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Fig. 1 The standard curve showing the relationship between citric acid concentration (mmole/l) and the

amount of dissolved phosphate (mg/ml).
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Table 1  The pH, buffer capacity, calcium, phosphate, fluoride content, amount of phosphate

dissolved and acid concentration equivalent to standard citric acid of the studied

beverages
Product pH Bufier effect | Calcium |Phosphate| Fluoride |Phosphate|Citric acid
—>pH5.5 |[>pH 7.0 Dissolved
umcle | umole | wg/ml ug/ml | ug/ml (mg/ml) | (mmole/l)
Amino OK cherry | 3.79 1 16 3.0 32.45 0.047 1.06 8.33
Hae-Har 348 10 18 3.66 2.14 0.120 1.39 10.94
B-ing Relax 4.40 13 15 4.05 35.04 0.164 0.64 5.21
Friut juicy 342 14 19 3.45 36.46 0.027 1.75 13.54
B-ing Comfort 3.57 14 24 3.75 6.84 0.131 1.15 8.85
Bailey orange 3.30 14 20 3.30 14.53 0.095 1.19 9.38
Jupitor 3.28 15 21 495 29.07 0.030 1.72 13.54
B-ing Boost 3.68 15 23 3.76 4.70 0.132 1.38 10.94
Fruit Fit For Fun | 3.20 16 21 5.87 58.84 0.051 1.61 12.50
AminoOK orange | 3.92 17 25 3.11 75.21 0.049 1.43 10.94
Future 3:21 18 22 3.77 50.01 0.090 1.95 15.01
Golden Pan 3.62 8 24 452 73.50 0.173 1.72 13.54
QOishi Seki 3.90 19 23 469 63.89 0.036 151 11.98
Kelly 3.56 21 25 3.70 21.80 0.117 1.86 14.58
Getorade lemon 3.28 26 41 3.20 32.05 0.043 1.84 14.58
Amino OK lemon | 3.30 31 43 5.72 6.83 0.028 1.81 14.06
[-Healti 291 43 59 437 69.66 0.040 242 18.75
Red Bull 3.88 50 83 3.15 0.43 0.022 244 19.27
Loog-tung 393 55 84 3.16 2.56 0.023 2.28 17.71
Theoplex-L 3.81 583 92 3.17 0.43 0.021 2.25 17.71
Carabao Dang 3.79 62 96 3.32 044 0.031 2.57 20.83
Wakie 2.92 97 117 3.07 4743 0.043 3.04 23.96
Hank Virgin 341 117 149 3.01 41.88 0.023 3.26 25.52
MEAN 3.564 | 32.37 | 46.09 3.81 31.88 0.067 1.84 14.42
S.D. 0.36 | 28.56 | 38.18 0.84 26.61 0.049 0.63 498
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Table 2  Sperman’s Rank Correlation Coefficient between the various factors and the erosive potential of
the studied beverages
Factors Correlation Coefficient p-value

pH -.270 212
Buffer at pH 5.5 746 <.001*
Buffer at pH 7.0 .613 .002*
Calcium content -278 199
Phosphate content -.116 597
Fluoride content -1668 .001%
Citric acid concentration .998 <.001

* Correlation is significant at the 0.01 level (2 tailed)
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Original Article

Crosion of synthetic apatite by citric acid
added beverages available in Thailand

Pornsri Patimanukaseam * BSc (Med.Tech), M.S.(Biochemistry)
Yuttana Punya-ngarm * DDS. MPH. PhD. (Public Health Nutrition)

Citric acid is used as flavoring and preservative but some previous studies demonstrated
its erosive potential on enamel. The objective is to study the erosive potential of citric acid
containing beverages and their dissolution capacity on synthetic apatite. After Citric acid containing
beverages (n=23) commercially available in Bangkok, Thailand were selected, the pH was measured
by pH meter and the buffer capacity was determined. The concentration of calcium, phosphate and
fluoride were determined by Atomic absorption spectrophotometer, visible spectrophotometer and
fluoride electrode respectively. The synthetic apatite dissolution was calculated from the amount of
phosphate dissolved. Citric acid concentration in beverages was read from the standard citric acid
dissolution curve. All correlations were statistically analyzed by Spearman’s rank correlation
(p<0.05). The results revealed that the pH range of the beverages was 2.91 to 4.40, the mean
buffer capacity at pH 5.5 and 7.0 were 32.87+28.55 and 46.09+38.18 umole of 0.1
M NaOH, the averaged calcium, phosphate and fluoride content were 3.81+0.84, 31.88+26.61
ke 0.0670.049 u g/ml respectively. The amount of dissolved phosphate ranged from 1.06 to
3.26 mg/ml which were equivalent to citric acid 5.21-25.52 mmole/l. The buffer capacity at pH 5.5
and 7.0 showed positive correlation while fluoride showed negative correlation with the erosive
potential (p<0.05) whereas the others revealed no correlation. From these data, it was concluded
that the studied beverages were erosive and the dissolution ability was equivalent to 5.21-25.52

mmole/] citric acid.

Key words : dental erosion, citric acid, buffer capacity, beverage

* Associate Professor, Department of Biochemistry, Faculty of Dentistry, Chulalongkomn University





