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Abstract Triazole fungicides occupy an important portion in the global fungicide market and are relatively
persistent in soil compared to the other fungicides, suggesting possible adverse effects of the fungicides on
human health and environment. In this study, we tried to isolate microorganisms from orchard soils, which
can decompose the triazole fungicides, tebuconazole, fluquinconazole, and difenoconazole. Only difenoconazole
was completely degraded in the enrichment culture, from which several difenoconazole-degrading bacteria
were isolated. They showed the same rep-PCR pattern thus only one strain, C8-2, was further studied. The
strain was identified as Sphingomonas sp. C8-2 based on its 16S rRNA gene sequence and decomposed 100
mg/L of difenoconazole in a minimum medium to an unknown metabolite with a molecular weight of 296
within 24 hours. The inhibition effect of the metabolite against representative soil microorganisms significantly
decreased compared to that of difenoconazole thus the bacterial strain is expected to be used for the detoxification

of difenoconazole in soil and crop.
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Fig. 1. rep-PCR band patterns of difenoconazole-degrading
bacteria isolated in this study. M, 100 bp size marker; 1, strain
KW2222; 2, strain C11; 3, stain 110; 4, stain B7; 5, stain C8-2.
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Sphingomonas histidinilytica UM2' (EF530202)
Sphingomonas wittichii RW1 ' (CP000699)
Sphingomonas laterariae LNB2 ' (HM159118)
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Escherichia coli ATCC 11775 ' (JMST0100003)

Fig. 2. Neighbor-joining tree based on the 16S rRNA genes of the difenoconazole-degrading strain C8-2 and related type strains of

the genus Sphingomonas. E. coli was used as an outgroup.
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Fig. 3. Degradation of difenoconazole by the strain C8-2 and S.
wittichii RW1".

HAFEA7E o]&ste] BASIITh A2 HEsa
A AEHNA Fa81992 ™ Agilent 1200 series HPLC
9} 6410 triple-quadrupole mass spectrometers ©]-8-3}31T}.
O]/ 0.1% EBAT 0.1% EEAFS X518 oM EYE
g gNS A}E38}o] ESI positive ZEoA B354 T) 4
-2 Pheomenex Kinetex C18 (2.1 x 50 mm, 2.6 um LD.)
S ARSI e Ay 0.5 mL/min,
FAFIE 5 pLdeh 4 A3 3R 935 948 =2
2 22 2969 ERISIATHFig. 6).

ESAER] Pseudomonas putida KACC 10266, Streptomyces
graminisoli KACC 16472, Bacillus subtilis KACC 108549}
B30l Penicillium roqueforti KACC 471965 §&
A3A A=A (KACC)PIA ol v
U= C8-2 el o HulieduE Eellikzol] 242t

ESr8Ee Al mAle 9% AT

EE 0%, SEEET

110 1600000

1

00 - 1400000

py &
—_ 90 TS, hd
= ™,
2 W . - 1200000 =
3 2
T 0 . - 1000000 &
> &0 - -{F- Difenoconazole 2
N - 800000 G
c 50 . ) ) 2
e . ", —®-Difenoconazole metabolite | gooo00 &
© \
c h =
2 30 - 400000
o 20
200000
10 3 \
\
0 [ o- o
0 10 20 30 40 50

Time (hr)

Fig. 5. Variations of difenoconazole and a putative difenocona-
zole metabolite in the culture medium of strain C8-2 initially
containing 100 mg/L of difenoconazole
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Fig. 4. HPLC chromatogram of 1/10 dilution of the 20-day culture medium of strain C8-2 initially containing 100 mg/L of
difenoconazole, to which 2.5 mg/L (the final concentration) of each of difenoconazole, CGA-205375, and 1,2,4-triazole was added.
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Fig. 6. ESI-Q-TOF mass spectrum of the peak eluted at 3.1 min in Fig. 4.
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Fig. 7. Effects of difenoconazole (A) and the putative difenoconazole metabolite (B) on the soil bacteria Pseudomonas putida,
Bacillus subtilis, and Streptomyces graminisoli. Values are means + standard deviations, n=3.
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Fig. 8. Effects of difenoconazole (A) and the putative difenoconazole metabolite (B) on the soil fungus Penicillium roqueforti. Only
one of the triplicates for each treatment is presented.
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