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Table 1, Compostion of ordinary liquid cow s milk
used in the experiment*

Constituent Contents per 100 g of milk
Total Solids 118 g
Solids Non Fat 831g
Fat 3.50g
Protein 301g
Carbohydrate 462¢g
Ash 0.68¢
Calcium 103.5 mg
Iron 0.1 mg
Vitamin A 150.2 IU
Vitamin B, 0.04mg
Sodium 612 mg

*Data from The Laboratory of Quality Development,
Yonsei Dairy® , Korea,
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Table 2, Microhardness of the enamel slabs exposed to the experimental solutions using Vicker' s Hardness

Number (VHN)
Stimulated 0.05% NaF Sol. 0.05% NaF Sol, v
saliva 2 min, 30 min, Cow' s milk p-value

Step I Median 377.0 380.3 3193 7 379.8

Range 358.9~385.9} 355.2~591.1} “*360.7~3943 [*° 363.7~396.0}a NS
Step II Median 300.7 305.2 3031 7 301.2

Range  281.1~3177 281.9~322.6 283.6~320,2 ** 286,6~326_2}~a NS
Step M  Median 303.9 306.0 308.5 ‘J\ 324.4

Range 291.0~318.4J o 285.2~323.4J"“ 292.2~329.8 I 301_7~347.4]"‘ b
Step IV Median 320.5 320.7 3218 % 332.6

Range 308.9~323.7] o 294.4~336.6} ' 2055~342.6 [ 313‘0~354.01“a P
Step V. Median 3264 329.2 334.03 - 436 -

Range  315.8~336.2 306.6~341.8 316.6~345.8 329.2~357.7 b

Step 1 : Baseline enamel

Step 11 :
Step I -

Step IV :
Step V :
ND

.

]

a:
b:

Softened enamel

Rehardened enamel

(Stimulated saliva 30 min, 0.05% NaF solution 2 min & 30 min, Cow' s milk 30 min)

Physiologically rehardened enamel(Stimulated saliva 3 hours)
Physiologically rehardened enamel(Stimulated saliva 6 hours)

not determined

Statistically significant p { 0.05
Statistically significant p { 0.01
Wilcoxon signed rank test

Kruskal-Wallis test

Table 3, Microhardness changes of the enamel slabs in each step using Vicker s Hardness Number(VHN])

0.05% NaF Sol,

0.03% NaF Sol,

Stimulated saliva 2 min 30 min Cow’ s milk pvalue
Median  Range Median  Range Median  Range  Median Range
Between I - 11 776 923~-565 728 926~-533 -742 97.1~-587 -72.2 -101.4~-629 NS
Between II - III 33 43~202 3.2 -31~125 7.3 46~159 221# 20~335 K
Between I - IV 153 4.2~199 123 6.0~200 132  54~228 91  48~279 NS
Between IV - V 69 23~183 105  26~13.1 85 32~165 105 38~163 NS
Between II - IV 175 6.0~40.1 151  82~275 203 97~334 31% 126~441 K
Between II -+ V 266 9.8~440 251 16.6~37.3 279 19.6~41.7 422¢ 27.0~59.8 K

Step I : Baseline enamel
Step 11 : Softened enamel

Step II : Rehardened enamel

(Stimulated saliva 30 min, 0.05% NaF solution 2 min & 30 min, Cow' s milk 30 min)

Step IV :
Step V :

ND

#
K:

Physiologically rehardened enamel(Stimulated saliva 3 hours)
Physiologically rehardened enamel(Stimulated saliva 6 hours)

not determined

Significantly high value among groups

Statistically significant p { 0.01

Kruskal-Wallis test
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' | « NaF30 M
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200

Step 1 : Baseline enamel
Step 2 : Softened enamel

Step 3 : Rehardened enamel

2 3 4 5
Step

(Stimulated saliva 30 min, 0,05% NaF solution 2 min & 30 min, Cow’ s milk 30 min)
Step 4 : Physiologically rehardened enamel(Stimulated saliva 3 hours)
Step 5 : Physiologically rehardened enamel(Stimulated saliva 6 hours)

Figure 1. Microhardness of the enamel slabs exposed to the experimental solutions using Vicker s Hardness

Number(VHN).
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CINaF 30 M|
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B, San, 7
e/s/e o 6/70
o s s
Treatment

Etching: 0,1%(w/v) Citric acid, 10 min

Remineralization : Stimulated saliva 30 min, 0.05% NaF solution 2 min & 30 min, Cow’s milk 30 min
Saliva 3 hours  : Stimulated saliva, 3 hours

Saliva 6 hours  : Stimulated saliva, 6 hours

Figure 2. Microhardness changes of the enamel slabs in each step using Vicker s Hardness Number(VHN),
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Remineralization of eroded enamel surface

by milk and 0.05% sodium fluoride solution
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Enamel slabs were prepared from sound human premolars which had been extracted for orthodontic
treatment and etched with 0,1%(w/v) citric acid. We divided them into four groups to test the effects of the
four remineralizing methods, One group were treated with stimulated saliva for 30 minutes, another with
0.05% sodium fluoride solution for 2 minutes, the third with the same solution for 30 minutes and the
fourth with ordinary liquid cow’s milk for 30 minutes, and the microhardness of them were measured with
Vicker's microhardness numbers, Then the whole samples were emulsed in stimulated saliva and the
microhardness of them were measured after 3 and 6 hours. The remineralizing effects of the treatments

were analysed and the results are as follows,

1. The microhardness increase of eroded enamel surface after the four kinds of remineralizing treatment
were compared, and the effect of milk treatment was significantly higher than the effects of other
treatments(p ¢ 0,01),

2. After the remineralizing treatments, whole samples were emulsed in stimulated saliva and microhardness
of them were measured. The increase of microhardness in the four groups were all significant after 3
and 6 hours(p { 0.01). The microhardness increase of the groups in this step were statistically not
different, but the microhardness number of the milk treatment group was the highest among the four
groups like before(p ( 0.01) because the remineralizing effect of the milk treatment was maintained,

It is concluded that the 30 minutes of milk treatment has significantly higher remineralization effect on

eroded enamel surface than the other treatments used in this study, saliva or 0,05% sodium fluoride
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solution, Therefore, if the methods that milk can be contact with enamel surface as long as possible would

be developed, remineralization effect of the milk can efficiently support the salivary function,



