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‘ To e(phance the flavor of the savory food, hydrolyzed
0 HBUTRLTEr e often used. Hydrol yzed protein avail abl e
10 conmercially can reduce the requirenent of sodium
salt in food to a certain extent, yet the sodium
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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

20relatively high for the hypertensive and kidney failure patients.

Patent application W09425580 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
25any further procedures on how to prepare a low sodium, high calcium flavor enhancer
from the hydrolysate produced thereon. In US patent no. 5866357, Claus et. al
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
30from 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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di scl osed another nethod specifically cleaves the
protein sources at G u/Asp’siite using a specific type
of enzynme to produce hydrolysate. Simlarly, Caus et.
al have not expressly teach any detail on making a

| ow sodi um high cal ciumflavor enhancer fromthe
hydr ol ysat e produced. Another US patent no. 5985337
has claima process to pro2luce hydrol ysate from
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' o] 0;sPgif e | |
A RN ROy LSOl £ 6 D e

mdtlast witldut fusiad noMiiply staged dfenymel yaisiimprepaithglthe dambwénhancer
in the flavor enhancer and not via its sodi um content;
t hus reduce the sodiumintake anong the user and
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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 énd defatted
25soyabean 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.

30



met hod to produce flavor enhancer from plant protein
sources conprises the steps of hydrolyzing protein
source such as Roselle seed, aninmal hide, feathers and
defatted soyabean flour in the presence of catal ysts
at the operating tenperature of 25 to 60C and pH 4-8
to form hydrol ystate; maintaining the pH of the
hydrol yzi ng process; deact3vating the catalysts in
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likgi nger powder, garlic powder, cinnamon, spices, black
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DRAW NGS Figure 1 is a graph showing the score in the
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Figure 1s a graph showing the score in the sensory evaluation test on different

20 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
25modification 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 embodiments of the present invention includes a method to produce flavor
30enhancer from protein sources comprises the steps of hydrolyzing the protein source

such as Roselle seed, animal hide, feathers and defatted soyabean flour in the




DETAI L DESCRI PTION-OF THE INVENTION It is to be
under stood that the present invention may be enbodied
in other specific forns and is not limted to the
sol e enbodi nent descri bed above. However
25nodi fication and equi val ents of the discl osed
concepts such as those which readily occur to one
skilled in the art are intefided to be included within
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he protein source in e reaction is preferably first
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 0.05-0.5% by
weight of total protein source.
25

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

30catalysts to carry out the disclosed method. Nonetheless, the present invention has no



m xed with water and catal ysts to forma reaction
m xture. In the preferred 20enbodi ment, the ratio of
protein source to water used 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 anount of protein sources to be
hydrol ysed. Preferably, thg anount of catal ysts used
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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.
25
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 1s
due to lack of reactable substrate by that time thus limiting the productivity of the
30reaction. 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



enbodi nent, the disclosed nmethod is perfornmed in the
pH of 4 to 8. Adjusting’thé :mixture to the desired pH
can sinply be achi eved by adding in cal cium carbonate
or acidic solution to the m xture, nevertheless there
are still other ways to achieve the sanme outcone.

Mor eover, the pH of the reaction is nonitored and

mai ntained in the 20preferabl e range throughout t he
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the foregoing method. In 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
25sources 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
300of activated carbon and calcium carbonate before to be used as flavor enhancer.

Through the filtration, the unreacted protein sources are removed from the



10t hen adjusted to-the pH of 3.5-4.5 to produce the
desirabl e taste. Besides of the foregoing enbodi nents,
the present invention involves another nethod to
produce flavor enhancer from plant protein conprises
the steps of pre-heating defatted protein source such
as Rosell e seed, animal hide, feathers and defatted
Soya | 5bean flour to at |ea%t 60C, hydrolyzing the
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Pursuant to the preferred embodiment in the present invention, the produced
25hydrolysate 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,
30caramel, onion powder, ginger powder, garlic powder, cinnamon, spices, black

peppers and the like. The flavoring agents used may render beneficial effect to the



may then affect the quality of the produced flavor
enhancer. The hydrol ysate passed through the |ayers
of cal ci um bi carbonate will be greatly inproved in its
calcium content. It is known in the art that cal cium
content is beneficial to hypertension 10patients. The
hydr ol ysat e bei ng processed through the filtration
step is ready to be consun®d or used as flavor
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prmwttxezsnhqy Wmﬁoua«ﬂbuﬁﬁcm@ td the cptrduoendwith bpparfensine pprbbaes s
and the obtai ned flavor 15enhancer but also as a
means to flourish the taste of the produced flavor
It BNHA&Ey ifPsrthii Qb 8RShB&idnee heRH Wl RNV r @hahdd€ obtained
flavor enhancer produced. According to the nost
Sfrope éme@f o abapaainiiened embedimepisds elrraqtenasd thyorentaaning sedium
le\%yg ﬁ?%’%o& R gaén%t}ﬁg}?o@g%m;&g?ﬁélte g@r normaY n@ﬁte&t of 51m11ar

pr(lSIiﬂfctleOW1th| sutth llcﬁd sbdiung ihighl @ldamcoatat Q&Elb@lﬁﬁi&lg tﬁabppetlzmg
such as_cal ci um bi carbonate that can reduce 20t he
flaxgm; the fiay o sanepeee sistixer fiom tife PRiseRfuBWENHIM{psuitable to be
c her r l; n
cofRRA R, PERE @R IE i BaBR hAUTSE ol Hgid o
10alleviare ahe difeast stateprfdgperterfsioasad kednkphidbire. Pur suant to
the preferred enbodinment in the present invention, the
produced 25hydrol ysate can be further concentrated to
TheMBI1OW g Edanipl@VOinterdié@toPfudfitl ARiskrste KROWvenBYn PRIRAR any
skilled in the art in inproving the quality of t he
mtpmtcfdmhe dn¥eingign o enhmited o, the gprciforenbodimentk descnbed thgteiny
avai | abl e fl avoring agents can be incorporated into
the produced flavor enhancer thus flourishing its
15SEXAMPLE The ot her flavoring agents can be any one or

conbi nati ons of pol yphenol s rlch extracts, thickeners,
Onginy hydiol Xpess congigfionts atsse copgt %{J@fg URyFeR§dON Neswelewith a

kntgﬁ/fél rrﬁl(lgpgﬁﬁgéo? ?éd“aéfépﬁt th\S.Q)' ﬁﬁﬁlm Q%é?gtknf l@ﬁﬁgﬁﬁlﬁe ang protein

avori ng age t S use
(e.ge Madseli¢ adeedf fambhalt hidehefeBthesondafaneed fsoyatexanfiber) substrate

henols rich extracts w bl ood vessel s
Cove ugn ofpr p*‘%pé’F?tF%% k&P b@rafvsuwmsenwter% qfy GXge and

ZOen& ﬁHH%EsQ) Welih TRYPSHT t &N OfuRy (’Mlseg&ljuitgzd 'L%lr%abqnwk@a}'cmm
ortant’ to be nmentioned herein that [Favor
calé)nhan(aed Opbivai{ddto 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 CaCO; into the reactor. The mixture was
constantly stirred when the CaCO; was added to ensure uniform distribution. After 5
25hours, the samples were collected, boiled for 10 minutes, adjusted to pH 3.5-4.5,
using citric acid or CaCOs, and vacuum filtered through a layer of activated carbon

and CaCQO;

The hydrolysates may be added with polyphenols rich extracts which have blood
30vessels relaxation properties, thickeners, preservatives, caramel, onion powder, ginger

powder, garlic powder, cinnamon, spices and black pepper to taste and boiled at



5from any of the abovenentioned enbodi nents is
characterized by containing sodium |evel below 0.12%
by wei ght and hi gh cal cium (doubl e the nornal content
of simlar products). Wth such | ow sodi um high

cal cium content while having the appetizing flavor,
the flavor enhancer derives fromthe present invention
is suitable to be consunmed9for those intended to

10@%&0&1@?&&{[6}?8% %Hﬂ R)R&ag% l%rg kg[rlg Ezglcﬁlg} gergghﬁite alteg‘latlve which

e di sease
haké blloey pfeasirelt@veringeprbmdrtiesm ng exanple is intended to
further illustrate the invention, without any intent

for the invention to be limted to the specific
EXANGHi fent s described therein. 15EXAMPLE 1 Qpti num
hydr ol ysis conditions were conducted by filling up
SDafastect ﬂ)rowirve@&@htwﬁwbﬁraionk(nmmasaﬁomhlb soéd, deiycnaks,emimal hide,

b PR DL, AR Bl B LT RO, e

to sowbﬁxam clok€lgy)stesl lﬂc&t Z@h@rs CLOYBIC et ds’gfréeodif fﬁﬁﬁoltyﬁe reach about
90§rotease (e.q. Flavourzyne m xtures of exo and
0

ekhsopresin hudedbiaigswes thepeopladdp amhiens) adipstedde pH 3.5-4.5,
usi?lgj kel d§i 69C8 lanyI \g%lu?xln er@cﬁ{hp&%%tae ld &mgldopaétuJX{e'_Qarbon

e opt I mim pA © e pro ease known anoun
10anpCatCéase was then added to the reactor. As the
hydrol ysis proceed, protons released were neutralised
by addition of 0.1 MCaC®B into the reactor. The

ThEl H%%l?sa‘ﬂ%smag qRsi@fel! Witk Eiolfygﬁgndw S1h LdxraCR R R ILEL blood

toensure uniformdistrib . After 5 25hours, the
ve&ahpbl@satmwwop@’nm¢h1el¢pebopﬂes&ivdtb4es,mramqimrésn powder, ginger

ﬁgy dto H 3.5-4.5, 5%1§'t$ic acid or CagCEYld

Po¥; tfuR?‘FV £ SITERMORy 6%?? Li‘é PSPPY O (Faleqpd botled at

15100%1 fodbncéehtCaA @ forml ey fading) M%mﬁ&umawg@ﬁm@m&amé Which
| yphenol s rich extracts whi ch have bl ood 30vessels

havféblaﬁépreéwrﬁi%xﬁémuré@pertltm ckeners, preservatives,
caranel, onion powder, ginger pomder, garlic powder,
cinnannn, spi ces and bl ack pepper to taste and boil ed
EXAMPLHEB0C to concentrate it to formlow sodium high
eé?olég Eggzg]gaq ﬁ@%&o%é&&%i \ég di elzrgrl?t avaqable l?1y8roﬁjysate produced
20from 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
25numerical 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.
30



EXAMPLE 2 5Defatted protein substrate suspension (such
f eat hers) was

as Rosel | e seed,
preheated to 60C

soy cake,
into which a strong acid e.g HCL was
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The present disclosure includes as contained in the appended claims, as well as that of
the foregoing description. 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
15the details of construction and the combination and arrangements of parts may be

resorted to without departing from the scope of the invention.
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sauce-li ke flavors. The results of the test are
summari zed in the tabl'ershown bel ow. Defatted Roselle
Def atted Rosell e Soya Aijeiki Salt Soy Flour Seed Soy
FI our Seed Sauce 10% 1.0% Enzymatic Enzymatic Acidic
Acidic 10% H drol sate Hydrol sate Hydrol ysate Hvdrol
sate Odor A6.27a A 5.64ab A 6.09 a AB5.82 a A 6.36 a A
5.45ab A 4.646 Color A5.534 A5.73a B5.09a B5. 36a

A6. 09a A4.91ab A391b Taste A 5.91 abc A 5.27 a A 6.36
A6.36 ab A6.64 a Ab5.45bc A 4.18d Overall
A6.09a A6.09a A6.27a A6.27a A6.45a A5.55a A4.18b
Acceptance # Means with the sane |etter are pot

st-grf} MctRdte profues Qwﬁten%%ncsa%qr%wvng(tgéet.eeﬂzs? ‘5% A B,
SRyt SO QP eRbe GRIPAIAH CpbREs tomperature
DunedsE graipiand pHot tochrodarm hgdiobtsteeeen sanpl es for

each type.of  sens attribute. Table 1 10 The
p&’é%%/tgﬁ‘il%ﬁ%ﬁ’gp%ﬁf‘%EY‘%E)@?%@%%:ES(’ai ned in the
appeRged ath@it¥atabitavlthe REréipade;0f the foregoing
description. Al though this invention has been

deh @diusere pH of tle Ipdeglzsatet 3.59rmaod t h a degree of
Cioulart S Pt _ .
R SEERORS ol MPARACHSRY ARk 8 iRy gium

by wasboahteex abiplrethafldvértemhanverer ous changes in 15t he
details of construction and the conbi nati on and
arrangenents of parts nmay be resorted to w thout

depay tj I t 0 | i LTS
127 R bt o O PERT R RIRY s RECDL A of boncen@inly the
st epbtaided flavpr bytdinodryzi ng protei n source in presence

of catalysts at an operating tenperature

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.

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.

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

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.

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

by applying heat to the hydrolysate.



10

15

20

25

30

5 of 25Cto 60C and pH4 to 8 to form hydrol yst at e;

(b) maintaining the pH of the hydrol yzi ng process;

(c) deactivating the catalysts in the hydrol ysate;

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

(e) filtering the hydrol ysate through | ayers of
activated carbon and/or calcium 10 carbonate to

obtain the flavor enhancer.122. A method as in claim1l,
further conprising the step of concentrating the
obt ai ned flavor enhancer. 15 3. A nethod as in clains

19 andmethoduwistinetaise ripioi B ivn@rdih saidtdepctdfating thengntalipyts Endone

Chi ORerarane frate VR bR ds bEr ni on powder.

gi nger powder, garlic pomder, C|nnanDn, spi ces, and

bl ack peppers to the obtained flavor enhancer. 20 4. A
. Hochettwdi as i lckdims!,|wherei8 thenpdrie adjustad dng motirtpimed by using
sources aregl& % é’F Bel ns selected froma group
conSTUEE AR 287 CHSYET POy and defatted Soya bean

flour. 5. Anmethod as inclains | to 3, wherein said
protein sources are animal hide or feathers., 25 6. A
nrblt Homethodite pradyrrlavoreplancairongirisingthe sieps aff yst s ar e

\A;]Z&)gé)hé/attmgéﬁ&é%%ﬁ ce r?o aﬁe&?%@d{d as in claimb®,

proteo ytic enzynes ‘are Flavorzyne. 30 8.
Abirtiy thotly zireg ithre btaedrplaht tppotdin vheeeewithsaisttong acid to form a
deactlvatlng the catalysts is done by applying heat
to OMEYdrol ysate. 12° 9. A method as in cliains 1 to

o | %
FAMERTE B IR RR R o Deont 8t ducengedos

A nef Hedrawin spundeaised;1, wherei n the pH i s adj ust ed and '
nt.ai ned, b clitri d cal ci um

g@bﬁ%&?‘ég thf)i/’#%ltﬁgflﬂ drett8%pfg % fl avor enhancer

cehMilietihg thet Mk ts @@Du@ layers of activated carbon and calcium carbonate

to obtain the flavor enhancer.

12. 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.

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

feathers.



(a) pre-heating protein source r to at |east 60C 10

(b) hydrolyzing the héated'plant protein source with a
strong acid to forma mnmixture; (c) heating the

m xture up to 90C-125 C until the hydrolysis reach at

| east 65% of the protein source used; (d) adjusting

the pH of the m xture to 3.5-4.5; and 15 (e) filtering
the m xture through | ayers I6f activated carbon and

cal G tiai f.l-av e T
AP PR RO DR fime ) 35713, R S on MRl R urdhtorae
of @omcentrating the obtained flavor enhancer. 20 13.

A nethod as in clains 11 and 12; further conprising

the steps of adding any one or conbi nations of

POT VD RRARIISas" ihCdlaifX | I, affcSein tsléll'dcﬂ@ A Gustetd 9}?‘ %ElYl@tc'ltY@SdCId or
caranel, oni on powder, gi nger wder, garli1c powder
Clnwahnm1b§9ﬂ©9®f and bl ack peppers to the flavor
enhancer. 25 14. A nmethod as in clainms 11 to 13,

wherein said protein source is selected froma group
CONA Slavdtnbhndde9blalRdTERNH a8 Of dRf RtdcdthgSaXian BRRstterized by
flour. 15. A method as in clains 11 to 13, wherein

sai ¢opiRburg spdiwnles! bedowd iy Weighe or 30 feathers. 13
16. A nmethod as in clains 11 to 13, wherein said

strong acid is hydrochloride acid. 17. A nethod as in
claim1l, wherein said pHis adjusted by using citric
acid or 5 calciumbicarbonate. 18. A flavor enhancer
obtai ned fromany of the preceding claimcharacterized
by containing sodiumlevel bel ow 1% by wei ght.



