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& E.# T QuEChERS AL ByAR AL +H o ok ohe obf B SR8 4 6 B 89 B OB & 38 (HPLC) AT 7 %, &
QuEChERS R4 7 skt b A€ T ZIE1E AR B, AT AR 1.00 g A4 .4.00 g TAFH 4 0.50 g 71 %
B 4 Fn 1.00 g AT AR ER A, 4 b AT R 25 mg B9 N-TT 32 2 (PSA) , E 2% L E-F B+ K =3:7 4T HPLC %
HATEEME, HFRFW AT F P 0ok d ok R 4 AR 4 b o ok IR O 3ok sh ok | b ol o A 6— G000 BR 8 7
3 AR B K FE A 92.84% ~ 110.90% , 4 3T AR VE M 2 (RSD) 7 0.15% ~6.99% 2 2] , # tH IR (LOD) 4 %1 % 0.0044.0.042
0.0011.0.091 mg + kg™ 1 0.0066 mg - kg™, & & R (LOQ) 44| 4 0.015.0.19,0.0059.0.036 mg - kg™ #7 0.028 mg -
kg™ AT R ATAEEE Bk VEA, T OB A P vk R R A R I RS
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Determination of imidacloprid and its metabolites in cotton leaves by HPLC
coupled with matrix solid-phase dispersion-QuEChERS methods

JIE Menglei', SHI Yingshuang', GAO Youhua®, HAN Yao', YUAN Zhen', JING Weiwen'
(1. College of Chemical Engineering, Xinjiang Agricultural University, Urumgi, Xinjiang 830052, China;
2. College of Agriculture, Xinjiang Agricultural University, Urumgqi, Xinjiang 830052, China)

Abstract; This paper aimed to establish a method for determining imidacloprid and its metabolite residues in
cotton leaves by high performance liquid chromatography coupled with QUEChERS pretreatment methods. Based on
QuEChERS method, acetonitrile was used as the extraction agent and 1.00 g of sodium chloride, 4.00 g of anhy-
drous magnesium sulfate, 0.50 g of disodium citrate and 1.00 g of sodium citrate were applied as the salting-out a-
gent. 25 mg of PSA sorbent was selected as the purification agent and the mixture of 2% acetonitrile-methanol and
water with the proportion of 3 : 7 was used as the mobile phase. The results showed that the average spiked recover-
ies of imidacloprid and its four metabolites (imidacloprid urea, olefin imidacloprid, guanidine-imidacloprid, and 6
—chloronicotinic acid) were in the range of 92.84% ~ 110.90% and the relative standard deviation ( RSD) were
0.15% ~6.99% in cotton leaves. The detection limits (LOD) were 0.0044, 0.042, 0.0011, 0.091 mg - kg™', and
0.0066 mg - kg™, respectively, and the limits of quantitation (LOQ) were 0.015, 0.19, 0.0059, 0.036 mg -
kg™, and 0.028 mg + kg™', respectively. The method was had simple, rapid, and precise pretreatment and could
provide reference for the determination of imidacloprid and its metabolite residues in cotton leaves.

Keywords: imidacloprid; metabolites; cotton leaves; QuEChERS pretreatment method
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N 5% - 2 i
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Fig.1 Comparison of extraction effects of acetonitrile
and 5% formic acid-acetonitrile
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TR C,H,NaO, > FERE S H U P 4 518
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g NaCl,1.00 g Na,C,H,0,,0.50 g C.H,Na,0,) , 454
fifi LA R R AT AL B, Ho Al A B8 IR 1.3.1, A
ORI EEAE PR, P Eh il A 414 %5 it
Wbk K AR I A4 TSGR N 5.00% ~ 108.44% ,RSD A
0.03% ~ 15.33%, L HFik#] B 414 10 [ i %k
54.50% ~108.30% ,RSD 4 0.07% ~2.08% , H: 4% F A
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Fig.2 Effect of the types of purifying agent on recovery
(the dosages of every purifying agent was 50 mg)
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b FERTRBRANGE 4 R 2, 043 0GR 25 W B 43
B, e 2 IR | BT XF PSA 1 F i E AT
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AR AR 3 s, I 3 nl 5, Y PSA 1Y
FHER 25 mg I, BEAS B BAF 19 M ROR B A
H B 25 mg ¥ hidE B H &=
2.5 AEFEMWIE

10 10.00 g 25 FIARAE M Fr Al I ACA [] e 2 it
RO RAR W, R CIEAVE M B BOR , 057 A 4
EHERENHRL, 25 mg PSA 1 AL, AT INAR
MG, T E NY/T 788—2004 (A< 24 5% #1146
VHETULY 24 o A 4 T 7 T2 9 B SR 2 T o e
KT 0.01 mg - kg™ B, FLATE A IR N 7 70.00%
~120.00% , AH %} Hr 1 4 22 (RSD ) /v 10.00%
1 AT ZEAR RN B AINK ST, 6- S MR | i Ha ik
i8R s L NN AR N L A RN O R e
} 96.47% ~109.32% ,96.80% ~ 110.90% . 92.84% ~
107.61% .93.86% ~ 105.98% #il 98.15% ~ 107.73%,
RSD 439 0.15% ~1.17% .0.72% ~1.31% .3.75% ~
6.99% 0.79% ~5.03%H1 3.21% ~5.92% , %15 H5r 1
FELARIE SR ISR 2, 650 HER | Nk H A Js =ik
Huubk | mHk e ok JBR R AL JBk Y LOD 433 2 0..0066
0.091.0.0011,0.042 mg - kg™ 1 0.0044 mg - kg™",
LOQ 4344 0.028 ,0.036,0.0059 ,0.19 mg - kg ' Fll
0.015 mg + kg™, HH5C RELAE 0.9988 ~0.9998 Z [,
HH R B 1207 BE A 6 2 5 1 A T B BEAR BEK
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| % Recovery/%

40 +
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X K
20 25
PSAf ] it Amount of PSA/mg

] 6-5 Ml /% 6-chloronicotinic acid

N 105k UK Guanidine-imidacloprid
&R} Hi M dLkk Olefin imidacloprid
I it H 0k IR Imidacloprid urea

E3 it sk Imidacloprid

3 PSA W FIEX B R B R20m
Fig.3 Effect of the amounts of PSA on the recovery
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A b 3R ST 1 7 R A it AT I (A5 4 4
4) . MEZR IR W25 0~7 d, AP 7EAR AL T
Fr e RAG Y I UK Y E i 0.53 ~1.99 mg -
kg™ o 510 KA 6L, 10~ 15 d fA Nkt Az
P -SRI | NH HIRR A Jefs Xt He ok | i H el i
)43 0.20~0.23 .0.79~2.16.,0.09 ,0.06 mg
- kg1 0.28 mg + kg™, PO HOMR AN 2 Y
REAYI,

3 9

QuEChERS R b #7514 R ¥ AR 9 H 02 2
ST PR AR SR I A AT D 2 A i v A
% AR T8, R A RN e A B ZCERAS
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H—E W GCB A A v Ak i B 751 Aisf
mt AUk IR #E GCB W, T B mICR /N T 20%, N-
P R (PSA) J& F B AR W 7], BB 6% 5 4 ) B
T NI B S Y A S 5 58 U d S0, 3
BT RBRBEZE B2 A LR, U T A HLRR AN
WA P 0 S R E A [R] BRh XoF G0 A 24 T
FRFRE 1455 , PRTAE A 8RR 22 IO ) 1z R AR AR
28R AR A AL R AR AR R SR R R T
WY A PR 2 By ik AL & WA 845 PSA 1R
55 BF 8 T3S W B 7] 3 3 X bR PR AT
R RS 38 BN R AL ROR B PSA XF HAR i A
— BRI HHEN . B 5 1E R PSA HIEAHER

R 1 HEREINARE YN X AR A R =

Table 1  Spiked recovery and RSD of simple
e Hr ke BE
Sy PO Mok AR
Analyte /(g - 171 Recovery/ % RSD/%
1.04  109.32+1.28 1.17
6 IR 2.08 97.15+1.38 1.42
6—chloronicotinic acid 5.20 96.47+0.15 0.15
10.40  104.50+0.90 0.86
1.14  105.40+1.38 1.31
Mk AT 2.28 110.90+0.86 0.77
Guanidine-imidacloprid 5.70 107.60+0.77 0.72
11.40 96.80+0.86 0.89
1.00 97.87+6.84 6.99
I 2k Bk 2.00 107.61+5.38 5.00
Olefin imidacloprid 5.00 92.84+3.49 3.75
10.00  106.00+4.24 4.00
1.02 93.86+4.72 5.03
ik i 2.04 105.98+3.28 3.09
Imidacloprid urea 5.10 94.20+1.43 1.52
10.20 96.30+0.76 0.79
1.00  107.73+3.96 3.68
it He ok 2.00 99.81+5.91 5.92
Imidacloprid 5.00 99.40+5.82 5.86
10.00 98.15+3.15 3.21
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Table 2 Limit of detection (LOD), limit of quantification (LOQ) , linear range and

regression equation of imidacloprid and its metabolites

Wigiis? A R E HEFR 2R A N HRFRE(R)
Analyte LOD/(mg + kg™') LOQ/(mg - kg™") Linear range/(mg - L™!) Regression equation Correlation coefficient
6 SEIR _
. S 0.0066 0.028 1.04~52.00 y=15838x-4000.6 0.9988
6—Chloronicotinic acid
U
L ttEEWkM . 0.091 0.036 0.11~11.40 y=22981x-2245.6 0.9996
Guanidine-imidacloprid
Pz Wi
kﬁl& ”:EWH‘ . 0.0011 0.0059 0.5~10.00 y=236273x-61642.0 0.9990
Olefin imidacloprid
p'~
. .22 /H\HH& 0.042 0.19 1.02~51.00 y=35516x+3701.0 0.9994
Imidacloprid urea
IJHZEWHV . 0.0044 0.015 0.1~10.00 y=191652x+1218.5 0.9998
Imidacloprid
a0}
351
301
251
= 20
<
Z 15t
10
I
5 I il Ny
0 A A&
—5L . . . . .
0 5 10 15 20 25
& 5] Time/min

T 1~ VARUARTR 658 HMBR , ik s bR, 975 2 nk s oble, nit ke mpk g, bt Hhemik
Note: I~V mean 6—chloronicotinic acid, guanidine-imidacloprid, olefin imidacloprid, imidacloprid urea, imidacloprid, respectively.

4 1RTER ARt HE 4 FAET BRI E

Fig.4 Chromatogram of imidacloprid and its metabolites in cotton leaves

o Mk H bR A HE 4 o AR5 10 v AL RO | ) B g s 2
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BRABAGH: e i B i 289 o, i — 20 B s X ik
duobk AR R, B C18 X AR A 4 Xk e nkk
AR H o IR R B T, A L mLSCR R AIR, 255
H e ARIR Al H PSA AL, 45 G 2 5 O
O3S AR R T R 4

HAJE 2002 AEAR 245 5% B RS & K 23 (JMPR) 4
w5 LI C BRi p e Boost AR S EA T RIS LA N
F ], FETR A AR AT X R R AR S AR YRR AT
14 d PEATHRIBEIE 8 mL 0.29% Y 25% Mt sk AT i
By (WP ) %, F K B 600 L - hm™, 5 45
A TR B S EE (total radioactive residues, TRR)
B NS 4 d 1 1.01 mg - kg™ 3] 7 d
Al 14 d J51% 0.84.0.85 mg - kg™ AZE UG 21 d 4
0.64 mg - kg™ s Wi J5 21 d, 45 5 - ¥ ety dangk
(0.027 mg - kg™) 15 4.2% , K=tk L0k (0.007 mg -
kg™ )l 1.1%, FASEHPBESE T 0k k& 6- S
FRAE T K T Bk BRI Ml s 25, 25 R T . ik o bk A

HAR =4 6 — SRR 7E T K MLk 7 A o R
2 hiF K 6—G AR 0~ 14 d Mk HLMR K 6 S AR AY
SR N 1.23~0.46.0.04 ~0.40 mg - kg',
Akoijam 258 0 52 A HR Atk s bR R 4 0 7
i, otk Ok A ) (6—SRIHIR A =Xtk HL bk
N HEORBRATR ) B R B A 4.57 mg - kg AT 13.94 mg
- kg™, Sharma 2" BFFE N HRBRAN 6 - FUMH R 7E H
FEM R R S i R IEZS 7 d 5 HAE HRER
A&l 4.97 mg - kg ' F112.99 mg - kg™, X
LB, AR SCH 434 5 1k i D 25 SR 55 Sk i i
Y25 R AE S T A [] , 2 BH bt e b Je HCAR 4
FEANTRI RS BT E A 0% Bsf ] R i o B 800 A B 1Y)
Ze S0 O T AR ST AT ik B SRR L AT
LRSS AE T B e AT .

4 45 g

AWFZE 7 T L QuEChERS Hij &b B A BE il )
FRAE R et Ho bk Kz FC 4 A ARG ) ——ntt s ik |
S5 2N R AR b bR AR 6 — 500K R 174) v S50 €6 3%
(HPLC) 3 )7¥: ., L QuEChERS FijAb B )5 vk 5
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