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Effect of rubusoside on cariogenic potential of Streptococcus mutans
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Abstract: Objective To study the inhibitory effect of rubusoside on the growth of Streptococcus mutans. Methods S. mutans was
added to each group, cultured in anaerobic incubator with constant temperature, and the pH value was measured and compared. Microbial
adhesion to hydrocarbons method was used to test the adhesion and cell surface hydrophobicity. Centrifugation was followed, Bradford
method and Neson-samogyi method were used to measure the total contents of protein and reducing sugar and to calculate the viability of
glucosyltransferase (GTF). Anihrone method was used to measure the contents of water-insoluble glucans (WIG). Results There were
highly significant differences among the sweet tea groups, the experiment groups, and control groups on the pH value, adhesion, cell
surface hydrophobicity, GTF activity, and total content of WIG (P < 0.01). Conclusion Rubusoside has the strong inhibition on the
ability of acid production, adhesion, cell surface hydrophobicity, GTF activity, and the synthesis of WIG of S. mutans.
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FH University of Kentucky $241t). 2= B A%
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(EMD Millipore, Inc.); iM% B, #2580,
WEIR SR a2 i % el G250 (Oxoid Ltd,
He[FD); NMEMFEAEE (Remel, EE)D,
1.2 FEMEE

TE G DR A B IR 40 . KA Ok BTl (Fisher
Scientific, [ ); =R B LAl (Merck KGaA,
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1.3 ILHEKURERESRT

HUHI-80 Clififr 1AL etk i ATCC 25175,
FHH TR0 3] 4 mL TSBYE ¥, 374E 37 C
THIRAE KA IR R (80% Ny 15% CO,. 5% Hp)
9516 h, SRJFHLH 800 pL VRN 4 mL Hrie
TSBYE ¥ N il e all, #5H.
1.4 TRGEEKER FEBR B8 11 B94E

I & B 1 mL, 5 N A 5 mL AAFH
I3 0N SRl A AHERE Y TSBY E i il & v,
TFCER AL CRNEE IR o DL E SRS A A R
PG 3 SOPATEE, Lt 9 3. KA 4IWILG pH {E
W4 7.04, 737 CIHEA AL T (80% Na.
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B ] AR PR Kk 3 Wk, &K 3~5 s, /T 0.1
mol/L ¥ NaOH ¥ {E IR s ke 26 Bt 1) A2
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THE RG] 2
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IR AL, BT RE SO DNS VA E .
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ZEMRACKUTTEYIE 2 W%, NN NaOH it 2 ik, =
WO s B3, DORERNR WIG, A 0.1 mol/L
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T TR 8 SOABRAESAT T IR 1 h, 45354 ARE
BEREIR 1 umol 38 J5URE P 5 22 A B i, TF B LIS )
(BLLIE S =Ws 01/ S A D
1.8 HitF4bE
KH SPSS 13.0 AR AFEAT L S B FIAL BE, 21
) L 35 SR M B PR 22 7 22 70 i CANOVA) s R H
Student Newmen Keuls K30 3547 kAL 1) 34 501 7
WL, ARt 2 [ A DG/ ARt R
2 HR59H
2.1 FHEEXTREETKE R 8L H A2 NE
IR AR TE G IR e W R
B, ApH AV 4 0.036+0.061, xfIEZApH 11
(2.913+0.032) LLALH P (P<<0.01), {HAEASE
6 P AR R T B h T ARk B AT R S N R A
B, R BIH R MIHEIER, ABEEAMApH {5
by 2.773+0.405 (P>0.05). &5 B A LAFE HFHASH XS
A TEAEER R (1) 7= TR e ) BAT 22 A E R .
22 HHEFEMTRAEIKEFM 6 B9S2
AN T R A 5 A 0o AR T e K 1 20 B 0 1)
SR VAR 450 nm AR A RN KRR,
HAEBOGR A A TR R i 2, [ D,
AR IR 1o TR A4 A T Bk B R 2 B
HBEA PCRIR T g, RIEHRR.
23 MMEEHMTREKERERKENEI
4% T 0T AR T A 1K T 2 THT 678 7K 246 11 5% 1 Jal o
T 660 nm AR A fE/NRFOR, BUEBOR, FoR

F1 MEEXNTRERAHMENRE (x£s,n=3)

Table 1 Effect of rubusoside on adhesion of S. mutants

(x+s,n=3)

A% pl(ugmL™) Ao 1H FHHIHER 1%
payist — 135.124+24.482 —
(B e 20 100.9374+29.372 25.30

50 41.4134+11.276" 69.35
200 1.074+ 0.089™ 99.21
500 0.467+ 0.0417 99.65
PN 20 95.257+ 7.648 29.51
50 45227+ 5.793" 66.53
200 1.172+ 0.075™ 99.13
500 0.535+ 0.048" 99.60

Lixt gl 'P<005 “P<001, R
“P<0.05 “P<0.01vs control group, same as below

HLRTH BRI, S K . R4 2 250 0
TN THASTR A AR I 206 2 T 55 KR I 5 i B 2
SRR R N SR, R AT AL R K 2 5 0
WRZH HL R 35 AL (P<<0.01), HEHZS T4 1 o i
KFARERE

% 2 MEENTHHERERKENZIE (x+s,n=23)
Table 2 Effect of rubusoside on hydrophobic rate
of S. mutants (x +s ,n=3)

2 5 p! (Mg'mLil) Ageo 1 HiKE | %
o} 1 — 0.227+0.069 54.60
IS 20 0.289+0.024 41.60

50 0.301+0.015" 39.19

200 0.30740.018" 37.98

500 0.413+0.102™ 16.56

PN 20 0.21240.013 57.17
50 0.297+0.028" 40.60

200 0.301+0.068" 39.19

500 0.368+0.037" 25.66

24 FMEEHMTREKE GTF FHM WIG &/
FgbAl

TS . AN GTF 3% 11 A1 WIG A B 5%
M DL 3 AT R AR B UL g
JIAHNE T AL A TR b AT 2 5 (P<<0.05,
0.01). SKEGLERRW], TR AR K50
N, GTF WG W NRE, ULUIFH A AR TR RR B
H GTFIG A s B E R - RIS T BBk R 1
FIASTFISEm T, WIG 25 RS2 31 W 4
3 it

TR, AR TERERR A o SC Il i J T i R
T T R BE, i i 0 T AR AR I R = 2 K R TR
W [RINTRI A GTF LA i S0, LAROK AN M g
AN BRI WIG, 3362 A5 1 B R ] e 2 2 () B30
HHETEL B LA T IR T % 5, K
BT 7 A A A A AR TR IR e I
P 101 s v 22 Bl KA A5 0 (R0 B 55 7 A K o IR
FLEE A R AT, iR B AR AR R AR A
21 pHAEN 4.5 I EsEREE Y, A=A il ik
WSt AR T K BT 1) R e 0 A2 i I £
B, M BRI SEI 45 ok A, TSI
QUKL 3L pH (AR R /N, SO AR
TEAEBR R 7 R 6 A7 it BRI AR o

T IR B S0 25 AR I, B TR
(Tt et 2% R G BRI 2R B2 T i, 4 200 pg/mL
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Table 3 Effect of rubusoside on GTF viability and WIG synthesis of S. mutans (x +s ,n = 3)

2 gy 73/ mU MEOE /pg EiE 7 1 (X10° mU-pg ™) WIG / (ugrmL™)
pagiS 23.77+0.49 47.35+6.21 0.50+0.05 17.212+6.327
IS 0.41+0.09™ 59.60+5.83" 0.014+0.01" 8.371+2.330
PN 11.984+0.71™ 42.69+7.18 0.2740.04" 15.323+2.907

IR I 2 ) 99% LA b ARTEAEER R I RENE  HIVER, T HER LA A 7 v A sk — A Y H
OS5 A0 B R A S UIAH OGP, A iRE By RS2,
SRR A (1, IEWERERR & GTF (e s xm

RIMZAK, I A A PR R AN A s 2R T
(RIS ot T e T (A B i w4 738
THI 2R (A DU H AT o LA 22 1948 J 4 Bk 1R 1 286
g%, PTERIMIER, SUeRid iS5 EYmirh 2k
J 43 TR S s T i 2 T K R ) S 4
R, B IR B B T s FER /K %8
b (i W G R g 22 B e T T < S
SEMANEIVER- . 256 2 NS0 25 RAEWT, AT
I EERR BRG], R E R4 R &
T8, B GTF 35 1 520 R BE IR 15 52 14
ghitr e LR IO TR s K S 4a i B S 23U, (H
FCEARHIBLHDE TR

GTF & A NI BRI 28 A, AR TEHERR R ™
A1) GTF ] LA RERE 0 )& M ok 22 9, Horp
KA ENER AN Z B WIG, 1T WIG & Zh 1 5¢
B ZRZ —, FUEIS R WIG [ 5CHERE GTF 11
WY, EIUAEENZ O M, iR GTF i
JIMRR ) 5250 45 R W, FiH A H6 GTF B g A 2
FAEIRe Sy, JLRES) B TR A . ARSI L
X AR T BEER o R T VR B IR T, a5
PRI AT A R R s T ORR B 4L R
XTIRLL, AR SCIRIRIEDS, BRI b A
18 P kiR, Hh BRI EiA 12.56 mglg, X
LES R IR T B M AR T BE R R A ) I B T
AT S50 EH A% 2 B ) e v

WIG 45 B 4 B I — R R4 e A K7 =, T
1 A2 8 R R A 11 PN 2 A S 1) R AR A
2y AT BRI R EER R, AL
Kt WIG #E4T T I, 45 L WIF A /e
TEVET WIG 12 W] A0 HEZH DL R AR
M, JLAH T GTF pidEtE, W GTF ME k2
Wb, GTR ML WIG 2 ] 2 IEAHIRIE R,

Zr PR, TN AU BERR A IR AE T . &b
BYBETI. GTF 35 1L R WIG & lifie A7 T s i
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