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Residue Behavior and Dietary Exposure Risk Assessment of Acetamiprid and Pyriproxyfen in Citrus Fruit

HUANG Wenyuan', ZHANG Ying', WEI Jin', LONG Jiahuan', ZHANG Changpeng’, LI Ming', DUAN Tingting"™*
(1. Guizhou Institute of Plant Protection, Guizhou Academy of Agricultural Sciences, Guiyang 550006, China;
2. Institute of Agro-products Safety and Nutrition, Zhejiang Academy of Agricultural Sciences, Hangzhou 310021, China)

Abstract: Objective: Field trials were conducted in 13 citrus production regions including Hunan and Hubei provinces
to evaluate the safety of the application of acetamiprid and pyriproxyfen on citrus. The residue, dissipation dynamics and
dietary risk assessment of acetamiprid and pyriproxyfen in citrus fruit were investigated. Methods: The samples were
extracted with 1% acetic acid in acetonitrile, purified using a mixture of primary secondary amine and graphitized carbon
black, and detected by ultra-high performance liquid chromatography-tandem mass spectrometry (UPLC-MS/MS). Results:
Excellent linearity (R* > 0.99) was observed between the response peak area and the concentration of acetamiprid and
pyriproxyfen in the range of 0.001-0.5 mg/L. In whole citrus fruit and flesh spiked at 0.01, 0.5 and 2.5 mg/kg, the recoveries
of acetamiprid and pyriproxyfen ranged from 83.0% to 104.3% and from 74.8% to 98.7% with relative standard deviation
(RSDs) of 3.8% to 10.0% and 2.0 to 6.0%, respectively. The limits of quantification (LOQs) for the analytes were both

0.01 mg/kg. The dissipation dynamics of acetamiprid and pyriproxyfen in whole citrus fruit was fitted to a first-order
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kinetics model. The degradation half-lives of acetamiprid and pyriproxyfen in whole citrus fruit were 5.1-15.8 days and
4.5-21.2 days, respectively. Twenty-seven percent acetamiprid-pyriproxyfen dispersible concentrate was sprayed twice on
citrus at the recommended dosage of 500 g/hm’® (2 000 x dilution). At a 7-day safety interval, the residues of acetamiprid
and pyriproxyfen in citrus fruit ranged from less than 0.01 mg/kg to 0.45 mg/kg and to 0.68 mg/kg, respectively. At a 10-day
safety interval, the residues of acetamiprid and pyriproxyfen in citrus fruit ranged from less than 0.01 mg/kg to 0.40 mg/kg
and to 0.56 mg/kg, respectively and were both lower than the maximum residue limits (MRLs) for acetamiprid (0.5 mg/kg)
and pyriproxyfen (2.0 mg/kg) according to the Chinese national standard. The risk assessment results showed that the acute
and chronic dietary exposure risk of acetamiprid and pyriproxyfen ranged from 0.0% to 53.0% (much lower than 100%) for
people in different age groups, which was at an acceptable level. Conclusion: This study can provide guidance for the safety
evaluation and rational application of acetamiprid and pyriproxyfen in citrus.
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Table 1  Calibration equations, correlation coefficients R* and matrix
effects for acetamiprid and pyriproxyfen in different matrices
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gttt R ﬁﬁwﬁ}/%
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Table2  Average recoveries and RSDs of acetamiprid and pyriproxyfen

in citrus (n = 5)
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05 855 63 1043 44 762 33 987 39
25 914 5.1 99.4 38 783 28 94 60
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Table 3  Short-term dietary exposure risk assessment of acetamiprid
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7.d, A drng g PRFNE Y Bk % ADIE N0.3% ~1.7%F1
0.2%~1.1%, 10 d}0.3%~1.7%H0.2%~1.0%, K&
ETHERZ K, 2557 dAI10 dig H bk 5 A i % ADIE
H0.1%~0.4%F10.1%~0.5%, Wt P4 EkTE 5% A XU 34
AKRT0.1%, 127 28 K v #5252 K F o %t
3~69 H NBE, W BUPRATILL ATk L8 AT A F (018 1k i B B R
IR /N T 100%, N H52 A 5 Sk B 3 7R R
B PPl 2 AR ALL, ARIAEES B PR BB RS T RN
1 XU A7 7E 22 5

4 ABRLNEGY B VENS f 5% i MURS T 45
Table4 Long-term dietary exposure risk assessment of acetamiprid
and pyriproxyfen in citrus fruit
o . E H ik RADI% A ERADI%
e B W R SR |
7d 10d 7d 10d 74 10d 7d 10d

5 196 16 16 04 05 10 10 01 00

3~6 0.0493
o 187 L7 17 04 05 LI 10 0l 00
5 38 10 10 02 03 06 06 00 00

7~10 0.0470
098 10 10 02 03 07 06 00 00
5 468 06 06 02 02 04 04 00 00

1~13 0.0463
o 4407 07 02 02 04 04 00 00
5 601 06 06 01 02 04 03 00 00

14~17 00533
519 07 07 02 02 04 04 00 00
5 662 05 05 01 01 03 03 00 00

18~29 00474
4 35 06 06 01 02 04 03 00 00
5 74 04 04 01 01 02 02 00 00

30~44 00407
579 05 05 01 01 03 03 00 00
5 703 03 03 01 01 02 02 00 00

45~59 00347
599 04 04 01 01 02 02 00 00

1 . . 0l 202 I .

0~60 00343 5 6 03 03 01 0 02 0 00 00
o095 04 04 01 01 02 02 00 00

3 & #®

FF R FH 8 0 A € - E BB BT i v T 13 A
P AT 32 77 DX 3R A v f e s JPK AR ik AT T 1V A B S A
AR EE. HERFER %K OG- HRE, N-TH3E
O AR S AL, B v AR 1 - AR I
W, J7iERERRRE RGBS 6 Bk BE AL 23 BT IR 23K
27% (310 g/L) W k- P31k v 43 B 770 LS00 g/hm?
(2000 53 FIEAEMAE Etzh2 &, [EFE7d, e Sk
FEAR G T IR R BE 5.1 ~15.8 d; ML TR TRk 72 i o
BV i 3 4.5 ~21.2 do g da BRI D5 Tk E R ARG 4
TR A RIS A B B 2 B ) o 1) ) S 2« AR YR
247 AR AR TR RR A R IR m TR R RLE TR Tk 1 9 B 5 43 il /N T
0.45 mg/kgf10.68 mg/kg, LT FEMRLE,

TR B AU PP A 45 R W, ORI A Hhe de SRRkt
PR TR ke B X LA [ 4 16 B N ) S P it A 2 0 XU 7
WIN5.2%~53.0%810.0%~2.0%, 18172 5E K& T
{45 5 H0.1%~1.7%F0.0%~1.1%, KK3/NT100%,
AN 0o B BN AR B 7 A AN W 2 52 1 XU

RS RE, 27% (310 g/L) 0 dfbk-nt o ik mT 43
BOBRAENT G FLL500 g/hm® (2 000 £%3%) HEF2 ¥k, 6
Wa7d, WORIITRE E/RFAREE, MRS KE T
AEZAe. WAFEE TR AERN LI/ A
AT R, PR TR R VAN S5 R, X
R AN Y EETE M AR BRI R S AT R — B E X
5% M.
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