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Distribution of Deltamethrin in Simulated Rice Field System of Chinese Mitten Crab ( Eriocheir sinensis)

YIN Jun,SHI Xiao-xu, CHEN Yi et al ( Agricultural Technology Extension Center of Pudong New District of Shanghai, Shanghai 201201)
Abstract [ Objective] The aim of this study is to establish a simulated rice farming system to study the metabolism and distribution of delta-
methrin in the ecosystem. [ Method] The residues of deltamethrin in different samples of water, soil, rice root, crab, hepatopancreas and
plasma and their distribution and elimination in the environment were determined by HPLC. [ Result] At the end of the test, the residual a-
mount of deltamethrin in water was lower than the detection limit, and the residue in the sediment was up to 1 500. 48 wg/kg, and the half-life
was about 104 d. [ Conclusion] The residual amount of deltamethrin in the hepatopancreas was greater than that in the plasma tissue. It was
easy to accumulate in the hepatopancreas of the river crab. The residual amount of the liver and pancreas was different from that of the tissue.

Key words Deltamethrin ; Simulated rice field system; Absorption ; Residue ; Elimination

T AR HH SR AR v AR L AN dfolb AR 25 A 0B B A 2
72587720, i T IAR RS (04 S R G fe a5 A Ao g A5 3
AHER R, SC PR IR JE A ORI, BUAS B AR I A A A AL
SRR fE R TR SRR AR 10 2, R R P
B 24 T SR B K 7 i (o P BT 2 7 A ) 6 i 8 4 e ) L g
RS . IR R — 2 A AR I PR TN e g 1Y)
PSR B ERZ A 2, T2 T ARAVED 19 HUE B TR ]
B AT 2 e o N B T B A LR R P R

RIAR , A O R R 1 A 75 5 e w5 B EE L,
AR TR P o8 P V6L 4 TR 2 3 ) 2 b pa ol /K 2 4 1) A
FERERS RGO XY IE T B Fe AR R, fEK
A B T A 1) SN LI, 7072 6 HE B 2 A I fi
P BAK T XA 25 AR 2R, R A 24 AT 5 ik 4 2 -3 38 T
PeARSE A Py w245 ST RE, R L, S0 B 3 P2 AR 24 XK
AR FEE, AR S RGP INIRE G &2 4%
LB R S oy A ) 3 N G S M W s e w0
T, SR A 1 PR R Wk 1T 3l o B B AR . R,
W FRIH 2R G0 T IR B e 1 o A AR R AR B A = L.
AT e A0 5 2R 8 I % 4, 9 IR i A i A
BRGEEA 534 BAREHE D, & 767 15k R A5 e A
2N KA A B VA Sl , R Aol A= 7= v e il FH AU
A ER R AR 2 4R it S
1 #R5FZE
1.1 {UEEEIZ#&  Aglient—1100 % &5 i A € (X [ 3h
HEEERR, 92 Aglient 23 7 7= i ; W6 IR IR A 7%, 35 & Thermo
fisher 23 FI 72 5 ; RS 78 & AN, 5 Eppendorf 23 7] 72 i s K %5
HL - RF-(METTLER AB104-N) 5 = 38072 VR 5.0 ML, £ [ Ep-

EEEN FE976—), 5, LA, REIF  AFREXGHA.
WA 2018-04-06

pendorf AT ;= 5, A HLBEEE KAV 150 L,h 100 ¢m, S
15 dm’,

L2 ZAmEiRAF  REE IR ER SR (100 pg/mL, &
AP EBARAER) 5T b0y GSBO5S—2310; 1% 41 2, fiF , W 19 71 ] Bk
TANT LR TR, IE O ke TR A8 TR bR v A R R
(50 pg/mL) ) , Bl : WAL 500 L TR EF 2 BRbr LA 251
W, AREL T, 0 1 mL 2B, PR AR EE T, B Ak B
EAXRZE 10 mL,4 C AT,

L3 X8z RO P T (10, 0+0. 5) g, B (K
PV TS SR A . K REAR : 4w B SRt T ZP) -1
MY FR AR IR T d REFRIEE 25 °C DEREFA ) 12 h, 3.
K 1 5% IR FAG X, 24630 AT T A REAS 5 VR U446 R
1.4 ERUIEBEEFERGENNE IR 3 AN
(AR 8 e T 508 R 4. AN /KRSl R 2 10 em
(0 398, T AR 48 h (1 FI KK 30 LJKIRZY S em, HAROE
MO TR 7 do FRAKAET 60 B, KRB RL, A
FIECARRE T A 40 FUTEE KIS HlAE 25 CAAL /3 d
FH A SRR AN FEZE B K KRR FETE 5 em, 1 X50 H[RI3 0
IS PR

1.5 RIEH*E

1.5.1 =agn2h e Bobe . 0 B 4L 27 B2 44 Ao [ 5
B3 H, TR At E ZEBCHl i 100 pg/ L VRS B 1A,
H 100 mL 2 IR BB B AR S R G A 2GR s
24 h, 452505 6 h BB, I 1E 44255 0.25.0.5.1.3.6.12 .24,
4896 h 43 HIHLIM AR SRR -3 KA KK REARAE S, 5 B
FHRES B T80 CARA-

1.5.2 HESVETARIR 7 A AR TR KA UL, 55 I i
o BT mL 2K (1 mL /KFEZ: 0. 45 wm JE U8, i8R AL
PR OBORE I U A P ) 55 1 g B , 398 KK R AR A
APET 15 mL BB A 3 mL LR L, ek ik 3



10 BHR LA F 2018 £

min J5 LA 4 500 r/min B0 10 min, ;L EEWR T 5 — T &
10 mL 204 . H 3 mL R OBgE Z I —W 5, 691 1
THR ., 45 CHEIRAME FHERE 2T, 1 mL J gl i 9 % i
3min, B 1 mLIECKEERAR 2 R BUF W ZE 0.45 pum
LIRS D85 TR, P s OO g A A
1.5.3 %5t (0i%4E: Agilent Zorbax XDB-C18 /3 ffrkE:
(4.6 mmx150 mmx5 pm) . WA ZH Kk =78:22(V/V) ;
A 33 4 : 205 nm i3 1 mL/ming A 35 °C 5 RN
100 L.

1.5.4  SUSAETERbRHE W A e AbR o 2 i Ao IR
SRR FAGBER A 25 VW (100 wg/mLL) 53531 8 1l St
R 0.05.0.10.,0.20.,0.50,1.00,2.00,5. 00 pg/mL 37
Ao FE A BE B bR ME VAV, LA HPLC A3 531 s L0 T
SRS A3 IR 2 Fhobm o St bR o h 42, 95K s el 0E 5 72

HIAHR ZR KL

1.5.5 HBfidbsl, AP ARG LSOt
R HIZG s FEF 4AF DAS 3.0 BT, 25 W H BR i 25k
i P % 245 W o4 1 28 )R T Microsoft Excel 2013 k{442
i, Bl geit AR A SPSS 130 #E47

2 HBRE5HH

2.1 tREHMK EMEERRENR EBUERGISEIET,
LA RO il ASCOM A bty R S T 1) 5 2, (LT PRI R
EBIRR FE ke, B (B 1) o B BRAE K EE
ML RAIAE 0. 05~5. 00 pg/mL, 7E AR M8 i e K T
R B FI7E 0.20~5. 00 pg/mL, FE/KAEAR A e
LN FIE 0.25~5.00 pg/mL(£ 1) . FIHRE () HRT
0.999 5, 2RIV [ B4, 12277 0k 1) R U0 2 S5 R ) B Sy
0.005 pg/mL(Z£ 1),

®1 RAEHGERAHEHENREXT

Table 1 Linear relation and limit of detection of deltamethrin different samples

e AN [l 75 AR FRHL iRl
Sample Linear range//g/mL Regression equation Correlation coefficient Limit of detection//jg/mL
JKFE Water 0.05~5.00 Y=172. 46X-4. 358 0.999 5
1% T i Hepatopancreas 0.20~5.00 Y=179. 42X-3. 256 0.999 7 0. 005
and plasma
JKFEAR . 133 Rice root, soil 0.25~5.00 Y=182.41X-1. 654 0.999 9
0y 2 2.2 EEFSETE AL P55 3 AR R A
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Fig.1 HPLC chromatograms of deltamethrin
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Table 2 The recoveries and variation coefficients of deltamethrin in different samples containing various concentrations of deltamethrin

e AP ST &S DR b ofe i 22

Samples Added concentration Measured concentration Recovery Relatlﬂve-standard
mg/ kg mg/kg % deviation /%

JKFE Water 0.05 0. 049 6+0.003 46 99.20+2.25 1.984
0.50 0.456 3+0. 025 89 91.26+3.25 2.255
2.00 1. 985 0+0. 048 62 99.25+0. 25 1.874

+ 4 Soil 0.05 0. 049 3+0.002 52 98.60=+1. 36 2.404
0.50 0.512 6+0. 080 02 102. 52+4. 58 3.893
2.00 2. 154 2+0. 000 32 107.71+0. 24 2.547

JKAEHE Rice root 0.05 0. 045 2+0.015 49 90. 42+0.98 5. 147
0.50 0.421 1+0.084 62 84.22+5.25 2.369
2.00 1.932 5+0.021 58 96.62+4. 15 5. 126

1fii 3% Plasma 0.05 0.060 1+0.025 94 120. 20+0. 98 2.316
0.50 0.521 1+0. 156 23 104.22+0. 48 1. 004
2.00 1.936 5+0. 026 58 96.82+2. 87 1.321

AR Hepatopancreas 0.05 0.061 4+0. 081 23 122. 80+0. 68 4.252
0.50 0.462 8+0.032 52 92.56+1.45 0.548
2.00 2.087 4+0.015 49 104.37+4.32 1.574
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Table 3 Within and between day accuracy and precision for the determination of deltamethrin in different samples

. I HAKE AR HERE I e 2
Samples Concentration Intraday concentration Intraday r'elzftlve standard Interday concentration Interday rfelzftlve standard

mg/kg mg/ kg deviation//% mg/ kg deviation /%
JKEE Water 0.05 0. 049 60+0. 003 46 1.984 0. 056 40+0. 012 54 4.258

0.50 0. 456 30+0. 025 89 2.255 0. 495 40+0. 025 48 1.255

2.00 1. 985 00+0. 048 62 1.874 1. 832 10+0. 154 85 1.987
+ 3 Soil 0.05 0. 049 30+0. 002 52 2.404 0. 049 80+0. 011 95 0.247

0.50 0.512 60+0. 080 02 3.893 0. 408 30+0. 135 82 3.147

2.00 2. 154 20+0. 000 32 2.547 2.078 70+0. 032 55 1.874
JKFEHR Rice root 0.05 0. 045 200. 015 49 5.147 0. 045 70£0. 095 54 5.248

0.50 0. 421 10+0. 084 62 2.369 0. 488 30+0. 154 82 2.147

2.00 1. 932 50+0. 021 58 5.126 2.021 30+0. 025 48 3.258
1fiL3% Plasma 0.05 0. 060 10+0. 025 94 2.316 0. 059 60+0. 003 25 0.258

0.50 0.521 10+0. 156 23 1. 004 0. 608 80+0. 125 45 3.258

2.00 1. 936 50+0. 026 58 1.321 2.008 30+0. 002 20 4.158
PR Hepatopancreas 0.05 0.061 40+0. 081 23 4.252 0.061 20+0. 015 47 6. 147

0.50 0. 462 80+0. 032 52 0. 548 0.490 33+0.214 72 1.321

2.00 2. 087 40+0. 015 49 1.574 1.922 42+0. 021 48 1.145
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Table 4 Residues of deltamethrin in different samples in simulated ecosystem

N [) i [R]TR U T AR 45 E S P 5% B3 78 Residues of deltamethrin in different samples for different time//pg/kg

B

Samples 6h 12 h 1d 3d 6d 12 d 244 48 d

JK Bk Water 9.46+1.25  12.89+3.24  16.48+0.54  13.25x1.25 11.48+0. 88 5.48+1.46 5.00+1.21 ND

4358 Soil 18.47£6.48  32.78+2.42 114.2+0.45  301.80£2.40  421.40+10.40  845.23x45.2 1980.14x32.87 1 500.48+21. 68
JKFGHE Rice root  42.15£16.78  69.442.45 255.1+1.24  407.12+1.98  698.12+6.48 1 007.52+8.03 798.24+77.00  400.56+96. 18
113 Plasma 46.50+24.68  79.16+16.54 165.25+6.45  87.4429.68  45.76x11.44  49.19:2.42 24.44+0. 84 9.34+6.40

JIF JBE % Hepato-300. 54£56.48  781.48+26.51 518.45+20.89 368.78+23.67 240.69+21.34  362.91£21.54 83.26x17.46 26. 12+20. 00
pancreas

RS E S R G R K KRR P AR BRI SO RIRAL R ) RS B TR AL DL 5.6
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Table 5 Pharmacokinetic parameters of deltamethrin in different components of simulated breeding system

HRFEBH Co T,. v, CL/L e
Pharmacorkinetic L h 1 /2Ka ty L/k h/k AUC Ka
profiles e/ 8 J

JKAK Water 18.45 2 1. 654 10. 465 0.001 14. 562 200.214 0. 601
+ 33 Soil 2 089. 32 30 22.415 104. 321 1.615 0.024 59 847.48 0.29
JKAEHE Rice oot 1 203. 41 15 9.481 37.541 0.201 0.298 7 325.629 0.524

T 1 C e WA IR YI BRI 5 T, MEAZJE 1 B2 W I VRS LI 52, , 2T BRI 0 A 5 L g S AT B 236 AUC™ 2t
LT AR Ka NWIBGER R RV, IR 1ok, ZGPIRI: 2]
Note:C,,.. ,the peak concentration in plasma;T,,. ,the time point of maximum plasma concentration of the drug;¢,, ,elimination half-life of the drug;CL,total
body clearance of the drug; AUC® ™ , area under the concentration-time curve from 0 h to % ;Ka,absorption rate constant ; V, , the apparent volume of dis-
tribution ;¢ , ,absorption half-life of the drug

max > max >
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Table 6 Pharmacokinetic parameters of deltamethrin in different components of simulated breeding system

2§ ft 2% 2 % pharma- C o T Vi CL/L

¢ 0-o
corkinetic profiles ne kg h b2k /2 Lo L/kg h/kg AUC Ka
112 Plasma 179.54 2.0 0.786 0.956 14.213 0.895 1.985 1495.259  0.098
JH Wk Hepatopancreas  802. 65 0.5 0.200 12. 451 11.326 0.025 0.311 6911.078  1.789

T Coy NIRRT RREE ; T, j‘ﬂ"%FdﬁJ‘ﬂH‘j@’J%ﬁﬁmﬁ?rﬂ’JﬁJIEJ stys s HEEHIT BRI CL Jy AT BR 35 AUCT™ Sy 28
2T AR s Ka AWOIGE A HEG V) HFMA B 110k, NEGPIRIC 2]
Note: C,,. ,the peak concentration in plasma;T,,, ,the time point of maximum plasma concentration of the drug;z,,, ,elimination half-life of the drug;CL,total
body clearance of the drug;AUC(Hc ,area under the concentration-time curve from 0 h to o ;Ka,absorption rate constant; V, ,the apparent volume of dis-
tribution ;¢,,,x, ,absorption half-life of the drug

max > max >

(TF4% 21 )
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