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Fig.1 Structure of'* C- cycloxaprid isomers
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(PerkinElmer 23 ] , 3¢ ) , Quatalus — 1220 FIFBALAE
WA TR ] 2 A ( PerkinElmer 23 7, 35 E ) , 0X - 501
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IR 97 1 56 5 € #i I OECD307 48 = 7 4 i
T AT 3 Rl A K B 30% MRl K
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Table 1 Physical and chemical property of soils tested

9 el pH EERING S PHEF A hiyA Hy kL {2 A

No. Soil type (H,0) oM/ % CEC/ (cmol -kg™") Clay/% Sil/% Sand/ %
S1 awt 4.20 8.4 6. 62 39.0 41.1 19.9
S2 g/ e 7.02 30.5 10. 83 8.0 71.3 20. 8
S3 R+ 8.84 9.5 10.17 24.3 71.1 4.6
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Table 2 Material mass balance
o AR ok
PR E In aerobic soils In flooded paddy soils
Cycloxaprid
S1 S2 S3 S1 S2 S3

SR 98.28 +2.74 100. 72 +4. 31 96.17 +8.32 101.21 +6. 54 105. 67 = 1. 40 105. 60 +8. 04
RS 93.50 +3. 89 96.31 +6.38 97.61 +1.76 97.17 £2.73 106. 39 +1.37 104. 61 +2.01
RM 98.29 +2.00 97.61 +2.88 99.81 +4.73 91.13 £2.56 97.30 +0. 62 97.31 £5.71

E:SR RS RM Z351 4" C - BRE AU AY 2 /X R AG (A RSMIHER G4 5 S1.S2.S3 S A A MR VR Rb | th e SR At I it 0 TR,

Note: SR, RS and RM were short for the two optical stereoisomers and racemic mixture of cycloxaprid, respectively. S1, S2 and S3 were short for red-

clayed soil, fluvio-marine yellow loamy soil and coastal saline soil, respectively. The same as following.

#®3 AEIEEESR 100d FUEKRC-CO, H5INEMESS L

Table 3 The mineralized'* C-CO, accounts for the percentage of applied amount in soils after 100d of incubation

R LIRCRE KSR
PR In aerobic soils In flooded paddy soils
Cycloxaprid
S1 S2 S3 S1 S2 S3
SR 0.23 +0.03Aa 6.92 +0.59Ba 16.82 +2.98Ca 0.03 +0.01Da 0.39 +£0. 04Ea 0.13 £0.01Fa
RS 0.22 +0.07Aa 6.69 £0. 39Ba 17.06 =0. 86Ca 0.03 0. 00Da 0.37 £0. 04Ea 0.10 £0.01Fa
RM 0.21 +0. 02Aa 7.31 £0.97Ba 16.45 +1.32Ca 0.03 0. 02Da 0.32 0. 03Ea 0.08 +0. 01Fa

T ARFRFRZERBE (p <0. 05) , KEFRACEAR Lz M #2257 /NG FRACRA [ X ik 2 (0] a 22 5%

T,

Note; Different letters mean significant difference at 0. 05 level. The capital letters indicate the differences between soils, and the lowercase letters refer to

the differences between optical isomers. The same as following.

S1 - fb i fe/ N, (UG ATE R 0. 03% , BIFR4A HUE
WK BEFRIAE T i 2 Ak, ZE R 43 b ouf

KRR A R, P S HUBE 7 4 AU R 77 AN
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R A B 5 i )5 2, TR AEmE b 0 4)
R A WK R 9209 100 54 L, T2
HEK I E RS2 G SR SR IR S e 2 BRI
AR A E AT DL i A W B A RN AL 22 R A 2 A A2
CO, , MAEME K IG5 v, A= Wy 5 figk A2 24 31, 2ot 4o o)
T CO, Hir=4:,
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2 PSR 100 d B, P4 HUBE SR, RS, RM 7 3
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S3>S1 BYFLAE, S2 HfY SR 45 & 5k B e i (A EI 5]

A1 82.99% ) ,S1 H i) RS 454 5% 8 & e/ (1551
AT 56. 84% ) , BN IFSE HELF SR S TR R P P s &
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e g

FEHE KM T AR L i 25 G ok L AA e
FEF R S3 >S2 >S1 WL, S3 HY RS 4545k
B K OGAFNGI AR 84. 11% ) ,S1 kit /)
(BTN 57.09% ) , BIVER 4 HUBE WS 7K 35 35 B 76 5
Pt i g Y RS G AR R AER e b e, o
TR H I T A B 3 T AR FE B 4 ST, 83 FNiE K 1Y
S1 5358 100 d BB 45 & 5% B 1Y & (56. 84% ~
61.22% 66.60% ~68.90% 57.09% ~64.38% ) ¥k
B R AYAHCEOR ( < BIAER 70% ) .

KAy NEE AR I B4R H e 7 G S 3R A K
BT 3 Fh LM rh 5 Sk B BT E & 2
5o RIREIIE S M A R O,
— A Uk e P A HLS RN E ) B e S R A5 5 R B 1Y
JERL, X S1, i T A HLE R AR 2 % 8 PR, 4F
AL LN 45 G 5k B i 5 KR I8 ) 456 5% B
IR EX G, X S2, 4P E I I N 45 5 5% B
W= T KRR M Z5 A iR i, YT S3, T
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R4 AETEREFE 100d ZEYC-BR G5INENESL

Table 4 The formation of'* C-BR accounts for the percentage of applied amount in soils after 100d of incubation

o KRR ok
PR E In aerobic soils In flooded paddy soils
Cycloxaprid
S1 S2 S3 S1 S2 S3
SR 61.22 +2.18 Aa 82.99 £3.93 Ba 66. 80 8. 55 Ca 64.38 £9.78 Aa 73.52 +4.50 Da 80.87 +7. 14 Ea
RS 56.84 +3.85 Aa 79.55 +6.51 Ba 68.01 +3.29 Ca 58.40 +£8.90 Aa 78.77 +2.63 Da 84.11 £6.22 Ea
RM 60. 10 £2.52 Aa 79.95 +2. 64 Ba 68.90 +4. 63 Ca 57.09 £4.29 Aa 71.39 +£3.70 Da 73.85 +7.66 Ea

E=Re T RGN A E | NI A NI R s A Rl as]
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Fig.2 The distribution of' C-BR in the fulvic acid, humin and humic acid of soils after 100d of incubation ( % of applied)
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Diastereoselective Mineralization and Bound Residue Formation of
4 C-cycloxaprid and Its Distribution in Humus in
Aerobic and Flooded Paddy Soils

ZHANG Hanxue' CHEN Min' WANG Wei' LI Zhong® YE Qingfu'

(! Key Laboratory of Nuclear-agricultural Sciences, Ministry of Agricultural/Institute of Nuclear-agricultural
Sciences, Zhejiang University, Hangzhou, Zhejiang 310029 ;2 College of Pharmacy, East China
University of Science and Technology, Shanghai 200237)

Abstract; Cycloxaprid, a novel neonicotinoid insecticide developed independently in China, has two optical
stereoisomers,, 1S2R-cycloxaprid and 1R2S-cycloxaprid. The environmental behavior and fate of chiral pesticides in
antipode level had great significance to the scientific use and risk assessment of cycloxaprid. The stereoisomer-specific
mineralization and bound residue ( BR) of cycloxaprid in aerobic soils and flooded paddy soils were studied using' C-
isotope tracing, respectively in this study. The results were as follows: No significant difference was observed between
the two optical isomers for the mineralization, BR and its distribution in humus at 100 days after the application.
Significant difference in the mineralization of the stereoisomers was observed between aerobic and anoxic condition in
soils (p <0.05). Under aerobic condition, and the mineralization of cycloxaprid in SI was the lowest (0.21% to
0.23% of the applied amount) , and the highest in S3 (16.45% to 17.06% of the applied). Under anoxic condition,
the mineralization of cycloxaprid was less than 1% in all tested soils. Significant difference in the BR of cycloxaprid was
observed between aerobic and anoxic conditions in S2 and S3 (p <0.05) , while no significant difference was found in
S1. The BR in S1 was the lowest under both aerobic and anoxic conditions (56.84% to 64.38% of the applied
amount ) , while the highest in aerobic S2 (79.55% to 82.99% of the applied amount) and in anoxic S3 (73.85% to
84.11% the applied amount) , respectively. Bound residue of'* C-cycloxaprid distributed in humus showed a tendency of
fulvic acid > humin > humic acid in three soils under both aerobic condition and anoxic condition. The results indicated
that no significant selectivity difference has been found in the environmental behavior and fate of chiral insecticide,
cycloxaprid in soil.

Keywords: '* C-cycloxaprid, chiral, mineralization, bound residue, humus, neonicotinoid insecticide





