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PRCQCESS OMOGLIBEYL TRANSFERASE | NHI Bl TORS FROM CACAO BEAN POUSK-B&®EROUND
OF THE INVENTION ' s Field of the Invention This invention relates to a
process for manufacturing a fraction of cacao bean husk havi ng an

i nhi bitory actipwiz Q‘F‘i‘ﬂ ; uco cpd era in { h
decay and nore parl%le%u ar R}I,\ﬂ%o t%i(?)r ocess f? manu 3%‘?{3?1 nm ac lli%%isof
cacao bean hu i eV agai nst gl ucosyl transferase
in the preven?#gﬂ o$ %gbth 8§§§§?éﬁ§?FEM%$§3p3?%g an econom cal ly feasible
recovery process designed to treat enornous wastes of ' cacao bean husk,
wherein it conprises the steps in which: an extract of cacao bean husk,

whi ch has al r gagy s RYSIINT o0 INORNGIESN ent inhibitory activity

agai nst glucosyltransferase, is formed fromcacao ~ 5 bean husk; and, the
extract is;aggimpddar LR aioadsorption resin and fractioned by 50% et hanol
aqueous solution. Description of the Related Art 20 Cacao (' Theobrona cacao

L.), an active ingragdigRteMorf RAGRsabS ?f%e%@?dgamaﬂﬁﬂghﬁ%\gg{gfc%tgﬁ{ﬁy&cao

meani ng of God's food. The country of o r cacao Is e sone

areas rangin t : I Gyt .t h a iea.
Several count e T benr o R TRy AcREl) S kol s R 8
val uabl e foods,/ L NQ¢C ' I : | vat e r t
prehi stori ctﬁ’nligggﬂl{t&l‘v\gé g%% \t%l:’lz:l:_tgpAzra?lgcb‘ﬁgglbde}rgél‘l‘,jbC\qiz\l/};lal(')ﬁ}%’n%{%lbi‘éi—t\éedﬁfgrf%?%eﬂjEE
Central Aneri %aﬂufacagrmglé LU ofSeachBUbLhr MRk ahiAR t%rgg;ﬁ@@np%avity
p-xed with sone spices, as a tonic. Thereafter, cocoa S Wwdely

distri but t ] ' ' I ;
STl but o g e oL Rl R bl 808 STIGE iy SRt fckRg an
person in Sw te%%hb?rﬂgaﬂ)grfeatslﬂﬁefﬂe%{lexg' eSs URGoHRA |t treCohdridds wastes of

i ntroduction of chocoldte has contributed much to drastic production

i ncrease of caGRAo BEAR huSK! WaBEdiN it A& @eistegsiB WRith. popul ar favorite
food, which is beloved by all people around the wrld. 5 Cacao bean, an

acti ve i ngredi ent - ofn GARGEI Bf GacddBERNHsKONAIHRad al:8A8F proddR 48 eMibit an

edi bl e fibers and pol yphenols, even though its conposition is sonewha
different dependic ; : foa st P j

| arger portion inng?gggh§ggﬁﬁg§ﬁg§%%greporlggx§§§%§g§%§§9?gggkgggﬁgg?gg%o
activitiesysn s R anlior exanple, a tooth decay prevention action

[ Sakanaka, S., et al., Biosci & Biochem, 56, 592,1992], anti hypertensive
actions [lwata, K., gfledtact id BBairSa@dedVs n J088EhtR5H resift And48Sticke@8Tby 50%
cardi ovascul ar action [Hertog, MG L., et al., Lancet, 342, 1007, 1993] and
antioxi dative &hheNadimedmriddsn. N., et al., Trends in Food Sci. Technol.
6, 75, 1945]. Recently, through intensive studies to extract these

pol yphenol s from sonme plants 15 containing a | arge amount of these
pghyphenols such as green tea, oolong tea, apple and grape, they are being
-

ely used aspeawipBbfrdfahe Riflafednatti onal foods, cosnetics and
phar maceuticals. Meantinme, during the manufacturing process of chocol ate,

the nib poggion of paghedriddoreati@chean), hﬁ_a@ﬁ@é‘h@é-eéfén’f _NchEdRAtedindéocoa,
chocol ate or cocoa, 20 while a majority of its husks (about 15 w%to the

total weight ofef863% R§3fFouBSMEaMVERIfUHES fobd BRAAARNAH of MAkh for cacao is
specifically, the current worldw de production output of ‘cacao bean

accounts for abglto?be sBhld 4RAs raRgingMiohe Gl AhRried Qo R hoRtheeAGRtPEAN

husk are being di scharged. According to the annual trade statistics

rel eased by t hgotieh @ansried.f3esRrdll cdutftiessin AT SAflic haveéSrelgArd@P Qacaabasit
600 tons of cacao bean husk have been abandoned as wastes in Kor ea.

Neverthel ess, ginecs thB& aldAe fEeddirUsking A Whidhah4E be@i oty c@itivatdd foase
and pol yphenol s than ni b, nore researches have focused on the
25  the prehistoric-times. It was said that Aztec leaders, who inhabited in the
Central America during 13~16 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 a solid chocolate was invented by a
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met hods of re-utilizing the cacao bean husk as a natural rgs708?{:e2.m a W

01101944 ®@01/01044 T 2002 PCT/ 1 X 99/ 00616 I n view of the faadrkhedoosiese
pol yphenol s extracted conventionally fromthe green tea and oolong tea are
qui te expensive and their inhibition activities against glucosyltransferase

| atively | d hei.r . it i ni ng' hi [
ZL?céiagfeLKfnYY?ﬁé”grégﬁ%ﬁl ? Z#%%gf%ﬁl”giiav%"ﬁ*)eg%‘s%ti:%@n%&%ﬁ%;%%r@ vy st
ti t. To thi t i . l. h d f.hat.
Séa'nvﬁusﬁjvlﬁb? gﬁ’@%fﬁ?%% BhEn R P B, Btnch o 9B T oBlhkpRigERSEe
. . d it hem. cal I. > e o
Sfﬁé‘;’;“nfé‘i nyAf e e S S Sl S TR
gl ucosyl transferase,, .a por gause f.tooth,' ~ o decay. Thus, the inventor
Lol has i+ By e BT beR AR RP A b B gned n
gy gl end??\ aarsol gb?r gx ract gf cac.gosg an SIQEe t?egrg\étegtttﬁl%F. s
45179, 1601 US Pat aﬂ%@ﬁ%’,%iﬁvﬁﬁ‘ﬁ?eﬁ%‘%}g@f”% e@Sﬁ%ﬂ{‘fyo‘h"é? A e
2Pl 1 oati on i nePRAEY 6 SRR FEPOo ra0Ro D TR +e8 DBt AR FaFIRgition i
S «oa{ AR i BAG Eo  SURSHEC ol B $8enc
t t i.nhi bi [ h k h i
Cess i nni bi'tor JRLEE A 15D s AT b BRI i drer ek rebORhc P IaR vadus
irc t : ' t. fQr Ahe d I f 2 | .
et hod o pr ok Sokr) BettRR s BECdSE r S, AVERL el r2Rr AR arvem,
Tnuf act ur & an IR By L AT RAEE: AL B poR gy Poisensife actions
. h. b. . . . | . . - .
LSln'di i ons navi i, Koo By 0Tl ERhE SEE "0, 80 T PRy e pgton
ts, ' . it . : . _
subst ances. " Thigert s Rlentitofi 1 $20F Bughe: 0 berp o PEH BYCPHRATg eRgon
e diti " T WO 01L01 4 4 nhi bi S
25 e o ocosRUPAREP RS 1 comgacl! B Y ol Sty gy
Cect Chi s Lo . .
?lr‘aﬁfi | of fti*fbv L PR SrRESY, 67 SprCias bRy Hy W plans
N . . :
chﬁgﬁica{ ﬁ‘isf SoBREnbty s 18 SHENLL OF Rise ATHARES Spcl AOBRES! ‘Dl Fea
char act or 1 zod BYPE 30k S5 SRey kil oty WHET ot Wl CBE bt
having more potgpl, activldy .A83ehna0kya0sy  transferase in

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,
20  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.



the prevention of tooth decay, wherein it conprises the stepsoi7n0%|20§%: 410
wei ght pa¥fP91/8194409% acet one aqueous sol ution are added t o PCHERg006p&rt of
dri ed cacao bean husk, stirred under reflux,at 4080 C for 4~6 hours, and
extracted two tines to give an extract of cacao bean husk having 15 nore
potent activity agajisiedloiGRS YidARSHREASS] N f

husk, so forned, is agdeed 0to styrene-%‘%seg J&;sﬂéggﬁ%ﬁéég?ﬁ?ﬁ%gﬁ%gg&pﬁom
1~2 wei ght part 20 longf (@h |20 Y xHRRsEdind AP InHibRiNE Lot
parts of 50% etlﬁeag{ﬁ for %?Jraggﬁ gﬁati on%ahd,exﬁjhe 1extrac?ﬂil S conghear(lifr at et es

under reduced g §i§1§yrgl&tos?ig%ggférasezoafeurltém{velthiléw! NY&Ot kQN théir monomer

characterized by the fract f cacao bean husk having a tooth decay

terized by 1 of bean oth o
preventi on f unebidshasedonfuihhiy: QKRITRR daBRdRbateste TNSlIMRNLONNLS

expl ained in nore detail orth hereurider. This invention relates

g process for pRORCIHKLMs dridedetitdefel6p5RAL 25 bean husk having an
inhibitory activity against glucosyltransferase in the prevention of tooth

decay and nore part HeUuhdd byd, the ihPéntBf 8FLS Bad@hoBaniacheyd B&aﬁ%mg}@%itmeaf

cacao bean husk having nore potent inhibitory ' activity agalns

gl ucosyl tr ansf @/ 38 &hb InhReaPHEY U drRoRke E;Q‘Bie/-;br%%‘ﬁ%y is l@@lﬂ{cﬂ}mﬁahg feasibfk 4nf
CT 2002 WO 01/01944 PCT/ KR99100616 5 conpris the steps 1n which: an
extract of cacaQ Qeam yn\{\é}i TNy : 1 @%Niabi ‘4
excel | ent inhi gﬁgt ory 5%? éll ty agdél&'in g? “S’hf%%‘f‘ﬁ%’?ﬁﬁ%gﬁﬁs%gmﬁy? Iruodr%ln

cacao bean husk:.139¢¢febribden @K hiibitich 8P 8idtodfidadsiadd) AHERSPLIRR 6L
and fractioned by 50% et hanol aqueous sol Gtion. According to'this

Twention, jhhe qkeperRud Whe TAUHSE bHEL RS anesdﬂﬁgsr {1&%@%&3&&%&
I rst, g

explained in nore detail as set forth hereunder.

husk which are tQip'?‘rEO&‘tht%Q_tH Heéé(}eb?'b‘%iﬁﬁﬁg afsofmbbraher Hﬂéhc‘éB%h@ﬁ&l@[Korea
cocoa drinks, the husks with | eéss"than 22 nmin average size are carefully

sel ected. ThenpAdQ NBI H179pBIS 194 PRRnYa 808 eRNq9egueous sol ution as
solvent are added to 1 weight part of dried cacao bean husk, stirred under

reflux at 40~80~ fory4aRvBOUlte athventibA! @dtradh e XhéRS Ibdah fhddeN@ been
of f(or centrifugation), concentrated with, a vacuum evaporator and 15 dried

under vacuum TREANONE sBIRCEIHAParitigs %P%&h%ﬂlaﬁpﬂéﬂtfcﬁ{ e ehdtes tEdyBmIEe (50%
obtain an extract of cacao bean husk. Hence, the reason why 50 % acetone

aqueous solyt i gAhibit R Ekkragon QUBRt chiPdel Ri1§) iabotdIBD /N kendbdied
sol vents(e.g., hot water, nethanol a aqueous sol ution, 100% et hanol ,

net hanol aqueougithohntd-@Fhct 1&08/@1mtghaaao£slmrto:30 ol 0RPARYL @hone) thaMCRX vadeé of
which is prepared in the presence of 50% acet one aqueous sol ution, exhibits

the nost excel | g/ mihidRi AAT dkcaUbhY igl¥coRgREASFergidl GBI torans (e agmrRey @lso
effective in extracting all water-sol uble and fat-sol ubl e substances, since

it can react W fehrédentidly 183sdhRMItdry acBifly BysinappieRbsylmahefdrades. Meantine,

if_less than 4 weight parts of the solvent are < 25 added to 1 wei ght part

of Jeacao bean husk, gRMest@tt @rotirAbeineds, Eee ackraand nebd foLald 6velBPileint &F %
activity agai nst glucosyltransferase cannot be ensured but in case of

exceedi ng 1fp Weh&hl RRHEI @b $rRGACe RedRchYskof E@0CBEdn IMGKEASEh GHbldPotent
extraction is disadvantageous econom cally and industrially. Further,_if

the ' WO 01l O¥dHitory 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 perfecion by finding the optimum conditions to enhance the



6 0 7 0 CT 2002 PCTI KRO9J00616 extraction process is performéd @cT 2@
tenperatu f re than 40 C, the inhibition rate against

gl ucosyl t?‘g)n@{oéfgaase beconmes high but in case of exceeding 8POCT€FR%9F|°§616
extraction yield becone decreasing on the cantrary with the possible

heat - denatured raw materials. Further, if the extraction process is 5
performed for inkdbiteryartvityoagainstagiycesydbesferased of extract and its
desired " inhibitory activity agai nst glucosyltransferase cannot be
ensured. Wen the r'éhenefore, nduxt object of . i rinyéntions iexpr grovida i ptatesndor
inhibitory activity against enzyne is sinultaneously increased. In

addi ti on, the measdartwiingt Refrpeersef icacace pean eusindaviing smpse tprdent] activitien
the first extract is mxed with the second extract, the nost excellent

i nhi bition actagdingt glyspegitragisterase in the preverdon of vhethi dendy, Westhetheith an
inhibition activity of an extract against glucosyltransferase, so prepared
from t he abbveegarsaaisally ifeasibleprgcenery peoesssrdasignsd t@drant Ro@nmioys kwastes of
according to the Korea Patent No. 45179 has an | C50 of about 80ug/m, while
an ~ 5 extract caaodsppAtskea (Suntory of Japan), which is currently

mar ket ed as an excel |l ent glucosyltransferase inhibitor, has an | C50 of
40ug/ M . This enphasi zes the need to devel op a new net hod of manufacturing
an extract with nore potent inhibitory activity against enzyne. According
to this invent Qﬂﬁéilftcil&eéfiﬁpéipmmhsxwaaﬁom cacao bean husk, so 20
obtained, is added to styrene-based adsorption resin which serves to adsorb
some organi ¢ conpoudis ipventigh isnsharasterizagely) atprovessted manufacgriyigss frandon
.apd fractioned again in 50% et hanol aqueous sol ution under appropriate
condi tions 1o @bCaga pean husk hayingmerschetept aatinity lagaingt gluensy!taansdgrase in
preverition function. This procedure is explained in nore detail as set
forth zs her eutidRepreventionpd tagtdy derayy Wiereindt rempyises ghe st8Ps in whésh:i on i s
that the extract of cacao bean husk, so obtained, is added to a colum wth
the styrene-based ad3dy pveightr pants ofspPiéeacaiene eaqueougnselngng are added to 1
adsorbent to conbine with sone WO 01/01944 7 01 O C T 2002 .

PC T/ f Qt 99/ 0~6 Yerightupedyaft dried cacae beam skt stiyeduiralaraeflugmtyt0288 G Hendtbe
concentrated materials with tooth decay prevention function can contribute
nuch to nore p&osns anshesirasted e itmes tagivasn axtiast 9f| cacem dean dwsk havdng
extract of cacao bean husk, so forned, is added to styrene-based ' S

adsor pt i on !f esinoreRaipRtRcHity againgisiyresyPEAnsferdsep0% et hanol , fol | oned by
the addition of 1~2 weight parts of 50% et hanol for fractionation; and, the
fraction is concent ithe €xtiast&f Gasaadeanphass e formedss alded dptsiyreng-based
fraction of cacao bean husk having a tooth decay prevention function.

Hence, when t h&deQERtian resin, washedowitd I weight Perksf|203q adenel. Sollevra by thes
inhibitory rate against_enzyne t o is the npst high. If less than 1 wei ght
part of the fr&ddigen eblvémeight padeaf S&k ethanqlier factionationjaddi ent s cannot
beJlel uted but in case of exceedi ng 2 weight parts,_ the production cost
becones i ncreasi ng. thepxEart isgperenikated undes redyced prassuret 9y586i-vent, its
elution flowrate is 10~100nil/mn. If the elution flow rate exceeds

100nt/ mi n, Xhe yi el dusther; Hs insresdinn isicharpcterizadoby thefragtiomef faragfyennibask
adsorption tine. However, if the elution flowrate is less than 1O/ mn,
the prol onged dW¥&R®Hta daoth mecankBrevieREon, BEigtion HAsRD rFhithe aboveomenkioned
fraction of cacao bean husk, so obtained fromthe adsorption col umm

chr omat ogr aphy,PHOR@SSf r acti on washed with 20% et hanol shows little
inhibitory activity against glucosyltransferase conpared with the extract

of 20 cacao bean husKDs {EYSTEIqIHs explained in apqrecietai an seiciordy beraanderas | Cso
of less than 20ug/ m_, thus reflecting that its inhibition rate against

gl ucosyl transf er ase 1S ingeRiEaR pelaiRsdO sy RO fon mesufaHerBg s Bactpn PG
of cacao bean husk of this inventjqgn can have better inhibitory activity
agai nst gl u%?osy‘l’qalnaﬁ‘élﬁ]érla%‘émgsW&“‘é’é"%’céﬁﬁ?ﬁt}fa%ayméﬁ‘ glegasyitransierass dnj g

effects to treat enornous anounts_of cacao bean husk.
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



The fraction of cacao bean husk, so prepared according to thi§ 7 pger2i2on,
can, has (ﬁge @otent activity against glucosyltransferase in_the prevention
of ' toott MUY while providing an economically feasi bl EFIEERPAGI6nr ocess
azocT?2002 1 W 01101944 PC T/1C1t99/ 00616 8 designed to treat enornous
wast es of cacao bean husk The follow ng specific exanples are intended to
be illustrati v&rQi‘risIethé gt\épglhiwm@nd shoul d not be construed as limting
the scope of the invention. 5 Manufacturing exanpl e: Preparation of
gl ucosyl transf er asenGxtens \dftdaaas besa Ieusiteiwhiel Hasoilr Sldyept Qe exRbifas,
a major strain involved in tooth decay, was prepared by a slightly nodified
met hod of FukesbeltentebhBitor] Fdkivsdyi §@m§£ glands NWeiaadRrads, is Fbinted fdm, cakd8
(2), 213, 1981 ] . S. nmutans ATCC 6715, a representative production strain
of gl ucosyltr &deshérnakeandyas cultivated at 37~ for 24 hours. Then, 2 vol ume%
of the seed culture broth was inoculated.into a 4.5L brain-heart infusion
medi um to perform tthe exfradbtdgain udded tbhe sdsmpeiondiesinaitl frhbGoh&E BIasHRN
was conpl eted, the culture broth was centrifuged at 6,000 rpmat room
t enperat ure f ethafblmiguebessoldbonf ethanol, previously cool ed, was added to
the supernatant to precipitate t 5 proteins, left at 4 C overnight. Then,
the residue was cen¢dordggdtoaidas mantidnDat: proveto for3Mafiufitt@sng @noditeadt of
precipitate. Then, the precipitate was re-suspended in 10 m of 0.05M
phosphat e- buf feacssibsah htislofs dxplhified in triorerleeail &s set fagthchetswtiderenzy me
solution and stored in a freezer at -20 C . An appropriate anount of the
ude enzyne sol utiFirstdaimsingdcdcao tbdamVhplio syliah eareudiseliaged dnsthel b Gdest
645) was used for each test, if deemed necessary. Reference exanple I|:
Tests for 19el enshifacepunguchasiateori @eos alread, $he tisks okith dessetian @Smm in
described in the followng table 1, was added to 30g of conpletely dried
cacao bean husivethg@ssiZehare Zargfuliynsdectell, Thiehs ded0 aveight artspof $0 %6 ACetme
extracted under reflux for 4 hours. After the extraction was , conpl eted,
the sol uti on vegiebustselibrodsfsolvertalré adted ke 1 exdight paxtiof sivled dagao ehyt husk,
Then, the same anmount of 50% et hanol aqueous sol ution was added to the
resi due to perdtired tureles auexitr 4¢+8000 furotes houep edide dktyactdtie Thet eagadtors
0 7 o cT 2002 WO 01101944 9 PCTI | at 99/ 00616 sol uti on, so obtained, is m xed
with the previfiltesied eff(araceretifsgdtitn)prpnesrdratedcenith at eadcthymvexaporator and
evaporator at 50 C to obtain an extract of cacao bean husk. Further, tests
for detectisng dted iundebivhonymadhie\dbiove protediaehisexpeatetlly perfbrmbd anwetimes
agai nst gl ucosyltransferase as well as for detecting pol yphenol contents of
each extract wasotaid am aedadtrof chead wdandwigkg t est nmet hods, as shown in the
followng table 1. Test nethods to 1) Detection of the inhibitory
activities of each Ebenrgctheagasorstwiyy 50Us wtétpaasdqreans soluthrl ioenmplbyed adse
solution consisting of 12.5g of sugar and 0.25g of sodi um azi de di ssol ved
ilnglL of a 62. wivkphdiephat thebfdct ahed undiket other (qolvdntS(e,g. 0h6e 5edtenf methanol
ol dcosyl transferase sol ution, so prepared fromthe manufacturing 15 exanpl e
and 0. 175nl of agasdusssuiptien Q9 %pethannt, onethhesl aqudmeis(dobutip) :10000methameiesr
dianeter: 13nm to nmake a final volune of 1nl. Hence, control was sane as
t hose used2d n 102 adwevene) ean iemtrante twbigh ib irepasesinin dhe presente dif S§0% | apetone
wat er was added instead of each extract. After the test- tube was given a
sl ope of about ag@eaiegrsobsior, hexhibast it mast pceldemte dnbibitd?y Cadtivity 18gainst
hours. After the reaction zo was conpl eted, the supernatant contained in
the test tube ghsogyiterisferdsec amdedisoAfeffective sird exitragtinganll wamteki-sqieblee dartgly
using an ultrasonicator for 5 seconds follow ng the addition of 3m of
distilled wat efat-ddieblebsabitances, asin6&0itmaoaas reects with allt fof alydvephiichland
spect rophot onet er (UV-260, Shimdzu Co., Japan) to detect the inhibitory
activities of agdhophobiachatariaisnMeadfing, uClesy tharetséeighspatis o thesolvieat are
foll ow ng equation 1: Equation 1 ' Inhibition rate (% _ (A-B) over (A)x100
. 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



0 7 0 CT 2002 WD 011 01944 PCT/ KRO9/ 00616 10 Were, A is an ab®brisdnd® of
cont rol; Boios/opgasabsor bance of extract-added group. 2) Det echikimondbdeis

pol yphenol contents of each extract: The pol yphenol contents of each sanple
were neasured by a slightly 5 nodified nethbd of AOCAC. First, 750~cP of
distilled water

1001cP of sarrp‘?’étrm%%i uitp6h9%fr%sggge g%ré‘%d;%tbglﬁ&%lﬂggﬁetgr%éﬁz’gﬁfggg%Lﬁ%ﬁg‘h‘?
car bonat o S0l (TTERERRS "BcREREH, HESR B CTSe: BREOER chistl b B oras gf
enct s on was BRSPERGE0 Fnend AEBPrch &IF So3uh Anstiasine o e o fin be
cUrve. . tence. PROTREaRRATa-TIPoe By grelsarbu HOHg: b ioh: SUHeofs PR anads d
sceor 16 Lo camug, B0 | BTG o SIS LAY b e

Met h | 8100<8Ft h | 91.00<8A 0<750% th | 17100<1450%
R R S AT et GO TR R r

wn onol 9~ 070 T 9509 Bk FRIGErorelt SRRt FELAR SRR RR thory
potent i nhi bi ¢ 815 S peRTey Saeing B SHROBDRAERIRERARIC ' S et or ence
cramle 21 Teots oy S A6hAn 4 N LT bAGH I SR AL BTl o
oA Tacton,pr oG 16 EPRELa WML 1 SAASRLOASEEONF AL,
0, e oL1 O kAl e YRR o BRI by, Lo | 1T
detect i ng polyphenoly saneat Sl TR ) 2 SBACP S ARTE D bR rFarT:
115 Temperat e £z do Ble'do0d BDbALL QL YoriLd] b BRALRT BATBERNLENES
(o 30103501 0, RO AR SRRP PR, BRSSO, AN 20,200
per formed 40 the 0re3enGsosl @0 &uARSHBPIMarf Whilh (O REEAY hafe s Fn
excellent glucosyltransferase inhibitor, has an ICsp of 40¢g/ 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
prevention function. This procedure is explained in more detail as set forth
25  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 functons as an adsorbent to combine with some
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pol yphen ihdi,ted the nost potent inhibitory activity against

gl ucosyl ?érvgﬁé)piedrgglse. Ref erence exanple 3: Tests for. sel ect i%@”ﬁ'?é’maﬂfi mum
extraction tinme The sane procedure as described in Reference exanple 1 was
performed except that the extraction process was performed in the presence
of solvent (50gBtrasdtramsfeagsemlsbigotut matgrialselondy edntir ahefeftike easecentrated
exanples 1 and 2 at 60 C for the range of time as described in the

f ol | owi ng t abl mageridarwitbrtootie stecay @redention ifngctidre canltohitiiouty medchviot inese
of each extract against glucosyltransferase " ~ o as well as for detecting
pol yphenol conpetens indfibédaty aetivitpegainss ghmobpitraedfdrasd. he sane manner as
Ref erence exanple 1; as shown in the following table 3. Table 3. W
Fxtrartion tine Yielbe{&¢tarhidfi ¢awvryp bemat husk,ysaf@imead, & sk cbnd entrenefbased
pol yphenol (% 1 hour 20.66513. 72 hours21. 36014. 03 hour s23. 96013. 84

hour s25. 557514, @@sdrptios2esitb M:Bhed wishrls24v8ight paBs ofi d0s@BaBely kllaivdd by the
Results of the table 3 indicated that when the extraction process was
perforned in taddibicesehte? afeigbypartetasrid %a qthenns fonfrattiomtan; @adCthieofradtién
r 07 0 CT 2002 WO 01101944 PCT/ KRO9/ 00616 13 hours, a final product with a
| ar ger anpunt Bfcopsenhtasoundghrasduced priessurest 4pub@hbt to nbfain tdractiat dfuiacyo
agai nst gl ucosgltransfera_se. Through t he above nentioned Reference

exanpl es, the bearehuslk having a heeth denaydrementien funatioro ht¥ince,owben dhe extract is
manuf acturing the extract of cacao bean S husk and detailed the optinmum
fﬁndi tions bas&dcoaned byt % ethanplaqrepus solutmréts inhilitorgwiatieagainkiaentyrhe
ivention is not limted by the Exanpl es. Conparative exanple 1 300nl of
sol vent, a$0 detsctheadst mighh¥ lesd thani heyeight! part of thesfrachitedsdlvent i3Rgldet], aklof
dri ed cacao bean husk (less than 2 mMmin size), stirred at 60 rpmat 60 C
and extracted thaieetiveingrrdients qganmetrke elntedput frecaset ofqeceedingsdsweighp e,
the solution was filtered off to collect the extraction solution only.
Then, the sanethtpredudiorsoostdesamss ineeasing. Eotther, ovhemthexektwarttis fraggoned
residue to performthe same extraction process repeatedly. The extraction
15 sol ution, sb&yoselaenedts idutenbilewdratetis 10mel08mdy mins Iy thx teluidordlow rate
sol ution, and concentrated by vacuum evaporator at 4050 C to obtain an
extract of cac&wcasslan10mk/ miyr tther yiel@ses final peadsti isg dereeasedhi die otoy the
activities of each extract against glucosyltransferase as well as for
detecti ng pdl ypradbrieobradserption meh Rewexen df tthaealupionf bowetate nist less thae
manner as Reference exanple 1, as shown in the follow ng table 5.

Conpar at i ve exdfpiléminTthe prolergad ydspmrpkiendine siakeg the frackion aoecqrinmairdhane:
Sunool ong, 25 Suntory Co. of Japan) was used for this study. Further, tests
for detecting the if%ﬁnbm%ﬁ;aca@ﬂitwfi 43caq hepndwsk, satabsained fapmsthe adsorption

gl ucosyltransferase as well as for ) ]
) column chromatography, the fraction washed with 20% ethanol shows little
"

inhibitory activity against glucosyltransferase compared with the extract of
20  cacao bean husk, while the fraction eluted with 50% ethanol has ICso of less than
20ug/ml, thus reflecting that its inhibitior; 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 econdxnically 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



detecti ng pol yphenol contents of each extract was perforned 9% qq{ez@%rre '
manner @ﬁog}'gpze exanple 1, as shown in the following table 5. OC
T 2002 V\o /%0P5%4 PCT/ K1t 99~~06; 14 Conparative exanpl e 3 ?FFE"E’%?P%%Pl y
mar ket ed green tea extract (brandnane: Tea pd yphenol, nmanufacturer:
T. Hasegawa Co., Japan). Further, tests for detecting the i nhibitory
activities of edebigeettatteatd@gaonsivbugesesydficheansbedralhesias wel | as for s
det ecting pol yphenol contents of each extract was perforned in the sane '
manner as Reference &henfilllwingaspaiifiovexampidseafeointendead) tbabé dllbstribranplf ethk
An extract of cacao bean husk, so forned from Conparative exanple 1, t o
was tested. 70ginferttom axd shotldwast Bgamstarded limitmgriblesaopé 60 the 3b@aTbnN.
cont ai ni ng the styrene-based adsorption resin for industrial use, washed
with 1,400nml of 20% ethanol solution at the elution rate of 50ml/ m n. Then,
1,400nL of 50 % et hanol solution was again added to the resin at the
el ution ratesof ManifarturiagexaxiplacPmpabaticrobf/ ghicospltediisferasa fraction of
cacao bean husk with ~ s a tooth decay prevention function. Hence, 9g of
the fraction was recdviecesylasnafedase derigéd fromSteptocdoeas sniitansd et majorngrain
the inhibitory activities of each extract against glucosyltransferase as
wel | as for deténvolvgdpul ytphdnalecgpnivest prafaredicly existightly ~mowtifie emfednonb dof
in the sane manner as Reference exanple 1, as shown in the 20 follow ng
tabl e 5. Exanpl és:ikishimact @brijfakashiven, & amdl Motdd® B, FEBStlieth, 128(2p228, 1R8I
husk was obtained in the sane procedure as described in Exanple 1, except

r using diffeSemuanadTCa 6Gdbd tapraserdatite podixtiontstadh iob gl tesyhraisierase,

d extraction time, as shown in the following table 4. , Furthur tests for
det ecting the i nhabctltvateatat 37 Ci b 20 hearshThen, r2aeoluanyzth rétthe seed culture broth
gl ucosyl transferase as well as for detecting pol yphenol contents of each
extract was per fwasredoculatdtk inaorea nbhebrags-hRefte irfusmrexraegpiven 1to geerfdramnthe
in 07 OCT 21b2 ' WD 01101944 15 the following table 5. pCT~KR99100616
Tabl e 4. Cat egor \ixtbattdin amdsyl thens&rer eonditions.i Th&Exincabation twap ercah plees) Ythe
acet one4 hours40250% acet one4 hour s50350% acet one4 hour s60450% acet one5
hour sExanpl e550%wtet bneth wasceb0EEges at 61000 eprhatmeit Cerperstion &6 20 minutes.
hour sg50% acet one6 hour s50950. b acet one6 hour s150% net hanol 4 hour s50250. 6
met hanol 1 hour 5@lowp athaicd3ptesdonsy roobddl wimuadded to dRemplpentttatt ¢ paecipitate
hour s5C550k acet one4 hour s9050% acet one2 hours 5 Results of the table 5
showed t hat tshe proseinsdeftaft 408 cavernight. Thek, the epsidad veascmndrifiggedagdinsat 8,000
i nvention denonstrated about 2-fold inhibitory WO 01/01944 Table S. 01 OC
T 20p2 PCT/ | QZ9xio06fea B® mutwgortpl ribithint @r predpitate yThemi the precipitate was

re-suspended in 10 mi of 0.05M phosphate-buffered solution (pH 6.8) to make it
\\) as a crude enzyme solution and stored in a freezer at -20C. An appropriate
amount of the crude enzyme solution diluted in 0.05M phosphate-buffered
20  solution (pH 6.5) was used for each test, if deemed necessary. _

Reference example 1: Tests for selecting optimum extraction solvents
300ml 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

N
4

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



G ase as | Cso (ug/ 'nQ)Contents of of henol _ p ~ ( )1~ 601308%%1“ 3@3 2 40

40exanpl 013137226
~37320392‘§8’3°§E°2%%p| e524366203873037821369223918515290150mp&r AL rved9ifaexanp
| e481185582965525 s activity agai nst glucosyWtransferase, conpared with an
extract of cacao bean husk obtai ned under solvent extraction (Conparative
exanpl e 1), whisbhitionAG® hbédifdd, & TifedC WitR0the2 pRSibLSFIKDOBEE ddution, and
mai ntai ni ng very excellent inhibitory activity against glucosyltransferase,
conmpar ed with tchacentratedtby vacrnksteydpOrtongt 66& ertatdain {rCexpractadl varao bean
exanple 2} or green tea extract (Conparative exanple 3) as a tooth decay
preventing agentusks As described above, this invention has some advantages
in that a fraction of cacao bean husk, which has nore potent activity
agai nst gl ucosyl t r arf3fréhers ¢ests fohdetecieng the dnhiffitarycadtivitéesay of ehé¢h extract, so
provi ding an econonmically feasible recovery process designed to treat
enor mous wast ehstinede sagayesin ghirokyltiagistaragrarasd wWall ads femptdesectong ipalyphenol
chromat ography in such a nanner that the extract of cacao bean husk, so
formed from cacentérdanf kackextractages perbomeed inthmidpydngttestrmedsids, aasbown
fractionated by 50 % et hanol aqueous solution. 15 20 25 REPLACEMENT SHEET
1 8 J U N 2002 ip the golswigptzblesl.CLAI MS What is clained is: 1. A process for
manuf acturing a fraction of cacao bean husk having nore potent activity
agai nst glucosyltransferase in the prevention of tooth decay conprising
steps car: a) extracting an extract of cacao bean husk by refluxing dried
,zgcao bean huskI'¢st mefl@slss acet one sol ution; b) adding said extract of

cao bean husk to_styrene-based adsortion resin;, c) washing said c extract
of caocao L€an Huskelgatieret Randihef oinhdhiseryby acheitigddi of ogachh eatteansl against
fractionation; and d) concentrating Said washed extract of cacao bean husk
under reduced Fglgggwlgapgferas@; 5(1'C . 2. The process for manufacturing a
fraction of cacao bean husk according to claim11, wherein said refluxing of
dri ed cacao bean husk8mi efapulpstrate solutiprcoonsigtiagual 348800k sugruangn025g of
4~g() Cfor 4-6 hours. 3. The process for manufacturing a fraction of cacao
bean husk accorgidigm azide digsgivadin IhefabhoeaY Phosphriegbeffered solution 4pH @F).
cacao bean husk is carried out by Wning 1-2 weight parts of 20% aqueous
et hanol . 4. TheD.BRombes glucosydtrensietase isaltion recPrepnred feomathemantfasturing
according to claim1, wherein said tractionation is carried out by addi ng
1-2 wei ght War t exasnpBoand Oddomd @ each samiple svasapet inde Hetest ubedength: d&0mm,
bean husk for fractionation, 5. A fraction of cacao bean husk with a tooth
decay - pr event i oimrey féamneterptiapan) dd makeor finpgvelume af hand. Hence, compphersmEame
SHEET 1 8 J U N 2002 O7 O CT 2002 19 6. A fraction of cacao bean husk
obt ai ned by ext#afiasensed ip dhaaPeeatgsting retbad dri »eame anpnEts|dishlded watgr

. Ah. AN. Ay. Ae. A(R Al H. AFe. AR Ay. A Al . A5. Ae. AHy. A. A. A A& A*wqDXZ
) 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 for 16 hours. After the reaction
20  was completed, the supernatant contained in the test tube was quietly decanted.
After residual glucan was aispersed 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 activiies of each extract against

25  glucosyltransferase based on the following equation 1:

Equation1

Inhibition rate (%) = (A-B) over (A)x100
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50% ethanol 22 100< 15
40% acetone 19 95 19
50% acetone 26 _ 80 . 21
60% acetone 25 90 18

Results of the table 1 indicated that when 50% acetone aqueous solution
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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
10 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.
| o Inhibitory Contents of
Temperature (T) Yield (%) activity against Gtase polyphenol (%)
R 30 18.1 90 1
J
40 20.6 66 i
50 20.3 59 -
60 59 58 ®
70 242 63 ¢
80 26.8 90 18
90 253 90 1

15
Results of the table 2 indicated that when the extraction process was

performed in the presence of 50% acetone at 40~70T (preferably 60C), a final
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104] 104] 104] %é%o%%toné )aquggllgsg gol%.honE se@cteci O{n(zgRe(fgrencé ]égcg/frzn%lég 1 and 2 at
60T for the range of time as described in the following table 3. Further, tests

for detecting the inhibitory activities of each extract against glucosyltransferase

-
‘“') 10 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.
o . Inhibitory Contents of
Extraction time Yield (%) activity against Gtase solyphenol (%)
1 hour 20.6 65 13.7
) 2 hours 21.3 60 14.0
9,
3 hours 23.9 60 13.8
4 hours 25.5 57 140 _
5 hours 254 59 13.6
6 hours 24.8 60 13.8
7 hours 23.8 67 134
15 Results of the table 3 indicated that when the extraction process was

performed in the presence of 50% acetone aqueous solution at 60C for 4~6
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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 40~50C to obtain an extract of cacao
bean husk.
Q Further, tests for detecting the inhibitory activities of each extract
against glucosyltransferase as well as for detecting polyphenol contents of each
20  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.
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109 & ()-. 5 1@%@[‘1@1& pSypdenpl Toptentygof each extract was performed 'in the same

manner as Reference example 1, as shown in the following table 5.

Example 1
A,) An extract of cacao bean husk, so formed from C(;mparaﬁve example 1,
10 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
1,400ml of 20% ethanol solution at the elution rate of 50ml/min. Then, 1,400ml
of 50% ethanol solution was again added to the resin at the elution rate of
50ml/ min and extracted by solvent to obtain a fraction of cacao bean husk with
15 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 d«‘ecting polyphenol contents of each extract

was performed in the same manner as Reference example 1, as shown in the

20 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
25  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
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| 1 50% acetone 4 hours 40
2 50% acetone 4 hou-rs 50
3 50% acetone 4 hours 60
4 50% acetone 5 hours 40
i} Example |5 50% acetone 5 hours 50
6 50% acetone 5 hours 60
7 50% acetone 6 hours 40
8 50% acetone 6 hours 50
9 50% acetone 6 hours 60
1 50% methanol 4 hours 50
2 50% methanol 1 hour 50
Comparision| 3 50% methanol 1 hour 20
\:) exmaple |4 50% ethanol 4 hours 50
5 50% acetone 4 hours 90
i 6 50% acetone 2 hours 90 )
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8 21 36
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)
Comparative| 3 94 13
example 4 81 18 _
5 58 29
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5

Results of the table 5 showed that the fracton of cacao bean husk
prei:ared according to this invention demonstrated about 2-fold inhibitory
activity against glucosyltransferase, compared with an extract of cacao bean

husk obtained under solvent extraction (Comparative example 1), while
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(LO%0M+M&: (5) 3% ( 1%%5%3 ago/gé, t 'sr{géention 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

0

10  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 -
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decay comprising, steps of:

a) extracting an extract of cacao bean husk by refluxing dried cacao bean

husk in aqueous acetone solution;

b) adding said cxtract of cacao bean husk to styrenc-based adsorption

"‘) rosing

c) washing said extract of cacao bean husk with ethanol followed by the

addition of ethanol for fractionaton; and

d) concentrating said washed extract ol cacao bean husk under reduced

pressure at 40-507.

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 40-80C for 4-6 hours.

4]

The process for manufacturing a fraction of cacao bean husk according to

ﬁ) claim 1, wherein said washing of said cxtract of cacao bean husk is
~

carried out by adding 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 fractionation is carried out by adding 1-2 weight

parts of 50% 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.
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