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0

'U'VIU1

1J~~uu3"1n1'iu1L~1~~ul i'i'i..;:fuiJ1u~11-n1 un1'ifn~1. .
1 .. .':f .¥ 4 'iflL ""~'fJnLL~~Y1U~1n1lU L U'fJ~~1n~n1'iP1n~1~~1I'fJ~n1'i

~1uL:fi"fJLLufl\i\L1fJ1I'fJ~~~uli'i'i-nu~1;i1~ 1 ~~uli'i'i""~1fJ'DU~

1~C1nu1~1~~~1 u~:fij;)i1ru.yJm-n1 u-rl'fJ~U1n ~'fJ fJ1fn~LL~~
"

1 UU1n fJ1~-iluLL~~fJ1iJ'Juu1n 'D1t.j~~1LUu~'D~~uli'i'im.jf.
LUULfl1'fJ~~~v1ufJ~LL i'ii""~1fJnu~1u1uLL~~ufJ~luvt'J 1~n 'D1

3"1~'fJVl1~i'iC]n~P11~j;)f ~1 Theasinensis Linn. 'D1LUULfl1'fJ~~~

'DU~"",1~ 'D1'J~ULtJU'D1~LL'inv1ufJ~~~'D11 ~u-n1Luul~~~ .
d ~ '1 "" 1 d d".1 1 .. ~ .1'1 '

VlL~'iru~~~ UVl~~'D~~~uj;)n'Dn u~~n~ru~'iu~1I ~'fJn
~ " . "

~1I1'Jfl-1i1fJ~'fJn~1'iii3"1n~u".,'fJ~ ~U'D13"1~uri1Lu~1uIEIUL~fJ

LL~~~U 1J~~uuu~nnUv1P11i~n1 ~u &1:Iu IEIUL~fJ IEIU1~UL:nfJ. " ~ .
LL~~ 1 VlfJ 1u'D1v1111fJ1 U.;r'fJ~j;)~1~3"1'fJU 3 -nu~ ~'fJ'D1L1ifJ'J (Green". 1 '
tea). -n1~1 (Black tea) LL~~'D1'rJ~'fJ~ (Oolong tea) 'D1LLj;)~~

-nu~ r;i~n~1'J~~LLj;)n 1;i1~nuv1,tuj;)'fJUn1'i~:fij;) ~'JUU'i~n'fJU

v1~1;;ry1l~~'D1 l~LLnLfitf)U (Theeine) LUUriJ~fl~~'fJfJ~-nu~
d 1 .. J'" .1 0 .. ..

".,u~ ~fJ~C]Vlfin'i~~U'i~UUu'i~~1Vl~'Jun~1~ ~~1'i'fJL~UU

(Adenine) m'fJ1u'i3"1u (Theobromine) LL'DUflU (Xanthine) LL~~

~~I" 0..1. "d
Vl ~'fJY1~~U (Theophylline) ~1'iL ""~1UVl1""U1Vl1lfJ1fJ""~'fJ~~~

1.jffn~ 1'ifl\1~LL~~'lTU1J~~1'J~

'D1 LUU ~'Dv11~fu n1'i~t.jfJ'fJ u1~n11~1I'J1~1 Un1'iU 'fJ~nu

1 .':f "1.1 d.'I"" 0«d4
'iflY1U~ L 'DU ~ Uu'i~L VlP1ry~u~n1'iP1n~1i'iU'J1L~nVl~~'D1~~

LUU1'ifl-ilu~U'fJfJ~1nLd'fJL\i\fJunuL~nvt'Jlu2 Rosen31~vl1n1'i.
Vl~~'fJ~ 1~fJ1-:i".,u~~-n1LmfJU L \i\fJUnu~~.J1LU~1Luun~~" .

1 '1 ~".¥ d. 1" ~ 1 .':f " '1.1
fl'JUfl~ ~fJ ~~ ~ ".,L-n'fJLLUflVlL'ifJVlVl1 ""Ln~ 'iflY1U~L1I1 ~u ~~. .
n 1 'iVl ~ ~ ~ ~i'i U ~1".,U v1 ~ ~ -n1-il U~ U'fJ fJ n ~1".,U v1 ~ ~.J1 L U ~1" . "
'fJU1~3"1iifJ~1;;ru 1~3"1n1'iVl ~~'fJ~ 1 u".,u i'iU~1-n1~~n1'i~~~~1I'fJ~

~ "

fl'i1U~:fiUVl1if4 uur;i'J-ilULL~~~~n1'iLn~ 1'ifl-ilU~ iiutf~n1'i~:fij;). .
n~LLflu'Du~1~~~~1fJ.J111'fJ~L:fi"fJ~Lj;)1i'i1j;)fl'fJfl;;~ ~'JLL VlU..,qs

" .

Ramsey LL~~flru~6 LL~~ Osani LL~~flru~7 'i1fJ~1U~1flUv1~~

.J1'D1LUUU'i~~1~~~~riJj;)'i1n1'iLn ~ 1'ifl-ilu~1~ LL~~~1-:iL ~U.
~13"1ili~1ru~1'i;.J~'fJ'fJl'i~' u1u'D1~~i'i'fJ2.4 1~fJ;.J~'fJ'fJl'i~

" " "

~1~1'iC1LU;fJULUU;.J"j'fJ'fJ 1'i'fJ~U11Vl~ (fluoroapatite) vl11-:i
".':f ' "8 ..

Lfl~'fJUY1UVlUVl1Uj;)'fJn1'i~~~1fJ~'JfJn'i~ ~1nn1'iP1n~1

LL~~~1-:iL ~U~1'D13"1~~~~riJj;)'i1n1'iLn~-ilu~~~U'fJn~1nLUU~~.
~1n;.J~'fJ'fJ l'i~L U~'JUU'i~n'fJU1I'fJ~ 1u-n1LL-1i'Jii~i'iu~1'D1~1~1'iC1

"

iiutf~n1'iL~1ry1l~~L:fi"fJ~Lj;)1i'i1j;)fl'fJfl;;~ ~'JLL VlU~"9.10 'D1~1~1'iC1

iiutf~n1'iL~1ry L~U 1j;)1I'fJ~ L:fi' 'fJ LL U fl\i\ L1fJ 1~fJ~ ~n1'ivl1~1U1I'fJ~

LteJULen3f:ijUIf)~L~~ (enolase) 1 u~c)Ln~ .1~L~=D~ Kashket LL~~

~cu~ 11 Lvi~n~~1T~nc;)"1nen1'Y'jlJ~1~~1T~iilJt~n1Tvi1~1U

~1f)~LteJuLen3f n~.1~on~ VlT1U~LyJIf)LT~ "1nL:fIf)~L~1'Y'j.1~~If)~~~"

3:J'JLL VlU";; ~~~~~~lf)n1T~~~n~LL~uenUC;)L,j~~~1U,]1LL~~~C;)"

riJ~T1n1T~11~nTc;)4,12,13 Elvin-Levis LL~~ Steelman14 T1U~1U

~1 ~1i~~n c;),,1 n 1lJen1~13-J1T(1 iilJ t~ n1Tvi1~1 U~ If)~ L teJU L en3f-
.. '" " ..

n~LL~U enUVlL~~ (glucan synthetase), Lc;)nenLLVlTU ,!!L~T~

(dextran sucrase) LL~~n~ .1~on~ VlT1U~L yJIf)LT~ vi11-:i~~~

iilJ t~n1n ,,1'ru L~lJ .1~~If)~,,~U Vl1{jlJ1~"ilUC;) LL~~iilJ t~n1T~~~3-J
~ .

~1f)~.1 'Y'j~LLen~~1LTr!r Ulf)n"1nyJ~If)If)LTr!r~vi11-:iLnc;)n1TiilJt~n1T"
L,,1'Cl.J~If)~LLlJ~\iiL1U (bacteriostatic) LL~'Jii~~~1T~U 1 ~~~nc;)Lvi

,,1n 1 U 1lJ"il1 LviLLrlLL VlUUU (Tannin) Lflu~1TUT~nlf)lJ.1 'Y'j~YJulf)~n

(polyphenol~c compound) vi11-:iLnC;)T~~3-JLL~~~1C;) Lflu~1T~~

~ d.. 1 d ~ 51516 ~ ..
n~U~If)3-J"iI~Lnc;) U~CU~Vl~3-Jn"il1" ~1T~~nC;)LLVlUUU"1n

1lJ"il1~c;)riJ~T1n1nnc;) .1T~-iiu~ (anticariogenic) Lvivt~1 ui~t)

Vlc;)~If)~LL~~1 U~U3,14,17,18 LL~~iilJt~n1Ti~L~T1~~~1Tn~LL~U~"

~~~1u1u,]1 (water soluble glucan) "1n,]1~1~,!!.1~T~

yJ~If)If)LTr!r~'J13-JL,j'3-J,j'uvt11-:i~~1un1T~c;)n1T~~~1U~If)~"

LL~~L =DU3-JLL~~yJlf)~L yJ ~ .1c;)unTc;) vt~yJ~1f)1f) LTr!r~'J13-JL ,j'3-J,j'U~~LL~~" "

yJ~1f)1f) LTr!r~'J13-J L ,j'3-J,j'uvt1,,~vi1U~mU1nlJ~~n LZlC;)Tlf)nonlf)~U1 L Vlrfl

~~'JL~~lf)lJ-iiULviLfluyJ~1f)1f) .1TIf)~U1L Vlrfl yJ~1f)1f) .1TIf)~U1L Vlrfl,1" "
"~VlU~lf)n1T~~~1uvi'JunTC;) Lvi3-J1nn~1 LZI C;)Tlf)nonlf)~U1 L Vl~" 2,13

Ulf)n"1n,1LL~'JyJ~1f) If) L Tr!rii~~ ~~nlJ LLlJ ~\ii L1U ~ If)~ c;)nT~lJ'JUn1T"

Ln~.1~L~on~ .1C;)uLuiilJt~LteJULen3f:ijUIf)L~~ (enolase) Lflu~~1-:i

~c;)ili3-J1CUn1T~11~nTC;)LL~n ~n

-iiU~LUU .1T~1 u-rlIf)~U1n~~1L ~~tJ1~ru3-J1"1nLLlJ~\iiL1U. . ~

~L~1'Y'j.1~~If)~~~ 3:J'JLL VlU~"9,20 LL~~LL~n .1~LLlJ~=Dlti~ (Lactoba-

cillus )21 vi11-:iLn c;)n1T~Cl.JL~ULLifi1 ~~If)~L~~lf)lJ-iiU .1c;)unTc;)

.. d.l' """".l' ~ ~ ..
LL~ ~~nVlL"il1f) LLlJ ~Vl L TU~T1~~U,,1 nU1 ~1~n~ L~~ nTc;) LL~n~n"

n c;)nilf)u~'J-iiu.1c;) uvi11-:iLn c;) n1T~~~1 u~ If)~ LL ifi1 ~~UT~n If)lJ.
nU;]ULUUL dIf)L~If)-iiU LLifi1~~tJ1~ru 1 UL~~lf)lJ-iiuLviLLrlIf)UUVl1U. ~

~1T'Y'j'JnLL~~L =DU3-J LL~~yJlf)~yJlf):;~ Ldlf)-iiu(1n:fl~L~ U~J11'Y'j"

~'J13-J LuunTc;)u1u 1 ,,~vi11-:iLn c;)n1nu~uuLLU~~;]UlJul'i'J-iiu

.1c;)UL ~ULUU"C;)~~1'J 19 ~~LUU"C;)L~3-J viU~If)~.1T~-iiu~~Lnc;). . .
lJUL~~lf)lJ-iiU

~L~1'Y'j.1~~If)~~~ 3:J'JLL VlU";;~~'J13-J~13-J1T(1~~1 un1T"

L U~UU,]1 ~1~ n~ .1~~ L U U nTc;) LL~ ~ ~n LL~~VlU~If)~J11'J~ ~'J13-J"
."1 ., "'" 22 '" , .l' 0 1" l '

LuunTC;) Lc;)c;) 3-Jn1TVlc;)~If)~'Y'jlJ'J1L"ilIf)Vl1 ~nTC;)~~~3-J ULL~U
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fI'1U~'113.JLL1~Lv111 n'U'YJn~~'fI~ LL~'1,j111JL~~u~v13.ooo 1t11J1

'U1~ LU'UL'1~1 1 0 'U1~ ,j1~'1'Ul~11JYl~~t11J1;it111J25

n1"i'VI1'\.J;3J1tUn"iG1~anGin25
.. ~ r ~ ~ ~~

Lj;I'IfJ~"'~'fJ~Vl~~'fJ~Lj;I~U1n~U"'~'fJ~~:: 1 ~~~~j;I'I

~1'lU~:fIUVl1U23 L;'fJn~3.J~,)LLVlU'; ~L~1"f'j1~~'fJ~1~'IIU~~"f'jU. .
-J '1 ~.. ~ II -"1 .. 24 .,f

3.J'lnVl~~LU~1'lU,,!~UVl1f.J ~'fJ 'IIL1LVlu 'II (serotype c) L'II'fJ

~L~1"f'j1~~'fJ~IOi'~ ~,)LLVlU'; 1'LttJu1'113f~1~1~~~VI't'lU~L~'fJL1~.
1 Un'l1LU~f.JuJ'l~'l~'II1~1~1 \XLUU~1~LL VlULL~::J'l~'l~n~ 1~~OJ . OJ1" a II .. 1 ~ ..1. I-J t 1LL~:: 'IIL'fJUL'n3.Jn~ ~'n~Vl1'lU~LY1'fJL1~Lu~f.JUU'l~'l~'n ~1~

OJ OJ

LuuLttJn~1'l L'n~rfj~~'lf1"f'j~LL'n~~'l11~1~LLri n~LL~U (glucans)
..1 .,f a II .. 1 ..

LL~::Y11~LL VlU (fructans) U'fJn~'lnUL'fJUL'n3.Jn~ ~'n~Vl1'lU-. OJ..1" ,.. .,f ~ ~ .":r

~ L Y1'fJ L1~3.JUVlU'lVi ~ 'fJn'l1f.J~ Ln'l ::1I'fJ~L 'n'fJ LL U ~VI L 1f.JnU ~')Y1U

.. ,.,f " ~ "
LL~:: n'l1f.J ~ Ln'l::1::~,)'l~ L'n 'f) LL U ~VI L 1f.J ~') f.Jn UL 'fJ~ ~,)f.J

n'l1~~f.Jrl~r;~tlU1::~~;'~~::Pin~'l~~1I'f)~~'l1~n~~'ln.
1U'n'l~~,)'l3.JL.ji3.J.jiU~'l~ 1 ~'fJn'l1iiutf~n'l1~1'l~1"f'j~LL'n~~'l11~

LL~::n1~LL~~~n1l'fJ~L;'fJ~L~1"f'j1~~'fJ~IOi'~ ~,)LL VlU'; 1 U~~'fJ~

VI~~'f)~ Lmf.JULVif.Junun~3.J~,)u~3.J L~'f)U'l.ji'f)3.J~mULUU.. OJ
LL U,)VI'l~~i1~1 un'l1u'f)~nu11~Y¥u~ .

L~~~11~::~1tJ~1~1~1ULL~nL~~ (standard lactate) LL~::
. ..

~11~::~1tJlJi"1'f}f.11~ 20 1~Lf11~~1~~1U~~'f}~VI~~'f}~~1~~1{;),1J

L~~ln~~u U~L~'f}f (Glycine buffer) 2 ~~~~~1, NAD+

0.1 ~~~~~1 LL~:: LDH 0.1 ~~~~~1 ~~1U~~'f}~{;)'~n~1'1\!1

luu~V; 37 'f}~Pl1L'D~L~tJ~ LtJUL'1~1 20 U1~ \!1~1;;~1i11n11

~~LL~~V; 340 U1L UL~~i25) ;]'1tJLf1~'f}~tJ';j-~LtJf1L~1L yJ1~~L~'f}f.. ..
, .1 d.'1

(UV Spectrophotometer) ~U 7800 (lasco, 1.J1:;LVlPI'1J~U)

r;;1U'1tU ~1m~1 tUn1~LL~n ~n L~ tJ L ~tJ1Jn1J~~'f} ~~1 ~1~1U
,"

d .. " ~ - . Id " "
'D~ L~1tJ~ ~'1 tJ'1fi L~ tJ'1nULL~:: L1.J~tJUf1'11~ L 1I~1IU1I'f}~~11~:;~1 tJ

~1~1~1uLL~nL~~LtJuIi11~1~ 1..

n1-a~1'lJ;3J1~t'Wil.L"ZIRR11-ac;i
1""~ 26 1 0' :' 1"J!')fi Nelson-Somogiyi method ~tJU1~,)UU1 U~If)~

~1'i~~~1tJt;T')lf)rJ1~L~3.J~~1u""~If)~L,..,~tJ~ 2 ~~~~~'i LL~,)L~3.J

LIf)VlVl~LLIf)~nlf)l!lf)~ (ethanol) 95% (LUU) 4 ~~~~~'i ~~1u

LL~~~""~If)~ ~~3.J1iiL')1nULL~')~~:ft~1rj1 U'fi1~.J1LL;j~U1U 30
~ 0 '1.1 d d ~ !'I ~

U1Vl U1""~If)~ LuL""')tJ~Vl 3000 'iIf)U/U1Vl LuUL,)~1 10 U1Vl

L Vl.J11~t/i')uuu:ft~ LL~,)L~3.JLIf)VlVl~LLIf)~nlf)lIlf)~ 95% (LUU) 4

~~~~~'i L~rJ1""~If)~U'i~3.J1CU 30 "tJU1Yi u1""~1f)~1uL,..,~tJ~vi

3000 'iIf)U/U1Yi LUUL,)~1 10 U1Yi vi1':1~n~f~ ~1n,fuLVl

.J11~t/i')uuu:ft~ LL~,)L~3.Jn'i~1l11~'i~~1f)1n (HCI) 613.J~'lf 0.2

~~~~~'i L~rJ1~u~~nIf)U~~~1tJ,..,3.J~ L~3.J1"J!L~tJ3.J1l1~'ilf)n1"J!~

(NaOH) 6 13.J~1f 0.2 ~~~~~'i ~~3.JliiL')1nu L~1tJ3.J""~If)~
.. :' "' ..

Vl~~If)~ L~3.JU1n~U~~""~If)~~~ 0.8 3.J~~~~'i L~3.J~1'i~~~1tJ

3.J1~'ij1un'ij 1~~ (standard glucose) LL~~~'l'i~~~1tJt;T')lf)rJ1~

0.2 ~~~~~'i1U""~If)~Vl~~If)~~13.J~1r;iu L~3.JtiJ~~11~.J~If)U-

LUlf)nLIf)L~ur!r (alkaline copper reagent) 1.0 ~~~~~1 VJn""~If)~

U11u~3.J 10 U1Yi U~lf)tJliiLUULL~'I\~3.J 1f)1~1u13.J~UL~~

(Arsenomolybdate) ,..,~ra~~~ 1.0 ~~~~~'i vT~""3.J~~~3.Jlii

L,)1nu U13.J1;;~Pi'ln1'i~~LL~~vi 600 U11UL3.J~'i 1~tJl.n'L~~If)~
OJ

~LU~ 1~11 ~~~L~lf)f mili3.J1cu1 ~;LL"J!~~11'ir!rviLn~;fu 1~tJ
0 ~ - l; 0

n11~1U,)CUL VltJUnU,..,~ra~~11~~~1tJ3.J1~'i~1U ~1nUUVl1n11
dO" ""

Vl~~If)~en"1nU 10 ~"i~ ~13.J;rU~If)U~If)~n11Vl~~If)~r;i~nfl1,)
l; ...
~U~U

.. ..

n"aLall\1LftiJ

L'fn!)~L(;lT~l(;l~!)~ri~ ~'1LLVlU~ 'a1uvTufi KPSK2 ~ln.Q"Q ~ .. ..
J11~'11]1~~1]'1'1VlU1 ~ru:::VlU(;lLL ~VlU~l~(;l'i ~'f'11~~n'iru),J~1-. .
~VlU11tJU L:ifu~1 U'f)l~l'iL ~~'1 (tryptic soy broth) (Diffco Lab,

1 .. .. 'I 'I" oJ .. 1"
USA) Un11]~1'iU!)UL~'f)'f)n L'D~ 5% Vl 37 'tI~~lL'D~L'DU~ 1]

L'1~lU1U 48 i'11),J~ ~ln,fu,j1),J1UfU~'11),J';u1m;!~ln1'i.
~~~;ULL~~ (Optical Density) vi 550 u11uL),J(;l'i Lv11nU 0.6

1~u1.jfL~1'f)~~Lu~1(;l'il~(;l~L~'tIf (Spectrophotometer) ~U

Spectronic 21 (Bausch and Lomb, U'i:::LVl~~~f-'!)L),J1n1)

L(;l1U),J~~'f)~Vl~~'f)~ 7 ~~'tI~ L~1U),J1]11~u ;!),J1U1]1 4.5

nf),J 1UJ1L~'f)~ 1 00 ~~~~~'i LUUL'1~115 u1Vi ,j1),J1L~'tI~1~
1 .r.r.. . oJ.. r

U'tI1~1'iL~U~L1]'tIVl'tl~ tlL'1~ (Todd-Hewitt media) Vl),JU1~1~

'Dl~'i~ 4% 1m;!~'11),JL,j'),J,j'U1I'tI~~1'i~n~~ln1]1 50.0, 33.3,
..

25, 20, 16.7 LL~::: 14.2% 1~utf1),J1~'i (VN) L~),J'tI1~1'iL:ifU~
.r ., ~ , Q QQ 0 ~ , ..

L1]'f)~~n~l'1~~'f)~~::: 6 ),J~~~~'i~l~'iUn~),JVl~~'f)ULL~:::L~'iU),J.
.r .r~" r.:. 1 0 '1.1 "

'tI1~1'iL~U~L-n!)Vl L-nU1n~ULL VlU1]l U~~'tI~~'1U~),J U1 LlJL1J1.
.. ,J" ~'Ir oJ

L~'i'tl~'J.j1L1]'tI~'1U~'11),J~UL!)U1 (Autoclave) Vl 121 'f)~~1

L'D~L~U~ ~'11),Jt;iU 15 U'f)UfI/~1'i1~d'1 LUUL'1~l 15 u1Vi

LL""'1L~),J~1'iLL1J'1U~'tIU1I'tI~L;f'f)~L~T~1~~'tI~ri~ ~'1LLVlU~ ~~LU

35 L),Jl~'i~~'i Vln~~'tI~,j1LUU),J (incubate) J11u1;!u'i'iU1n1~.
oJ .. 'I 'I" oJ "-'"1
Vl),Jn1'D~1'iU'f)UL~'f)'f)nL'D~ 5% Vl 37 'tI~~lL'D~L'DU~ LlJUL'1~l

48 i'11),J~ ~ln,fu~11~~'tI~,rU~~ 3 'i~uft,)'I~fi invP.T~inn
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n1't7jL~'t1~,J,]'f)~'ti'V11~~t1m-nLU'tLLri't~ SPSS 'V1~~'f)1J"
l~u'l; one-way ANOYA LL'ti~ LSD L~'f)~~U~1fi1L'U~U

(arithmatic mean) LL'ti~1J~nn1'tn't~~1U'iJ'f)~,]'f)~'ti'l 'U'tU~,)'U
" "

L~U~L1J'U~1111't~1'U (standard deviation) LL'ti~LmU1JL Vi UlJ tJ'ti
..

'iJ'f)~~1't~n~~1n'llJ"I!1~,)1~L']~']'U(;\1~1 (;\'f)n1't'ti~m~1ru

'1" .,.. -~ ~ ..J~ .r "'1
~ ~'tiLL"D~~1 ~'t~LL'ti~u't~1run't~LL'tinl11n'V1Ln~~1nL "I!'f)~LI11't~ ~111-

P1'f)~;;~ ~,)LL'V1'Ut/i~'t~r;i'1J~,)1~L~'f)3T'U 95 LU'f)fLeii'Ul'i'

eJ~n'1'aAn'l.i'1

, " "
20.0, 25.0, 33.3 LL~:; 50.0% VN '\"itJ'J1V1nrJ'J13.JL'lJ3.J'lJU'IJ'1J~.
~1d~n~"1n-n1~v11n1dV1~~'1JtJ~13.J1dC1~~n1d~11~1'\"i~-

LL -n rJrJ11dfl'IJ'1J~LLtJ rJ\iiL1UL~'1J L \iiutJntJn~3.J rJ'JtJrJ3.J 1~u~rJ'J13.J. ."" ~:;
L'lJ3.J'lJU 14.2, 16.7, 20.0 LL~:; 25.0% VN ~13.J1dC1UtJU~md

~11~1'\"i~LLonrJrJ11d~1~nt}iL~u~nu LL~~rJ'J13.JL;;3.J;;U 33.3

LL~:; '50.0% ~13.J1dC1tTtJtT~1~U'1JU~~ CJ~mdV1~~'1J~LL~~~l U
.oJ '

11I1d1~V1 1 LL~:;d1J\ii 1..
md~11~nd~LL~n~n . L~'1JL~3.J~1d~n~"1nltJ-n1~~lu

J .¥ '1"" " ", ..
'1J1mdL~U~L-n'1JI.""3.JrJ'J13.JL'lJ3.J'lJUI1I1~ 1 rJ'1J 14.2, 16.7, 20.0,

, " " ~ ,
25.0, 33.3 LL~:; 50.0% v/v '\"itJ'J1V1nrJ'J13.JL'lJ3.J'lJU~~n~1'J.
UnLrJU~ 14.2% v/V ~13.J1dC1tTtJtT~n1d~11~nd~LL~n~nl~

1~uL~'1JrJ'J13.JL;;3.J;;U'IJ'1J~~1d~n~"1nltJ-n1ro1'1Ju 1 LYl3.J;1u nd~

...oJ.¥", o~

LL~nl1lnV1L-n'1J~d1~":;rJ'1JU 1 ~~~~11I13.J~1~tJ CJ~n1dV1~~'t)~

LL~~~l UI1I1d1~~ 2 LL~:;d1J~ 2 L~'1JV1~~'1JtJV11~~f1~LLt}i'J'\"itJ~1
..

~1d~ n ~,,1 n-n1~13.J1dC1 tTtJtT~n1d~11~ nd~ LL ~ n ~ n'IJ '1J~ L:f'1J 1~

'1JtJ1~~iiu~1r;)ry

~1nn1'i'V1~~'eJ~L~'eJ'V1~~'eJ1JtJ'i:;fi'V1fin1'1'1"IJ'eJ~~1'i~ri~

~1n11J"J!1Y;f1'J13.JL']3.J,]ur;i1~ 1 1 un1'iii1JtT~n1'i~11~1 'I'I~LL"J!f1-

f11 L 'i~ LL~:;n'i~ LL~n ~ n"IJ 'eJ~ LL 1J f1Vi L TtJ'I'I1J11m3.J1 ru yj~'eJ 'eJ L 'i~"

1U~1'i~ri~~1n11J"J!1L~'eJ~1~~'JtJ.J1niu 50% (1:1) '1'11J

m3.J1ruyj'\l'eJ'eJL'i~ 4 ~'JU1U~1U~'JU (ppm)
" 1 ~ .,.. d":., ..:.r

n1'i~'i1~ 'I'I~LL"J!f1f11 ~'i~ : L3.J'eJL~tJ~ ~ U'eJ1""1'iL~tJ~L"J!'eJ

1~£JL~3.J~1'i~ri~~1n11J"J!11-:i~f1'J13.JL']3.J,]Ur;i1~" ~'eJ 14.2,16.7,

..I - ~ oJ "",' "'14 1 " a'l -~ "
"1"1~'WI 1 LLft~~~fI~tI~ft11ftn~~1nL1J"1V1f1'J1~L~~~U~'1~" ~tln'11ft1'1~L~flLL'flf1'1 1~ ~tI~ftL~1~L~f1'i}f1f1ft ~'JLLV1Uft

Table 1 The effect of tea extract on polysaccharide production by Streptococcus mutans.

"~"alLialiU!lil~..".ii"'i.,n'l.'U!/.,

(% t"lI~aI""'i)

\J;3J.,~1'Wi~tI , 1'1'; (mg/mt)

(mean:!: SD)

50.0

T ,.. ... ,~ " - - . - AA
( )11""','~'1I"~"V1l~I~I~'1'1~LLlJ1nlJ1'1-1Y\'I'1-1~U'I~'1f1nlV1'1-3~n~ n > 0.05
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Fig.l The effects of tea extract on extracellular polysaccharide production by Streptococcus mutans.

GI'1'j'1~..i 2 LL~~~~fl~{J~~'11~n~"'1n11J1I'1~f1,)'13JL']3J']1JIJ1'1~ 1 lJ1{Jnl1~11~n1~LLfln;jn ~{J~~L~rYiL~f1{Jf1~~~,)LLV11J';

Table 2 The effect of tea extract on lactic acid formation of Streptococcus mutans.

~~'131L!i3l!i\t!lil~a'1..an6l'i'1n'L\J!I'1

(% tGl!J\J~3I'161..)

~3J'1(Un'j61~anin (mM/ml)

(mM/ml) (mean :t SD)

20.0

50.0

I LL~~~';1L~~Um~~fI'J1~LL~ntJ\1~tJ,j1~~uu-li1I'iCYVl1~~"~ (p > 0.05)
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Fig.2 The effects of tea extract on lactic acid production by Streptococcus mutans.
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"

rJ'fIrJr1'~ ~,)LLVlU~"'O.ll n'ldVl~~'fI~~U1'lL~'fIrJ,)'l~L.ji~.jiU'IJ'fI~
Q.r " ~.r, ,

"D'lL ~~'lJU n'ld~d'l~nd~LL~n~n'IJ'fI~L"D'fI~::rJ'fIfJ 1 ~~~~ LL~

~'l'l-lfUn'ld~1'l~ 1 ~~LLenrJrJ'l1df1~U1'lL unlCi~Vl~~'fIu L :f'fl~1'l~.
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04 04 d Q "" ~ d... " '1 "04

'IJ'fI~LLUrJVlLdfJ L~'fIL ~~rJ,)'l~L'IJ~'lJUd::~U'I-IU~~~nd::~U~ 'I-I~." 1 04 1 !'1".r
n'ld~d'l~ ~~LLenrJrJ'l d~ ~~~'ln'IJU

.J' ""~ d ~::
~'lnn'ldVl~~'fI~U "D'lrJ,)1~L'IJ~'lJU~'l~~Vl~'l~'ldtlfJUfJ~." 1 04 1 .. ~ 1"'" oJ

n'ld~d'l~ ~~LLenrJrJ'l d~LL~::nd~LL~n~n ~ rJ'fI 14.2% VN en~

3'1 rJ,)'l~ L .ji~.jiu~~n1'l rJ,)'l~ L .ji~.jiutJn ~~U fJ~ ~~ vT~J uti'l
"

UT1Jl rJLU"D'lL U:n~~tJd::~'l;;U~~13JU'l~::3'1CJ~ 1~ fJ ~d~(;]'fIn'ld

U'fl~liu1drJ.;:J:uCJ 19 LL~"l U:n~~tJd::~'l;;ULd'l1W1furJ~'fI'fI1df1~'ln. "
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rJ,)'l~~'lr1'ruL un'ldfnM'l~~ ~~U'IJ'fI~rJ~'fI'fI1d~"'l UtJ,)LrJ~'fIU.;:J:U

~ ."

LL(;]'I-I'ln~'fI~n'ldL.jf"D'lL un'ldiiutf~L :f'fl~L~1~ 1~rJ'fIrJr1'~ ~,)LL VlUrl;

~1 L ~j;1'iJ'eJ~ 11~.;f1..lCJ LU1..l~fJ!J6.J"iu 1~fJvt'J 111~1 Ln ~~lnL:!i'eJ, ,
« 1 ~.. .. d .r r..

~Lj;11Vi j;1~'eJ~~~ 6.J'JLLVl1..I~ L1..I'eJ~~lnL-n'eJLLU~VlL1fJ-n1..l~1..I 6.J

rJI1..11~11..1nI1~11~n1~LL~n ~nLL~::1 Vi~LL-n~~111~~ln'eJI~11

Vi'JnJIj;11~ 1~fJL'UViI::-n1~1~ L:f'eJ~Lj;11Vi1j;1~'eJ~~~ ~'JLL Vl1..I~"
, ."1 1"".r;: d...r ~ °'1"
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".J' ,.. ..1 1 .. .. '1 '1 ". r;:
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Abstracts
Objective The objective of this study was to determine the effects of tea extract in different concentrations

on the inhibition of polysaccharide and lactic acid production of Streptococcus mutans (S. mutans)

KPSK-2 in vitro.
Material and Methods The Streptococcus mutans were grown in Todd-Hewitt broth containing 4% sucrose
and tea extract (4.5 g of tea leaf boiled in 100 ml of distilled water for 15 minutes was diluted into the

following concentrations: 50.0, 33.3, 25.0, 20.0, 16.7 and 14.2% v/v respectively), the samples were incubated
under 5% CO2 at 37"C for 48 hours and centrifuged at 3,000 rpm. The supernatant was analyzed for bacterial

polysaccharide and lactic acid production in comparison with the control group.
Results The data were analyzed by ANOVA at 95% confidence. The results showed that the tea extract at
different concentrations inhibited polysaccharide and lactic acid production by S. mutans (p<0.05), except the

14.2% V/V tea extract could not inhibit lactic acid production.
Conclusion The tea extract at concentrations of 50.0, 33.3, 25.0, 20.0, 16.7 and 14.2% V/V significantly
inhibited the polysaccharide production (p<0.05) when compared to the control group, but no difference in

inhibition of polysaccharide production among each concentration. The tea extract at concentrations of 50.0,
33.3, 25.0, 20.0, 16.7% V /V significantly inhibited (p<0.05) the lactic acid production when compared to the

control group and there was difference in inhibition among each concentration.

(CU Dent J 2001;24:195-202)

Key words: Fluoride; lactic acid; polysaccharide; Streptococcus mutans; tea extract.
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