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Abstract: [ Objective ] The objective of the experiment was to reveal the residue behavior of imidaclothiz in pakchoi (Brassica

chinensis L.), so as to provide a scientific basis for its safety utilization. [ Method ] Field experiments of 10 % imidaclothiz wettable
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powder in pakchoi under open field and greenhouse conditions were carried out in winter (between November and December) of
2018 and summer (between July and August) of 2019 at Shanghai. In dissipation experiments, the dosage of imidaclothiz was 90
g (ai)hm? (1.5 times recommended dosage) with one-time spray, and the treated samples were collected randomly from several
points of each plotat 2 h, 1, 2, 3, 4, 5, 7, 10, 14, 21, and 30 days after spraying of the pesticide to detect the residual concentration.
For the study of final residue of imidaclothiz in pakchoi, imidaclothiz was sprayed for 2-3 times at an internal of 7 days at the
recommended dosage (60 g (a.i.)hm?) and 1.5 times recommended dosage (90 g (a.i.)’hm™), and the treated samples were
collected randomly at 3, 5, and 7 days after the final processing to detect the residual concentration. The QuEChERS method
coupled with ultra-high performance liquid chromatography-tandem mass spectrum (UPLC-MS/MS) was used to determine
imidaclothiz in pakchoi. Dietary intake risk assessments were processed based on the maximal concentration, acceptable daily
intake (ADI) of imidaclothiz, and daily consumption of pakchoi. The people involved in the experiment were divided into 8 classes,
including underage male and female (subdivided into 3-6 years old infants and 7- 19 years old teenagers), as well as adult male and
female (subdivided into 20-59 years old adults and 60-69 years old elder crowed). [Result] The limit of detection (LOD) of
imidaclothiz was 0.0002 mgkg™', and the limit of quantitation (LOQ) was 0.01 mg'kg". Recoveries of imidaclothiz in pakchoi
ranged from 77.2% to 87.9% at 0.01, 0.10 and 1.0 mg-kg™ spiked levels, respectively, and the relative standard deviations (RSDs)
were in the range of 2.5%-3.0%. The developed analytical method was suitable for the determination of imidaclothiz in pakchoi.
Field experiments showed that the dissipation dynamics of imidaclothiz sprayed at the dosage of 90 g (a.i.)hm?in pakchoi
exhibited a first-order kinetic decline. The regression equation of imidaclothiz in winter greenhouse, summer greenhouse and
summer open fields were C=0.8476¢"1%% C=1.6558¢""?'* and C=4.3069¢"1°”, and their half-lives were 4.39, 3.27 and 0.58 days,
respectively. Both existing time and plant conditions had significant correlation with degradation efficiency of imidaclothiz in
pakchoi (P<<0.05). The maximal concentrations of imidaclothiz in pakchoi under winter greenhouse were all below 0.5 mg-kg™ at
7 days after the final processing, when it was sprayed for 2-3 times at an internal of 7 days at the dosage of 60 or 90 g (a.i.)hm™ in
pakchoi, while it just required 3 days to decline below 0.5 mg-kg™" for those treated in summer in the same place, regardless of
greenhouse and open fields. The final residue concentrations had positive correlation with spraying dosage, but no relationship with
spraying number (P>0.05). The risk assessments showed that hazard quotients (HQs) of imidaclothiz for different groups
consuming pakchoi were far below 1, and the maximum HQ was 0.2196.[ Conclusion JImidaclothiz was a kind of easily degradable
pesticide, and its degradation rate was significantly higher in summer than winter, as well as higher in open fields than greenhouse.
The dietary exposure of imidaclothiz only by pakchoi’s consumption was at a relatively low level to the ordinary resident of China.
Generally, it’s effective to use imidaclothiz as the pest control method for pakchoi, accompanied with recommended dosage (45-60
g (a.i.)hm™) and appropriate pre- harvest intervals (7 days in winter and 3 days in summer).
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Table 1 Procedure of gradient elution
I i i

Time Flow velocity

i shAH Mobile phase

vV I V 0.1% 7K
. . -1
(min)  (ML'min")  Methyl alcohol (%) 0.1% Formic acid in water (%)

0.0 0.35 30 70

JHCIE S5 A HEBE 25 B U Celectrospray ionization, 1.0 035 30 70
ESD ; IEEFH; BHE RN 5500 Vi 4k 25 0.35 90 10
7120 38 psis MAESNE T BN 500°C; YRR 3.0 035 30 70
i%j‘] 50 L-min’l; @iﬂ”ﬁﬁj‘j %E&}FAH@NH (multiple 4.0 0.35 30 70
#z2 [EMRRIESH
Table 2 Mass spectrum parameters of imidaclothiz
KT £ B I 1) B0 FE VBT x T4 LA e 1
Pesticide Retention time (min)  Quantitative ions (m'z™") Qualitative ion (m'z”") Collision pressure (V) Collision energy (eV)
SITERHE 2.12 262.2/181.1 262.2/181.1 100 20
Imidaclothiz 262.2/122.1 100 28
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Table 3 Body weight of the subpopulation and dietary intake of pakchoi

NEEST R AE TRAT RS UNEEARESE- PN i B H BN
Subpopulation Body weight (kg) Number of investigated groups Daily intake of pakchoi (kg:d") Daily intake of vegetable (kg-d™)
3—6 % Y1 Male age 3-6 19.6 50 0.066 0.266

3—6 % Lk Female age 3-6 18.7 43 0.061 0.213

7—19 % i1k Male age 7-19 48.9 365 0.071 0.294

7—19 % 4t Female age 7-19 43.5 360 0.074 0.299

20—59 % Y 1% Male age 20-59 70.3 646 0.074 0.279

20—>59 % 2% Female age 20-59 57.8 722 0.069 0.263

60—69 % Y 1% Male age 60-69 67.1 132 0.062 0.252

60—69 % L% Female age 60-69 59.5 135 0.063 0.247

FARemed] 1. 2.5 104 25 F1 50 pg-L" RAIBRER L
DABRHE M AR REARER (x5 AH SO TRIAR 1 = 52
PR (y) ebilbruE g, 75 1—50 pg L 4k
PEVE LA, FRAERRZR IR 5 FE - y=38196x+32161,
ZeME A R EL R 0.9998.

FETT R AR, 80 0.01, 0.1 F1 1.0 mg-kg™!
3 ANRBEIKF IR SUBER PR AHE M, BEA TR I e 224k
5, BARINKREEES 5K, HEITENRERL. U
3 fEEEELL (SN=3) TR B (limit of
detection, LOD) , 5 /28 I [B] Wi 2696 [l B AR A fE
{7 (relative standard deviation, RSD) &R IN
WP kg R (limit of quantitation, LOQ) P9, %4k,
BRI I R R e BB R BR A1 TR 4. 75 0.01
—1.0 mgkg" AR LG, GUEMRLE 75 38 (1)

WRANIESeE Ny 77.2%—87.9%, RSD 4 2.5%—3.0%,
A A A A K
2.2 SEWEBFZ LWMZEERDS

12715, LA 10% UWER Al 3 M8 71 90 g(a.i)-hm™
[T 2 37 A 75 28BS 1 R, ASRIFiR P85 T S
WA 75 =5 b (19 Bt 2 o [ S 1 38 T AR, L P
RABTF & —HB 12T FE C=Coe™ (£ 5) , A C,
hy GUVERRR B B ) AR AR R i, ¢ T2 S OREL k
R IR A R, W T)p=In2/k. SUGERRAE
AT KM B2 J 2 2R R M ) S A DR i ()R
2 h FREE) PESRA 2.322, 2.444 Al 2.178
mgkg!', THMEEEENIY AN 4.39, 3.27 f10.58d, &
TG AR 25 FEAR b, GUBEMRAE AN [ PR 251 R ol
MBI H P AT R LR E %R, £FHXK

R4 FERRMENEE. HHR (LOD) REER (LOQ) (n=5)
Table 4 Recovery, limit of detection (LOD) and limit of quantitation (LOQ) (n=5) under different fortified concentrations

ISR [F[i % Recovery rate (%) AR AR AR 2 O HABR E TR R
F ortiﬁecli concentration 1 2 3 4 5 S RSD LOD 1 LOQ 1
(mgkg™) Mean (%) (mgkg™) (mgkg™)
0.01 84.0 86.8 80.0 86.8 82.0 83.9 3.0 0.0002 0.01
0.10 82.9 81.2 83.5 80.2 77.2 81.0 2.5

1.00 87.9 86.0 82.2 82.3 82.8 84.2 2.6

®5 SEWESRPZBHEBRINTSEITAERBEASE

Table 5 Regression equation and relevant parameters of degradation dynamics of imidaclothiz in pakchoi

WK S THRSNA TR NIET 314 ES-2
Experimental condition Linear equation of degradation dynamics R T12(d)
KAHl/% Greenhouse in winter C=0.8476¢ 1" 0.8504 4.39
KHI/E Greenhouse in summer C=1.6558¢ > 0.9739 3.27
#aH/E Open fields in summer C=4.3069¢"""" 0.9553 0.58
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Residue concentration of imidaclothiz (mg-kg™)
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Fig. 1

 SUERRR Y S TR 2, I i SR - 2 10
K T-#5 o il SPSS #A6 5% 7 £l E AT GLM 2 [A]
EH 2N (P<0.05) , AR A I 45 FL sy
figf B[R] S PR 4 A 1) P AR /N T 0.05, R %4
WERRAE 75 5% LI il ik B 36 B s . PR 4 A 1)
PPN LR 45 AR R AT BT 2 RN (1) 7 i ik R
HREZER, P EERR R 525 T . H
R AE S e ST AR B oVt 22, SHOR 45 R A7 —
EfmZE (R 6) .
2.3 SEMESFRPRAKES

R 3 d 5, AZFRM. 23R A E TR
by S SEUERRR 1) J Kk B 54 ik 1,633 0.283 FlI
0.269 mg-kg" CEEMRIEACFEL 3 AN FAT/MX K

Residue dynamics of imidaclothiz in pakchoi under different planting environments

i, FED ; KMz s dJa, KFIM. ZF LM
T 527 i b SR R 1 B KBk B 143 Sk 1,110,
0.214 f10.120 mg'kg s RWitizy 7d i, &ZKH.
5175 M B 3 7 8 i 75 5 v SUBERBR 1) d52 KBk B 125301
9 0.739. 0.153 F10.035 mgkg! (£ 7) . FAKRZ
I hb A5 50 45 A s PR A A il 2 SRR T e T
A1) SRR 1) e A 5% B R W, 2 IO
FR (R 8) o PRI AR, K E
a2 S I A R AE AR DG, B i o5 S Wb i 24 9% 8 11
g B 5 o, i B SRR T B 1 S K T B B e
RRAR, Lt 2 IR B AH G . & 2R SRR 1) fe 4k
mEFEATEZE, KMEE T, S5
HAHTT o

%6 ISR BB EREME IS

Table 6 Tests of between-subject effects for degradation dynamics of imidaclothiz

b IIT 84 J5 il H HiE ¥y F 5 BEN
Source Type III sum of square df Mean square F Significance
FEIERR Corrected model 49.36" 12 4.113 95.21 0.000
i Intercept 29.83 1 29.83 690.4 0.000
21 Plant conditions 1.196 2 0.5980 13.84 0.000
18] Time 48.16 10 4816 111.5 0.000
%7 Error 3.716 86 0.0430

i Total 82.90 99

FIERIETE Corrected total 53.08 98

% R*=0.930 (% R>=0.920) * R’=0.930 (Adjusted R*=0.920)
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Table 7 Final residue of imidaclothiz in pakchoi

il ML RIS R Y 24 1] R I 1) SUBEIRTY B 5 Residue (mgkg™)

Application concentration ~ Application Days after the last KA (&F) S () S ()

(g (i) hm™) no. treatment (d) Greenhouse in winter Greenhouse in summer Open fields in summer

60 2 3 0.849+0.293 0.188+0.042 0.203+0.073
5 0.416+0.101 0.082+0.028 0.050+0.016
7 0.276+0.056 0.046:+0.006 0.011+0.002

3 3 0.621+0.188 0.166+0.039 0.199+0.064

5 0.468+0.076 0.087+0.025 0.045+0.012
7 0.2060.040 0.046:+0.002 0.026+0.009

90 2 3 1.166+0.352 0.248+0.035 0.246+0.043
5 0.893+0.439 0.147+0.060 0.084+0.013
7 0.476+0.149 0.112+0.004 0.027+0.002

3 3 1.103+0.467 0.226+0.036 0.264+0.017

5 0.824+0.254 0.128+0.034 0.084+0.032
7 0.489+0.227 0.113+0.041 0.024+0.006

*8 FINSIEWER L% B EIRBE MRS R

Table 8 Tests of between- subject effects for degradation dynamics of imidaclothiz

b 1 B4SF-J5F0 H R df ¥1J5 F K56 BEM

Source Type III sum of square Mean square F Significance

KIERH Corrected model 12.19* 6 2.031 87.23 0.000

#REE Intercept 11.69 1 11.69 502.2 0.000

Fif# 41+ Plant conditions 9.566 2 4.783 205.4 0.000

25K Spraying dosage 0.480 1 0.480 20.60 0.000

WiZ4§ k%L Spraying number 0.00001 1 0.00001 0.000 0.983

KA Pre-harvest interval 2.141 2 1.070 45.98 0.000

%7 Error 2.352 101 0.023

&St Total 26.23 108

FEIERI T Corrected total 14.54 107

% R=0.838 (ifi#% R’=0.829) * R’=0.838 (Adjusted R’=0.829)

2.4 BEEEBAXKITME

TR £ DA 5 SR 7R 7 S rh SRR B X 8 R
RS RS (HQ) HJIE/NT 1, R EAE AT XS A% v
THEEARE, 2R RS T2 (R9)

3 it
3.1 R ST SR B 32 MO BB S A

SEMAR PHAEIR BT R B AR AT 0 (10 2 R0t F,
S N B IR M AN R,
X IRBAEY), AR BRSO, K Ot
RSP IA 3 5 AR 24 AE PR 5T AP A kR 22 5 K
TR, SUERO IR 1 R AR R AN, — R

FEWRMeE bk ARG A ORI S I A, 2
P AHHE SR K M BTl i) C=N 44624 C=0,
TCMRAE AT & — sh 2t N R, AERBDE T
2K R RDEIEE RN 6.71 h, BA PAERDLRE
R PEN T o AR SR 1 T e ] SR 17
BEEARIZ, T LA DT 5 25 (1) e T A% SO RS L e i ik e
e AT L E R N o Ee IR R T T R ol £ By
SRR ELSOC I, B I e, HE KR Z,
B RARGETYE, Rk, AR T35 1 AR KA Al
BT, GUVEMRAE BRI T R R, SR
WE T L W HUPRASE ARB RIS AR 2575 M) L S st 2R
BE b it e R A AR )
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Table 9 Dietary exposure and hazard quotient of imidaclothiz in pakchoi

N =S| fltii S #5  EED (mgkg'bw'-d™) KU RQ

Subpopulation 3d 5d 7d 3d 5d 7d
3—6 % Wik Male age 3-6 0.0055 0.0037 0.0025 0.2196 0.1492 0.0994
3—6 % ik Female age 3-6 0.0053 0.0036 0.0024 0.2139 0.1454 0.0968
7—19 % Ytk Male age 7-19 0.0024 0.0016 0.0011 0.0944 0.0642 0.0427
7—19 % 4Pk Female age 7-19 0.0028 0.0019 0.0013 0.1111 0.0755 0.0503
20—59 % B4k Male age 20-59 0.0017 0.0012 0.0008 0.0683 0.0464 0.0309
20—59 % 4tk Female age 20-59 0.0019 0.0013 0.0009 0.0777 0.0528 0.0352
60—69 % B 1k Male age 60-69 0.0015 0.0010 0.0007 0.0603 0.0410 0.0273
60—69 % Ltk Female age 60-69 0.0017 0.0012 0.0008 0.0696 0.0473 0.0315

3.2 RIFRAISE (GAP) &

RAE ) GAP ALHE AL AT I & it 24 77
W B B % 4 [R] g 30 (pre-harvest interval, PHDD,
PHI FEAEW RIS 552 i — it 24 e it S (1% 1) o # []
SEAEW G — it 2 )5 25k B R A e R B B A

(maximum residue limit, MRL) LA Py FIT 75 22 ) ¢ 74 1)

B I E) 125220, GB2763-2019 ¥ A il 5 316 SU bR 1)
MRL, A AH S IR A SUMERR AR 25 BR T IRl I MRL
54 0.5 mg-kg ', LU 10% SUBER ] 3 M 70 (1 #5e K
HEAFF B 1.5 R HERE R BN 2 ) AR T 3¢ B
23 IR, AR E R SO P 7 52 B OBk
BT RIGICT 0.5 mgkg . HTMIZ 0 R
10% SUBERRR v W R F0 75 S Bl 25 J5 7 d BiiRich
82.9%—85.7%, [FKE 7 d Jili 243l RSO K. T3k
AR, EEERMG 35 d nRIR, 4K,
TR B AT B IR B E R AL, 2 2—3 Fr BRI R
AR R AR d B3
3.3 RETHETHEMLS T

PBS VRS HAT — S AN e Ik, R 24k
WAE 4 N T7if . — RARATAERE ERA T, T
FAO/WHO & 25 5k B I i <5 i (Joint Meeting of
Pesticide Residues, JMPR) %4k 2 ) A< i sik Sl WEMKAH
S AP, R A v B FUEMR ) 2P 225 K (acute
reference dose, ARMD) LA # L E ARD, i
TCAERAT 2R SRR AN RS VPAY s o SRR B 12
R B RR R, wm TR E, HAR%IE
EVE. FIHESEM T, HEITR RS R R
KR LS A EMWRARI ) ) 224k, i T S ER A =4
8%, WERAZEE, HACH =R etk 4555
WFFAIAEIRN, T REAEAE— 8 AR AR s DY A

TN LA =0 . — (R A EMR B, e i A, T R R IE
ST TABGR R AR 2 Pl AR i SCEE
X Ji B AR (1 SR WA % ke RIS VP A 75 47 A — 0 Sy PR
Yo JRSERNRAWIFTIN TR 1 28R . A,
S RN RIRAEATE RN R, e O RSHER
S HIMEN .

4 i

AT FIAE PR35 R, 10% 5 ME BR m] 45 1 K93 771 76 5
S b )5 B R B4 B N ] S K R T A, LR A
FFa—Hah ik Ak b, 7 FoAh PP e 45 A1 4H
) A 0T, B2 S v SRR VY Al 2 1 T AR,
i M T S SR R Y AR Tk e v TR, T R R T
Tl AL 2% A1 B il 245 94 55 380 0} G E IR AE 552 1 () 10 At ok
AR, Sz Ouilka 74 KR
RO

e ] S B b SRR N R ) AR A, R
FCAE N RS AR T 5 T O ARE, @ RS N KU 38 ]
%2 . R AR A 45 2% MRL fH, fH]
10% S EIRR m] Y3 MR 771 B 96 75 S LRy mG, - FH 2551
o4 45—60 g (a.i) -hm?, [HFE 7 d iz, W% nlE
3R, AFLamE7d, EFeaemiEE3d.
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