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The present invention particularly rekat es to an inproved process for the
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Soy proteins concentrates are avall ab e in granular form dground flour,
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material with a liqu at pH above the isoelectric pH of glycinin anoy
K| ﬂour(full fat or defatted), soy protein concentrates and isolates. Many soy protein
preparations are characterized by undesirable beany and bitter flavour which limiting their
use in a variety of food products. In addition to undesirable flavour, it also contains flatus
producing indigestible carbohydrates; stachyose and raffinose. The raw soy bean also
contains some of the antinutritional factors such as trypsin inhibitors, urease and
25 lipoxygenase activity.
Soy proteins concentrates are available in granular form, ground flour, textured pieces of
various sizes and in spray dried form. Soy proteins concentrate find application in a variety
of foods especially as a functional ingredient in bakery and as extenders in meat Industries.
Also found use in major non-meat preparations like non-dairy products, health foods and
30  pasta products.
Reference may be made to US patent 3635726, Sair L., 1972, The Gnffith Laboratories
Inc. Chicago, IL, USA, wherein a method for producing soy- protein concentrate by
extracting soy bean material with a liquid at pH above the isoelectric pH of glycinin and

separation of the liquid to separate the residue is described. The protein in the liquid is



separation of the liquid to separate the residue is desct] . The
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recover the protein, mxing in a desired proportion to produce soy
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alcohols are used. The draw back of the process is residual solvent in the product.
Reference may be made to US patent 4219470, Karnofsky, G. B., 1980, Dravo Corporatior,
Pittsburgh, PA, wherein the process includes treating the defatted soybean flakes using alcoho

et

to produce protein concentrate. The draw back of the process is residual solvent in the product

25 Reference may be made to US patent 4265925, Campbell, M. F. et al,, 1981, A. E. Stale:
Manufacturing Company, Decatur, IL., USA, wherein the process includes extracting the
defatted vegetable protein flakes with an aqueous alcohol solution to remove soluble
carbohydrates. The drawback of the process is the residual solvent retained is more tha
1000ppm.

30 Reference may be made to US patent 4410554, Sailer, D. E., 1983, Central Soya Compan?
Inc., Where in the soy protein concentrate is prepared using aqueous acid leaching in the
pH range of 4.4 — 4.6 and separation of solids, neutralization using alkali to a pH range o’
6.5-7.5. The slurry is pasteurized and dried. The draw back of the process requires acic
alkali to neutralize. A costly spray drying method used for drying.



pH range of 4.4 - 4.6 and separation of solids, neutralization using al kgjdo
to a pHrange o' 6.5-7.5. The slurry is pasteurized and1fl i DovEMCHE ‘f‘
back -of the process requires acii alkali to neutralize. A costly spray
drying nethod used for drying. 11 NOVBVMBER, ROO 3 Reference nay be nmade to
US patent 5097017, Konwi nski, A. H, 1992, Central Soya Conpany Inc., where
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The pr esenObjectofithonvention des a process for the preparation of soy protein
concentrate

The main object of the present invention is to provide an improved process for the
preparation of soy protein concentrate with improved functional propertiés.

20  Another object of the present invention is to provide a protein concentrate to eliminate or
to reduce lipoxygenase, urease and trypsin inhibitor activity.
Yet another object of the present invention is to obtain soy concentrate with reduced
raffinose and stachyose with a protein content of 70%.

Summary of the Invention

35 The invention particularly relates to the preparation of soy protein concentrate from
defatted soy flakes with improved'functional properties. The preparation involves the
process of autoclaving, leaching, and drying of defatted soy flakes.

Detailed description of the Invention

The present invention provides a process for the preparation of soy protein concentrate
30 from defatted soy flakes with an improved functional properties, the said process
comprising steps of:
a) autoclaving defatted soy flakes at a temperature range of 100°-110° C for a period

of 10-15 minutes,



30 fromdefatted soy flakes with an inproved functional properties, the

said process conprising steps of: a) autoclaving defat MSWQE@R&&@D%
tenperature range of 100-110 C for a period of 10-15 minutes, 11 NwS~j

SC a QOO0 b) |eaching by percol ati ng watser t hrough autocl aved defatted soy

fl akes of step (a) in tw stages, c) draining excess water from soy fl akes

f € b), dryi h fl ak f ' f i.er,
and’5 ) pul vEl (ST P s clfing g Ren Bt Pacpile o0y fipleof i FF

required soy prabeistages;oncentrate In an enbodi nent, provides a starting
material as defatted soy flakes having fat_ content of around 1% In
anot her enbodFhediginingcEcessyyaigy from seyrffakes pfaten ()a 11 ui di zed bed dryer
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period of 2 5 nye er e i ment, the protein concentrate
may haves a pr @) epuivesizirigeantd sidévin@)thé2ited soy flakesenfistegi (dptat get tréquired soe iprotein
concentrate obtained has a particle size of 220 -225 V. In yet another
embodi ment, the CINHBI% i nactivation of |ipoxygenase, and reduction of the

urease . act i i dnVerfBOMid¥ht Qorévides 8 startiidichaierid) ds HEMREd byl fiKedhiBhg B CotteAtor MBY
be 6-8 TIU/mM 15 material may be achieved. In yet another enbodi nent,
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nmole/g to 22p mole/g of the original. In yet another enbodi nent, the
prot ei n conbeyet amptler empoHanent,3beproteiycamcentratempy: have a proteuroeantast of He72%.

original by, sensqgry. evaluation. In yet ot h enbodi,ment , tein
concent r at e " "?%é’\plﬁ?‘??t’a Fp{"g@ngﬂ?‘i%ma{%?{gm%ﬁ‘@%a Pﬁgdf,ﬁléggﬂ%ﬂf ’I’\P{ZI%eu'
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(80% . |n yereagrastiviey maphsdd 2dm0;5 wnis apd Sypsin iupites retivitemay be 6héhJ&U dobd
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In yet another embodiment, raffinose and stachyose contents may be reduced to less the

10% of the original.
In yet another embodiment, product may have a water absorption capacity of 270t |
g/100g and a fat absorption capacity of 122+ 8 g/100g.
20 In yet another embodiment, the hexanai content m;y be reduced from 64p mole/g to 22
mole/g of the original.
In yet another embodiment, the protein concentrate may have 50% reduction in beany
flavour of the original by sensory evaluation.
In yet another embodiment, the protein concentrate may retain all the amino acid conten
25  present in the starting material.
In yet another embodiment, the protein concentrate may have improved proteis
digestibility (88%) compared to starting material (80%).
In yet another embodiment, the protein concentrate will have good shelf life of 180 days.
One more embodiment of the invention provides a soy protein concentrate obtained from
30 defatted soy flakes having the following improved functional properties:
a) soy protein concentrate has protein content in the range of 70-72%.
b) the soy protein concentrate has reduced urease activity of 0.2-0.5 units.
c) the soy protein concentrate has trypsin inhibitory activity in the range of 6-§
TIU/mg.



30 defatted soy flakes having the follow ng inproved funciiopnal propertigs;:
a) soy protein concentrate has protein content in the r.éh%e VE’-M@B/‘B‘;ODA"
the soy protein concentrate has reduced urease activity of 0.2-0.5 units.

c) the soy protein concentrate has trypsin inhibitory activity in the range
of 6-8 Tmng. 10l Nov EMtEE R aDOl 5 d) the soy protein concentrate has
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e) water absorption ca 100gm and” fat absorption
capacity is 122 + R%of theOriginal hjeparticle size is in the range of 220
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h) the beany fl 5)/owat5¢ahswan%9aqﬁm@W%ﬁ@@ﬁf@s@ and flﬁ)‘y"‘r%ﬁ%‘o? FRREDSoduct

has all the am no gpidg Bl,s retained as present in the starting
defatted soy fl akes. T %t%ﬂe %&T(?)duct has i nproved protein digestibility up

to 88% s k) the fprpmhicié sibas imtiehretde dfi2R6 peP23B0 days. Novelty of the

process: 1.The novelty of an_inproved process for the prepara}glqgn of soy

protein concent Bt kexapal RonteRs ioRpaEced FFRI futal moledera fiome $4 44 gole use of
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SIT'1. sol ubi ity iante |lpesducohasesisptantho asidnonkals dstaintl as geésehtt mckhe awrtigakes
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and | V. ,pol ysacg ' ter . NG fjgkegdried to yield
concent Pat e w tﬁp%ggordg?@?%\i C rﬁ?%dn%geg%lg?%{%&ty%e ra}fdfi nose and stachyose
content is redukydtheprddesthas hahelblift@¥o180 dayss ori gi nal val ue. VI.

Novelty of the process:

L. The novelty of an improved process for the preparation of soy protein concentrate
with improved functional properties are:

s I The use of optimum conditions like temperature, moisture and pressure to
maximize destruction of trypsin inhibitor activities, minimize the reduction of
solubility and loss of essential amino acids.

1L The defatted soy flakes are moist heat treated to denature protein and render them
insoluble in water.

0 IV, Soluble carbohydrates and salts are removed from insoluble protein and
polysaccharide material by water leaching and dried to yield concentrate with
protein contcnt of 69-72%.

V. The raffinose and stachyose content is reduced to less than 5-10% of its original
value.

235 VL. The protein concentrate has improved digestibility of proteins of 88%.

VII.  The process reduces the beany flavour by 50% of the original material.
VIIL.  The hexanal content is reduced by 60% of its original.
1X. The process improved the water and fat absorption capacities.
The main advantages of the invention are:
30 1. The protein content of the protein concentrate ranges from 69-72%.
2. The yield of protein concentrate ranged from 70-75%.
3. The process reduces or eliminates the Lipoxygenase, urease and trypsin

inhibitor activities in the product.



The protein concentrate has inproved digestibility of profeins of 88%
25VI | . The process reduces the beany flavour by 50% of £H (ﬁ%%@ﬁk K004

material. VMII|I. The hexanal content is reduced by 60% of its original.

| X. The process inproved the water and §at absorption capacities. The main
advantages of the invention are: 301. The protein content of the protein
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of 1:4 (wv) In percolating colums for 2h and renoved. The process is
repeat@® in a ratio of 1:3 (wv). THexamplefl| akes were dried at 60Cin a

cross flowgdrigr., T 19] n ofrej.n . e y ot ein
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were dried a wdrier. sture an
15 and protein content of the soy protein concentrate obtained was 3.4 and 66.6% respectively
with an yield of 75%.
Example 2

One kg defatted soy flakes were spread over stainless steel trays and autoclaved at z
temperature of 110°C for 15 min. The flakes were soaked in water in a ratio of 1:4 (w/v) in

20  percolating columnsAfor 2h and removed. Repeated the extraction in a ratio of 1:3 (w/v),
The wet flakes were dried at 60°C in a through flow drier. The moisture and protein
content of the protein concentrate obtained was 4 and 67.7% respectively with an yield of
72%.

| Example 3

25 Two hundred grams of defatted soy flakes were spread over stainless steel trays and
autoclaved at a temperature of 110°C for 15 min. The flakes were soaked in water in a
ratio of 1:4 (w/v) for 2h and removed. The extraction is repeated in a ratio of 1:3 (w/v).
The wet flakes were dried at 85°C in a cross flow drier. The moisture and protein content
of the soy protein concentrate obtained is 6 and 68.8% respectively-with a yield of 70%.

30 Example 4
Two hundred grams of defatted soy flakes were spread over stainless steel trays and
autoclaved at a temperature of 110°C for 15 min. The flakes were soaked in water in a
ratio of 1:4 (w/v) for 2h and drained. The extraction is repeated in a ratio of 1:3 (w/v). The

wet flakes were dried at 90°C in a cross flow drier. The moisture and protein content of the



content of the protein concentrate obtained was 4 and 67. 7% respecti vel
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fl akes were spread over stainless steel trays and autoclaved at a -
tenperature of 110C for 15 min. The fl @kes were soaked in water in a ratio
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1:3 (W Yy) . pidd@ct ¥Rivaluhted §6r WeXaBalddontat AddulliiCirom GtuCabieneto 20y Rible/d BE the

moi sture and protein content of the protein concentrate obtained is 6.3
and 65. 9% eagpakmatenialyang thp beanyi flavaurordugddy $6%. 0 product is eval uated for
hexanal content reduced from 6411 ml@%g 2211 nol e/ g of the original
material, and the beany flavour reducée gS% Example 6 4.5 kgs of

def att ed sdy kgsasfodefmredesoypilakas! wave spreddodver dtainless aedel tragy sndoaodanedcdtaved

at a tenperature of 110C for 15 mn._ The flakes were sqgaked in_water in a

ratio of 1imRefptye ofd 19y foryl Symin. dihsiflakes womsogked in atginadatie pE At/ Yh a

ratio of Lig JWMnA)draifli et &?&Si 8l & aehtS 93 (M OTiREDer HdkES whieh! et
t enp. 85C an% O\Sg[ﬂ et a%eﬁpﬁ%oex%‘l or sﬁeg%mmn. e fnlgrr%i(s{{zre an%} pdrkos'bavi(“’ncrl
cont ent of dribé upngtfhiid bed ritien (inkt eempBEfiCheant datled .t@dp AOPHFob26-30mapeTte vel y
with a yield of 75% ) . ) :

moisture and protein content of the protein concentrate obtained is 6.2% and 68.5%

respectively with a yield of 75%.

@0



1-9 1\bvsMCaeR, 4tUJf 8 Clainms 1) A process for the pre agjpon of

protein concentrate fromdefatted soy flakes wth an iﬁpﬁof@f“?ﬂ%&%naoo&
properties, the said process conprising steps of. a) autoclaving defatted
soy flakes at a tenperature range of 800-110 C for a 5 period of 10-15

m nutes, b) |eaching by percol ati ng water through autoclaved defatted soy

fl akes ofcmimp (a) in two stages, c) draining excess water from soy fl akes
of step (b), d) drying the wet flakes of step (c) in a cross flow dries,

and 0 e) @g'vve}ﬁirpg%&gs ?d?qhé'%ﬁpmxi hg_sgy bﬁ'&eimnééﬂa&@ffrﬂ dgfaﬁgd @aﬂaﬁesget

required el n concentrate. A'process as clained in claiml,
wherein in st epitl an imprevédfunctionhbproperties) dfeastaidguiosasy corfiprasioegssteps odbout 1% 3.

A process as clained in claim]1, erein in step (b) the ratio o ter
used in twe 5 ¥t AYwslaving 4?%#??8 F%V\gé‘zﬁfatﬁ‘&m(’%ﬂgﬁ‘e a&v&e ot éO?wﬂ@‘? & 4
respecgively, 4. . 585 aimed in claim1, wherein in step (b) the
Ieachi%]g wth vvatpép&?gp car?l?% S(’)ut for 1 to 2 hours each tine. 5. A

process as cl ab)rdehchimgblygiernolating svagsrnhronglpaytodlavedalefittyd soy flakes af stepde)out i n
a cross flowdrier for 2 to 3 hours, maintained at a inlet tenperature in
the range of 85- 38 WOHagESand out | et tenperature in the range of 35-40 C. 6.

A process as cCéQidiifini r@xgés@bvmelﬁ-ow%gqjaﬁegmte@qy),prot ei n concentrate has
protein content in the range of 70-72% 7. A process as clainmed in claim

1, wherein t heds dlyyipg ieevet flaksescafistepdekiniapsoss dloWcdriss, agdease activity of
0. 2-0. its. 2 ; . I j i j
@ units %)r }ng éingra(?)(aesﬁgvlﬁ I%%é?goyy al?els.ad. tgy I(WL@& pg fifeds ¥6. 8

protein concen asctrypsin rtory acti Vi ge o

TIU mg. 9. A proopestsinaencdnaateed in claim 1, wherein the soy protein
concentrate has raffinose gnd stachyose.conten reduced to0.10% of the

ori gi nal tont eAtProoFEs ”Aamgég §BH§SC¥"§FWEH’W %WCégf%%it, copfrat ef %ef?tﬁeéf Yy
protei n concenfjiat & 4idat pywater 30 absorption capacity of 270 + 8

gns/ 100gm and fat absorption capacity of 122 88 gnm 100 gm 11. A process
as clainmedl i n Alprocnsy as olhmredi in claim Is swhemmimineitep ) theantio of wateassal pamki cl e

5 stages is in the range of 1:4 (w/v) and 1:3 (w/v) respectively,
4. A process as claimed in claim I, wherein in step (b) the leaching with water is
carried out for 1 to 2 hours each time.
5. A process as claimed in claim 1 wherein step (d) the drying is carried out in a cross
flow drier for 2 to 3 hours, maintained at a inlet temperature in the range of 85°-95°
20 C and outlet temperature in the range of 35°-40° C.
6. A process as claimed in claim 1, wherein the soy protein concentrate has protein
content in the range of 70-72%.
7. A process as claimed in claim 1, wherein the soy protein concentrate has reduced
urease activity of 0.2-0.5 units.
25 8. A process as claimed in claim 1, wherein the soy protein concentrate has trypsin
inhibitory activity in the range of 6-8 TIU/mg.
9. A process as claimed in claim 1, wherein the soy protein concentrate has raffinose

and stachyose contents reduced to 10% of the original content.

10. A process as claimed in claim 1, wherein the soy protein concentrate has a water

30 absorption capacity of 270 + 8 gms/100gm and fat absorption capacity of 122 + 8
gm/100 gm.

11. A process as claimed in claim 1, wherein the soy protein concentrate has a particle

size 0of 220 1 -225 p.



size of 220 -225 . 2-'1 [twai BED. ~o0~} 9 12. A proces sl ain i
claim1, wherein the soy protein concentrate has a hexan‘a—% &W@W%lﬁe@g%
from64 nole/gmfo 22 nole/gm 13. A process as clainmed in claiml,

wherein the beany flavor of the soy plotein concentrate is reduced by 50%
5 14. A process as clained in claim1l, wherein the soy protein concentrate

has ‘al | the anifeceashdcrAéERichihal ¥heaeth B8 sby Botdih chitehiifte Rhd héxadal
defatted soy flakes. 15. A process as clainmed 1nh clam 1, wherein the soy

protei n concentom¢ns révhised fomofdedmole/gen t 22 dimpde/ginbi ity up to 88% 16. A

process as,clainmed in claim1, . wherein the.s roteiLn concentrate has

i mpr oved ﬁio f (PP A5 S‘Pw‘éff l"i\,\ggl.m i?.wthﬁ\reﬂ)l? glﬁceggangsh%\io&oﬁége iSRY PP 1,
wherein shel f LddcgniPlte Id1Rd3QM bRs@4ei N concentrate is about 180 days. 18. A
soy protein concentrate obtainéd fromdefatted soy flakes is having the

f ol | owisng 14i npAowecess s ctldioned|in glaopds whersein ithe oy proteimpcaicentrate bascalhtheat e
has protein content in the range . of 70-72% bh) the prot.ei n concentrate
has reduced ur 83¥8 a&g{]?mtetr&;s. 'E?faq'&dfs oy m%hg:s?ag}ngt ?‘Figgegfo%bglfeéi n
concentratg, hag groydas a8 claithedint ny 12wheéréint the isdy pFifeih 26@Rn@4te Bds indgroved. d)
the soy protein.concentrate has raffinose and stachyose contents reduced to

20 10% of the pYoteyn digestdplityeuntto 88%. wat er absorption capacity is 270 8
gns/ 100gm.and f,at absorption, capacity,is. 12 8 qgm 100 article
a6 Do B e AnGRaS B Blaisgfl S8R fonkibin oy Brtlh E0Rechlee s BRDUR, £ 00
mot e/ g f r om 6functibdat pepertiedd h) the beany flavor of the soy protein
concentrate is by 50% i) _ the product has all the amno acid contents
retai ned d¢- pr AJ8pgess as clhimed inolaimd, wherei shelf 1ide of the spu grotgin concsntsateyyct
has i nmproved pg&,tug%gb g;)g_’esti bility up to 88% k) the product has a shelf
life of 180 days. 30

18. A soy protein concentrate obtained from defatted soy flakes is having the following

improved functional properties:
15 a) soy protein concentrate has protein content in the range of 70-72%.
b) the soy protein concentrate has reduced urease activity of 0.2-0.5 umnits.
c). the soy protein concentrate has trypsin inhibitory activity in the range of 6-¢
TIU/mg. -
d) the soy protein concentrate has raffinose and stachyose contents reduced tc
20 10% of the original content. |
e) water absorption capacity is 270 + 8 gms/100gm and fat absorption capacity is
122 + 8 gm/100 gm.
f) particle size is in the range of 220 p -225 p.
g) hexanal content is reduced from to 22 pu mole/gm from 64 p mole/gm.
25 h) the beany flavor of the soy protein concentrate is by 50%.
1) the product has all the amino acid contents retained as present in the starting
defatted soy flakes.
}) the product has improved protein digestibility up to 88% .
k) the product has a shelf life of 180 days.
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