2095530 A Process for the Production of an Acid Beverage Enriched in

Prot ei n. -2- The present invention relates to a process for the
production of an acid beverage enriched in protein, particul %ké fLuit
juice beverage or a fruit flavoured beverage. 5 % |§5f$ t
juice or fruit flavoured beverages neet with a certain approval, even anong
i ndi vidual s or popul ati ons whose diet is poor or unbalanced. Thus, such
bever ages represent an advantageous nedium for nutritious conplenents,

not ably proteins which are capable 10 of enriching or balancing this
diet. This is why fruit juice or fruit flavoured beverages have already
been proposed which are enriched in lactic proteins, notably caseinates
whi ch are soluble at acid pH values. In fact, the pH values of fruit-juice
beverages 15 or fruit flavoured beverages are simlar to those of
fruit juices i.e., pHvalues of from3 to 3.5. However, in sone
non-mi | k- produci ng countries for exanple,~&T even sinply for dietetic
reasons, due to the fact, for exanple, that a vegetable extract, such as a
soya extract
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has a buffer effect-lesser than that of cows mlk and 20 t hat at the(Ea
_sane pH, it thus has a | éss aggressive acid taste, it may prove desirable*

o be. abi e to produce an acid beverage enriched in vegetabl e protein,

_notably in soya protein.. However, it is known that vegetable proteins
precipitate at |soelectr|c pl values and t hat 25 t hese val ues

generally cover the range of from3 to™875 which is advant ageous for acid
ngerages Thus, there are virtually no “aci d beverages enriched in

getabl e - 3- protelns because such proteins do not remainin solutlon

at the pH val ues concer pPégsg geggv hei8& 9%?%@8& £8V§n§£8 ﬁég ggr .

pr ovi de a pr ocess for t I on O an acl everage e

veget abl e pr ot eiRs, pde&@tEBntBESanée 8 Bevars anengeeﬁé pggseshx

di ssol ved. The present i1nvention provides a pro ess ftor t uction of

an acid beveragﬁaﬁﬁibﬁh&ﬁlynapfﬁﬁﬁtnjM@béhbé@é?éééeérpéeﬁﬁﬁhﬂgfﬁavéﬁﬂéeus
suspensi on of a vegetable 10 material rich in protein, particularly soya

protein, using baveragad/or fruit juice, addi ng calciumto provide

concentration of from5 to 50 nmmol-/l, and reducing the pH of the

suspensbon. to from 3 tAcBd5Sfrbitehyient oacEfragtsbladoured beverages I,
_ _ _ _ :

meet'with a certain approval, even among individuals or
- populations whose diet-is'poor.or unbalanced. Thus,
such.beveragés represeﬁt-an advantageops medium for
_nutritious complemenﬁs, notably'proteins_wnich are capable
10 of enriching or balancing this diet. This is why fruit
juice-or'fruit flavoured beverageslhave alkéady been
proposed which are enriched in lactic proteins, notably ‘a
caseinétes which are soluble at acid pH vélues:
In fact, the pH values of fruit juice beveragés
15  or fruit'flavoured_beveragés are similar to those of
fruit juices i.e., pH #élues of from 3 to 3.5. Howé?er,
in some non-milk-ﬁroducing count;iéé for example, or
.evén gimply for dietetic reasons; due to the fact, for
exampie,hfhat'a véQétable éxtract, éuch as a soya extract "
has a buffer effect lesser ‘than that of cow's milk and
20 that at the same PH, it'thus.héé a less aggressive acid
taste;-i;'may prove desirable to be abie to pfodﬁce an
acid beverage enriched in vegetable protein, notably in
. soya protein.,'Howéver,-it:is known that vegetable
pfdtéihs precipitate at isoelectric pH values and that
25 these values'geherally cover the range of from-3 to 3.5 _i
which is advantageous for acid beveraées. Thus, there |

are virtually no acid beverages enriched in vegetable



i red addlng to the proteln solution a fruit juice or a frU|t flavourin .
d ‘sugar and pasteurising the solution.. In fact, it has been found that 7
I f an extracti‘on of vegetable materi al rlch in proteln such as' soya, for
20 exanple, at pH 3.5 only allows about 10% of the solids to be extracted
fromthis-material ‘because the operation is being carried out in the
vicinity of the isoelectric point of the proteins, it is possible to
‘extract up to 40 to 70 % of these sol -ds-at pH val ues of from about 3 to 25"
3.5 1in the presence of a calciumconcentration of fromabout 5 to 50 _
mml /1. The dou e advant age of t resent process should -4- be seen.
in the fact tﬂﬁﬁ al?ﬁ/%aq{ Lfg’fc?’iﬁ'li’&ﬁ R iRPhevRER siRFOEwELOR N

veget abl e pr te| ich these elns are and remai n sol ubl e and that
the acid bevgar agg‘wﬁg \\r%}su%sotcaq %f) &% ul so enriched in calci um and this 5
in a proportion which Iy, I et ¢ S ety ly. f nd in ¢

m Ik, for exanple. TE% ve é 6k é&%ﬂﬁi%grlch ?#%é%l%ﬁ ?cﬂr?slge
preferred ing fﬁ'd&é's%erﬁof rﬂ?é‘téf&idétf&yaof nar?léc:.c beverage enriched

5_ in vegetable proteins, in which these proteins are and

.‘)mthe vegetabl e material, separating insoluble material, 15 "and ‘i f
&

remain completely dissolved.
The'present invention provides a process for the
Qh production of an acid beverage enriched in protein which
.comprises preparing an aqueous suspension of a vegetable
10 material rich in protein, particularly soya protein,
using water and/or fruiccjuice, adding calcium to provide
concentration Of from 5 to 50 mmol/l, and reducing the pH of
the suspenSion to from 3 to 3.5 thereby extracting solids
from the vegetable material, separating insoluble material,
15 and 1f desired adding to the protein solution a fruit juice
or a frﬁit'fiavouring and sugar and pasteufising
<> o the solution.: | .. |
In fact, it hes been found that if an extraction
of vegetapie material rich in protein, such as soya, for
20 exaﬁple, at pH 3.5 only allows about 10% of ﬁhe'solids to
be extracfed from'this material becaﬁse the operation is
being carried out in the Qicinity of the isoelectric point
of the proteins, it is possible to extfact up to 40 to
70 % of these solids at pH values of from about 3 to
25 3.5 in the presence of a calc1um concentration of frOm

.about 5 to 50 mmol/l

The double advantage of the present process should



forns théreof, such as whol e or defatted neal, whole 10 or defatted rour(ij)
_concentrate or isolate. As used herein, the term"fruit juice" should be"
understood as the liquid obtained by squeezing ripe fruits, such as
oranges, grapefruit,; pineapples, pluns, apricots, mandarines or
bl-ackcurrants, for. exanple. 15 Such juices-have pH val ues of from about
2.5 to 3.5. The term"fruit f1 avouring" shoul d be,understood herein as
K?pludlng any concentrated preparation inpagting to the solution the taste
a fruit; such as those |isted above. Such concentrated preparations may
al so |npart 20 the colour of said frujt t he sol uti [n order tQ .
carry out the DFeieFh §g§5£agﬁ gﬁ%ﬁo 15 §L£ﬁ@ﬁs?gﬁ B?og?ﬁﬁ+3nt%916°9§by
wei ght of the y getable mat er nd_cal C|u LS agﬁed'so

™ el one g %ﬁ%ﬁﬁ%ﬁ%@ B xos e PR ELE (BrafF s ToEn Wi Bn 0GR 0 L
be added 1 g oL o o601 014 CEen 8681 BbFanl 87 AA! SnaPLALCBa! BBl BLEGe

The pH may be o M usrng any s rong e acl

as =~ -5- hydroeplprig éﬁt91n€&d£§%ggégeéﬁfﬂéheéugﬂf@él@f |canaa£%?g|c

malic or lactic acid. The soll extracte romthe vegeta
~material st a jRPEpPéPSLtion which may attain that which is naturally

such

found in cow's milk, for example.
| The vegetable material rich in protein which is
_59 preferred in the.present.inventioﬁ is soya in all
forms théreof; such as whole or defatted meal, whole
10 or'defqtted flour, concentrate or isolate. |
" As used_herein, the term "fruit juice" should
bé understood as the liquid obtained by squeézing ripe
fruifs, such as oranges, grapefruit, pineapples, plums,
apricoté;mandarinesér blackcurrants,,for example.
15 Such juices hévé.pH valves of from about 2.5 to 3.5. The
| term "fruit flavouring" should.be understood herein as .
c; _- including ény cohcéntratéd preparation imparting to the
| solution the taste of a fruit, such as those listed
above..'Such qdncentrated preparations may also impart
20 the colour of said fruits to the solution.

In 6rder to carry out the present process} an
aqueous suspénsion of'froml4 to 10 % by weight of the
vegetable material may be.prépared and calcium is added'

so that the concentration thereof is from 5 t.o 50 mmol/l.
25 The galcium may be added iﬁ the form of chloride, acetate,
.taftraté, malate or lactate. 'The_pH may be adjusted to

from 3 to 3.5 using any strong, edible acid, such as



of from20 to 100[err]C over a period of from10 to 30 m nutes. 5 The
jpujt juice may be used as any desired proportion of the |iquid used.
kewi'se, the flavouring may be used in very variable proportions, ~
depending on its concen- tration or-on the desired effect, but a quantity
.of flavouring of fromO0.1 to 2 g per litre of liquid used 10 "may be
i ndi cated as being preferred. Finally, the beverage may be pasteurized
over a period of from1l to 2 mnutes at from75.to 85[err]C and it nmay themgk'
. be poured into, for exanple, |acqueréd-cans, glass.bottles or cardboard
"packs having a suitable internal lining. 15 - The fol I owing

Exanpl es ar e, gégg gfgagéyggxdghgrlégggngél%gésgbesgehpentagfé in the.

Exanpl es are eXpresse 18' defatted
soya flour a{éSB%EEEr Sﬁgémcﬁ? EQcQEcP%L:Eiﬁlht Bhe sWIiQE mal'BePH IS

adjusted to usin oric aci e suspension "€t red for half

an hour at a&;atea&t&erm%ﬁt ¢he vegbtaslbhﬁatg&%thatt% t&%&dgegg eg"ent and is

allowed to boil for 10 m nutes. suspension-1s then

20[err] C, hogpgepomedo 811000t 6962 a PE290@26£mkonl Q0rdded ritintitesiH is

adjusted to 3.2 with KQH The |nsoluble material i's renoved by

5 The fruit juice may be used as any desired proportion of
the liquid used. Likewise, the flavouring'may be used
in very variable proportions, aepending 6n its concen-
tration or on the desifed effééf,_but a quantity of
flavouring of frdm 0.1 to Zlg per litre bf.liquid used

10 maf be indicated as being prefefred, Finally, the
beverage may be pasﬁeufized Qvér a period of from 1 to 2
minutes at from 75 to 85°C and it may then be poured
into, for examplé, lacquered cans, gléss bottles or
cardboard paéks having a suitable internal linihg.

.15 - The following Exampleé are provided by way of
illustration. The percéntéges in the Exémples are

o . expressed by weight.

Example 1
20 5 kg of defatted soya flour are dispersed in 65 kg

of cold tap water. The pH is adﬁusted to 3.0'using
hydfochloric acid. The suspension is stirred for half an
hour at ambient temperatﬁre. It is then bfought fo
Jboiling point and is allowéd to boil-forilo minutes.

25 The suspehsion is then doo;ed to 20°C, homogenised, 191 g
of CaCl, ° ZHZO (20 mM) are added and the pH is adjusted

.to 3.2 with KQH. The insoluble matérial is removed by



-6- centrifugation. 60 kg of a protein solution are obtained containing 5 4&[9;‘
.of dry material and 2.63 % of protein. The protein content of the solution ’
1buadjusted to.2 %with -water and 6 kg of sucrose are added. 5 :

The protein solution is divided into several portions which are each

flavoured 'wth a different fIavourlng, I .e., pineapple, |enon, orange,
mandar i neand col a, respectively in a proportion of 0.4 g, 0.2 g, 0.1'g, 0.2 -
gwand 2 g of commerci al flavouring per "RJ of protein 10 sol ution.

Clear, coloured acid beverages are obtained, judged by experienced tasters
as good. to délicious. The beverages are pasteurized and are introduced into_

fl I d, .45 ' Th >d . ynd f

15 Bt R BR G KOS e sﬁér%&%l? i MY S et
10 o o2, Or 9anabaRLyf3hly s $°BROGLGALIA! S 216040 AUEAIA0CHS
product is obtaine rotelrns have not coagula e

pasteuriza-  tigRoR@gnt Bsnttems o "ihl thlah%s flge%.'aaﬁgtéﬁd%t r~0>@e%flt%0

~and which contains 2 % of soya protein, sug T/ mol /1
calcium 7 molhleef aABIBEK Fugf.34s@aﬁ¢éé_ogr@p§@g§5gn1and 0.4 mol /| of

sodium while having a pH of 3.2. Exanples 2 to 8 and Conparative Exanpl es
25 5 Var i ous Thev girageinakelptaducas diywidedyiingd kReveral
 portions which are each flavoured with a different
flavouring, i.e., pineapple, lemon, orange, mandarine and
cola, respectively in a pfpportion of 0.4 g, 0.2 g, 0.1 g,
0.2 g and 2 g of commercial flavouring per kg of proteih
lb solutiqn. Clear; qolouréd acid beverages are oObtained,
- judged by experienced_tasters as good to delicious.
The beverages are pasteurized and are introduced into
flame—steriliséd, 450 g capacity cans. They are stored
under refrlgeratlon..
15 - | Thus, with a good extractlon yield of the protein
of about 70 %, an organoleptlcally, economlcally and
.CD - nutritiénally advantageoué producé? is obtained, in
| .which the proteins have not coagulated during pasteuriza-
tion and the trypsin inhibitor has been 80 % déstroyed,
20 and which contains 2 % of soya protein, lOl%_of sugar,. 17
| mmol/l-of calcium, 7 mmol/l of mognesium,.34 mmol/l of pofdssium and 0.4

mmol/l of sodium, while having a pH of 3.2.

Examples 2 to 8 and Comparative Examples

25 ' '~ Various beverages are produced, by varying the
starting material, the pH, the extraction medium and the

quantity of calcium added.. The productibn method is



tarting material, the pH, the extraction nediumand the quantity of

@c cirum added. The production nmethod is .-7- simlar for each beverage, :

.e.: 10 g of soya flour are dispersed in 90 g of water. The pHis adjustéﬂ’?

using 6 N HCl, and at the sane tinme calciumis added in the formof Cad 2

" 2H20. The suspension is then stirred vigorously, 5 brought to boiling
point by injecting steamfor 1 mnute , cooled to anbi ent tenperature, N
|l eft to draw whil e being gently stirred fo;‘SO m nut esand centri- fuged at&&&
3 000 r.p.m (accelerati-on of 20 000 nms-2). The solid residue is renoved, -
the protein 1 e tagt Jis adjusted to 2 % by addi ng
wat er when t%?giggktgéf g?%@eggugga?aioaﬂfﬁy wei ght of sucrose are added,

. and the mategpak b Baghe¥ibged 49k L.aggu a nned, : The .
foll ow ng Ta%Pebdggc??ggs!?ﬁg%vg?Foéggggg%gé Eh.??r?fef &thi. ?Qépiph[err]
[err] [err] odjusted using 6 N HCI, and at the same time calcium is added in the

:'—

fbrm of Caclzvzﬂzo. The suspehsi¢nisfha1sﬁﬁédvigoroﬁsly,
5 brought to'boiliné pointlby injectihg steam for 1

minute , cooled to ambient temberature, left to draw

while being gently stirred'for 30 minutes,and ceﬁtri-

2L

‘The solid residue is removéd; the protein content of

fuged at 3 000 r.p.m. (accelerétion of 20 000 ms~

10  the supernatant‘is adjusted to 2 § by adding water when
this content exceeds 2 %, 10 $ by weight of sucrose
are added, and the material is pas'te’urizﬂed at 70°C, 'flavo_ured

- and canned.

15 The following Table describes the various tests.
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arr] [err] [err] [err] -9- In this-Tabfe, under .t he heéding'of

-"- '

w arting material", the unheated defatted. flour is a specific soya flour
¥y ch has not undergone any thermal treatment during defatting, in contras
0 conventional defatted 5 soya flour. Moreover, the protein yield is
expressed in %of the initial protein content of the starting material. ‘In
Exanples 2 to. 8, clear, flavoured beverages are obtained which are
enriched in protein and are 10 adv&nt ageous as nuch as fromthe

organol eptic point of view as fromthe nutritional and ecanonm c view point.
As far as the latter p0|nt I S concer ned, there |s qU|te obvi ously as

et ve eliect; o AASEhEY FEELe0 GRlEL Mo AL bE Rt Lo Rrotel
material™, the unheated defatted flour is a specific
soya flour whi&h has no£ undergone ahy thermal treatment
during defatting, in contrast to conventional defatted
5 | so&a'flour.: Moreover, the proteih yield is expressed
in % of the initial_protein content of the starting
materiai. | -
In Examples 2 to 8, clear, flavoured beverages
are obtéined whiqh.aie enriched in.protein and are
10 advantageous as much as frpm the organoleptic point
.0f view as from thé nﬁtritional and e;onomic viéw point.
As far as the latter point is conéerned, there is'quite
obviously as decisive_effect,_obﬁained by adding célcium,
on the quantity of protein which may be solubilized

15 within the pH range of from 3 to 3.5.



.10 - CLAIMS 1. A process for the productlon of an aci d beverage
“enriehed in protein, which conprises preparing an aqueuu> S———suspensi o
\QL/a'vegetabIe material rich in protein using wat ui ce,

addi ng cal ciumto provide a concentration of fror@’ﬂ Ma Mand

- reducing the pH of the suspension-to from3 to 3 ere I ng

solids fromthe vegetable mat eri.al , and separating insoluble naterial. 10 2.
A process as clained in Caimil, wherein t he vegetable material richin

Droteln is a material rich in soya proteig.-15 3. A process as
clainmed in Claiml or 2, wherein the vegetable material is soya in the form
of whole or de neal whol e or defatted flour, concentrate or isolate.
20 4. ess as claimed in any of daims 1 to 3, wherein the-
aqueous suspension contains from4 to 10 % by wei ght of -the vegetable
material. 5. A process.-as clained in any of Clains 1 to 4, 25

wherein calciynis addedhidbdde FOF rrg_tp%m unﬂm&hl&f i ge, a&f&%é%f‘&&éat e,

~calciumtartrate, calciumnalate or actate
enriched in protein, which comprises preparing an agqueous

5 suspension of a vegetable materiél rich in protein using
water and/or fruit juic.é_, adding calcium fo'pro'vide a concentration
of from 5 to 50 mmol/l, and reducingthe pH of the suspension to

~C§ froq 3 to 3.5 thereby extracting solids from the vegetable
material, and separating insoluble material.

10
2. A prOcess.as claimed-ih Claim 1, wherein the
vegetable material rich in protein is a material rich

‘in soya protein.

15 3. - A process as claimed in Claim 1 or 2, wherein
the vegetable.materialiis soya in the form of whole:
<> , or defatted meal, whole or defatted flour, concentrate

or isolate.

20 4. A process as Claimed in any of Claims 1 to 3,
wherein the aqueous suspension contains from 4 to 10 %

by weight of the vegetable material.

5. A process as claiméd in any of Claims 1 to 4,
25  wherein calcium is added in the form of calcium chloride,
calcium acetate, calcium tartrate, calcium malate or

 calcium lactate.



¥
hl- 6. Aprocess as-clainmed in any of Clakms 1 to 5 in which at least k<

)- -of E’"‘"{ fruit flavouring and sugar is added to the sol ut. CL/
ai ne "m @H‘ﬂ!’n of insoluble material. 7. A process as {
m Clsal .

ai med *n anyt o 1 to 6 wherein the solution obtained after

separation of insoluble material is pasteuri-sed. 8. A process for the
production of an acid beverage substantlally as descrlbed with particul ar =
reference to the Exanpl es (excluding 1inme Conpar ati ve Exanples). 9. ' An{ &

gCId beverage when prepared by-a process as clainmed in any of Clains 1 to

6. A process as claimed in any of Claims 1 to 5
in which at least one.of a fruit juice, a fruit
_flavouring and sugar is added to the solutlon obtained

after separation of insoluble materlal.

7. A process as claimed in any of Claims 1 to 6
wherein the solution obtained after separation of

insoluble material is pasteurised.

8. A process for the production of an acid beverage
substantially as_described with particular reference to

the Examples (excluding the Comparative Examples). N

9. An acid beverage when prepared by a broeess_as

claimed in any of Claims 1 to 8.




