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Determination and Dietary Risk of Clothianidin and Azoxystrobin

Residues in Potatoes

LI Ruotong, HU Jiye"
(School of Chemistry and Biological Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: A method for the simultaneous determination of clothianidin and azoxystrobin residues in potatoes was established. Samples
were extracted with water and acetonitrile and then cleaned using anhydrous magnesium sulfate and primary secondary amine. The supernatants
were filtered through 0.22 um filters, and the filtrate solutions were subjected to high-performance liquid chromatography-tandem mass
spectrometry. Linear regression showed ‘that extraction curves for both clothianidin and azoxystrobin were reasonably close to the standard
curves within a concentration range from 0.005 to 0.5 mg/L, with @ correlation coefficient higher than 0.997 2. Average recovery rate of
clothianidin and azoxystrobin from potatoes spiked with different pesticide levels ranging from 91.47% to 98.13%, with relative standard
deviations less than 7.63%. The limit of quantification. was 0.01 mg/kg for both analytes. Supervised residue trials were carried out in 12
areas in China according to the Ministry of Agriculture Guidelines for Testing of Pesticide Residues in Crops. Granules of 2% clothianidin +
azoxystrobin wereapplied to the furrows beside the planting spots at the recommended dosage of 900 g a.i./ha before sowing or transplanting of
potatoes. Clothianidin and azoxystrobin residues in potato samples at harvest were below 0.17 mg/kg and 0.074 mg/kg, respectively.
Subsequently, dietary risk assessments were carried out based on the results of field residue trials, national dietary patterns, and toxicological
data. The national estimated daily intakes of clothianidin and azoxystrobin were found to be 0.271 8 mg and 2.625 1 mg, respectively. The
dietary risk quotients of clothianidin ‘and azoxystrobin in potatoes were calculated as 4.31% and 20.83%, respectively, both less than 100%. This
indicates that the application of granules of 2% clothianidin + azoxystrobin under the recommended Good Agricultural Practice conditions
would not pose an unacceptable risk to human health.
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Fig.1 The structural formula of clothianidin (a) and

azoxystrobin (b)
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Table 1 Mass spectrometry parameters for clothianidin and azoxystrobin

a4, ARG e E)/min T2 HT BT BAW RV HiEREE/eV
. 250—132 169/10
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Table 2 The averagerecoveries and RSDs of clothianidin and

azoxystrobin in potato (n=5)

e WA K +i’3 _#E}}ﬂ@ﬁ
Kmg/kg)  EDKE/% 1k Z RSD/%

0.01 96.31 5.11
39 0.2 91.47 3.66
1 94.04 7.42
0.01 91.76 4.16
"F A B 0.1 98.13 6.62
0.5 93.39 7.63
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Table 3 Matrix-matched linear equation, regression equation of standard solution, LOQ, LOD and matrix effects of clothianidin and

azoxystrobin in potato

LR VT BLAT: /i 2% o L
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TEZS SRR ot AR NI = RS e e e v
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Table 4 Terminal residues of clothianidin and azoxystrobin in

potato samples from 12 test sites (#=2)

K458 2 /(mg/ke)
W e R B/ K R e " H B
1 2 1 2
NE+ 114 <0.01 <0.01 <0.01 <0.01
i 148 0.057 0.047 <001 <0.01
LG 88 0.11 0.028 <0.01 <001
TE 106 <001 <0.01 <001 <001
Eloy:3 69 0.16. 0.17 ~<0.01 <0.01
SIFS 58 <0.01 <0.01 <0.01 <0.01
L4 77 <001 <0.01. <0.01 .<0.01
#é 119 0.036". 0.063 <0:01 <0.01
J & 119 <0.01  <0.01 <0.01 <0.01
M 104 0.085  0.072>. 0.033 0.074
TR 86 0.018 0013 <0.01 <0.01
J & 102 0.044 .0.061 <0.01 <0.01
7% {4 STMR/(mg/kg) 0.023 0.01
% &% 814 HR/(mg/kg) 0.17 0.074

w=2 % Mgt Ji - T I KL 77 i 24 7T B
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TR o 12 ARG RPN E fr RIS TR 5 4 R 485
RN 4. FEBSIERER) DR, BRI
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I B ETR EE o % P AR B R AL R, R
e S OSIIT A 1 WCSR S I St 1 A0 T A ) % 2 v
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W, SR R it 24 i e e s TR A 2 T e AR 1)
Hoedor, MR RAEE b, SR/
F 0.076 mg/kg; #PH%E NP0 5w P T SR B e 2E A+
B R BRI AR B AT T, ARRW, MEREETE
A E PR E BN 0.044 mg/kg. W LLEH, 5
AT FE FTA545 SR AL Pl 0 E s 1 1 ) P
TE S 2 g5 ] ar I 2 B bk 24 (15 B

R 1 A 1) S g LR ) B R B PR
BREE SB[, SR AN H A e D5 55 e s L i i K
WRBEBRE > HN: 0.03, 1.5.20.1 F10.3 mg/ke, 5
Z BRI, wE R B N T3 R H A e 1
HHSL R KB B PR e BT 1) 2 v e TR T P 5 K
FRBA PR 0.1 mg/kgls), WA 10 B B/ T v R
SE (1 FH . 5 R B IR o

23 R e

JMPR (2014) File g HFcpP Al e g g i),
JMPR (2017 % R0 e s B VPt s SCMmes B IR0l
JIT DA 5o g e RHIs B I 43 kAT T 1 I XU VT
il W R T e TR B VAR, fEKRE. /D
F O FREZFMEYIE BL. BEICEYIH TR &
oK, dERERREEETE, FHARK (2 MF
R ZGE R E A HBEAE (NEDD. i, 5%
ERTTERIZE R STMR 43 7R FVSCHR HH ) S5 8% S A
FRIGE H flc AN B I 1Y) 5 B HHAE 0.023 H110.01 mg/kg
Xof T ik R RIS B I BB, R B AT
JER I ESUAH R () MRL B AR ik B Al B DR XU
AT SR . 163 MRL A8 L SEIE Ny
>R 4y (CAC) > 25 > Wi > K TF
>ERE > H AR, ZEC RT3 5.

GB 2763-2021 #i & e HU %) ADIE°4 0.1 mg/kg

(LUMAR 2, MBS ADI{EA 0.2 mg/kg (LA
TR Bl FIAAR (3) K NEDI 546 H e irEA
& (ADD HEATHRI. 18 H e s 1 i ) [ 5% A
HIZANE 514 0.271 8 mg F12.625 6 mg, Fifs &id
YEP A B RS 7 RQ 73510 H 4.31%1 20.83%, 33
KT 100%. Z5RFH], 2% i g - W5 1 i ki 77 DL
900 g a.i/ha FIEZ) &, 1558 ERHMEBR I ATA
1R, WACHR T 4 e e e R 1 S 11 e B o) 3 [
— M N (R B ARG AL T T 252 IR Ko

T I T A DAL 4 S g e A 1 i 1) fe B XSS
PEA, (HAABFFLE X2, B, gD SIRLNE
(20N g i e EAT T I B AR AR 9, A AL
PEAS T /N ARG AR AR s B R 0 £ XU, A5 R
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Table S Dietary risk assessment of clothianidin and azoxystrobin

et ERAEE RBRE BREGGY ;‘ fgijkg) P %zﬁf&g RIS RQ/%
KA KB 5 0.2399 0.5 ki
Ik & A S 0.1385 0.02 ki
EX S resk 0.0233 0.02 s
L4E X 0.049 5 0.023 AE+1h

o % REFFE 0.0915 1 i

£33 } 0.2718 431
HE REFE 0.1837 0.2 ¥
S KE 0.0457 0.4 P
b2 A i 0.0327 0.02 s
HE N 0.004 4 0.05 s
K3 ik 0.009 0.01 &)
KA KB 5 0.2399 1 i
Ik & A2 S 0.1385 0.5 i
EX S resk 0.0233 0.02 i

L4E X 0.049 5 0.01 ARE A

xE FE LRI H 0.016 0.5 ®

" B ¥ REFEFX 0.0915 10 i 2.6256 20.83
HE REFE 0.1837 5 +E
5 KR 0.0457 10 i
b2 A i 0.0327 0.5 s
i B Ky 0.004 4 0.05 CAC
£ # 0.009 0.05 ki

3 4= Vg L W TR R AORLR, 24770 &9 900 g a.ivha, JifiZh

12 QUECHES 454 HPLC-MS/MS 3% [ R 1%
DN 4% 22 g R TRT S P R P 702 o AR R
VEVIH AR 5% BRAREE N ) (NY/T 788-2018) #4775
TRIGAIE, ZITVRINER RS © HERR RS RS SRR R AU
BIReii R 2K, IEHH T SR B g s R s B T R
ARSI o

IS 2020 FEAEAE 12 ARG T S84 E)
FEHR RS, EBCRIERER SRR M, Bl
Jiiz () 5% BH B 18 <<0.17 mg/kg, W TR BE H AR B B 1Y
<0.074 mg/kg. FE A 2 D #4 2 g B MRL
B, WETRER R B & /N T B ) O AH R MRL A .

Xof W RN TR TS 23 AT T R R VPAL 45
SRR, W HURRTE B I 1 A SR H AR &2 5
N 0.271 8 mg F12.625 6 mg, K7 451N 4.31%
F1120.83%, 158 BT 3 ] — R N 1) £ B = 2 XU Ak
TrEZuE. SR EEE, 5982 MAEK
R RURIYH 2 I, HEREAE AR E IR R BT 2%
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