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Streptococcus mutans® F2& HAdte] ot o]zjdt
4 AAZLEL b2 AT s E dojr”,
Streptococcus mutans®| ZAALe|E-E 71t Streptococcus
mutans® phosphoenolpyruvate : fructose phosphotrans-
ferase systemol] &Jste] x| Eo] Mgz Lube]m o4k
3}s]o] xylitol phosphate”} ®t}. ©] xylitol phosphate® Al
elA AR &3 £ E o] Streptococcus mutans®)
e AT, AL 2 Qatshs @8R TR0 u}
gt Zol7k ydl #ide] 918 v A £5F, thes,
ZAHEL 27 I e AAFHRA gerP,

Streptococcus mutans$} Streptococcus sanguis ) %FA]
vjxlo] f3-Z H718MH lactose-phosphoenolpyruvate-
phosphotransferase system(lactose PTS)¥} f-galactosi-
dase®] A4¥e] FHETY . Streptococcus mutansolA 43S
F2 lactose PTSe 93] ATz ewte 3 3o ZS2EQ
2:9] 6 Aol A4tstr} dojdth QAAkEsF B 3L phos-
pho-f-galactosidaseo] 28] =33} galactose 6-phos—
phate® 3= o] &€

ALY EL 23 AL de oA MMF) F5E
FellM T=goz talr} =, o AFAE 988 Aoy
SAPFTHO o] wf WA 9 FR Folle FFE Easix
& dojub= AEA (osmotic) AAF FEITHY . o7t AAF
+4EF 7 T FhE e FTL F23 B3
o Aolg-AF BAL dAElE e EHor AUdES
AFHA BN G2 AR ol YFE vl Aotk FAl
TRAATLZ F23 Streptococcus mutans, Streptococcus
oralis, Streptococcus salivarius® +% Al = AL e} Eo)
dEgE rE Aoz Alsdd
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Streptococcus oralis, Streptococcus salivarius®] 5% A
o g AUejEe] G2 Buxl APt
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1. BAIME ¥ vt
Streptococcus mutans Ingbritt strain, Streptococcus

oralis(ATCC 35037, Rockville, MA, USA), Streptococcus
salivariuse B85 A& FASHLH, FAATS M17

HAuHA] (Difco, Detroit, MI, USA)olA 37°¢C, 18417k uhek

sk,

2. Streptococcus mutans2t EAlol| o|x|= |t AHUz|
=0l g%

Tryptone yeast extract A= (1.7% tryptone, 0.3%
yeast extract, 0.5% sodium chloride, 0.25% potassium

203

CHgt-oA| =] x| 31(2) 2004

phosphate)dll 1%, 2%, 4%, 8% w32 95 F£x 4% AL
&3 W3lsle] ArletaL, 0.2% £=22 & 718 tryptone
yeast extract AAMAR|o 1%, 2%, 4%, 8% AL EE &
£o7 A7tatdth. ¥iAl 10mlol 2x 10" Streptococcus mu-
tansg AF3t 37C WFrIAA 2, 4, 6, 8AIZHe] @)
24717t A717E v dstA ). el §3= (optical densi-
ty)E £33 A (spectrophotometer, Hitachi, Tokyo,
Japan) 660nmollA Fg3tgom 3W APS wrEst Aot
< TIITh AT 24413 vk Al L 345l
M17 2AEiA] (Difco, Detroit, MI, USA)ol HE3stx 37T
Hj k7oA 18417t v et F Ad4E A skt

3. Streptococcus oralise| A0l nfx|= {3 X2|E
o| A

&3 tryptone yeast extract HAMR ol 1%, 2%, 4%,
8% F+3< ©E T 4% AL EH Wt Hrlsidh
HiR] 10mlell 2% 107 Streptococcus oralise 4E3le] 37C
Hjek7|oll Al 2, 4, 6, 8A17HY] @713k 24417ke] 713t w <k
it wigde FHEE FEBTA 660nmolAr 33
on 3H AL vHEE

3T

Fde T SR 2447
it Al FlS 348t M17 ARl o A FstaL 37C
W F71AA 18X v et & S ARttt

4. Streptococcus salivarius?| 40|l o|x|= {2t} A

JEBEE

Tryptone yeast extract HANviR|o| 1%, 2%, 4%, 8%
e OF B 4% ALHUEH Wiste Arke uiA|
10 mlo] 2x10" Streptococcus salivarius® 3E3ste] 37T
Hjk7lolA 2, 4, 6, 8A1Z] ©7]7k 244 ke] A7t g
alo] 9lo] WAt R WFA o] FHwe} WFSFE A AT

b. T AU2|E &7 HiX|ol|lM BikSt Streptococcus
mutans {2k 2| thin layer chromatography

Streptococcus mutans® 9 T3 AL E
G B7] 8te] wjeF del Folgle F29 2 thin lay-
er chromatography= B3ttt Tryptone yeast extract
AR uhA| o 4% G GF EE 4% ALY EY} Yisi] Ao}
3tk wiA] 10 mldl 2% 107 Streptococcus mutansg FE
stod 37T ME7IelA AR 2447 Wl et £, 3,000rpm
o2 2087 dAste AAHNE AU olF 04% IER,
04% ZHELX, 0.4% +233 a7 A7MdolA 1544
loading3tith. A27}d-& 85% acetonitrile SHlA A7)
33 0.03% e-naphtol® 5% H,SO7 & &S A2
AMg-Ete] 121C LEBA 1587t AAZ o
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6. Streptococcus mutans2| lactose-PTS &4 =o|| o|x|
= xylitole] L&k

Streptococcus mutans®| lactose-PTS A %ol n|X = =}
U2 B 9L H7] 9319 tryptone yeast extract <A|u)
Ao 0.2% E=FE FA7ela 0.2% 43S ©5 == 0.2%
AL g BFoz HUS. wWA 4mld 2x107
Streptococcus mutansg FFst 37T W7ol 8A)zE
71 wiFe , vkl FREE 334 600 nmolA
Z74strt. g 1mlel 100mM cold phosphate
buffer(pH 7.0), 50mM mercaptoethanol 0.5ml, toluene
10d/mlE #7lste] A&o|A 587 A3A EEo F9th.
5mM o-nitrophenyl-8-D-galactoside(ONPG) ¢} 10mM P-
enolpyruvate(PEP)7} &2 50mM phosphate buffer(pH
7.0) 1mlE 7142 FH3G e, 22 PEPE 7181/ &
. £01€ 718 400490 toluenel 2 A3 ME 1004
4ol 37CelA 1583t WA thy, IM Na,CO, 25045 3
7¥ete] whg-& FAA AT 10832 A £ 3,000 X rpm
2 10837 dAst] 42 NS BHBEA 420nmolA &
FEE S35 ONPGS PEPE 318 7148 718 A2
Aoz FEle FREZHE ONPGH 48 7142 7kt
A FHAoz HElS FFEE W £3)E lactose-PTS &4
=2 Ath Lactose-PTS B4 %+ Miller units® FA1319)
<t A420% AT(min) X amount of sample X AG00L.Z 1}
ol 1000& F& oz et

7. B-galactosidaseE &7tst Rt X1U2|E &7 Hix|2|
thin layer chromatography

B-galactosidase®l 2@ 3 ZajA] AL B JgS B
7] 938} tryptone yeast extract AR o] 4% SF ©=

~— Control

1% lactose
--2% lactose
-+ 4% lactose
-+ 8% lactose
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Fig. 1. Effect of lactose on the replication of Streptococcus
mutans. The optical density was measured at 660nm in
the spectrophotometer.
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EE 4% ALAER IR HUIeT. wix] 5midl 60
units/ml f-galactosidase(Sigma-Aldrich, St. Louis, Mo.,
USA)E 713l 37T wigrloA 24417 wikgt &, 3,000
rpm o E 2087t dAlstd AR AE At 1082 Mg 3
ANL 04% I, 0.4% ZHEL XA, 0.4% 33 37 4
271 oA 1.5u4 loadingdtHth. Ael7Hd& 85% acetoni-
trile €Al A AMSaL 0.03% a-naphtol®} 5% H,SO 7t &
eSS DA = ARl 121C QB 1587wz

I. %7 A5

1. Streptococcus mutans 42| FERTof 0|x|= FE
1} XjglzlEe] e

Tryptone yeast extract HAWIX|o| Streptococcus mu-
tansE HET dRToA HjFde] FF= wjg Alto] 7
it = ST kot iAo fdE AIFeE g Al
Ztol ZFh3te] whet wg o] FR=I} Sk Hj < 244]7L
o 9 1% A7k wigdel F4== 1.388, 2% A7} A
1.375, 4% 7} Al 1.322, 8% A7t Al 1.358°]10vH(Fig. 1).
E530.2%)< 718 tryptone yeast extract AHl|x] ]
Streptococcus mutanss FES 2TAA vl A7t u}
2t ujd el F8=7) S8t Wi 6A17ke] 0.9202.2 F7t
A7l Wl 244170 0.8527F AT 7)o 1% A2
E A7} A vl 244710 g e} EFEE 0.6428 74
A AL gL Fert 2ok me Wigdy FEEE o
5 ZAaEo] 2% AL E A7 Al 0.604, 4% AL E H7t
Al 0.536, 8% ALBIE 71 Al 0.4352 Z+Z Ut (Fig.
2). 7o 4% AL ES B A1’ tryptone yeast ex—
tract HAMIR| | Streptococcus mutanss wWl%sH vl 8
Alzte] Wil == 79 1% A7F A 0.275, 2% A7 A

—e—Control

—o— 1% xylitol
-u- 2% xylitol
—&- 4% xyfitol
—— B% xiitol

——t

e > me

0 2 4 6 8
Incubation time (hrs)

24

Fig. 2. Effect of xylitol on the replication of
Streptococcus mutans in the media containing 0.2%
glucose. The optical density was measured at 660nm in
the spectrophotometer.



0.269, 4% &7t Al 0.261, 8% 7t Al 0.193°14c}. Wik
2417l §9 1% A7 A 1.162, 2% A7 A 1.124, 4%
Z7} A1 1.006, 8% A7+ Al 0.874°|31tH(Fig. 3).

2. Streptococcus mutans®| M0l o|x|= Fetnt X1l
2|lEe| g

Tryptone yeast extract YA|wl&|ol Streptococcus mu-
tansg SAIZF W FRT vjFA A /2L eI &
< 2T miP 2.3+1.4x10°, §%9 1% HE7t Al m%
30.4+3.1x10°, 2% RH7F Al 29.4£2.3x10°, 4% A7} Al
31.2+3.9%x10°, 8% A7t Al 39.8+1.3x10%]Ac}. uj=]ojl
AL &S W Ak ajdde] e A mi%
0.5£0.5x10°, % 1% A7t Al mlF 2.2+0.4x10%, 2%
HA7F A 2.440.3%10°, 4% 7} A 2.9+£0.3%x10°, 8% A7}
Al 3.5£1.9x10°22 AAH(Fig. 4). Streptococcus mu-
tansE 243 W g T wjFde] AdSe RN mie
1.4+£0.3%x10°, 2 1% 27} Al ml? 6.0+0.6x10°, 2%

~
d

—o- Control

N
T

o
E 1 4 |=2%lactose
o . -+ 4% lactose
208 -+ 8% lactose
® 06
2
o 04|
(<}
0.2
@
0 h T I Y 1
0 2 4 6 8 24

Incubation time (hrs)

Fig. 3. Combined effect of lactose and 4% xylitol on the
replication of Streptococcus mutans. The optical density
was measured at 660 nm in the spectrophotometer.
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Fig. 5. Effect of lactose and xylitol on the viable cell num-
bers of Streptococcus mutans after incubating the media
for 24 hours,

CHeta-obR| =SR] 31(2) 2004

A7t A 5.8+£0.5x10°, 4% A7t A 2.8+0.4x10°, 8% A7t
A] 8.2+1.3x10%]t}. uiAlo] AL S-S W Arisha u)
ool AFFE thZFoA mle 1.5+04%10°, 4% 1%
A7 Al ml? 3.8+0.2x10°, 2% &7} Al 3.1+0.5x10%,
4% A7} A 4.3+0.3x10°, 8% 7} Al 4.8+£0.7x10%]%]
tHFig. 5).

3. Streptococcus oralis Bi2FHe| STl o|xl= FEt}
Azl Ee| det

Tryptone yeast extract HAulR|ol| Streptococcus oralis
E AE dzTolA mdde] Fhee g Atel A3t
% F7FekA] kot iAo frdS AH7FePR Hik AlRto|
733l met vl FAEIE FUket vk 8AIZt R
1% 713 vjokele] F3=+ 1.088, 2% 71 Al 1.026, 4%
A7F Al 0.903, 8% A71 Al 0.944°1A ). Bl 244l = &
2 1% A7 wigdel F3=+ 1.100, 2% &7t Al 1.027,
4% 37} A 0.865, 8% A7t Al 1.063°]1(cHFig. 6). 27
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Fig. 4. Effect of lactose and xylitol on the viable cell num~
bers of Streptococcus mutans after incubating the media
for 8 hours.
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Fig. 6. Effect of lactose on the replication of Streptococcus
oralis. The optical density was measured at 660nm in the
spectrophotometer.
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4% AL 5L HE A71% tryptone yeast extract oA ux]
o Streptococcus oralisZ vl FsPH wjek 8AJ7ke] wjokd &
BEe 79 1% A7E A 0.249, 2% A7 A 0.252, 4% A7}
Al 0.227, 8% 7} Al 0.28501c}. wiek 2447kl 43
1% 27} A 0.715, 2% 7% A 0.626, 4% A7} Al 0.499,
8% A7} Al 1.198°] A+ Fig. 7).

4. Streptococcus oralis®| M=ol o|x|E Fetnt X2z

So| g

Typtone yeast extract HAWRA|o Streptococcus oralisE
8AIZE e £ wjdde] AFTE 4TS Wb gL o)
ZTA mld 0.6+0.3x10°, 2 1% A7t Al mld 9.4+
0.8x10°%, 2% #H7F Al 7.241.2x10%, 4% &7} Al 7.6+0.9
X10°, 8% H7F Al 13.0£1.5x10%|c}. vlR| o] AUz EL
W A7k W] AdeE gz mig 0.440.5
X10°, 9 1% H7t Al mle 4.4+1.2x10°, 2% A7} A
7.0£2.1x10° 4% #7F A 3.0£1.2x10°, 8% H7} Al 1.5
+0.6 X 10°|AtH(Fig. 8). Streptococcus oralisE 2477t u
I F il FY ] Aitre l2TIM ml% 39.4+3.1x10°,
9 1% A7F Al mlg 1.9+0.8X10°, 2% H7}F A 2.240.4
xX10° 4% #7} Al 2.140.6%x10°, 8% A7} Al 2.5+1.5%
10°%130c}. wiAl ol Ad2) &2 W3 Arlshd wjdy o] AFS
€ HETNA mlg 7.4+1.2x10°, %2 1% A7 A mlB
45.012.2x10°, 2% H7F Al 7.4+4.2x10°, 4% H7} Al
6.2£1.2%x10°, 8% 7} Al 86.0+12.5x10%]ATHFig. 9).

5. Streptococcus salivarius B2 Eatcol o|x|= &
eto} xtelaEol HEt

Tryptone yeast extract ARl Streptococcus sali-
variusg HEF E2ToAM gl FAEE wWjk Azl
Atz FIRA gkgkont, iAo 93-S Ayl Wik

16
{ @ Lactose
8 Lac+4% Xyl

0 1 2 4 &
Concentration of lactose (%)

Fig. 8. Effect of lactose and xylitol on the viable cell num-
bers of Streptococcus oralis after incubating the media for
8 hours.

Alzre] Z3}gtol wet Wik e SRt Zo1sle wlF 8AI%E
o 9 1% 27t W FF=E 1.852, 2% A7 A
1.801, 4% =7} Al 1.745, 8% 7} Al 1.7710]4t}. =%k
240 el 7 1% A7t ko] F3=E 1.634, 2%
A7t A 1.669, 4% A7k Al 1.552, 8% A7} Al 1.666°] At
(Fig. 10). 797 4% A42ES #¥ A713 tryptone
yeast extract AR ol Streptococcus salivarius® ¥l s}
W AR Wi EFEE 77 1% E7F Al 0.164,
2% &7k A 0.189, 4% A7 A 0.191, 8% #H71 Al 0.1399]
Aot wlF 2473 el = 79 1% A7F A 0.847, 2% A7) A
0.926, 4% A7} Al 1.066, 8% A7} A1 0.760°]1c}H(Fig. 11).

6. Streptococcus salivarius®| M=ol o|x|= Fetof X}
delEe HE

Tryptone yeast extract ARl Streptococcus sali-
variusg 8AIZE ¥l F vt o] AdgE FFE HIsA
22 2T mlE 0.9+0.2%10°%, ¥2 1% 7t Al mlZ

- Control
-+ 1% lactose
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Fig. 7. Combined effect of lactose and 4% xylitol on the
replication of Streptococcus oralis. The optical density was
measured at 660 nm in the spectrophotometer.
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Fig- 9. Effect of lactose and xylitol on the viable cell num-
bers of Sireptococcus oralis after incubating the media for
24 hours,



8.4+0.Tx10°, 2% A7} Al 7.0£1.2x10°, 4% &7+ Al 5.6+
14x10°, 8% 37 Al 9.0+0.9x10° 1A}, wix]o] AL E
< B AUl vk At dzTdA mlg 0.7+0.3
X108, 792 1% F7F Al mle 1.4+1.5x108, 2% H7F A 1.7
+1.2x10°, 4% H7} Al 4.240.7x10%, 8% 7t A 2.8+04
x 10P| AH(Fig. 12). Streptococcus salivariusE 24A)17F 1)
&3 T gl A 2T mlg 6.3+2.2x107, F
2 1% A7F Al mlF 1.81£0.6x107, 2% A7} Al 2.4+1.2%
107, 4% 7} A 2.7+0.5x 107, 8% H7F A 3.520.9%10%]
k. wiRlol AL E-S W Al vl At
TN mld 2.7+2.3x10°, 2 1% F7F Al mld 17.4+3.1
X107, 2% 87+ Al 24.8+2.5x107, 4% A7} A 29.0+£1.6%
107, 8% 7} Al 27.0+5.4x 1071 AcH(Fig. 13).

—- Control
—+ 1% lactose

=]

Optical density

0 2 4 6 8 24
Incubation time (hrs)

Fig. 10. Effect of lactose on the replication of
Streptococcus salivarius. The optical density was mea-
sured at 660 nm in the spectrophotometer.

12 r
Lactose
10 + |ELac+4% Xyl

Viable cells (X 10 %/ml)

Concentration of lactose (%)

Fig. 12. Effect of lactose and xylitol on the viable cell num-
bers of Streptococcus salivarius after incubating the media
for 8 hours.
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7. fetn xlelE 87 iXlollM siekst Streptococcus
mutans Hi2EH2| thin layer chromatography

Tryptone yeast extract BANWIA| oA Streptococcus mu-
tansZ 8AIZH wl e, 4% 32 7K 7A-(StL) el Bl
slod 4% G2 4% AL ES W3 AUk AS(StLX)
Z o]go] Ao wiA|of Folsle el BATHFig. 14).
Hjz| el A Streptococcus mutans® 24417t wlFE o 4%
T2 A7 A-(StLY 4% 78T 4% AdeElEE By A
718k 74-(StLX) 8AIZt vieFe wjeb= @@l thin layer chro-
matography’d golsle 3ol glo] fdo] 25 Tal= U+

< etk (Fig. 15).

o

—— Control

—+ 1% lactose
-5 2% lactose
-+ 4% lactose
—o- 8% lactose
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0 2 4 6 8 24
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Fig. 11. Combined effect of lactose and 4% xylitol on the
replication of Streptococcus salivarius. The optical density
was measured at 660 nm in the spectrophotometer.

@ Lactose
F | BLact4% Xyl

Viable cells (X 10 “/ml)

Concentration of lactose (%)

Fig. 13. Cffect of lactose and xylitol on the viable csll num-
bers of Streptococcus salivarius after incubating the media
for 24 hours.
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Gl Ga L StL StlX

Fig. 14. Thin layer chromatography of culture supematants
formed by Streptococcus mutans for 8 hours.
Sireptococcus mutans was cultured in tryptone yeast
extract broth with lactose only (StL) or with lactose and
xylitol (StLX) for 8 hours. Thin layer chromatography was
conducted on silica gel plate using acetonitrile. Gl, Ga and
L stand for glucose, galactose and lactose, respectively.

Gl Ga L StL o StLX

Fig. 15. Thin layer chromatography of culture supernatants
formed by Streptococcus mutans for 24 hours,
Streptococcus mutans was cultured in tryptone yeast
extract broth with lactose only (StL) or with lactose and
xylitol (StLX) for 24 hours. Thin layer chromatography was
conducted on silica gel plate using acetonitrile. Gl, Ga and
L stand for glucose, galactose and lactose, respectively,

Table 1. The effect of xylitol on the lactose-PTS activity of Streptococcus mutans after 8 hours growth

Media Substrates A420 A600 Specific activity” Lactose-PTS activity”
TYE broth ONPG + PEP 0.030 1.002 19.96 599
+ lactose ONPG 0.021 1.002 13.97
TYE broth ONPG + PEP 0.023 0.953 16.09 350
+ lactose + xylitol ONPG 0.018 0.953 12.59

Miller units =

*Units of activity are Miller units.

A420

AT(min) X amount of sample X Asw

ONPG ; o-nitrophenyl-f-D-galactoside, PEP : P-enolpyruvate

LBg 1XBg

x1000

Fig. 16. Effect of xylitol on the lysis of lactose by B-galac-
tosidase. Lactose was incubated with f-galactosidase for
24 hours. Xylitol was added (IX8g) or was not added (L8
g). Thin layer chromatography was conducted on silica gsl
plate using acetonitrie, Gl, Ga and L stand for glucose,
galactose and lactose, respectively.

8. Streptococcus mutans®| lactose-PTS ATl o]
= xylitole} H&

Tryptone yeast extract BA=I o] G237+ H7letg S
lactose-PTS @4 =& 5.99°|0 o1, §3¥ Ad2 &S B
718t W 3.502 % Wkh(Table 1).

9. B-galactosidaseE 7|5t RYT AURIE 27 BiX|Q]
thin layer chromatography

Tryptone yeast extract HAeiA|o] 4% 3 Hrlstd
B-galactosidase® 243 A$(18g) R}t 4% w954 4% A
delES ¥HE A8l B-galactosidaseS Z&-8 2 (LXA
g) thin layer chromatography’ @] Bt} (Fig. 16).
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il

]

AN E B8-S uketa 94kt 7] = 2-& phospho-
enolpyruvate-phosphotransferase system(PT8)e|t}.
PTSE 484 vild (enzyme I, E D3 $2% @4 (en-
zyme 11, E IDZ 7EAG. 7700 A7 e3t=
o] $wutz QAtstE PTS o8 ol FAAH, §3
Streptococcus mutansol A AL g9 ExkF JAASHe
fructose PTSO) &8 o] FoAYY, Streptococcus mutans
o gt Adese 24 JAFEe HPo|y AdE 7keh
dojulx] ZEd], 1 o]+ fructose PTS zHdo] AL E
B} WA Zgsle] AdelEe] Lwka At AR =7 o
Bolt}. Fructose PTS &8l Streptococcus mutans W=
$utslo} BAE xylitol phosphate® TIAMHRA] 31 A H
o], ThE QAkE7} © BralEo] Al 2o sl 2 AAH xylitol
phosphate® Streptococcus mutans®] 5% AA . Al
W xylitol phosphate7}t Ao} AlFe] F2lo] AAH =
AL Lactobacillus casei®$ E. coli?%= B dch,
A2 &L xylitol phosphate® B2 3t ohg, 77w
AT glycosyltransferase, invertase, sugar permease|
AL ABAAY Kol Fe] TS AT,

Streptococcus oralise F2 Ao ZA|slr Jope| 774
U AARTTS 2AIG A gole] 1/394 EARTY.
Streptococcus oralise H,0,% £¥13kd Streptococcus mu-
tans| AR st A8 FA4E AT, HO=
A wl§ BAo] et ofge AR AT FHE E 7 3
oh. g eldelA o] H,O,E peroxidase, thiocyanate$t
uk2-3le] hypothiocyanateZt $o] 77472 a7 glomA]
RAFEHE 7EA BP0 3 lactoperoxidase systemt
o whge Y AdTE dA 2 A%E qAsteY
H,0, B EARTG ¢ Z#Fo Huda o
Streptococcus salivariuse A3 10~24A17 ool 2ol
g3 BE Abge] Tkl &Rk, 53 8o 1oy B
Ao 71 Wo] ZAste AT F7A AEA MYgEE
AFZE FAT A 20%F A 3R B Aot

B A e iAol Streptococcus mutanss W ¥ W
o) Fwo] BAGe] wWkAZo] AxEe] W} wiekel
w7t Zrtet ot ALY ES W We 1 vt
o we} siFle] F3west AasAch Al FEH A
22 w3 Askeb Streptococcus mutans ¥WiFN el &
e 9} TG} WF 8AZA] F718HA] ebthot wl o 24413L
o wjoralel ERwst ZUtelidt fe T AU ES WY A
7} A HjeFA 7o] AFE £ Streptococcus mutans®] 20|
o]2olx AL FAd| ALREE R o]ge] AAHATIF
W oA 7ko] Aheol ute} Streptococcus mutans’t S
AP o2 olgd Aoz AMzrAT} Streptococcus oralis 7
26\% Streptococcus mutans$}t 2o} §99 sl AAG

=240
3 =1

Elol« :|o
o of

9, [e]
oo

].

S
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o] ujokA|Zro] AT wat WgAe) FREIt STFIR L
U, wiRle) f23 AL ES HE Akt g 8AA
Streptococcus oralis ¥l ¥l FH=7} 2=7}517] LgTirt
ok 94A7ko)| wjokale] EF=r} F7HsIHTh. Streptococcus
oralis= §27 AL &L W At F2d A He
o] o]go] AL AU} wFA ko] Bl Wt F
oo Aoz o] 8d Ao HZrETh Streptococcus sali-
varius WA §2e] Fxo] BAGo] vl 8AIZ e wiF 2]
E3w7} 2okdsh wiek 244)7ke] HH ozt dolhed| ol
z20] WA o|Fo)x|7] wiolth. ixld F2I ALE
< Wt #slsld Streptococcus mutans$t Streptococcus
oralis| A 9+ 7] Streptococcus salivarius W FHe] F3=
T Hjok 8AZAA ek GTirt, Wi 24417t F7tsk)
th. Streptococcus salivarius®l W% i Wi 2440
o 4% BEA 9 vlmete] £33 AL ES BT AH A f
e mrth mixlo] f3F AL S W A Al MG
7ho] ATE & Streptococcus salivarius®] F210] o]FA
AL Streptococcus mutans$t Streptococcus oralis® 4 <
o] Streptococcus salivarius®) E40) AHEHE 39 ©f
go| A=Yt WA zte] TSt w2t Streptococcus
salivarius’} #%% o &8 Ro2 AZHG. Streptococcus
mutans W& thin layer chromatographyd 2%, %
dEug §937 AYYEL ¥ Arlsted 8AIT wgE o
§ o) go] AAF o] WA ol ol BkoLt, 244
7wkt f%S Arke MiAeAY e AdelEs ¥
& H7)st wiAjol A Sl BF E3E] thin layer chro-
matography?t o] Holz g3kt

Streptococcus mutans®] 2 o}-&ol B AL 5
ke By Askd S AT o 2 EE d9el
lactose-PTS FAEE 2 23} {39 A7ie urs &
7 AL S-S W Arhek ujx ol A lactose-PTS 244 %7}
okt}. S Hal3l: f-galactosidased] the AL eE9
a2 1) glsted 7 M7 wix o} £ AL ES
7}gk whA) ol B-galactosidase® Z2F A& thin layer chro-
matography’d %33 A4z &S BE A7 #iA oA 23l
5% g1 dolole Sl Bt} olejg Ade ojgdel
tho] B 2481 f-galactosidasert Ml 27 AALEE
o ola) Ao AlEel E4o] JAHATI), EHE FrEel
S5t} A A|Fo] ZAEo} B-galactosidased THEO] Bl
Alztol AT T AT F4l0] ojFold Ao AlgdTh =
2 Streptococcus mutanst2 S¥bEo] A48t @ e
B3} 49 phospho-f-galactosidased] Wt GFE Holo}
At 83717t old9 fgalactosidased] it &=
21 Bgkth,

oro @ Streptococcus mutans®] Ao 43 diAtel #
a9 o gl e AUYYE AL H BRE SR AR
#Hoh,
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—
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T F8 AT Streptococcus mutans, Streptococcus
oralis, Streptococcus salivarius® f22s ¢ t3t x1de &

9] 282 Adstel T3 2e ANE A%}

1.

iAol R

33 A ES W A7 w9 Streptococcus
mutanss W FsHH vl FFEo) ujk 8|7k 27}
aEA thrt Wik 244 7ke) ZE7kaldch. ok 8A1ZklA]
o AAFE F2 9E5RY §939 AL E B M) A

A7 Jepstoy.

R ALHES WY A iAo Streptococcus

oralis®} Streptococcus salivariusE v FatH okl &
-

BEZH Mg 8N STk Gehoh Wi 24412k &
7retict.

JURC) fr7 BEe R AU gEge f93 AdeE

< W3 A/ WX ol Streptococcus mutansE 8A)3
HiFsh thin-layer chromatography” wolsls 43
o] Bgtont, Mg 24x kol RE o] Bt

A fE 9Eo s HE wEds 33 AldgE

< W3 H71 wiR| oAl Streptococcus mutans®) lac-
tose-PTS 457} Wit}

SEo R Ayl W §33 AdaE
< W& 71 iAo f-galactosidase ZH8-A] thin-lay-
er chromatography’®¥ &4°] 29tt}.

o] 9] Al AdElEo] Streptococcuse] §F 0] 4L 9
A AAI T
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Abstract

THE EFFECT OF XYLITOL ON THE LACTOSE FERMENTATION OF STREPTOCOCCUS

Kang-Ho Shin, D.D.S., Kyu-Ho Yang, D.D.S., Ph.D., Nam-Ki Choi, D.D.S., Ph.D.,
Seon-Mi Kim, D.D.S., Ph.D.*, Jung-Suk Oh, M.S.D., Ph.D.**

Department of Pediatric Dentistry, School of Dentistry, Chonnam National University and Dental Research Institute
Department of Dental Hygiene, Gowang-ju Health College *
Depariment of Microbiology, College of Medicine, Chonnam National University*™

Xylitol is a 5-carbons carbohydrate, which can be replaced with sucrose for preventing dental caries. To study
the effect of xylitol on the fermentation of lactose in bacteria, the important oral bacteria such as
Streptococcus(S.) mutans, S. oralis and S. salivarius were studied. The optical density using spectophotometer
and the cell concentration were assessed to evaluate the combined effect of lactose and xylitol against the bacte-
ria. Thin layer chromatography and lactose-PTS activity test were performed to evaluate the effect of xylitol on
the fermentation of lactose in S. mutans and by B-galactosidase with the following results.

1. The optical density of Streptococcus mutans culture was not increased for 8 hours-incubation in the media
added with lactose and xylitol, but was increased at 24 hours-incubation. The number of viable cells at 8
hours-incubation was smaller in the media containing lactose and xylitol in comparison with lactose only.

2. The optical densities of Streptococcus oralis culture and Streptococcus salivarius culture were not increased
for 8 hours-incubation in the media added with lactose and xylitol, but were increased at 24 hours-incuba-
tion.

3. When Streptococcus mutans was incubated for 8 hours in the media added with lactose and xylitol, the
amount of remained lactose was larger compared with the media added with lactose only. But all lactose
was fermented in both media after 24 hours-incubation.

4. When Streptococcus mutans was incubated in the media added with lactose and xylitol, the activity of lac-
tose-PTS was higher compared with the media added with lactose only.

5. When f-galactosidase was incubated in the media added with lactose and xylitol, the amount of remained
lactose was larger compared with the media added with lactose only.

These results indicated that xylitol inhibited the fermentation of lactose by Streptococcus.

Key words : Streptococcus, Xylitol, Lactose fermentation
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