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In this study, QuEChERS technology combined with
UPLC-MS/MS was used to detect the active ingredients of 33%

#zh 2 Kk,

Abstract ;

A-cyhalothrin-imidacloprid suspension in citrus. Residue and deg-
radation dynamics of the compound in citrus field residue test was
studied for the first time. The residual digestion of A-cyhalothrin
and imidacloprid on whole fruit of citrus accorded with the first-
kinetic correlation coefficient

order was

0.956 0~0.992 3. The half-lives of imidacloprid are 5.5~7.6 d

relationship, and

while A-cyhalothrin are 8.2~9.8 d, final degradation rate is above
92%. The terminal residues indicated that the amounts of final
residues was positively correlated with the dosage, the number of
application and the interval of harvesting. The residues of the two
were mainly distributed in peel, followed by whole fruit and pulp.
About 28 days later after the last application, the residues of imi-
dacloprid and A-cyhalothrin in fruits was lower than the MRL val-
ue specified in GB 2763—2016, and dietary risk assessment
showed that risks of residues were acceptabled. Therefore, it is

recommended that 33% imidacloprid-A-cyhalothrin suspension
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should be applied in 1 000-fold dilution (330 mg/kg) and can be
applied up to 2 times in one citrus production cycle with 10-days
application interval and 28-days harvest interval.

Keywords: citrus; A-cyhalothrin; imidacloprid; UPLC-MS/MS;

residue; degradation
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495 mg/kg (LA 1.5 REHEFE 700 40 A5 O 8 i 3 252X 30 1 it 25
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Table 1 Values of retention time,detection ions,dwell time,cone voltageand collision energy of
A-cyhalothrin and Imidacloprid
srHTH PRI E/min BEFOn/2) FETF Gn/z) HEEE/ms  HFLBEE/V  GifEER/ eV
o A 224.9 25 380 16
i3 2005 TR R A B 3.500 467.2
141.0* 25 380 50
208.9 25 380 12
idi s 1.940 256.0
175.0* 25 380 12
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PEBEA KB VEAG . 18 P 5 A XURS R AT XURS: 7Y (RQ) 4%
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TEORACIE 10 43 BT 20T 55 00 0 3 35T 24 TR R Dbk ke ik 7

S[R3 S5 P R BR (LOD) 3 0.000 8~0.002 0 mg/ kg &

HFR(LOQ) N 0.002~0.005 mg/kg, fE 0.2~2 000.0 pg/L

A e T R R R R R AP SE R, B AR Y A AR
st R AT (B0 a3 R A0S R T 44 T R e b 9% i oK T
4 0.01,0.10,1.00,2.00 mg/kg. HFN KL RE 5 MEE .
[] B Al 7S ok B SR T A 7 BV TR A A i U B R E AT
AE . I 2 R 3 T R 2 R A TR Y TR R A
93.126~107.0% A XTARE 22 R 1.9 %6 ~7.9% , ik HLBHk 11y
Al e 3 By 85.2 % ~ 101.7 % o AR W A5 HEAR 25 4 1.9 % ~
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Figure 1 Residual dynamics of active constituents of 33% A-cyhalothrin-imidacloprid suspension in citrus
R2 BHNEREFHEAUAWMEHBINKBEBRISHTERERE
Table 2 Results of residual dynamic test of A-cyhalothrin and imidacloprid in citrus
ik A i) 155 T il sh 507 7 ARE R i /d
ER y=0.325 5e 008« 0.984 2 8.7
2016 4 Wi y=0.378 1e 0075+ 0.985 5 9.2
N PP y=0.361 20076 0.934 5 9.1
123 RS TR T i
R y=0.142 6e 0085« 0.956 0 8.2
2017 4¢ ik y=0.233 0e 0079« 0.978 2 8.8
i) y=0.185 7e 0071« 0.933 8 9.8
W y—1.246 de 0091 0.987 4 6.9
2016 4F W y—1.232 2¢ 0085« 0.991 5 5.5
i) y=1.816 2¢ 0079« 0.949 3 6.8
it e ok B
TR y=0.822 3¢ 0075+ 0.981 7 7.6
2017 4 WM y=0.974 de 007 0.992 6 6.8
i) y=0.853 Te 0082z 0.982 4 6.6
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GB 27632016 v # i /& 280 S0 J0L T 34 18 0tk o obk 1)
H 7248 A (ADD 43 524 0.02,0.06 mg/(kg + BW),
AFEABEEWEA RS H R0 LA AR, s
L B BB 5 A AT R AR R 22 R
PRI AT 3E 4% 6 28 AHE L BT 2~4,18~30,60~70 % 11y
5P R At Sy LR AR 2 AT IR A B R PR AT . AR AR
SCHR LT A g {2 T R £ 99 28 5080 B A T 5 5k B ke o

%3

ZHFEE 3B3EAR MWENRBFAEHBPIORBHSEERRKRITHE

PR SAT I AR IR 4. 45 R EW . 3 AR
WAl B (21,28, 35 d) o [ 45 28 A BEMT A% b v 2 SRR
35 1G 0 ik Uk ) £ 314 H 4B (EDD 4333 2 0.000 0~
0.000 4,0.000 0~0.000 2 mg/(kg BW « d). #H#% & %k
ERR TN A Y S DU R I YN DN A B
0.020 PA'FN , e B E AR b 4 B0 w85 A0k 4 9 5 2 i 5 it
SROURR T i B A 1 i g o XU A5 A X AR B IR 2 A
A B2 2 Y

BREAAAEE MEAMEHBLR  RAAKREPTHRLKERR

Table 3 Final residues of A-cyhalothrin and imidacloprid in citrus whole fruit, pulp and peel

U/ Wiy MiZia o BRI IR/ (mg « kg™ D) ML/ (mg « kg™ 1)
(mg - kg ") KE WK/ £ S RA Ei3)4 s P R
21 0.097~0.156 0.053~0.110 0.201~0.253 0.144~0.254 0.032~0.073 0.498~0.688
2 28 0.076~0.117 0.051~0.096 0.136~0.199 0.137~0.227 0.028~0.069 0.436~0.623
) 35 0.055~0.083 0.039~0.054 0.096~0.155 0.107~0.158 0.024~0.068 0.318~0.466
590 21 0.116~0.173 0.065~0.118 0.219~0.282 0.175~0.394 0.032~0.098 0.614~1.184
3 28 0.098~0.138 0.053~0.099 0.148~0.232 0.164~0.309 0.031~0.096 0.521~0.621
35 0.064~0.106 0.044~0.086 0.101~0.219 0.134~0.281 0.028~0.092 0.430~0.627
21 0.142~0.215 0.083~0.145 0.267~0.308 0.243~0.434 0.043~0.111 0.693~1.270
2 28 0.109~0.168 0.059~0.109 0.178~0.251 0.202~0.326 0.039~0.097 0.553~0.925
35 0.084~0.121 0.050~0.088 0.151~0.224 0.181~0.320 0.027~0.092 0.428~1.013
e 21 0.157~0.251 0.089~0.197 0.274~0.363 0.271~0.499 0.064~0.125 0.896~1.926
3 28 0.156~0.197 0.061~0.125 0.222~0.284 0.234~0.427 0.040~0.116 0.712~1.283
35 0.098~0.139 0.048~0.091 0.178~0.242 0.207~0.392 0.029~0.106 0.648~1.225
F 4 A R iE FE A A T S S0 S o A 3 B 0 A R KA AR RURR T il B8R
Table 4 Dietary risk assessments of A-cyhalothrin and imidacloprid under different sampling intervals
o0 R0 R A i it bk
R E &AM H AR/ 1B AR RQ E R HEAR/ 11 B AR RQ
(mg+ kg ' BW-+d 1) (mg+ kg ' BWe«d 1)
21d 28 d 35 d 21d 28 d 35 d 21 d 28 d 35 d 21d 28 d 35 d
2~4 %, 5 0.000 3 0.000 3 0.0002 0.0150 0.0150 0.0100 0.0002 0.0002 0.0002 0.0003 0.0003 0.0003
2~4 %, 0.000 3 0.000 3 0.0002 0.0150 0.0150 0.0100 0.0002 0.0002 0.0002 0.0003 0.0003 0.000 3
18~30 % ,% 0.0001 0.0001 0.0000 0.0050 0.0050 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
18~30 % ,%  0.0004 0.0003 0.0002 0.0200 0.0150 0.0150 0.0002 0.0002 0.0002 0.0003 0.0003 0.0003
60~70 % ,% 0.0003 0.0002 0.0001 0.0150 0.0100 0.0100 0.0002 0.0001 0.0001 0.0003 0.0002 0.000 2
60~70 % ,% 0.0003 0.0002 0.0001 0.0150 0.0100 0.0100 0.0002 0.0001 0.0001 0.0003 0.0002 0.000 2

B — b A A . F R A R B XU T A 22
VAKE— B W) o e — I AR 2 5k B 2 B 0 A 0 T ML Vi ok 1 K
96 R HEAT Y - ThT EL 28 R 22 BOLBE X R 2 ] . A2 T
ARRKA LM BHZ — T BT R A7 F k2
it FRAT Sy Ll 38 P A% 1R L A e A A 3k O A
VA B A7 it TR T 45 XU PR 3% 52 L A 24 16 B 0 v 1 Bk
DRI B il AN B 5T 1 368 2% A 2508 20 %o N A st O ) 4 12 5%

N IR L 1) FAT 50 000 R T 0L 24 7 AT SR 6 A g M 3 36 3 Atk
b 5% £ XU BF Ak B d AT B IE . H B AT T 2 Ak 25
BEA B R IE N R 5 H R fR 478 .
3 ik

33VCEIR - Mk BRI AR E AR R, &
BCE TR BR A R E M G P R B SRS — R D
F12F W R W Ay ol 8.2~9.8,5.5~7.6 d. I &

105



106

R4&5# 7 SAFETY &. INSPECTION

V26 7E 920Dk b IR R BRI IR AR B 5t
2l 350 0 bt 2 YR S B R MR ] I A O 5 2 B O S
W Bk B R 2o A TR B L RO A R 5 B R e 2
28 d Jii o P A 4 R o b ol o R i A G IR 4 T R B R R
PR T E R A5 (GB 2763-—2016) f L 19 MRL i . i
B RV AL 25 50 22 W, 0% B X 6 S SR ] 1 XU 4
PN NIl D DS = 3 ERE R N $= 5
FILL 1 000 1% i B W (330 mg/ke) i 24,1 A~ M 4% 26 7
Wl 22y 2 W, it 24 1] B 1 10 d, SR e 22 4 1) B 0 o
28 d XA A AT HE AR S .

TBASHIE I 0 3 M7 6 0 A 1 i 2 1 L K 6 B 3K
SRS I 22 0 S5 4 1A B ik mik 25 AR 35 A 0 4 BT A T
WFFE B 20 R 048 TR AN ) S ) A0 R it ekt b 45 A%
PO R T REAE AR R AR AL R T R AR P
AR 25 % B O VR XU S W TR P A 2 5 BRI L T
— A Xk 22 26 U o 24 Y [ R ARG I R S A 44 R4 QI
PRGBS . K Ah B AT A I A XU RS T 5l DL R — 1
YR B — e 2 0k BR R R AR AR L B T RV AR A O 6 BB
75 HL 40K 225005 X A4 25 B30 L O i W b A7 AR 7= il i A
25k BRI I £ KU PR A T % £ Bk 2 Ik A T M i R AT
RGHETE Homgfe ik — 2 4h 7
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