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Table 1

Mean and standard deviation of log of S. mutans survival numbers in glass-ionomer cement group

(negative control) compared with trypticase soy broth (TSB) group at 4, 8 and 24 hours

Incubation Time

Mean = Standard Deviation (log, OCFU/ml)

(hours) S. mutans + glass ionomer cement S. mutans + TSB
4 5.28 * 0.21 5.21 £0.18
8 6.53 + 0.24 6.31 £ 0.30
24 7.69 +0.39 7.33 £ 0.42
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Fig. 1 Mean and standard deviation of log of S. mutans survival numbers in glass-ionomer cement with 4.76,
7.50, 9.09 and 12.50 percent of polysaccharide gel from durian fruit-hulls (PG) compared with negative

control and positive control with 4.76 percent ampicillin (Amp) at 4, 8 and 24 hours



198

Sri-arunotai S, et al

aNNNNTANEN289 Don LarAz2’ WLNTANDABZATAN
. . o ' '
(polyacrylic acid) Nag/lu aumasesdinumna lola-
lules 1uTotiae /e ﬁiW@?w'ﬁﬂvaiﬁmﬁuVLﬂiwmu
. A a o 1% a
(Chitosan) LHONANTUIANHULIATY F19UBUIANDE -
[~3 3 = = = 3 =
winanlsaanilaenyisaunuiiesalszneauuas naiFe
o | HS P v o 11 I 13 = = @
Araanguiinaninapesnulalagiu’® Al
{1 ' & &
1167 "quatuesdinunnan lalaluinasuu Aa na
WaABTATAN 1NT0EHAE AElAaaNaAaLdnATlIAAN
N P ° v a P wa “ o
wWaennFewitbiiianas " aamu wdRlunisdue

o d,/ a a v
memmmmmmﬂwmﬂm

) ar 1 = = L3 L2
WFuNguALANLAN Ae TwuAna lalaluwed
P NHUANATAAUDATT IUTDEHAT 4.76 WU NHALLE
a a & A o< ° & A
naasUALlATeUTan 4 GUlNe LaryNaelTan 8 Lay
n'/I = [% o Ao 21
24 F9LN9 T AAAADINLNNUAREIDY Sandoe LATATLY
PAWLINLANNTAAUNANNANTUTDEAS 0.4  HNITDELEI
a a = @ = o a 1%
maasiAvimnreade insdinAana Dounu 6 aan
NIINARBINLAIANN WNITOLUNITELEINNTIAT YA LR
o dy a [~1 L2 = = v
wazvnanelTatasasweadLinalsaaniaenyFautias
NULaNANTa AU NN MAYNIS DR
P o =& = a a o o ° g
e tanalse T nEawlun1sS sl aTInan LT
a [~ L2 = = = ar
waaasnedLdnelsnanaany o Fauauny as
A Ay vy . a '3 '8 =
aunlaneand Tudusnan lalaluiuas annisAne
. . . i ¢ & a
984 Ribeiro war Ericson’ NANMIALE NAADTLENTAL
L2 ar 1
Tuamusnan lalalumesluans usauay 1.3 2.6 3.4
7.7 WAY 10 lAgUANLA WUNIULARZERAT IUAINANT
a a a ° & = o a s
aviilsy nEnwlunisvinanade willmAenA Nounu
WIWnan 6 7 14 14 WAY 15 2 AINAIAL LHENA DL
poeRsusenlagdu luaned Yli-Urpo wazAne’ wudn
a s & al a
Finunnan lalelunasne slulawamiinnan Tu
AnTN uiesar 30 laguiunn NANALUEINITIAT0Y
a = @ o a ¢ [%
Wulneeads willaeena Nouwnu’ HNens aufae
a o o & = a [R] a < '3
watliausenlagdy sanuilsziulddeanedudgnanles
= = = a a ar z a
antdaenyFauilss  nnanlunisdudanisiaiy
a & = @ o a rs ' a
wiulmreade willndens Haunu ™ anddlulauaniin
AN WARININARBILENTAL
= o < Ya o ]
AINNANITANEIUNTEIATIE ATUTHAAENLIN N3
o a [~3 3 = = = L2
aanadudnailenanilaenyFaun Nasludinus
nan lalalumeaslnanseananmnaldiveny 8 tieq
a @ s = = | = a =<
naanadudnailsaanilaenyisawiu 19neE v

CU Dent J. 2008;31:193-200

A 1% -4 A
Mlsznausag umangla  wsnlu  edlu  uay
= [ 1 = al a =
WNABLTANG 7] 11U WARTaN wuniidan TUum e waz
lafen Wuen'? aauusedld eHludFunmnn vinlu
Caand NORANNININIATFIUNINENTNLBITLNUG
I/L I I 17 e & = ° = P o
nan laleluines!’ A9NUAIATYINNNTANHILINE NA
£ o o o a a &
l@NE NTaangnauantunisgugennashulnade
@ [ o a & a [=3 g
willndanA Rounu wedeaneaudneilss Wianis
14 9du NHlse"nEn W dunisdudanisiasyimule
° =& oA P v o Yo o s
MansdanuAEs  wariaudnnulanudmunnan

lalaluiwas

51

Q

= s oal a '

ALNUFRNAN VL@I@T,HLN@?V]N NL"\@‘W@@LL"ﬁﬂﬂ’]vLﬁ‘ﬂ
@WﬂLﬂ?ﬂ‘ﬂﬂVJL?‘ﬂuiuﬁ[ﬂﬁ"? 'm?@m: 7.50 9.09 Ll 12.50
al a a o z a a dly (=3 =3 e
Hilse"nEnndutansiasyipulsenda widlnAana
EQJQLL‘VIH al;ﬁﬂ?;l@t 13.86 16.17 QAT 14.63 mwzi’ﬁﬁ‘u

A o
Wavniunan 8 ol

naAngsNUssnA

a

mm:ﬁﬁﬁwm@uwamm A. (WLAK) NTY. AT. 9 19T

a 3

ANWA

L3

WaT 7A. NTY. ABRA LWENs97l 9A. Fainu

a a L

ao o o a
ATmiasNus . Y. wonsol ARRRsudAnm a.nty. e

a =

WALTNTTYNA war 8. Al Yoyoyna AngaunliAnuuzin

CRCARY
v v

warlponu g naalunisiasmsadl YBUDUAUNDIYU
L TUNTINE ATUTVUALNNEAT §T ﬂ-ng\miaimm—
ANeAe mﬁﬁqu UL YU 19I8LAUAIATTINUANTTH
Al 7 U YUNIIRE wazIavaLANAULIaTINN
FAILIN AUETURLNNL AT AT f-gmmnmium%mmﬁﬂ
o & & s Al a o
warymAranns  laelegunsaluas aunlunisiae
PAPNEY | P a aa v a
FANTNIMANNTILLUAD 1BALENIT L TRELNAZLD YA

VAN 15D19D4

1. Sinha PK, Nanda RS. Fixed edgewise orthodontic
appliances and bonding techniques. In: Bishara SE,
editor. Textbook of orthodontics. Philadelphia: W.B.
Saunders Company, 2001:191-4.

2. Proffit WR, Fields HWIJ. Contemporary fixed



10.

11.

12

VB ”;JW’)‘W 2551,31.:193-200

appliances. In: Proffit WR, editor. Contemporary
orthodontics. St. Louis Missouri: Mosby, 2000:391-7.
Gorelick L, Geiger AM, Gwinnett AJ. Incidence
of white spot formation after bonding and banding.
Am J Orthod. 1982;81(2):93-8.

Loesche WJ. Role of Streptococcus mutans in
human dental decay. Microbiol Rev. 1986;50(4):
353-80.

Fukui K, Fukui Y, Moriyama T. Purification and
properties of dextransucrase and invertase from
Streptococcus mutans. J Bacteriol. 1974;118(3):
796—-804.

Yli-Urpo H, Narhi T, Soderling E. Antimicrobial
effects of glass ionomer cements containing
bioactive glass (S53P4) on oral micro-organisms
in vitro. Acta Odontol Scand. 2003;61(4):241-6.
Ribeiro J, Ericson D. In vitro antibacterial effect
of chlorhexidine added to glass-ionomer cements.
Scand J Dent Res. 1991;99(6):533-40.

Tiirkiin LS, Tiirkiin M, Ertugrul F, Ates M,
Brugger S. Long-term antibacterial effects and
physical properties of a chlorhexidine-containing
glass ionomer cement. J Esthet Restor Dent.
2008;20(1):29-44.

Sirirat M and Rojanapanthu P. The adjunctive
use of Andrographis paniculata gel in periodontal
treatment: report of 3 cases. Thai J Periodontol.
2003-2004;1:44-53.

Taweechaisupapong S, Singhara S, Choopan T.
Antimicrobial effect of Streblus asper leaf extract
on selected anaerobic bacteria. J] Dent Assoc Thai.
2002;52(4):227-34.

Kraivaphan V, Kraivaphan P, Amornchat C,
Triratana T, Pobrurksa C. The clinical effect of a
mouthrinse containing Psidium guajava extract on
plaque formation. J Dent Assoc Thai. 1994;44(2):

56-60.

. Torrungruang K, Vichienroj P, Chutimaworapan

S. Antibacterial activity of mangosteen pericarp

13.

14.

15.

16.

17.

18.

19.

20.

21.

8111 Azegloie uazanle | 199

extract against cariogenic Streptococcus mutans.

CU Dent J. 2007;30(1):1-10.

Pongsamart S, Panmaung T. Isolation of polysac-
charides from fruit-Hulls of Durian (Durio
Zibethinus L.). Songklanakarin J Sci Technol.
1998;20(3):323-32.

Musikapong P, Thunyakitpisal P, Pongsamart S.
Antimicrobial activity of polysaccharide gel from
durian fruit-hulls against Streptococcus mutans
and Actinobacillus actinomycetemcomitans.

CU Dent J. 2005;28(2):137-44.

Saladyanant T, Hongprasong N, Pongsamart S,
Apinhasmit W, Thunyakitpisal P. Polysaccharide
gel from durian fruit-hull extracts: antibacterial
activity against Streptococcus mutans and
Aggregatibacter actinomycetemcomitans. CU Dent
J. 2007;30(3):235-44.

Vokus RP, Cisneros GJ, Levi M. Antibacterial
properties of current orthodontic band cements.

Pediatr Dent. 1998;20(1):43-8.

ISO 9917-1. Dentistry water-based cements.

Part 1: Powder/liquid acid-base cements. 2003.

Wilson AD, Mclean JW. Glass-ionomer cement.
West Germany: Quintessence Publishing Co., Inc.,

1988:43-51.

Toledano M, Osorio R, Osorio E, Fuentes V, Prati
C, Garci;a-Godoy F. Sorption and solubility of
resin-based restorative dental materials. J Dent.
2003;31(1):43-50.

Don TM, Chuang CY and Chiu WY. Studies on
the degradation behavior of chitosan-g-poly
(acrylic acid) copolymers. Tamkang Journal of

Science and Engineering. 2002;5(4):235-40

Sandoe JA, Wysome J, West AP, Heritage J, Wilcox
MH. Measurement of ampicillin, vancomycin,
linezolid and gentamicin activity against entero-
coccal biofilms. J Antimicrob Chemother. 2006;57

(4): 767-70.



200 | Sri-arunotai S, et al CU Dent J. 2008;31:193-200

The antimicrobial effect against Streptococcus
mutans of glass-ionomer cement containing

polysaccharide gel from durian fruit-hulls

Suthapar Sri-arunotai D.D.S.’

Paiboon Techalertpaisarn D.D.S., Ph.D.?
Pasutha Thunyakitpisal D.D.S., Ph.D.}
Sunan Pongsamart B.Sc. (Pharmacy), Ph.D.*

'Graduate Student, Department of Orthodontics, Faculty of Dentistry, Chulalongkorn University
“Department of Orthodontics, Faculty of Dentistry, Chulalongkorn University
*Department of Anatomy, Faculty of Dentistry, Chulalongkorn University

“Department of Biochemistry, Faculty of Pharmaceutical Sciences, Chulalongkorn University

Abstracts

Objective To investigate the antimicrobial effect of glass-ionomer cement containing polysaccharide

gel from durian fruit-hulls against Streptococcus mutans in vitro.

Materials and methods The powder mixtures of 4.7¢6, 7.50, 9.09 and 12.50 percent by weight of
polysaccharide gel from durian fruit-hulls and glass-ionomer cement were prepared as experimental
groups. Then, the test substances were mixed with the liquid part following the manufacturer’s
instructions and poured in the cylindrical brass mold with 3 mm in diameter and 2 mm in height.
Each group was composed of ¢ specimens. Glass-ionomer cement alone was used as a negative control
group, while a mixture of 4.76 percent by weight of ampicillin and glass-ionomer cement was used as
a positive control group. The antimicrobial activity was determined by using the broth dilution
technique. Each specimen was dropped in Trypticase Soy Broth contained with 1 x 10° CFU/ml of S.
mutans. Subsequently, they were incubated at 37" C, 5% CO,, for 4, 8 and 24 hours. Their survival

numbers were evaluated in comparison to the control groups using the drop plate method.

Results At 8 hours incubation period, glass-ionomer cement with polysaccharide gel from durian
fruit-hulls for 7.50, 9.09 and 12.50 percent established significant inhibitory effects (approximately 15
percent) against S. mutans (P < 0.05). At 24 hours, they had approximately 5 percent inhibitory effects
against S. mutans (P > 0.05), whereas, glass-ionomer cement and glass-ionomer cement with 4.76

percent polysaccharide gel from durian fruit-hulls showed no inhibitory effect against S. mutans.

Conclusion The glass-ionomer cement with 7.50, 9.09 and 12.50 percent by weight polysaccharide
gel from durian fruit-hulls for showed significant inhibitory effects against S. mutans at 8 hours

incubation.
(CU Dent J. 2008;31:193-200)
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