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Residues and dietary risk assessment of fluopyram and pyraclostrobin in grape

OU Jiang'?, LIANG Ji'?, SONG Qiangyong'?, YAN Jiao'?, YANG Zhifu'?, XIONG Feng'?, CHEN Lihua'?, OU Xiaoming'*'

(1. National Engineering Research Center for Agrochemicals/Hunan Province Key Laboratory for Agrochemicals, Hunan Research Institute
of Chemical Industry, Changsha 410014, China; 2. Hunan Safety Science and Technology Co., Ltd., Changsha 410014, China)

Abstract: To determine the residue risks of fluopyram and pyraclostrobin on grapes, the supervised residue trials were conducted in 10
regions within 1 year. A highly efficient and simple method was developed for the determination of fluopyram and pyraclostrobin in grapes
using high—performance liquid chromatography (HPLC). The results demonstrated that a good linear relationship between the peak area
and the concentration of fluopyram and pyraclostrobin was observed in the range of 0.1-20.0 mg- L' with a correlation coefficient greater
than 0.99. The average recoveries of fluopyram and pyraclostrobin in grapes at three spiked levels of 0.05, 0.50, and 2.00 mg - kg™ were
88.1%—112.3% and 90.5%—-101.5%, with the relative standard deviations (RSDs) ranged from 3.1%-8.2% and 3.5%-9.1%, respectively.
The limits of quantification (LOQs) of the two analytes in grape were all 0.05 mg - kg ™. The supervised trial median residues (STMR) of
fluopyram and pyraclostrobin in grapes were 0.16 and 0.12 mg - kg™, and the highest residues (HR) were 1.44 and 1.48 mg - kg™,
respectively, at 14 d after the last application. According to the dietary risk assessment, the contribution rates of fluopyram and
pyraclostrobin in grapes to the long—term dietary risk of the general population were 0.142% and 0.036%, the short—term dietary intake

risk quotients were 7.8% and 5.7%, and the short—term dietary intake risk quotients for children aged 1-6 years were 19.6% and 14.4%,
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respectively. These results show that the residues of fluopyram and pyraclostrobin in grapes would not pose significant health risks to

children aged 1-6 years and the general population when fluopyram and pyraclostrobin formulation are applied at the recommended dose.

Keywords : fluopyram; pyraclostrobin; grape; residue; dietary risk assessment
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Figure 1 Chemical structural formula of fluopyram and

pyraclostrobin
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365.90 g, — B TR 07 51 11 12 7 9% 5 (97.5 & A ir
i)} 569.98 ¢, 1~6 % JL T 1y N ¥ K i & Ny
16.1 kg™'s HR >y £ F B3 5% 8 HH a5l 3045 20 1) 5 5
FREEAME , mg ke,

2 #R5W®R

2.1 FEBRETEN
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kR L 2. B EgOR A5 R (R 1) R e
A5 T BT e 435014 0.05.0.50,2.00 mg - kg B, 9
ML TRT O Jie 174 SF- 357 [l A %6 7E 88.1%~112.3% Z 8] , RSD
TE 3.1%~8.2% Z 1] 5 Mt W45 ik 17 i 1) ~F- 353 [o] i 26 7
90.5%~101.5% 2 [A] , RSD 7£ 3.5%~9.1% Z [A] . £F &
CRAE D A 25 5% B30 HED) (NY/T 788—2018) 1
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mAU
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sk
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Figure 2 HPLC chromatograms of fluopyram and pyraclostrobin

(the mass concentration is 5.0 mg-L™")

0.05 mg-kg '

2R 1 SEUILL Tt R bt AR R R P TE R A R AR N [ U 2R (n=5)

Table 1 Recoveries of fluopyram and pyraclostrobin in grape(n=>5)

Lanepl IR SRR AR R

Test fungicide Spiked level/(mg-kg™) Average recovery/% 7% RSD/%

JE I, TP 0.05 112.3 3.1
0.50 88.1 8.2
2.00 88.6 4.2

EL A i T 1 0.05 101.5 4.9
0.50 90.7 9.1
2.00 90.5 3.5

22 RAKBIRIRER

A P R R B I 2 AR (32 2) B R
(] B J9 Ay 14 o BsF, S AT 9% g 7 8 4 v Y 3% P R TE
<0.05~1.44 mg-kg' 2 [8] ,STMR # 0.16 mg-kg', HR
1.44 mg- kg™ ; MR Tk F7 19 7 7 5 H (9 5% A 276 <0.05~
1.48 mg - kg! Z 0] , STMR & 0.12mg « kg, HR }y
1.48 mg-kg ™o SRUSCIE] B 1A g 21 d I, F A TR 7t i 7
#5755 B B E<0.05~1.18 mg - kg™ Z 8] , STMR Jy
0.16 mg-kg ™', HR A 1.18 mg - kg™ ; M 1A% ik 11 1 7 4] 24
oG Bk B 7E <0.05~1.41 mg - kg Z ] , STMR M
0.11 mg-kg',HR 7 1.41 mg-kg™'o

R 4 25 ] S0 ML T PBE i 71 bt el ke T 7 4 2 b 1Y
MRIAB ) E G OLAT LA 1 (2 3) : 50% UL EA e A% - Mtk
WA P AT P Ak 7 7R LA M ] 47 19 15 7] i (200 mg-kg™)

R2 AMEBRIMEMBEREEASPHREKXEE(=2)
Table 2 Terminal residue of fluopyram and

pyraclostrobin in grape (n=2)

M5 SRl b 3 T B R BREA Pl B sk AR
Test  Interval to ha Terminal residue/ STMR/ HR/
fungicide  rvest/d (mg-kg™) (mg-kg") (mg-kg™)
FEUAH TR 14 <0.05.,<0.05.0.050, 0.16 1.44

T 0.099.0.16.0.16.0.21
0.35.0.37.1.44
21 <0.05.0.057.0.12,0.12,  0.16 1.18
0.16.0.16.0.18.0.27 .
0.45.1.18
M it 14 <0.05.,<0.05.0.082, 0.12 1.48
I 0.10.0.11.,0.12.,0.24,
0.32.0.38.1.48
21 <0.05.0.059.0.072, 0.11 1.41
0.079.0.11.0.11.0.11
0.22.0.30.1.41

1 TR IR sk i v e i e A B
Note: The underline indicates the terminal residues that was utilized

to calculate the STMR.
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Table 3 Maximum residue limits of fluopyram and pyraclostrobin in grape
i 247 Eﬁﬁﬁﬁ?ﬁKEEMRL/(mg'kg")

Test fungicide [ China CACPY F[H USA R Australia™ %[5 Korea®” i EURY H A Japan®”!

SR AT e 2 2 3 2 5 2(fE L %) 5
L5 (R 474 )

EE A Tk T T 2 2 7 2 3 0.3 (i £ 7% ) 2
2 (PR #% )

VI = 3 [ 0 dre Ak B R e MRLAEK: 19 it 42 4 R Gt 20 i v e 2 fi sk B B ) (GB2763—2021)

Note: China’s maximum residue limits are from the National food safety standard — Maximum residue limits for pesticides in food : GB 2763—2021.

i B 2 500 f5 5 F41 5125, Jitn 24 3 UK, it 245 1) i 4 A
7d, FheJa — Wit 25 J5 [ b 14 d F121 d 53 51 R4
R, {SCA MH e ok P R 114 7% P Ao R T £
% MRLIE (0.3 mg-kg ™) o AVE R £ 45 %4 H 11RK
W MR XU 22 (8] A 52 S N 2y, I T o 2% 25 5] B
6 2 KB o TR BT P )i 24 i A [ 3 ) e ¢
B BRI AT 22 ), e rp B MR a7 A A O TR R R
TF1) B 30 114 Fe 28 % B B P 1.18~1.48 mg - kg Z [, (.
Fen T HAREE A, AT RE S Y A KR A
N HE AR LA T N Ry TR 2 5 2 S J ) o
2.3 BREREIFMY
2.3.1 KRG B AR

W ETECE W22 E bR E B iR 25 5 Kok
B R 1) (GB 2763—2021) A ifil 5 F6L Mt P 1 Jide A ke e
ik 4 Fi 9 ADI (B3 1) 9 0.01 mg - kg™ bw 1 0.03 mg -
kg™ bwo Fie BERURS: 5 Ak T ), SR FH R i 8] B 5 Sy
14 o ] S ILE AT Tk e R0 bk e ik 141 1 6 75 4 1) STMR
(0.16 mg-kg ' F10.12 mg-kg ) i155 NEDI{H . #5595
B (3R 4) - 5 45 m 60 nHL o 70k g R s Jk 147 G % £ o
B X [ — B AR Y RQe 43 5314 0.142% F110.036%
B AR T 100% . 2% BH 45 28 1 96Utk A7 15 frle R e ik
TR TG 11 A7k B0 4 X XU 75 1 T ik R AR AT, , e JRAE 77 )
it A 77 2 4 () B SRS (8 P, i 25 700 FE i 4
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Table 4 Long—term dietary intake and risk quotient contribution

of fluopyram and pyraclostrobin in grape
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Table 5 Short—term dietary intake and risk quotient of fluopyram and pyraclostrobin in grape
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