" WD 02/ 0784GL PCT/ | N0O1/ 00072 A PROCESS FOR THE PREPARATI ON OF A HIUG_%A@R@@I N
HYDROLYSATE Field of the invention The present invention relates to a
pr ocess™MPIRTH&! preparati on of a high. protein 5, hydrolpygane:oiaekgr ound
of the invention Ol seed proteins are a potentially inportant source of

ucrRBEHSS AR ErBeREPARATIOY OF 4 RiH PRITEN PRI ¥SAR of

antinutritional factors, poor digestibility, etc. Following oil 1.0
r enok/igld of the ipyentisinn present in the defatted cake i s heat denatured and

thereforerdir y.unextractabl e. Hence oteolysis js ap aftractive
appr oach ?gér p?%%%tvg},vleﬂéqr{ ﬁ@a%lsottoe?rprf’?eé% Ot 4% PrePasaiolinPe af BigM. BFRISIAT T or ds
a hilghirplyedtei n preparation suitable for protein fortification of a

wi de-variety of foods. Al so enzymatic hydrolysis is an .attractive means of
obt aBaekegound of the invertiotonal properties of food proteins without inpairing

t hei Rk . 15.0 | seeds_sich as dnut ; - ., soyab
cont ai e PURsE" Rt ‘B¢ 4, R EF T oot iRD BRrriaih Hse oot PFOSE ae
exceahtamhosothecrodd. Diagt oPavestdopkdid)as Tiéh ii§‘1’i'nﬁf(f% Béd.aP}e BFQEsebgs?F 'S

useful as. food supplenent. . ,Dl,ll:(lg;g t he past decade utilization pl ant
pr otSelubiiypacYae, wreseasn elogntbuiritionad factoreuprim digdstibility) cste b wing méndous| y

| rinagi f rition: and e jc_reasons., 20 . Reference-is, made to

LT, B pRSh Rl B HRRER B8 EE defiyred B ThecsiRasuly st t od)
whergientractpisloCHsscef riotedlyathulsi 210 aftras Ve BIRbRINNfINEERengtiRe WdtBindrbRW
cont ent  of %L%m nin i s described. In the above referenCe an- agueous

%_g}s giibAolybledoym 2ad affoedsi & highdrreteys egpatation peitsblefaatproteofortficatiom on of
i, At %t 0..5% by..mej.aht. af. t:he isolate at H f
! ol D0, Seathod 80 Bl B0V AUl Do R

about mpe
obt aiettenfymctom! prdpediaslofSaddproldies withée ehphiriagehdyiBritises vialuel he process
gpe'psi n) E[\I egt i VO?ll decongoses glycinin in the soybean protein. The,
Rydr ol ysi €195 S RIRUIANHE S s &iseydhean cqpaing lasgm awwynt of highiqualir ol ysi s
is t i b t .' i _ t.h ied. 1k 1o formation of
o) eI A RODBRY ifisbd 3 B sOFreR e b UL BENER, T8 b hBea o
aci drbevenagssul asIboRedpplenee. i s made to pendi ng | ndi an Patent Application
Nos; 1355/ Del /99 and 34({/ Del./ 2000 wherein sim | ar approach have been nade
however R b3R8t fcaRs, utiigaonneldPiea! BTARIN cesEeni?!be fiom saviabearernidal vi z.
soyah nu ‘ i r -1 4 nt No: -
o 4_3621260 Fﬁ%&?i\'i}gﬂrégﬁd fe&ﬁ@ﬂ@uél? B RRr oGty anbBRBBmIdT A0S

20 . Reference is made to Tsumura er a/ (2000) US Patent- No. 6,022,702, (Fuji Oil

1

- Company Limited), wherein a process for producing a soy protein hydrolysate with a low
content of glycinin is described. In the above reference an aqueous suspension of soy isolate

4 ) 15 hydrolysed with pepsin at a concentration of about 0.001% to about 0.5% by weight of the

isolate at a pH range from about 1.0 ta.about 2.8 and ar a temperature range of 20-50‘_’.(3 to

25 “obtain a protein hydrolysate. The proteolytic -enzyme used in the process (pepsin) selectively
decomposes glycinin in the soybean protein. The hydralysis is performed at an acidic pH.
The drawbacks in such hydrolysis is that during neutralizatidn of the acid hydrolysates due

1o formation of salts, there is accompanying salty taste and preeipitation when added to acid
| beverages. ' ‘ '

30 Reference is made to pending Indian Patent Application Nos: 1355/Del/99 and
1347/Del/2000 wherein similar approach have been made however the process mainly -
confined to single source of raw material viz. soyabean.

Reference is made to Chervan, er al (1984) US Patent No. 4,443,540 (University of
Mlinois Foundation), wherein a process for the preparation protein hydrolysates by

35 enzymatic' hydrolysis and recovering the low molecular weight protein material by

|
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(pronase) at a teg{é rature of 25-60C, pH 7.0 - 9.0. The hydrolysed protein. _ .
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different "fromthe enzyme used in the present invention
enzyrréngrfétee‘hﬁ sa‘ﬁeontﬂrntenyhetwod@otr esult in bitter peptides and the process
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hydrolysate prepared from soy material such as SOy ﬂour ~soy meal or soy grits using fungal
20 protease in water is described. The hydrolysis is conducted in the absence of acid or base at
2 90°C for 2 hrs. After deacti\"}a,ting‘the enzyme and dewatering the mixture the resulting -
- 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 is different
from the enzyme used in the present invention. Such single enzyme systems are likely to
~ result in bitter peptides and the process is energy intensive due to the high tempetature
(90°C) used: '
Reference is made to Satoh er a/._t (1988) US Patent No.4757A007, (Nisshin Oil Milis,
Tokyo, Japa'n) wherein the method describes preparation of two hydrolyzed products using a
protease from soy protein. The soy protein is hydrolysed with papain or pepsin after
30 precipitating with alcohol. The drawback of-the process is it involves the separation of the
' Vmi_xture of 'hydrolysed products. Hydro’lysis; is carried out using papain. or pepsin. |
- Acidification is carried out to bring down the PH to 2.5-5.0 to separate the two kinds of

. hydrelysates, which could lead to increase in salt content,
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= hydrolysate with 0.25 to 2.5% dggree of hydrolysis (DH) using microbial repnet (Mucor

miehei) and to be used as an egg white substitute. The 3nzyme used in this process. is

A2, NOVO Industries A/S, wherein a process is described for the preparation of soy protein

25 different and involves low degree of hydrolysis of soy protein. .

‘ Reference is made to Olsen, H.8. (1981), UK Patent No. 2053228A, wherein a
process for the production of soy protein'hydrélysate from partially defatted soy material by
hydrolysis with proteolytic enzyme is described. The drawback of the process is that due to
partial defatting soy flour, left over oil comes in contact with protein phase, which could

310 lead to off-flavours. _ ’

Reference is made to Olsen, H. S. (1981) US Patent No. 4324805, wherein a method is
described for producing _sdy protein hydrolysate and oil from partially defatted-soy material
by hydrolysis with proteolytic enzyme. The soyflour is partially defatted by water washing
at pH 3.5-4.5 and later hydrolysed using water and a base to increase the pH. The degree o.f ;
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hydrolysis with proteolytic enzyne is described. The drawback of the
process is that due to partial defatting soy flour, left over oil JcOnms 2006
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20 Reference is made to a pubhshcd paper entitled “Industrial production and
) 'appllcailon of soluble enzymatic hydrolysate of soy pretein”, Olsen, H.S., Adler Nissen, J.
(1979), Process Biochemistry, 14(7) 6,8,10-11, wherein a method for preparation of SOy
protem hydrolysate from soy flakes washed at pH 4.5 followed by hydrolysis using alcalase
“is described. The solubility of the substrate is low at the acidic pH which is likely to result in
25 low yields "The enzyme used' is different from the enzyme used in the present invention. .
Objects of the invention -

The main object of the present mvention is 1o prowde an improved process for the
preparation of a protein hydrolysate qontau_nmg optlmum COmpOSIFlon of amino acids w_hwh
obviates the drawbacks as d'c.sc'r.ib;ed above.

30 Another object is to get the protein hydrolysate using double enzyme hydrolysis
usmg proteolytic enzymes. |
| Yet another object of the present invention is to- get higher yield of protein

hydrolysates and with a specified degree of hydrolysis from the raw material taken.‘
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y of the invention Accordingly the present invention

provi des Acwrdxagsstﬁeoprepérepamttlcfmnpaiwdaesha girocess doeipmefayationl wEat dighwhi ch
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f) raising the temperature of the slurry. () up ta 50-60°C; |
) hydrolysing the incubated slurry (f) with plant enzyme at a controlled
| temperature and time of 50~60°C and 1-2 hrs respectively,
h) deactivating the residual e@zy;qedkgcping the slurry on a waterbath for 10-15 |
" min at 90-100°C; ”
i) recovering the low inblecular weiéﬁt protein hydrolysate form the protein
fraction of the hydrolysis step (h) by centnﬁlgatlon '

1) determining protein content and amino acid content in the sample;

In an embodiment of the mventlon, the protein material selected comprises-a mixture

‘of defatted oilseed flours from plant source selected from the group consisting of soyabean,

sesame and groundnut.

In an another embodiment of the invention, the defatted oﬂseed flour obtained from

' 'soyabean, sesame and groundnut is mixed i in the ratio of 1-1, S 1 5 2 0 5-1 respectively.

“In -yet another embodiment of the invention, the a[kq,lme pH of the d_tspcrsed medium
is maintained in the range of 7 t0 8. h '

In an embodiment of the invention the solid content in the siurry is in the range of 8 -

In yet another erribodiment of the invention the proteolytic enzymes is selected from

a fungal protease and a plant protease.



* in an enbodi ment of the inventi on, the protein material selected Tanprigses
a mxture of defatted oilseed flours fromplant. source selected fromthe

group consi sting of soyabean, . 25 sesanme and groundnut. |In an anot her
enbodi meqig efoklg 1 nvention, the defatted oil seed flour Obi)é'r}]ﬁﬁimﬁrﬁr‘?in
soyabean, sesane and groundnut is mxed in the ratio of 1-1, .5-1

respectively. In yet another enbodiment of the inventi on the aI kal | ne pH
of the di spensetermedibadinient rfithe anveadonntheengzngeteaase Bsedoisgin 8@ tamgan

o 3. oM Iomp 1 i grderesea o Senet Dl PvBef Bk et eol vt o
PRI UL NG S S LT R
i nventHeqangetdaiegst&mgm toprageassosed i S i n the range from0.34% w w and

. plant protease used,is in the ranglaﬁ 3-1 %ww.of the mxed flour. In
~ enbodi ment loembedimens @ftthe invertion erorp!wutftiw%avlaeﬁaé tQ CAMIESAtaRN akei ght

or o e B0 Y ol TR Bt Bk RRreer o B SR BB o ot i 56

m n fol | owed ehpoliirear @f@treyrnngntttfn tﬁtb@r@tﬁr}h&tﬂ&él@tﬁte chmerninate mixéd ofl seiebie
i nvention the géoter n _hydrolysate content in the mxed oilseed flour is

6572040t 1§ 63~ TN e (RRSFItL 0614324470 i n anot her enbodi nent of the

- present in ol ral: f
essenti al grﬁngh%tﬂgi:?rhgg%nteggn S: ew%eﬁlelxgég{‘% B{% reoni ne S]}Jsgte (%Igtr ne 3.8%
med hi @cﬂlmﬁng B&entid ohminoi @eid2 c@ﬁhentlsedpsme BS%%)thr@mwl?a]%nmahae 338% and

fyy osine 3".5% Detarledd cription of th nvenr nTh inventip
Uelscr msskionaed: Br saleinn 2 For evding 8.5% ohemd lészanﬁr f diroses '|5n,2]'e

'llusﬂeﬂl'le\ﬁed@sgpipi@hggkﬁ%pﬁ;ez)% construed as limting the scope of the -

i nvention 1 n an a) Preparation of Defatted flour Soybean,
sesane . and Treoinventi¢n éeddsz:ribedehqncibelbefanddi reférencs. tanke esweples awbichawrsed

t hrough ackin 0 the seed fragnents are on si.eves b
aspir 9Y§§Jg%téem VR R B e choRBlF s ie R 2t RFatnyiigh F 455
cqadi tioner cooker and flaked. The 20 flakes are subjected to solvent

extractr on ‘process. The extracted fl akes were desol ventized and ground to
100 n¥sh. 'Ilhe:paptetrtmf ofBefated ffowr the three flours consist of (a). moisture

OaA)nd 55{;;? fs grSon%ean se%%% (an)d t[o%tn xlnPt Seeds dvfr rebg?rsélclseanedb THE cféhnég seetﬁgo/e 58%
passed through a cracking process and the seed fragments are graded on 51eves by aspirate
system. The cleaned cracked seeds are passed through a conditioner cooker and flaked. The

20 flakes are subjected to solvent extraction process. The extracted flakes were desolventized

and ground to 100 mesh. The specifications for the three flours consist of (a), moisture % by

mass, max. 9.27% (b) protein on.d_qr basis % bjr mass, min. 49%, 58% and 55% for

soybean, sesame and grountlnut respecti{/ely. (c) fat on dry basis % by mass, max. [% (d)

the total ash on dry basis, % by mass max. 7.4% (€) residual solvent 170ppm.

I
T

(b)  Preparation of Mixed flour

Amtno acid composition of the three total proteins (soybean, sesame and groundnut)
were determined an(t the flours mixéd in a ratio of 1-1.5: 1.5-2: 0.5-1 for soybean, sesame
and groundnut respectively to get a mixed flour having a balanced amino acid profile. The
specification for the mixed flour was (a) moisture % by mass, max. 9.2% (b) protein on dry
30 basis % by mass, min. 49% (but in the range of 49-58%) (c) fat on dry basis % by mass,
max. 1% (d) the total ash on dry basis % by mass, max. 7.4% (e) residual solvent 170 ppm.



soybean sesane and groundnut respectively. (c) fat on'dry basi s PHwucesD,
max. 1% (d) the total ash on dry basis, %by mass max. 7.4% (e) reSidual

sol vent " H#Ppkied2 (b) - Preparati on of M xed flour Anino aC'lﬂ:ﬁﬂﬂﬁ%Hz' on of
the three total proteins (soybean, sesame and groundnut) re determ ned

~and the flours mxed in aratio of 1-1,5 1.5-2 : 0.5,1 for soybean, sesane
and gFaugrdremtzymespectlvel y to get & mxed fl our haV| ng a baI anced am no

e P Commarenys Bralebler oo s aravBaareisse “Riieas b Mispwo S“‘-r.e.ﬂ/"i’ﬁe
r angepﬁl{j nﬁ@eéﬁa’? cgcm%gs 701 &&hfbgﬁ/ﬁ)mlf“/%?a&-ﬁﬁsﬁa FEBA60 1féb§,g)haW% Lg& ash

on dry basis % y reS|’dua sol vent

AU G &@smm/maﬂ@pm@a&mmamo?z Fungal enzynme Commercially avail abI e

- food gr ade enzyne protease P "Amano"6 from M s- Amarie Pharmaceuti cal Co.
Ltd. ; T3P} 1. Chone, Nishiki, Nak-Ku, Nagoya, 460, Japan, having not |ess

than 60, 00@p L) %e&ﬁ@ét%' ¥t Ithe fiﬂédtVﬂhF%t %t?a%@%dbaﬁ?s té%élﬁ'@ﬁh@& a‘?iéxdt he

pl ant thi ol tease papain is to I n conmmer ci al avai gr ade
enzyr@vdnlablnerfgoqb grade@h%tme:hmmg piatgolytae adtvgty ndtdess th,HOZ]DOOIQ/Twsm Unitst s o
(TY)/ r ot eol t|V|ty Measurenment of Degree of Hydrolysis (DR) 10
Tri n| ‘gﬁz%rﬁé%’bi[ V’(EY acid (TNBS) procedure, is an accurate,

reprombﬂe@n@ﬁgfmg%@dflﬂym s'iscﬁfﬁ -procedure for determ ning the degree
of hydrolysis of fo protein “ }é | ysat es. The protein hydrol ysate is

* diGssol ved Wdhgwpmesulphmc aoid precediye, is aul gshurets, repradied '@e&ﬂdr at | on

f 0. 73 | ent s/ I t.

G woaEe, Rpgtichfié preRdite ikt gﬂ@@m QeatERE TR SE R0 BN 01 o6
Tl\Bﬁim ﬂétb@v\wb Bisbtd:lﬂqwdﬁili{ﬁ'fe I:mdtshﬁvé@r/&séérﬁecﬁﬁx bt 193 sGfiém c'fét%cyleact l on

|s guenched by adding 4 ) rochloric' acid (HCO) and the .

absor BHpke ite areaeenratign @F s A 2. i >51 laming equiyaleaisdei g seBplgsinten t he

Gear ob 51 ™y A oL PN ERLEE 0 SERREHRRRE Ut GEARFHLITSINEK “ecn

Pay t i THIBY, fRIbe B indSdtiontif the Atk €6r 60 Nis ae50°CF - Thd RA8Konis qﬁgﬁcheﬁqu Chem
27, 6, 1255- 20 1262. ) Defatted m xed flour was dispersed in water with a

sui t abddingdl wéretf @ BN sipidoecbloriet peid @Gid) tand the absorbhrcedissised s afOvems. &dj ust ed
using 1 %N l\ﬁqg eurcqng%g{u l)(()l'l Clise ustd 6'%1%%58&'& Ofria%sforrnaﬁon of the measured.leucine
amino equivalents to a degree of hydrolysis is Sarried out by means of a standard curve for
each particular protein substrnte. (Adler - Nissen, J. (1979) I. Agr. Food Chem. 27, 6, 1256-
20 1262) " o
Defatted mixed flour was -dispersed in water with a suitable solvent to solute ratio

‘and the pH of the d_fspersion was adjusted using 6N sodium hydroxide or 6N hydrpchloric

%& acid. This was kept stirring for a few minutes with mechanical stirrer and then temperature

raised to 40 — 45°C. At this stage 0.3-1% of fungal enzyme on the basis of mixed flour was

25  added and stirring continued for 2 hrs. At the end of stipuléted time the temperature of the

slurry was raised to 50-60°C. To this, 0 3-1% w/wof papain on the basis of mixed flour

was added and stirring continued’ for 1 2 hfs At the end of the above time interval the

temperature of the slurry was raised to 90-95°C for 10-15 minutes. The slurry was cooled to

room temperature and the insoluble 'r_;:arbohydratc rich fraction waé removed by

30 centrifugation.  The clarified protein hydrolysate was spray dried to obtain protein
hydrolysate. ' _

The following examples are given by way of illustration of the present inventiori and

therefore should not be constructed to fimit the scope of the present invention.
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acid. This was kept stirring fora few m nutes with, mechanical stifrer and

then tenperature raised to 40 45C. At this stage 0.3-1% of fungal enzyne
on the basis of m xed:flour was 25 added and stirring continued for 2 hrs.
At the e%@fmgl()ilpul ated time the tenperature of the slurry was raised to
50- 60C. To thi 510, 3-1% w w of papain -on the basis of nixeBCTINMUMNRas
added and stirring continued ,for 1-2 hrs. At the end of the above tine

: intergﬁlmﬁrf&e[ tenperature of the slurry was raised to 90-95C for 10-15
mnutes. The slurry.was cooled to roomtenperature and the insoluble
car-bohydr at'wentiyefivef grams iof defatied mexaividalirhy d3persehinr 2 5umph of oater Bhé tied pHi f i ed

rotein,hydrol ysate S spra ried.to tain protei,n hydrolysate, The
POl ot e SR e s AR B tasgsinss R fetafp Hormvidy solGon, oes ken

i nveng: (A= : r ¢ ..of the
br osnritfl RSO MR S kARl Sl aRC AL RBEL 10 b CPY MRS A o
Twentsyade] 25 greaos finfgabipfoatdse svagiaddet! Addstirring cohsmedsfed 2 hrs250 ik epfl ofat er

and the pH of the dispersiqgn was adjusted to 7.2 by using 6N sodium

hydr rﬂée@aﬁr&{qrgﬁyasmagﬁggo %ﬁpév%l’sheﬁ g AR thsr sesondieRzyinenPapathElRe CBE).
stirr t 2o IR 't ' i i : : mg of
Fungal oo S angRepeiiting (BLT . Akt MGiORRl B reblndlicBionBh 39 bolted 0,
2hr s, fot éfrpendouerzynesinacti wtiont DhébE @ yvas eafitrifigeeaindisdbaskec cantrifagzy Mthe

Py oo et P s B SRS RGeSt e bpsa i ottt bt

1jnactyvakiB®merhie ﬁzlisufg[l_ d ¥iBe g?%#e:ﬁiua%eiduédnﬁﬂashﬂﬁk@ﬁ the§itbleldd fg‘%g'ioig-gg% J -

£€Near "sol ution was |yophilised. yield was” 65% on praotein
degr esasodetprpined Py iPLGY Themssentialaminagsid cantents wvebe agt SokowsAby siee 364

conposition of .fhe 'proteig, hydrol ysate s.determ LY HPLC.
essen Tezglmn-earﬁ;‘hé” aé’f‘@“%oﬁtsg(ﬁt R4 RS l?%al &ﬁg‘?ucf?sinﬁg'%), éﬁ%c‘Q%rg‘g%’ne
2. 1%‘ph\éﬁiflia&ﬁmﬁme83’/6°/mw1n@%.5%5%), i sol eucine 2.9% | eucine 5.5%

phenyl al annine 3. 6% and tyrosine 3.5% Exanple 2 15 Fifty granms of m xed
f | ourExamplleshersed in 500 nl of water and the pH of the dispersion was

- adjusted t@a(. 3. .. It S. K Stirging for mnt .w th mechani cal stirrer
g]r:fd temeﬁ%%g‘é“}%?ﬁgﬁ'x?g%ﬁ A 'SQO%?CS g& 5@% [Elgafr’?ﬁats-’f af‘gntgglp%gr%fg'ﬁse S
addeddigplsish iwdsi dtfust@Pt 7RUEE waarkept Stirfibg - foALO g with reddhahics) stirf® and

tenperature was rai sed to 53C and the second enzyne papain (250 ng) was
addedempgrapeptraised it 3R, At dhis Btage. 258f meroft fiegdlyprottapsiis added @81 yamg ysat e

vas BOintfted B 1T9hY e thOenP Y AR, AGhp A WA T sSPTY 53 g e (oS! &2
enzyme papain (250 mg) was added and kept stirring for | hr. Afler the hydrolysis the
20 hydrolysate was boiled for 15 min. for enzyme inactivation and centrifuged. The clear
} solution was lyophilised. The l_yiej:ld was 68.0% on protein basis and degree é_t—'fgyd}ol-}}sis by
TNBS method was 39%. Amino acid composition of the protein hydrolysate was determined
.by HPLC. The essential amino acid éontcnts were as follows; lysine 3.5%, threonine 2.1%,- :
~ valine 3.8%, methionine 1.5%, isoleucine.2.9%, leucine 5.5%, phenylalannine 3.6% and
25 tyrosine 3.5%.
‘Exam ple3 | . .
~ One hundred grams of defatted mixed flour is dispersed in | L of water and the pH of
t_he_disp‘ersién was adjustec! 10 7.6. It was kept stirring for 20 min with mechanical stirrer and
then temperature raised to 45°C. At this stéée 500 mg of fungal protease is added any stirring
30 continued for 2 hrs. At the énd of 2 hrs the temperature was raised to' 55°C and the second
. enzyme papain 500 mg was added and kept stirring for 1.5 hrs. After the hydrolysis, the
hydrolysate was boiled for 10 min for enzyme inactivation and-centrifuged. The clear,
| solution was spray dried. The yield was 70% on protein basis and degree of hydrolysis by

TNBS method was 38%. Amino acid composition of the protein hydrolysate was determined

8



solution was |yophilised. The yield was 68.0% on protein basis &ridadegilse
of. hydrol ysis by TNBS nmet hod was 39% Anino acid conposition of the protein
hydr ol ysat¥owa47&det er mi ned by HPLC. The essential an no aBCWIBOANBT® s were
~as follows; lysine 3.5% threonine 2.1 valine 3.8% nethionine 1.5%

i sol euci 9%, | euci.ne 5. 5% enyl al ann 3. O/a 5t [ 0S| RE.3.- 5%
RN e I e e e T Ok O A R
vat er apfin bemHnefmoﬁlﬁ@ 1 A5 PRAIEhdMe BES%, aii¢ifik 5% pﬁer@laiduimws deepdnd
stirring for 20 min with mechanical stirrer and t hen tenperature raised to
45C. Attyrasing 3si%age 500 nmg of fungal protease is added anal stirring 30
contlngﬁd folr 2 hrs. At the end of 2 hrs the tenperature was raised to 55C
and th 3 enzyme papain 500 ng was added and kept stirring. for 1.5
hrs.s After t(hﬁa by 6f @l ifour Ishitspehiyd il § bajfevatasandahe pH dfahe ﬂlﬁpmsl@nfms

enzynme ipactivation and. centrifuged., The cl ean olutio dri ed.
The: | yi tcHasdS TR oTPS BB STnG @811 TRAMINBSPRIS] ST Ry EPS (BJPorFNESS

et hod Wgs BP0 £ PR SRl AU Bi0g Tl R -
essent igh aTtR® eRLHL GantRNhsTRhperdurt oldsauBed ty/ SHiaR ) sebdmdeeniyne: 2. 1%
valine 3.8% nmethionine 1,4%.isoleucine 2. 90% | euci ne 5, 5%  phenyl al anni ne

3. 6% am@pawﬁ@mswasa@w sisl kel SRS oo g dReredvTsAbs iY4olsakeraed in
10L, of grfo@faﬁdmﬁxh?ar F%\%e ﬁl?&lvq{ﬁ ée‘ﬂ%f‘ﬂ@éﬂ 18‘?19%]9%&&%@59:@ o8- The cl0@s kept

Astlrr|ng amca |rrer an eratire -raised to
45C. At sdhhlo& \sis@@my cﬁmjnﬁh@ﬂegremg%hyqnmmxm@s f‘ousnchtd)d@dB&ﬂ(dam theryield was

' t . hi At th f.2 t t
S Lo e S ratfin bitie. ABbow LSRR on gl e proin ot SR R8T
stirringpfer #heeftbstial AR abl FoRleH&i Were tal ol HE; OlyVinatiesmashreeniio 2l 194, for

15 min for enzynme inactivation and centrifuged in the basket centrifu

The cl ewatine So8%t inmthioise dpPayisdlepwne 28ie, ltuginges. 810, Mpembalgaiine ed/or d to
be 38 (V and -t gn/yl eld was 70% on protein basis. Am no. acid corrp05|t| on of
t he' proyé(?sf'l1 I‘£ ol ysate was determned by HPLC. The essential amno acid

cont ent $h¥\Riatn ﬁ&vﬁ:ﬂh%@%thu& HefBoBalY threonine 2.1% valine 3.8%
net hionine 1.5% isoleucine 2.9% | eucine 5.5% ?gwyl al anni ne 3 % and 15

tyrosi né. @5%51@&1&@%%&%@5@5@ 6ﬁtalﬂ%ﬁspfioﬁv@hto Cofping1 2 g80d Q49NYS hi s
process, oduc good addltlve
W t hout i n’ffé? ‘ﬁ% &'ngg‘ﬁﬁ%es@r% lleg(';fg]&fﬁ' H’?\%{}é’?@ﬁéﬁeﬁg (fdluﬁl shed product.
2. The process yields a quality hydrolysate which has a solubility
20 independent of pH making it a suitable additive either in aeid

pH or alkaline pH. :
. The Nitrogen recovery from the mixed flour is 80-90% which is higher compared to

Led

any present method of commercial producnon. .

The YIeld of protem hydrolysate is 65- 72%.

25 . 5. The time of hydrolysis is short havmcr advantage both in input cost and energy.

o

The enzyme employed is a food grade enzyme which is
éommercially_ available. '
7. The nutritive value of starting material is preserved with .
‘ minimum loss of essential amino acids.. - SRR
30 8. The essential amino acid contains the protein hydrolysate  obtained by this method is

comparable to FAQ requirement of essential amino aeids.



2, The process yields a quality hydrolysate which has a sol ubili t%}/?.‘!?f)e 2003

i ndependent of pH making it a suitable additive either in acid pH or

al kaline pH 3. The Nitrogen recovery fromthe mxed flour is 80-90% whi ch
i's higher conpared to any present nmethod of commrercial production. .4. The
yield ofyprgigi n hydrol ysdte its 65-72%. 25 5. The tinme of hydrolysis is
short havi ng advantage both in input cost and energy. -~ 6. The enzyne .
enpl oyed. i sAa)rqﬁa;tadfogrpmjmraemnwfamghp:htmﬁ hy &oRECéadd prvcaaiohihisie: 7. The
nutrltlvev Starting material is preserved with mninum]loss of :
essenti al_ nogeg fipgstwo @'O‘%Ere PrAlIbEEERRISED thinfor cddripted ptisaeddlls prot ei n

hydr ol ysat %)Obtlﬁixﬂ?@thgﬂgﬁgééopféeﬁqgm}ss conparabl e to FAQ requirenent of -

essential amno acid A process for preparation of a high
protei n hydeol yid;arzeesm§ahej npxe@eﬁkasxéoaﬂjmne¢lﬁ‘tgfl1 st@é(lfgeheaque@g% ;madxom m)raﬁ
protein materi & formo tted oilsee our s m xi ng the
def atted oil seecdmf ng# empeuIgiand @ ‘H’@pgﬁ‘gr i 208 19 %%ﬁlra YBF%i ned from step
(b) in aqueeys mgei %m ré‘tgrectﬁ%é thhﬁ(ix ttgrgrgeg()a@:ure and al kal i ne pH for
1-2 hrs to forma slurry;” d) raisin mperature of the slurry up to
40-50C;, e) ﬁydrwdyqlmggtth@swﬁlytam anrmp |(ch) stimg filrgpl estymoe Burgairoledzyme

at controlled 2-3 hrs.; f) raising the tenperature of the
slurry from ste{p%%&m%%re) é%"%oc g) hydrol yzing the slurry of step (#)

wi thopl ant  énzymssigg (he wiRpRemned of e SharBO0s&H Grepf (e udtosdise’c; h) deactivating

t he residual enzyne by keeping the slurry on a waterbath for 10- 15, n at

90-100C, 158t) PidEelaingibe &umw frtpefumith PMTL GREYTRY Bt Biompsyalats §isHi-60

Fhe protein fraqst;r|0ﬁ1 Pf the hydrolysis step (h) by centrifugation; and
rolysate. 2. "A protess as claimed in claim1l wherein the protein

material s- ahg seétaovaihg the residyal entyme by kespisgiiecleey bn anvaestatiefor, 16seSame

and groundnut, - ess as clained in claim 2, V\/nerel n the soyabean
sesahe and grou%ﬁ&ﬁ'f@ﬁ&u s
1S i)  rtecovering a low molecular weight protein hydrolysate from the protem ﬁacnon

of the hydrolysis step (h) by centrifugation; and hydrolysate.

RN

‘A process as claimed in claim 1 wherein the protein materials are selected from a plant
- source selected from soyabean, sesame and groundnut. .

o 3. A process as claimed in claim 2, wherem the soyabean, sesame and groundnut flour is

20 miked in a ratio of 1-1,5: 1.5-2: Q, 5 1 respectively. -

4, A process as claimed in claim 1 wherein the alkaline pH is maintained in a r__ange of
from 7 to 8.

S
bn

A process as claimed in claim 1 wherein.the amount, of solids in the shurry is 8-15%
wiv. A | | | '
23 6 A process as claimed in claim 1'. wherein the fungal enzyme is an alkaline protease..
7. A praocess as claimed in claim lrwherein the amount of‘ the alkaline protease used is in
the range of 0,3- 1% wiw. _
8. A process as clauned in claim 1 wherein the protem hydrolysate has a molecular welght
in the range of 2500+1000 to 10000+1500.
30 9. A process as claimed in claim 1 wherein the protein fraction is subjected to
 centrifugation at 6000 rpm for maximum 30 min followed by freeze drying of the
supernatant. ' 7
10. A process as claimed in claim 1 wherein the protein hydrolysate content in the mixed
oilseed flour is in the range of 65-72% with a foam capacity of 100-122%, |
10



20 mixed inaratio of 1-1,5: 1.5-2: 0.5-1 respectively. 4. A progessy®gd
clainmed in claim| wherein the alkaline pHis maintained in a range of
from7 to 8 5. A process as clainmed in claim1l wherein.-the anmount of
solids in the slurry is 8-15%wWv. 25 6. A process as clained in claiml
V\,herFf' n,the fungal .enzyme is an alkaline protease,. 7. A process as clained
in cf ai m PORKErSI feifKe R miaim | otherdie tE kabicmehpirolyeas @otisid dnSedsbrridl he

range ofarfind-akYa WhHi. ' ogess as. clai in.claim!l wherein the protein
hydr ol ys%tg has aongpggﬁiﬁé%ev\glgé?sﬂ '|ei?qq?eg‘j%ﬁg‘@1‘8?a§g]éeﬂl%}%ﬂ% 1.6%60+1500.

30 9. A1@)@1@@@8@2‘@%,db1&ime§ii5%npbéxgﬂmny\@%%mng&mépﬁ%t ein fraction is
subj fapt%d rEge C'en[éhjgféj ation at 6000 -rpm for ximum30 nmin fol |l owed by
freeze ARG 6F CEHE® gﬁﬁﬁ%%’a’t"’éﬁﬁem e plantgnoests saslamimowead. i n ¢l aim |
“wiher B . nAtdiec i Weral: nt in the mxed oilseed flour is in
" the ran emgf&gg%g%&?ﬁ%h&%ﬁgﬁe@%gﬁipﬁ?ngf’zyf%lslpf?%’! 10 AUG 2005 | 1. A

pr ocks s g ostsaiapeldied inlcidim 12whireireihs ardduar of tOE @it Bﬁb‘i’éa%é %SakRe faq{% ains an
“essenti adfo%n_i ry aci d tgont.'en of lysine 3.5% threonine 2.1% valife 3.8/q,
et hi oni e 504° Wi gl EEF%‘@{. < B0Wo,, " | eucine 5.5% phenyl al anine 3. 6% and

tyrosine 3.5% 12. A process as clained in claim1 wherein the plant enzyne
is a plant. protease. 13. A process-as clained in claim1 wherein the plant-
enzyme i s papain. -14. A process as clainmed in claim12 wherein the anmount

of the plant protease is in the range of 0.3 --.1 % w w of the mined
flour: .11 : " '
-
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