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Screening and dietary intake risk assessment of alterative insecticides
for Apium graveolens var. dulce
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(1. Institute for Agri-food Standards and Testing Technology . Shanghai Academy of Agricultural
Sciences, Shanghai 201403, China; 2. Ningxia Institute of Quality Standards and Testing
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Abstract The objective of this study was to discover alterative insecticides for celery ( Apium graveolens var.
dulce) . Residue experiments of imidacloprid 5% GR, abamectin 0.5% GR and chlorantraniliprole 5% SC in
celery were carried out in Shanghai and Yinchuan. The ultra-high performance liquid chromatography-tandem
mass spectrum (UPLC-MS/MS) was used to determine the residues of these insecticides in celery. Dietary intake
risk assessments were performed. Field experiments showed that the final maximal residues of imidacloprid 5%
GR, abamectin 0.5% GR and chlorantraniliprole 5% SC in celery collected at safe intervals were 0. 97 mg/kg.,
0.01 mg/kg, and 5. 24 mg/kg respectively, when they were applied at their recommended dosages. All of the final
concentrations were below their maximum residue limits in celery. The risk assessments showed that the maximum
value of % ADI of imidacloprid. abamectin and chlorantraniliprole was 5. 17% . and that of % ARfD was 11. 2%,
which were far below 100% with a low exposure risk. Therefore, imidacloprid. abamectin and chlorantraniliprole
were applicable as alterative insecticides for celery.
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Table 1 Experimental design of field trials of three insecticides on celery

WANK N R o y WEHR L OO g OCDRAKIEES
Jite FR 245 751 W /g« (hm?) o (i8] Py Hsf [ /
Treatment Plot . Method for L. Application
Insecticide . .. Application Days after the
plot area applying pesticide . number
concentration last treatment
A 50 5%k H ik GR A% B it 750 1 14, 21, 28. 60
0.5 %P4 % GR F Rk i) Uit 225 1 14, 21, 28, 60
5 %0 G HL 7 H e e SC Az KA 2 45 2 2 Ihollo 3o Bo 7
B 50 5 %o itk H bk GR &k i Uit 1125 1 14, 21, 28, 60
0. 5% P4 % GR Ak it it 262. 5 1 14, 21, 28, 60
5 %o G U R H ke SC AR5 45 3 2 hollo 3o 5o 7
C 15 25 X IR — — - JiiZ, WO 1K

1) 59658 B FH B e S8 v R 259k 2 45 mL/hm? . Rl
The application concentration of chlorantraniliprole 5% SC is 45 mL/hm?. The same applies below.
R2 BEXRER
Table 2 Procedure for gradient elution
EIAH AT L) Mobile phase (V:V)

B [A] /min Jit# /mLemin~!
L O 0. 1% HBZIN/ % 0. 1% H B +10 mmol/L Z B/ %
0. 1% formic acid in acetonitrile 0.1% formic acid and 10 mmol/L. ammonium acetate in water
0 0.4 50 50
1 0.4 50 50
4 0.4 90 10
8 0.4 90 10
8.5 0.4 50 50
10 0.4 50 50

FRiE A TS B R, I B A, BANEE W50 L/min, &gl Uy X0k £ 8 i 7 W (multiple re-
HEN 5.5 kV, B FIREE 450C, KA RE SN action monitoring, MRM) , ik HUAk , BT 4 p&j 2 S & H
30 psi, ff 3 SO T SR 500 CL B RH I B S AN 3 R

R3 WA TERRERRSRERBRRARIESH

Table 3 Mass spectrum parameters of imidacloprid, abamectin and chlorantraniliprole

w2y BB T Gn/2) FEFOn/2) Rl L/ V M AE R/ eV
Insecticide Parent ion Daughter ion Collision voltage Collision energy

fgdimk  imidacloprid 256. 2 209. 0" 61 23

175 2 61 23

P4k 2% abamectin 890. 5 567.4* 120 20

305. 1 120 32

S B ZERE  chlorantraniliprole 483.9 452.9* 80 28
285.9 80 28

D W T
* Quantitative ion pair.

L5 BERERFITHY NEDI = >} (STMR; X F,) /bw (D
WA H R R 5 A H R A R A

SMES S HC RO A 8 1 A A S A

RS A T3P 3 3 2530 (D ~ (D gRF D IESTI=LPX HR X v/bw (3)

%ADI=NEDI/ADI (2)
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%AR fD=IESTI/AR D 1)
#.(1) H1: NEDI (national estimated daily intake)
HEZFAE R H A G [mg/(kg bw « D5 F,
(food intake) 25 i M & W) 76 4 N RERY B H ¥ 1y
H#HE (kg/dD ; STMR (supervised trials median
residue) 4% 25 1L 56 @ Bl & W) b A9 LY Ak B LR
HE (mg/kg) » B 5 19 70 5% B8 1l 36 b (i B0 %
() STMREAE » Fo A £ 9 ORI & 85 30 AR ) 1 i
KRB B PR B AH 5 bwo(body weight) Sy A FE-F- 24 14 H
(kg
F(2)H : ADI (acceptable daily intake) A4t H
FVFRA R [ mg/ (kg bw « )], 4 %ADI> 100%
IF 2 I A7 70 45 1 48 A U B R X R e s >
Y6 ADI<Z 100 6 i & A& 5 A XU 7] L4552 o
/N IR B AT
R (3) . IESTI (international estimated of short
term intake) & 2 M B 2% 7% it [ mg/ (kg bw « d) J;
LP(large portion) >4 Ji 3 i R AR &1 9% it (kg/d)
S A PRV s DN R0 /62 i T e M D0 55 Ak 4 40
(GEMS/Food)"" ; HR (highest residue) 4 25 1
Jreai R Rk B E (mg/kg) 3 bw (body weight) 2y A
FEPH IR (k) Hd JLE K — R ANBE AT 2%
GEMS/Food ", 22 % 101 % & 8 2 25 [ N 048

v(variability factor) 78 %K,

o (4) #: AR fD (acute reference dose) Jfy & P
S % f & [ mg/ (kg bw « D], 4% ARfD>
100 76 i 2 BHAEAE 2 B0 A DRSS o 1 7 DR DR 1 5
Y UAR FD<100 0 i 2 B S BRAKURS il L2
LA/ N XU AT

2 HRESH

2.1 WA EERKIAE

Hg Itk bk T 2 TR AR L A AR e T A
100 mg/L MR A ARMER IR » 7573625 FFE & L TR
Jir0.01,0. 1.1. 0 mg/kg 3 DIK-FIIRARE W T
JEGS N N . DS R i Dy 6 Jo 42 JBCR e A
0. 001~0. 1 mg/L K& 57 b5 1 % W, LAAR HE 7 W)
TR BE DA R AR B o AR I 06 TR ) = B Ry A A A s o)
PREMI 2 . e fRES Ik B 2 o 5 R (limit of quan-
titation, LOQ) ™, LA 3 £ {5 M Lt (S/N=3) {155 )5
K HH FR (limit of detection, LOD) , 25 B¢ L 3
4, MR 415,78 0. 01~1. 0 mg/kg HIH K -F
TSR 3 B 2 U el ik 80. 694 ~
106 %6, #H T B3 E s 22 4 0. 6% ~ 9.8%, LOD Xy
0. 000 1~0. 002 7 mg/kg,LLOQ=0. 01 mg/kg, 1] jii
SRR T R

F 4 FERAREYE 46 H R (LOD) & E £ R (LOQ) (n=6)
Table 4 Recovery, limit of detection (LLOD) and limit of quantitation (LOQ) (n=6)

R LML/ Lt [l 5 A ZpEmle R/ % kbR, R/
e mg e L7} Equation of 28 Recovery rate mg+ kg ! mg- kg !
Insecticide . . .
Linear range linear regression R? 0.01 mg/kg 0.10 mg/kg 1.0 mg/kg LOD LOQ
1
. ttEEWI* . 0.001~0. 1 y=44 660x+15 540 0.999 8 81.94£6.5 89.8+£3.1 84.8+4.9 0. 000 1 0.01
imidacloprid
el
PIAERR 0.001~0. 1 y=7122+468 0.9999  85.542.2 98.7+9.8  106%3.2  0.002 7 0. 01
abamectin
/= o e
ARA L 0.001~0. 1 y=66 64021153 100 0.999 7 80.6+£4.0 98.4%£0.6 97.2%40.8 0. 000 5 0. 01

chlorantraniliprole

2.2 3WMRBEFEPHRLKEBE

3 A 245 A4 1 59) 1 At 24y Xt F T 3R
Ja s HAE 30 L e 3R B R N3k 5 s . Uit )5
14~60 d Py It HUsRFE P 3t 728 b 1) e K B >
4. 09 mg/kg, FEREA KB N BA KH BE A i
2 8 v e B P R g . T B 4 TR 2 A P
() KBk BA & 0. 01 mg/kg, e 4% B & 5 i 25
W B TGt 3 M S, AR b DX i A ARG T 4
. GB2763-2019 K ik bk S B] 4 7 25 76 3¢

Y B Ak BR B (MRL) 43 5] A 5 mg/kg il
0. 05 mg/kg*", Wi A< 2 ¥ TC 5% B8 AR KU . I
Ja VIR 2 h~7 d P 3T 3 b G 3R gk i ok
B RME N 8. 13 mg/kg, GB 2763-2019 i E &
HORH e AR T 3% B MRL 2y 7 mg/ kg™, i 2l
1 d J5 Josk B AR AU
2.3 BREETM

BT TR 2% 78 3 oh 0 8% B R P (AR T R
R d o S ER R ST R W LD N = (7 DS RE AR 7))
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KES AR S INED KR (AR AR
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R VBREE AT Rt BT A8 o SRR T e A o [
O AR T AR - AW OKAR L KO (B sk CHF
B VHE AEARSE HRL BL S SR R B /NS #R
AZE) CERBHRE AL . B A (D~ (@)
I IR I AR A IR TR 61. 8 ke) 2 Fhfe 2

(PP AU s PEAR 25 SR L3 6., ik w1k
BEUCAI (60 ) P HAYG STMR, H- A5 nby st whko/e £
Yy i NEDI B H 0. 003 mg/ (kg » d)» f HADI
(5. 17 %, Horp e S STk 3 34. 996, Jo % 1 45
ADASE o S HOOR FE R Jre B0 v I VA 3 28 4 (] ol 44
(1 OPIHLRY STMR ., I 7= 54 38 H P e 7E 2 9 v
i) NEDI {f & 0.013 mg/(kg « d), di H ADI 1y
0. 67 %, H A 3B DTHR AR 77. 800, o A
RS

RS IMRAEFKEINREKEE

Table 5 Final residue of three pesticides in celery

e T fio EEDEL /o g1
K2 gﬁﬁi{ﬁg */1 s LS YAyl Resio amomnt
Insecticide Application Apfilt;c:?on Days after the iR3 AR
concentration \ last treatment Shanghai Yinchuan
5 Y0 sk GR 750 1 14 1. 5840. 08 1. 9940. 06
imidacloprid 5% GR 21 0. 6440. 06 2.447+0. 14
28 0. 08+0. 01 1. 0040. 56
60 0.01%0. 01 0. 06%0. 04
1125 1 14 1. 03£0. 24 4.09-£0. 18
21 1. 07+0. 03 3. 44+0. 20
28 1.7940. 01 2.21+0.28
60 0. 97+0. 45 0.43+0.03
0. 5/ B4t % GR 225 1 14 nd nd
abamectin 0. 5% GR 21 nd il
28 nd nd
60 nd 0. 01=£0. 005
262. 5 1 14 nd nd
21 nd nd
28 nd nd
60 nd 0.0140. 01
5 05 2 Y il SC 45 2 2h 2.18+0.18 2. 40+0. 82
chlorantraniliprole 5% SC 1 2.921+0. 13 2.394-0. 05
3 2.06=+0. 23 2.81+0.67
5 1. 47+0. 35 2.15+0. 51
7 1. 45+0. 31 2.62%0. 62
45 3 2h 2.66+0.08 8.13+2.82
1 2.68+0. 49 5.24+0. 35
3 4. 23%0. 60 4.87+0. 56
5 3.20%0. 50 4.86-+0. 26
7 2.40%0. 57 4.9141.01

1) nd FoRAMH .
nd represents not detected.
2% B e IR 2 W (JMPR) Iy S HUA
MM AN o B 2 S R AN 2 S R
AR, LT3 AR Dy 861 g KT HK
DR S it A8 5 DRI 30T, g it bl R BT A4

FIR I 5% B8 o A M B 28 KA 48 3 e o A
RAANK D, /5L 2k a2 e —
NIRRT PN A N E N OECUE PN
JRUBS:  PEAG 5 SR DL 7. TRl 45 5 7R ik L b7 4%
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ANBEF M SERE S R B R K(E N 0. 033 mg/(kg  #E& e KM 3.36 X 10" mg/(kg » &), fi H
«d), HH ARfD 9 8.15%, it fk F 100% ., L& ARfD () 11.20%, i ik T 100%., J& & PE ] A
PERRARS: . P4 ZAES AP attEes XK.

R 6 MW SEEPHRNBERERBARE

Table 6 Chronic exposure to imidacloprid and chlorantraniliprole from daily diet

o = o H AR
A fRg AR AR g wmA ROV
Insecticide Food category g* d oo MRL source mg * (kg - ) Acceptable %
Food intake MRL NEDI daily intake
AN K 177.7 0. 05 ChEA) o1 ] 1. 44 X104 0. 06L22]
imidacloprid T 142. 8 0.05 (/h) e ] 1.16X 10
Hp 16. 8 0.05 (FH) il 1. 361075
L2 35.8 0.50 (TR | 2.90X10 ¢
K2 Kl 10. 9 0.05 (K& Gl 8.82X 1076
S it 5 5 269. 4 0. 25 B BA B 0. 001
KR 40. 7 1.00 (Kb ] 6.59X107*
L7l 37.3 0.50 (FEA1=) o] 3.02X10~4
W/ VER 6.4 0.20 CHED o] 2.07X107°
Rk 14. 4 2.00 (F2H7E) ] 4.66X1071
HAth g 217
&t 969. 2 0. 003 0. 06 5.17
SR HL T K2k 177.7 0. 50(FFH) [ 0.001 2l22]
Chlorantraniliprole Hfhs 2 142. 8 0. 02(FH) o ] 5. 44X 1076
B 16. 8 0. 02CH %) rh 1.16X10°5
NSy &l 35. 8 0. 05(K=) [ 8.82X 1076
S 5 5 10. 9 2.39 o 0.010
& 269. 4 2. 00GGEHY) 5% B8 P E 0. 001
FEYI 40. 7 0. 30(HFF) i ] 1.81X107*
Wi/ VE K 37.3 0. 05CH B o 5.18%X10°°
¥ 6. 4 0.02(3) [ 2.56X10°6
HAbgy 217
&t 969. 2 0.013 2 0. 67
D BRI IC N BRI GH  HA Y.
% The food classifications not registered are listed as other foods.
7 BEEFXBEANMHWM TERZN2ERERNE
Table 7 Acute exposure to imidacloprid and abamectin from celery
125 T SOIRT e KOREPR ROREEYamp/mSTY MaRsD)
Insecticide Population group ; . . mge (kged) ! mge (kged ! %
weight Large portion Max residue
b, o JLE,1~6 2 16.1 180. 3 0. 97 0. 4L22] 0. 033 8.15
imidacloprid ~ ZE{R Y4, 18~44 % 56. 7 305. 9 0.97 0.4 0.016 3.92
— AR, >1 % 53. 2 305. 9 0.97 0. 4 0.017 4.18
B2t P 2R JLE.1~6 % 16. 1 180. 3 0.01 0. 00322 3.36X 10~ 11. 20
abamectin A4, 18~44 % 56.7 305. 9 0.01 0. 003 1.62X10 4 5. 40
— AR >1 % 53.2 305. 9 0.01 0. 003 1. 73X 1074 B 75
A et R S EE A T H TSI T3 B
3 Fig5itie

TEIEF H R R SRR i 249 DA R 55 it P 5 2y el
RISt R AF e B F R IR D e A 7™ MRt AN BB R O T M7 B AT B L AT
R KR IR R RERAE TR EAT RO ERESON L 2 U 2 TS R BB L 4 R AR R
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AT HEP ARG TR NGRE  5A P2y 5
14 d 05 R A B SR it AR AL s ] A4 1 2R
B —3. Fang %" B9 & B HUR B 9 2
] PN 7 i R R S AR G i A 2 (R
BRI E & XU ARG, 0 ADI 2y 0. 007 %0, 5
A SCHFFE LS R —5

RS DA LA — 8 1 AN o 1 FEAS SO 2 2
TRBITE 3 A5 T« — 2 718 1 28 5 PPk B0 20 A
Py STMR LU MRL 2% A{H ., i % MRL JE &
F STMR, 2 S EUAB AR 5 2 3 PR 251958
BB R LI R ) b T, R 2% A AR i
PR RGO A SGE VR R AESE I T Xk 24
5% BRI SR AU 5 B R A Tl — 2B ik s — 24k
YA 25X T ABE I — BB R iR . A 8
SIKEEAEE R R 25 | AR 2 2 68 XU

25 TR bk bR | B A e R R S U g A A
T3 R B A R 1 A UG, P R  m iek 2
FF 8 L2 A BiiG . 5 Yo ik HL bk ks 55 m]
FHT 3t Bl i6 » B AR 0 . e 245 4 2450
750~1 125 g/hny’ , B ZEIR 20 1 WK WORE ™ i
4250, 5 Yo P2 4 28 UK AT )7 SR AR 45 4% th 1) B
6 BRI T2 80N R 225~262. 5 g/hn’,
R R 1 UK WK IS 7= 48 425 5 0 SRR
P e L V7390 T FH 7 3 B S 0k /)N 35 0 25 ful
H B By 6 A= I s 25 i 1 i 25 A 300 5 R
22.5~45 mL/hm’, fx 2t 7l 3 Wk G 2hia g 7 4,
e 1 d, CREGEBZBE (2017 B1D = H
T AR AR B 25 B0 AR 2 bR A, B R
Wbk CRURETADD | ] 4 127 28 CRSURL ) B S8 B Y i i 3%
KA LRI, it — 2P e TAELLAIE
Tk ERERE,

S 3k

[1] LI Mengyao, HOU Xilin, WANG Feng, et al. Advances in the re-
search of celery, an important Apiaceae vegetable crop [J]. Critical
Reviews in Biotechnology. 2018, 38(2): 172 - 183.

[2] CLEGG M E, COOPER C. Exploring the myth: Does eating
celery result in a negative energy balance? [ J/OL]. Proceed-
ings of the Nutrition Society, 2012, 71 (OCE3): E217. DOI.
10. 1017/S0029665112003084.

[3] LAU H, LASERNA A K C, LI S F Y.'H NMR-based
metabolomics for the discrimination of celery (Apium graveo-
lens L. var. dulce) from different geographical origins [ J/OL].
Food Chemistry, 2020, 332;127424. DOI.: 10.1016/j. food-
chem. 2020. 127424,

[4] ARHaIE. FREDT3E AR 25 EOE B0 R BUR A HT [T ], k2%
{58, 2020(4); 34.

(5] XIWl. i iR L2 HER, 2020
(11). 56.

(6] HERWHEE SR, 370 SR 56T 1 5 A A H Ol iE
R[EB/OL]. (2021 -01-20) [2021 04— 08]. http: // www.
samr. gov. cn/zw/wjfb/tg/index. html.

[7] MISHRA S, ZHANG Wenping, LIN Ziqiu, et al. Carbofuran
toxicity and its microbial degradation in contaminated environ-
ments [ J/OL]. Chemosphere, 2020, 259: 127419. DOI:
10. 1016/j. chemosphere. 2020. 127419.

[8] RATN A, AWASTHI Y, KUMAR M, et al. Phorate induced
oxidative stress, DNA damage and differential expression of
p53, apaf-1 and cat genes in fish, Channa punctatus (Bloch,
1793) [J]. Chemosphere, 2017, 182 382~ 391.

[9] YU Lili, WANG Lina, ZHAO Yang, et al. Identification and
dissipation of omethoate and its main metabolite DMP in wheat
determined by UPLC-QTOF/MS [J]. Journal of Agricultural
and Food Chemistry, 2019, 67(20): 5891 — 5898.

[10] HUANG Yaohua, ZHANG Wenping, PANG Shimei, et al.
Insights into the microbial degradation and catalytic mecha-
nisms of chlorpyrifos [J/OL]. Environmental Research, 2021,
194. 110660. DOI; 10. 1016/j. envres. 2020. 110660.

[11] hERZE M. 47 EHELEB/OL]. (2021 -01-25)[2021 -
04 - 08]. http: / www. chinapesticide. org. cn/hysj/index. jht-
ml.

L12] tR4ELr, iy, AB1E T, . mb B oR R 24 75 =00 22 B By
RBCR BUNE TR L)) 4ol 54K, 2020, 40(18): 18
- 20.

L1370 7. WA T 2R 299 A 2 1 ] 4 S xoh B TR 25 28 et s By ¥ 7
(D #2. WARgRY, 2020.

[14] BRME, TARSR, HBAE, 45, Gk 2% H Ik £ SR 22 P 9 3% B
I APIELT ] &)™ Bt 52242, 2019(1). 35~ 38.

[15] Al A TRA R E FIT o L PG 48 A B 2% e 4 7= il o 3 22 4
SR AT AAEY AR 25 8% BRIl . NY/ T 788-
2018[S]. dbxt: ol i ikt 2018.

CFH: 125 1)



48 F5E 31

G EES 81 SUPRI N I it e A « 125 -

[21] BUCKLEY L B, HUEY R B. How extreme temperatures im-
pact organisms and the evolution of their thermal tolerance
[J]. Integrative and Comparative Biology, 2016, 56 (1); 98
-109.

[22] GENG Shubao, JUNG C. Effect of temperature on longevity
and fecundity of Phyllonorycter ringoniella ( Lepidoptera;
Gracillariidae) and its oviposition model [ J]. Journal of Asia-
Pacific Entomology, 2017, 20(4): 1294 - 1300.

[23] LEE ], BAEK S, KANG C, et al. Temperature-dependent de-
velopment and oviposition models of Ramulus irregulariterden-
tatus (Phasmida: Phasmatidae) [J]. Journal of Asia-Pacific
Entomology, 2018, 21(3): 903 -913.

[24] NOOR-UL-ANE M, KIM D S, ZALUCKI M P. Fecundity
and egg laying in Helicoverpa armigera (Lepidoptera: Noctu-
idae) ; model development and field validation [J]. Journal of
Economic Entomology, 2018, 111(5): 2208 - 2216.

[25] KIM H, BAEK S, KIM S]J, et al. Temperature-dependent de-
velopment and oviposition models of Riptortus clavatus ( Thun-
berg) (Hemiptera: Alydidae) [J]. Applied Entomology and
Zoology, 2009, 44(4). 515-523.

[26] KIM H, BAEK S, LEE J H. Temperature-dependent develop-
ment and oviposition models of Leptocorisa chinensis Dallas
(Hemiptera: Alydidae) [J]. Journal of Asia-Pacific Entomolo-
gys 2017, 21(1); 244 - 251,

[27] JU Ruiting, WANG Feng, LI Bo. Effects of temperature on
the development and population growth of the sycamore lace
bug, Corythucha ciliata [ J/OL7]. Journal of Insect Science,
2011, 11(1); 16. DOI; 10.1673/031. 011. 0116.

[28] BAEK S, HWANG A, KIM H, et al. Temperature-dependent
development and oviposition models of Halyomorpha halys
(Hemiptera: Pentatomidae) [J]. Journal of Asia-pacific Ento-
mology, 2017, 20(2): 367 — 375.

[297 NISHI A, TAKAHASHI K. Effects of temperature on ovipo-
sition and development of Amphibolus venator (Klug) (Hemip-
tera: Reduviidae), a predator of stored product insects [J].
Applied Entomology and Zoology, 2002, 37(3): 415-418.

[30] Fefil, ZBIE, PR, 5. WREXTAS /NG it g He A7 37 58
fRAPmgR ML ] YA, 2015, 42(2) . 223 -228.

[31] BERGER D, WALTERS R J, GOTTHARD K. What limits
insect fecundity? Body size- and temperature-dependent egg
maturation and oviposition in a butterfly [ J]. Functional Ecol-
ogy, 2008, 22(3): 523 -529.

[32] FEykft. WEERIEFEAFSER ML T 2w (D], 28%2: INAR
ol KA, 2003.

[33] Eakit, B, BALE, . Il | 5L AR X B X 2 i
B E Wi ] PRI, 2016, 42(2): 79 - 83.

[34] WsFE, TR, HEM, 55 A5 & Fb KX 51 53 A=
KRG REmEAEmI] NAESSHM, 2020, 31(10): 3273
- 3281.

[35] JRMT, ZEMGHE, dmAAe, 45 RO ST T ARDRL KA 77 4%
PR OEARL) ] BREER Hi2Adf, 2019, 41(5): 992 - 998,

[36] W77, BAHGWS. THE, 45 KM AN TIRFREAMGMAD] TEA
YIiIa2FR . 2018, 34(6): 831 - 837.

[37] BT, BEBENN. BERIWG, 55, #hITE IR XS AR O g e 77 i
=B E LT ]. 28RN, 2020, 40(4); 501 - 509.

(TR HAW)

(R4 117 30

(161 ok, XNl #hady. % R REIAEOR 5 BRI
(M. dbat: =Tk i iRdd, 2019.:28 - 33.

(17] e NRIEFIE A A AT 8. fr b v A 25 5% B XU Al 4 7
[EB/OL]. (2015 - 10 - 08) [2021 = 04 — 08]. http: // www.
zzys. moa. gov. cn/gzdt/201510/t20151012_6310013. htm.

(18] METATHEZPR B bR, o EE RE SRS Bk o
(2015 A M. dbmt: ARTAE S MG, 2015.

[19] WHO/FAO. Global Environment Monitoring System (GEMS)
/ Food Contamination Monitoring and Assessment Programme
[DB/OL]. (2019-11-10) [2021 - 04 - 08]. https: // www.
who. int/teams/nutrition-and-food-safety/databases/global-en-
vironment-monitoring-system-food-contamination.

[20] European Commission, Directorate-Genaral for Health and
Food Safety. Guidance document on analytical quality control
and method validation procedures for pesticides residues analysis
in food and feed: EU SANTE/11945/2015 [S]. 2015.

[21] e NRILANE EE DA G 2. A NRILRIE AR LA
FER. BRI N EE R, 6% E AR E R i h A 2 iR
KRB B R A GB 2763-2019 [S]. Jb . o & A&k B iR
i, 2019.

[22] Joint Meeting on Pesticide Residues (JMPR). List of pesticides

evaluated by JMPR and JMPS - A [EB/OL]. (2021 -01 - 25)
[2021 - 04 - 08]. http: // www. fao. org/agriculture/crops/the-
matic-sitemap/theme/pests/Ipe/en/.

(23] KE, Z=RM, LW, %, BEE ARG 2 5k dOire 7 as
AR P 23 A By FEX R AR W R iy B Ak L ). AR e, 2019,
45(4): 250 — 254.

(247 BRSEZT. Wbk HUOBRAR AT X0 /N2 5 i Bl 80 % FEAE /N2 1 1) T o
FALD] P Wbl K, 2014,

[25] DIONISIO A C, RATH S. Abamectin in soils; analytical meth-
ods, kinetics, sorption and dissipation [ J]. Chemosphere,
2016, 151. 17 - 29.

[26] Y. JURPZ IR Z SR A & Ao i Bia o [0, b A
fR3 ), 2017.37(1): 66 - 67,

[27] FANG Liping, ZHANG Shuqiu, CHEN Zilei, et al. Risk as-
sessment of pesticide residues in dietary intake of celery in China
[J]. Regulatory Toxicology &. Pharmacology, 2015, 73(2):
578 - 586.

[28] rhie NRILFEE 5 B, RAEHAHILEB/OL] (2017 -04 -
05) [2021 - 04 - 08]. http; / www. moa. gov. cn/gk/zclg/xzlg/
201704/t20170405_5549362. htm.

(TAE%H: HAT)





