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Anticariogenic Activities of Various Plant Extracts

In-Wook Choi*, Chang-Hwa Jung and Yong-Kon Park

Korea Food Research Institute

As an effort to select powerful anti-cariogenic materials from natural resources, various plant extracts were
examined for their anti-S. mutans and anti-glucosyltransferase (GTase) activities. The ethanol extracts of licorice
bark, which was produced after water extraction of licorice, showed the most powerful anti-S. mutans as well

as anti-GTase activities.

When licorice bark was consecutively fractionated with n-hexane, chloroform,

ethylacetate, and butanol, the chloroform fraction exhibited the strongest anti-S. mutans activities. This fraction
was further fractionated into 4 fractions through a silica gel column, and according to HPLC analysis, anti-S.
mutant activities seemed to come mostly from relatively hydrophobic materials.
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Table 1. HPLC condition for analyzing chloroform fractions of
licorice bark eluted from silica gel column

Pump: JASCO PU-980

Instrument Detector: JASCO UV-975 (254 nm)
Integrator: JASCO 807-IT
Column YMC-pack ODS-AM (250 X 4.6 mm ID)
Mobile phase = H,O (A): Acetonitrile (B)
Condition Program: A 40%-A 40%-A 20%-A 0%

5 25 3%

2219 column(2X 20 cm)ollA £ttt £vl= chloroform
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Table 2. Anti-S. mutans activities of various extracts
GTase inhibitory activity?
Water extracts 75% Ethanol extracts
Extracts
S. mutans KFRI S. mutans KFRI

1171 1172 1175 1171 1172 1175
Unripe apple polyphenol + + + ++ ++ ++
Applephenone - + - ND? ND ND
Coptidis rhizoma + + + ++ + Py
Persimmon - - - - - -
Persimmon leaf - ++ - + -+ +
N utgall + + + - - +
Green tea No. 201 + - - ND ND ND
Green tea CBFK + - - ND ND ND
Chitosan + + + ND ND ND
Nutmeg - - - - - -
Cassia cortex - - - - - -
Oolong tea + + + + + ++
Polygonatum odoratum Ohwi + - - + + +
Artemisia + + - + + +
Licorice - - - N o o+

UThe antimicrobial activities against S, mutans are represented as follows; ++++: The growth of S. mutans was decreased 10°~10* CFU/mL; +++:
ditto, 10°~10% ++: ditto, 10'~10% +: ditto, 10°~10'; -: No inhibition. The concentration of all samples was adjusted 0.1 mg/assay.

INot determined.

Table 3. GTase inhibiting activities of various extracts

GTase inhibition rate (%)"

Water extracts 75% Ethanol extracts
Extracts
S. mutans KFRI S. mutans KFRI

1171 1172 1175 1171 1172 1175
Unripe apple polyphenol + + + - +++ -
Applephenone + + +++ ND? ND ND
Coptidis rhizoma + ++ ++ ++ +++ -+
Persimmon - - - - - -
Persimmon leaf - + T+ + + T+
Nutgall + + + + ++ H+
Green tea No. 201 + ++ ++ ND ND ND
Green tea CBFK ++ + ++ ND ND ND
Chitosan + + + ND ND ND
Nutmeg - - - - - -
Cassia cortex - - - - - -
Oolong tea + + + + + 4+
Polygonatum odoratum Ohwi - - + + - +
Artemisia - - + - - +
Licorice - - - H+ N A+

UThe GTase inhibitory activities against S. mutans are represented as follows; ++++: The GTase activity was inhibited by adding at least 10 uL/
mL; +++: ditto, at least 25 uL/mL; ++: ditto, at least 50 uL/mL; +: ditto, at least 100 uL/mL; -: No inhibition by adding 100 uL/mL.

BNot determined.
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Table 4. Anti-S. mutans activities of licorice extracts measured
by agar diffusion method

Extracting
Temp.
o 50 85 100
4]
Solvent

‘Water 8.0+0.0" 8.0£0.0 8.0£0.0
100% Ethanol 14.0+0.0 15.320.8 13.0+1.0
75% Ethanol 14.0+1.0 14311.0 14.5+0.5
50% Ethanol 11.8+0.3 125110 125+1.5
Chloroform 15.5£0.5 15.5+0.5 16.0£1.0
n-Hexane 85105 9.5£0.5 8.0+0.0

UDiameter of paper disc = 8.0 mm.

Table 5. Ant-S. mutans activities of licorice bark extracts
against agar diffusion method

Fraction S. mutans S. mutans S. mutans
KFRI 1171 KFRI 1172 KFRI 1175
n-Hexane 8+£0.0" 85102 8.0x+0.0
Chloroform 11.0x05 13.0£0.5 13.0£0.7
Ethyl acetate 8503 9.0£0.5 85+05
Butanol 8.01+0.0 8.0£0.0 8.0+0.0

YDiameter of paper disc = 8.0 mm.
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Fig. 1. Silica gel column chromatogram of chloroform fraction
of licorice bark.

Table 6. Anti-S. mutans activites of chloroform fractions of
licorice bark eluted from silica gel column

Fraction 1 i I v
Cleared zone n
diameter (mm) 16.3 9.0 8.0 8.0

UDiameter of paper disc = 8.0 mm.

roform ¥38E% silicagel columnolA 471¢] HEog i
SIFem(Fig. 1). ol& 2z B39 S mutans 11710 3t A
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Fig. 2. HPLC chromatogram of each chloroform fraction eluted by silica gel column.
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