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ABSTRACT: Objective To establish an analytical method for the determination of pyrasulfotole and its metabolite
residue in animal-derived products by ultra performance liquid chromatography-quadrupole/orbitrap high resolution
mass spectrometry. Methods The samples were extracted with formic acid-acetonitrile solution, the extract was
degreased by low temperature freezing first, and then cleaned up with stearyl bonded silica gel, graphitized carbon,
and anhydrous magnesium sulfate as dispersive solid-phase extraction sorbent. The chromatographic analysis was

performed on a Waters Acquity UPLC HSS T3 column with 0.2% formic acid solution and methanol as mobile phase
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by gradient elution, high resolution mass spectrometry parallel reaction monitoring scanning mode was used for

qualitative screening and quantitative analysis by positive ion acquisition and an matrix matching external standard

method was used for quantification. Results The calibration curves of pyrasulfotole and its metabolite were linear

in the range 0.5-50.0 png/L respectively, with correlation coefficients greater than 0.995. The average recoveries of

blank samples at 4 levels were 82.4%—114.6%, the relative standard deviations (n=6) were 3.1%—8.9%; and the limits

of detection were 0.3 pg/kg, the limits of quantitation were 1.0 pg/kg. Conclusion This method is simple, rapid,

sensitive and accurate, can be used for rapid detection of pyrasulfotole and its metabolites in animal-derived products.

KEY WORDS: pyrasulfotole; metabolite; animal-derived products; ultra performance liquid chromatography-

quadrupole/orbitrap high resolution mass spectrometry
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K g TR 1) OB 1 1 0 256 o A A LI B A T A
PLEEG, HARPEVESE . Jr A AR 0% A5 58 1t
A5, TESHYYIRET Al B 5 B 00 B RS I A
Z I PO AR T R R 4 4 43 M AR A RS
FESLFTAN I, 454 UPLC-Q-Orbitrap HRMS, #Ht 7 sh#y ik
P il R R TG LA R FLAC P 5k B A i, BT
TR SR 7 i R Tt F bk A 178 XU T At £ At i e R
SCA Bl AR 52 5 e A XUBS: 1) A2 A

1 #MRE5RZE

1.1 RS

WL EN. AL YR B I SEREY
FEania A i .

WECKE. Nl ., 4B B . oK R 8 (anhydrous
magnesium sulfate, MgSO,) . & 1k 44 (sodium chloride,
NaClh)(5r#r4t, EZ5ERAALFARAF);, . HEE.
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Fik 54 HESI BTk 3 WiZs B R h 3500 V; &
MWL N 350°C; & FAERETE: 350°C; REHA:
AT RN Wi (parallel reaction monitoring, PRM)#ER,, 1F
BT BN, 35 arb; BiTHIAT(N,): 10 arb; 204
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Table 1 Mass spectrometric parameters for qualitative and quantitative analysis of pyrasulfotole and its metabolites

&Y 43 ¥ K05 T i (mz) B P2 14+ B4 Bt 8] /min T BT (mlz)
T I e C1,H15F3N,0,8 363.06210 [M+H]* 3.95 250.99136*, 113.06780
i e b e - 56 FR C1;H, F3N,0,8 349.04640 [M+H]" 3.94 250.99136*, 283.01663
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Fig.2 Secondary mass spectrometry quantitative ion extraction chromatograms of pyrasulfotole and its metabolites (1 ng/mL)
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Fig.3 Effects of different extraction solvents on the recovery of
pyrasulfotole and its metabolite (n=3)
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Fig.4 Effects of extraction solvent volume on the recoveries of
pyrasulfotole and its metabolite (n=3)
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Fig.5 Effects of extraction purification reagents on the recoveries of
pyrasulfotole and its metabolite (n=3)
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F1 50 mg)X Ak B g ma, 5 IR3RWT, 5. 10 1 20 mg
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Fig.6 Matrix effects of pyrasulfotole and its metabolites in
different substrates

24 FEFIIE
241 “AMXZHEFHR

F R 1.3.2 5 T b e i s 1 FEAC ) R A A v
TARRE R B BE BV AR TARE M, % 1.3.3 AN ik
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Lo TEZS FRE LI P SIS e R E IS WS _E AL 2,
PL 3 A% 5 W8 HE (S/N=3) 1 i€ J5 ¥ i A6 U BR (limits  of
detection, LODs), L 10 {551 HL(S/N=10)#f & 17 2% (1 &
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WA R0 R A T 356 Jo HP A 28 [ U R R 26 2R B0 () T
2, SRR, VAR 8 FhIL R EOR b, R
e K AT & PR 0.5~50.0 pg/L INEME 6 R BT,
I RZBEI KT 0.995; FkK RN 0.3 pgke, HikE
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Table 2 Regression equation and correlation coefficient (r) of
pyrasulfotole and its metabolite

st e 9 EIEp:¥ AR B
WAl 7=5.835x10°X+2.546%10° 0.9989
4P ¥=5.342x10°X-0.765%10° 0.9956
FW 7=5.243x10°X+5.454%10° 0.9977
M ¥=5.536x10°X-6.944x10* 0.9978
mEEp g A ¥=5.456x10°X—4.488x10°  0.9988
FHF - ¥=5.268x10°X+4.457x10* 0.9967
FH ¥=5.256x10°X+3.568x10° 0.9958
WGE  7=5355x10°X+3.676x10° 0.9988
Y ¥=5.225x10°X-4.476x10° 0.9987
B Y=8.432x10°X+2.543x10° 0.9968
W Y=7.832x10°X+4.548x10° 0.9974
FHW Y=7.658x10°X+5.348%10° 0.9963
—— WA Y=8.141x10°X+6.258x10* 0.9966
i R XA Y=7.845x10°X-2.358%10° 0.9968
BIF r=6.632x10°X-1.567x10° 0.9978
FH r=6.532x10°X+7.978x10* 0.9978
X y=8.115x10°X-3.378x10° 0.9968
U ¥=6.432x10°X+1.232x10° 0.9976
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SRR R AL SR B R BE
FA-WRE S 25 AR LA T 4 AN KRG IdR B SE 58, A4
IFRHBESATIAE 6 YR, A1 IS0 AR X AR v AR 25 (relative
standard deviations, RSDs, n=6) VL3¢ 3. fifft ik 5 nk s Az H
AR ok T e - R TE 4 SR KR - 34 [l
e #ky 82.4%~114.6%, RSDs K 3.1%~8.9%, 4 GB/T
27404—2008  SZI0 = B S ) MR (Y &
X<0.1 mg/kg B, NS RN TE 60%~120%:2 [1], RSDs<
15%), 2% B 7 vk BAT B0 I v J3E RORG 2% JE
2.5 SEPREEmAST

FAA AT A A ER . ER . XSR L EIT.
ERF . XSEREDFEAN A 5 AT, (AE—0E 4
WIRE S P AG H RETE R I E, KGN 2.3 ng/ke, S BB,
AR 7 e - 5 FH 35 A
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Table 3 Average recoveries and RSDs for pyroxasulfone spiked in different sample matrices (n=6)
FE Ik Jinds 1 pg/ke Jinn 2 pg/ke JInAR 10 pg/kg JindR 60 pg/kg
ISR /%  RSDs/% [EIC%/%  RSDs/% [EIR/%  RSDs/% [EIR/%  RSDs/%

4 94.5 6.7 89.2 4.1 95.8 6.2 95.6 53
FER 94.1 6.1 93.9 45 96.8 5.8 92.5 4.6
TR e A 97.3 6.6 109.8 3.1 95.6 5.4 114.6 4.7
X5 R 93.0 7.4 95.2 5.6 94.6 5.7 87.0 5.3
s 82.4 6.5 84.6 6.7 93.5 6.2 96.4 4.9
FI 86.1 8.5 91.8 6.4 102.4 438 98.3 4.1
X HE 95.3 7.6 92.7 6.0 97.5 6.7 98.4 8.9
LS ] 96.8 6.5 94.6 5.5 96.5 5.9 98.0 6.3
4+ 92.4 6.4 91.4 6.3 98.7 53 96.5 43
ESS 89.4 6.3 88.5 5.6 93.6 4.6 97.5 3.4
o 94.3 5.4 98.6 6.3 94.5 49 95.5 4.6
T I e - X4 1R 89.6 5.7 93.4 5.4 95.5 4.6 93.6 52
It PR s 85.2 7.6 87.5 6.5 94.8 5.9 95.4 4.6
FI 87.3 7.9 93.5 7.3 98.5 6.7 95.4 5.6
X HE 88.9 8.6 86.9 7.9 93.7 5.8 96.8 53
LS ] 94.7 5.8 92.6 53 97.5 5.1 101.5 45

glyphosate-resistant horseweed in winter wheat with pyrasulfotole
3 =] i% premixed with bromoxynil [J]. Weed Technol, 2016, 30(1): 291-296.
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