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LOW SODI UM HI GH CALCI UM PROTEI N HYDROLYSATE FLAVOR
ENHANCER AND A METHOD PREPARE THEREOF FI ELD OF THE

WO DDIBRMEA28N The present invention is directed tBCEMY2007/000091
process to produce a flavor enhancer containing | ow
sodi um (<0.12% and hi gh cal ci um content w t hout
losing its tasty quality. In particular, the flavor
enhancer is prepared from protein hydrol ysate suitable
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ENHANGER A0D 2 NEAUIGMRIEP@RE’FHBEM@I I C]\I Many of

the flavor enhancer or condi nents such as soy sauce
avai lable in the retail market are nmade up of m xture

rokLDen pEr e dNVENTIDSOY sauce contai ni ng hi gh
concentration of sodiumsalts (nore than 79 .

Thy p@swén@reméomﬁddlmcmﬁety afraPeasP & pradiema Savfrteshancengontaining
Iotvhg(%dll.lﬁe%dtlr” 1&1 glcalc%%%meHMfl EEU% horsﬁl% | tas{} &19&1(1’(#}'. In-

aste an avor because o

pdreisilat, ¢id favot MI&UErpfbgaﬂeh éroay picteih hedfdawersuesbiances used
hance the f| aYor of

of condi nment mar ket n
by EE’%W}P’S‘/ 2146 nem@a‘w& Rﬁiléﬂtsp?rotS%?%‘gh%P@ ey sagrdisposed
tof el Qls¥&eel protei n avail able commercially can reduce
the requirenent of sodiumsalt in food to a certain
extent, yet the sodiumcontent still relatively high

f i idney failure patients.
Bﬁ%%g%@%ﬁ%m\fm@g di scl osed a nethod to
V@ﬁﬁ@@fﬂ% Ny Qhﬂ&@%ﬁobyoﬂdﬁrh&ﬁs RQMEhs sOMbiud@biAmbeS in the retail

enz%/ nanely Flavourzynme, which can be used for
mjike éfeemadpr@d@ét@l\itﬁ@l ifergenicdy BUiS Nt sBIce  Hapiiviag  high

coﬁ’x@érﬁr gﬁ'}) et s OW to gl[;' rg tgarp% )deillzéérteﬁﬁye alﬂﬁt Eﬁﬁey failure

procedures on repare a
pao:lahts iotiiem find viexr reghiasioatts foli dowy bl uhydeto kqsamrefqmdoblaxdm taste”

eon. In US patent. no.. 5866357, aus
SR WEE TR TR nEiE 5 s S8 Pl SRt preemhancer or
coRERLRE N SRS R AT CeHAASP t8d tBvor of the savory food, hydrolyzed
proteins are often used. Hydrolyzed protein available commercially can reduce the
requirement of sodium salt in food to a certain extent, yet the sodium content still

relatively high for the hypertensive and kidney failure patients.

Patent application WO9425580 disclosed a method to prepare hydrolysate by using
novel combination of enzymes, namely Flavourzyme, which can be used for different
products including flavor enhancer. However, this patent application did not detail
any further procedures on how to prepare a low sodium, high calcium flavor enhancer
from the hydrolysate produced thereon. In US patent no. 5866357, Claus ef. af
disclosed another method specifically cleaves the protein sources at Glu/Asp site
using a specific type of enzyme to produce hydrolysate. Similarly, Claus et. al have
not expressly teach any detail on making a low sodium, high calcium flavor enhancer
from the hydrolysate produced. Another US patent no. 5985337 has claim a process to

produce hydrolysate from smoked meat solely. Patent WO0128353 includes a method
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using a specific type of enzyne to produce
hydrol ysate. Simlarly, Caus et. al have not

wez@seszBy teach any detail on nmaking a | ow SoPECT/NY2007/000091
hi gh cal ci um fl avor enhancer fromthe hydrol ysate
produced. Another US patent no. 5985337 has claima
process to produce hydrol ysate from snoked neat
sol el y. Patent W00128353 inc}udes a nethodin preparing

S PLRY NI CcHPIRARIL HON HGFdY E8hEd TN th
I?%%E%?%’Ck&?ﬂgwggmgi %néﬂhLEfpategfﬁ%l41?56 has e

otbkmhamd] @S metdndd | 61736 babuckimedsoynghot of pyodusingesttyi papce by

hydrol yse 0] i,to norom uces. so
e Ay Ko 4f TP R b RerBATEE T Y GRS Toene
erfdl avied ianethRe @Bfent FORIJUNMEF Slak yihd@gdrl Efrdrh Otyalirly S0 ItEE protein
i nvolving two stages enzynol ysis. SUWARY OF THE
SQURRPENTPLOMISTHE SfAges eRAymohAsht i on ai ns to discl ose a
met hod to produce | ow sodi um high cal ciumflavor
enhancer, particularly as soy sauce alternative, which

SUSIMWR VIO ETEE evapalioad hi food to be consuned by ‘
patients fagi n ki d and ertensi r obl.ens
Tt Do et ST ' RGBS e b i anr o 10 S e, bigh slstum
flfof AR eANEtEaRE fyeefs s%?tshly@e AREDOG e MvhRQUS skisdUMto be applied
mul tiple stages of enzynolysis in preparing the flavor

indodrhtecercogsithed aynpatteats fotipesidney anhiayprressnn pralesmt. i on
is to provide | ow sodi um and high cal ciumflavor
enhancers which can flourish the taste of food ow ng

Addhdrhebjtdtest arifeseac igientontiaidiected no theinfil@wed cost effective
enhancer and not via its sodi umcontent; thus reduce

methed SHEPWNSING AREDENGHESS ©hRAYSWLY Sinid BreRA @Sy 1os s8kancer
the risk of hypertension in the user. At |east one of
the preceding objects is net, in whole or in part, by
Stihenghesebfect DY et pesenti mthticmh isotve podfvidehéove I’ﬂ@dﬂliﬂ‘l’f&ﬂd Shigh

of t resent in ti i ncl desa od .to )
Caﬁcr%ﬁﬂ SRS T ’&ﬁﬁﬁpgﬁ BEcre ngﬂogé’g‘”%ﬁgﬁe g mino
actdB@ostagRe iRtn e |eMHdn@9r AR §§§H&1§n%€ﬁﬂ%nﬁ$hus reduce the
Rosel | e seed, animal hide, feathers and def at

sodioyabueke dheng thernseheng theswmceéscofase beatisis o8 hapertem@lon in the

s orperatlng tenperature of 25 to 60 C

At least one of the preceding objects is met, in whole. or in part, by the present
invention, in which one of the embodiments of the present invention includes a
method to produce flavor enhancer from plant protein sources comprises the steps of
hydrolyzing protein source such as Roselle seed, animal hide, feathers and defatted
soyabean flour in the presence of catalysts at the operating temperature of 25 to 60°C
and pH 4-8 to form hydrolystate; maintaining the pH of the hydrolyzing process;
deactivating the catalysts in the hydrolysate; adjusting pH of the hydrolysate to 3.5 to

4.5; and filtering the hydrolysate through layers of activated carbon and calcium

carbonate to obtain the flavor enhancer.
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and pH 4-8 to form hydrol ystate; naintaining the pH of
t he hydrol yzing process; deactivating the catalysts in
wo h@slyxtseol ysat e; adj usting pH of the hydrol yse€EMY2007/000091
3.5to 4.5: and filtering the hydrol ysate through
| ayers of activated carbon and cal ci um carbonate to
obtain the flavor enhancer.ln order to produce the
fl avor enhancer, another enodi nent of the present
In' JY&NH 'g?&iu@é N HSRr %h%ﬁ]{c&?tahéftﬁm%wm%@@clﬂﬂg grets%ﬁ invention
steps of pre-heating defatted protein source such as ‘
prRosed bleersand, methpdraiclined éhd gaphel sredrdiinie flabtted piSoyia source

bean flour until .t .tenper at ur aches at. | east .
s SRR o1 it BT HeS B SRR St bR Qo he
tebdrBtusd FQRBesaf I%ait%d"@g My @rol A EIR; %ﬂé%ﬁteﬂ%lhﬂeprotein source
mxture up to 90°C-125°C until the hydrol ysis reach at
withe gf5ang &F farfrea pristuss;rhegbng desmirgen; upth) BE1G-hY5°Chentil the
: f ] =4,0 to. 4.5 usin al el um
by Bl 1 TN BodiOoPund iy Stk Blt e e ot g the

miati¢ wald.edo ¢ 3r3tny @ndueahbodite caidofitaie the nobiuad trddad layers
fl avor. enhancer. Pursuant to anot her enbodj nent of the
of grteatsdicar HoREREicalF e CHRpREY & AN iuflavprepkancsst e of
t he flavor enhancer obtai ned, the disclosed nethod
further conprise steps of concentrating the obtained
Pufsuanide eanthanembodimeinhobihpqredest otvletomat imrpmb¥eyand modify the

BN SR e duLhe St asd Tl aver o, o

cofefipatiat iherbtedin PO kuphe Btlasicdri &MinRbRBtat& %t Glafirally available
t hi ckeners, preservatives, caranel, onion powder,

flayirigereepisvieldie obaied dlapeorwerdencesi Reafforpringpigeessanieask one
D a t ' : B E. PTLON OF THE . )

or BERFIE R e S o Tl TG i le TBest G el

onisePs ey, elabugdwden, ot pondd] theaao, shicay dlackitppaensd the

. derived fromdifferent source. DETAIL DESCRI PTI ON OF

KeFHE |NVENTION It is to be understood that the present

i nvention may be enbodied in other specific forns and
is not limted to the sole enbodi nent descri bed above.

BREMFOESCRIPTION OF THE DRAWINGS

Figure 1 is a graph showing the score in the sensory evaluation test on different

flavor enhancers derived from different source.

DETAIL DESCRIPTION OF THE INVENTION

It is to be understood that the present invention may be embodied in other specific
forms and is not limited to the sole embodiment described above. However
modification and equivalents of the disclosed concepts such as those which readily

occur to' one skilled in the art are intended to be included within the scope of the

claims which are appended thereto.

One of the embediments of the present invention includes a method to produce flavor
enhancer from protein sources comprises the steps of hydrolyzing the protein source

such as Roselle seed, animal hide, feathers and defatted soyabean flOL_Lr in the
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nodi fication and equi val ents of the disclosed concepts
such as those which readily occur to one skilled in

wo b@sasg28@r e i nt ended to be included within theCE{2607/000091

of the clainms which are appended thereto. One of the

enbodi nents of the present invention includes a nethod

to produce flavor enhancer from protein sources

conpri ses the steps of hydroﬂyzing the protein source

pEddEiteast Reagd ar 9eeshantiH¥blerdpeturefgatshe’s ﬁHﬂFH 4-8 to form

def atted soyabean flour in thegresenge of catal ysts at

hy ¢re st ariaginiagp drcatolir @fothe2 By SOb@IneN @rqstdssy- 8eactvating the
0 ; | Nt ajni t H.of .the , .. .

HEP N ALLYSHAE: TBUAIPLP b AEBIDL of 380451 gnd filserine

tHeygried lysiad throuatl] lagdtrd oacpvaiel chfven hydegtivgatLbédite to obtain the
3.5-4 and filtering the hydrol ysate through |ayers

5,
flgfor seh4nfsE ed car bon and cal ci um carbonate to obtain
the flavor enhancer. It is inportant to note that the
appeti zing flavor of the hydrolysate is mainly due to
[t ihvenfartaet @moteothat thd sppetctirgnd vor pé ptei lyds ! poasd Isaldimyidue to the

t he hydro] ysate. It s known.in th it that .if the,
o e e s i Prpdgertids SDeifye B biSudolptEnk iskaeton the an
thEWﬁTtﬁé)gb%HL@ecﬁﬁiinﬁﬂ Retidls, beanie blchvapaemt ssbalf hyeafphebic amino
the hydrolysate taste bitter instead of appeti zing.

acgisnseuEaghgnt shellj eongerybe dydiolyssts wetei bigen stepil giitappetizing.
ti.G I he. t el S t .
CBLENEALN! ks AL LaaDE A0GA SLEHD RONEEES B e rovein

sotitves o belumipicynd ofi prdperisgrald hypepilybade shusial-biddhd tRerprbd@sdtien of
The present invention_preferably

in the hydrol ysate, . .
the: rigaad! &FB%%%@C El@auﬁaafe ds &Y Sley shitse REpSRkiiAvention
préRUbEL RSP 8 ah L YenisBRRE AF Lt d?olz.lfé?e g%%th? 58 &ce especially those

nmet hi'oni ne, glutam c acids, serihe, proline,
ricphegnyhalcastcime, naghanitec gaghmic abinj sejneglproiime, phenylalanine,

| ysi t.hr.eoni t yI.0Si . i d.valinpe..
oS & SR o6 s U G WS Eof bR i ingsFence

théth}FcIr@Fyszita%Eddﬂlecpﬁfétrd:o@@oﬁtéﬁlg MRSt @NekHe pdp8S: FB&nents and so
flavor enhancer derived. The protein source in the
dopsethetilagpr snhapeeaidsriagst i heiprateindoxes inithchrenetiay isameferably first

S8 0 Sy 0 IR S251 00, LA e Bl e
embodinteynd rthd yasio £ ipsot2inkQck Mo otk fused for hydrolysis is 2-10% in order
to have the operational reaction condition. The amount of catalysts used is subjected
to change in connection to the amount of protein sources to be hydrolysed. Preferably,
the amount of catalysts used to hydrolyze the protein sources is about 0.05-0.3% by

weight of total protein source.

The protein-rich sources may consist of defatted soy flour, animal hide, feathers and
defatted Roselle seed. The animal hides mentioned herein preferably refer to cattle,
chicken, goats or the like. On the other hand, the present invention finds that
exozymes such as Flavourzyme that is available commercially is preferred as the

catalysts to carry out the disclosed method. Nonetheless, the present invention has no
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to have the operational reaction condition. The anount

of catalysts used is subjected to change in connection
w0 ooo8log2286rount of protein sources to be hydr ol pEEMLY2007/000091

Preferably, the anpunt of catalysts used to hydrolyze

the protein sources is about 0.05-0.5% by wei ght of

total protein source. The protein-rich sources may

consi st of defatted soy flodr, animal hide, feathers
in@Adoflef atdietheRasedt ethse8es TR ra@bIFaL AbARSs B NI0REdmilar

herein preferably refer to cattle, chicken, goats or
prefei tghlcewcenaref8 e YRSk hand, the present invention

finds that exozymes such as Flavourzyne that is

avai l able comrercially is preferred as the catal ysts

Theaemacmyrouf thdhesadisc basathaaek oakialNan&tdieli €8s, thd Rete of the
nointention to limt the use of

, toi ti h , ,
rea%%lﬁ%f&tey%_gﬁe%gflltg ¥t g%ﬂﬁppeecaﬁ% {res biglogich gatakysts| perfogmance
is PELERIHE Fd CRarSRUIE8SmBEESITPIAYE re}];hgye;{e‘?@%ré%lgé ﬁ@f have

the Teaction performed is crucial | erm ni
vamzitca of terhe afeagivian. pdivemskdd hadrding tthehar tprefamkd operable

P R i R
suit yHeeBta0fstsepbE iR aARy s\ entwad vahinOfe isbbpe@iBe Bfes@RthTEANDN.

performance according to their preferred operable
Nopethplessatthe epresemtisinagijioropicfirablyi &n here tthe mgagfon temperature

' ; 0 xho t SUj o
a0 DR SOSHA T BRSO Mg, gy e
denafurtzhgorpoehe nttaiyzwe atd cmrddd rethel essif thdenpreesenrtset below
. invention preferably to have the reaction tenperature |

the T NG DIRIGHIC8b capg eSS I HieeP Bxcicdgseaction

enviliheRY 6f &1 L@Hwhade FRY SauReAaDat LHahZﬁetr'{]oeﬁl Qel1t B€acidic
catal ysts, and retarded reaction fate 1f the
environpentatnd othset ibelloint ve meangeutrdli kewiosmenbi lol thgi aferred
H of . t

cat.al yst,s are susceptible to the p e reaction.
em g R Y e E S A ERRE B BetSr Bone o ho Tk & Gbgine he
mixg @ tpelef QisFeABH cansi@giyhCaditied GYHRIAIn ARt aRi e cirboRate or

al kal i ne or near neutral environnment. In the preferred

acidagrispletipr iR thet mectdics 8P sEbalepe thserd aiesstplepthen WaHS ihagifeve the

samB %Lﬁ’gom%. tl\@orgové%,d{%féz}ﬂ gﬁga%ﬁ%%d(}]o’ﬁt i rn?orﬁtglrgat@nddl%i{n%ag ed? 111_1| the .
cansurply e acni eve y aadlng I n cal clum Ccarbonat e
preforable range throughout the reaction in consideration of the accumulated amino
acids or small peptides may affect the pH of the reaction thus lead to reduce reaction
rate. To improve the yield and rate of hydrolysis process, the reaction mixture is
preferably stirred constantly throughout the whole process so that reaction can occur

homogeneously.

The hydrolytic process is preferably continued for at least 4 hours and then terminated
by deactivating the catalysts. It is possible to have the hydrolysis reaction extended;
however, the yield obtained may not positively correlate to the time extended. This is
due to lack of reactable substrate by that time thus limiting the productivity of the
reaction. One skilled in the art shall know that the reaction duration is subjected to

modification based on the amount of the protein source and catalysts used. Common
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acidic solution to the m xture, nevertheless there are
still other ways to achieve the sane outcone.

womsosx8q the pH of the reaction is nonitoredPE@mndry2007/000091

mai ntai ned in the preferable range throughout the
reaction in consideration of the accunul ated am no
acids or small peptides may affect the pH of the
reaction thus lead to reducefreaction rate. To inprove

aldIRbI BIpfbRAEL fordRc@Fard e BlsHSinginBl 8ER9E  ont BshakRBEESLBS the
mxture is preferably stirred constantly throughout

cqtheswbaIaeplrxrrxgc@@%orsr@ndeﬁahe ﬁ@alof@ﬁs ohite denadoong pH environment for
SJFRET%%F&‘% S h¥ 1655%% ueffgx@éa(n) ﬁ%dérnne{l L cfaegc?tév&%Bg} of the

con |nue or " a
calglaat iy el prgsehh ﬁw@ﬂﬂicﬁi iSdeiqe tyt hdaBing ﬂ’ﬁesblﬁlal@etﬂ ayhaueateh @t the
h dronS|s r.eaction extended however, the yield

(B CP fnéfy Cnist 1% £ veldy 28 gRrfeat & isopesktblg jterglenature the
T 1
mygﬂﬂf%eauﬁu fhe! @d}ﬂagﬁamdgﬁ%ﬁ {en{ ?a%@bina S%Hg!e T{@E Shan the

by e pr uct|V|ty 0
pmﬁm&iﬂe: omge. (oe thk ptheetland) thdeatalybts shalble denatrddhiat clidnging the

n dﬁa’gt i,on mt%ggﬁgc ;ﬂ-ﬁ#g%%eg%%]gétgqghgﬂjggt?%ﬁgé@ﬁe cation in

acdSRehnc ect‘énfﬁ@ RAERI Jf allagy sePNeaas e ghdrdeast lh}ycﬁél?fsate obtained is
catal ysts mainly depend on denaturizati on of

themedingied & tb@PH@IDyﬁ i‘h@ th@zaduet tireetedioable Frstec at aI yst s in
its denaturing pH environnment for sufficient of tine.
In respect to the nost preferred enbodi nent, the
Badare bt wrtibeponl chitediadms, ¥d prebént ilenpsegentves Ax@héd Bethod

ne_by heating the obt ai ned hydrol ysates at the
to t%ﬁ%@?a@a&/@é cgRaneeD &My PIOORCteH SOMBrIS W nilgnssof pre-hegting

depa‘?§§ g%tﬁn s%ux%%@ﬂ&y 5§RE§@16%%E@| HTh3 }Q% ,Qﬁﬁﬁér@ Indi rffl@fat‘ted Soya

sate In g er ten”perature an orter
betuh ﬂnurt ﬂoelt iﬁasf@f@bhﬁirolaugg th©pret ke teoit freteirhsutge Wiulestlonc acid

sts C enatured b ing-the hy sate
to BRa e e AP BT the wStapy s oty (el ach
at TG 55 %t histind 186 GOl danke nlifnutd e wp&s Lgfnocé‘atl@hﬁ‘lséa?bonate
used. Subsequently t he hydrol ysate obtai ned t hen

aaplmm ehiained thediygialiseteawiich can @uﬁﬂd@d werdinteat. dlmrrlmlgemth
?ﬁﬁ&%&e??ﬁb@%ﬁpr@seﬂ 2113/8 tognggtgl'ﬁo Il]c? hygro;l nt Seét)horsir gléfﬁsc élnother
altérhmr rogtthaneeduckremappaningdt@ideh entcestn rthéS gftdiRQosdcePss in
theofforeog)lenohn??t (I)CP g[n order to favor the acidic hydrolysis, heat is employed where
the mixture is reacted in the temperature of 90-125°C. The process of acidic
hydrolysis is preferably to be performed within a close system for duration of at least
12 hours or until the hydrolysis reach the degree of at least 65% of the total protein
sources used. Within the close system, the reaction is conducted as if it was performed

under positive pressure that favors the hydrolysis process.

After obtaining the hydrolysate, either from enzymatic hydrolysis or acidic hydrolysis
process, the hydrolysate is preferably purified by filtering the mixture through layers
of activated carbon and calcium carbonate before to be used as flavor enhancer.

Through the filtration, the unreacted protein sources are removed from the
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defatted protein source such as Roselle seed, aninal
hi de, feathers and defatted Soya bean flour to at

wo e@sHsR8OC, hydrol yzing the pre-heated protei PCHEMM20E/000091

with strong acid to forma m xture; heating the

m xture up to 900C to 125°C until the hydrolysis reach
at least 65 % adjusting the pH of the m xture to
3.5-4.5 using cal cium carbonate solution to obtalned

1}‘&?@1'\/5@@ rpﬂoYe%@Ele IWeP RagRBnBerUse ¢iase£ 9B es which do not
Conpl yi n the principles of the presen

cqnﬁwlem i avome na@pmrehywtbb ysid freetahono géidesoumtapdrey are being
tive route to et i zi con
ool B TPt 2 Sudb RO g B R UG P g REt Bt oon i
eltﬂihoOdicd@f thie @edctadosr ﬁrﬁi@cﬁdﬁl idbigatiy dhehiaissused Qﬁhydr@lysm process,
Io ed where the m xture is reacted in th

eSP%Ch@éJé/rtQP%Fr wsegffonpthzhusymenttang iprasedis Sy@lgaes di hould be noted
thﬁ’tytgésglc)ﬁ% Iﬁcdl Pﬁflp%gﬁésaé}l?MmEglpbtg tb%leé(gsg%ﬁ%% 1}\(1}4 fljgr?i'gﬁlt ?aste which

cl ose system uration
mapnthieh atthet thy duelitysifshe eaclicthéadegndendef. Bie hehslys€5Yassed

of the otal tein soyrces u Wthin the cl ose
et i 1DRE PDEETEN Pl EoRatohe GeAh Ppryied tn TS caleium

coR@hf Of PednbRdan Mesid ke AISSEWRidpal teavRis ttoh§yperter1510n
hydrol ysis process. After obtaining the hydrol ysate,

pag¢nthelhef hiﬁi?ﬂ]éﬁ&t? regtrigcpiogeisel Yspegtotheatiitmiion lyagris| yEdysto be
ceas dro sate is preferably purified by
Cog%ﬁFﬁ(§imé4%§ alélc?hrough | ayers of activated
car bon and caIC|un1carbonate before to be used as

fl avor enhancer. Throu %g the filtration, the unreacted
In fesoBYSHtSBA & 8Eabie by deRiipancthe dmretiumre ydentns chloride acid

are“@é@geftec(rﬂy k@ QS IstbE @E%@Eéﬂoﬁ{mﬂ Qiethg paLed, paly Bﬁﬁ{ﬂegqﬁvor

do hot contrfbute i n avor i in contra
enltaneersmm blso fas e encans nofl@cistdshe autatod] ltlpmprtomuaerdeﬂdyer aghancer thus

. oved t | S h | trat t h
incRABF 0% 16 BR GRRRE T rDOAT) G HSGE RGP, FfCOT g the mos

pref@RateathoAimetIig akd gdsdd %\Q:%Hbl? Lhgm ??lldﬁué’h%%gt (BInmamtenance
hydrol ysis process, especially those used f pH

in @d}eu@nmermncahmdmirysacmda@dnqylmdmly@s sre Iat:hls?mhbrl ubmg, but not
11mqgct1 ?o cgtmgtac}cp de car % % & é 2 ol%g 1%91%aﬁoolﬁlm%ft%%t qany rﬁguce

Séssing un easa
the qualalbteyso@lﬁurh hsml@ﬁ@@ﬂlﬁ@ grd‘dhaé’cDﬂa\Qﬁ\ Rangeer, U other hydroxide
hydr ol ysate passed through the |ayers of cal ci um

saltg, .V@é#%%‘?zé th lmlverﬁeﬂg%féb% pgﬁsm’m@w@anuth@t.atf%cmp dlaygy of the

produce flavor enhancer.

Pursuant to the preferred embodiment in the present invention, the produced
hydrolysate can be further concentrated to improve its flavor. Such practice is known
by person skilled in the art in improving the quality of the produced flavor enhancer.
Optionally, other naturally available flavoring agents can be incorporated into the
produced flavor enhancer thus flourishing its taste. The other flavoring agents can be
any one or combinations of polyphenols rich extracts, thickeners, preservatives,
caramel, onion powder, ginger powder, garlic powder, cinnamon, spices, black

peppers and the like. The flavoring agents used may render beneficial effect to the
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content. It is known in the art that cal ci um content
is beneficial to hypertension patients. The

whyasosesat e bei ng processed through the filtreCT/ar2007/000091

step is ready to be consuned or used as flavor

enhancer. In the conventional avail able hydrolysis

nmet hods, sodi um hydroxi de and chl oride acid are used

not only for adjusting the p@lcondition of the process
caiirieh efopbd:aiped folyahefioleNheNeRirakibit with SBL088 Resf@aANSlaxation
to flourish the taste of the produced flavor enhancer
PYapgsics mey by bametigehiodhe eomtasts wih hrrertensign problem.
enhancer produced. According to the nost preferred

enbodi nent in the present invention, all the pH
Itadjpashtmdht imggortaat nd énamaeiohed @eehiethae fizey fidtdrcenhancer obtained

ol.ysis. are achjeved by using,

hydrol ysj s or acidic hydro] )
Bty St s AP EEreRBOn eI aR & € oBapng Sodiamn
1eSHORIAS 093b £ by MRiE LD ANAL &léiﬁﬁt(dgﬁe Fife af B&tent of similar

avai | abl e sodiumcontent” of the produced flavor
predtcinic 8¥ith Ued lofv sdhen, gl cekiwe csatenswhis hidugdhdyppetizing
resent n that affect

the i,nventors .of th L, nvent i. h
PR B e et av o CRREReSs iR SRal SHbine be
copkehed fed teybadicaeat té Notbe tiesaNtm ARt 0Brdd e avoid or

roduced. hydrol ysate can be further concentrated to
al{éﬁ’@?d@% diseasefstask f hypstiensiqr et siéreyi Bilkisown by person
skilled in the art in inproving the quality of the
produced flavor enhancer. Optionally, other naturally
Thevhilloairge efdnaploris ngteadeintcs findrr bidustneotheoinat&ibn, Rtithout any
. the. produced fl avor. enhancer thus floyrishing its ,
IneRGiob B FREGORLY OF I TGE i eé@%ﬁ%ﬁ% R ﬂylsém&n{}sw@ddherem
conbi nati ons of polyphenols rich extracts, thickeners,
reservatives, caranel, onion powder, ginger powder
EXAMEBIE powder, ci nnanon, spices, black peppers and the

i ke. .The . flavoring agents used .ender_beneficial_.
Ot PV hre LS "o BRANE) & POl REABICOR I Greel itk 2
knexh raalugt W EdlodikaDFalee 86 BleSoptigdvax 8pér@find FRRREAthRSan@Btotein

be found beneficial to the consuners with hypertension
(e-pr gkAseiis  3eedi snpatledidinl {eathepor defated osopaberantiovnegubstrate

L0 L hatyt L anar | : f.

t 0. p, 2
cofSL et RELALE ONERGSE, SRLALNSH L O B e
usatloffthaipil of) thecdliroynwas adjusted using 0.1 M Calcium carbonate and 0.1 M
HCI, to the optimum pH of the protease. A known amount of protease was then added
to the reactor. As the hydrolysis proceed, protons released were neutralised by
addition of 0.1 M CaCOj; into the reactor. The mixture was constantly stirred when
the CaCO; was added to ensure uniform distribution. After 3 hours, the samples were
collected, boiled for 10 minutes, adjusted to pH 3.5-4.3, using citric acid or CaCOs,

and vacuum filtered through a layer of activated carbon and CaCO;.

The hydrolysates may be added with polyphenols rich extracts which have blood
vessels relaxation properties, thickeners, preservatives, caramel, onion powder, ginger

powder, garlic powder, cinnamon, spices and black pepper to taste and boiled at
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| evel below 0.12% by wei ght and hi gh cal ci um (doubl e
the normal content of simlar products). Wth such | ow

wa o@B0s328hi gh cal ci um content whil e havi ng t hePCT/MY2007/000091

appeti zing flavor, the flavor enhancer derives from
the present invention is suitable to be consuned for
those intended to lower theiyr sodiumintake in order
to avoid or alleviate the di'sease state of
10ty peb tcenshaateantd fingriey sbaiuhi)hégh dddaumotdoomiitagltexnatipd ehich
Is intended to further illustrate the invention,
haye Pl Pressyrs [RTEHES POPSYRE i nvention to be limted to
the specific enbodi nents described therein. EXAMPLE 1
Opti num hydrol ysis conditions were conducted by
EXAMPhE 2up reaction vessel with a known anount of

ionised water at the.opti m operating te rature, ..
DR paTar b g Sraeiy PR Bl B R Rt HETRRIS e nice,
festaéal tvad pro¥abeanshiurt) Wwbs tisabey edceNH@AtIRMdHed, heated
the%grotease (e.g. Flavourzynme, m xtures of exo and

todRfdpéptictiasésystesddr 24heupHugfl hadesienof pydepdysis reach about
oo PR T D B LS RO Gk M 55

€ protease.

‘uspigadigRseidas Chlien, attedutm fiheed e@otgll a 1Agertdfeactivated carbon

hydrol ysis proceed, protons rel eased were neutralised

.an6§h§68ition of 0.1 MCaCO into the reactor. The

m xture was constantly stirred when the CaCOs was
added to ensure uniformdistribution. After 5 hours,
Thehey dsalppitess magrie eddddewite dyolipbicheld rabr exgitacks miadshave blood

adj usted.to pH 3.5-4. using citric acid or. CaCO, .
el R PP oebr e st et b e o St Phigag e, ginger
poGAED arlaN @0 &a&O ciiRnttnds gl ys ah @ D1dRYpdip et ediavbhd boiled at

0 yﬁheno s rich extracts which have bl ood vessel s

10pE] toxenncenrast bpefamelw sasdierehsh salsiums spgearifs digmative which
' i.,nger powder, garlic powder,
ha%?@ﬁ%ﬁ%ﬁ§ag%?§ggﬂﬁ gg%?%%k pepper to taste and boil ed

at 1000C to concentrate it to form|ow sodium high
cal ciumvegenm te alternative which have bl ood pressure
Eﬁv&%@ﬁﬂ%é properties. EXAMPLE 2

Sensory evaluation had been conducted on different available hydrolysate produced
from the acidic hydrolysis process and enzymatic hydrolysis process with different
source of plant protein sources. In the sensory evaluation test, 4 different formulations
and the other commercially available formulation of porridge were applied to a
scoring method according to 20 untrained judges for evaluation. The results are
analyzed by analysis of variance. The rating assigned by the judges was given
numerical values, ranging from 1 point for dislike extremely to 9 points for like
extremely. The sensory evaluation test of the hydrolysates consists of (1) flavor
description and intensity; (2) tastes; (3) hedonic test on a scale of 1 to 9 for

acceptability and (4) flavor enhancing ability of the hydrolysates when served with

porridge.
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Def atted protein substrate suspension (such as Roselle
seed, soy cake, aninmal hide, feathers) was preheated

WO 2008082286 i Nt o which a strong acid e.g HO wasPeraB®)07/000091
heated to 1000C in a cl osed system for 24 hours, until

the degree of hydrolysis reach about 90% The protein
hydr ol ysate was then cool ed to anbient, adjusted to pH
3.5-4.5, using citric acid dP CaCO, and vacuum

The Ist@oed réhrougherall) ayek @kt aethpias|9chtea ﬁ@ﬂce@nﬂea and s
CaCs. 9'Eli'he h gg s%tes may be éﬁ%ﬂg mnt& ph eﬁgls 7

sgucehike ferarst hWIS‘G:lFﬁ Haletesl wo qumegsetdsinthe @mssh@wn below.
properties, thickeners, preservatives, caranel, onion
powder, ginger powder, garlic powder, cinnanon, spices

and bl kapepp¢mok0etasusﬁamm bpRbeitk at |BOQOC [tgeiki | Salt |
concent §at egih k- | 0.4 or m il g%%wg%edh' gh 1Galei Uy, | 105
vegenite al'termative whi have ood prijessure

| over i NPZPPB6er EreRatieXANPiE 3 Sfidery evaPuat/i on had

been conﬂMﬂﬁad emmdw%&engmby&aa hebdigabydr ol ysat e

acni cdita Wyl nl -y S—AF

Oa%';ﬁﬁ"tlbe{é 7|74 oM w% GWI Gt e ot ﬁ-’a 8?‘ (S Ain sy q%q L T R IR
enzy tlc hydr |ySLS prrocéss w th di ent source af

t83.01°

Corant |protéi n s087tes. |IBT-®he seBsdr'y eVabaat il onotedt’

Tabe d1 TT|ETHNT T OF FELATT ONS caped Thes OIeT  COogRET TFaldty |4 1g¢

available formu |I afLmn nf poLt i-d

qS I N =y 7

OV's‘?&'flgring"rﬂ‘gthod at8br di hg %% 20 lunt7ai ne Jﬁﬁgﬁs Por | 418

Acespgthigdt i on. The result% are an Iyzed by analyﬁls of

T e A n@oﬁﬁg&ef SR i T ELYS 5
# AXB[ enelsyDtuaf’ spabfifg fOr cdnhpe@ing et @8Rl ¥nsoHR QUEBIRES 3t each

g@uatlon test of the hydrol ysates consists of (1)
SapPgvor description and intensity; (2) tastes; (3)

|
¢ B o e By Sa ol P LRSI L e o

senglognatgBnwed wi th porridge. The sensory results
generally show that the hﬁdb ysates produced neaty
and soy sauce-like flavor abe results of the test
are sunmari zed in the table shown bel ow.

The present disclosure includes as contained in the appended claims, as well as that of
the foregoing deécription. Although this invention has been described in its preferred
form with a degree of particularity, it is understood that the present disclosure of the
preferred form has been made only by way of example and that numerous changes in
the details of construction and the combination and arrangements of parts may be

resorted to without departing from the scope of the invention.




# Means with the sane letter are not significantly

different at 5%l evel (P<0.05) # A B, C.. is
wOvsase286 gr oupi ng for conpari ng between sensoPgT/MY2007/000091
attributes for each sanmple; # a, b, ¢ . .. is Duncan's

groupi ng for conparing between sanples for each type

of sensory attribute. Table 1 The present discl osure

i ncl udes as contained in thél appended clainms, as well
cBspd.hat of the foregoing description. Although this

I nvention has been described in its preferred form

Wth a degree of particularity, it is understood that

the present. disclosure of the preferred form.has been
e GRS Y FHR SR B E R AR P TGS TR changes

| mytiRerdetiag beoreh s6Qms il prebdned ofbslaly ke at Bheradin ORmpBkture
arrangepents of parts may be resorted to without

5 deparihrig i pUR AHEH S P8 ol rmHE rHlvEREl on. O ai ms: 1. A
olg onprising the steps
235q%%Y&ﬁ§§?§%3%fﬁg5g§g@8§% S u?%ggin presence of
cal) aleystvatiag thercaghetaini thght@olpedtat ure of 250C to 600C
an H4 to 8 to formhydrolystate; (b) maintaining
tﬁgagFPB?gPﬁéﬁE@H?%$95?%©“bﬁgt%gé?d(c) deacti vating
‘. tﬁ? fﬁ@ﬁﬁlg Wad %grhfbl}t/sl&?e el wsaieor kdivandl UstdNen@bt @hlcium
the hydrol ysafe to 3.5-4.5: and (e) filtering the
10 hydrcadbpsait éo obhiroubh fleayrenbanskr.act i vat ed car bon and/ or
cal cium carbonate to obtain the flavor enhancer. 2. A
method as in claim1, further conprising the step of
congentdiiadd AY il Reaigbl afned: fcbapeikingMane&r of Zoncdtrating the
nmethod as in clains 1 and 2, further conprising the
st epb@incdddivayedidpc®Bne or conbi nati ons of pol yphenol s
rich extracts, thickeners, preservatives,

v——l-
wn
|#3]

. A method as in claims 1 and 2, further comprising the step of adding any one
or combinations of polyphenols rich extracts, thickeners, preservatives,
caramel, onion powder, ginger powder, garlic powder, cinnamon, spices, and

black peppers to the obtained flavor enhancer.

20 4. A method as in claims 1 to 3, wherein said protein sources are plant proteins

selected from a group consisting of Roselle seed and defatted Soya bean flour.

A method as in claims 1 to 3, wherein said protein sources are animal hide or

W

feathers.

6. A method as in claims 1 to3, wherein said catalysts are proteolytic enzymes.

7. A method as in claim 6, wherein said proteolytic enzymes are Flavorzyme.

. A method as in claims 1 to 3, wherein said deactivating the catalysts is done

(O8]
<
o]

by applying heat to the hydrolysate.
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caranel, onion powder, ginger powder, garlic powder,
ci nnanon, spices, and bl ack peppers to the obtained

wo bagos22ehhancer. 4 . A nethod as in clains 1 POI/BIY2007/000091

wherein said protein sources are plant proteins

selected froma group consisting of Roselle seed and
defatted Soya bean flour. 5. A nethod as in clains 1

to 3, wherein said protein sdurces are ani nal hide or
feathers. 6 . A nmethod as in clains 1 to3, wherein

said catalysts are proteolytic enzynes. 7 . A nethod

ad.i A obthpdrad it clawhed b 3, sdicttipratabhgitviating by ertad ysis és done

FI avor zyne. hod as, i | ai,ns ,1.to 3, wherein
car SR E e dhs ﬁHEl&F&’ gl b BuBE o, by appl yi ng

heat to the hydrolysate.9. A nethod as in clainms 1 to
3, wherein said deactivating the catalysts is done b

cHangimeghehas gHelamm f haheieir Hleyfieadipsthe ppdyasigaingd by Asing
nmet hagg'icaa%ic# egxdcéa?éi\ﬂhjcarb%%ei n the pHis adjusted and

mai ntai ned by using citric acid and cal ci um carbonat e.

11. A nethod to produce flavor enhancer conprising the
steps of: (a) e-heating protein source r to at |east
66)3(1’;\ “(ﬁél}Odh‘;?dﬁrg{‘&?E i?]r?@iort %’g‘m%ﬂ‘e@éF%@PBP%ﬁh%ﬁiﬁséﬁh source

W ord nSEERNGoRE] it f Bmaastoetur e; (c) heating the

m xture up to 900C-1 25 °C unti| the hydrolysis reach
ath)lhvdstlyBagsthd hetted prlotiepoigoupoweusil;a fdinadfidstol figm a
the pH of the mxture to 3.5-4.5; and (e) filtering

t he HF*&ETr e through | ayers of activated carbon and

CaJ) Qletlti £ BiE DRIRAETE ub Go 0D@I105 Pl &ediydesihaneeich al Rast$5%5
nmethod as in claim1l, further conprising the step of
concé Hiter REPieHYS AU Whtai ned fl avor enhancer.

(d) adjusting the pH of the mixture to 3.5-4.5; and

(e) filtering the mixture through layers of activated carbon and calcium carbonate

to obtain the flavor enhancer.

. A method as in claim 11, further comprising the step of concentrating the

obtained flavor enhancer.

13. A method as in claims 11 and 12; further comprising the steps of adding any
one or combinations of polyphenols rich extracts, thickeners, preservatives,
caramel, onion powder, ginger powder, garlic powder, cinnamon, spices, and

black peppers to the flavor enhancer.

14. A method as in claims 11 to 13, wherein said protein source is selected from a

group consisting of Roselle seed and defatted Soya bean flour.

. A method as in claims 11 to 13, wherein said protein source is animal hide or

—
tn

feathers.



13. Anmethod as in clainms 11 and 12; further

conprising the steps of addi ng any one or conbi nations
w@Rooposphenol s rich extracts thickeners, PCT/MY2007/000091

preservatives, caranel, onion powder, ginger powder,

garlic powder, cinnanon, spices, and bl ack peppers to

the flavor enhancer. 14. A nethod as in clains 11 to

13, wherein said protein solfce is selected froma

g QUR nk@Rs lih REiAE 1 Res €t | ehsa8darindodehaiiti®dyROYRoride acid.

bean flour. 15. A nethod as in clains 11 to %

wherein said proteln source |s ani mal hi de or

AT Bt RO Bl ST ot 8 Rl o

as macnk@bnhﬁﬁnwﬁerein said pH is adjusted by using
citric acid or calcium bicarbonate. 18. A fl avor

enhancer obtained fromany of the preceding claim

\‘;\g?gﬁ?&%ﬂ FEEhRY 06AMA IR 90 B PRI WAL B zed by

containing sodium level below 1% by weight.



