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ABSTRACT

Evaluation of antimicrobial activity
of various denture cleansing agents

against Candida albicans

Bae, Cha-Hwan, D.D.S.
Advisor : Prof. Heo, Yu-Ri, D.D.S.,, M.S.D., Ph.D.
Department of Dentistry

Graduate School of Chosun University

Purpose: The purpose of this study is to compare the antimicrobial
activity of currently purchasable denture cleansing agents in Korea against
Candida albicans.

Materials and methods: Three tablet-form denture cleansing agents with
enzyme, Polident®, Coolingdent®; without enzyme; Fittydent®; and three
liquid—form denture cleansing agents; Hexamedine®, Listerine®, Apple
Vinegar® were used. C albicans culture fluid of 1 x 10°, 1 x 10°, 1 x 10,
1 x 104, 1 x 10° cfu/mt were prepared. Each 0.04 g of powder—forms of
Polident®, Coolingdent® and Fittydent® were prepared and put into 2 ml of
05 x 10, 05 x 10° 05 x 10°, 05 x 10°, 05 x 10° cfu/ml culture fluid
respectively with five minutes activation. Each 1 m¢ of liquid-forms of

Hexamedine™ ®

, Listerine® and Apple Vinegar® were prepared. After that,
each 1 ml of 1 x 10", 1 x 10°, 1 x 10°, 1 x 10°, 1 x 10° cfu/mé culture
fluid reacted with liquid-form denture cleansing agents respectively for
five minutes. Each 10 0 of solutions were collected and smeared twice on
the BHI solid medium. After 24 hours cultivation at 37C, newly formed
colonies were counted by visual inspection. Polident®, Coolingdent®, and

Fittydent® of 001 g, 002 g, 0.04 g, and 0.08 g were prepared in powder
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form. Fittydent® of 0.005 g and 0.03 g was also prepared in additional. 2
ml of 05 x 10° cfu/m¢ culture fluid was added to each of the prepared
powder-form denture cleansing agents and allowed to react for 5 minutes.
1 m of 1 x 10° cfu/mé culture fluid were added to each of 1 mé of

Hexamedine®, Listerine”™

, and Apple Vinegar®, prepared by adding the
original solution and the diluted solutions at 1/2, 1/4, and 1/8 times, and
reacted for 5 minutes. 10 #¢ of each sample was diluted 1/100 times, and
then plated on BHI solid medium twice. These were examined after

culturing.

Results: In the 05 x 10° cfu/ml culture medium, the C albicans death

rate of Polident® was significantly lower than Fittydent®, Hexamedine®,

Listerine®, and Apple vinegar®(p<0.05). In the 05 x 10" cfu/m¢ culture

medium, the C albicans’ death rate of Polident® and Coolingdent® was

significantly lower than Fittydent®, Hexamedine®, Listerine”™

vinegar®(p<0.05). The C. albicans’ death rate of Polident® and Coolingdent
®

, and Apple

was also significantly decreased at 002 g and 001 g, and the C
albicans’ death rate of Fittydent® was significantly decreased at 0.005
g(P<0.05). The C albicans’ death rate of Hexamedine® was significantly

decreased at 1/16 dilution. The C albicans’ death rate of Listerine® was
decreased at 1/8 dilution, and the antimicrobial activity of Apple Vinegar®

was decreased at 1/4 dilution(p<0.05).

Conclusion: As the number of C albicans increases, the antimicrobial

activity of denture cleansing agents decreases. Fittydent®, Hexamedine®,

® ®

Listerine™ and Apple vinegar™ were superior to Polident® and Coolingdent

® in the evaluation of the antimicrobial activity against C. albicans.
Polident® and Coolingdent® are recommended to use one dose at one
time, and Fittydent® can be used 1/3 at one time. Hexamedine® can be
used as 1/8 dilution, Listerine® can be used as 1/4 dilution, and Apple

®

vinegar® can be used as 1/2 dilution.

Key words : antimicrobial activity, C. albicans, denture cleansing agents
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1. 23 A=

A. oA AARA

B ArdME AAE mA oA ABAR 528 EFEE Polident”
(GlaxoSmithKline, Brentford, England), Coolingdent® (Greenworldpharm,
Hwaseong, Korea)®t &AZ ¥83x &=  TFittydent®  (Fittydent
International GmbH, Pinkafeld, Austria)E AFE3F$aL, A=A oA MAGA =

® (Bukwang R&D, Ansan, Korea), Listerine®

Hexamedine
(Johnson&Johnson, New Brunswick, USA), Apple vinegar® (Ottogi,
Anyang, Korea)E AF&3F5 tHTable 1). A3 o] ARESE A4 AAAL Fa

g2 Table 2¢] %A sFA T

Table 1. Denture cleansing agents

Commercial Chemical Enzyme
. Manufacturer (Everlase
name composition
6.0T)
) ® Alkaline GlaxoSmithKline,
Polident ) +
peroxides Brentford, England
Solid :
) ® Alkaline Greenworldpharm,
denture  Coolingdent ] +
. peroxides Hwaseong, Korea
cleansing
. Fittydent International
agents . ® Alkaline
Fittydent ] GmbH, -
peroxides . )
Pinkafeld, Austria
. ® . Bukwang R&D,
Hexamedine™ Chlorhexidine -
Liquid Ansan, Korea
denture . . ® . . Johnson&Johnson,
. Listerine Diluted acid . -
cleansing New Brunswick, USA
agents Apple Ottogi,
] ® Diluted acid & -
vinegar Anyang, Korea
- 2 -
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Table 2. Major components of solid denture cleansing agents

Denture cleansing Wil GommpenE

agents
] ® Oxone (Persulfate), Sodium Perborate, Monohydrate,
Polident
Everlase 60T
] ® Oxone (Persulfate), Sodium Perborate, Monohydrate,
Coolingdent
Everlase 60T
) ® Oxone (Persulfate), Sodium Perborate, Monohydrate,
Fittydent

Sodium hydrogen carbonate

B. Azt 2 At v ¥

Ao A Ar8d C albicanst AU n Aot 73 A s)ska A o
A Candida albicans KCTC 7270"& %ol Brain Heart Infusion (BHI)
(Bacto™ Becton and Dikinson company, Franklin Lakes, USA) 3138} %] <]
HjFel it o] & & #ejd HeE BHL HA| Ao HEste] 37T, 244
A g s

2. 439 %

i)

A. C. albicans 559 W& o X AAA e s Fr}
23434 T A (Epoch, Bio-tek, Winooski, USA)E o] &3}e] C albicans ¥ %
Aol FHEE 245, 1 x 10" cfu/mee] MFde F=ulshglch A A4
Aot A A ALHe aeste] A AAAE wFdL FrhE
/28] 8lq st ol & 1/10, 1/100, 1/1000, 1/100008] 3] 4 s}ed 1] A7 A
g0z 05x 107, 05 x 10° 05 x 10™ 05 x 10, 05 x 107 cfu/meo] H)kol,
MA AAAECZ 1 x 10,1 x 10° 1 x 10°, 1 x 10% 1 x 10° cfu/m <] #)
kol FulEl T

AAE 1A xﬂ A7 Polident®, Coolingdent®, Fittydent®2& A|ZAF 8% A}

r_‘

Y TE ZEE °F 004 g¥ T FHE FHIE & A AAAS WS
NS Z47F 2 miA Hol 5 RS AIFH Th voltex

X% micropipette 2% 10
=

I’Il
A5l BHI 24 WA 23 =2t #48 x8std 05 x 10°,

3
ﬁ
j)L
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05 x 10" cfu/mee] WlFele el 10 wE, 05 x 10° cfu/me] wWi%Fde 10
w AAZE 1109 34, 05 x 10° cfu/mee] #FA e 1/1008 34, 05 x 10
clu/mie] w)FAL 1/10008) 3] Al =@slsdvt. 37T, 24A17F vl 5 &g
H FAEFE §oroz HEsdvhFig. D).

on 7 AAA Hexamedine®, Listerine®, Apple vinegar®= 1 mA

EHI R
oA AFAE WS A7 1wy gl 58 REEAFH T A Al

A A e w7 AR voltex mix$ 10 w# A FH k] 48] 514 & 51A
= ST

| A& Bkl e 10 WA AFsle] 243 F

Fig. 1. Candida albicans grown on brain heart infusion agar

B. oA MAA Fid mE FaE FJrt
%%%Eﬁ]% o]-g8ke] 1 x 10° cfu/me?] Bjgode Fug 5 Al A
b2 1/28) At AAE nA ARASE 1/4Y, 129, 1
< 2% %“ of dFst= 001 g, 002 g, 0.04 g, 008 g& 7[5 HE=E F£H|
&9t} Fittydent® = Polident®9} Coolingdent®®R.th 7% 12+e] FA17) =
A WA AFA FrEe] Fste] 1/6Y, 19 &% sdstE 0005 g,
003 g&= F7t= FHlst o FHld LA "ﬂﬁxﬂ"ﬂ A AAEAE B FEE
ZvZF 2 ml go] 5EIF ¥k Al H T voltex mix$ 10 ¥ AF ske] 1/100

vl 3|4 & BHI 1A wj=|o] 23] m=2sgdth 37°C, 24417 W% 5 49

S op
=
2
rlo
4

al,
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He4E Ao
A AAAE A4 1/2, 1/4, 1/88] g2k A8 Z+zF 1 mi £ g
NA AAA-LE wkde 1 mA do] 587 vkg AFHuh voltex mix¥ 10
WA AFEA 171008 84 F BHI a2 wjAlo] 28 =2, vl & A3}
At
AT FHlE oA AEAE wjEdd, oA AEAE wigFA-E 10
WA A AS ] 1/1008) 34 = A wjxo] Z2Elga, wF T A5Eg
=
A8 33 BESH T
3. $AA 4
C. albicans® AVEE e Toto oA AAFASY FeES HrF " oHlalst
A TE SPSS Ver. 22. 0 (SPSS Inc., IL, USA) T2 132 o]-&35lo] gYn)x
HAREA] 02 Akt
e }\]—,Q.O_LJ—E—Z/*
C. albicans A} (%) = il ;;ilg‘-%—% T X 100 (%)
- 5 -
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m. A4+ A3

1. C. albicans 5o wE o AAAL 3Joe
7t

05 x 10°, 05 x 10", 05 x 10° cfu/m® C albicans %ol A= 2 H
ARERE oA 71 9 H] Al Ale] AbEEC] 9% o]deE BEF 53T
05 x 10° cfu/mee) B kolo] A= Polident®e] AbEEo] oF 70%% Fittydent®,
Hexamedine®, Listerine®, Apple vinegar®el] uld] E744 02 §9o8A4 7+
3 tHp<0.05). 05 x 10" cfu/mee wWleFlo] A= Polident®®} Coolingdent®
o] ApEE o] oF 2299} 23% % Fittydent®, Hexamedine®, Listerine®, Apple
vinegar®ell W3] 5o 8kA 72438 TH(p<0.05)(Table 3).

Table 3. C albicans’ death rate of denture cleansing agents in relation to

colony number of C. albicans

Death rate (%)
T T

(cfu/mf)
05 x 10°  100.0+0.0° 100.0+0.0* 100.0+0.0* 100.0+0.0* 100.0+0.0* 100.0+0.0*

® Apple

Polident® Coolingdent® Fittydent® Hexamedine®  Listerine ;
vinegar

05 x 10*  100.0+0.0°  100.0+0.0° 100.0+0.0*  100.0+0.0° 100.0+0.0* 98.8+1.7°
05 x 10°  100.0+0.0°  100.0+0.0° 100.0+0.0*  100.0+0.0° 100.0+0.0* 98.8+1.8°
05 x 10°  70.4+29.9° 97.8+31" 100000  100.0+0.0° 100.0+0.0°  99.4+0.9"

05 x 100 220493"  228+146" 100.0+0.0*  100.0+0.0° 100.0+0.0° 100.0+0.0*

a

“4: Values with the different letters are significantly different (P<0.05)

except a between b and b between c
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2. 93 AAA Fxwol e Fwe B}

A. A oA MAA sl wE gy FUt

Polident™e] AbEES 129 &%) slgabs 002 g3t 1/422] &3] 3
FE= 001 g oA F 69%9 - 10%E EAAoZ HoFA Zaddd
(p<0.05). Coolingdent®e] AFEE w3 0.02 g1t 001 goll A oF -4%9F - 5%
2 folstAl Z4shA A, Fittydent™e] @72 & 169 &3] #@shE 0.005
GOl A 44% = S-o8kA 7H SR THP<0.05)(Table 4-6).

Table 4. C. albicans’ death rate for Polident™ dosage

(n = amount correspond to manufacturer's recommended dosage)

Dosage (g) Death rate (%)

0.01 (1/4 n) -105480"

0.02 (1/2 n) 602272

0.04 (n) 100.0+0.0° 7 Values with the different
letters are significantly different

0.08 (2 n) 100.0+0.0°

(P<0.05)

Table 5. C. albicans’ death rate for Coolingdent® dosage

(n = amount correspond to manufacturer's recommended dosage)

Dosage (g) Death rate (%)

0.01 (1/4 n) -3.5+8.7%

0.02 (1/2 n) -4.7+11.0°

0.04 (n) 100.00.0° 2P 1 Values with the different

008 (2 o 100.0£0.0° letters are significantly different
+0.

' " ' (P<0.05)
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Table 6. Antimicrobial activity for Fittydent® dosage

(n = amount correspond to manufacturer's recommended dosage)

Dosage (g)  Death rate (%)

0.005 (1/6 n) M2 + 397

0.01 (1/3 n) 1000 + 0.0°

0.02 (2/3 n) 1000 + 0.0°

0.03 (n) 1000 + 0.0°

0.04 (4/3 n) 1000 £ 0.0° *P 1 Values with the different

letters are significantly different

0.08 (8/3 n) 1000 + 0.0°

(P<0.05)

B. oA oA ARA Frel e G Bt
Hexamedine®] C. albicans 258 1/16H] 3|4 50| A oF 89% % 27

Aoz HodA 7HadETHp<0.05). Listerine®e] A}EE-S 1/88), Apple

vinegar® 9] AbHE

V4] 314 smol A oF 40%9} 44% = ol alAl 7

8% H(p<0.05)(Table 7-9).

Table 7. C. albicans’ death rate for Hexamedine® concentration

Concentration Death rate (%)

1/16 dilution

1/8 dilution

1/4 dilution

1/2 dilution

02419

9.0+1.0°

100.0+0.0P b . Values with the different
100000 letters are significantly different

(P<0.05)
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Table 8. C albicans’ death rate for Listerine® concentration

Concentration Death rate (%)

1/16 dilution 35.6+3.4%
1/8 dilution 39.8+5.3%
1/4 dilution 94.4+4.0° 2" : Values with the different
o . letters are significantly different
1/2 dilution 100.0+0.0
(P<0.05)

Table 9. C albicans’ death rate for Apple Vinegar® concentration

Concentration Death rate (%)

1/16 dilution 36.0£2.1%

. b
1/8 dilution 40.2¢2.1 a~d . Values with the different

1/4 dilution 44.2+6.3° letters are significantly different
(P<0.05) except a between b

and b between c¢

1/2 dilution 89.4+3.7¢
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