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Residue analysis and safety evaluation of pyraclostrobin on wheat
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ABSTRACT: Objective To establish an ultra performance liquid chromatography/tandem mass spectrometry
(UPLC-MS/MS) method for the determination of pyrazoxystrobin in wheat, study its residual status and digestion
rule of pyrazoxystrobin in wheat grains and straw, and assess the dietary risk of pyraclostrobin. Methods After the
experimental samples were extracted and purified by acetonitrile, and separated by Waters Acquity UPLC BEH C,g
column(50 mmx2.1 mm, 1.7 um) with 0.1% formic acid water-methanol gradient elution as the mobile phase at the
flow rate of 0.3 mL/min, monitored by multiple- reaction monitoring mode. Results The pyrazoxystrobin had a

good linear relationship in the range of 0.0005—-0.20 mg/mL, with a correlation coefficient greater than 0.999. The
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average recovery rates of wheat grains and wheat straw under different levels of addition were 66%—97%, 88%—-98%,

and the relative standard deviations were 1.9%—5.5%, 1.2%—12.4%, respectively. The limit of quantitation was 0.01

mg/kg. The digestion state of pyraclostrobin in wheat grain accorded with the first-order degradation kinetics, and the

half-life of digestion was 2.74~5.82 days. The final residue of pyraclostrobin in wheat grain after treatment was not

detected—0.10 mg/kg, The national estimated daily intake of pyraclostrobin after the last application of 21 d was

1.0874 mg, and the risk probability was 57.53%. Conclusion Pyraclostrobin has a faster digestion rate in wheat,

although it cannot be completely degraded in wheat, dietary assessment has found that long-term dietary intake does

not pose unacceptable risks to human health.
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Fig.1 Pyraclostrobin structure diagram

FIK% (Erysiphegraminis D. C. f. sp. Tritiei) 2/
T E 2= W RN R, PR A ]
24.54%~35.95%0 I Tk TR 2 5 163 /N2 FORYRDIG 3 119
BAe2hy, FLAIAH PR R 0 R RS, . PRAR 22 4 [m]
FEIETE . XU/INE O 5 e B, L e ik T G o) Bt D i f) v
B, W REOE AR BRI . RE
R e ik S R 2 1 AR, (L R S o P A AR R AR 245 8 B Rl
Jolp A4 i BE U1 £ B 95 Ml 2 BL £x (Codex  Alimentarius
Commission, CAC)., & [E . KXW A e nH e fok P G 72 /N 22 b
1 f5c K% B8 R B {8 (maximum residue limit value, MRL)%}
Bk 0.1, 0.02, 0.2 mg/kg.

FIRi, PR ok AT i ) AR e BT
HEN S h R R L DR DA GE, (/N Pk
WA T A i 0 B B ARSI 0 vk | e T LR e £ KU Al 5
B o ARBIRGEHENT T /INAZ F b nee Bk BT R 14 v ROBOR €5 7 -
BB O i ¥ (ultra
chromatography/tandem mass spectrometry, UPLC-MS/MS),
IR IZTITEIEFE T I8 A /N R PR RIS AT Hh s ik
AT TR 114 5% B T A LA, X W e ik P T /1N 22 v 1) B 24 9%
FA G SRIEAT IR U ITA S Sy 3 ] bk e i T i 40 k2
BB PR IR R S
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2.1 X5

Waters ACQUITY I-Class #8 &R AR 0351 . Waters
Xevo TQS = H PUZHT 53 B B i A% (3£ [E Waters 23 Fl);
WERLE T25BS2 %Y 5 #4351 X AL (T [ IKA A F]); JES02
L IO (R T A B W), LDZS-2 7 Bl
bz g LU B2 E); WondaPak QuEChERS SPE 15
mL PSA/GCB(f 25 i )i b A8 (5 e i i R AT PR A D

NG WEE (g, SEETCHRBHEARD); FR(E
Tl BIYDRICRH A B |, &R (e,
LA A BRZA 7)), MR R R (O 100 pg/mL,
LMV FBIREE AR B W FIT); 25 Yo F AHE A Pk 5 i % 77 571
(Grm IR A A BRA D
2.2 HiERE G E

TR0 b X 7 56 R N X, e T L g
AT IARETET . IWAREEST. WHEHS
0. WA DET . TTAE . oma . DS . #iiis .
WA . R R NY/T 788-2018 { /Wb 425k i
R AEN ) M I/ X, NX AL =100 m?, 53X}
HE/NIX

2R BRI ik 2N & 100 g a.i/ha, MEZ5UKEL
2%, BRI 28, 21 d K 21, 14 d izl Hizh

performance liquid
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(BRI 7 d, SCIRIIRE LR 2 /N2 22 R ARG FHAE it

THARER RIS 5 M2 100 g ai/ha, HlEZGIK
B2, MR 7d, RWGEZ)5E 2h, 1. 2. 3. 5.
7. 10, 14, 21, 28d, [FHRAEREL.

2.3 HadlE

5 R AR 2 FEEE 5L, SBlkL, 1R5T, B K,
fRIR(=20 “C)RAE; HREFFHES,, BTYIRL 1 om DUF I/NEE,
A, B, R (-20 °C)PRAT
24 FEGRENTTE
241 HFSAraE

FREUINZEAPRLARE 5.00 g(FEFFARE 2.00 g) T 80 mL
RRELLE R, 10 mL KR, BA S g &b, 20 mL Z,
%, 10000 r/min {533 43¢ 1 min, 4000 r/min B.0> 5 min 545

BO10 mL 368 5 15 mL b b, I5ENRY 3 min,
##& 30 min, 4000 r/min .0 5 min B 1 mL {5 F S mL
BLOE R, I mLK, RS 1 min, 33 0.22 pm ERRS
g
242 RABEHSAM

Z B E R GB/T 20770-2008 { KL% 486 Fhfe 2 K AH
b AR R BRI VRO - A T ) VIR
&k, Waters Acquity UPLC BEH C;s#1:(50 mm=2.1 mm,
1.7 um); A A R 0.1%F ERIK, B A HEE; MR 40 °C;
TEH 0.3 mL/min; #EFEARFR 2.0 pL; >R PR BE VR
0 min, A 4 90%; 0.2 min, A -5 90%; 4 min, A " 10%; 6 min,
A F 10%; 7 min, A & 90%; 8 min, A & 90%.
243 gkt

MBS IR, EBFHAM ESI; B4EdE
(capillary): 3.0 kV; #EfLHi [ (sampling cone): 30 V; #MH]L
H(source offset): 20 V; Y EE (source temperature): 120 °C;
JI5E 725 571 9% & (desolvation temperature): 450 °C; LS
(cone gas flow): 50 L/Hr; i 7)< i (desolvation gas flow):
800 L/Hr; H ##i X : £ & N ¥ M (multiple-reaction
monitoring, MRM); &M FXF: 388.1>193.9, 388.1>163;
SEREES X 388.1>163, Wk 1.
244 AR RAE

bR T A 5 Y40 ) PR R 28 3 6 o RO RS FF 25 R
WEKEIRAR (AT K 10 DIRKFRFEAL 0.0005
0.001, 0.005. 0.01, 0.02, 0.1. 0.2 mg/L AN[A]¥ B Y3 5

FRUE AR, FHFAPRRE M SRR I &=
245 EREfAEEE
e 48 0 14 /N 22 KRR RS FF 25 F1RE S b 43 59108 Jn
0.01.0.1. 1.0 mg/kg 3 MR, H—REEL Sk, A
ARG A TR N R, A SRR TR R O R
TR P FRE 5 L
2.4.6 JERNe AL ik
R B R AL 845 H 8 A 12 (national estimated daily
intake, NEDI)FHIRUSABEAE 2 B FH 7 i v nbe s ik 127 i
INFE IR KU BEA, AT
NEDI=Y [ STMR(STMR-P)xF;) ] 1)
XU =R (%)=NEDI/(ADI xbw) )
STMR: R EH— b HP AR BRI, mg/kg;
STMR-P;: FIn TR FR 1E A sk B s P ;. R S5
HRE—ERE S E,; ADl BT RAENSH RIFEAR,
mg/kg bw. bw: ABEREIIRTE, kg, HRUEEHEZR > 100 i, £
TN — B AR RRE 7= AR AN ] 257 B KRG, XU HE SRR,
USRS SRR < 100 B, Fomx— R ABHERE = AR Y
BRI 1Y, RSN, XU N

3 HERE55H

3.0 WWMEREREAR AR SRR

LA L ATk 7 i ) B S e J82 Sy b A s | U TET R AR AR,
E2 1 7 (1 =D GO A~ S = I - T
Y=5366152.2540X+9262.4070, 1K % r?=0.9992, FHFF Ik
JRLETIT IR Y=5422199.6550X+21398.9502, #H 5% &%k
r’=0.9985, 7 WMk R ZE M A 0.0005 ~ 0.20 mg/L
MIFE R N Ltk e R RAF, =Ry 0.01 mg/kg.
FEREREFEEE
50 [0 S 56 P L i e 3 B ARG O kv U, i
WA Tk 1 T3 78 /N 22 KPR FRS A A i vk 224 0,01, 0.1,
1.0 mg/kg, I ETHRI BN 66%~97% . 88%~98%, H
SIFRAEAR 22390 1.9%~5.5%. 1.2%~12.4%, %5 FFH],
JINZZ P ORS00 5k B O TR VR L R
BERE, R R T /INE F AR AT BT B EESK o Lk ik A TR AE
JINZERFRLFFGFE AR A TS0 TR I 3R 2, A5 FURR S B s
[T ICRE it g T 1 DL L 2

3.2

x1 RiGEEH
Table 1 Mass spectrometry condition
a2y P B B /s BET(m2) FEF(2) A AE/V HEFLAL R/ V
163.000 25 30
ik e 4 0.197 388.100

193.900 12 30
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Table 2 Addition recovery rate of prcyalostrobin in Wheat grain and straw

) %
fEMr I (mgke) FUAThRE S 2 RSDI%
1 2 3 4 5 FIE
0.01 72 64 64 64 64 66 5.5
AL 0.1 94 98 97 97 99 97 1.9
1.0 91 95 95 95 93 94 2.0
0.01 100 80 100 80 80 88 12.4
FEFF 0.1 90 90 90 88 88 89 1.2
1.0 97 99 100 96 99 98 1.5
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AL FERIE TR AR AE R A2: FEFFIL AR UERTZE B1: /NFERERIAS A R, B2: /N PRI IR 55 35(0.01 pg/mL); Cl1: /NEFEFF2S
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Fig.2 Chromatograms of blank samples and samples with pyrazole ether added

33 BARERBRER 0.04~1.41 mg/kg(WA TH ), G5HFM, MMk 1E/ )2

WHBEARR(E 12 I RN g e, (AR, TRAKIRE 14 dRAMORE R
3. BEAUCHIZ 14 d RAEHER, MR e N ApRpy o st O-1 meke. B /E FURRBIIASbr RIS
BRI H<0.01 mg/ke~0.10 me/kg, TE/NERSFFH 5 I S A B PR R 1Y) 4 B B R 21 do /NEREFT H b
95.0.44-7.52 mghkg(BLFEID): BAVHZ 21 d Rlekesy,  PEPRRIOGRET ROW/INERPRING 4~47 5, BLUIBEL Itk
b A Tk 41 7 7 /1N 22 47 T 1 3% B9 4 41<0.01 mg/kg~0.03 TR 2 25k B A/ NAE RS AT R, REATAE 0 I T sORE, 1 22
mog kg, fE N KRR BB sk B OBy BRI BT
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Table 3 Final residue of pyraclostrobin in wheat grains and straw

MEZh /(g ai/ha) MEZHIREL  CREEEEARWEZYHI /A FESL RIS 5% B 2 /(mg/kg) 5% B8 TP {H/(STMR, mg/kg)
. <0.01, 0.01(2 /). 0.02(4 1), 0.04.
Frk 0.06. 0.07. 0.09. 0.10 0.02
14
0.44. 0.68. 1.16. 1.67. 2.01. 2.06.
o
kil 2.14, 222 3.13, 324, 336, 7.52 2.10
100 2
¥R <0.01(6 4M). 0.01(2 1Y), 0.02(3 1), 0.03 0.01
21
0.04. 0.07. 0.57. 0.7. 0.8. 0.84.
HE
L 0.94. 1.03. 1.06. 1.09, 137, 1.41 0-89
34 HHEEBARE 5 0.03 mg/kg, AR DA AKE A 4540 o LRl

S B /A R SR B s S 3 AFRPRIIRIEDy 63 kg, R4S T IR EIE AR LR B
P, MRS TE 4 Hb/INEE RP b % 0 T etk A 1 PEAMEMEBETE TR NEDL, XS R (E . ARy 21 d
GG 2, WRARES C=Coe™ fofrmy R FE IR S AT R 10 [ 500N 59 45 1 A LS50y
JrEE, FURRETEN h 2.74~5.82 d. 2018 4F, mmkEkggEs 10874 mg, di HAVFEARERY 57.53 %. RUELECISEIE Y
TE/NEERPRL L 5% B L SR A 0 T 415 d, 1FES T ek A P P ) JUT R £ AR XU RS 0.02~0.05,
5.82d, BIpiT 4.62d, =7 2.74 d. iREG 45 RFHH, s ik BUNT 1, FRBHIR R FE XT Hk v ik 17 g 1) 1 A 1 2 1 AR
BT /N R I e, P <10 o, T PRRRIR SRR R AR T

GHRRRARZ . HC AR TR R R0, T RE S AR RIE K 4
BV RA S, BIRTL . 8 | AR T i R A
IS0 06 2R, TSR RS 73X 3 M 9 D R i LA 1t 5 3 e U0 Yoy Jinan, Shandong Provines
LG T L IR RS /N A B ) H 22 < | ~woue WI% 7 Qingdao, Shandong Province
AR OB R R R(3.5-23.6 &) S 21\ e e Ve
1, ] Ak £ R L AP 4 TR BE0G TF/INSE RP RS2, PR E |4
PR, LA AR [ S b 1 R0 | R K Tk e
NI SR AR 3 ﬁgﬁ%tmh{m
3.5 MEMEKERGRE A RIS ITE o= T

ST LA S5 R o T AT X A i
S, SRS 21 d I /N KPRORE S T B £ R 3T B3 kA S o T R B AL
fli, DL 3 MRJE GB2763-2016 HYKLSE, MEMERE TR ADI Fig.3 Digestion dynamics of pyraclostrobin in wheat grain
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Table 4 Dietary risk assessment form

YR it /kg S X BRE/(mg/kg) {557 S NEDI/mg H AV A it /mg KB HEZR /%
K R A b 0.2399 0.09 ) 0.02159
TH7 B LA 0.1385 0.01 5% B8 T i 0.00139
Henk 0.0233 0.05 B 0.001165
Bk 0.0495 0.02 A 0.00099
TaEK ADIx63
fren 0.016 0.05 CAC 0.0008
WE G 0.0915 0.5 | 0.04575
REHE 0.1837 5 ] 0.9185

i3 0.0103
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gk 4
YRR fi B i /kg %2 [ /(mg/kg) R 2 Sk Y NEDI/mg H A28 A i /mg AU HE %/ %
P& 0.0457 2 i 0.0914
[1:3 0.0039
EE-ES 0.0795
W R A 0.0263
I G 0.0236
iR 0.0301
L7l 0.0327 0.1 i 0.00327
i 0.0087
B TER 0.0044
B 0.012 0.1 Wi 0.0012
Hm 0.009 0.15 Wi 0.00135
&it 1.0286 1.0874 1.89 57.53
4 & ®B Li JS. Preliminary study on the damage loss and control indexes of wheat

SRST T MR TR TR L /N AR PRLRRS AT 5% B2 047
Wk, OTER B R R . EEEVERY, TR EARZGIRE
R 2K o MR ok BRI £/ N 22 R PR R AT A BE R,
<10 d, BT 5 Ry . MRk N hARSE 2
Weefite, AAOEIREEIRER, LB KPR TR SR 2OR . AR
T 5 P e 0 X b e o 18 /N2 R 19 5 P R
FEEIPAN, XSS < 100, 158 BTtk msk ik T g il i DI G 2
PR XN B A B A AN AT 52 9 KUK
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