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#.X 430223;

SFTEAREFHEFHARARAESFEMRZT S/ RERMNARFRRELAEHELERL T, LK 100141;
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WE R oo B TG RUES HE A 22 A L SR AT L B0k 0.2 mg /L B9 5R) B X v TGRS IR HEAT 1A N B R
T30 A 18] 5% B 9 AR X 9] SR 4R R DL 0 R T B 08 1 T 70 AR iy, 0F 0 TR O 4 5 ol R ST bk ok A 19 5 4
A5 BT BRE O . S5 A B 2 DN 2R B A 1R T I U DT B P i AR A DA Y SR AR R/ IMIR U B 2> L > i
I T > T T > I . ] 4 B 3 i e Hhe PR 7 B DG JR 2R R R D Y 2R Bk 3 B S L PR > i 3 > 8 2H 40> If ik
UL > B JUE , ] ik 2 B, B R S6 R 24 )5 28 d, ik s mkore o TR LS IR UL N A A i 5k B8R 1O 20,44 pg/keg, ML IR
WHRAE A K R B A % 97.54 %0 FETR B TR 1 Bk BB &0 10,94 pg/ke. kG 4T 3R BB AR A 4 v IR B O AR A
o T 25 e R O R T e A e 24 1] R BB 7 A G0 R A K AR Y R T R 7 R A % el R AR T I 9 1

Jith 245 B IO Ol AR 25
KER
mESEES X592 EEARIRED A
N s b ] PN 3 A R B PR ) B R B 2 (neon-

icotinoid) 7% HU ), Al By if 2 Bl bt o4 3 L A I ROCR

FE AR R ARG, BT 2R B D U HO i e =X

H e ARk AE O R IR K R i .
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BT A RSB A B TEM G E B 28 Jk 20
% 888 ( Prochilodus lineatus ) FE M B Wbk i & Wk BE N
1250 pg/L %88 120 h $i A ACEE 23 77 A SO » 4 3R
I % B AIE 1 DNA 46534500 s % A fifl 60 (Gobiocy pris
rarus) ZEF5TE 2.0 mg/L Ak Hookop s BT & AR
VORI IS AL 45 0 o 20 40 M A D I A Ak R 8 2K
. e Uk AR 48 h LC;,<<1.0 mg/L. B M4k
240 101288 1 7 P S R 23 1 R o Ox R 2 T
R REACZN Y B B IR U IRl 1Y T il R0 AR
L5 A M IR A A T o 2 7 e 5 S R IR
ST AR B 18 7K -JEe 8- e T D 28 0 o 19 3%
B I O B ke i 2 by 5 AR DG B A E A
G2 100 L K 3 A B ) B B O R K L F 5 A e bk
T e, PG5 W v 1Y) g 5 R0 R B OH R OO DLIBIIE fr
bt He bkt B I 52 B 1) 22 4 M S R E S B ARG A 24
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1.1 i

60 %6 Nk H bR 7 77 A RS 43 300 g/ L,
AR B A PR T R 55 4% 25 T A T 5 ik B A o A (4l
& 99.8%) (f8E Dr. Ehrenstorfer GmbH A &) ; 2
M2 NG H . AW bt LR R (g Al 35 E
CNW 247D ;C18 By . & ZHe-N-IN L ik e (PSA) A
Ak s B (GCB) (g3 RBHE 28 7D 5 B 4likK
(L FHZ N 18.2 MQ « cm, FE [ Millipore A7),
12 Kz

TR0 BT FH 1Y 5% R R ZE R ( Procambarus clarkii)
W T 0 b A RN T Vb T Ak S Mk I Ay 3 R T G
(17.314£0.89) g, FEIR IR AT, H B T 3% 557K 4
Y — Be i i), 285 F 7K Ry 7850 BRSO H KK L JF R
SRR, KR (19.740.24) C L EE N (7.224£0.11)
mg/ L, B KA K 3 A kL, 3k 5 B 52 4 1 3 [
JREL IR AT AT 1 d kR R A
ANHRE,
1.3 KEEIT 5 R

DE N2 A5, o Bk ek T vk 0.2
mg/L(S %R AF il 2 1 4 7 R ) R i g 4,
] Af 15 s A, g o R R R K 24 0 1 T
ML ek bR o 3 B2 P 6.0 06 itk H R T R (AT AR 4
300 g/ L) H B EL I AL . 45 FH AL 5 0 R4 LA L I
IR UL B 2 R U A5 20 A ik H ok 1Y
HOEMES NS H L2 E TR R R IRR ., BRERE
£ 50 em X 35 em X 30 cm JK AR AT, BEFA L 10
HUod RS R, 3 B KR TE (20 + 1) °C L I3 Kk
pH 6.68+0.18, % %~ (7.32+0.21) mg/L.

BTG HE 2.4.6,.8,12,24,48,72,96,120,
144 /N 43 500 DAt 56 2H BE LI 18 B o [G SR 2K IR L 6
FUR 1A AT S Se P25 oK g i R % i 5% A3 2590
P T ¥ 08 20 A W BCHR AA  TT K 4 SR SR LA | 1L bk
UL R 20 T8 T B 5 2 20000 2 e ) Y
LR JHF R i 9 L BBCRE O ik 2 2 R WL
25, W 3E MR R Y B O A 2 2, B R B
Yy, JHUE AR T R WK 43 B AR E AL B 2 AR
BT —20 COKFRA. FATE 0.2.4.6.8.12.24,
48.72.96.,120,144 h PIX S 4 R ALK HE 500 mL
FTATAb 3,

2) FH (] 5% B4 0 Bl 00 o 1o 50 Hb o578 87 b 48 17 3

I A AE % 58 75 0 e b, BIHCK 98 H 5 m X4 m X
0.2 mPfAE 7K A 7K H L PO R A2 A AR S R X B,
60 %6 Nk LBk E VR I L 0.2 mg/L (% R 5 250 it
2 A R ) PR S W55, 43 53 it 25 /5 0.083
0.5.1.2.3.4.5.6.7.14.21.28 d REFE, F IR
B it R B T 1 R SR AR A U TR A SO LS O 1
“1.37e D7, AR AR KRR BB R AHL 3 R
17 B KBEARD T 500 mL, 28 AE@OFE I, —
4 CPRAFE . IR VR4 BE b 3 s (] o5 2R 4, A5 A ) [R]85
B3 AT B AS AT 200 g 0T —20 CA&
TEVKAE R AT . 58 R K IR AE 8~26 °C L /K 1K pH
7.284+0.20, A R (7.13+0.18) mg/L.
1.4 WHEEE-RIEEG

WAH 3% 4 . Symmetry C18 £ (100 mm X 2.1
mm X 3.5 pm, I E Waters A ] s #7140 °C 5 i
300 pL./min; s A:80% HEE, B: 20 % /K , ik
B A 10 pl,

JT % B R O RH HL B 35 HEST 85 -1k
B TE B A S Oy 2 R R B B M A
H(SRM) ;B HL K -3 500 V328 & SR E 200 °C;
B SO By Sy m ai /R R 13408 500 kPas filf
K & 4 R, 200 Pas B 718 i 6 A0 TR
350 °Cs — BTG4 (QL ) TE . 0.7 ku, =5
T (Q3 ) PIETE . 0.7 ku,
1.5 HMTEAMEL

e, [ MR 2H 20 KORE LR T R i 14 i Ak B 1
S % R W9 & O R R ISCHY .
1.6 FRAEBRBAECH

T P L o b o b A o, PP I A DS
JE R B 100 mg/ L 1 b o it 45 W, 3 G I AE A
A4 °C UKAR s AR 5 2 It 30 AH i B8 A HE At 25 W TR )
JEE R E M 0.1,0.2,0.5,2.0,5.0,10.0 pg/L l— &
B b TAEW

B 1 v IG5 28 R R o 4% RO S 157 HEAT
L, ERBBEBARERIEWR A E S B
VA VAR B WLk B OB B A i 55 VR L TG TR Ik R AR BT v
BEHR 0.2~50.0 pg/L — F H {5 [H 1Y 25 11 5 It
TC A 7 V5 TR

2 HREGMH

21 MHSEE I H R
DU (8 3% 6 i FH R A AR R L Kok ) e BE Sk R AS A
2 bR ME IR 2R . D A 45 SR e B L otk o mkorE ot v R
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H0.2~50.0 pg/L B N&MECR BRI, X R

R EMELE S/N =10 W % J7 12 1Y € 1 FROAL R 25

$=0.990 4, LIfEME L S/N =3 #i & ki Lk 1,
1 MHEMHEHR. EER LEEEMLERE
Table 1 Linear range,regression equation, limit of detection(LOD) and limit of quantification(LOQ) of imidacloprid
b 6 BR JE R LML/ (peg/ 1) LTy R EE )
Sample LOD LOQ Linear range Regression equation Correlation coefficient
ALA Muscle 0.1 pg/kg 0.3 pg/kg 0.2~10.0 Y=0.3710X4+0.6943 0.998 0
1fiL # B Blood 0.1 pg/kg 0.3 ng/kg 0.2~10.0 Y=0.9369X +0.395 0.993 1
i 2 21 Gill 0.2 pg/kg 0.6 pg/kg 0.2~10.0 Y=0.8817X +0.1091 0.990 4
J%i& Intestine 0.1 pg/kg 0.3 pug/kg 0.2~10.0 Y=0.9017X +0.2510 0.993 7
JIFBRAE Liver 0.5 pg/kg 1.5 pg/kg 0.5~20.0 Y=0.5893X+0.3771 0.996 1
JKEE Water 0.002 g/L 0.006 g/L 2.0~50.0 Y=0.8735X +0.0788 0.992 2
JEJ8 Paddy mud 0.2 pg/kg 0.6 pg/kg 0.2~10.0 Y=1.062X +0.1041 0.993 1
22 ERMM B BRI 5E 2K

) L 2 R S5 UG P s A i 2 5 9 0 A of i 2k AR
SEAH A VT A B T AN o LU (A B 2 T 1, B AL R
N AR B GE B 1, Kk BN B K. 3 BT R DN T
FAR I 2R AT B A T i B s SRR R
T BREE RN , R BT A o i 2T e . K
B 2 SR A L bk e ob oA T [ S R UL PR L O ak B L
Y iE BN Y R BT L R 43 S 0.42.1.07
1.01.1.03,0.67 , H: v L P30 g e 56 Jo 000 A K
2.3 [EEMNE

W £ 4 19 v IR LB IR KRR IR e 1Y &S
F i A3 BIEAE G T R I L b R Y i kbR
WEANAS 5 0y AR AR L1577 B HEAT RE AR BRI
b W5 FE S TR, 25 SRR I itk e B G R
A i Th B S TS DR 62,64 96 ~104.79 %%
A RZBON 1.15% ~11.93 % , Atk H bk 72 7K BE rp 1) 3
FIA N [l Y Rk 88.29% ~110.42% . A8 S R BN
2.16 % ~3.25 Y » ik SR AE JEC U8 A SF- 249 i [l i
K 89.38% ~116.60% , & RE K 2.05% ~
7.51 %%, 2 B I % 1 o A R RIORS B0 5 B R R 2

24 MHEHMEZENRKETHEERER

1) fik Hmk 7 e [ 5 2 R AR N 1 ' AR O . i
2 2 AL A e OARTE HE T T A BT e VR EE R L LA Y
wRME R LG T B 78 #1700 H i
R R 6 h ok bk iy B & T
HARBOTZ ARG E 0 LTS IR 24 h ik Bl i
KEBE 101,09 pg/kg, JFBRIEM & LML 5HLA
AL $fE 24 FF e B 2 88 12 h 22 1, Atk ML ok 7 i
BRI 1 e A AR R AR B TRARAS L 72 h ik B EeK
F P 36.00 pg/kg SRJ5 TR, o IG5 2 0T A R 20
LIS e HOH A B A G A 2 SUAH FE B RGE AR £ L
KBRS EFRIIF 2,0 2R Ed s
2, B3O A O SR B TG i 2 IR A T A
B2 RFITRR R EESE . AT
55 2 /NAF I UK B A 37,20 pg ke, S TSR BLY
Bl BT, HEAE 48 h 3K Bl d KAE 110.97 pg/kg, bl
Jii XN BERRUE AE — 8 MR BE KV o 38 R it ok LAY R
RN, B EE AR ET 24 h, # 28 EFHY
A 7 38 ALK I FE 24 b Rik H ok A R R A B

2 MEMERREEREANSELANEERBR
Table 2 Enrichment of imidacloprid in various tissues of Procambarus clarkii
I fil /b WLP/ (pg/kg) ML L/ Cpeg/ L) B/ (pg/ke) 8/ (pe/ke) JFIBERE/ Cpg/ k)
Time Muscle Blood Gill Intestine Liver
2 3.9440.38 6.174+2.01 37.20+3.17 9.72+1.37 6.4140.46
4 1.98+0.12 1.1440.34 55.9544.06 23.0942.80 2.60+0.16
6 3.32+0.42 1.6940.07 39.5943.51 19.66+2.63 2.54+0.91
8 16.96+1.04 3.0240.27 65.13+4.75 37.1544.39 8.14+1.25
12 30.7742.74 37.5744.39 61.454+5.82 45.0945.06 6.60+0.36
24 101.09+£38.16 80.7348.13 86.5218.36 80.7246.37 24.6542.37
48 84.7246.85 59.5943.06 110.97410.04 48.4044.75 19.34+1.29
72 80.90+7.97 70.2747.56 97.61+7.81 48.19+3.20 36.0044.57
96 79.96+7.01 81.43+6.27 76.9444.95 39.19+3.74 26.4242.05
120 77.23£6.59 70.7745.80 101.69+9.02 31.0642.02 28.1942.15
144 60.35+5.21 68.0244.52 95.02+5.31 28.4141.59 24.80+2.79
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K AraJE 80.72 .81.43 pg/kg MHRFHI .24 h 2
Jei » M SRR i T v b RO ) 2 o T R R A
2 PE3) i g U A TE 3 AR S B I D S R 1 8 B R
THALAS - 38 B K 38 43 58 W HE 1, T i bk L P
4375 400 W 100 I 3 9% 1 R e B ML A4 L A 4 2, ik
WHRAE o [ Ji 228 W o 1 R R SR IO A 2> LR >
I 3K B => g 3 > FE A

2) M A bk A KA AR T RS Ol . FEHERE
T M BT o KR v b s obe ) 5 o B A )R] A RS
EIENS TR, B ER 144 h, K AR H it sk
SHE TR 103.42 pg/L.,

2.5
=
1) N Hohk 7R 5 FG RS rp i 5 B U BRI O
P N 1/ e 2 ) R s s L L Nl = AL
W ZE UL A R 1) T i 3 A4S S B O o S R R R AL il
2559 2,14 d, ni AR LIRS HP Ok B TR e i R R
1 (84.93.74.81 pg/kg). 14 d Z J5 bifi 5 B [a] () 14
IS BLZE A T RS, 28 d (220,44 pg/kg, i
MMk TE BE A U T R o A R R R LT R A, 28 d
R 2 1.28 pg/kg, M HIHCZE Il bk B4 0 g 3 v i) 90
SAS AL i 24 /5 R 2 B sh Ay b Th g3, 4 A

MEMEBTEAEMAERXTHREHERKR

= ale 3| i e =
%3 M RBIEKE RS SN R ER 6dA4dikE iR KBME 27.64.33.13 pg/kg. Z
Table 3 Enrichment and elimination of imidacloprid in water Eﬁi? % o ﬂﬁﬂtl:E W‘EE?H%HE ':F' E/‘] %*H/E\ig‘ﬁ
W WA /D | WRIh RIUR /D R, S Bk R O KL 1 25 28 d U I E o
Time Imidacloprid Time Imidacloprid A N
0 121.13+2.01 24 148.405.24 Mg LY 5 0 (U 0.75 prg kg MG S PR 5 G R
2 138.3343.31 48 73.3241.90 R B R LA > i 18 > #6022 > ik
4 143.12+3.74 72 51.47+1.23 -
6 127.82+2.68 96 95.18+2.38 = AR B
8 135.50+£2.17 120 119.04+5.16 2) MHk HBbR A AR RS U8 R0 K b Y R BR T R B O
12 142.2344.26 144 103.42+4.22 ﬁD%SFﬁ%,ﬂ&ﬂ%ﬁﬁ%ﬁﬂ]ﬁt@(ﬂ#ﬂ‘]ﬁ%ﬁ@%fﬂﬁfﬁ
x4 MEMAERKEZENRPHZBERER
Table 4 Elimination of imidacloprid residues in Procambarus clarki
A/ d WA/ (pg/ke) I/ (g /1D L/ (png/kg) i/ (pg/ke) FFRAE/ (pg/ke)
Time Muscle Blood Gill Intestine Liver
0.083 4.52+1.02 0.75+0.08 40.7943.92 12.91+1.59 1.3440.62
0.5 17.2940.73 7.43+1.73 19.86+1.06 17.06+3.06 1.5040.36
1 48.2641.63 7.014+1.32 21.0742.85 27.16£2.18 1.48+0.73
2 84.9345.06 17.254+2.84 26.6943.18 30.80£3.71 2.754+0.91
3 66.5745.72 20.58+1.47 30.3244.17 29.41£2.05 2.014+0.73
4 37.4740.95 19.124+2.35 25.8241.96 33.13+4.16 2.70+0.64
5 48.2641.47 8.67+1.22 20.9340.89 17.13+3.29 1.7540.36
6 64.13+3.01 27.64+2.41 23.5142.63 12.60+1.72 2.76+0.10
7 65.4544.16 10.66+1.04 13.4343.72 14.27+2.78 2.06+0.37
14 74.81+3.21 0.32+0.11 0.90+0.32 15.27+2.01 0.50+0.09
21 25.10+1.78 0.41£0.09 2.07+1.04 16.27+1.28 0.52+0.14
28 20.44+2.83 0.74+0.10 1.2840.63 17.27+2.67 0.75+0.26
F 5 MUK ZERE F R ok o i K B O R OR R B e, 7Tl 24 )5 B9 28 28 K, [ F 10,94
Table 5 Elimination of imidacloprid residues pg/kgo uttg%tﬁ*g H 7J( EF‘ |3:t5 }m%ﬂ} {*ﬁ' ﬁg_{__ E"J % j%'\‘ , HHS
in paddy mud and water N .
- HUBRAE 7K H B R S R PR T 24 )5 28 L Dtk LR
A A /d JES f)é/(;;g/kg) HK/(pg/L) N
Time Paddy mud Water ﬁﬁ%jﬂ 97.54 % °
0.083 21.68+2.03 30.66+1.26 .
0.5 88.44-£4.91 27.28+1.92 3 i i
1 72.66+3.59 20.1941.83
2 76.66-44.28 15.78:41.59 2 P R 00 4 S ) 5 O B 1
3 63.29+2.16 14.204+1.25
4 45.13+2.63 10.3740.80 FEAH A BE T Wbk A bk %) U B AR K I W Th 22 18 R R
5 + 4 5 ' ) N
: e i T M R O A B G 5 2 A 4% 20 4 Ay SRR R 9 g it 2
7 44.3742.37 2.4640.79 2> WL A = i 3k B > i 3 > I, 3 5l A A L1
14 30.9340.18 1.8940.51 SRR A T 2 g G e :
. D661 1 06 s to.6 AIBIF ST A TR] , FEIa 30 25 R 0 s S o 4 TG e 0K o4 1Y
28 10.9440.83 0.6740.09 W A 2B 8 > WL A T A L A 24 7
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FEMAEfn A E D E W R RN E >
>R, B HEERAIERGN EEERZ
— 2 3 3 SRR I K R R s By — R g i R
BEEN . AR T E R R, KR IR
14 B 2H 2 1 40 % R TR KA, AT A w5 20k it e
Wbk 2 A HE T RN % Ak L T L 0 ok 24 L BT DA K Rk
Ohf %) 52 AR S de K, IR IE 0 UL PAT 2 23 0 AR BL Y
HRGE R JZ O IR B A A D RE , 58 0% X 44 Py 41
KLY B RAR Y S S ) SR R Y
JREAT A A . ) 2 0 A W R A RORT R AR
A LU AR SRy T B 5B P /N T HEIE 6 P HE R AR
Hb o TILPA HL T 55 A — 26 b 28 Y AQ A DG i, 4 itk
SR AR I 2 AL PR 2 ) e A B 2R i
Hum o3 it Sy /N o3 0 o s IR 1 HAR AR . K
TR, RS R R AR T P — Bt R S X
JE SR ZH 21 | LA S S P g AR 7 A B
PEAE NS L T 38 R O A2 5 W e K B ™ Y
B SR PO SR AR 5 AN A 5 2 B
B 0T B4R RIS 40045 1 i 4 202 BRSO
T IIRE , AT R R AR S e B DA AR i 56 3 0ok
25 N 2 1 S T 5 N R R B I D B U A 2H 2 3R
FEUIE 150 o Ay i e oble FET (10 3206 050 1 — 2 A A 2

1M 25 A1 % B8 T B 00 465 1 2R B L i s mf 7 e 1K
JR AR b i R AR R BN LA > g > SR 2> i
PR = IR . otk H ke LA A S R AR R
XEENMERRES A — 25, — 1 mE
PG AL T3 AN R IR T L 52 KA 2 LL 3K
I3 Ah—Jr =AM 5 % K 5 i B B AN ]
M K BRI AE v TG I 2 AR B, = PN 1 56
e PG RS R 58 4 2R R e i UMK . DAERE A
F14) JOT ke Tt G MLk BB S L B 28 R v [ SR S MR P L
R % B8 Bl 20.44 pg/kg AR T 38 R AE mit e ok A
1 S5 K i v R B KB B R A (0.05 mg/kg)
H A 0 2 Mk H e R | 2F 0 S5 IR 2L 30 1) o e e B
BN 0.02~0.3 mg/ kg, {H 2 K SCHR & B itk dL ok
XoF 0 FL B AR EE L 1R K B R R L LA,
N7 224 ] 7 bk OB 7K i T A ) R B A B
B, AREMZE 5 55 28 KAERS B K rbatk e okk & i
BN 97.54 Yo T K S AE Y 3 6 45 SR 3¢ B R K
Hh I e A R R 24 05 21 d T O B i R
93.66 %, Hfizh 28 d J& , Mk AL 7R I U rh Y R R

$710.94 pg/kg., HERFEES MK R D
71N 5 10 Y6 Mg Hhe kw3 P ) A - 1 b o o 1 e s
5.6~15.3 d, AR ML HWRAE T 7K 1 U R i 45
PR AR R A T [ D U 2 2 AR A4S, 0 R A T
BHLLA T,

FE R 255 5 A 2 e 0 2 6 Pl 35 o 1) e
K. 5AE500Y v IG5 B 0F 5% 58 B XA He L 0F 8 B 57
s N fe b R 7 A5 2 i ViR A PRI i e
LA P R A 2 A B ARG {H FR 51 20 25 4 5 3t
HRG TR A R (A AT R R R AR 25
G IR LA Ty 52 BN A 24 5 e 5L e, — i A H it
25 B o K AR B 35 g, TR R T 24 ) AR B B R
25y, (HOEAEBAT I VRS A R b, R 25 06 UK 7=
1 15 F VP T I WA

H AR DL WFFE 45 5, S Tl e x) 3 #0 AR AR 4 K
7 - TG SR BE I 7= A 3 EI0E Y A K i R ok 7
e P v 4 it 24 ] B B, 7 5 3 77 B K AR 04 g G G
JEAERRUR L5 A Bl IR A5 X 0 42 1L it 24 i e oLl P O
FLE= AT 7/

% 3Lk References

(1] EZRED XGRS JEANEL A5 0 0 58 28 % o500 ik e wk 1Y BF 50 4
JELI]. T4l 242, 2012,24(3) . 76-79.WANG S Y, LIU Y
J,ZHOU X H,et al. Research progress in new neonicotinoid
insecticide imidacloprid[ ] ]. Acta agriculturae Jiangxi, 2012, 24
(3):76-79(in Chinese with English abstract).

(2] JEIRAE. By RE], 2 b oo 07 0 00 28 % B0 A Bt 24 1 e HvR
P[] ] AR 2522 4, 2006, 8(3) :195-202. TANG Z H, TAO
L M,LI Z. Resistance of insect pests to neonicotinoid insecti-
cides and management strategies[ ] ].Chinses journal of pesti-
cide science,2006,8(3):195-202 (in Chinese with English ab-
stract).

[3] KEAMEG P C. Nitrosamines and pesticide; special report on
occrrence of notrosamines as terminal resulting from agricul-
tural use of certail pesticides[ ]J]. Pure and applied chemistry,
1980,52:499-526.

(4] AN, E A2 20, 45, A2 ) 5 T 3% B o TG 502 U 23 1
S ITE LT]. WM IR R, 2017(3) :41-45.HE Z G, WANG
D W,YANG P H,et al. Research progress on the effects of
pesticides on the toxicity of Procambarus clarkii in paddy field
[J].Hunan feed.2017(3) :41-45(in Chinese).

(5]  #ehs. UG ER AL sovbkoxd o [Q JE B MR i SR VE DD, M &
B K% ,2008.HUANG T. Toxic effects of cypermethrin and

imidacloprid on Procambarus clarkii[ D]. Nanchang: Nanchang



110

PN

%40 B

(6]

7]

(8]

[9]

University,2008(in Chinese with English abstract).

VIEIRA C E D,PEREZ M R, ACAYABA R D, et al. DNA
damage and oxidative stress induced by imidacloprid exposure
in different tissues of the Neotropical fish Prochilodus lineatus
[JJ. Chemosphere,2017,195:125-134.

HONG X S,ZHAO X, TIAN X,et al. Changes of hematologi-
cal and biochemical parameters revealed genotoxicity and im-
munotoxicity of neonicotinoids on Chinese rare minnows (Go-
biocypris rarus)[J]. Environ Pollut,2018,233:862-871.
RN REE R R MG Nkt uoxT R A Y R S A A R
HrI]. RZ5F 2 5% M, 1999, 20(3): 12-16. GONG R Z,
CHEN R,CHEN L Y. Evaluation toxicity and safety of imida-
cloprid to environmental organisms[ ]J]. Pesticide science and
administration,1999,20(3) :12-16(in Chinese with English ab-
stract).

BARAR SCL VLT, VE 458, 45 0L 48 R R s =X % R Bk 5 0 5k 43
BrLTJ. A i 4 olk K 4% %% 4R . 2020, 39 (2): 1-7.CHEN S W,
JIANG Y, WANG ] P,et al. Situation and countermeasures of
integrated farming of rice and crayfish in Hubei Province[ ] ].
Journal of Huazhong Agricultural University,2020,39(2):1-7

(in Chinese with English abstract).

[10] RKEL X UWk , 2% R ML, 45 8 8OBORH € 3% - = T DU 90 BT 3% 56 T

[11]

[12]

[13]

T2 U0 5 AR ARG U N BT I D B b i it ek sk B (). Ak 2y,
2018,57(6):427-430.YANG Q H,LIU H,LI S Q,et al. De-
termination of imidacloprid residues in water, sediment and-
Procambarus clarkii samples by high performance liquid chro-
matography-tandem mass spectrometry [ ] ]. Agrochemicals,
2018,57(6) :427-430(in Chinese with English abstract).
B, A, B S A, S 0k ok e B K PR B oh i gk 1 B A
0], T8l A4 ,2011,39(15) : 186-200.ZHENG L, WANG
M,DUAN J S,et al. Dynamics of imidacloprid residue in pad-
dy-field water environment[]J]. Journal of Anhui agricultural
sciences,2011,39(15):186-200 (in Chinese with English ab-
stract).

RV R JE 5 1 B DG T 22 MR AR P 119 24 3l 2 B 5k i e [ DL
ST A Al K24, 2010. YUE G Y. Study on pharmacoki-
netics and residues of florfenicol in red swamp crayfish ( Pro-
cambarus clarkii)[D]. Wuhan: Huazhong Agricultural Univer-
sity,2010(in Chinese with English abstract).

T5 AR R TG AN, GEL b TR B R A e M i O
[JJ. LK 7= BH 4, 2010, 3. 20-22. FANG C L,DENG Y H,
YU Z J.et al. Study on the biological characteristics of Pro-
cambarus clarkii[ ]].Jiangxi fishery sciences and technology,

2010,3:20-22(in Chinese).

(147 B &4, SR T 75 B 0 20 20 ch il 5% 8 40 A5 M X fafk CAT i

PR B D]. RO AR Pl K2, 2011. ZHAO D D.
Study on residues dispersion of cypermethrin and induction of
CAT in Carassius auratus[ D]. Wuhan: Huazhong Agricultural

University,2011(in Chinese with English abstract).

(15 B ¥, 2 JERURS H R JH B9 3005 A 35 22 A W 52 LD M

M K2%,2010.XIA J Y. Study on environmental and ecologi-
cal safety assessment of chlorpyrifos in paddy field DJ]. Yang-
zhou: Yangzhou University, 2010 (in Chinese with English ab-

stract).

[16] WANG X H,WANG W X. Uptake, absorption efficiency and

elimination of DDT in marine phytoplankton,copepods and fish

[J7. Environ Pollut,2005,136(3) :453-464.

[17] RANDALL D J,COMELLI D W, YANG R,et al. Concentra-

tions of persistent lipophilic compounds in fish are determined
by exchange across the gills, not through the food chain[]].
Chemosphere,1998,37(7) :1263-1270.

[18] ALAZEMI B M,LEWIS | W,ANDREWS E B. Gill damage in

the freshwater fish Gnathonemus petersii (Family: Mormyri-
dae) exposed to selected pollutants: an ultrastructural study

[J]. Environmental technology,1996 17(3):225-238.

(197 k4. SEREITK ™ i 45 otk duksk B8 IR ). ™ fl i 5

4 42,2013(5) : 74. Nameless. U.S. sets limits for imidacloprid
residues in aquatic products[ J]. Quality and safety of agro-

products,2013(5) : 74 (in Chinese).

[20] FEBE. THBMB S WG T7 M5 (D], 1l R

T K2, 2009. ZHOU Y Y. Study on synthesis methods of
chiral neonicotinoids[ D]. Shanghai: East China University of
Science and Technology, 2009 (in Chinese with English ab-

stract).

(217 Bz Hg. ntk i opf R wE s gk X B 25 £ 48016 a8 52 DNA #5145 D 1.

A AR KA K2 ,2013.CHEN A M. Imidacloprid and thia-
methoxam on oxidative stress and DNA damage to zebrafish
[D]. Tai’an: Shandong Agricultural University, 2013 (in Chi-

nese with English abstract).

[22] R P, SR B, AR5 L 45, 1026 M R ok 7 /K R P 1) % 1 3 25

FE0)]. 4625,2005,44(1):25-27.WU S G, WU L Q,XU H,et
al. Dynamics of imidacloprid residues in rice[ J ].Chinese journal
of pesticides,2005,44 (1) :25-27 (in Chinese with English ab-

stract).

(23] REMEHE X0 T M. = AhAEXTT / e 8RS A A 4 % L Ay B[],

Bl 35 40,2019,355(3) :39.CHENG H H,LIU Z D. Compari-
son and analysis of crayfish breeding benefits under three mod-

els[J]. Scientific fish farming,2019,355(3) :39(in Chinese).



51 AR AE . ARUR LR R IR AT I R A AR S AR B T R 111

Enrichment and residual elimination of imidacloprid in integrated
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Abstract In order to evaluate the safety of imidacloprid to Procambarus clarkii ,indoor exposure
test and field residual elimination test were carried out,at the recommended mass concentration of 0.2
mg/L. Samples of P. clarkii ,paddy mud and field water were collected separately to study the enrich-
ment and residue elimination of imidacloprid in integrated rice and P. clarkii breeding model. The re-
sults showed that the order of imidacloprid accumulation in P. clarkii indoor exposure was gill >
muscle>hemolymph=>intestine=>hepatopancreas. In the field residual test,the order of imidacloprid ac-
cumulation in P. clarkii was muscle=>intestine_>gill tissue=>hemolymph=>hepatopancreas. At the same
time,it was found that 28 days after field application, the imidacloprid residue in the muscle tissue was
20.44 pg/kg, the degradation rate of imidacloprid in paddy field water was 97.54 %, and the residual
amount in the sediment was 10.94 pg/kg. Therefore.in order to avoid harm to the non-target biological
aquatic product—P. clarkii,it is recommended that the application interval of imidacloprid in rice fields
should be properly extend,and in rice fields close to the cultured water,especially in the integrated culti-
vation mode of rice and shrimp,drugs should be applied cautiously or use other alternative.

Keywords imidacloprid; Procambarus clarkii (crayfish); integrated rice and craysish breeding

model; pesticide enrichment; pesticide residue; food safety; hazard evaluation; residual elimination
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