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PROCESS OF GLUCOSYLTRANSFERASE INHIBITORS FROM CACAO BEAN HUSK BACKGROUND
OF THE INVENTION  ' s Field of the Invention This invention relates to a
process for manufacturing a fraction of cacao bean husk having an
inhibitory activity against glucosyltransferase in the prevention of tooth
decay and more particularly, to the process for manufacturing a fraction of
cacao bean husk having more potent activity t o against glucosyltransferase
in the prevention of tooth decay, while providing an economically feasible
recovery process designed to treat enormous wastes of ' cacao bean husk,
wherein it comprises the steps in which:  an extract of cacao bean husk,
which has already proven to exhibit an excellent inhibitory activity
against glucosyltransferase, is formed from cacao ~ 5 bean husk; and, the
extract is again added to an adsorption resin and fractioned by 50% ethanol
aqueous solution. Description of the Related Art 2o Cacao ('Theobroma cacao
L.), an active ingredient of chocolate and cocoa, denotes a mysterious
meaning of God's food. The country of origin for cacao is said to be some
areas ranging from Central America to the northern parts of South America.
Several countries in Central America have regarded cacao as one of the
valuable foods including corn, which had been long cultivated from 2s the
prehistoric-times. It was said that Aztec leaders, who inhabited in the
Central America during I316 centuries, would take a roasted cacao bean,
mixed with some spices, as a tonic. Thereafter, cocoa was widely
distributed through the whole regions of Europe and solid chocolate was
invented by a     ' WO 0l/01944 2 0 7 o C T 2002 PCTI~ 99/00616 young
person in Switzerland for the first time in the world. Such first
introduction of chocolate has contributed much to drastic production
increase of cacao bean. Currently, chocolate is the most popular favorite
food, which is beloved by all people around the world.  5 Cacao bean, an
active ingredient of chocolate, commonly contains a large ' amount of
edible fibers and polyphenols, even though its composition is somewhat
different depending on the country of origin. These polyphenols having a
larger portion in green tea has been reported to have various biological
activities in the body; for example, a tooth decay prevention action
[Sakanaka, S., et al., Biosci & Biochem., 56, 592,1992], antihypertensive
actions [Iwata, K., et al., Jpn. Soc. Nutr. Food Sci., 40, 469, 1987j,
cardiovascular action [Hertog, M.G.L., et al., Lancet, 342, 1007, 1993j and
antioxidative action [Ramaretnam, N., et al., Trends in Food Sci. Technol.,
6, 75, 1945]. Recently, through intensive studies to extract these
polyphenols from some plants 15 containing a large amount of these
polyphenols such as green tea, oolong tea, apple and grape, they are being
widely used as raw materials of functional foods, cosmetics and
pharmaceuticals. Meantime, during the manufacturing process of chocolate,
the nib portion of peeled-off cacao bean is used as an raw material of
chocolate or cocoa, 2o while a majority of its husks (about 15 wt% to the
total weight of cacao bean), as a by-product, is abandoned. More
specifically, the current worldwide production output of cacao bean
accounts for about 2.5 million tons, while about 400,000 tons of cacao bean
husk are being discharged. According to the annual trade statistics
released by the Korea's Office of Customs Administration  25 in 1990, about
600 tons of cacao bean husk have been abandoned as wastes in (  Korea.
Nevertheless, since the cacao bean husk contains larger amount of cellulose
and polyphenols than nib, more researches have focused on the 



methods of re-utilizing the cacao bean husk as a natural resource.   a WO
01I01944 3 0 7 0 C T 2002 PCT/IQt99/00616 In view of the fact that these
polyphenols extracted conventionally from the green tea and oolong tea are
quite expensive and their inhibition activities against glucosyltransferase
are relatively low due to their monomer composition containing' catechin or
epicacatechin, the re-utilization for the A 5 cacao bean husk is under
active development. To this end, the inventor et al. have noted that cacao
bean husk obtained from the manufacture of chocolate as by-product is
economically feasible and its chemical polymer composition containing
procyanidin A and procyanidin C-1 is effective in the inhibition of
glucosyltransferase, a major cause of tooth ' ~ o decay. Thus, the inventor
et al. has already prepared a chewing gum designed to prevent tooth decay
by blending a soluble extract of cacao bean husk [Korea Patent No.
45179,1991 : US Patent 4,908,212,1990]. However, the conventional extract
of cacao bean husk has been recognized some disadvantage in actual
application in that its IC50 value (50% t 5 inhibitory concentration
against enzyme activity) is above 80ug/ ml compared with an extract of
oolong tea (Suntory of Japan) having the ICso value of 40ug/ml, as an
excellent glucosyltransferase inhibitor in the market, thus representing
less inhibitory activity against glucosyltransferase. '~ Under such
circumstances, there is urgent need for the development of a 2o novel
method to prepare a fraction of cacao bean husk with more potent inhibitory
activity against glucosyltransferase. SUMMARY OF THE INVENTION ' To
manufacture an extract of cacao bean husk having more potent 25 _
inhibitory activity against glucosyltransferase, various reaction
conditions have been carefully studied such as selection of appropriate
solvents, extraction conditions and separation process of active
substances. Thus, this invention is brought to perfection by finding the
optimum conditions to enhance the   ' ` W O 01I01944 4 inhibitory activity
against glucosyltransferase. Q l OCT 2002 PCT/HIt99/00616 Therefore, an
object of this invention is to provide a process for manufacturing a
fraction of cacao bean husk having more potent activity against
glucosyltransferase in the prevention of tooth decay, together with an 5
economically feasible recovery process designed to treat enormous wastes of
cacao bean husk. Detailed Description of the Invention This invention is
characterized by a process for manufacturing a fraction of cacao bean husk
having more potent activity against glucosyltransferase in 



the prevention of tooth decay, wherein it comprises the steps in which: 410
weight parts of 50% acetone aqueous solution are added to I weight part of
dried cacao bean husk, stirred under reflux at 4080 C for 4~6 hours, and
extracted two times to give an extract of cacao bean husk having 15 more
potent activity against glucosyltransferase; the extract of cacao bean
husk, so formed, is added to styrene-based adsorption resin, washed with
1~2 weight parts of 20% ethanol, followed by the addition of 1~2 weight
parts of 50% ethanol for fractionation; and, the extract is concentrated
under reduced pressure at 4050 C . 2o Further, this invention is
characterized by the fraction of cacao bean husk having a tooth decay
prevention function based on the above mentioned process. This invention is
explained in more detail as set forth hereunder. This invention relates to
a process for manufacturing a fraction of cacao 25 bean husk having an
inhibitory activity against glucosyltransferase in the prevention of tooth
decay and more particularly, to the process for manufacturing a fraction of
cacao bean husk having more potent inhibitory ' activity against
glucosyltransferase in the prevention of tooth decay, wherein it   ' 0 7 0
CT 2002 WO 01/01944 PCT/KR99100616 5 comprises the steps in which: an
extract of cacao bean husk, which has already proven to exhibit an
excellent inhibitory activity against glucosyltransferase, is formed from
cacao bean husk; and, 5 the extract is again added to an adsorption resin
and fractioned by 50% ethanol aqueous solution. According to this
invention, the process for manufacturing an extract of cacao bean husk is
explained in more detail as set forth hereunder. First, among cacao bean
husk which are discharged in the process of manufacturung chocolate or
cocoa drinks, the husks with less than 2 mm in average size are carefully
selected. Then, 410 weight parts of 50 % acetone aqueous solution as
solvent are added to 1 weight part of dried cacao bean husk, stirred under
reflux at 40~80~ for 4~6 hours and extracted. The extract is filtered
off(or centrifugation), concentrated with, a vacuum evaporator and 15 dried
under vacuum. The above procedure is repeatedly performed two times to
obtain an extract of cacao bean husk. Hence, the reason why 50 % acetone
aqueous solution is employed as solvent lies in the fact that unlike other
solvents(e.g., hot water, methanol a aqueous solution, 100% ethanol,
methanol aqueous solution, 100% methanol or 20 100% acetone), an extract,
which is prepared in the presence of 50% acetone aqueous solution, exhibits
the most excellent inhibitory activity against glucosyltransferase and also
effective in extracting all water-soluble and fat-soluble substances, since
it can react with all of hydrophilic and hydrophobic materials. Meantime,
if less than 4 weight parts of the solvent are < 25 added to 1 weight part
of cacao bean husk, any stable yield of extract and its desired inhibitory
activity against glucosyltransferase cannot be ensured but in case of
exceeding 10 weight parts of cacao bean husk, the cost increase during
extraction is disadvantageous economically and industrially. Further, if
the   ' WO 01I01944 



6 0 7 0 C T 2002 PCTIKR99J00616 extraction process is performed at the
temperature of more than 40 C, the inhibition rate against
glucosyltransferase becomes high but in case of exceeding 80 C, the
extraction yield become decreasing on the contrary with the possible
heat-denatured raw materials. Further, if the extraction process is 5
performed for less than 4 hours, any stable yield of extract and its
desired " inhibitory activity against glucosyltransferase cannot be
ensured. When the reaction mixture is .stirred, its extraction yield and
inhibitory activity against enzyme is simultaneously increased. In
addition, the reason why the process is repeated two times is that 1 o when
the first extract is mixed with the second extract, the most excellent
inhibition activity against glucosyltransferase is obtained. When the
inhibition activity of an extract against glucosyltransferase, so prepared
from the above process, is compared, the extract of cacao bean husk
according to the Korea Patent No. 45179 has an IC50 of about 80ug/ml, while
an ~ 5 extract of oolong tea (Suntory of Japan), which is currently
marketed as an excellent glucosyltransferase inhibitor, has an IC50 of
40ug/ml. This emphasizes the need to develop a new method of manufacturing
an extract with more potent inhibitory activity against enzyme. According
to this invention, therefore, the extract of cacao bean husk, so 20
obtained, is added to styrene-based adsorption resin which serves to adsorb
some organic compounds of high molecular weight, washed with 20 % ethanol
and fractioned again in 50% ethanol aqueous solution under appropriate
conditions to obtain the fraction of cacao bean husk with tooth decay
preverition function. This procedure is explained in more detail as set
forth zs hereunder. - , The most distinctive feature of this invention is
that the extract of cacao bean husk, so obtained, is added to a column with
the styrene-based adsorption resin, since the resin functions as an
adsorbent to combine with some   WO 01/01944 7 01 O C T 2002
PC'T/fQt99/0~616 glucosyltransferase-inhibitory materials only and then the
concentrated materials with tooth decay prevention function can contribute
much to more potent inhibitory activity against glucosyltransferase. The
extract of cacao bean husk, so formed, is added to styrene-based ' S
adsorption resin, washed with 1~2 weight parts of 20% ethanol, followed by
the addition of 1~2 weight parts of 50% ethanol for fractionation; and, the
fraction is concentrated under reduced pressure at 4050 C to obtain a
fraction of cacao bean husk having a tooth decay prevention function.
Hence, when the extract is fractioned by 50 % ethanol aqueous solution, its
inhibitory rate against enzyme t o is the most high. If less than 1 weight
part of the fraction solvent is added, all of the active ingredients cannot
be eluted but in case of exceeding 2 weight parts, the production cost
becomes increasing. Further, when the extract is fractioned by solvent, its
elution flow rate is 10~100m1/min. If the elution flow rate exceeds
100m1/min, the yield of final product is decreased due to the insufficient
adsorption time. However, if the elution flow rate is less than lOml/ min,
the prolonged adsorption time makes the fraction uneconomical. From the
fraction of cacao bean husk, so obtained from the adsorption column
chromatography, the fraction washed with 20% ethanol shows little
inhibitory activity against glucosyltransferase compared with the extract
of 2o cacao bean husk, while the fraction eluted with 50% ethanol has ICso
of less than 20ug/ ml, thus reflecting that its inhibition rate against
glucosyltransferase is increased more than two times. Therefore, a fraction
of cacao bean husk of this invention can have better inhibitory activity
against glucosyltransferase as well as economically efficient 25 recycling
effects to treat enormous amounts of cacao bean husk. 



The fraction of cacao bean husk, so prepared according to this invention,
can has more potent activity against glucosyltransferase in the prevention
of ' tooth decay, while providing an economically feasible recovery process
a z o c T 2002 1 WO 01l01944 PC'T/IC1t99/00616 8 designed to treat enormous
wastes of cacao bean husk The following specific examples are intended to
be illustrative of the invention and should not be construed as limiting
the scope of the invention. 5 Manufacturing example: Preparation of
glucosyltransferase Glucosyltransferase derived from Streptococcus mutans,
a major strain involved in tooth decay, was prepared by a slightly modified
method of Fukushima et al. [Fukushima, K. and Motoda, R., FEES Lett., 128
(2), 213, 1981 ] . S. mutans ATCC 6715, a representative production strain
of glucosyltransferase, was cultivated at 37~ for 24 hours. Then, 2 volume%
of the seed culture broth was inoculated into a 4.5L brain-heart infusion
medium to perform the incubation under the same conditions. The incubation
was completed, the culture broth was centrifuged at 6,000 rpm at room
temperature for 20 minutes. 3L of ethanol, previously cooled, was added to
the supernatant to precipitate t 5 proteins, left at 4 C overnight. Then,
the residue was centrifuged again at 8,000 rpm for 30 minutes to obtain a
precipitate. Then, the precipitate was re-suspended in 10 ml of 0.05M
phosphate-buffered solution (pH 6.8) to make it -y as a crude enzyme
solution and stored in a freezer at -20 C . An appropriate amount of the
crude enzyme solution diluted in 0.05M phosphate-buffered 2o solution (pH
6.5) was used for each test, if deemed necessary. Reference example I:
Tests for selecting optimum extraction solvents 300m1 of solvent, as
described in the following table 1, was added to 30g of completely dried
cacao bean husk (less than 2 mm in size), stirred at 60 2~ rpm at 60C and
extracted under reflux for 4 hours. After the extraction was , completed,
the solution was filtered off to collect the extraction solution only.
Then, the same amount of 50% ethanol aqueous solution was added to the
residue to perform the same extraction process repeatedly. The extraction
0 7 o cT 2002 WO 01I01944 9 PCTllat99/00616 solution, so obtained, is mixed
with the previously extracted solution, and concentrated by vacuum
evaporator at 50 C to obtain an extract of cacao bean husk. Further, tests
for detecting the inhibitory activities of each extract, so 5 obtained,
against glucosyltransferase as well as for detecting polyphenol contents of
each extract was performed in the following test methods, as shown in the
following table 1. Test methods to 1) Detection of the inhibitory
activities of each extract against glucosyltransferase: 0.8m1 of substrate
solution consisting of 12.5g of sugar and 0.25g of sodium azide dissolved
in 1L of a 62.5mM phosphate-buffered solution (pH 6 5), 0.025m1 of
glucosyltransferase solution, so prepared from the manufacturing 15 example
and 0.175m1 of each sample was put into a test tube (length: 100mm, inner
diameter: l3mm) to make a final volume of 1m1. Hence, control was same as
those used in the above testing method, but a same amount of distilled
water was added instead of each extract. After the test tube was given a
slope of about 30 degrees, the reaction was performed at 37 C f or 16
hours. After the reaction zo was completed, the supernatant contained in
the test tube was quietly decanted. After residual glucan was dispersed by
using an ultrasonicator for 5 seconds following the addition of 3mI of
distilled water, the absorbance at 550nm was measured with an UV-visible
spectrophotometer (UV-260, Shimadzu Co., Japan) to detect the inhibitory
activities of each extract against 35 glucosyltransferase based on the
following equation 1: Equation 1 ' Inhibition rate (%) _ (A-B) over (A)x100



0 7 0 C T 2002 WO 01l01944 PCT/KR99/00616 10 Where, A is an absorbance of
control; B is an absorbance of extract-added group. 2) Detection of
polyphenol contents of each extract: The polyphenol contents of each sample
were measured by a slightly  5 modified method of AOAC. First, 750~cP of
distilled water was put into Eppendorf tube, followed by the addition of
1001cP of sample solution dissolved at an appropriate concentration. Then,
a mixture of 501LP of Folin Denis reagent and 1001a2 of saturated sodium
carbonate solution was added to the reaction mixture, blended well with a
vortex mixer and reacted at room t o temperature for 1 hour. After the
reaction was completed, the absorbance at 725nm was measured to determine
the polyphenol contents in comparison with the previously prepared standard
curve. Hence, the standard curve was prepared using epicatechin as standard
according to common method. t 5 Table I.   Solvent Yield {%)Inhibitory
activity  ag~t Gtase lcso (gig/ ~~) Contents of polyphenol
(o)Methanol8100<8Ethanol9100<8Acetone11100<750% methanol17100<1450%
ethanol22100<1540% acetoneI9951950 % acetone2680 .2I60% acetone259018
Results of the table 1 indicated that when 50% acetone aqueous solution
wo onol9~ 0 7 0 CT 2002 PCTlKR99/00616 - was applied to extraction, a final
product with a larger amount of polyphenol content exhibited the most
potent inhibitory activity against glucosyltransferase. ' S Reference
example 2: Tests for selecting the optimum extraction temperature The same
procedure as described in Reference example 1 was performed except that the
extraction process was repeated two times with 50% acetoneaqueous solution,
selected from Reference example 1, in the range of temperature as described
in the following table 2. Further, tests for detecting 1 o the inhibitory
activities of each extract against glucosyltransferase as well as for
detecting polyphenol contents of each extract was performed in the . same
manner as Reference example 1, as shown in the following table 2. Table 2.
1 15  Temperature ( ~ ) Yield (%)Inhibitory  activity against GtaseContents
of  polyphenol
(%)3018.190Il4020.666145020.359156023.958187024.263198026.8901890I 25.39016
Results of the table 2 indicated that when the extraction process was
performed in the presence of 50 % acetone at 4070 C (preferably 60 C ), a
final   WO O11~19~" 



12 0 7 0 C T 2002 PC'T/I~9~/00616 product with a larger amount of
polyphenol exhibited the most potent inhibitory activity against
glucosyltransferase. Reference example 3: Tests for selecting the optimum
extraction time The same procedure as described in Reference example 1 was
performed except that the extraction process was performed in the presence
of solvent (50 % acetone aqueous solution), selected from Reference
examples 1 and 2 at 60 C for the range of time as described in the
following table 3. Further, tests for detecting the inhibitory activities
of each extract against glucosyltransferase " ~ o as well as for detecting
polyphenol contents of each extract was performed in the same manner as
Reference example 1, as shown in the following table 3. Table 3. W
Fxtrartion time Yield {%)Inhibitory  activity against GtaseContents of
polyphenol (%)1 hour20.66513.72 hours21.36014.03 hours23.96013.84
hours25.55714.05 hours25.45913.66 hours24.860I3.87 hours23.86713.4 15
Results of the table 3 indicated that when the extraction process was
performed in the presence of 50% acetone aqueous solution at 60 C for 4~6
r 0 7 0 CT 2002 WO 01I01944 PCT/KR99/00616 13 hours, a final product with a
larger amount of polyphenol exhibited the most potent inhibitory activity
against glucosyltransferase. Through the above mentioned Reference
examples, the inventor et al have found the optimum conditions for
manufacturing the extract of cacao bean S husk and detailed the optimum
conditions based on the following examples. Hence, it is evident that this
invention is not limited by the Examples. Comparative example 1 300m1 of
solvent, as described in the following table 1, was added to t 30g of well
dried cacao bean husk (less than 2 mm in size), stirred at 60 rpm at 60 C
and extracted under reflux for 4 hours. After the extraction was completed,
the solution was filtered off to collect the extraction solution only.
Then, the same amount of 50% ethanol aqueous solution was added to the
residue to perform the same extraction process repeatedly. The extraction
15 solution, so obtained, is combined with the previously extracted
solution, and concentrated by vacuum evaporator at 4050 C to obtain an
extract of cacao bean husk. Further, tests for detecting the inhibitory
activities of each extract against glucosyltransferase as well as for
detecting polyphenol contents of each 2o extract was performed in the same
manner as Reference example 1, as shown in the following table 5.
Comparative example 2 The currently marketed oolong tea extract (brandname:
Sunoolong, 25 Suntory Co. of Japan) was used for this study. Further, tests
for detecting the  inhibitory activities of each extract against
glucosyltransferase as well as for 



detecting polyphenol contents of each extract was performed in the same '
manner as Reference example 1, as shown in the following table 5.   0 7 O C
T 2002 WO 0t/01944 PCT/K1t99~~06; 14 Comparative example 3 The currently
marketed green tea extract (brandname: Tea polyphenol, manufacturer:
T.Hasegawa Co., Japan). Further, tests for detecting the inhibitory
activities of each extract against glucosyltransferase as well as for s
detecting polyphenol contents of each extract was performed in the same '
manner as Reference example 1, as shown in the following table 5. Example 1
An extract of cacao bean husk, so formed from Comparative example 1, t o
was tested. 70g of the extract was again added to a column (60 X 350mm)
containing the styrene-based adsorption resin for industrial use, washed
with 1,400m1 of 20% ethanol solution at the elution rate of 50m1/min. Then,
1,400m1 of 50 % ethanol solution was again added to the resin at the
elution rate of 50m1/min and extracted by solvent to obtain a fraction of
cacao bean husk with ~ s a tooth decay prevention function. Hence, 9g of
the fraction was recovered as a dry weight. Further, tests for detecting
the inhibitory activities of each extract against glucosyltransferase as
well as for detecting polyphenol contents of each extract ~j was performed
in the same manner as Reference example 1, as shown in the 2o following
table 5. Examples 2~9 and Comparative examples 1~6 A fraction of cacao bean
husk was obtained in the same procedure as described in Example 1, except
for using different reaction conditions such as 2s extraction temperature
and extraction time, as shown in the following table 4. , Furthur tests for
detecting the inhibitory activities of each extract against
glucosyltransferase as well as for detecting polyphenol contents of each '
extract was performed in the same manner as Reference example 1, as shown
in   0 7 O CT 21b2 ' WO 0I101944 15 the following table 5. pCT~KR99100616
Table 4.CategoryExtraction solventExtraction timeExtration temperature50%
acetone4 hours40250% acetone4 hours50350% acetone4 hours60450% acetone5
hoursExample550% acetone5 hours50650% acetone5 hours750.6 acetone6
hoursg50% acetone6 hours50950.b acetone6 hours150% methanol4 hours50250.6
methanol1 hour50Comparisio350~6 methanol1 hour20;,~~exmaple450~6 ethanol4
hours5C550k acetone4 hours9050% acetone2 hours 5     Results of the table 5
showed that the fraction of cacao bean husk prepared according to this
invention demonstrated about 2-fold inhibitory WO 01/01944 Table S. 01 O C
T 20p2 PCT/IQZ991006I6 16  CategoryInhibitory activity against 



Gtase as ICso (ug/ mQ)Contents of of henol _ p ~ ( )1~ 6013Comparison 2 40
40example 3 250 4013137226
~373203943038Example52436620387303782136922391851529015omparative39413examp
le481185582965525 s activity against glucosyltransferase, compared with an
extract of cacao bean husk obtained under solvent extraction (Comparative
example 1), while   WO 01J01944 0 7 0 C T 20f12 PCTI1QZ99/00616 17
maintaining very excellent inhibitory activity against glucosyltransferase,
compared with the currently marketed Oolong tea extract (Comparative
example 2} or green tea extract (Comparative example 3) as a tooth decay
preventing agent. 5 As described above, this invention has some advantages
in that a fraction of cacao bean husk, which has more potent activity
against glucosyltransferase in the prevention of tooth decay, while
providing an economically feasible recovery process designed to treat
enormous wastes of cacao bean husk, is prepared by adsorption column
chromatography in such a manner that the extract of cacao bean husk, so
formed from cacao bean husk, is again added to an adsorption resin, and
fractionated by 50 % ethanol aqueous solution. 15 20 25   REPLACEMENT SHEET
1 8 J U N 2002 0 7 0 CT 2002 ~8 CLAIMS What is claimed is: 1. A process for
manufacturing a fraction of cacao bean husk having more potent activity
against glucosyltransferase in the prevention of tooth decay comprising
steps car: a) extracting an extract of cacao bean husk by refluxing dried
cacao bean husk in aqueous acetone solution; b) adding said extract of
cacao bean husk to styrene-based adsortion resin; c) washing said c extract
of caocao Lean husk with ethanol followed by the addition of ethanol for
fractionation; and d) concentrating Said washed extract of cacao bean husk
under reduced pressure it -i0-5(l'C'. 2. The process for manufacturing a
fraction of cacao bean husk according to claim 1, wherein said refluxing of
dried cacao bean husk is carried out in 50% aqueous acetone solution at
4~g() C for 4-6 hours. 3. The process for manufacturing a fraction of cacao
bean husk according to ,~ claim 1, wherein said washing of said extract of
cacao bean husk is carried out by Wining 1-2 weight parts of 20% aqueous
ethanol. 4. The process for manufacturing a fraction of cacao bean husk
according to claim 1, wherein said tractionation is carried out by adding
1-2 weight parts of 50 ro aqueous ethanol to said washed extract of cacao
bean husk for fractionation. 5. A fraction of cacao bean husk with a tooth
decay prevention function prepared according to claim 1. ,    REPLACEMENT
SHEET 1 8 J U N 2002 O 7 O CT 2002 19 6. A fraction of cacao bean husk
obtained by extraction of cacao bean husk containing 36-4096 polyphenol. v
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