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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 xm. The AVHN of the BS+NaF group increased
significantly more than NaF and BS groups in depth of 50 ym, 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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Aol ESRIER, A3}, 24, 27]oA e

ME

Seltet G 7] $A1EE 204] 3] o 27 00% o) theo] SRkl At oLy, 54
AAEAFOI} ool ol o} §0] of 1.0 2 Aohg-4] Hhe] Ao e Sl
B%] 3 gk 1),

J Korean Soc Dent Hyg 2017;17(5):817-26 https://doi.org/10.13065/jksdh.2017.17.05.817 pISSN : 2287-1705 eISSN : 2288-2294

Copyright © 2017 by Journal of Korean Society of Dental Hygiene. This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



o]
i

T

S
R

| o

| Ag=

) At

5|

[¢)

94

5L, of4fell k= Fe, Mg 59

]_

Z]o

o] 37}

i

Al =2Fe}R13]4(Cayo(POs)s(OH)) 2

e

H

ol

A
il

d
I7F Al HATE|JA0[8],

1} 27194

3

SHATH11,12].

H

5]

ol
ATh BT

1
L
o]

31.71.0 E-

O

1 = 347 A5255 Catt K9

11l
IEH3]. Zloke-A] 4]

(e

z7

o 1=

[13]2 BShHEE,

Jok$-4)

A

o g

=y

[)

<

FARE, BlA
o]

7 150

A8

818 * J Korean Soc Dent Hyg 2017;17(5):817-26

W No o o o oy~ o oo |
o oy
Wammx_,._lm_u__x :oEMMﬂmﬁﬂ_.m
ﬁ7UEE‘,H_MﬂAEﬁOg|m00_EMA_I
o o B B BT WO oo BT N
PN <
Pogo Xox om0 om oW
P W & e W oo ow B
wm]aﬁa%ﬂwgmfwoéﬁo
:_[om/,.ﬁﬂliﬁiwweaao@o
a ﬂAE,__lo_.ﬂ,UI,n_All,WOE _Mu_l
mﬂwoﬂourmmﬂm _FE _61_
I - L Wmn_
R 5N
o ,mﬂﬂﬂo HqumLﬂohn1HoU
JAFIREER=2F
X LI~ T
A X T N g
TR MBS
o XU B H = 5 Jo
,HM 1jo ﬂWO1ﬂ/nA o dﬂo ,alz
wom o oy Moo Mo
= TN - e .
dH T L Lo
Mﬂmﬁmam_ro_ﬁﬂﬂmoe#ﬁ
wﬁﬂo_e TR oo g om o 3R
Wﬂmmﬁo ﬂa E_Ei%wﬂﬂm
Mool 9N =y of o M X
Vwrdu_iﬁoohwﬂ_ﬂom,_duw
GO R e L
L M e 5 o) W M
qoF g N B R o §
aﬁﬂo_]_wa@iﬂmuﬂ%
mdum,uhyqﬁoﬁoﬂm__h_%}o
B N oo B g e X A
b T o B oo BT TR
No i ﬂ@ﬁaq&@o_ﬁ
Me_l A LI i
TR g oo %szo
ﬁoﬁ;oﬂlﬂqwmﬂr‘_ﬁo}mﬂ
ol _11_ fohs .\ z_o o o w N
BT W oW oo oo w Mk
Mo s R g ob o B Mo

A=

=

5} BS)H2%

9]

AR ST N
1270 Al ARSI

H ALof| A A e-gol-2 304 Z=[16,17] (bamboo salt, Kaeam, Seoul, Korea, ©]

7] (IsoMet® low speed saw, Buehler,
=

=

R4

A
A

1

—

2]
o 2G4

T

—

i

SRS

°

ek Akg A

Q-

o] &7 g Ale]
715 7] mte] A}

188
re) (e}

SF3lrt.

o

]

Jas
T

w7t

1) A1EA|

=

=
Illinois, USA)E ©]

A

https://doi.org/10.13065/jksdh.2017.17.05.817



Hohs - 2173 - 318/ 27194 B she] Al Felol Awst et o 819

SR}EE{18] (sodium fluoride, Sigma, Saint Louis, USA, ©]5} NaF) 18|11 ZH7} ESPHEF O]
tol| g akE Bl wsk] 91510 3% BS2F 2% NaF& ERt -80-& AR8-sltt. 7 A9l-8
ST 32574 100 md ol 59 3 gm= F37, NaF2 100 m{ ©f| NaF 2 gm= g0 5+ 5<%t
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Z719ATHEE S floll A Hd AlEE @ 5{16]9] A7t FUsHA SRR
(calcium phosphate tribasic, Sigma, USA)©] 50% ZE3FH 0.1 M2] 24kt 0.2% Carbopol ETD
2050 (Lot. #EC 464CD758, Noveon, Inc. Cleveland, OH, USA)& 373t 5 50% NaOHE 375k
o] §HO] X pHE 5.00 % ZHoto] A|2H D28 15 ml of A H-E 1704 ZAJA|A 37°C 1l
F7101A 72417 &3 A5tk @8l A § 27| 9ARL1E HEsh] ffste] AlHe|
172 F-L1ol Y AR HE Eazshelet. 1 5 Al ARgdsh-8-2 10 ml ofl A1 8-S 1704 JAAIX &
37°C Hl¥7]1014] 200 rppm © = WHISHAXA] 24 X753 A 2]5k31TH 16,18]. A8t 88 A2 5 A

H IR St ERg] 12 50 AHsie] 48 AR s

3) EUUANAES7] 9 AR ES o] 83t ¥ d HHoPT W

33t -8 A2 & FAE flote] AlEE UdHtY A7 s 27 eA R Belet Apdst
FePE 2E] s ddAofx] A H Weko = Aoksiirt. Aok AHo RS
Hed 274 S Hrkel] Qlste] FAPAAFAT](scanning electron microscope, Hitachi,
S-4700, Tokyo, Japan, ©|oF SEM)& ©]-851o] S5t 11, T2 & ATt Hehd THsPES 3
HU| M7 EZ47](Fm-7, Future-tech Corp, Tokyo, Japan) = A-8-61] O]A|74 & (vickers hardness
number, ©]5} VHN)E S45}5tt
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2. A& =M

27|92 Folet Apd st H90] HePle] VHNS S7g9h & HHGRY S um, 10 um, 20 um,
30 pm, 50 pm, 80 pm ZoloIA 9] B}t BEHALE AFESIG o™, Age} 8o A2 Hit o
VHN HI3}5 4 27| 9Jste] 41/ 77 F one-way ANOVAE A|fstict. A4 o=z
Tukey test=S AF&5}13IcE E 7= SPSS 21.0 (SPSS Inc., Chicago, IL, USA) & 123 o|&
Sto] B4l o™, FAA o1 WS SRt -Frola2 5% = Alesklt)

i |

1. SEMS 0|83t 27| A2 Hoistio|

SEMS o} §5to] E Shihe TG At 27194 ERshe] Wl A4S0 gz
Q15 2 712o] Wol P2 Bk At 89 42 F BSPS W Y A oh AR S| £
W shgo R T Yo s wjaslo] gglon], 2794 Hejo] ARt A4 714
o] o7 Fobal P BT, NaF 2 W3 3 519 20 um Zo] B=7b] 73] AR Fo] 1
31,20 um 7o) SRR v Ao} Gl WA Bl 24 7120 27194 H9le] 24
KT Fol7] S BTk BSHNaF -2 W 9 530 um Z0] 37 BHE 73] 2
50| NaF 2 5ok 211 203 FeS BT, 30 um o] sPEE] vfedslo] gl a3 A4
22} 7o) 271943 29je] Ak Fokx| 1 A% Aole] nlaFETe] Mg Qi o

Fig. 1. The image of demineralized enamel subsurface and remineralization solution treated enamel
subsurface (arrows: enamel crystal width)
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2ok - 4733 - 5HS, ) 271 AP R shyel nlA|s Zol gt At + 821

;g
27| AR F910] HHSHY 80 um Hol7FA] 9] =27 ATt F VHN Flo] BST 178.06,
NaF< 193.30 12|11 BS+NaF+- 191.972 542 0 2 Zpo|7} gllont, Zold Hx g 520 um
Zlo]o A= NaF-0] 209.70. 0.2 7} =310 ™, BS+NaF+-204.85 Z12]11 BSw-189.31 &+°02 %
AH o & Froft Aol & Holw Yokt (p<0.05)<Table 1>

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

Depth (um) Group .
e m
P BS NaF BS+NaF P
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) ARt 29 Eahy o=k Bk
ARl Mg 5910 THSHE 80 um Zlo)7HA|9] Ak 74 A3t F VHN A= BS+NaF+
214.132 7P =950 ™ NaF<£ 212.16 18] 11 BS+ 189.63 <=0 itk w2t Z—lO]Oﬂ o2 Ak ke
/gﬁﬁﬁiﬂﬂéi-%ﬂ7V¢f5wnﬂﬂﬂvﬁﬂwm4ﬂ2n7ﬁiﬂ- ol vlate] S0

2 ROk 2 gt

H9Lom(p<0.01), 20 umS} 30 um 2] NaF-7o] 212} 227,649}

226.75 J12]11 BS+NaFw0] 2121 208.652} 211.942 BSTol| H|St] A1 0 2 §olsH| =2 7

S ROtKp<0.01). E3L, 50 um Zo]o A= BS+NaF0] 202.84 2 NaF+ 173.992} BS+E 169.21
Hop 5A2 0 2 Folo =2 72 B .0 ™(p<0.01), 80 um Z0]ofA = BS+NaF+°] 160.402
= SAARI Alol= AT HhE T o]l Hlste] 2 4hs H{THp>0.05)<Table 2>.

3) At 8 A= A - & & ?3‘}‘* oA Sk gk W]l

25} gl ] & 27]9A1H

o] Wisks] Argho] & 344 ]
2 oA B2 7S

2 F9)of Apgske Had F910] TSP 80 um Zlo]7HA]
BS+NaF:rL°] 22.16, NaF£©] 18.872 BS %-41
HAtkp<0.001). w7+ Zolo] w2 ¥iskH
oloflAi= NaFo] 27.87=2 thE & ol Hlslo] SAHC= v%}ﬂl 71 =

57 BrkEA A
2k A EE, 5 um

Heom

(p<0.01), 20 um®} 30 um ZO]o|A= NaFte] 22} 17.949F 20.30 12|31 BS+NaF+wto] ZH2}
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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° 211.94+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: VHN (MeantSD)
Depth (¢m) 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} 20.6322 BSTO] 10467} 7.039] Hsl] EAH R GolsHA Z71e e B
(p<0.01, p<0.05 ). TEZF, 50 um2} 80 um Zo]ofAl=BS+NaFo] 212} 34.067% 18.06 2] 71
Holm, NaF-2] 20.699} 5.49 12|11 BSt-2] 18.687}3.460] Z7 1 T EAA 0 2 GolsHA =
ATHp<0.001)<Table 3>.

)

AJotellA] Dali= 7% W2 Alatol] SJsl AF/d
Ao H-E 83l|A|7] 1 ThA] Bl FEo|
1 51 19]. Anderson [20]-S HEE 271 94
= 4 28 HUsHTh

A7 & R Apgs 2R B ERS PgAdo] ol AR EA T XU AP B4

#) 010 2 AR5 QIEH21). T, B4 olelel AFYSlell bk gl S0 2 AhAIQ] maw

0.
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Sht, Z 4] hereh 5711 A So) Faislol Balziat ) 2ug ez G4H 2o
2 AR Ik 2 ol i BS NPl SRl skl v 27 Alole] 2359t ulle o)
AFSE HFolA Gl FAS B, oleig Ak i 240 45} FE] TR
Ca, K. Na, Fe, Mg 5{11,12] et 2712 5] 9afel 202 Atk

3 Q7o) EHNAEE /1S ol §alo] W Eesh] AE 25t At 7] 9 A1

4 2919 A ghS 37 Aot QA B4V IR 2] Fol mulstl %5Ew, 20 um
ZIloAE NaF 0] 200.70.02 73 Ik, olefet Auke 5 Amol A A st-§ ) 2je] 2}
5] 5}E 7 hel B A PRI P91 U2 EET 5 A S HS A, A
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