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Abstract: Brochlorfenapyr, test code : HNPC—A3061; chemical name : 1-(2-chloroethoxy )methyl-4—brom —2—(4~-chlorophenyl )—5—tirflu—
oromethylpyrrol-3—nitrile ), is a novel pyrrole insecticide discovered by Hunan Research Institute of Chemical Industry, and is used to con—
trol pest insects on crops such as vegetables, rice and cotton. Field experiments were conducted to study the residues and dissipation dynam—
ics of HNPC-A3061 in Chinese cabbages, and soils in Hunan, Hebei and Jiangsu for two years. The initial deposition of HNPC-A3061 on

Chinese cabbages was 2.686 mg-kg™, 1.715 mg-kg™ and 2.603 mg-kg™ in 2012, and 4.859 mg-kg™, 2.665 mg-kg™ and 1.755 mg-kg™ in
2013 for Hunan, Hebei and Jiangsu, respectively. The half life of HNPC—-A3061 on Chinese cabbages was 5.28 d, 5.14 d and 6.16 d in

2012, and 7.17 d, 6.42 d and 10.73 d in 2013 for Hunan, Hebei and Jiangsu, respectively. The initial amounts of HNPC—A3061 deposited

on soils were 1.284 mg-kg™, 0.451 mg-kg™ and 0.298 mg-kg™ in 2012, and 0.705 mg-kg™, 0.691 mg-kg™ and 0.648 mg-kg™ in 2013 for
Hunan, Hebei and Jiangsu, respectively. In soils, HNPC-A3061 had a half life of 13.05 d, 7.87 d and 11.12 d in 2012, and 2.75 d, 2.32 d

and 5.94 d in 2013 for Hunan, Hebei and Jiangsu, respectively. Based on the classification of pesticide residues of China, HNPC-A3061

was a low toxic and non—persistent pesticide. When spaying 3~4 times with the recommended dosages of 18 ¢ a.i.+hm™ and 27 g a.i.~hm=,

the final maximum residue levels (MRL)of HNPC-A3061 in Chinese cabbages and soils were 0.290 mg-kg™ and 0.141 mg-kg™ at 14 d af-
ter the last application, respectively. These values were lower than the standard of 1.0 mg-kg™ with pre—harvest interval of 14 d established
by US EPA for the same class insecticide chlorfenapyr in Chinese cabbages.
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Figure 1 Chemical structure of novel pesticide HNPC-A3061
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AL TR B A ik TS BT A 77 30 2 L RE 1 (8
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HE 1 )T E 25 A 2E R A FRA
1.1.2 {5

GC-2010 AVSAH (3547 ECD &l #5 F1 AOC-
20i+s B H AR (H A B A ), HP-1(29.8 mx
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1.1.3 EAEY)
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K FHAEAE HX-16A-5 B35 7 0 F-3hmi 55 2, A
SR AU 10% 8 77 7104 808 43 it 25 57 i 180 g aui. -
hm™, B AH 5K 675 L, FH i 25 Bk 3 51 8 55 it
Zi—WK. AR FHEZS S 2h A1 1.3.7.14 .21 .30.45d
SRAEH WA L IERE S . AR N X P AL T S BURE
H AR RFEEA DT 1 kg(4~12 #£), R4 0~15 cm
()% 12 B HERE SR 2 ke
1.2.2 2R R
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109717 770 53 5l LA ROS A R (18 g add. -
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WG 7 d, B AWK 675 L,I5IWi% . T
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¥ R?=0.999 8, 7E 0.01~1.0 mg-kg™ UMK E T, 2
TS AE H WD - SR i v S S8 i T IR 43 Ry
96.0%~97.5% Fl1 97.7%~102.4% ,RSD 4 5k 3.4%~
8.19%F1 3.5%~4.8% FF B AR R /3 T HEABIRM 1
DL 3 A 58, A3 SRR VR R A o i 1)
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574 0.01 mg kg™,
2.2 SURREAEEIEMN HEE R P AEESS

HESLPAE = M ARG, SR U TE T N 1
H ) SR A TR 8 R LA B T AR DR Ay A 06
oK A —E 22 5, HLAR BN A sh A i 4k L IR 2,
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Figure 2 Dynamic curve of HNPC-A3061 dissipation in Chinese cabbages and soils

2013 4% SR RS E I RS T db VLR SRR
B R IE TR 43 518 0.705.0.691.0.648 mg -kg™', jiti
2505 1 d FHAR BN AR A Bk 32.62% 35.17%
39.35% , Jiti 24 J5 45 d HER B i R 4 B ik 2
96.31% .95.37% .89.97%

4 GRS AE T WA A b i % R e O —
RN I BRI TG, R 1 5] I S U
ARG Tl VERAE = I H A T AR R
2012 4F 43 71 K 5.28.5.14.6.16 d,2013 4E 4% 5 K
7.17.6.42.10.73 d; SR UG E W g L TE95 =
R - g Y 2 5 1, 2012 AR 4351 13.05.7.87
11.12 d,2013 4E43501 4 2.75.2.32.5.94 d AR FR FE &
5% B S RIS G U SR AR R A (5 AR
12,

23 SRBEEHEMTEAHELKEE

A RS T T AN - rp A e AR B AR L
2, DL 10 %5 BRI R E AR (27 g ad.-hm™)
W2y 3 R, PR S — Ut [EFE 7.10.14 d RAE,
AR BETE T I A5k i TG R (18 g a
i.+hm™) B4 FE , 2012 4E 43 5] 470.037~0.058 .0.017~

0470 mg +kg™ F1<0.056 mg -kg™, 2013 4£ Hy 0.038 ~
0.717.0.030~0.330,0.013~0.290 mg -kg™'; Jfizh 4 1%
B PR S — Wt 2 ) B 7.10.14 d SR, SR UG
FEH 5 P fe 0% BE AR I TR A Ak
2012 4F 4% 51 A 0.054 ~0.773.0.025 ~0.582.0.014 ~
0.018 mg-kg™,2013 4E H 0.081~0.755.0.048 ~0.446 .
0.026~0.160 mg- kg™, [FIAEHE , S AU 7 38 i B
L% Rt s R S T L R A, BNFEARTR] it
BT B e — Uit 2 A% 7.10.14 d REE+
Heredh, SRR R A PR Y -3 e 2R B
R TR AL, FAHFE T 2013 4576 4%
R R B RIS 2 T 2012 AREAN PR B TR A
24 BEAKRBRESREERH

FRYEI RS b VTR S AR = iR g 45 51, B
14 LUfelE FH S0 U A RO i 18 g B 27 g,
TEREZE3~4 IR 7,10 14 d, G5 B 76 H W i
e KRB 4090 0.773.0.582.0.290 mg-kg™!, -1
4354 0.954.0.591.,0.141 mg-kg™, {%T26 FHl & 0
SR U [RIZE A8 ORIV RS 7E H W B MRL (1.0
mg-kg™) . MR OECD fe K 5% B PR 115328 7 ik,
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Table 1 Dissipation equations of HNPC—A3061 in Chinese cabbages and soils
WEWH  WEES b TSI € =Coe™ REFRE(R) e /d F A3 {H BEMEAKT PE
HiE 2012 il C,=2.291 8O 0.934 5 5.28 85.62 1.0x10*
LBl C,=1.461 9e*™¥ 0.910 6 5.14 61.10 2.0x10™
L C,=2.569 6e'12¢ 09759 6.16 242.82 0
2013 HALER] C,=4.426 1e0%¢ 0.969 9 7.17 193.45 0
L C,=2.469 Te 1% 0.973 1 6.42 217.33 0
Tm C,=1.534 5e7%¢ 0.948 3 10.73 110.16 0
+3 2012 il C,=1.032 7e5 " 0.877 1 13.05 42.80 6.0x10™
L C,=0.407 6e %" 0.966 4 7.87 172.76 0
T C,=0.233 2023 0.854 5 11.12 35.24 1.0x10*
2013 i) C,=0.657 8% 0.885 1 2.75 46.17 5.0x10*
Tt C,=0.652 9¢ ¥ 0.924 1 2.32 73.02 1.0x10*
LN C,=0.522 9e 016 0.816 4 5.94 26.68 2.1x10*
F2 SRHBAEHEMIEFHELARES
Table 2 Final residues of HNPC—A3061 in Chinese cabbages and soils
X Ak /mg - kg
ey IR gy R Wi Wl =
i 135 i 135 i 135
2012 18 3 14 ND 0.010 0.042 ND ND 0.012
10 0.013 0.015 0.149 0.012 0.012 0.011
7 0.019 0.036 0.450 0.034 0.016 0.012
4 14 0.016 0.012 0.104 0.033 0.015 0.017
10 0.019 0.023 0.111 0.052 0.022 0.025
7 0.021 0.040 0.479 0.282 0.027 0.037
27 3 14 ND 0.010 0.056 0.013 0.017 0.020
10 0.017 0.031 0.470 0.090 0.029 0.028
7 0.037 0.152 0.508 0.242 0.037 0.053
4 14 0.016 0.024 0.014 0.019 0.018 0.017
10 0.025 0.035 0.582 0.040 0.030 0.030
7 0.054 0.303 0.773 0.548 0.061 0.072
2013 18 3 14 ND 0.029 0.047 0.027 0.010 0.060
10 0.012 0.061 0.233 0.034 0.019 0.069
7 0.013 0.069 0.585 0.036 0.052 0.080
4 14 0.011 0.056 0.102 0.028 0.022 0.078
10 0.014 0.070 0.177 0.029 0.034 0.080
7 0.019 0.119 0.638 0.053 0.060 0.112
27 3 14 0.013 0.104 0.290 0.051 0.019 0.068
10 0.039 0.127 0.330 0.189 0.030 0.090
7 0.038 0.146 0.717 0.206 0.094 0.122
4 14 0.026 0.116 0.160 0.141 0.070 0.082
10 0.048 0.169 0.446 0.591 0.058 0.092
7 0.081 0.191 0.755 0.954 0.250 0.134
it Bt ND ND ND ND ND ND

7 :ND<0.01 mg-kg™
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FEEEA T E AR £ 2z 51 25 (CAC) il iy [R]
PR AR S H s A MRL {EARME(0S mg-kg™),
AL AR B AEH B9 MRLE°h 1.0 mg-kg™, LA
SR HE 18~27 g ai.-hm? G 3 ¥k, “L4[EfE
WA E A 14 d.

3 g

A2 5% R AR I A 24 1) 1 TR A T AE A R
77 RGP AR 24 SR R i 3 B U AR
JoT . AR A W RSN A T AT AR P I SRR
FH T SR TS T8 T 2SS ORI U 2SI, 1
5% B8 53 At v 1 2% TRk ) B Lk B ik AR AL
TR AAG I 2R RS (A7 AE , RIATHF 5 iP5 18 T B
A G IR R 5 i KR R sh A

HRAE A A 2K 7 T AR 255 B i
A 25 5% BRI et s 230 Y ) o — e 1 R T A A
Y 1.5~2 5 SR, 7E 2012 AR TR Hh & BLATR
HIG L 15 f5HEEE R 27 g ad.-hm? TSR
3 B SRR RS R PR A Jo v B R B[] 3R ) TR
AU SRR TTRRRAR , JC AN HAE T A
P REEI . BE T, AR S ol SR Al Bh it
B (7] S 4R v B 10 A5 HEFE R i B 180 g ai. -hm™ B
AR B N B AE R

A U U AR T W A T A AT
NP8 T ) [ 248 3% S 5R0R HJE EAE  H ) 2 e 1
o, AH A A3 b B A 0 S AN 1 2
TAZIR Ui EY A B TR A I AR A 55
Xof 245 71) 4 WIS R I i 1 AN ] S S B SRR o
WA S EE R 7 BEAh, T AR 2 BN R AR AN
b3 R I A SRR AR BT AN ) S A S5 A L RO IRl
oalllpspre AR

FH T 52 SR RIS A e e e A8 L SR
FEAEI ST e WRAFE R0 S5 IR - s ), JCAE T ik
B B T i Bh A R AR B R A R A Je W s
PR—UE {22, 2012 4EH1 2013 AR50 HUIE B 7E AR 7]
b DX A )R MR T e B P, SRR U A A g
H5R R A —E 25 . REWERRE, —Z2H T
ARG S AN DL K, 2012 AE3R 6 FE 5 v RIS ]
FAXF R 2013 AR 00 T IR i ] 458 .45 R R 8019 5
TR AN b DX A SRR A T ) 25 031) , S U
A - gk B R AR B AR

SR UG R TR E B B 3 AR AR AR AR
2y, BRI E MRS T AR H EEY Ei MRL

(B ARIEII R 2 55 3h DA BV IR B a5 T B i A &
TR IR 2576 SD K1Y 90 d 18 4 5 1 X 56 45
H EIR S K TEE R (NOAEL) A 5 mg-kg™
(HfE O 2.5 mg kg (BfERL) , FEII(E N 3.75 mg-kg™s
LA RZE0N 100, WA H R A S (ADD) R
3.75x107 mg-kg™-d™ MR g T A FR A A FHE W &
(91155 17 530 (AR 24 4k A PR AN AR 7 ) 23K,
B NARFRHEIR T Jy 60 kg, FoEMG AT H &5 0
AEH 1.35 kg, HAP G B AR Y 22.229% (%
BN HESER AR L 300 g 1), TRIMEA R
TR MRL {0 7.5 mg-kg™'s WAE = #3645 51
T, IR RS R s Y 1.5 45 (27 g adi. -
hm=) FEZJEL 4 K R WGEZY ) 7 d REE S0
T, AR A A g i KBk BR 4k 0773
0.954 mg-kg™, ILF 35 [ il o 0 1R U A6 H i 1
MRL (1.0 mg-kg™)™, FLF 1t , # B0FR [ S HuU i
FEH#E B MRL T8 1.0 mg-kg™, 2 BFRE A
] e £ S v B 5 B2 4 (CAC) il 2 iy L [R)2 % s 3
HJi§ 19 MRL {E.(0.5 mg-kg™), 45 G AW 5T 1 e 285k
BRI A5 AL | DR A ol PR 590t i 25 BT, IR
A A BE AT 2ol 14 d,

4 it

2 WIAF B A R R, AR AU £ H A+
S BBk B SIS B — s o E AR, R
19N 5.14~10.73 d 1 2.32~13.05 d., #R#EFE E & 24
5k B SRR, SR U IR AR A S A 2

2 M [ 0 ] P £ 06 2 B 22 (CAC) T 1Y
FLIR)ZEIR HURI P LU ) MRL B (0.5 mg-kg ™) LK 5
Il ] A R 2 LA VR IS 7E B2 1 ) MRLAEL(1.0
mg-kg™), L5-G75 JEM AR = R 00 f 245 R, R
I 8 SR U 7E T i B A9 MRL {54 1.0 mg-kg™,
22y 4 W, i)n— Uit 2 2 RN al B 14 d.

Sk

(15K ], BRigel, 3 1. HIS BURIRG Pt is 21 5 P o3 i ik
[J]. KE4fE T Elfk, 2009, 39(6): 1-6.

ZHANG Li, OU Xiao—ming, PEI Hui. A review on pyrrol compounds|J].
Fine Chemical Intermediate, 2009, 39(6): 1-6.

(2] BRBEBH, M-, WIS, A 2 SR JURE i R I 92 [C 1 Ak
A TR ST SR 551 2 BB AR 25 Q0 5 RS2 213U bt
MM, 2007:7-12.

OU Xiao-ming, LIU Ai-ping, HUANG Ming-zhi, et al. Discovery of
new pesticide HNPC-A3061[C]//Research Institute of China Chemical



BRI, 8 B2 S 7 Ao 8B R A 881

Science and Technology. Proceedings of the Seventh National Sympo -
sium on Pesticides Research and Development. Hangzhou, 2007 . 7-
12.

[3] RTUE, BRRS, R e, 45, 1R 7 0 3 v A 5 B Al K
RfRBNZS[]). FREERL224R, 2005, 25(10) : 1373-1377.
CHEN Jiu—xing, CAO Yong-song, WANG Yue-long, et al. Residue de-
tection and dissipation of chlorfenapyr in cabbage and soil[J]. Acta Sci—
entiae Circumstantiae, 2005, 25(10):1373-1377.

(4] BRSCH, A el e, T, 45, TR RS £ 3 1R B ST, AR R
1%,2007, 16(5) : 1441-1445.
CHEN Wen—tuan, ZHONG Guo-hua, SHI Chu—xin, et al. The residues
dynamics of chlorfenapyr in soil[J]. Ecology and Environment, 2007, 16
(5):1441-1445.

[5] Z2HEFe, KNLLHMg, XAk >%, 4. Y5 Hu e B IR
RN AR AL K AF24H, 2007, 28(1) : 67-69.
MAI Yan-ling, LIU Hong-mei, LIU Cheng—lan, et al. A study on

SRR B3

residue dynamics of chlorfenapyr in cucumber and amaranth(J]. Journal
of South China A gricultural University, 2007, 28(1) :67-69.

(6] XUBLZE, AW, £IFIE, 55 WLRETESR M P 5k B 31k SRR 3l
AT 72l REE, 2008, 34(4) :597-602.
LIU Zheng—jun, GU Shu—bo, WANG Kai-yun, et al. Determination of
residual toxicity and degradation dynamics of chlorfenapyr in mulberry
leaves[J]. Science of Sericulture, 2008, 34(4):597-602.

(710 28, SBIESC, XUEEHE, 55, R HURE 2L RS FH B8 b i 1 i sh A i 5T
1. WRg A B2, 2012(7) - 71-73.
LIU Fei, GUO Zheng—yuan, LIU Hui-ling, et al. Degradation dynamics
of chlorfenapyr in paddy—-field[J]. Hunan Agricultural Sciences, 2012
(7):71-73

[8] Ou X M, Huang M Z, Wang X G, et al. Dissipation of chlorfenapyr
residue in pakchoi and soil[J]. Bull Environ Contam Toxicol, 2006, 77
(6):810-815.

(O1m P, H W, BRI, 5. Bk G HNPC-A3061 i F Bty
R P B I3 FAIRFELT). AR 258525 80, 2009, 13(3):22-26.
YU Kuai, PEI Hui, OU Xiao-ming, et al. Insecticidal activity and appli—
cation techniques of a novel compound HNPC —A3061 against lepi —
dopterous insects[J]. Agrochemicals Research & Application, 2009, 13
(3):22-26.

[10] 3% %, BRUEHI, my PR, 4. B LG9 HNPC-A3061 Ay N EY)

IEVERTFELI. BURAREZY, 2000, 8(4):11-14.

PEI Hui, OU Xiao—ming, YU Kuai, et al. Bioactivity of novel compound
HNPC-A3061 against several insects in lab[J]. Modern A grochemicals,
2009, 8(4).11-14.

[1T]NY/T 788—2004 ¢ 24 5% Fi e E I [S]. FL 5T - v el H A,
2004.

NY/T 788—2004 Guideline on pesticide residue trials[S]. Beijing :
China Agricultural Press, 2004.

[12] Al AR A 254658 FT . A 2485 1T 5k B HH [ iU b v A LR (M. b
T P AR R, 2007
ICAMA. Standard operating procedures on pesticide registration
residue field trials[M]. Beijing: China Standard Press, 2007.

[13] J& s 3, 15k, SEHSE 5Bt K DPS s b 38 2 42 (M), kst F)
2% R, 2002:648.

TANG Qi-yi, FENG Ming —guang. Practical statistics and DPS data
processing system[M]. Beijing: Science Press, 2002 ; 648.

[14] F - B A€ 255k B R A v UM, BT e o e o R Al
2006.

PAN Can-ping. Current pesticide residue limit manual[M]. Beijing :
China Metrology Publishing House, 2006.

[15] BRIGED, BT, ok AR, 5. B A% s HNPC-A9908 75 1 ¥ Fi1 -
e 5% B I A Sh AR ). RO PR B2 4, 2004, 23(4): 818~
822.

OU Xiao—ming, LEI Man-xiang, ZHANG Li, et al. Residues of novel
oxime insecticide HNPC-A9908 in Chinese cabbage and soil[J]. Jour—
nal of Agro-Environment Science, 2004, 23(4) . 818-822.

[16] BEFE 7. A2 5% BAG I 55 20 BT (M. b« B Rh2 R th A,
1982.

FAN De—fang. Pesticide residue detection and analysis|[M]. Shanghai:
Shanghai Science & Technology Press, 1982.

[17] 2518 k. REGFRIFE T B AT 52 M. b ot b E PRI RL 2 AL,
1999.

CAI Dao—ji. Pesticide environmental toxicology[M]. Beijing: China En—
vironmental Science Press, 1999.

[18] Series on pesticides NO.56, OECD MRL calculator: User guide[S].
Paris: OECD, 2011.

[19] H I E TR 2. v s R R FE M. FB% P Rt jiAE, 2010.
China Nutrition Society. Chinese dietary guidelines[M]. Lasa: Xizang
People’s Press, 2010.



