
LOW SODIUM. HIGH CALCIUM, PROTEIN HYDROLYSATE FLAVOR
ENHANCER AND A METHOD PREPARE THEREOF FIELD OF THE
INVENTION The present invention is directed to a
process to produce a flavor enhancer containing low
sodium (<0.12%) and high calcium content without
losing its tasty quality. In particular, the flavor
enhancer is prepared from protein hydrolysate suitable
to be used by hypertensive and kidney failure
patients, or those who are genetically pre-disposed to
such disorders. BACKGROUND OF THE INVENTION Many of
the flavor enhancer or condiments such as soy sauce
available in the retail market are made up of mixture
of fermented liquid soy sauce containing high
concentration of sodium salts (more than 7%).
Hypertensive and kidney failure patients often find
their requirements for low sodium diet; result in food
that lack taste and flavor because of their
restriction in consuming the available flavor enhancer
or condiment in the market. To enhance the flavor 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 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 from the hydrolysate
produced. Another US patent no. 5985337 has claim a
process to produce hydrolysate from smoked meat
solely. Patent WO0128353 includes a methodin preparing
hydrolysate using proteolytic composition derives from
fishes. On the other hand, US patent 5141756 has
claimed a method of producing soy sauce by fermenting
hydrolysed koji to moromi and thus produces soy sauce
thereto. Thang et.al filed another patent to produce
flavoring agent from hydro lyzing the protein source
involving two stages enzymolysis. SUMMARY OF THE
INVENTION The present invention aims to disclose a
method to produce low sodium, high calcium flavor
enhancer, particularly as soy sauce alternative, which
is suitable to be applied hi food to be consumed by
patients facing kidney and hypertension problems.
Another object of the present invention is directed to
a simple and cost effective method without using
multiple stages of enzymolysis in preparing the flavor
enhancer Still another object of the present invention
is to provide low sodium and high calcium flavor
enhancers which can flourish the taste of food owing
to the free amino acids contained in the flavor
enhancer and not via its sodium content; thus reduce
the sodium intake among the user and thereon decrease
the risk of hypertension in the user. 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.In order to produce the
flavor enhancer, another embodiment of the present
invention provides alternative method includes the
steps of pre-heating defatted protein source such as
Roselle seed, animal hide feathers and defatted Soya
bean flour until the temperature reaches at least
60°C; hydrolyzing the pre-heated plant protein source
with strong acid to form a mixture; heating the
mixture up to 90°C-125°C until the hydrolysis reach at
least 65% of the protein sources used; adjusting the
pH of the mixture to 3.5 to 4.5 using calcium
carbonate; and filtering the mixture through layers of
activated carbon and calcium carbonate to obtain the
flavor enhancer. Pursuant to another embodiment of the
present invention to improve and modify the taste of
the flavor enhancer obtained, the disclosed method
further comprise steps of concentrating the obtained
flavor enhancer or incorporate other naturally
available flavoring agents to the obtained flavor
enhancer. The flavoring agent can be any one or
combination of polyphenols rich plant extracts,
thickeners, preservatives, caramel, onion powder,
ginger powder, garlic powder, cinnamon, spices, black
peppers and the like. BREIF DESCRIPTION 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 ait 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 enhancer from protein sources
comprises the steps of hydrolyzing the protein source
such as Roselle seed animal hide, feathers and
defatted soyabean flour in thepresence of catalysts at
the operating temperature of 25-600C and pH 4-8 to
form hydroIy state; maintaining the pH of the
hydrolyzing process; deactivating the catalysts in the
hydrolysate; adjusting pH of the hydrolysate to
3.5-4.5; and filtering the hydrolysate through layers
of activated carbon and calcium carbonate to obtain
the flavor enhancer. It is important to note that the
appetizing flavor of the hydrolysate is mainly due to
the free amino acids and small peptides available in
the hydrolysate. It is known in the ait that if the
produced small peptides being cleaved at the site of
hydrophobic amino acids, such fragment shall confer
the hydrolysate taste bitter instead of appetizing.
Consequently, it is crucial in selecting the right
proteolytic catalysts and the protein sources to be
employed in preparing the hydrolysate thus avoiding
the production of the small peptides with bitter taste
in the hydrolysate. The present invention preferably
chose protein-rich source as the hydrolysate protein
source especially those rich in the cysteine,
methionine, glutamic acids, serine, proline,
phenylalanine, aspartic acid, alanine, glycine,
lysine, threonine, tyrosine, arginine and valine.
Hence, the hydrolysate produced thereof contains less
bitter tasting peptide fragments and so does the
flavor enhancer derived. The protein source in the
reaction is preferably first mixed with water and
catalysts to form a reaction mixture. In the preferred
embodiment, 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 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. 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 nointention to limit the use of
other types of proteolytic enzymes as long as similar
protein rich sources are employed. The temperature of
the reaction performed is crucial in determining the
rate of the reaction. One skilled in the ait shall
appreciate these biological catalysts' performance is
susceptible to changes of temperature, and different
types of enzyme may have variation in terms of optimum
performance according to their preferred operable
temperature, thus any modification in terms of
changing the reaction temperature to suit the
catalysts performance shall contain within the scope
of the present invention. Nonetheless, the present
invention preferably to have the reaction temperature
maintained within 25 C to 60 C. Temperature exceeds
this prefeited range may cause denaturization of the
catalysts, and retarded reaction rate if the
temperature set below the range. Likewise, biological
catalysts are susceptible to the pH of the reaction
environment. It is known that some of the catalysts
can perform well in acidic environment and others in
alkaline or near neutral environment. In the preferred
embodiment, the disclosed method is performed in the
pH of 4 to 8. Adjusting the mixture to the desired pH
can simply be achieved by adding in calcium carbonate
or 



acidic solution to the mixture, nevertheless there are
still other ways to achieve the same outcome.
Moreover, the pH of the reaction is monitored and
maintained in the preferable 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. Commonavailable approaches to deactivate
catalysts mainly depend on denaturization of the
catalysts by applying heat or render the catalysts in
its denaturing pH environment for sufficient of time.
In respect to the most preferred embodiment, the
deactivation of the catalysts in the present invention
is done by heating the obtained hydrolysates at the
temperature of 700C to 1000C in 5 to 20 minutes. It is
possible to denature the catalysts by heating the
hydrolysate in higher temperature and shorter time
than the preferable range. On the other hand, the
catalysts can be denatured by changing the hydrolysate
pH. The denaturing pH of the catalysts is subjected to
modification in accordance to the types of catalysts
used. Subsequently, the hydrolysate obtained is then
adjusted to the pH of 3.5-4.5 to produce the desirable
taste. Besides of the foregoing embodiments, the
present invention involves another method to produce
flavor enhancer from plant protein comprises the steps
of pre-heating 



defatted protein source such as Roselle seed, animal
hide, feathers and defatted Soya bean flour to at
least 600C; hydrolyzing the pre-heated protein source
with strong acid to form a mixture; heating the
mixture up to 900C to 125°C until the hydrolysis reach
at least 65 %; adjusting the pH of the mixture to
3.5-4.5 using calcium carbonate solution to obtained
the hydrolysate which can be used as condiment.
Complying with the principles of the present
invention, the acid hydrolysis method gives another
alternative route to produce the appetizing condiment
from the protein sources as in the foregoing method.
In order to favor the acidic hydrolysis, heat is
employed where the mixture is reacted in the
temperature of 90-125 0C. 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 thehydrolysate.
Moreover, larger fragments of the cleaved polypeptides
which do not contribute in flavoring in contrast to
the small free amino acids counterparts are being
removed too. Exercising such filtration method also
enable the present invention in getting rid of the
reacted or unreacted inorganic chemicals used in
hydrolysis process, especially those used for pH
adjustment and in acidic hydrolysis. It should be
noted that these chemical compounds are known to be
possessing unpleasant taste, which may then affect the
quality of the produced flavor enhancer. The
hydrolysate passed through the layers of calcium
bicarbonate will be greatly improved in its calcium 



content. It is known in the art that calcium content
is beneficial to hypertension patients. The
hydrolysate being processed through the filtration
step is ready to be consumed or used as flavor
enhancer. In the conventional available hydrolysis
methods, sodium hydroxide and chloride acid are used
not only for adjusting the pH condition of the process
and the obtained flavor enhancer but also as a means
to flourish the taste of the produced flavor enhancer
thus increasing the sodium content of the flavor
enhancer produced. According to the most preferred
embodiment in the present invention, all the pH
adjustment or maintenance in either enzymatic
hydrolysis or acidic hydrolysis are achieved by using,
but not limited to, citric acid and carbonate salt
such as calcium bicarbonate that can reduce the
available sodium content of the produced flavor
enhancer. Use of other hydroxide salts was found by
the inventors of the present invention that affect the
flavor 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 theconsumer for example polyphenols rich
extracts with blood vessels relaxation properties may
be found beneficial to the consumers with hypertension
problem. It is patentably important to be mentioned
herein that the flavor enhancer obtained from any of
the abovementioned embodiments is characterized by
containing sodium 



level below 0.12% by weight and high calcium (double
the normal content of similar products). With such low
sodium, high calcium content while having the
appetizing flavor, the flavor enhancer derives from
the present invention is suitable to be consumed for
those intended to lower their sodium intake in order
to avoid or alleviate the disease state of
hypertension and kidney failure. The following example
is intended to further illustrate the invention,
without any intent for the invention to be limited to
the specific embodiments described therein. EXAMPLE 1
Optimum hydrolysis conditions were conducted by
filling up reaction vessel with a known amount of
deionised water at the optimum operating temperature
and protein (e.g. Roselle seed, animal hide, feathers,
defatted soyabean flour) substrate concentration for
the protease (e.g. Flavourzyme, mixtures of exo and
endopeptidases) used. The pH of the slurry was
adjusted using 0.1 M Calcium carbonate and 0.1 M HCl,
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 CaCO into the reactor. The
mixture was constantly stirred when the CaCOs was
added to ensure uniform distribution. After 5 hours,
the samples were collected, boiled for 10 minutes,
adjusted to pH 3.5-4.5, using citric acid or CaCO ,
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
at1000C to concentrate it to form low sodium, high
calcium vegemite alternative which have blood pressure
lowering properties. EXAMPLE 2 



Defatted protein substrate suspension (such as Roselle
seed, soy cake, animal hide, feathers) was preheated
to 6O0C, into which a strong acid e.g HCl was added,
heated to 1000C in a closed system for 24 hours, until
the degree of hydrolysis reach about 90%. The protein
hydrolysate was then cooled to ambient, adjusted to pH
3.5-4.5, using citric acid or CaCO , and vacuum
filtered through a layer of activated carbon and
CaCO3. 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 1000C to
concentrate it to form low sodium, high calcium
vegemite alternative which have blood pressure
lowering properties. EXAMPLE 3 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.The sensory results
generally show that the hydrolysates produced meaty
and soy sauce-like flavors. The results of the test
are summarized in the table shown below. 



# Means with the same letter are not significantly
different at 5% level (P<0.05) # A, B, C... is
Duncan's grouping for comparing between sensory
attributes for each sample; # a, b, c . .. is Duncan's
grouping for comparing between samples for each type
of sensory attribute. Table 1 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 the details of construction and the combination and
arrangements of parts may be resorted to without
departing from the scope of the invention.Claims: 1. A
method to produce flavor enhancer comprising the steps
of: (a) hydrolyzing protein source in presence of
catalysts at an operating temperature of 250C to 600C
and pH 4 to 8 to form hydrolystate; (b) maintaining
the pH of the hydrolyzing process; (c) deactivating
the catalysts in the hydrolysate; (d) adjusting pH of
the hydrolysate to 3.5-4.5; and (e) filtering the
hydrolysate through layers of activated carbon and/or
calcium carbonate to obtain the flavor enhancer. 2. A
method as in claim 1, further comprising the step of
concentrating the obtained flavor enhancer. 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 1/4, 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.9. A method as in claims 1 to
3, wherein said deactivating the catalysts is done by
changing the pH of the hydrolysate to below 3.0. 10. A
method as in claim 1, wherein the pH is adjusted and
maintained by using citric acid and calcium carbonate.
11. A method to produce flavor enhancer comprising the
steps of: (a) pre-heating protein source r to at least
600C; (b) hydrolyzing the heated plant protein source
with a strong acid to form a mixture; (c) heating the
mixture up to 9O0C-1 25 °C until the hydrolysis reach
at least 65% of the protein source used; (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. 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.16. A method as in claims 11 to 13. wherein
said strong acid is hydrochloride acid. 17. A method
as in claim 11 wherein said pH is adjusted by using
citric acid or calcium bicarbonate. 18. A flavor
enhancer obtained from any of the preceding claim
characterized by containing sodium level below 1% by
weight. 


