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Table 1. pH of demineralizing solution & A debgen, 233t M s 0.1% FAE M=

Citric acid pH
0.1% 3.50
0.3 3.21
0.5 3.03
1.0 2.91

Table 2. Effect of calcium on demineralization of human premolar enamel surface by citric acid in vitro
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Citric acid Calcium

Demineralization time (min.)

0 5 15 30 60
0.1% 0% 363.93+£4.93° 326.95+1.28 304.13+2.55 262.73+£3.69 241.28+4.83
0.05 363.85+4.81 334.98+2.35 315.48+1.31 285.10£0.80 266.65+£3.24
0.1 363.60+4.52 343.78+1.12 323.23+1.28 310.23£2.33 284.90+£4.77
0.2 363.20+4.53 354.15+3.13 333.25+1.57 323.80£1.69 308.28+2.70
0.3% 0% 362.95+4.45 315.70+1.82 281.40+£2.95 246.13+2.00 220.40+£2.44
0.05 362.70+£4.71 324.80+2.03 295.35+£2.11 268.73£6.48 236.73+£5.16
0.1 362.53+4.62 334.20+1.75 312.53+1.68 283.30£2.04 253.38+£2.69
0.2 361.38+6.11 349.23+1.30 323.33+£0.91 314.93+2.66 286.25+5.13
0.5% 0% 367.20£7.65 303.45+1.60 259.10£2.38 212.85+£2.97 177.38+£9.46
0.05 366.05+5.83 314.78+1.87 281.38+8.64 239.90£0.77 199.40£3.37
0.1 365.70£5.60 323.90+2.74 296.53+£2.79 262.38+5.69 216.38+£3.32
0.2 365.50+5.29 344.65+4.82 311.15+3.58 288.43+2.66 241.43+£9.31
1.0% 0% 365.30£5.16 278.33+£3.80 237.25+£2.65 192.73+2.62 155.53+£2.54
0.05 365.08+£4.91 303.53+3.95 263.13£3.69 220.65+4.17 183.65+4.46
0.1 364.73+£4.83 317.50+1.10 282.73+£1.66 245.63£0.55 199.70£1.21
0.2 364.38+5.12 330.48+3.37 297.88+1.16 274.43+£3.39 224.33+£4.38

* 1 Vickers Hardness Numbers (Mean+SD).

Differences between values in rows (t-test) and between values of same citric

acid % or same calcium % in columns except demineralization time 0 min. (ANOVA & LSD) are all significant (P<0.05).
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Table 3. Inhibition of demineralization by calcium (%)
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Demineralization time (min.)

Citric acid Calcium 0 5 15 30 60
0.1% 0% 100 90° 84 72 66
0.05 100 92 +2° 87 +3 78 +6 73 +7
0.1 100 95 +5 89 +5 85 +13 78 +12
0.2 100 98 +8 92 +8 89 +17 85 +19
0.3% 0% 100 87 78 68 61
0.05 100 90 +3 81 +3 74 +6 65 +4
0.1 100 92 +5 8 +8 78 +10 70 +9
0.2 100 97 +10 89 +11 87 +19 79 +18
0.5% 0% 100 83 71 58 48
0.05 100 8 +3 77 +6 66 +8 54 +6
0.1 100 89 +6 81 +10 72 +14 59 +11
0.2 100 94 +11 85 +14 79 +21 o6 +18
1.0% 0% 100 76 65 53 43
0.05 100 83 +7 72 +7 60 +7 50 +7
0.1 100 87 +11 78 +13 67 +14 55 +12
0.2 100 91 +15 82 +17 75 +22 62 +19

* : percentage to value of demineralization time O min.; " : difference from value of calcium 0%
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Abstract

EFFECT OF CITRIC ACID AND CALCIUM ON DENTAL EROSION

In-Gyeong Song, Kwang-Hee Lee, Dae-Eup Kim, Young-Sook Yang

Department of Pediatric Dentistry, College of Dentistry, Wonkwang University
Wonkwang Dental Research Institute

The purpose of study was to observe the effect of calcium and citric acid on the dental erosion of human
premolar enamel. Enamel specimens were demineralized in 0.1%, 0.3%, 0.5%, or 1.0% citric acid solu-
tions with 0.05%, 0.1%, or 0.2% calcium for 5, 15, 30, and 60 minutes, and then the surface microhard-
ness of the enamel was measured. The hardness decreased as the concentration of citric acid and the
demineralization time increased. Hardness after 5 minutes was 76~90% in case of no calcium and the
inhibition of dental erosion by calcium addition was 2~15%. Hardness after 15 minutes was 65~84% in
case of no calcium and the inhibition of dental erosion by calcium addition was 3~17%. Hardness after
30 minutes was 53~72% in case of no calcium and the inhibition of dental erosion by calcium addition
was 6~22%. Hardness after 60 minutes was 43~66% in case of no calcium and the inhibition of dental
erosion by calcium addition was 7~19%. The inhibition was the highest in 1.0% citric acid and 0.2% cal-
cium. In 0.1% citric acid the inhibition increased as the demineralization time increased, but in 0.3% to
1.0% citric acid the inhibition was most high at 30 minutes and decreased a little at 60 minutes. These
results suggest that calcium has a inhibitory effect on the citric acid induced dental erosion.

Key words : Citric acid, Calcium, Dental erosion, Surface microhardness
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