2 4 JUN 2005 PROCESS FOR PREPARATI ON OF PROTEI N- HYDRG.YS@TE FROM SOY FLOUR
TECHNI CAL FI ELD The present invention relates to a proces odUNhe?OOS
preparation of protein hydrolysate from 5 soy flour using proteolytic
enzynme of plant origin. Particularlyy the present invention relates to a
process for the preparation of protein hydrolysate fromdefatted soy fl our
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have been developed by lowering or destroying of the anti-nufritional factors such as’

20  trypsin inhibitors.

United States Patent No. 5180597 claimed a process for hydrolyzed vegetable protein with
enhanced flavor, which contains no detectable level of monochlorodihydroxypropanol is
described. In the above reference, wheat gluten is hydrolyzed using Prozyme 6 (a fungal
25  protease) at a temperature of 40-50°C, pH 6.5-7.0, enzyme concentration of 0.1-2.0% of
substrate for a time period of 4h. The hydrolyzed protein is treated with gaseous HCI for
deamidation before the addition of acid for inactivating the enzyme. The drawback in such
hydrolysis is that it is likely to lead to racemisation of amino acids and the addition of acid

increases the salt content in the product.
30

United States Patent No. 5077062 claimed a low sodium, low mono sodium glutamate soy
hydrolysate that is prepared from soy ‘material such as soy flour, soy meal or soy grits
using fungal protease in watet. The hydrolysis is conducted in the absence of acid or base
at 90°C for 2 h. After deactivating the enzyme and dewatering the mixture the resulting
35  hydrolysate contains between 45 and 55 wt. % enzymatically hydrolyzed soy based
protein with an average molecular weight of 670,000 + 50,000. The fungal protease used



35 hydrol ysate contains between 45 and 55 wt. % enzymatically hydrol yzed
soy based protein with an average nol ecul ar wei ght of 670,000 50 88 . The
fungal protease used 2 4 JUN 2005 2 is different fromtheZelsz{ﬂNe d in
the present invention. The process is energy intensive due to the high
tenperature (90C) used. United Stat ed Patent No. 4757007 clained a
preparation of two hydrolyzed products using 5 a protease from soy
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European Patent No. 0223560 A2 claimed a method describing the separation of protein

20  hydrolysates with meat and cheese flavor, from proteinaceous feed stocks (e.g. containing

soybean, gluten, whey, casein, hemoglobin, yeast, cereal or microbial proteins) by

‘o stepwise hydrolysis using an endopeptidase followed by amino peptidase from

Streptococcus lactus. The drawback of the process is that it is a multi-step process.

25  European Patent No. 0087246 B1 claimed a process for the hydrolysis of soybeans, wheat
gluten and cotton seeds using fungal protease from Aspergillus and pancreatin (tfrypsin,
chymotrypsin A, B and C, elastase and carboxypeptidase A and B) is described. Activated
charcoal is used to treat the hydrolysate, which is used for nutritional improvement. The
draw back of the process is it involves more steps.

30 ,

European Patent No. 0187048 A2 described the preparation of soy protein hydrolysate
with 0.25 to 2.5% degree of hydrolysis (DH) using microbial rennet (Mucor miehei) and to
be used as an egg white substitute, The enzyme used in the process is different and

involves very low DH of soy protein.



be used. as an egg white substitute. The enzyme used in the process is
different and involves very |ow DH of soy protein. -2 4 JUN 2005 United
Ki ngdom Pat ent No. 2053228A descri bed a process for the p@oﬁuﬂjﬂoﬁﬂ soy
protein hydrolysate frompartially degfatted soy material by hydrolysis wth
proteolytic enzynme. The drawback of the process is that due to parti al
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rapi d rage tQqiefoduce aerated products of |ow density. European Patent

No. 0797928 "Al described a process for the manufacture of a soy protein
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140°C. Protease (fungal and bacterial) is added at 25-75°C. The fiber is separated and

slury has two phases- oil and aqueous phase. Aqueous phase is brought to pH 4.5 to
20  precipitate the protein, which is then concentrated. The starting material is not defatted and
hence the residual oil could come in contact with the aqueous phase, which could lead to

off-flavors.

Canadian Patent No.905742 described a soy protein hydrolysate modified with pepsin to
25 yield a product which in presence of water and sugar whips at a rapid rate to produce

aerated products of low density.

European Patent No.0797928 A1l described a process for the manufacture of a soy protein
hydrolysate with a protease used selectively to decompose glycinin at a pH of 1.5-2.5. The
30 pH used in the process is very low and therefore differs from the pH used in the present
invention. Further, the aim of the process is to achieve a low glycinin content which is not

the case in the present invention.

Reference may be made to a published paper entitled “Industrial production and
35 application of soluble enzymatic hydrolysate of soy protein”, (Olsen, H.S., Adler Nissen,
-J., (1979), Process Biochemistry, 14(7), 6,8, 10-11) wherein a method for preparation of



the case in the present invention. Reference may be nade to a published
paper entitled "Industrial production and 35 application of solub&ﬁ
enzymati c hydrol ysate of soy protein", (Osen, HS., Adl erIN s}U% 05
(1979), .Process Biochem stry, 14(7), ,6,8, 10-11) wherein a nethod for
preparation of 2 4 JUN 2005 4 soy pi"ot ein hydrolysate fromsoy fl akes
washed at pH 4.5 followed by hydrolysis using alcalase is described. The
sol ubi | isby pofteihfheydsalpsate &b soy flawes atashedeatad] diScfoplewietlityh hiydrolysiseusing t o
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preparation of protein hydrolysate fromsoy four from plant based protease.

10 Anot heventibj.ect of the present invention is to provide a process for the
preparation of protein hydrolysate with specified degree of hydrolysis.
StilP anot her obj ect of the present invention is to provide a process for

the preapkc?8 OF TIEINSTNRYONO! ysate soluble in water over a w de range
of pH value. 15 Yet another object of the present invention is tqQ provide a
pr ocess Fharmaihebjrckphihgipresnivihvergiontietorprhyide alpyecese fatthe preparstipe fardbel f or
nutriti or}al §{(1)rioéhrrretnt. )@g RY.OF TH PEESE i'\%E!d\mro asgo The invention
provi ded gpaf)ro@e ??S’rnl? Oﬁaé?)gf)’é’tslog % 05?8 ]?l ﬁy rol'ysate from soy
flour, said process conprising: hydrolyzing aqueous slurry of defatted soy
flour contaijning 6- 30% solid content wv using proteolytic enzyne of plant

ori gfn atnghersoyedt of thempreseat dnvention s Brovidede Preesss fph i BrePaBlioR Rfto 6
h; inactj i QA ]%pﬁ - neutralizing the pH val ue of
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clarified liquor so obtained to get the said hydrol ysate. DESCRI PTI ON OF
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conpr i sipigtein Byl Sl ¥t BAuBRYE WMaser Dt d Widerangdbrbef #dihed soy flour contai ning
6-30% solid content w v using proteolytic enzyme of plant origin at pH 5-9

and Wenperature of 53 5C under stirring for 30 min to 6 h; inactivating

Yet another object of the present invention is to provide a process for the preparation of

protein hydrolysate which can be used for nutritional enrichment.

SUMMARY OF THE PRESENT INVENTION
20  The invention provides a process for the preparation of protein hydrolysate from soy flour,
said process comprising: hydrolyzing aqueous shurry of defatted soy flour containing 6-
30% solid content w/v using proteolytic enzyme of plant origin at pH 5-9 and temperature
of 53x 5°C under stirring for 30 min to 6 h; inactivating the enzyme by a known manner;
neutralizing the pH value of the slurry; separating the solids by a known manner and
25  drying the clarified liquor so obtained to get the said hydrolysate.

DESCRIPTION OF THE INVENTION
Accordingly, the present invention provides a process for the preparation of protein
hydrolysate from soy flour, said process comprsing: hydrolyzing aqueous shury of
30  defatted soy flour containing 6-30% solid content w/v using proteolytic enzyme of plant
origin at pH 5-9 and temperaﬁlre of 53+ 5°C under stirring for 30 min to 6 h; inactivating
the enzyme by a known manner; neutralizing the pH value of the slurry; separating the
solids by a known manner and drying the clarified liquor so obtained to get the said
hydrolysate.



the enzyne by a known manner; neutralizing the pH value of the slurry;
separating the solids by a known manner and drying the clarified |iquor so
obtained to get the said hydrolysate. 2 4 JUN 2005 5 In &#é dﬂﬂocﬂ[}ént of
the present invention, the solid content of the slurry is 20%wv. In
anot her enbodi rent of the present invention, the plant origin proteolytic
enzyne is selected fromthe group conprising of papain and bromelin. 5 In
still anbt#mesmbodinehhaefithe pfestdienysntom ke solidennicntiof the dugydB8p W/ Bf t he
proteolytic enzyne is added to the soy flour. In yet another enbodi nent of
the present invention, the hydrolysis is effected for a period to of 3-4
hours. | m eR&hEDERLEMRREL BEMe flesdt SnRmBSE Nthel JIdte Hrigad préteslytie ¥hngnd &
effected by freeze drying, spray drying and drumdrying. 15 In one another
enmbodi nesgleciéd from the grmptcompyigimgiod papaihendbromeiin hydr ol ysat e produced has
decreased bitterness. In an enbodi nent of the present invention, the
protern hydrol ysate produced is |less hygroscopic in nature. 20 In another
enbodi memd s6fl dnldehep RHRIAmEMVENhe Gtesehh rvieh8bE1 04-0)59% G /s 3f ehdh protédiytic
2.29/100m bitterness recognition threshold. In still another enbodi nent
of the pees@misiaddedtoitbasox Aeurpr ot ei n hydrol ysate produced has 25 | ow
m neral content. In one nore enbodi nent of the- present invention, high
yield of protein hydrolysate with 30 to 35% degree of hydrolysis is
obt ai ned I yetranbiter kawotimiait bathet ket in36nton, thechydrudydiels «febtedi foraperddd t he
present invention, a protein hydrolysate having creany color and a yield
of 230t o °53%RPWS-f | our basis) is obtained. In an enbodi nent of the present
invention, the protein hydrolysate has 3.0 to 5.0% noisture, 8.0 to 8. 5%
nitrogen and 30. 0-35. 0% degree of hydrolysis. Y 2 4 JUN 2005 6 )

In one more embodiment of the present invention, the drying is effected by freeze drying,

spray drying and drum drying.

15 In one another embodiment of the present invention, the protein hydrolysate produced has

decreased bitterness.

In an embodiment of the present invention, the protein hydrolysate produced is less
hygroscopic in nature. -

20
In another embodiment of the present invention, the protein hydrolysate has 2- 2.2g/100ml
bitterness recognition threshold.

In still another embodiment of the present invention, the protein hydrolysate produced has

25 low mineral content.

In one more embodiment of the present invention, high yield of protein hydrolysate with

30 to 35% degree of hydrolysis is obtained from the raw material taken.

30 In one another embodiment of the present invention, a protein hydrolysate having creamy

color and a yield of 20 to 25% (on flour basis) is obtained.

In an émbodirnent of the present invention, the protein hydrolysate has 3.0 to 5.0%
moisture, 8.0 to 8.5% nitrogen and 30.0-35.0% degree of hydrolysis.



I n anot her enbodi nent of the present invention, the protein hydrolysate
obt ai ned has 25- 30 trypsin inhibitor units/ng activity, 95 to 98% N.trogen
Solubility Index and 1.0 to 1.4% of salt content. 5 In sQi&IJﬁNoQﬂ@b

enbodi nent of the present invention, |ipoxygenase and urease activities of
the protein hydrol ysate are not detebtable. In yet anot her enbodi nent of
the present invention, the am no acid conposition of the protein

hydr ol y skt shoitlter Sibioldatierdt of theepresenn dnvaati ch, ik propeia hiytitvdysatd otithieed haw 25-ng
material. 10 I n, one nore enbodi ment  of ghe_presgnt inveq{ion,dé?e f%?tein
hydr ol ys3 BYPSR iphiaiter URES/ Mg AcHYY.$ to 3P UeNikiosem Spivbiley dpdexigd 1 i34 | n
one anotggg eghpdi ment of the present invention, the protein hydrolysate
does not fg I'mpart any undesirable flavor for the finished product. In an
enbodi ment of the present invention, the solubility of the protein ‘
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provi des_ a pr.ot ei drolysate creany in color. In still another enbodi nent
of the p@E§%HPﬂ§H@EH%#8HF¥Pﬂ@ﬁﬁ?ﬁﬁﬁ?n hydrol ysate has 3 to 5% nvisture, 8
to 8.5%nitrogen and 30 to 35% degree of hydrolysis. 25 In yet another

enbodi mep K_@tf arlofteer Rinfveihert DEaRE ipfdtent! iAGeriMoa! EeNahidr &y $ainpositien 30 tiied 30
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the |i poxygenase and urease activities e proteil rol ysate are not.
det ect abheiritids vhlue an it s@itirehatefialt he present invention, the amino acid
conposition of the protein hydrolysate is sinilar to the amino aci d nakeup

of the starti erial. | her i.ment, of t.h : [ i on,
the. prot B §ohy Ry SnbBtimepl RS BRGomBIFTRG 18 ard 88, PLERRR, 7 B0
st ar 13 ngimMipdreddyadndedirable) Vo2 @85the finlsRedprolihctanot her enbodi nent of the
present invention, the protein hydrol ysate does not inpart any undesirable

flavor for the fi,ni she roduct. .l n yet another. enhodi nent. o resent
| nvent i off 2 HEREGRRBH 4t §° GFESPHE PR G e Somibtiy of the Frotein hydrofjsdt &
independent of the pH value.

20  The present invention also provides a protein hydrolysate creamy in color.

In still another embodiment of the present invention, the protein hydrolysate has 3 to 5%
moisture, 8 to 8.5% nitrogen and 30 to 35% degree of hydrolysis.

25 In yet another embodiment of the present invention, the protein hydrolysate has 20 to 30
( trypsin inhibitor units/mg éctivity, 95 to 98% Nitrogen Solubility Index and 1 to 1.4% of

salt content.

In one more embodiment of the present invention, the protein hydrolysate has 2 to
30 2.2g/100ml bitterness recognition threshold.

In one another embodiment of the present invention, the lipoxygenase and urease activities

of the protein hydrolysate are not detectable.

35 In an embodiment of the present invention, the amino acid compositiod of the protein

hydrolysate is similar to the amino acid makeup of the starting material.

In another embodiment of the present invention, the protein hydrolysate retained the
nutrition value present in the starting material.



5 hydrolysate is independent of the pH value. The process invol ves

foll owi ng process steps: Defatted soy flour Soybean flour is derived from
cl ean round beans. The cl eaned beans pass through a 10 cr?qﬁrﬂm pP@EEss:
the bean, fragnents are graded on si eves and aspirate system e cleaned
cracked neat passed through a conditioner cooker and flaked. This is
subjected to solvent extraction process. The extracted fl akes were
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20 Papain
The specification of the plant thiol protease papain is 'tov_obtain commercially available
food grade enzyme having proteolytic activity not less than 2,000 tyrosine units (TU)/mg
proteolytic activity.

25  Measurement of Degree of Hydrolysis
Trinitrobenzenesulphonic acid (TNBS) procedure, is an accurate, reproducible and
generally applicable procedure for determining the degree of hydrolysis of food protein
hydrolysates. The protein hydrolysate is dissolved /dispersed in hot 1% sodium dodecyl
sulphate to a concentration of 0.25 — 2.5 x 10~ aminoequivalents/L. A sample soiution

30  0.25 ml) is mixed with 2 ml of 0.2125 M sodium phosphate buffer (pH 8.2) and 2 ml of
0.1% Trinitrobenzenesulphonic acid, followed by incubation in the dark for 60-min at 50
C. The reaction is quenched by adding 4 ml. Of 0.10 N hydrochloric acid (HCL) and the
absorbance is read at 340nm. A 1.5mM L-leucine solution is used as the standard.
Transformation of the measured leucine amino equivalents to a degree of hydrolysis is

35  carmied out by means of a standard curve for each particular protein substrate (Adler

Nissen, J. (1979) J. Agri. Food Chem. 27, 6, 1256-1262).



This was kept stirring for a few mnutes with nmechanical stirrer and the
tenperature raised to 50 - 55 C. At this stage 0.4-0.6 &Wz/() ﬁ& %aﬁsln on

t he basis_of soy flour was added 5 and stirring continue o.ﬂ - urs. At
the end of the above time interval tﬁe tenperature of the slurry was
raised to 90-95C for 5-10 mnutes. The slurry was cooled to room
tenperature and the insoluble carbohydrate rich fraction in the dispersion
was renpethtied sogksanriidungedsi dispersBden ovateri Witled spitdile selvigtdiogiofiga taiogsl spr ay

dried to,obtai rotein hydragl te. The fol,l owi n | [e.given
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of defatted soy flour I's dispersed in 500 M of water and the pH of the

di sper si tn50as55°adj Udtthid stage3).5016s(wig) dNpdp@in orTthe msisuifi sop fiur asdddgd h
mechani cal ;stirrer and thepn the tenperatu rai sed to 50C heati ng the
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enzyme i IV : Ohh i for <5 h Y R ¥sdf € was
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The cl eatengratuieoandwhs irspluble ehrbatdrafddcly fredtibnviash@ di¥pésionfiauembesilsy and
degree of hydrolysis was 30% Exanple 2 300 g of defatted soy flour is

di sper se8cntiiuggon.ithef clagbied piplen hydijlysate PR Wrepeligdofe PRIPANOER ust ed
to 5.5 ugl@ghteHCl . The solution stirred with mechanical stirrer and then
the tenperature raised to 55C. 1.5g of papain was added and stirring

contthued for 3 h. The enzyne was inactivated by boiling for 5 min. The pH
of the hybedpllewing eramplesj wstgven by veugolidlusgaBmsNe{Che preeent inyepljomaad
tooled a J The. cl ear sol utjon _was.spr dried. The yield was
21% (on ?‘?%lﬁu(?%%%éb?‘g%%%?tgglélglckagmosf?%ey#%?gfgf% \I/P/asng%%/o 30 Exanple 3 1 kg g
of defatted soy flour was dispersed in 5000 Ml of water and the  pH of the
di sper si ixampdeladj usted to 5.0 using IN HClI. The solution stirred with
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temperature raised to 50°C by heating the solution. 500 mg of papain was added and

stirring continued for 3 hrs. The enzyme was inactivated by boiling for 5 min. The pH of .

the hydrolysate was adjusted to 6.8 using 6N NaOH. The slurry was cooled and
20 centrifuged. The clear solution was spray dried. The ;ield was 24% (on flour basis) and

degree of hydrolysis was 30%. | | |

Example 2

300 g of defatted soy flour is dispersed in 1500 ml of water and the pH of the dispersion
25  was adjusted to 5.5 using 1N HCL. The solution stirred with mechanical stirrer and then the

temperature raised to 55°C. 1.5g of papain was added and stirring continued for 3 h. The

enzyme was inactivated by boiling for 5 min. The pH of the hydrolysate was adjusted to

6.8 using 6N NaOH. The slurry was cooled and centrifuged. The clear solution was spray

dried. The yield was 21% (on flour basis) and degree of hydrolysis was 30%.

30
Example 3

1 kg g of defatted soy flour was dispersed in 5000 ml of water and the pH of the dispersion
was adjusted to 5.0.using 1N HCI. The solution stirred with mechanical stirrer and then the
temperature raised to 50°C. 5 g of papain was added and stirring continued for 4 hrs. The
35  enzyme was inactivated by boiling for 5 min. The pH of the hydrolysate was adjusted to



6.5 using 6N NaOH. The slurry was cool ed and centrifuged. The cl ear
solution was spray dried. The yield was 20% (on flour basis) and degree of
Hydrol ysis was 30% The particle size of the soy flour, Qaﬂl‘gUNf 2fgyne to
substrate, tenperature, pH and time 45 interval controls the end of
enzymatic hydrolysis resulting into mnimzing bitterness of the

hydr ol ysate. The soya protein hydrol ysate obtai ned_has cre%y%col our and an

yi el d of 620uingpgN SVeOH- e slusrg way cootpd ang epnireigedsihs @eas s V3 SPRY
8. 0- 8. 5% pj ; . 0 ) vsi S0 TNBS d .
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‘The soy protein ol ysate n 1nhi Bitor Uni t/ ng
(TTWnmg) activity, 95-98%nitrogen solubility index, 1.0-1.4% of salt
cont ent Theasuickdsizesofth aog Ylougnati@ of ezyhegto/sibtrait, thinpemtmg g8l pre 8% t i on

“threshol d. The |ipoxygengse and ureas 5, activities were. not, .detectabl e.
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simlar todhe o acid make up of starting raw material thereby

retaining the hutritional value. The protein hydrolysate is |l ess bitter

conpared to protein hydrolysate obtained fromcasein and is |ess
hygr oscophe soys pratein kydrolysatt ebtatried hagiorgamagelouningd i welhold25m (@i ourl, The

enoyme ki Beatelet PR L PR GERRR, G Pt B Bef o REEPORMER A

The pg odugérobals (T&VBS geesiuagdi tive without inparting any undesirable
flavour for 25 the finished product. 3. Hydrolysate has a solubility which

is inde dent of pH king it a.sujtabl addi ti ve either .j,n agi or
al kal i ne T o3Pty drolyste ﬁPE?aQFLLét he 28 307 fspsin  mbBiH Qoniv g @I&A‘%
differ enhctm@]gi 9‘3’@{8&&%@;&0%@&&3' gasy, te1henet et <|?on4en2 N e2Q8%R as1Or (Gnag) ms:

1. A process for reparation of protein hydrol ysate fromsoy flour,
sai d pro€edg —cdape VEihm! Hienessyrecognitiopu dngshodd. uths lippxyrenaset &l 8959 | our

cont aL ni NG 68=30%. _sol i e [ V. USI: . €0 i .

o1 gih atotae Yereaft B> The Motog RuBSaBb TR L 18 SO DBl

to 6 houobbtainedacis stailamg thé emieNZeidenaky up JREWINOFENRIateriad tHerablyirztaingng he pH

val ue of the sl.urr\é; separating the solids hy a known nanner ar(licri draxi ng
plug lg%? m hydrolysate

the cl ar i# wHafipRa) ol RRrgieEydralygate 1 les WHprycompared to prote

obtained from casein and is less hygroscopic in nature.

20 The main advantages of this invention are:
1. The enzyme employed is a food grade commercially available acceptable plant
enzyme with broad specificity resulting in 30- 35% degree of hydrolysis.

2. The product can be a good additive without imparting any undesirable flavour for
( 25 the finished product.

3. Hydrolysate has a éohibility which is independent of pH making it a suitable
additive either in acid pH or alkaline pH.

30 4. The fipal product is in the dry form suitable for different food formulations and
easy to handle.



hydrol ysate. 2. A process as clained in claim1, wherein the solid content
of the slurry is 20%wv. 10 3. A process as clained in claim1, wherein
the plant origin proteolytic enzyne is selected fromtfyngm&peﬁm rising
of papain and bronelin. 4. A process as clained in clai métl, r 0.4-0.6%
w w of the proteolytic enzyne is add g to the soy flour. 5. A process as
claimed in claiml, wherein the hydrolysis is effected for a period of 15
3-4 hours. 6. A process as clainmed in claim1, the drying is effected by
freeze dryi Glpimspray drying and drumdrying. 7. A process as clained in
claim1, wherein i Y, rlﬁ‘al'b h@§n

bitterness. ia'20 86%6%)%%2%%5? ageftg)}une f&reiﬂc al r?]ﬁ%t,e V\hersg?%lrotﬁﬁgﬁgrpé?cgfsn
hydrol ysat e pr oceeoepdising: hybelyzihg grosus sluryi of defattedesoyooun qoniinies 638%

clainmed in claimi., wherein the pr 110 I t as.a- 2.24/1Q0
bitterness recogs‘rcl’lil i OR it r@gh'g%?“(f?pﬁfs&lﬁlcg%ocyg%%%gﬁaéﬁa@éﬁ %n&gliigm d
wher ei n 4 he pr ottemperayiel 6fl 383:23°€ yides! stixeitlg Hiers3d Mmiruted Go 6 Homes linactivitingtthe 11. A
process as clained in claim1, wherein high yield of protein hydrolysate
with 30 to 35% WEYRehY dFewRmasFE; nevfralizing & R yaluedh er%%ﬁf%ﬁ%“@ﬂ?%

taken. 12. A pragE8sbpskdowal iiRflel dhddrnfihl cladiRl BhibriRb ObRied fy gét ehe/art €

obt ai ned has creany color and a yield of 20-25% (on flour basis). 30 13. A
process as clai rﬁé’dfqlYFa@! aim1l, wherein protein hydrolysate has 3.0 to 5.0%
moi sture, 8.0 {0 froedal LERAA' Bt §0yRercln d AeORG: Bf mBYREGHYSIA wikd. A

process as claine I

inclaiml1l, wherein the protein hydrolysafe obtained has

25- 30 rypsin iAprdsessoss alaimed inrglagmmtli, whesein 96 nlant 9gGin\profesipdis cBaymdis ity

ndex and 1.0 t f . .11 15. A process as
Byl oabln S0 b W 400

(‘:Iairred inclaim crease activities .of t he
protein hydtol yshpecesas nbimaienebtimbl, evheioln 0A0% cewf i prioteolytid ebgymsl ai m

1, wherein the L DR o) %Rﬁ)siti on of the protein hydrol ysate was
simlar to the gm nodgoc‘;hgsﬁg eup as that of the starting material.

5. A process as claimed in claim 1, wherein the hydrolysis is effected for a period of
15 3-4 hours.
6. A process as claimed in claim 1, the drying is effected by freeze drying, spray
drying and drum drying.
7. A process as claimed in claim 1, wherein the protein hydrolysate produced has
decreased bitterness.
20 8. A process as claimed in claim 1, wherein the protein hydrolysate produced is less
hygroscopic in nature.

9. A process as claimed in claim 1, wherein the protein hydrolysate has 2- 2.2g/100ml
bitterness recognition threshold.
10. A process as claimed in claim 1, wherein the protein hydrolysate produced has low
25 mineral content. _
11. A process as claimed in claim 1, wherein high yield of protein hydrolysate with 30
to 35% degree of hydrolysis is obtained from the raw material taken.
12. A process as claimed in claim 1, wherein protein hydrolysate obtained has creamy
color and a yield of 20-25% (on flour basis).
30 13. A process as claimed in claim 1, wherein protein hydrolysate has 3.0 to 5.0%
moisture, 8.0 to 8.5% nitrogen and 30.0-35.0% degree of hydrolysis.
14. A process as claimed in claim 1, wherein the protein hydrolysate obtained has 25-
30 trypsin inhibitor units/mg activity, 95 to 98% Nitrogen Solubility Index and 1.0
to 1.4% of salt content.



5 17. A process as clained in claim1, wherein the protein hydrolysate
retained the nutrition value as in the starting material. 18. A process as
claimed in claim1, wherein the protein hydrol ysate doed 4QdUNﬁﬁ@ﬂﬁ any
undesirabl e flavor for the finished product. 19. A process as clained in
claim1l1, wherein the solubility of the,protein hydrolysate is 10

I ndependent of the pH value. 20. A protein hydrol ysate obtained from soy
flour, comprising lour 20 to 30 trypsin inhibitor units/ng activity, 95 to
98% Ni t r ogelP- Sol ABracrssyas chrasd inwclaig 1y Whopest lipoxygenagendapeass aetyieabdicst ur e,

8 t0 8.5% ni trogRLeRAMdrdfshie aiond §88itafe.0f hydrolysis. 21. A protein
. foLysate 2t .

hydrol ysate as clainmed in claim?20, wherein the |ipoxygenase and urease 15
activities Hre roprogessastlaipied in plaim A, whestinithe dmyide adig sempositpncefdhamrateim

claim 20, furthey Y . | tL Eagﬁs) M Yely
threshol d. 23. }ygﬁ%eﬁg%ﬁéf%g%%gﬁgéjﬁgﬁa%% %Sntﬁ%{aglﬁ%‘g , %gﬁr&é@h t he
am no aci d Xonpdsiprocess aDtlainkeel far cdiei A, wheretl thegireteinshgdrodykate retaintddheam no
acid nakeup of th .starﬁlipn?g. tﬁo terifll .. 24. A protein hydrol ysate as
claimed in clai MUZ0NAEPETH ‘?1%’[%1“%{”@ %iahydr ol ysate retained the
nutrition vig ue AHpesesstasichih&binsdlafd 1,nghaiEih @id Bbtein2Bydrdlyfitoicssmobitdpanl ysat e
as claimed in claim 20, wherein the_protein hydrol ysate does not inpart

any undesirabl e #¥! ‘I_béerﬂ‘i"i‘?_é?"lfiﬂfﬁ@g’(?dﬁ}:@t}ﬁfct. 25 26. A protein _
hydrol ysat e;9as @ plod®d at flaitlediiitidin 1 VRS Eh M BRLARY Bk pkoteifhy&laf/sie @t ei n
hydrol ysate is independent of the pH value. 27. A protein hydrol ysate as
cl ai medi% n cl ai rdEpendsaicof thegthyaes  or .

( 20. A protein hydrolysate obtained from soy flour, comprising lour 20 to 30 trypsin
inhibitor units/mg activity, 95 to 98% Nitrogen Solubility Index, 1 to 1.4% of salt
content 3 to 5% moisture, 8 to 8.5% nitrogen and 30 to 35% degree of hydrolysis.

21. A protein hydrolysate as claimed in claim 20, wherein the lipoxygenase and urease
15 activities are not detectable. '
22. A protein hydrolysate as claimed in claim 20, further comprising 2 to 2.2g/100ml

- bitterness recognition threshold. .

’ 23. A protein hydrolysate as claimed in claim 20, wherein the amino acid composition
of the protein hydrolysate is similar to the amino acid makeup of the starting

20 ©  material.
24. A protein hydrolysate as claimed in claim 20, wherein the protein hydrolysate
retained the nutrition value present in the starting material.
25. A protein hydroiysate as claimed in claim 20, wherein the protein hydrolysate does
not impart any undesirable flavor for the finished product.
25 26, A protein hydrolysate as claimed in claim 20, wherein the solubility of the protein
hydrolysate is independent of the pH value.

27. A protein hydrolysate as claimed in claim 20, has cream color.



