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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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22 Qi70] w2 4-87)0) 44T} Ho] FakS vlxl= 20102 ST} A7IEIglct. TkE ol olslekin B SRR
oL ke |28 TS glot 22elt Wt shsilo] 9lon], WEF weolgke) viu] fkete), Fulo] 4F $5k T B T), A 4
18l0l 244 Ek2 Uetiol 217l thet 2o e BrjlSolll 2782 2 AN 407 3281 27kt QlcHo). Tt e

FEE9] 1 57H11], %= 4412] § #5282 +H0l AdS 2T 4= ok b gideo] f-e7 kA S7I5HAL Qe & Al
A AZ1E 7 —r~l 742 Gl thet thba|Ql 34 157t B asit). 53] %7t the Aol vls 4 WlollA 2FA|sh= IS
o] 331 ErAo] Ylo] Aty 58 A Eakpet B2 5o dojdths SHollM ghikprt 231 2|zl o] o) njx| = IS sl = 2
27} Aol EtstaL } 271 olof thgt A7} mH|stct.

mehA “_rLoﬂ A= B AlSollA o= an 9= 45-0] BHikol] o7t o X4 o) A7) Hstet A A)RhE BAHd Candida albicans

Z

A40] ke pHE 7 U] 242 R2IA17 Aok A2 §isHT 0|2 Q18] Al o] S0l 4 itk 92f7t A EicHo 10, 3t
747
2

A2t 4e0) Wl BALS E3) BT} o34 ellel m)x) s Qg Wokto 2 B ol S| ofx|eelel Bl 2.8 A] Ego) o
A} gk,
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Solston AT AL 0 A A A 2 A S A

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 75702) AlE ARSIk Al A2 218l 217 20 mm, F4] 2 mme] §Y %%EV\—:L ol HEet = A
12 olgslo] HekA7) S191ck AT H5HT B 2 Ul BehAT B ol A So|, 7 o] BehATFE AU} lslel 417 B2

0

£ sl g d =& Yol 2ejAlE =23t & EekAagto] Az AdeollM & S8 217 (Vertex RS, Dentimax, Netherland)-2 71
ZAT0] 2] Alo]| BHA| Eoket & FQdsko] 800 Mpi 4&, 100°C 2k=0llA 4083t 5ot B2 5 Y2hokal 35|19 AnfabA S 7% Al
HAake ¢siitTable 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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3. EbM4 1N

ZF1I57) S ThA] 57 370 LB (B0, 24412, 48A17F 20 2 Lpiro] Zu[519ick. A 35 mmo] & 6717} 9= well plate U]
o 217} 9J2]A17] F Bk 2 Y-S 717k 2 miLA) B} S4S Wol 37°CollA 308, 244121, 48417 59 BASISiT Bokol 2t A
B AR 5]4510] ZRA4E 48] M 5 A2 wel plateo]) ol EHA7] 24 77} Z54o] BB

FUAAZ] 24 A A A2A7 T 294 A-71577](Surfpak, Mitytoyo, Kawasaki, Japan)oll 91XIA1A 7 Z10] 4.0 mm, 57
£ 0.5 mm/s= oto] 575 Average roughness, 4141 3 A2 71)3}2} Rz(Ten point average roughness, A7 S+
A7)k S5t

5. Candida albicans 5.t

Candida albicans(KCCM No._11282) B& 5= shn| A& HZAIE 2 2 E] Eofto} sabouraud dextrous(Kisan BIO, Korea) 24| HY
Z]of] HE5aL 37°CollA] 24417t 52t v RE & 5X10° CFU/mLS] AES FHISIQI: ZAAIRHE 2t 3t 570 Al Z- 37114 2 97)12] Al
He T4 FE010] 22.1 mm2] & 12717} = well plate Uioll ZF2F {2]A171 & 7 1 mLA AEFRS 256131t o)< well plateE 37°C
of| A 24|17+ -5-%t Haksto] A|He]| Candida albicanswo] F-2ot =& A5t M A H AJHE 7Ulo] S742 2-33] Al £ Al 22 well
plate Ujof IXAIA A viA] 1 mLA 252631 102] mBlE g & 21 5 50 uls A& sto] Az A HiA] 450 peek ekttt =3 &
N Z 200 WE AElA] ol HESEAL 37°CollA] 1AITE, 24A1%, 48417 52t vijFst & A 2te] & Z7gsiqict.
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I
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Table 3. Test of homogeneity between groups. Unit : Mean=£SD
Ra Rz

Group N 30m 24h 48h 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, 85X AIZHE 27t BHAHET| H|w

A AR F7be] AR vlash Aat 24417k 4847l A] 7t Rzgke] Aol S UERITHp<0.05). AR 24 A} 48A17ollA] E
2llu]7} Afck4eol] Blsl Rzgto] 37| UeR QLK (p<0.05), 24A17 oA = ARS-2A] Axte] A4 f-2]x17t §IUTHp>0.05)<Table 4>.

3. ot LHe| TH AlZHH BEHAMET| H|

Zh 3 o] AlZHE A7) S 8wk A} v 1210] Raghat 24 EHE0] Rzgholl A BA1A f-oJ kS Lrelich Al 131 9] Ragh2 48417t
o] 3040 B3l &= haL, ZAERRRO] RzghS 48A417H0] 3040 BISH =] LFERFTH 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 0.1 +0.05 0.40 £ 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 Ra g Rz g

N 30 m 24h 48 h p N 30 m 24h 48 h 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 5 050+007 050+023 062+024 0411
Tonicwater 5 010%+0.04 009+£005 012+0.04 0364 5 048+0.04 056+015 0.68+£040 0.790
Chojung sparkling water 5 0114005 0.12+0.04 014+0.07 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

»PThe same letter indicates no significant difference by pairwise comparison.

4. UH ARt 27t Candida albicans T2t 4= 'Hg}

2 249) Candida albicans 2} {8 AES 1A AlZlo] wet 2ol Qi 2| SRlst7] gjsto] WS HARAS Aget At 2 7o)
Candida albicans %2} %4 2] 2jol7} LEREL, ol2fah Alztol e #ishe 2 710] 2jo] 9122 SHISIATHp<0.05)<Table 6>

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 Uiel M 2 Alzte] 73 tel] whet Aol 7t QL] 2ele At tiatg A| Qe B wtollA A Aol w2t frofet Afol S e
o, 4 AlZto] 57¥ek4=E Candida albicans Z32}e] @/go] =] UeHatH(p<0.05)<Table 7>.
°l ‘&e] Atol| w2} A AlRtel| ukE Candida albicans 3= @73 =8 7w = ERlel £ 2ot X 133 BN = A ARl w2t
g 57 UERAL ERf| o) 2Rt o] HESRE SRS LER(p<0.05) BHH, AFThe= mH[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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TollA] ARgSE ghko] pH7F Al o] FFHol| e vk Aokl FhekETh whabA] Bhikeo] Uhe- pHet
% Z‘=_71| T4 9lonz g8of Fo)7F Q)
TR0l /o] F238F 84 R o)%] HHHO| A A9 3AE TAtel 2| HAlFEke] 12 o|2-4] o] )4
X190 ZHAl S0 HHAYsHH[4] 55] «]i]"* TFUlge] F 99191 Candida albicans®] & oJo] BHAYE} )

2 Atol|lA] A Alztol| whet Candida albicans®] 32} A o] xfo| 5 el Aut BE Fol|A] 27 Alzte] ol wet Candida

Ir

o
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alb1can&—l 2712 UehdrH(p<0.05).
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