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In this research, we screened for glucosyltransferase (GTase) inhibitors that effectively prevent the
dental caries from 420 kinds of boiled water extracts of herbs and wild plants and searched for
GTase inhibitory activities. Among them, 13 Kinds of hot water extracts had high GTase inhibitory
activities and especially, we focused on Foeniculum vulgare which showed the highest inhibitory
activity on GTase. The boiled water extract of F vulgare was stable at high temperature and
showed as a mixed type of competitive and uncompetitive inhibition kinetic behavior. It did not
have antibacterial effect on Strepfococcus mutans and had inhibitory activity on GTase. Specially, in
the clinical trial, the group treated by boiled water extract of F vulgare showed more decrease of
plague index at 4.8 point than untreated group. These results suggested that boiled water extract
of F vulgare can effectively suppress the plague formation as it inhibits the GTase activity.
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Table 1. Inhibition activities of hot water extracts from various
plant species on GTase

Plant species Parts Inhibition (%)
Schisandra chinensis fruit 42.8
Prunus mume fruit 42.6
Melandryum firmum whole plant 41.6
Arctium lappa L. seed 45.0
Patrinia scabiosaefolia whole plant 46.1
Sesamum indicum L. seed 45.8
Magnolia kobus bark 46.2
Plantago asiatica L. seed 61.4
Gentiana scabra var. buergeri root 63.6
Psoralea corylifolia L. fruit 42.6
Foeniculum vulgare fruit 64.9
Rheum undulatum L. root 63.0
Portulaca oleracea L. whole plant 44.5
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Fig. 1. Stability of F vulgare extract(FVE) in various temperature.
@®: treated for 1 h, M treated for 6h, A: treated for 12 h.
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Fig. 2. Lineweaver-Burk plot of glucosyltransferase in presence of
FVE. Measuring the concentration of sucrose as a substrate in the
absence or presence of FVE at different concentration determinate the
inhibitory activity of FVE on glucosyltransferase. Inhibition type was
determined by Lineweaver-Burk plot analysis of the data calculated
from the result according to Michaelis-Menten Kinetics. O: 1.0 mg/m/,
®: 0.5 mg/m/, (1: 0.25 mg/mZ, M: 0.0 mg/ml.
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Fig. 3. The inhibitory activity of dental plaque formation by FVE.
The water group presented highest plaque index, followed by the FVE
group. there was a significant difference between the water group and
the FVE group (p<0.05).M: before treated, [1: after treated.
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