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Abstract

The influences of gelatin (from porcine skin) in combination with polyphenols (tannic acid and black tea infu-
sion) on in vitro formation of calcium phosphate precipitates were studied. The inhibitions by gelatin, tannic acid and
black tea infusion were little, while those by gelatin in combination with either tannic acid or black tea infusion were
largely enhanced. When the ratio of gelatin/polyphenols is 20, the induction times were higher than 4.9 times over

the control.

This may be caused by the complex formed between gelatin and polyphenols.

This result suggests that

the gelatin in combination with polyphenols may be useful as the anti-calculus agent.

Key words gelatin-polyphenol mixture, anti-calculus agent, tannic acid, black tea infusion, hydroxyapatite.
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Table I. Effects of porcine skin gelatin, tannic acid and black tea infusion on the amorphous calcium
phosphate (ACP) formation and hydroxyapatite (HAP) transformation

Concentration Ca2+ consumption Induction
used (ppm/min)
( 1 g/ml) ACP HAP time (min)
None 0 123 = 12 13.0 £ 1.3 148 £ 15
Porcine skin gelatin 10 124 £ 12 131 £ 1.3 150 £ 1.5
100 135 = 13 115 £ 1.2 183 % 15
500 135 = 12 140 £ 13 19.0 = 1.5*
2000 127 £ 12 150 £ 1.3 - 226 £ 1.7
Tannic acid 5 123 £ 12 132 £ 13 160 = 1.5
10 115 £ 12 130+ 13 19.5 £ 1.5%
20 87.0 £ 5.7% 10.0 £ 1.1* 225 = 1.7*
Black tea infusion 2 123 + 12 122 £ 13 16.1 £ 1.5
5 100 = 10* 9.75 * 0.80* 20.1 £ 1.5%
10 91.5 £ 7.1* 9.49 = 0.77* 22.5 + 2.5%
20 58.1 £ 6.0* 7.15 £ 0.65* 35.5 £ 2.7*

The ACP formation and the HAP transformation were measured by the pH drop method. The concen-
trations of calcium and phosphate were 3 mM each. Additives were added to the reaction mixture 5
min before the addition of 3 mM phosphate. The final volume of assay solution, which contains 2 mM
Hepes (pH 7.4), was 2 ml. The reaction mixture was stirred at 37 & 0.1°C. Values were presented
as the rate of consumption of calcium (parts/10%min). Appropriate volumes of black tea infusion were
added as a tannic acid.

*Significant difference (p<0.05) when compared to the no addition.

Table II. Effects of porcine skin gelatin in combination with either tannic acid or black tea infusion
on the amorphous calcium phosphate (ACP) formation and hydroxyapatite (HAP) transformation

Concentration Ca2+ consumption Induction
used (ppm/min)
(1 g/ml) ACP HAP time (min)

None 0 123 £ 12 13.0 £ 1.3 148 £ 15
Gelatin 10 125 £ 12 13.0 £ 1.3 148 £ 15
Tannic acid 5 125 + 12 13.0 = 1.3 160 = 1.5
Gelatin 10
+ Tannic acid 5 132 £ 13 116 £ 1.1 31.2 £ 2.6*
Gelatin 100 131 £ 13 116 £ 1.2 18.1 = 1.5
Gelatin 100
+ Tannic acid 5 132 £ 13 ND >73.0
Black tea infusion 2 125 £ 12 126 £ 1.3 17.0 £ 1.6
Gelatin 100
+ Black tea infusion 2 130 + 13 6.16 = 0.60* 56.3 £ 4.5%
Black tea infusion 5 99.1 = 10* 9.85 = 0.90* 19.5 = 1.5%
Gelatin 100
+ Black tea infusion 5 131 + 13 ND >100

Details as shown in Table 1.

Appropriate volumes of black tea infusion were added as a tannic acid.
ND; Could not be determined

*Significant difference (p<0.05) when compared to the no addition.
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