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Objectives: The purpose of this study was to investigate the possibility of preventing dental erosion
caused by fermented milk in early carious teeth by applying 0.2% sodium fluoride to the tooth sur—
face and adding 0.5% calcium to the drink.

Methods: \We selected the experimental drink Yakult, which is the best-selling domestic fermented
milk drink. A total of five groups were selected as experimental groups (mineral water, fermented
milk, 0.2% NaF+fermented milk, 0.2% NaF+(fermented milk+0.5% Ca), and 0.2% NaF+Distilled
water groups). After forming the artificial early caries, the pH cycling was administered for five days
to derive surface microhardness and scanning electron microscope (SEM) image results.

Results: When comparing the surface microhardness before and after treatment in each group,
significant differences were found among the four groups (P<0.05), except in the fermented
milk group (P>0.05). A comparison of the difference in surface microhardness before and after
pH cycling among the groups revealed a significant difference (P<0.05). There was no significant
difference between the 0.2% NaF+(fermented milk+0.5% Ca) group, 0.2% NaF+distilled water
group, and the mineral water group (P>0.05). The 0.2% NaF+fermented milk and fermented milk
groups showed significant differences from the other groups (P<0.05). In the SEM image, 0.2%
NaF+(fermented milk+0.5% Ca), 0.2% NaF+distilled water, and mineral water groups (P>0.05)
showed smoother surfaces than the 0.2% NaF+fermented milk and fermented milk groups.
Conclusions: Based on these results, it was confirmed that if 0.5% calcium was included in the
fermented milk along with the fluoride mouth rinsing program in schools using 0.2% fluoride every
week when drinking fermented milk, it is possible to effectively prevent dental erosion even in early
carious teeth.
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S22 E(YAKULT, KOREA YAKULT CO., LTD, Korea)5 432
St”, R0 & B(Jeju SamDaSoo, Jeju Special Self-Gover-
ing Province Development Corp, Korea)g 417sto], A5t 22
< Aot ol w2t offie} 2ol 75 A5kt Table 1).

Table 1. Test groups used in the experiment

2. A4
2.1, AIH HIZ 3 QIS RAHA Y

Z|ok-A153 I wHo| Q= AT X E ARESto] 2]
mm 45—4 W AlES FS6HL, AHsdd d31E ol8s }01 0}

Hof majskeict. o]$ METASERV® 2000 Grinder Polisher

(Buehler, Lake Bluff, IL, USAYE ©]-85}o] #60, #240, #600, #1,200
AulA|(CarbiMet; Buehler, Lake Bluff, IL, USA)E &3p8 05 AAnf
oo} - WA sl

QE 27] X|ok9-412 FA317] 915f Hong 579 A7 < o]
B3loitt. 238 9] A2k ARRRIAEA %] 50% 23K 0.1 M
s 50% NaOH$} 50% HCEE o]-8sto] 3087} pH 5.0& Al%
FAAR F 0.55 pm A o]-&ste] stk o e &AL
0.2% carbopol 907 #7Fst & 50% NaOHE 0|85t 2E pH
5.00% g5o] X5 g3l 8 NS TEll, FUe 8710 13 ml¥ £
stol 17] 871 T Al 1714 A, 37C Hig71o] Aefsto] Q15 271
SAHAE FAotAr

2.2 BHOMZE &8

Ao BHNAFEE S5 s EHUAIE =7 (HMV-
G21, Dong-il SHIMADZU Corp, Tokyo, Japan)E ©]-&5}3itt.
Basic condition 200 gf ok, 1022 AXolal, A|He] 4o}
29 7P3AEIolA] 0.5 mm HES RIS & A9l 7|5
hardness number (°]5} VHN)Z Z7g5}9it}.

A ] A 47-919] VHN Begho 2, 27] 9-413]0
WY TR Welol el 07} Ag sty 2 B
AF 02 o5t S 5 1204 alct

Vickers

)

2.3. A 24 2

== X g xmﬂ B3k 2o Fstol ABstelct 0.2%
NaF 89| A7h EEE= 1-25 59 13] A9o] ADARFPOR, A
<3EAE] A1H HE-S 0]—9—6]—01 1587} 13]9F =23t

NHE AFL ol ARsle IL 8422 Medeiros 579
oJgh HFHE& et tHTable 2).

Table 2. Time table of pH cycle for 5 days

Group pH N Treatment
Mineral water 7.57 12 Mineral water
Fermented milk 3.47 12 Fermented milk
0.2% NaF+ 3.47 12 Apply 0.2% NaF once before fer-

mented milk
Apply 0.2% NaF once before fer-

fermented milk
0.2% NaF+(fermented 3.65 12

milk+0.5% Ca) mented milk containing 0.5% Ca
0.2% NaF+distilled ~ 5.54 12 Apply 0.2% NaF once before dis-
water tilled water

Time Treatment
11:30-11:35 Treatment solution (experiment drink)
11:35-13:35 Remineralization (artificial saliva)
13:35-13:40 Treatment solution (experiment drink)
13:40-15:40 Remineralization (artificial saliva)
15:40-15:45 Treatment solution (experiment drink)
15:45-17:45 Remineralization (artificial saliva)
17:45-17:50 Treatment solution (experiment drink)
17:50-08:00 Remineralization (artificial saliva)
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Ol FEIHL =2220] Gastric mucin (0.22%), KCI (0.1114%),
KH,PO, (0.0738%), NaClI (0.038%), CaCl,-2H,0 (0.0213%)5 ¥ 1
WHsto] 715] |4t & pH 7.00] F|&=S 50% NaOHZ F75}0]
Azt

2.5, 2S= A 2 X|0IRAS o=t Gt
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() 39 4 T BE AA] T2 F 2 t#ske AlES A
SIal FAPHAAT] B (SNE-4500M, SEC Co.,Ltd, Suwon, Korea)S
ol-&sto] 15 kV Z<k stofl 5,0008), 10,0006H2] vi&= A|H 3H B
&= TEstoiTh

2.6. xfﬁ =4

7 AdaRd A A 27] 94 e <84 5¢

3 AHe] FANAEE v|wsl]| 93] Paired t-testS AFESFA
3, ZF 3 7F BARAAE 2jolE H| ] 5 One way ANOVA
£ AME3E ¥ Tukey test® AFFEAS A6}, BAREA SPSS

(Statistical Packages for Social Science 23.0, Chicago, IL, USA)
A TR o833tk

T 45

1. =8txe| = HEYE EH0|MZE He}

<5 A A Qg 7] 4] dEet £8A e & BHnAAE
£ H]5F%E W Mineral waterw, 0.2% NaF+Fermented milk
+ 0.2% NaF+(Fermented milk+0.5% Ca)a-, 0.2% NaF+Distilled
watert-o|A] -2t 2ol 7} UERE (P<0.05), Fermented milka-2
FoJgt Zo|7H FEFA] 9ETHP>0.05, Table 3).

ZF 9] ZE ¢8AY A5 RHUAHEAE Hwg 23} 1
9]t ajo|7F YERFTHP<0.05, Table 3). 0.2% NaF+(Fermented

Table 3. Difference in enamel surface microhardness after treatment

for pH cycling Unit: VHN
G Time Difference™
o) ifference
P Before (0 day)  After (5 days) .
Mineral water* 103.13+£18.70 176.87+£19.93 73.74+10.36"
Fermented milk 103.26£19.95 111.16£10.76  7.90+15.84°
0.2% NaF+ 102.42421.65 158.85+13.96 56.43+13.73"
Fermented milk*
0.2% NaF+(Fermented 101.38+23.01 179.45+14.06 78.07+14.89"
milk + 0.5% Ca)*
0.2% NaF+ 101.65+24.24 182.53+12.74 80.88+15.12°
Distilled water*

All values are meanzstandard deviation.

*P<0.05, by Paried t-test.

*P<0.05, by One way ANOVA.

#b¢: The same letter indicates no significant difference by Tukey test at
2=0.05.

Fig. 1. SEM image of enamel surface after pH-cycling treatment (1:
mineral water, 2: fermented milk, 3: 0.2% NaF+fermented milk, 4:
0.2% NaF+(fermented milk+0.5% Ca), 5: 0.2% NaF+distilled water, A:
x5,000, B: x10,000).
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milk+0.5% Ca)vH(78.07+14.89)1} 0.2% NaF+Distilled waters:
(80.88+15.12), Mineral waters(73.74110.36) #<J3t o] 7t
YEFGA] 29F11(P>0.05), 0.2% NaF+Fermented milk¥(56.43 +
13.73)% Fermented milks(7.90+15.84)2 717} th2 F3} G-olgt
Aol 5 UERHITHP<0.05).

milk+0.5% Ca)at, 0.2% NaF+Distilled waters=ojlA] FEHo] ulj 712
& AL 018t 4= It ¥ 0.2% NaF+Fermented milka2
Qk7ke] A7 HHo| ERIE 9™, Fermented milkwol|A 415t 7+
o] gelx]o] IHo] WiTIHA] Z3t A& FRIsHATHFig. 1).
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B A9 BHL 27] S0t Ao A AR HE 55
£ AT o At EUZ Fole B Z4S 77 0.2% 552
Ao ZX 0.5% S5 a=0] &80t X|opAS oA 7HsA
< ZRIsH] lgtoltt.

Ko 5279] Ao oJsld 185%2] =] Aldtk 4kt dhafo] 3
7+ pHE 4.0840.27% pH 4.5 o|5t& X|oREAlS ¥HJA]7] = pHO|
I, B LFR7OE SR EaEF Bop ¥ pHe B gk v 2
AN e S HEG T AHAREC] QAN Fafebr]
7P wo] whf e A AR Aot

Kim 579] LojlA] Akt Ha-Qo] 243 s a H71519]
< 1 2%9] FEolA F4Q1 A5} o] X|opiAlo] FAESHA] o=
IS B350, 0.5%2] FERE 2ol dji] i -9
olgt AakE e 9o, QAo FeffoliA 59 gk HistA7|A]
U= FEE BHuste], B AFolA AYstart sk 249 5EE
0.5%= A5t

L2 gtolA BAR Qloto] Xjof M o] AYIES B
13k YeH?, Jang 502 BA EE HPHT 28 Si5o] we} 2]
of HH o] UG Aslo] Bistglct 18y Wi/t B4 EEE
ot sgste] A9yt m&E o], AE7F B4 X H|5| vlnE W%
L9 A7E B4 L8] tigt ot W EHW = wlHSt |
ojtt. A71=2 EAE EEohe WY T EAEN FAHOR 0.05%2]
NaFE w1 ARESHAY 0.2%2] NaFE 1-250] 134 AR83}o] 12
o4} oFA|5H= Hho] QItH?. 3 Silverstone'”2] ATLoA 1 ppm
ArO] skl B4V I Ak Za 902 HPSAAS
o, E47F FREA] B2 A Te SHOZ AYSAFE ETt
B4 29 Yo7l 22%lA 72%2 A4S B 15l Kim®9]
ATNA] 0.05%2] NaF £4 -80S 2[Hol| i 23}l G4 &
TRl AL ZEe Aol HF AoAlS i 7Ms43S
B 1sed.

wEbA] 2 Lo A= 0.05%2] NaF B4 -8H7} 34 ohr B4
FAHFAAIG O 2 ol FEE= B4 50l 0.2%2] NaF §4&

Aol 13] 3okl 0.5%2] Ass Zaat oA A2]stg o A
of| B| A= FFol sl FopE A sk

A o 73 W) S AdAoA 7P dAx s Ad
7kt pH <84 2|5 AEisio] A Axfel A4 A27= &0l
A olgitt. pH 842l 59 5% AZoA e sk 24 AA
9] 2o} BAJZS 81013t Medeiros 579] A-AT}o] whet 2 AR e
599 =gk 2| E Aeslqith

E3H AASR FAslk= AT Aok, thE BE A=
QlgErlol YRI5}, pH £ Zo] AL AUFENLS Jeong 57
9] AtZT}oA Aot HH O E Hilshks R E AEsio] A%
stoit. mebA da-gao] JASkA] ¢ 0.2% NaF+Distilled water
7} 5792 Mineral waters-9] 4 ZHU|AF=A 571k &
QI5HY, o] = QI-FErH O R QIgH AF3te] Ayt wheket, et
Fermented milket2 {15t o] HA[SH 2N SA4 02 ol
FHUAF =27 YRR FoHP>0.05), 27| $-A1A[oRE 7141 73
§ At HaER HFHA Bdo] o3t Aget 8E 71 4 gl
RO A7,

Garcia-Godoy 579] A d0] w2d AL 2<% A%
Lo Qi 9 AEkl] AV AlFEE &4 stofl oAl Agst
7F AT Sk 2 AolME B4 e 2ol A3t
91 0.2% NaF+Fermented milk+0.5% Ca)i(78.07 £14.89)°] 543
9] Mineral waterv<(73.74+10.36)Z} ga-5of HABHA 22 0.2%
NaF+Distilled water (80.88+15.12)7% FHu| A= H3} oFAfo]|
7t Aol 7k YehAA] 939k, 0.2%2] NaF E4A&HTt 13] =X &
LBANF 270 AA|EF0.2% NaF+Fermented milk (56.43+13.73)
I} FOfet 2ozt vt Al RAHRAIA =R B ZA YR, 0.2%
NaF E4-§HZ A Ho]| L2t fANF 5&0] 0.5%2] Z#o] A7t
E 9 S AoMFAF o 2t 7MY =& A 0 E Sl

ShH, ZoRA] ot VS AlZHA 0 Brlsr| fief FARAAL

u|7o] o] GEm B Ao AFR3IATt FAMHAI AN oz

wEbA] ZJole-4lo] Sl 7 AeollAl fAt HaESRE AT
o 15U F= 25do] T A[¥5H= 0.2% EA-8 AP AR of] Zrod
ofal, AL A] QbdSHA A3 7hsdt 0.5%9] L 7RIt
AMSRR QIS AopFAISS Gl 0 ol 4= 91 Fola} A
A=

£ Ao A ARBRE AJHS $A 2 AR 49 Aok= A
Zo| Xokrrt thgAdo] Wol, okt Aol ©e] YAo| o whaoh”,
ESH A Wi o R Qlsf Wt Ao 2A0E, B Auprt "
o, o] FeE W) 77 ] Xohi4] e o]2et Yol
O] 2 A 02 poEch T35 2 LofA] ARESH E40} 24 0]9)
of AYe|Eolt Ui JRFY $ARIRISIA 51903} e TRt A
5k E4o] ArtslolFltt. whehA 3 o2 g3t BE 3] Kot
Al o 7Fs/de ERlokal atE v, EAshs AT AP 4
AZ ot
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£ $7 2719470le] 2RO YRGS HHA 02
NaF 4892 x| E_raa} 242 220 4831o]
oAl o 7Hs g Pof i o} =3

1. Q1% 27] $4] AEet 599 &3AY] & RHPAFEE
HuAAEAF 02 0.2% NaF+Distilled watere(80.88+15.12),
0.2% NaF+Fermented milk+0.5% Ca)x(78.07+ 14.89), Mineral
wateri(73.74+10.36), 0.2% NaF+Fermented milks-(56.43 %
13.73), Fermented milkw7.90+ 15.84)0.2 7 Fof|A] 2= WA A
3} & FHONAEE 80592 1 Fermented milks<(P>0.05)2
A g 4ol A= gt Aol R THP<0.05).

2.7 9] S5 <849 A AU RS B e A 5

95t #Jo]7} YERFTHP<0.05). 0.2% NaF+(Fermented milk+0.5%

Ca)(78.07+14.89)2 0.2% NaF+Distilled waterz*(80.88+15.12),

Mineral watere(73.74+10.36) 3-2J8F Zo]7} VFeh4A] o¥okal

(P>0.05), 0.2% NaF+Fermented milka(56.43+13.73)%} Fer-

mented milkw(7.90+ 15.84)2 77} o2 3t 525t Aol & et
AHP<0.05).

3. 7 19 5= <A Y & FARAANH 08 HHS WAL
A3}, Mineral waters, 0.2% NaF+(Fermented milk+0.5% Ca),
0.2% NaF+Distilled waterz=ol|A] THo| 718 A2 &1 4= 9]
9lt}. ¥hHo] 0.2% NaF+Fermented milke-S 2F7+9] A%l FHo| &
Q1E.0 ™, Fermented milkwollA] 415t FFo] &R1%|o] FHo| uf
YA 53 A I]lsiict

o] Aol A 0.2%2] EAE X|ofo]] TExskL 0.5%2] Lol
=0l H7HETA 27] $A1%]0ke] 7 SHFIM T X|opRASZ
aIH 0 2 afHtgl 7Rs/do] e SRIsHAT.
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