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0.020 mg/kg, "B ABRELETHRGAEFES— A FHF 2, LHEMERME2.2~3.0d, BERE
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Residue analysis and safety evaluation of pyraclostrobin
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Abstract A gas chromatography-tandem mass spectrometry (GC-MS/MS) analytical method was established for
determination of pyraclostrobin residue in strawberry, and the dietary risk of pyraclostrobin was assessed by
exploring the residue and digestion dynamics of pyraclostrobin. Sample was extracted with acetonitrile (acidified
with formic acid 1.0%) , cleaned up by Cleanert MAS-Q, isolated by the GC system equipped with DB-5 MS UI
fused silica capillary column, and detected with electron ionization in a multiple reaction monitoring mode
(MRM). The results indicated that pyraclostrobin had a good linear relationship in the range of 0.001—0.200 mg/L
(r=0.999 8). At the three spiking levels from 0.02 to 2.0 mg/kg, the average recoveries of pyraclostrobin in
strawberry were in the acceptable ranges of 96.8% —101.4% , with the RSDs of the method ranged from 1.8% to

3.3%. The limit of quantitation was 0. 020 mg/kg. The digestion state of pyraclostrobin in strawberry accorded
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with the first-order degradation kinetics, and the half-life of digestion was 2. 2—3.0 d. The national estimated

daily intake of pyraclostrobin at fifth day after the last application was 1. 34 mg, and the risk probability was

70. 9% , indicating that the long-term dietary intake risk of pyraclostrobin would not cause unacceptable risks to

human health.
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TQ 8040 TAHEIE-H B RIE R LE. H AR TS
7] DB-5 MS {854 (30 m<0. 25 mm 0. 25 pm,
% [# Agilent Technologies 73 ) 5 HiAth hy 556 = %
FALER A

99. 5 76 ik, M Fik T i A 7 & W ) 4% [ Dr. Eh-
renstorfer GmbH A 8] ; 43T 4l G , I 1 5 W fh 2
A PR A A ik gl O 75 E B 50 A A 5 A
4 R , 52 [ Anaqua Chemicals; & ALEH (F3Hr4l) ,
2ZEWIZ IR TR R A 52 mL Agela Clean-
ert MAS-Q HHbE W H K 9 SEAR/RBHA TR A
AL AL3E 3 Bl 4512 1) C18 50 mg, PSA 50 mg.
MgSO, 150 mg;2)C18 50 mg, PSA 50 mg, MgSO,
150 mg, PC 50 mg; 3) C18 50 mg, PSA 50 mg,
MgSO, 150 mg, PC 8 mg, 250 g/L nitmk ik 14 g #L
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1 min, BUEIHGE 0. 22 pm JEAE, RERG
1.2.3 B4
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250 C; EIGHEFE 80 CA£4HF 1 min, L 35 C/min FH&E
% 280°C f#4F 6 min; 2 : He (4l ==99. 999%0) .
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reaction monitoring, MRM) 3% £, g & J5 =: EI
(70 V) s 45 FIRLEE - 280 C 5 25U E - 230 C 5 Al
M- 0. 8 KV, & 1 F R it B %, il 43 fE A0 5% 1
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Table 1 Mass spectrometric parameters of the pyraclostrobin
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time on pair 10on pair

11. 273  164.00>132.10* 14
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% stands for quantitative ion.
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ARSI 25 1 TR o DABR MV TR MR 88 %o 0 T AR 5 2%
Tl Ek s ik AT T ) b o AR . R AR S R
at s T AR 1. 2 1907 AR O AL A5 R A A AR
VW W 2 mLL B g as AR v, N, BRI TS
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F 2019 4% 3 H — 12 H 48 A AE #1448 BN i
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MH#EAT 250 g/L MLPR KB TR EC By 6 H g i 5E 1Y
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132.10>77. 00 28

0.067 5 L/m* , fRIEXI IR 24, i 2 3 UK . it 24 [7] [
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STMR . & 245 e — 2 i v (1 B3 58 B 3 3 v
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L 07 kg, YRR =100 26 i, Fom 2 xd — ik
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mBeE /%
Recovery

Extraction solvent
A /NG FREFRZE R BE(P<0.05). T
Different lowercase letters indicate significant difference (P<0.05).
The same applies below

1 R ERE X ALt e Ak 8 B [ e R B 2 00 (n=3)
Fig. 1 Effect of different extraction solvents on the

recovery of pyraclostrobin (n=3)

2.2 BEBBRL

AR S H A AL BOEAEAR 2 LN )i 8
UL F e Ak 1 W B SRR C18, PC Fl PSA™,
PSA 7] LU R W BT B 7 12 B 25 L R LA HLIR 55
P . PC EEERPR @ F S 2R3 Pk T 4
P, C18 LR AR T Ffe 2 S e e v T4 ™.
AR gk F C18, PC 1 PSA A Sy W Fff JHBL, bE 482
S bk e ik B T [0 S0 S e, 25 SR AN 2 R
3 Ak T bk s T T T 1 SF- 34 RS R 2 S B
F(P<C0. 05) , 7E W [ HRL 15 & PSA 50 mg,
MgSO;, 150 mg.C18 50 mg W &1 K, % ik 51k 1
om 50 mg PC o nik mg ik g AR () 1 0 R AL A
A45. 5% s L ik 3 4% PC & BEAK N 8 mg i, ik
WA ik AT T 17 o o % Jp 2 o s [T 83, 1045 i
FAb Tk 2 R B SEOREEL TG PC, B AR 4 1) %
K 107.9% , 5 PC W77 AH H - PSA B8 W B8 43
R BRF LR ROR™ . g5 R R, PC SR
Xof T bt e Tk TR I L A R B S 5 3 [l SR
1% B AR 12X 50 R T PSA A C18 A5 28 i+ Ak S LI
Btz . 5 Lagunas-Allue % Br 4i¢ 386 1) J7 1 A
., o QUEChERs-GC-MS/MS 1 LOQ ® 1%, 4+
o B ROR T

tegtal k2 Hrik3

Clean-up 1 Clean-up 2 Clean-up 3

“i4kJ5 3% Clean-up method
@k1: PC 50 mg PSA 50 mg. MgSO, 150 mg. C18 50 mg; §rk2:
PSA 50 mg. MgSO, 150 mg. C18 50 mg; ¥+4k3: PC 8 mg. PSA
50 mg. MgSO, 150 mgy C18 50 mg
Clean-up 1: PC 50 mg, PSA 50 mg, MgSO, 150 mg, C18 50 mg;
Clean-up 2: PSA 50 mg, MgSO, 150 mg, C18 50 mg; Clean-up 3:
PC 8 mg, PSA 50 mg, MgSO, 150 mg, C18 50 mg

B2 A &AL T % X it a1 B [ Y 2R B R M (n=3)
Fig. 2 Effect of different purification methods on the

recovery of pyraclostrobin (n=3)
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ARG F AL G 1) QuEChERSs J5 3 9E 17 RE
A RTAL IR, SR 1. 090 HV R AR R BB 7 Ak
RGN C18  PSA S5 43 BiC [ AR B 1)k 25 BR FL g A
AR, AMR I E A AT A R W] A 0. 001~
0. 200 mg/ Ly [T A » M mse gk 7 i 1) e 7 AR () 5 Lo
VR EE (o) St RAFIZRME G R . PRI IR A 7y
Py y=4 878. 9x—2 985. 8, HI %L r=0. 999 8.

2 A LIEH 7E 0. 020,0. 20.2. 0 mg/kg ¥
TP bt s Pk 7 1 A B 455 b 1 - 2 [l i 38 0
101. 4%6.96. 8%6.97. 3%  AHXF7 1 i 25 (RSD) 43 1
H91.8%.2.0%.3. 3% (n="5), HE%Erf ntt e fik 5 g
(2 B B (LOQ) Hy 0. 020 mg/ kg, 454 4% 25 5% B8 i,
B RLIE R

R 2 EE RN A B R A T E Y A AR
#RZ (RSD) FIEER (n=5)
Table 2 Average recovery, relative standard deviation (RSD),

limit of quantification of pyraclostrobin spiked in strawberry (n=5)

WA/ SER IR/ Y AR AR AR/
mg e+ L} Average Wz % mgekg !
Spike level recovery RSD LOQ
0. 020 101. 4 1.8 0. 020
0. 20 96. 8 2.0
2.0 97.3 3.3
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AR R FHTE 2 1 B A 5L o s e 4 1) 7
iﬁﬁﬁf%lﬁiﬂwjﬁﬁi}ﬂﬂmﬂthﬂﬁzﬁ@%ﬁ%ﬁ@@a
PR W b v 1l e i AR 38 (KD S TR 4l 5]
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JoT 2% AN W) 53 1 S8 AR o L 28 3 5 T S5 1Y
FFA » PR 0 SR A DR TR S I [0 A 56 1 ] s 22 i
KACHL ZEBRBE T T4 ASCHAE T A RIGHE T2 T
RN S G TR 1 BURE (X A B 7N BN | ISR A AR
o T e ik R R 1 B R AL 4 i R 130 2%,
9.7%,13. 7%, ¥ R IUEG LN , Ui B 3 Fhge ik
M AR BT . AN R B DR X S SRR N

HI S A 45 SR R, & PC BUREAY ¥4k Ty ik H

JON 25 T 06 PC IR ¥4k 7 v 5 3% Al fig & A
“h PC W B 25 J5t i [] B o W B B A 20 B 0 i%a‘iﬁ@
JEASOE BPEH s A2 >R T 70 DG C s 7 375 TR 3
REIE s AR i A 45 5 () MERf 1
2.5 MMBEREEESPHEBHE

A Pk P T 7 B 110 5 T T A 1l 4 SR ln 3R
3R o LA AU BT 307 VT V1 R A L mae ok 7R
THIR NS E RN 1% 7 C=Coe ™ R
P W AR 1 = (In2) /K, it mg Bk 5 1

TEWRE RN 2. 2~3. 0 d. &Rt J8 T 5
e igp A 245 o IE A T T 1 1 e P B B i Y i R
[F] 14 S T AV » 28 2R 5 2 it — 2
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Table 3 Dynamic equation and half-life of

pyraclostrobin digestion in strawberry

TH T e AR FREL )

X . . . e/ d
. Dynamic Correlation .
Location . .. Half-life
equation coefficient
1175 Shandong  C=6. 122 7e 0230 0.962 8 3.0
Jt. 5t Beijing C=14.124e 029 0. 963 0 2.3
L7 Liaoning  C=28. 016e 0 244 0.949 9 2.8
Witl Zhejiang ~ C=16. 083¢ - 310 0. 955 7 2.2

2.6 MUBEIHEEESTHRAKE

bE A ik AT TN 7 S b 0 4 v 1 e 24 5 B 45 R
KA PR, UL 250 g/L ok s ik 1/ R EC A 80 4
150 g/hm” FEFi4E FJitizh 3 K, MiZhfg 5 d, Figgh
Mk A ik T TG 7% 85 5 M 0. 015~0. 35 mg/kg, 5% B8
B (STMR) 2 0. 16 mg/kg. 5% & i Kl (HR) 2k
0.35 mg/kg, JiZh/5 7 d, BidgH i ik R TR ik P
S 0.014~0. 31 mg/kg, STMR } 0. 12 mg/kg, HR
0. 31 mg/kg, HiZh)E 10 d, B s R FR 5% B
0 0.012~0. 15 mg/kg, STMR }0. 085 mg/kg,
HR 2} 0. 15 mg/kg, RIS EFFI5 dB nbk me ik o 1
T 555k B o KR B A (0. 35 mg/kg) . /NFFE
AL M s T T T g b 1 A KB P B it (MRL =
2 mg/kg) .,

x4 WHBEREESTHSRLAREE RBPENRERKRE
Table 4 Final residues, STMR and HR of pyraclostrobin in strawberry

AR/ I G B E/ 5% B e KAE/
BB ER ymipom/ge Roliapam/d SR /me-kg gt i
g* (hm?) Spray times PHIs Residue L mg* kg
Dosage Iy Bl * ; STMR HR
150 3 5 0.015.0. 077.0. 13.0. 16.,0. 17.0. 21.0. 27.0. 35 0.16 0.35
7 0.014.0. 054.0. 091.0. 093.0. 14.0. 17.0. 28.0. 31 0.12 0.31
10 0.012..0. 068.0. 071.0. 083.0. 087.0. 10.0. 13.0. 15 0. 085 0.15

2.7 M PERE BERE R XU TG

BEF fe 2 5% B 00 rb nk s Tk B R 1 R BE B
it o Dh— M NHE 1 B 12 45 1 o il 3 SR A T)
B B3 5 d Ay it ek gk o B STMIR (0. 16 mg/kg) F
GB 27632019 d & 72 nit, mk Bk B fis 19 ADI
(0. 03 mg/kg) A7 & KB WAL 45 R gk 5 fr
TN e — M N M s Tk TR TR 0 [ AN R H A

H (NEDD # 1. 34 mg, 5 H 144 AR1 70. 9%,
INTF 100 Y0 » 2 BT [ J 1 X bk mee ok 7 T 00 e
TR RS A o AN 2 %o A AR i R 7™ A AN AT 422 52 1 XL
5. ZEIRFRBA DL 250 g/ L nik i ik g R EC A RO
53 150 g/hm” B RAE R A EWEZ 025 3 I, R
[P 301 SR 5 dIREAS 23 X6F — e A 3 R B 4R A
AU
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Table 5 Dietary risk assessment for pyraclostrobin
S/ . - AT
f Wfcit/ke meke ! Wbl Nepy PR Rme JUBROR
Food classification Food intake  Reference Source mg . e
X o daily intake probability
residue limit
K M ol i Rice and its products 0.2399 0.09 R 0. 021 591 ADIX 63
T X L i Flour and its products 0.138 5 1 [ 0.138 5
HAf 42k Other cereals 0.023 3 0.5 i ] 0.011 65
H 2 Tubers 0. 049 5 0.2 ] 0. 009 9
T 525 S = 5 Dried beans and their products 0.016 0 0.5 i [E] 0. 008
WA 3 Dark vegetables 0.091 5 1 ] 0.091 5
a2 Light vegetables 0.183 7 5 S2lEs| 0.918 5
3% Pickles 0.010 3
JK 5 Fruits 0.045 7 0.16 FRER{E  0.007 312
%1 Nuts 0.003 9 1 A [ 0.003 9
& B2 Livestock and poultry 0.079 5
o7 Je Foatil i Milk and its products 0.026 3
& NIl Egg and its products 0. 023 6
11 MRS Fish and shrimp 0.030 1
Y Vegetable oil 0.032 7 0.1 ] 0. 003 27
¥k Animal oil 0. 008 7 0
¥ JEH) Sugar, starch 0. 004 4 1 i ] 0. 004 4
B Salt 0.012 0 10 A [ 0.12
#3h Soy sauce 0. 009 0
411 Total 1.028 6 1. 34 1. 89 70.9

1) Fd 1t E S % R BRI T www. ec. europa. eu/food/plant/pesticides/eu-pesticides-database Fil GB 2763—2019; 5% & th {3k

BTARE.

The reference residue limits of European Union and China come from the www. ec. europa. eu/food/plant/pesticides/eu-pesticides-database

and GB 2763—2019; the supervised trials median residue comes from this study.

3 HFit5itit
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MS/MS #1550 %5 F iy v bk s ik B 15 % B4 43 B
5, LA PSAC18 Sy e Ak W BF 2L . bt s ik 727 755 1) ~F-
FIm % 96, 8% ~ 101, 4%, A1 5t A% UE {22 K
1.8%~3. 3% &/ fL ol 0. 020 mg/kg, ZITIER
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