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Conversion of 1-Methylthiosemicarbazide into Antibacterial
Substance to Xanthomonas oryzae in the
Flooded Soil System
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1-Methylthiosemicarbazide was converted in the soil system under flooded conditions into
three substances including an antibacterial substance when applied to the paddy water. The
antibacterial substance and one of the other substances were taken up by rice plant. Since the
antibacterial substance is retained in the rice plant for a fairly long period, it appears that good
performance of 1-methylthiosemicarbazide in control of bacterial leaf blight of rice when applied
to the paddy water can be attributed to the antibacterial substance. Through extraction of the
antibacterial substance from rice plant and its purification, it was identified as 2-amino-1, 3, 4-
thiadiazole.
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Table 1 Differences between 1-methylthiosemi-
carbazide and its products.

1-Methyl-
thiosemi-

carbazide €)) (I1m) (11I1)

Products

Antibacterial
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activity to - + - + O e o jum
X. oryzae N . . an
UVomax in HLO 236 nm 249nm 242nm 248 nm A 1 3 5
Rf value
(Benzene:MeOH 0.38 0.30 0.08 0.20
=4:1)
Ammoniac silver  Dark G Dark Greyish
nitrate reaction brown T¢Y  brown brown
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Fig. 1 Paperchromatogram of 1-methylthiosemi-
carbazide (A) and rice extracts from 1 to
20 days after paddy water treatment of
1-methylthiosemicarbazide.
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Fig. 2 Paperchromatogram of 1-methylthiosemi-

carbazide (A) and soil extracts from 1 to
5 days after paddy water treatment of
1-methylthiosemicarbazide.
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Fig. 3 Paperchromatogram of 1-methylthiosemi-
carbazide (A) and rice extracts from 3 to
10 days after water treatment of 1-methyl-

thiosemicarbazide in water culture,
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Fig. 4 Infrared spectra of antibacterial substance (A) and 2-amino-

1, 3, 4-thiadiazole (B) in KBr disc.
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