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Effect of fermented milk product on composite resin surface
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Objectives: The present study was carried out to identify the effects of commercially available fer—
mented milk on the surfaces of composite resins.

Methods: The experiment included 6 groups: Fermented milk (Group 3), fermented milk supple-
mented with 3% calcium (Group 4), specimens coated with fluoride and then treated with fermented
milk (Group 5), specimens coated with fluoride and then treated with fermented milk supplemented
with calcium (Group 6), mineral water (Group 1), and carbonated beverage (Group 2). The prepared
specimens were immersed in the experimental solution to analyze the effects of the test fluid on the
surfaces of the composite resin specimens. The degree of microhardness on each specimen surface
was subsequently measured. The results were obtained using scanning electron microscopy.
Results: The pH values of the experimental solutions in an increasing order were: Group 2 (2.34
+0.08), Group 3 and Group 5 (3.45+0.03), Group 4 and Group 6 (4.04+0.06), and Group 1 (7.72
+0.17). Significant differences in the Vickers hardness number (AVHN) were found between the
groups when measured before and after immersion in the experimental solution in the following
order: =11.48+1.45 (Group 2), =9.54+1.15 (Group 3), =9.21+1.21 (Group 4), -8.14+0.84 (Group
6), -8.10+0.92 (Group 5), and —=1.71+0.57 (Group 1) (P<0.05). Scanning electron microscopy find-
ings of the composite resin surfaces in Groups 5 and 6 revealed smooth surfaces similar to those in
Group 1 ( negative control). In contrast, Groups 3 and 4 showed rough surfaces with severe cracks
between the crystals, similar to those of Group 2 (positive control).

Conclusions: The intake of fermented milk may attenuate the surface microhardness of composite
resins. To slow down the reduction in microhardness following fermented milk consumption, coat-
ing the composite resin surfaces with fluoride and adding calcium supplement to the fermented
milk could be considered.
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2 A& 498 9 gufgko] 7p E—%— QT2 E(Yogurt, Seoulmilk,
Korea) AlE-S A7t 0, g4 AR-R2} ] 6k7] Yo B4(eju

SamDa Soo, Jeju Special Self-Govering Province Development
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A AL AFFL & 7] 0.2 AA5IItHTable 1).
1.2. S&1E
71& A A7 0E o] 8slo] B3l 712 3M Filtek TM 7350 XT

(3M ESPE, St Paul, MN, USA) A& 2 filler size”} 0.004-0.02 um

Table 1. Test groups used in the experiment

Group Classification Brand name Manufacture

Jeju Samdasoo Jeju Province
Development
Corporation

1 Mineral water

2 Carbonated beverage Coca Cola Coca-Cola
Beverage Company
Fermented milk Yogurt Seoulmilk

Fermented milk+3% Ca -
2% NaF+fermented milk -
2% NaF+ -
(fermented milk+
3% Ca)
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Table 2. pH and titratable acidity of experimental drinks

Drink ol Titratable acidity (ml)
pH55 pH7.0
Mineral water 7.72+0.17 - -
Carbonated beverage 2.34+0.08  0.52£0.10 0.87+0.13
Fermented milk 3.45+0.03 5.58+0.30  7.12+0.40
Fermented milk+3% Ca 4.04+0.06 5424050 7.47+0.77

All values are mean=standard deviation.

+0.08) 78 243, fermented milkt(3.45+0.03), fermented
milk+3% Cat(4.04+0.06), Mineral waterv:(7.72+0.17) £°.&
UERTHTable 2).

279 HHAEE pH 5.5914 carbonated beveragew+(0.52+
0.10 ml), Fermented milk+3% Caw5.4240.50 ml), fermented
milk75.58+0.30 ml) ©°2 WA Yetl, pH 7.0914+= Car-
bonated beveragew~0.87£0.13 ml), fermented milk¥47.12+0.40
ml), fermented milk+3% Caw(7.47+0.77 ml) <202 A Ueht
=4
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Table 3. Microhardness change on composite resin surface after

treatment for 30 minutes Unit: VHN
Treatment
Group N Before After AVHN*
(0 min) (30 min)
1* 12 83.63+1.40 81.92+1.01 -1.71£0.57*
2 12 83.57+1.41 72.10£1.57  —11.48+1.45"
3" 12 83.52+1.31 73.98+1.59 —9.54+1.15°
4 12 83.52+1.20 74.30+0.41 -9.21+£1.21°
5" 12 83.49+1.09 75.39+0.69  —8.10+0.92°
6" 12 83.64+0.92 7551072  —8.14+0.84°

All values are meanzstandard deviation.

*P<0.05, by Paired t-test.

**P<0.05, by One way ANOVA.

b<dThe same letter indicates no significant difference by Duncun’s test
at a=0.05.

Group: 1, mineral water; 2, carbonated beverage; 3, fermented
milk; 4, fermented milk+3% Ca; 5, 2% NaF+fermented milk; 6, 2%
NaF+(fermented milk+3% Ca).
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Fig. 1. Microhardness change on composite resin by treatment time.
Group: 1, mineral water; 2, carbonated beverage; 3, fermented
milk; 4, fermented milk+3% Ca; 5, 2% NaF+fermented milk; 6, 2%
NaF+(fermented milk+3% Ca).
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Fig. 2. SEM image of composite resin
surface after treatment. Group: 1, min—
eral water; 2, carbonated beverage; 3,
fermented milk; 4, fermented milk+3%
Ca; 5, 2% NaF+fermented milk; 6, 2%
NaF+(fermented milk+3% Ca) (a: x
LM 50,000, b: x100,000).
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