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ABSTRACT

Objectives: The purpose of this study was to confirm the influence of commercially available carbonated water on denture
resin by confirming the changes in the denture surface and adhesion of bacteria. Methods: Carbonated water available in the
domestic market was used on specimens made of prosthetic resins. The top four products with respect to sales performance
was deposited for 30 min, 24 h, and 48 h over the study groups and over one control group. The surface roughness was
measured. Candida albicans was inoculated and cultured over these dentures at 37°C on the study groups of 1 h, 24 h, and 48
h, and the number of colonies formed was measured. Results: As a result of comparing the surface roughness between groups
by immersion time, the difference between groups was confirmed at 48 hours. The Trevi group showed a larger Rz than the
Samdasoo group. As a result of comparing the surface roughness by time in each group, statistical significance was shown in the
Ra value of the Seagram and the Rz value of the Chojung sparkling water (p<0.05). The Ra value of the Seagram was higher for 48
h than for 30 min, and the Rz value of the Chojung sparkling water was higher at 48 h than at 30 min (p<0.05). Candida albicans
concentration increased over the course of immersion. Conclusions: It was confirmed that longer the specimen of the denture
resin was immersed in carbonated water, more the surface roughness was affected and higher the number of attached bacteria.
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$7) 2 F00] 432 1) 4 L0 B T2} @ HHL AFIES wesof & Zolc.

22 Qi70] w2m 4-87)0) 44T} Ho] FakS vlxls 20102 ST} A7IEIglct. TkeE ol ojslekat B SE2
oL ke |2 Tt glot 22elt wat shsilo] 9lon, WEF weolske) viu] gkete), Fulo] 4F §5k T B T), A 4
18l0l 244 Ek2 Uetiol 217l thet whlo] e BrlSolll 2782 2 A=A 407 22817 Z7bst QlcHo). Tt e

FEE9 1 57H11], %= 24412] 5 #5282 10l A 2T 4= ok b gikeo] £ kA S7I5HaL Qe & Al
A AZ1E 7 —r~l 742 Gl thet thba|Ql 34 157t B asit). 53] %7t the Aol vls 74 WlollA 2FA|sk= IS
o] A1 EFAo] Ylo] At 58 A Eakpet B2 5o dojdth= SHollM ghikprt Q31 2|zl o] o) njx| = IS Helsl = 2
27} Aol EtstaL } 271 olof thgt A7} mlH|stct.

mehA 2 “_rLoﬂ A B AlSollA o= an 9= 4F-0] BHikol] o7t o X4 o) A7) Hstet A A)RhE BAHd Candida albicans

Z

A40] ke pHE 7 o] 242 R2IA17 Aok AL §is1i 0|2 Q18] Al o] G0l 4 itk 92f7t A EicHo,10], 3t
747
&

At 4e0) Bl BAS B3] BT} o34 ellel )X Qg Bokto 2K B ol A S| ofx|eielel Bl 2.8 A] E8o)
A} gk,

S AR 00 B4 5 2017 o 4 9] 4 A YT 2 A 1) A ASI9ITTable 1>, TURH SE S 24 AF
Solston AT AL 0 A A A 2 A S Ao

Table 1. Materials used in this study

Group Brand name Manufacturer Composition
Carbonated water Trevi Lottechilsung  Distilled water, Carbonate dioxide, Lime flavors, Lemon flavors
Seagram Coca - cola Distilled water, Carbon dioxide
Tonicwater Lottechilsung  Distilled water, Carbonate dioxide, Lemon flavors
Chojung sparkling water Illhwa Distilled water, Carbon dioxide
Control Samdasoo Kwangdong Water
2, Al M}
& AollMe 2 15714 F 75709) AlE ARSIk Al A2 218l 217 20 mm, F4| 2 mme] | %%EV\—:L ol et = A
12 olgslo] HekA7) S19ick AT H5HT B 2 Ul BehAT B ol A ol 7 o] FehATFE 7] lslel 417 B2

0

£ oIl g E =& Yol 2ejlE =23t & SekAaagto] Az AdeollM & $9H 217 (Vertex RS, Dentimax, Netherland)-2 71
ZAT0] 2| Alo]| BHA| Eoket & Fdstko] 800 Mpi 4&, 100°C 2 :=0llA] 4083t 5ot B9 % Y2hokal 35|19 AnfabA S 7% Al
HAlake ¢hesiitTable 2>.

Table 2. The process of grinding the specimens
Step  Contents
1 Grind with a rubber point (Dedeco, USA) at 1,200 rpm for 1 minute

2 Grind with pumice (Whipmix, USA) under a high - speed rotating equipment (Lathe, 26A Red Wing Lathe, USA) at 1,725 rpm
for 1 minute

3 Grind with rouge (Daiei dental, Japan) under a high - speed rotating equipment at 3,450 rpm for 1 minute
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FUAA] 24 A A A2A7 T 294 AF71577](Surfpak, Mitytoyo, Kawasaki, Japan)oll 91XIA1A 7 Z10] 4.0 mm, 57
£ 0.5 mm/s= o] 575 Average roughness, %4141 3 A2 71)3}2} Rz(Ten point average roughness, A7 S+
ARz SH5H3At

5. Candida albicans 5%t

Candida albicans(KCCM No._11282) B& 752 shtn| A& HZAIE 2 2 E] Eofto} sabouraud dextrous(Kisan BIO, Korea) 24| HY
Z)of] Z4EsaL 37°CollA] 24417 FRF HjgEE & 5X10° CFU/mLS] A FHlstitt. A AR ZF 7 570 Al 5 3704 Z 97119] A
HE 729 FEs10] 221 mmO 2 12717} = well plate Wioll ZF2t AX|AIZ] & 7F ] mILA] HERRS B35}t o] % well plateE 37°C
of| A 2A17t &2t Btsto] AlHol| Candida albicanstto] F2tote & Aot M A AlH-E 7AUjo] S74= 2~33] AZ5 & A 22 well
plate Ujol] X]A|A A 2] 1 mLA E5=6kar 103] 2BlE] 3% 71 5 50 plE A3 sto] A= A vi=] 450 plet =3taigict. 29k &
ol Z 200 Pl arAfluf A ol ZF5kar 37°CollA] 1AIZE, 24A17E 48Rt B2t uljeFet & /e Zlete] £~5 Z45idrt.
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Ae 7 AlEe] 52 S A glo)] A AI7HE F 7ke] EHAR Y] 9l Al &e] 2ol S 91517 9l5l Kruskal Wallis A7
(pairwise comparison)S S5 AFE 7Z-2 Al A7)l W& Candida albicans

I
o (repeated measured ANOVA test) S AJ3J5HITh. 2= 2} SPSS 25.0(IBM, USA)S o]-&35to] 2415}
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Table 3. Test of homogeneity between groups. Unit : Mean=£SD
Ra Rz

Group N 30m 24h 4h p N  30m 24h 48h  p

Trevi 5 0.54+0.03 0.07£0.03 0.07+0.03 0567 5 0.30£0.13 040+0.16 0.38 +0.16 0.383

Seagram 5 0.05+0.01 0.06 £0.02 0.07+0.06 0616 5 0.28=+0.20 0.22 £ 0.13 0.28 == 0.13 0.801

Tonicwater 5 0.07+0.04 0.05=*0.01 0.07+0.04 0454 5 0.26+0.15 0.34 £0.23 0.38 = 0.33 0.879

Chojung sparkling water 5 0.07+0.04 0.06 £0.02 0.07+=0.01 0663 5 0.26=+0.13 0.22+0.13 0.46 = 0.21 0.125

Samdasoo 5 0.06 =0.02 0.08 +0.04 0.08+0.05 0736 5 0.26 =0.13 0.24 +0.11 0.28 =0.13 0.886

p* 0.998 0.334 0.998 0.631 0.625 0.509

“by Kruskal Wallis test
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2, 8H AlZHE 27t BHAHET| H|w

A AR F7be] AR vlash Aat 24417k 4841 7tol|A] 7t Rzgke] &tolE UERITHp<0.05). AR 24 A} 48A171ollA] E
2llu]7} Afck4ol] vlsl Rzgto] 3] UeR O LH(p<0.05), 24A17 A= ARS-2A] Axte] A4 f-2)x17t §lATHp>0.05)<Table 4>.

3. ot LHe| TH AlZHH HEHAMEY| H|

Zh 3 o] AlZHE A7) S 8wk A} v 1210] Raghat 24 EHE0] Rzgholl A BA1A 5o lS Lrebich Al 1319] Ragh2 48417t
o] 30420 B3l &= haL, ZAERRRO] Rzgr2 48A417H0] 3040 BISH E=A] LERFTH p<0.05)<Table 5>.

Table 4. Comparison of surface roughness for each immersion time Unit : Mean£SD
Group 30 m 24 h 48 h
N Ra Rz N Ra Rz N Ra Rz

Trevi 5 0.11+0.04 0.52+0.15 5 0.13+0.04 0.86 +0.18 5 012+0.03 096 + 0.40°
Seagram 5 0.08 +0.03 0.50 £ 0.07 5 0.11 £0.01 0.50 + 0.23 5 016+0.03 062+ 024"
Tonicwater 5 0.10 =0.04 0.48 £ 0.04 5 0.09%£0.05 0.56 + 0.15 5 0124004 0.68+ 040"
Chojung sparkling water 5 0.11+0.05 040 £ 0.12 5 0.12£0.04 0.50 + 0.23 5 014+0.07 076+ 027"
Samdasoo 5 0.07 =0.02 040+ 0.14 5 0.09%0.03 0.44 + 0.05 5 010+0.05 042+ 0.04°
p* 0.282 0.355 0.332 0.041 0.289 0.048
“by Kruskal Wallis test
bThe same letter indicates no significant difference by pairwise comparison.
Table 5. Comparison of surface roughness by immersion time in each group Unit : Mean=®SD
Group Ka g Rz g

N 30 m 24h 48 h p N 30 m 24h 48h p
Trevi 5 011+004 0I13+004 012+003 0477 5 052+015 086+0.18 096+040 0.064
Seagram 5 008003 011£001" 016+003 0006 5 0.50+007 050+023 062+024 0411
Tonicwater 5 010%+0.04 009+£005 012+004 0364 5 048+0.04 056+015 068040 0.790
Chojung sparkling water 5 0114005 012 +0.04 014+007 0997 5 040+012° 050+ 023" 0.76+027 0.048
Samdasoo 5 0.07+0.02 009+003 010+005 0263 5 040+014 044+005 0421004 0.639
“by Kruskal Wallis test

sPThe same letter indicates no significant difference by pairwise comparison.

4. UH ARt 27t Candida albicans T2t 4= 'Hg}
2 74e) Candida albicans 32t ©4 A8 1 Alzio] ulek 2jol7} Q1 A) Brelal] gjato] HHEEH BARAS Al
Candida albicans 32} &4 % :=0] o]7F LRt o]2igh Altel whg RSk 7 7hol] &to] 155 I5I3ItH(p<0.05)<Table 6>.

i,
i)
M
()
1

Table 6. Differences in the number of Candida albicans colonies between groups according to deposition time
Unit : Mean®SD
Group N 30m 24h 48h P J P
<0.001 <0.001 <0.001

Trevi® 3 0.67 £ 1.16 37.67 £ 19.66 71.3 £ 18.15
Seagram” 3 2.00 = 1.73 55.00 =+ 4.00 139.00 =+ 30.81
Tonicwater” 3 1.67 £ 2.08 44.67 £ 23.50 126.67 £ 29.69
Chojung sparkling water" 3 0.00 £ 0.00 28.00 + 1.00 49.00 + 12.77
Samdasoo* 3 0.00 = 0.00 1.33 + 1.53 3.67 £ 4.04

“p are for group comparison

“pare for follow up from 30 minutes to 48 hours

" pare for interaction effect

by repeated measured ANOVA

»beThe same letter indicates no significant difference by Bonferroni.
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7t = Uiell M & Alzte] Zgtel] whet Aol 7} QL] 2elet At tiatg A| Qe B wollA A Aol wEt frofet Afol S e S
o, 4 AlZto] F7¥ek4E Candida albicans Z32}e] @/go] =] UeHtH(p<0.05)<Table 7>.
°l ‘&e] Ajol] w2} A AlRtel| ukE Candida albicans 3= @73 =8 7 v = 2elel £ 2ot X 233 BN = A Aol ut2t
g 37 UERAL ERf| o) 2 et oJA] &SR SRS LFERA(p<0.05) BHH, AFThe= mw[Bi3It(p>0.05)<Table 6, 7, Fig. 1>.

Table 7. Differences in the number of Candlida albicans colonies over time within the group Unit : Mean=£SD
Group N 30m 24h 48h D

Trevi 3 0.67 £ 1.16 37.67 + 19.66 71.3 = 18.15 0.007
Seagram 3 2.00 £ 1.73 55.00 + 4.00 139.00 £ 30.81 0.002
Tonicwater 3 1.67 + 2.08 44.67 £ 23.50 126.67 + 29.69 0.011
Chojung sparkling water 3 0.00 £ 0.00 28.00 = 1.00 49.00 £ 12.77 0.003
Samdasoo 3 0.00 £ 0.00 1.33 + 1.53 3.67 £ 4.04 0.256

“by repeated measured ANOVA

Type_of_water

= Trevi

== Seagram

= Tonicwater

=== Chojung sparkling water
100 Samdasoo

75
50

25

30min 24hours 48hours

Immersiontime

Fig. 1. Formation of Candida albicans colonies by time between groups (p<0.05)
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& Aol 2 Altell whe} Candida albicans®) 42 @78 A =o] xfo|5 &RIgH At BE Fojlx] HZ A|7ke] Ztol e} Candida
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& 21719] Ra7}0.2 ym ©]5}7} & ofoFe Zlo|ch22].
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LR -2 QIO of= 1 Ao] 48AI1R] A 71385t Aalol] ofst Ao & whke|n 7] 5{11]e] AollA] BHik=e] Gifo] 72412t
7HA] QUthe A2 291 wl, X 15l 7o) 1A AJgho] 48417t o /o] E 749 mHA 7|2} Alte] /8 vt o S713 A0 R odEt &

7k, $hH 2 Aol EHAR7 |9k AltR2te] gho] 7P 2 ol *1E CHEA LER=T, o) Al Ao A] ARgSE AlHo] 484
b2 2 8 ohujal, 3083} 24417 S BRI M= ETH Aol wle} 2fo) 7} ggle Zlolata sk
o] A AR & uf oA/ 2%l e] Ajw-g Aol Z A AJ7to] Aol A4E B A Aol GRS n] AL Alete] Fakgo] gold
4 lon g x|apgol oAl o] ] AREALolA] Bhaks A3 Al 2]3)/de] EFHO| AH oA AltEato] £olaf A 4= Ug-S JxIAREALIA|
ASH= 7o) W eg Zlol2tal Y7t

2 e ) oy 291l AfdskA] Fatal A A Alzto] 48/\17&% Agte]o] 1 o] Ankg BRIg 4= glom & HE o] 47}

Ao} Ants °H Agtoll Ao SHAZE ek Lt Bhakaet o) x| eke] ddol tigt = A7t mju]SH gdRiol|A] 1 Ao Axprt &4 o)

Ir
oy
ot
Ne)
1o
iy
=2

A r&

30

=
i

N

C

ZIASE 288 4 Icks cll oo ick w24 elel RS elel S 3] 0 Wofol g2 skl o
)i 8] g F4 771 BTk WA, o SH7 1 Aploftol ek phv} HiskIchs 7) 51231 Aol ZIelsto] Sk

G174 ool G- pHVEEFB) 2 B ol o al21e) TR Al 300] I3 9 210 2 e st
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(p<0.05).
2.2 cfe] 43 A28 13| vimet Aokl 1ol Raglot 20l Rl S el Letich Hel Rad)
% 48A17k0] 30420l| B3l ka1, ZAERakRO] Rzgh2 484170 30420 HISH =] YEFHTHp<0.05).

& e120} 47 Alo| aioh Candica albicans®) 224 84 HES) Aol feleh sk BE Fol] 32 ARke) 254o] wke Candlida
alb1can&—l 2712 UehirH(p<0.05).

olAfel ATkE 2 ) AR ehakso] ofsh o)x| 448 2lAl0] ERAL7|o} M| Bxjefo] £} 4 9lom ofo] ure} x|z ol oAl o]
A2 o] chet 2h2) 9 2| ol g Zlo] Basit,
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