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Abstract: Pyraoxystrobin is a methoxyacrylic fungicide with low toxicity. high efficien-
cy and broad spectrum. It has good control effect on rice blast, rice sheath blight,
cucumber downy mildew and cucumber powdery mildew. In order to explore the degra-
dation characteristics of pyraoxystrobin in water, the hydrolysis dynamics of pyraoxys-
trobin at different temperatures, pH values and the photolysis dynamics under different
illumination were studied, the hydrolysis and photolysis products and pathways of
pyraoxystrobin were studied by mass spectrometry with " C-pyraoxystrobin as control.
The test results showed that the Pyraoxystrobin was difficult to hydrolyze in acidic and
alkalescent aqueous solution (pH 8.0). In alkaline aqueous solution (pH 10.0-13.0),
the hydrolysis dynamics of pyraoxystrobin was affected by temperature. With the in-
crease of temperature and pH values, the degradation rate was accelerated. The hydrol-
ysis rate constants were linearly positively correlated with the pH values. Hydrolysis
reaction was base-catalyzed reaction, and the higher temperatures, was the higher rate
constants of base catalytic reaction were. Under indoor simulated sunlight and 30 °C,
pyraoxystrobin was easy to photolysis, and the photolysis reaction rate was increased
with light intensity and ultraviolet intensity. Pyraoxystrobin was difficult to photolyze
under the outdoor natural light at 13-19 ‘C. It was speculated that the ester bond was
broken on the unlabeled atom C and an alkyl group (CH;) was removed in the hydroly-
sis process of pyraoxystrobin. The product might be (E)-2-[ 2-[[ 3-(4-chlorophenyl)-1-
methyl-1H-pyrazol-5-oxy Jmethyl ]phenyl ]-3-methoxyacrylic acid(C,, H,, CIN,O,). The
photolysis products was presumed to be 3-(4-chlorophenyl)-5-((2-(4-methoxyfuran-3-
y1) benzyl) oxy)-1-methyl-1H-pyrazole after carbonyl hydrogenation on unlabeled atom
C, dehydration and ring formation. The hydrolysis and photolysis products of zolexin
ester and "’ C-pyraoxystrobin ester were analyzed by mass spectrometry. It was specula-
ted that the hydrolysis process of zolexin ester may be the breaking of ester bond on un-
marked C atom and the dehydration of an alkyl group to form C,, H;,CIN,O,. The pho-
tolysis process may be carbonyl hydrogenation and dehydration on unmarked C atom.
After cyclization, 3-(4-chlorophenyl)-5-[[ 2-(4-methoxyfuran-3-phenyl ] methoxy |-1-
methyl-1H-pyrazole (C,, HyCIN,O;) was formed. In this study, 'Y C-labelled pyraoxys-
trobin was used as internal standard, the degradation dynamics of zoxomycin in water
were researched at different pH values and temperatures, and the photolysis of zoxomy-
cin in water were researched under different light conditions. The hydrolysis and photol-
ysis products and pathways of zoxomycin were analyzed and speculated in order to pro-
vide data for rational drug use, water source protection, ecological balance maintenance
and food safety.
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Fig. 1 Chemical structure of pyraoxystrobin
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Table 1 MRM parameters of pyraoxystrobin and "* C-pyraoxystrobin

Hirw R B 15 (8] BT XF L HL ill 15 fiE
Target tr/min Ton pair(m/z) Fragmentation voltage/V Collision energy/eV
15 Ok 4 i 5.3 416.1/207.1 110 24
416.1/147. 17 110 22
14 T 5.3 413.1/205. 1 100 20
413.1/145.1~ 100 18
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Table 2  Addition recovery and relative standard deviation of the pyraoxystrobin in different pH buffers (n=>5)

WK Spiked level

pH i 0. 005 mg/L 0.110 mg/L
pH value S [a] 1l % S 49 (] i 2R
Average recoveries/ % RSDs/ % Average recoveries/ % RSDs/ %
4.0 95. 8 2.3 105. 8 3.3
5.0 94. 0 3.0 102. 4 3.8
6.0 95.0 2.9 102. 3 4.5
7.0 93.9 3.5 105. 1 3.8
8.0 96. 7 4.3 103.5 3.0
9.0 95.8 2.6 103. 4 3.3
10.0 93.7 2.4 101. 8 2.7
11.0 94. 4 4.0 100. 2 3.2
12.0 94. 1 2.5 98.0 4.3
13.0 71.9 1.9 74.1 4.8
2.3 MBS EYE=EH Tys = In2/k = 0.693/k (2)
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2.3%.3.6% 4. 2% .6. 0% , L F 10% . 32 BH ms
AT 7 R 0 v P g P A o LA 2 AR e
P HE R g . 7E 20 °C R K5 3% 180 K5, pH
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Table 3 Hydrolysis half-life of pyraoxystrobin under different conditions

L EE pH fH K A% 3y 1 2 7 B P e R AU 7K i B 2 7 1 [ fif /K P
Temperature/*C  pH value Kinetic equation Decisive factor (R?) — #EFH L Tos/K Degradation level 1?
20 11. 0 C=0.0931X10 0009 0.9069 0. 009 77.0 I
12.0  C=0.0820X 10 8% 0. 9690 0. 085 8.15 I
13.0 C=0.0739X 100426 0.9942 0.426 1.63 I
30 9.0 C=0.1029X 100005 0. 9993 0. 005 139 mm
10.0 C=0.0962X10 0008 0.9995 0.008 86. 6 I
11.0 C=0.0965X10 0161 0.9862 0.161 4. 30 I
120 C=0.1111X 10~ %07 0. 9033 1.076 0. 644 1
13.0 C=0.1012X 106152 0.9943 6.452 0.107 1
10 9.0 C=0.1012X 10 -0t 0. 9572 0.015 16. 2 I
10.0 C=0.1005X10" 002 0. 9986 0. 026 26.7 1
11.0 C=0.0957X 100690 0.9921 0. 690 1. 00 1
120 C=0.0883X10 115 0. 9585 1. 155 0. 600 T
13.0 C=0.0945X10 3261 0. 9836 34. 26 0.020 I
50 9.0 C=0.0948>X 100018 0.9774 0.018 38.5 I
10.0 C=0.0944X 10021 0. 9930 0.212 3.27 1
11.0 C=0.0998X 10 1238 0.9914 1. 238 0. 560 1
12. 0 C=0.1029X10 5909 0.9942 5.909 0.117 I
13.0  C=0.0717X 10757 0. 9448 52.73 0.013 I
T B KT T S Riefige o 11 rb S5 B A o T 48 ME R A
M2 3 T AR (AL 2 A 2 3R BT 5 40T My A as0c. smc
TR0V )T P 2K RV S G R 4 L 28 pH Lof- ®30C. %20°C
9.0 ZE e e AR 30 °CF BOAEAK A L 40 °C ool
F1 50 °CF ip & [ A #F pH 10,0 ZZ vhi s 5 -05f
W P 30 °C T HR IR AL 40 °C 150 C Ty T
K At s W TR 7E pH 120,13 0 ZE bl vh 3 o
Sy K it Y S —— L
0 2 4 6 10 12 14
f£ pH 9.0~13.0 Zwp i h. [OH ]> pH
LHT SRR R R ATRR Ny b=k [OH ] 50 "C.y=0.837 9x—9.183 R?=0.994 2
oy D BRCHE AL S B JE R B 80 . X4 pH A 1gk 10 °C :y=0.836 50—9.596 R?=0.939 7
ATH R YE T, = T 2, & 2 9] AL #E pH 30 °C:y=0.834 92—10.05 R?=0.968 8
9.0~13.0 JL BN, 1gk 5 pH {H LM 1E 40 6 , ik 20 °C;y=0.837 6x—10.376 R*=0.991 1

R P 7 PP I g T T 7 » L i P 0 1y T
AL ST AR ROR

B2 pH gk ZEHPEEXR

Fig. 2 Linear correlation of pH value vs Igk
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Table 4 Photolysis half-life of pyraoxystrobin under different conditions

AP PE AR

JER i TR EE i EIVIE iy o G it S . i fige K -
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Light Temperature/ Lllumination/ Kinetic R Degradation
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W FEAR AT T 55 R VMR fi%
PO AR S 36 5 SR T L & B HLOR BH O A% 3 YIS
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Yt AR . EE SN AR IR I E
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Fig.3 Total ion chromatorgraphy of hydrolysis of pyraoxystrobin (a) and
3 C-pyraoxystrobin (b) in pH 13.0 for 0 h
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