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ABSTRACT

Objectives: The aim of this study was to evaluate the potential of dental erosion by three different types of
commercial fermented milk on the enamel surface of bovine teeth. Methods: Forty bovine teeth (four
groups of 10) were immersed in fermented milk (experimental groups: liquid type, condense-stirred type
and condense-drink type) or mineral water (control group) for 1, 3, 5, 10, 15, 30, 60, 90 and 120 minutes.
Enamel surface microhardness was measured before and after treatment with a microhardness tester, and
Scanning Electron Microscope (SEM) was used to assess the enamel surface morphology. Results: Changes
in enamel surface microhardness (before-after treatment; A VHN) were significantly different among the
four groups (»<0.05). AVHN was highest in the liquid type group, followed by the condense-stirred type,
condense-drink type, and control groups. The A VHNSs of three types of fermented milk groups were higher
than that of the control group (p<0.05). The liquid type group showed higher A VHN than the other two
types of condense fermented milk groups (p<0.05). However, there was no significant difference in A VHN
between the two types of condense fermented milk (p>0.05). The results of SEM observation have shown
the most severe surface damage in bovine teeth immersed in the liquid type of fermented milk. Conclusions:
In this study, it appears that liquid type fermented milk causes greater development of dental erosion. The
physical properties and pH of fermented milk types must be considered for prevention of dental erosion
associated with ingestion of fermented milk.
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Table 1. Drinks used in the experiment

Characteristics Division Brand name Manufacture
Control Mineral water Jeju SamDaSoo Jeju Special Self-Govering
Province Development Corp
Fermented Liquid Enyo Applecarrot Maeil
milk Condense-stirred Super100 Premium Blueberry Korea Yakult
Condense-drink Wiepeonhan Gut Maeil
2, A
1) AFAR] pH % HAE B}
AT =] pH Z74-2 pH meter (3-Star; Thermo Orion, Beverly, CA, USA)E ©|-85}%tt. &4
A A58 3589 pH 4.01, 7.00°02 BASI9.0H, A4A1= 50 mlE 200 rpm 2] S 2 wiHke}

ol pHE Zoklck AT 538 pHE 578 AR 1 M) NaOHE 0.05 mi 7}t
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3 Y-S ARgsle] AlES TS oF T XEA 0 Z #60, #240, #600, #12005 sand paper
(Carbimet, Buehler, Illinois, USA)E ©]-8-5}] =2 HHo| o33 H-0] &F=0] ths]] 2|Z}o| &
HA Bl T = Arfsto] Al H-S M5 & A O] 4= G*power 3.1.3 T2 T3 0|85}
AR aR0] 2o AlEt IHAE A 12]E A8t o™, 7 107]9] AJHS o8 -

=2
power Zlo] 9% B2 FHslelet A7tElo] & 407h0] ABS AFg stk

it
B
lo
=Y,
R
e
of,
-
i
iﬂ
il
o|N
jm

).
<2
ofj
B
ol
>
Y
e
o
Bl
)
0
4z
i)
)
o,
()]

—_

3) A Ee ZHvNAEE 57
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JEOL, Tokyo, Japan)-2 ©|-83}

6) A= 1A

359 ikt a-fet tiaat el Aol 1204271 e E3AI] & 7 o A2 A -
o= A BEE T2 9O paired t-testE AHSOFIS
AN A A 7E510] one way ANOVAE o|-85130tt. 12]31 0~ 1204 Afo]2] A|7tof| u}
2 FrHnN|7E 0] WS} OFAF 2}o]= repeated measures ANOVAES 018519111, EAREA o] ARE
B0 2 Tukey testS ARSI SAREA-2 SPSS (Statistical Package for Social Science 21.0,
Chicago, USA) TA| T2 188 AFE-51T)
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2 Aol AR it Eao] et pHE 3.93 £ 0295 thEtQl Aol Hls WA Lrekst
t}. o] F WFTE-[0] pHEte] 7HE WSkl 1 the-2 A E Bl 5 a0, EHI B
TR o]t <Table 2>.

AAJATE pH 5.5917.0 319 At AE|E BRG] H R fto| 7P mot tE 250 Akt a
ol H]5f pHAES 2=t 1 M| NaOH7} B o] ™ Q5}t<Table 2>.

Table 2. The pH and titratable acidity of experimental groups Unit : Mean+SD
Titratable acidity (ml)
Group pH
pH5.5 pH 7.0

Mineral water (Control) 7.55+0.01 - -

Liquid type 3.55+0.01 2.40+0.05 3.17+0.03
Condense-stirred type 4.09+0.01 2.9240.03 5.00+0.05
Condense-drink type 4.17+0.02 2.45+0.09 4.32+0.06
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3%0] AR WAt 229 Aol 12087 eEAI7) 5 AlE O] R EHRAE Alo]
(AVHNy= BPEag A8 E Ee) 53 aa2, 593 el 538 a g, A4 &0l9la
<Table 3>, ZHEAIH 0 2 ol o]} ek th(p<0.05). A2 A A} 1208 #2] %]
M FARNEET GOlRt 4ol E ehfiA] Fkot(p>0.05), BLE fitd Ha-fa-e W
A FHUAA LT} -G-ol61A 746t THp<0.001).
P APIE R0 ThE 250] S5k E ol vlel EeishA Wi EH
2510 A(p<0.05), ThE 282] S A ER2 ¥t P %I%EM SAT}<Table 3>.
o0~ 120%1— Afole] A7kl w2 EanHA ] Wa} H|molw 2 PAkS Lieh | 2it<Fig. 1>.

Table 3. Differences in surface microhardness after treatment for 120 minutes
Unit : Mean+SD, VHN

Group N 0 min 120 min AVHN™

Mineral water (Control) 10 218.18+15.69 209.24+16.46 8.94+13.60°

Liquid type’ 10 219.20+15.07 36.59+ 7.45 182.61+15.20°

Condense-stirred type” 10 219.56+14.59 165.21£12.07 54.35+13.23°

Condense-drink type” 10 219.30+14.27 171.05+10.82 4826+ 8.95°
"p<0.05 by paired t-test

“p<0.01 by one-way ANOVA
**The same letter indicates no significant difference by Tukey test at a=0.05
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Fig. 1. Changes in enamel surface microhardness (VHN) over exposure time to the experiment materials
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Fatof] Bl B B w o] Hof o] H4ESl2a WEsHlt<Fig. 2>.

fll
0

Fig. 2. SEM image of enamel surface after treatment on enamel (a: Mineral water, b: Liquid type, c:
Condense-stirred type, d: Condense-drink type, x 50,000)
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