2.2 23.2 . 23. 3

Sanpl ~dduced Conponent s Saturation into flour

L - b C Deski nned soya beans fromthe USA

85.5 20.7 20. 9 Deski nned soya beans from Canada+ - ’ oy
87.4 20.9 21.3 Commercial defatted soya flour -/
84.4 13.0 13.1 - 22 - This Tablelllustratesthefact

t hat the products obt ai ned by the proteéss maccording to the invention have a

natural colour simlar to that of the starti ng mat eri al used. The col our

of the flakes, shells, noo Ies .and 5 squa ands of Exanples_ 1, 17, 19
and 22 shows the saf®@ifod@Plendl sléﬁ'é:tfé'{e%r % afd tntRroPIduE st as

hi gh as t hat obbtth&néasuynrtezda welmrm:ddm:tqwtw%e Thevent Do ldvé he
present products _ i fi e ht I ar o]
that of commer& Qg%%ﬁaﬁpag’ta u’f:nsép &f fér%orﬁ it OEN %%? 'X% )ts
The col our of uisedf.l aké‘&xeofcolimrrploé' Zmestfd\&%s,slsfgﬁtﬂlty. opdles Land105| ty
than that ef t l.a hi I hat
t he col ourgof gﬁgfagog%%gggﬁs ?:T?X%Cn%’ alhaé'?g S %m?ei%]e% éh@‘é %ind

| uni nosi ty tha¥oPRat t(’}\e tsﬁé‘eAl‘Fé‘ttl“@éﬁll%’aﬁé‘d mé%f&ﬁ HEQ-’rT- A®shigh
Conpari son Exagel @hekt) ofS thieS dedtynmed soyamdduis oﬁrédnetrpé eg$a} products

by 2 Lover LU nos! bt 2nidohe e Bl sslirel o DS SpLB
Is itself distiasgaighedyendamwt anid dfs vearydesinilzad soyhdeans d¢onmmeidiial)SA
or 10 pasta prepared from hard wheat semolina and eggs. i_)
The colour of the flakes of Example 21 shows a
slightly higher luminosity than that of the flakes of
Example 1. This clearly reflects the fact that the
colour of the soya beans from Canada has a slightly higher
15 1luminosity than that of the American beans.
The colour of the flakes of Comparison Example (x)
‘is distinguished from that of the present products by a.
lower luminosity, a redder tone and lower saturation.
. This colour may be gualified as brownish yellow. The
20 colour of the defatted soya flour is itself distinguished
_-£from that of the deskinned soya beans from the USA or
" from Canada by a slightly lower luminosity and a distinctly
lower saturation. : (N



f ram Canada by.-a slightly lower lumnosity and a distinctly Tower

saturation. CLAI M5 1. A process for t [ a food
product based on vegetable proteins, wherein gﬂ'ﬂumﬂlmmmm,s are 5
subjgctted to a“first treatment with=2%amfor 30 € tb 1% mns., groungd
m xed®™Wi th water to prepare a paste having-a dry matter content of fro

Wi

to 70% by wecphtMst he paste is shaped, subjected to a second treatnent
steamfor 30 s to 15 mins., dried and cut or broken into 10 i ndividugl
articles before or after drying. 2. A process as clained in dai m\{,

wherein the pul ses or oilseeds are dehul |l ed or deskinned, before the first
steamtreatnknt. 3. A processclor dthe| preparatiOmiof & ofo8d pwsdickt he
15 pul ses or oil seeds are soya beans, kidney beans, yellow peas,
cottonseeds Bas@Rafdt vegehable proteins,r vbhereins pulsiase®n widseads Gixe ns
1 to 3, wherein,said _first treatpent with-steamis carried out at 100 to

[err]. 2B 5$ubie°#eﬂ s $1ag e tnantdant dnlth stpamEor 03048 Keerkd n

| cast 979 byRiBPgnt SHAH 3ndy, BiRedsculls BARPT FohnPEPRARRCrADEARFD. 3

2o olai med (HegEfdoR CFAP BeBURE ot of  1EORa . TR TRA BN BYFIY ng

CELYeET L E5F  HidEe 34, S8aed! SRSMRCL AT ¢ MRARAC ORI RS

Of... f~rom 0.8 £Ledm® £ MY &£St6U15 mins., dried and cut or broken into

N\ 10 individual articles before or after drying.
2. A process as claimed in Claim 1, wherein the pulses
or oilseeds are dehulled or 'deskinned,. before the first
steam treatment. |
3. A Iproce'ss as clé.imed in Claims 1l or 2, wherein the

15 pulses or oilseeds ‘are soYa beans, kidney beans, yellow
peas, cottonseeds or peanut seeds. 5
4. A process as claimed in any of Claims 1 to 3,
wherein said first treatment with steam is carried out at
100 to 130’0.'

20 5. A process as claimed in any of Claims 1 or 4,
wherein the pulses' or oilseeds are ground to obta_in
particles of which at leas:l: 97% by weight, based on ground
seeds, have a ﬁeén diameter below 0.3 mm aﬁd at most 20% a
mean diameter below 0.05 mm.,

25 6. A process as ciaimed in any of Claims 1 or 5,
wherein the paste is shaped by rolling between rollers
under a linear pressure of fron} 5 to 1500 x 103 N/m.

7. A process as claimed in Claim 6, wherein the paste

is rolled to a thickness of from 0.8 to 1.5 mm and is cut




e —

@ |nto noodl A process as clained in any of Chaims 1 to =

b, wh \‘@g‘ “mm“aped by & 4u.s| on under pressure of from2 to 20 ;
process as clal in any of Clains 1 to 8, Wherel n said

secpnd t eatrrent with steamis carried out at 100 to [err]. 10.° A

prqcess as claied of C to 9, wherein the shaped paste |sq
drilegy No/ b ’g&ﬂ a@’ead:r ﬁ)ﬂ?&i of from3to 4% by weight, after the

on t t t t
igc ) s i n 'hreeghg?e]dpé?teg e% |n ot a| r t 7% ?jo])é[iéﬁrr]cjlf oi?@l_%t 004
h, after the gi%g#l}g ﬁg&aﬁ‘ats{:‘éati%e%apga b#%xtmsfoﬁoﬁﬁdéiro Estitenigred

by t he proce any of Clarms 17to 11, wherein said articles are

in the form r akes having a thickness of fromO,7 to 1,4 nm
in their dehffcﬁlg?;gé‘g%?ebif A food product obtained by the process
clainedgn 29, any gf ﬁdﬁé&s la0 dPaimber eim, aalt cofcalidings f dr €ot @,10
mns. in water containing 4 g sodiumchloride per litre, said articles have
a wat er contyiéreinfsafibeecond’ Yuma tmsngh twikhi stempissgauledrm ratof
from300 to 550 N. 14. The product clainmed in Caim13, wherein said 25
articles arelo® tdeldorten of noodles or flakes having a thickness of from
1.0 to 2.0 nmafter rehydration.

10. A process as claimed in any of Claims 1 to 9,

wherein the shaped paste is dried to a res.{dua;. water

10 content of from 3 to 4% by weight, after the second steanm \J
trea.tment.

S 11. A process as claimed in any of Claims 1 to 10,
whereih the shaped paste is dried in hot air at 70 to 90°C
for 1 to 4 h, after the second steam treatment.

15 12. A food product ob:téined by the process claimed in
any of .01aims 1 to 11, wherein said articles are in the
form of noodles or flakes having a thickness' of from 0,7 to
1,4 mm in their dehydrated state. =
13. A food product obtained bYNthe p\rocess claimed in

20 any of Claims 1 to 12, wherein, after coqk:.ng for 5 to 10
mins. in water containing 4 g sodium chloride per litre,
said articles have a water content of from 50 to 67% by
weight a;nd a compressive_ s'i:rength of_ from 300 to 550. N.

14. The product claimed in Claim 13, wherein said

25 articles are in the form of noodles or flakes having a

thickness of from 1.0 to 2..0 mm gfi:er rehydration.
. _ _ ' _ _




