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ABSTRACT

Objectives: The aim of this study was to investigate the effects of bamboo salts on remineralization effects
on subsurface of artificial carious enamel. Methods: Incipient carious enamel was formed in permanent
bovine incisors and then specimens were divided into three groups randomly: 3% bamboo salt (BS), 2%
(NaF) and the solution of mixed 3% BS and 2% NaF. For remineralization, specimens of each of the three
groups were treated for 24 hrs at 37°C incubator. After treatment, specimens were analyzed using SEM and
VHN. Statistical analysis used was one-way ANOVA. Results: In SEM observation, the BS group showed
narrower distances between enamel rods than the cases of incipient subsurface caries enamel. The NaF and
BS+NaF groups showed that the enamel rods near the surface were destructed, and innumerable round
small particles were deposited near the surface of enamel. The BS+NaF group showed more minerals
attachment between enamel rods than the cases of other groups. The differences in subsurface microhardness
(AVHN) increased all of three groups in total by 80 ym. The AVHN of the BS+NaF group increased
significantly more than NaF and BS groups in depth of 50 zm, 80 zm. Conclusions: The 3% bamboo salt with
2% NaF solution was found to increase subsurface hardness of incipient caries enamel. Thus, bamboo salt
will be used to contribute to prevention on dental caries.
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H Ao A Ae-gol2 394 =[16,17] (bamboo salt, Kaeam, Seoul, Korea, ©]5} BS)}2% &
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ShFEE{18] (sodium fluoride, Sigma, Saint Louis, USA, ©]5} NaF) 181 ZH 3} BShHEE 9]

ol 2 a3HE vlwsk] fl5te] 3% BS2F2% NaF = S3iet -80-& AR85I3T). 7+ A9l
STE- 32 ZH4 100 md o] 4 3 gm 21, NaF-S 100 ml ©f| NaF 2 gm& go] 55 5<oF
Histo] g7 2, BS2ENaF & 917t w2 W] 32F 557100 ml ©f| NaF 2 gm2 501 52

S weksiH g3l & 54 &3 WSt oA A AlESHA.
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17]%1 T S floll A HigE AlHS @ F{16]9] A7t sUoHA belkliFE
(calcium phosphate tribasic, Sigma, USA)?| 50% Z3FH 0.1 M2] ZXHTt0.2% Carbopol ETD
2050 (Lot. #EC 464CD758, Noveon, Inc. Cleveland, OH, USA)2 73+ 5 50% NaOHE- 75}
of g9 2F pHE 5.00= ZAsto] A2 D28l 15 ml o] AH-S 1714 HZ|A|A 37°C vl
G711 12417t 59t A5t EElgl Aa] & 27| 9B QS BES] $lste] AlHo] o=
172 BL1o Y LHP S =S 719 Al Aget-89 10 mf of] Al 1714 J= AR &
37°C H|¥710l14 200 rppm 2= WHISHAA] 24|75 A 2]5k3iH 16,18]. AFd=h 88 A2] 3 A|
H 39S SE= 57700 14 S At 52 AHE Easilt.

3) BAAIEEE7E7] 2 FARIAEE S o83t T sy v

Apget-go 22| & 245 ffcte] Al v[geiU 47t R 3—71 AR
7t el e s ddofi] X35 Wiko s Aosigirt. Aok AJHo]
Hd 24 P& Bk $sted T*}Z‘ix}@ﬂ]%‘(scanning electron microscope, Hitachi,
S-4700, Tokyo, Japan, ©|5} SEM)£& o-8510] S4SI1L, the & A2 Wil BHsPS &
Hu|A7d =4 7](Fm-7, Future-tech Corp, Tokyo, Japan)& AF85}o] 0|A|7d = (vickers hardness
number, ©]5} VHN)E 45131t

7], Aok SRS SEM 41 fioto] e Ak & A1712] gfom, Al T3 mm
o7} HE== AJAtSIATE 11 5 AlHS 48 A ERE A A WlE 0 2 FEsto] 15 kV 7R
StollA SEM 242 AAIsH3It T2 1,0004] Hil&-= SHIT

S8 FEE I 4 ] 7 | ] S A e s
AR & 2715 I o2 Eufjolal Aubx|(Carbimet, Buehler, Illinois, USA) #60
#600, #1,200-2 ARE510] £2212 0 2 odnf 514t} VAN AL AJH EH o] HE 7154 % 1

4
sto] AJHO] FHHOA ] 5 um Holz] B A& B2 2|H5E, 10 um, 20 gm, 30 gm, 50
um, 80 yim 73019] QXA stk ZHE BAHEAS o]8:5}0] 200 gm©] 51502 102
2

FO QR1SISHAL, 2 Al o BALE Sol7] Slste] Z12ke] ZolollA] 3, 9, FU 3PS 2
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2. A2 =4

271 A Folet Apde F-91o] FHskle] VHN= 5789 & HHSHY 5 um, 10 pm, 20 um,
30 um, 50 xm, 80 um Z1oJoIA ] Batit BEHAE AFEol oW, Apdst gl A i} o
VHN Ho}S A 2 7] 9fsto] 41173 778 5 one-way ANOVAE A[3YSHIh A7 o=
Tukey testS AF8-51%t} 2= FA1= SPSS 21.0 (SPSS Inc., Chicago, IL, USA) T2 1345 o8-

sfof 2jshslon], BAH GOl BAL AT HOSFL 5% TS,

A2z

SEM=Z ©}-8oto] 31 siifhg whdet Ayt 27] A BHsye] Mz AAsc 2=
s A7 7o) Wolxl Fe HAr APget -8 22] 5 Bswt2 M3 27 s 2450l &
AHE SP o At ko = widE o] Jlglon, 27 AR el 2 H AxF1HE
o] et Fobl P2 HAT NaF-2 H=d 3 5P 20 um Zlo] F=rix] 792 2450 2
L, 20 pm Zlo] SPYFE] vl =] Q= MR B O] AR FA 0] 27]- AR 7910 BA
HrpFok] Fd= HATE BS+NaF w2 i B9 5P 30 um Zl0] 7] 979 192l 2
7§50 NaF+- Bk 211 23 FefE B 307, 30 um Z10] sPHE B =0 Sl = 2749
Az o] 27| AR F91o] AA R Fobx|al 27 Afole] nlHlE=o] HlHA e

S HYtkFig. 1>

Fig. 1. The image of demineralized enamel subsurface and remineralization solution treated enamel
subsurface (arrows: enamel crystal width)
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2, 27|41 U Al 29| BHY DIMIZ= Tt

24 FHSPY vAFE 37t

27194 5919 EHSPY 80 um ZHol7kR] 9] HrE7 AT F VHN 4to] BST 178.06,
NaF+* 193.30 18] 31 BS+NaF+ 191.972 F5AZ 0 2 Zlo]7} gigl o, ZoH A% 4520 um
Zo]of| A= NaF£0] 209.70.0 & 74 =90 1 BS+NaF+-204.85 18] 17 BSt-189.31 &0 2 &
AH o2 Folgt 2ol & Kol oK t(p<0.05)<Table 1>.

Table 1. The VHN values according to depths of demineralized enamel subsurface
Unit: VHN (Mean+SD)

Depth (um) Group P
BS NaF BS+NaF
5 219.92+14.56 244.90+15.65 226.36+10.71 0.074
10 203.28+ 8.46 222.08+14.50 218.20+13.16 0.129
20 189.31+ 7.56° 209.70+10.38° 204.85+ 6.06® 0.016
30 170.85+ 2.04 188.36+15.56 191.30+21.90 0.188
50 150.53+12.30 153.30+ 5.17 168.78+17.65 0.149
80 134.49+12.91 141.43+16.25 142.34+21.34 0.784
Total 178.06+31.54 193.30+39.34 191.97+32.88 0.250
“by one-way ANOVA

**The same letter indicates no significant difference by Tukey test at a=0.05

2) A3t 59| THSPY v|AE =3t B2t
A5} Hakd Bojo] mHsht 8 um ZIo|7kA] 9] Ak =4 A}t Z VHN A= BS+NaF+
214.132 7P =950 ™ NaF+- 212.16 Z12]1 BSw 189.63 <=0]itt. 727+ Zlojof whE Ax 7k
A H T, WA EHES0] 7F7RE- 5 um Z0]o A= NaFw0] 272.77 2 THE T ol Hsto] BA14 .
2 GO =& 2 Hom(p<0.01), 20 um®} 30 um ZoloA= NaF7o] 27} 227.64%}
226.75 18] 11 BS+NaF70] 212} 208.652} 211.94 = BS+ol| H]5}o] BA|2] 0 2 §-0]51A] =2 gt
Ach(p<0.01). T3}, 50 um Z ool A= BS+NaF-0] 202.84 % NaF- 173.999} BST 169.21
H} 5A17 0 2 GOl 8 78S B oW (p<0.01), 80 um ZO]o A = BS+NaF 0] 160.40.0.
= SAARI Aol AT T2 F ol HISte] =2 ghS HtH(p>0.05)<Table 2>

3) A3t -8 A2 A - & TSP v A = HakE 3f v

Apget -8 22| & 27|92 Folof AbgdalE - K919 FHsHY 80 um o7
o] ¥iske AwZko] & A= BS+NaF-0] 22.16, NaF-0] 18.872 BSw-2] 11.57 Rt} 5A 4 o
2 FoloA B2 ST B ATHp<0.001). w7t Zlolof| w2 HARkE HLgkS M EH, 5 um 7
oo A= NaFwto] 27.87=2 thE & of| Hlslo] SAHCE ROl S7H 4k& H3loH
(»<0.01), 20 pm2} 30 um Zlo]ofA= NaFwo] ZF2} 17.942} 20.30 12|11 BS+NaF<o] Z}Z}

N
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Table 2. The VHN values according to depths of remineralized enamel subsurface
Unit: VHN (Mean+SD)

Depth (um) Group P
BS NaF BS+NaF

5 234.79+13.71° 272.77+11.08° 246.60+10.43" 0.004
10 21820+ 5.51 243.02+17.34 236.28+14.90 0.072
20 199.77+10.11° 227.64+ 9.14° 226.75+ 6.09° 0.002
30 177.88+ 1.21° 208.65+ 9.84° 211.944+17.29° 0.004
50 169.21+11.55° 173.99+ 6.86 202.84+19.05° 0.013
80 137.95+13.61 146.91+16.32 160.40+20.35 0.225
Total 189.63+34.05 212.16+44.29 214.13+31.78 0.046

"by one-way ANOVA
**The same letter indicates no significant difference by Tukey test at a=0.05

Table 3. The different VHN values according to depths of before and after treatment of remineralization

solution Unit: VAN (Mean+SD)

Depth (um) Group P
BS NaF BS+NaF
5 14.87+1.85° 27.87+4.79° 20.23+1.80° 0.001

10 14.92+3.41 20.94+5.05 18.08+3.22 0.157
20 10.46+2.69* 17.94+5.05° 21.90+0.20° 0.003
30 7.03+0.96" 20.30+9.34° 20.63+4.95° 0.019
50 18.68+1.22° 20.69+6.94° 34.06+4.51° 0.003
80 3.46+1.88" 5.49+2 81° 18.06+2.36° <0.001
Total 11.57+5.62° 18.87+8.68° 22.16+6.31° <0.001

“by one-way ANOVA

**The same letter indicates no significant difference by Tukey test at a=0.05

21.907} 20.632% BSw-9] 10.461} 7.03¢] Hlste] FAIHCR fFololA ST 2 HIltt
(p<0.01, p<0.05 ). T3}, 50 um2} 80 um Z10]of| A= BS+NaFo] 22} 34.06 7} 18.06 2] 571
Ho|m, NaF-2] 20.692}5.49 12|11 BS72] 18.681} 3.462] Z7|=F K} 5A| 4 0 2 Gol517| &=
ATH(p<0.001)<Table 3>.

AP & L= Aol 2E e SRUERS o] Eof, A7t 2 U AP 4
A g0 2 ARGE| A QIEH21]. R, =4 o] @fof] APgelel axpr e Ao 2 7HAIQ] A
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