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Effect of Sucrose Concentration on Cariogenicity of Streptococcus mutans in Dental Plaque of
S-ECC
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University, Guangzhou 510055, China)

Abstract; [Objective] To determine the effect of sucrose concentration on cariogenicity of Streptococcus mutans in dental plaque
of S-ECC.  [Methods] Plaque samples were collected from 67 children aged from 3 to 5. Strains of Streptococcus mutans were
identified, purified and then cultured in PYG medium with 1%, 5%, 10%, and 20% sucrose. The pH value of supernatant was
measured to evaluate acidogencity of Streptococcus mutans, and ODgy to evaluate the propagating status. The quantities of water
insoluble glucans (WIG) were measured by anthrone method. Turbidimetry was used to measure the adhesive ability. [ Results]
Acidogenicity, propagation, WIG synthesis, and adhesion ratio of Streptococcus mutans from S-ECC group were statistically higher
than caries free group. The cariogenicity of Streptococcus mutans enhanced with the increase of sucrose concentration. In 5% sucrose
group, pH decreased to critical pH5.5. Propagation, WIG synthesis and adhesion ratio increased a lot, especially in S-ECC group.
When sucrose concentration was above 5%, ApH, ODgy, WIG and adhesion ratio still increased, however, the growth rate became
slow down. [Conclusion] The cariogenicity of Streptococcus mutans was dose-dependent with sucrose levels, and the concentration of
which exceeded 5% is considered to be more cariogenic and important for S-ECC prevention.
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Table 1 Effect of sucrose concentration on the value of ApH (x£s)
Sucrose concentration 1% 5% 10% 20% Total
S-ECC 0.86 +0.43 1.73 £ 0.78 2.36 +0.67 2.76 +0.49 1.92 + 0.94
Caries free 0.56 +0.15 0.84 + 0.31 1.22 +0.39 1.48 £ 0.49 1.02 + 0.50
UA159 1.32£0.34 1.86 + 0.67 2.25+0.71 2.73 +0.49 2.04 +0.72
Total 0.78 + 0.40 1.40 + 0.76 1.92 + 0.79 2.27 +0.79 1.59 + 0.89
R2 AEREEBEATEHEKRERKER
Table 2 Effect of sucrose concentration on propagation of Streptococcus mutans (ODgyp,x +5)
Sucrose concentration 1% 5% 10% 20% Total
S-ECC 0.29 + 0.30 0.54 + 0.49 0.75 + 0.49 0.85 +0.48 0.61 +0.49
Caries free 0.06 = 0.05 0.13 £ 0.08 0.24 +0.15 0.22 +0.12 0.16 £ 0.13
UA159 0.08 + 0.06 0.26 + 0.09 0.35 £0.12 0.48 +£0.16 0.29 +0.18
Total 0.18 +0.24 0.36 + 0.41 0.52 + 0.44 0.58 + 0.47 0.41 +0.42
®3 AEREEHBEATEEREKREGHR WIG H1ER
Table 3 Effect of sucrose concentration on WIG synthesis of Streptococcus mutans (x+s)
Sucrose concentration 1% 5% 10% 20% Total
S-ECC 0.072 £ 0.055 0.143 + 0.091 0.265 + 0.157 0.308 + 0.183 0.197 £ 0.160
Caries free 0.032 + 0.041 0.049 + 0.035 0.089 + 0.033 0.102 £ 0.040 0.068 + 0.046
UA159 0.056 + 0.008 0.117 £ 0.021 0.159 + 0.023 0.196 + 0.024 0.132 + 0.057
Total 0.055 £ 0.050 0.105 + 0.082 0.188 £ 0.142 0.220 + 0.166 0.142 £ 0.135
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Table 4 Effect of sucrose concentration on adhesion ratio of Streptococcus mutans (x+s)
Sucrose concentration 1% 5% 10% 20% Total
S-ECC 0.463 + 0.089 0.717 + 0.075 0.773 + 0.070 0.806 + 0.084 0.690 = 0.156
Caries free 0.255 + 0.027 0.437 + 0.047 0.539 + 0.098 0.583 + 0.106 0.454 +0.148
UA159 0.427 + 0.069 0.701 + 0.142 0.787 + 0.091 0.807 + 0.054 0.680 + 0.177
Total 0.387 = 0.122 0.617 + 0.151 0.691 + 0.140 0.727 + 0.140 0.605 + 0.191
R5 AEFEEREASBENHALLR
Table 5 Pair-wise comparison of cariogenicity of sucrose concentration
(T) sucrose  (J) sucrose ApH ODgy WIG Adhesion ratio
concentration  concentration  Tyifference of Difference of Difference of Difference of
(%) (%) means(1-]) means(1-]) means (1-]) means(1-])
1 5 -0.619 0.000 -0.177 0.033 -0.125 0.043 -0.230 0.000
10 -1.133 0.000 -0.338 0.000 -0.335 0.000 -0.304 0.000
20 -1.484 0.000 -0.393 0.000 -0.414 0.000 -0.340 0.000
5 10 -0.514 0.000 -0.161 0.052 -0.210 0.001 -0.074 0.000
20 -0.865 0.000 -0.216 0.009 -0.289 0.000 -0.110 0.000
10 20 -0.351 0.007 -0.055 0.504 -0.079 0.202 -0.036 0.078
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