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ABSTRACT

Yam, Prunella was stepwise extracted with hexane, chloroform, ethyl acetate, butanol, and water. Anti-microbial activ-
ity of each extract was investigated. Hexane extract was tested for anti-microbial effect on Streptococcus mutans, one
of causative factor of dental caries. Methanol extracts of 7 plants were investigated to anti-microbial effects on S. mutans
KCTC 5316, P. gingivalis KCTC 5352, S. aureus KCTC 1927 by means of agar diffusion method. Methanol extract
of Yam and Prunella revealed anti-microbial activity against S. mutans, P. gingivalis, and S. aureus. Also, hexane frac-
tion of Yam revealed anti-microbial activity against S. mutans. In sequence of hexane, chloroform, ethylacetate, butanol
fraction by Prunella acted as potent anti-microbial agent on P. gingivalis The measured MIC of hexane fraction of Yam
and Prunella on S. mutans KCTC 5316 strain was 0.25 mg/m/ and 0.5 mg/ml and the MIC of hexane fraction of
Prunella on S. aureus was 0.5 mg/ml. The hexane fraction of Yam and Prunella suppressed viable cell counts(VCC)
of S. mutans, especially after 24 hrs. The Prunella hexane fraction suppressed VCC of S. aureus, after 12 and 24 hrs.
Tested concentrations were 0.1, 0.25 and 0.5 mg/ml. the results were compared with control (0 mg/mi). The pH of S.
mutans media and GTase activity were determined to evaluate the anticariogenic activity of Yam, Prunella hexane frac-
tion. The pH were increased from 5.6 to 7.0-7.2 in concentration of 2.0 mg/ml. Yam hexane extraction revealed 35%
inhibition to GTase activity and Prunella inhibited 25% of GTase. These results suggest that the hexane extracts of Yam
and prunella have Antibacterial activities against S. mutans, P. gingivalis, S. aureus and have preventive effect on dental
caries.
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Table 1. List of plants used for Antibacterial experiments

Botanical name Korean name Parts used
Dioscorea batatas Ma Radix
Prunella vulgaris var. lilacina  Kkulpul Whole
Elsholtzia ciliata Hyangyu Whole
Perilla fiutescens var. acuta  Soyeop Fruit
Phlomis umbrosa Sokdan Radix
Schizonepeta tenuifolia var. Hyeonggae Whole
Japonica
Leonurus sibiricus . Exmocho Whole
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Table 2. Antibacterial activities of methanol extract of some

herbs
Inhibition zone (mm)*
Botanical name S. P. S
mutans gingivalis aureus
Dioscorea batatas 17 - -
Prunella vulgaris var. lilacina 12 10 8
Elsholtzia ciliata - - 7

Perilla ftutescens var. acuta - - -
Phlomis umbrosa - - -

Schizonepeta tenuifolia var.
Japonica

Leonurus sibiricus - - 9

*; Diameter, -: No inhibition.
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Table 3. Antibacterial activities of various solvent fractions from methanol extract of Yam and Prunella

Inhibition zone (mm)*

Hexane Chloroform

Ethyl acetate Butanol Water

Strains

Yam  Prunella @ Yam  Prunella Yam  Prunella Yam  Prunella  Yam  Prunella
10 mg/m!
S. mutans 23+17 18x15 12x1.0 - - - - - -
P. gingivalis - 15+0.6 - 12+0.6 - 10+0.6 - 9+1.0 - -
S. aureus - 10+ 0.6 - 7+£03 - - - - - -

Each value represents the mean + S.D. of 3 experiments, *: Diameter.

a: Hexane fraction
b: Chloroform fraction

c: Ethyl acetate fraction

A: S. mutans
B: P, gingivalis

C: S. aureus

d: Butanol fraction
e: Water fraction

f: Control (DMSO)

Fig. 1. Antibacterial activities of various fractions from methanol extracts of Yam and Prunella (10 mg/mi).
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Table 4. Minimal inhibitory concentrations of hexane extracts
on the growth of oral bacteria

Concentration (mg/m/)

Strains
Yam Prunella
S. mutans 0.25 0.5
S. aureus - 0.5

Each value represents the mean of 3 experiments.
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Fig. 2. Inhibitory effect of hexane fraction of Yam on the
growth of S. mutans (mg/mi).
*p<0.05 compared with control.
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Fig. 3. Inhibitory effect of hexane fraction of Prunella on the
growth of S. mutans (mg/ml).
*p<0.05 compared with control.
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Fig. 4. Inhibitory effect of hexane fraction of Prunella on the
growth of S. aureus (mg/mi).
*p<0.05 compared with control.
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Fig. 5. The change of pH induced by S. mutans under varying
concentrations of hexane extract of Yam.
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Fig. 6. The change of pH induced by S. mutans under varying
concentrations of hexane extract of prunella.
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SHA 8 wiA] ¥ pHE 7.0210.010190 20 240 7F
o]F TiFxFoME pHIF 5210038 uERdon o}
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Table 5. Inhibitory effects of the hexane fraction of Yam and
Prunella on glucosyltransferase activities

. GTase activity” Inhibition
Concentration (O.D. 550 nm) rate (%)"
(mg/ml)
yam prunella yam prunella
Control  0.057 £0.001* 0.047 £0.002* O 0

0.1 0.052 £0.002° 0.044 +0.001™ 9 6
0.5 0.047 £0.002° 0.041 +0.001™ 18 11
1.0 0.041 £0.001¢ 0.039 £0.001° 28 16
2.0 0.037 £0.001° 0.035 £0.003* 35 25

*Values are mean +S.D. (n=3).

Values with different superscripts in the same column are
significant different by Duncan's multiple range test(p<0.05).
“Inhibition rate (%) = [(control O.D. — treated O.D.)/control
0.D.] x 100.
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