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Effects of commercial plum beverage on the
dentin surface of bovine teeth

So—-Ra Hwang', Ji-Eun Kim', Ki-Ho Chung'?, Choong—Ho Choi'?

'Department of Preventive & Public Health Dentistry,
“Dental Science Research Institute, School of Dentisty, Chonnam National University, Gwangju, Korea

Objectives: We investigated the effects of commercial plum beverage on the dentin surface that
could be exposed to caries, gliopathy, and abrasion to investigate the inhibitory effects of dentin
corrosion.

Methods: The experimental beverages were Jeju Samdasoo (Group 1, negative control), Coca—-Cola
(Group 2, positive control), Chorok Maesil (Group 3), and Chorok Maesil with 3% calcium lactate
added (Group 4). The specimens were prepared and divided into 4 groups of 12 each. The pH of
the experimental beverages was measured using a pH meter, and specimen surface hardness was
assessed according to the Vickers hardness number (VHN). The specimens were immersed in the
experimental beverage for 1, 3, 5, 10, and 15 minutes. Then, we obtained the average VHN by
measuring surface microhardness. Measures of surface microhardness were compared using the
paired t-test before and after 15 minutes of immersion in each of the four beverages. Between-
group differences in surface microhardness were compared using one-way analysis of variance and
the Tukey test after the analysis.

Results: After 15 minutes of immersion in the experimental beverages, there was no significant
difference in surface microhardness in group 1 (P>0.05). There were significant differences in
groups 2, 3, and 4 (P<0.05). The difference in surface microhardness before and after immersion
for 15 minutes was highest in group 3 (—18.1+2.55), followed by group 2 (—13.0+3.53) and group
4 (=7.79+4.47). In group 1, the difference was —1.52+4.30. Moreover, there was a significant
difference in each group (P<0.05). After 10 minutes of immersion, surface microhardness tended
to rapidly decrease.

Conclusions: Patients who regularly ingest a commercially available plum drink with low pH should
be provided dietary guidance on the risk of dental erosion. Calcium additives should be considered
when producing plum beverage products.
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Table 1. Test groups used in the experiment

Group  Brand name Classification Manufacture

Mineral water Jeju Province
Development Coporation
Coca-Cola
Beverage Company

Woongjin Co., Ltd.

1 Jeju Samdasu
2 Coca Cola Carbonated
Beverage
3 Chorok maesil Fruit and
Vegetable Beverage
4 Chorok maesil - -
+3% Ca
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Table 2. The pH and titratable acidity of experimental groups

Titratable acidity (ml)
Group pH
pH5.5 pH7.0
1 7.65+0.09 - -
2 2.40+0.06 0.10£0.00 0.13£0.06
3 2.73£0.00 0.61£0.03 0.75+0.03
4 4.09+0.04 0.67+0.01 0.73£0.01

All values are mean +standard deviation.
Group: 1, Jeju Samdasoo: 2, Coca Cola; 3, Chorok Maesil; 4, Chorok
Maesil+3% Ca.

re
al
0x
it

%E % 27| pH 2.42+0.01& 7P Wk, 34+
(2.73i0.00), 474.09+0.04), 1547.65+0.09) 402 WA Uehg
o} 49879 Ft pHE 3.07+0.780|Qit}. AL 79| AAAE
+ pH 5.5914 2740.10+0.00 ml), 370.61+0.03 ml), 47H0.67+
0.01 ml) <02 WA YeRtal, pH 7.0914% 2740.13+0.06 ml),
4740.73+0.01 ml), 3540.75+0.03 ml) €208 WA vepdch A
H2R9] Wt A4 pH 5590141 0.46+0.27 ml, pH 7.0914]
0.53£0.31 mle]{cKTable 2).

= 21X = HOotE HEHO|MZAE Ha}
F S=ollA 15 2t WI 3}k 9] FHOA A W3 AT
o 1o A= Folgt xfol7} Y10 (P>0.05), 23, 3, 4
£-9)3t X}O]7} AATHP<0.05). Z w7t 158 AdS= HA
o] FHYAIFEAHSVHNYE ot o, EHFEA olghk
4( 18.142.55)0] 7P &9k, 27H—13.0+3.53), 44(—7.79
4.47), 194(—1.52+4.30) 08 Uepton 7t 118 §.0J3t jo]
MMW<0.0S, Table 3)

AdZE A A} A 158 9 #H0A1E E &%)y H|
SIS W 39H(—27.19+3.04)°04 7MY & TAEE BT, 27
(—19. 43+4 78), 47—11.75+6.90), 174—2.25+6.40) &0 2 1}
Efton, MA A - & UM E A% the 402 Alklst
k.

g 51; s 00

s rlo r_>.i 2 l-n:
—lOlA r—u

lal

A A AU A & EHTAEE
411 A oy F=

Ha&(%)=— x100
A A7t wE A|H O] HHu|A| = HSloFARS: Al H QRS

2, 3, 4ollA AlZto] Aol whet 7HARS BT 10E o4

BIA] FAFe] & o 3A S7eke AS & 5 ASUTKFig. 1).

Table 3. Difference in dentin surface microhardness after treatment
for 15 minutes Unit: Vickers hardness number

Treatment
Before After ) t Reduction
Group N 0 min) (15 min) Difference rate (%)
1 12 66.85%£2.17 065.33+£4.62 —1.52+430" 2.25+6.40
2% 12 066.64%2.97 53.61£2.60 —13.0£3.53° 19.43+4.78
3* 12 66.42+43.15 48324212 —18.14255% 27.1943.04
412 66554245 58.76+5.33 —7.79+4.47° 11.75+6.90

All values are meanzstandard deviation.

Group: 1, Jeju Samdasoo; 2, Coca Cola; 3, Chorok Maesil; 4, Chorok
Maesil+3% Ca.

*P<0.05, by Paired t-test. TP<0.05, by One way ANOVA.

#2¢The same letter indicates no significant difference by Tukey test.
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Fig. 1. Change of dentin surface microhardness by treatment time
(Group: 1, Jeju Samdasoo; 2, Coca Cola; 3, Chorok Maesil; 4, Chorok
Maesil+3% Ca).
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