422 52 i3 o 4R Vol. 42 No. 2
202143 H Journal of Chinese Mass Spectrometry Society Mar. 2021

GC-MS/MS &M 7€ 2L it 0 A i if 57 Y i 44
W5 Fh 3 TS XU RS AL i e i 28 A 24 B )

AN BB R, LW R B, R K
Crpr ] 3t 4 AR5 BE o 4% s o 5 00 2 R O 1| 48 TS S 86 . U )1 B #f 610021)

T g7 TS - TS (GC-MS/MS) 3k [ B 0 i 2L 30y 740 1T 375 Y0 700 284 80 A o 2 il 350 v 3 8 1 JRL
I M W A T 25 A 247 Bl 7). A 24 4 ) 2 H AR B L 20 C R LA 8 000 r/min B0 5 min, B FVE W, o
0. 22 pmyE R 43 H71 . RA VE-WAXms B 418 H: (60 mX0.25 mmX0.25 pm) 435, 2 K N Wl
(MRMD A0  E » AMR vk 8 ik, AR R 3 PR 25 B FIFE 1. 0~40. 0 mg/L ¥R LI N L HE LR R
U S RBURDH KT 0,999, ik i PR 3. 1~6. 8 mg/ kg, FL il B A1 AT 4 15 B A 24 B - 359
Kk T2 43 ) A 98. 296 ~108. 9% 1 98. 1% ~111. 7% M XS R VE IR 22 50 B K 0. 4% ~2. 6 % F1 0. 4% ~
3.4% (n=6), RFZ I AL T B 94 0y FLIM RN 27 {5y A I R AL AR 25 IR RE L Hrb 6 R N-H
NI o B (5 REFE L 0. 02206 ~11. 328%6) , 2 46 i 2-Mk I e i (75 s JE ] 0. 01826 ~0. 023%) . 1%
LG PR TRT 0 R v A A S T T I e 0 s L v R T R TR R R A 2 1 R P 3 A
e AU By ok gt A ) 286 8 24 Bl 71

SRR AR < oA 2 TR 5 A 245 B R 5 b g o TR 5 S €5 3% H BT (GC-MIS/MIS)

FE 5 %S :0657. 63 kAR ARG : A XEHE:1004-2997(2021)02-0163-09 T
doi: 10. 7538 /zpxb. 2020. 0030 FF AR 2 (R IRAR S ) BRIRAD (OSID) : By

Determination of Three High Risk Pyrrolidone Pesticide Adjuvants
in EC and SL Pesticide Formulations by GC-MS/MS
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XU Yang, CHEN Lu, WU Wei

(Standard and Testing Technology of Tea Key Laboratory of Sichuan Province ,
National Institute of Measurement and Testing Technology, Chengdu 610021, China)

Abstract: A method based on gas chromatography-tandem mass spectrometry (GC-MS/
MS) was developed for the simultaneous determination of three high risk pyrrolidone
pesticide adjuvants in emulsifiable concentrate (EC) and soluble concentrate (SL.) pesti-
cide formulations. After diluting with methanol, the pesticide formulation was centri-

fuged at 8 000 r/min for 5 min at 20 °C, and the supernatant was filtered through 0. 22
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pm membrane. After separation on a VF-WAXms column, the analytes were detected
by GC-MS/MS at multiple reaction monitoring (MRM) mode and quantified using the
external standard method. Good linearities were obtained for the three pyrrolidone pes-
ticide adjuvants in the linear range of 1. 0-40.0 mg/L with the correlation coefficients
(R?) larger than 0. 999. The limits of quantitation (LOQs) were 3. 1-6. 8 mg/kg. The
average recoveries in EC and SL samples were 98. 2%-108. 9% and 98.1%-111. 7%, and
the relative standard deviations (RSDs, n=6) were 0.4%-2.6% and 0.4%-3.4%,
respectively. 94 samples of EC and 27 samples of SL pesticide formulations sold in the
market were detected. N-methyl pyrrolidone was detected in 6 samples with the con-
tents ranging from 0.022% to 11.328% , and 2-pyrrolidone was detected in 2 samples
with the contents ranging from 0.018% to 0.023%. This method has certain advanta-
geous, such as simpler operation, higher sensitivity, and better accuracy, which is suit-
able for the simultaneous determination of three pyrrolidone pesticide adjuvants in EC
and SL pesticide formulations.

Key words: pesticide formulations; pesticide adjuvants; pyrrolidone; gas chromatogra-

phy-tandem mass spectrometry (GC-MS/MS)
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Table 1 Chemical abstract service (CAS) numbers and GC-MS/MS parameters

of three pyrrolidone pesticide adjuvants
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Fig. 1 Effect of solvent and matrix effect

on the peak of pyrrolidones (n=6)
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Fig. 2 Typical MRM chromatogram of

three pyrrolidone pesticide adjuvants
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Table 2 Linear ranges, regression equations, correlation coefficients and

limits of quantification of the three pyrrolidone pesticide adjuvants

LA y AHR R AL & =R
et ‘ L7 B o
Linear range/ Correlation LOQ/
Compound Regression equation
(mg/L) coefficient (R?) (mg/kg)
N- B35 s % o il 1.0~40.0 y=9834. 4x+1603. 6 0. 9999 3.1
1-Z, 5t~ 2- ik, & byt il 1. 0~40.0 y=15445. 0x+4801. 9 0.9999 3.3
2N 1 s 1l 1.0~40.0 y=10172. 4x+1568.9 0.9999 6.8
15710 15710
a b
B 1.0F NEP PYR > 1.0F NEP PYR
g g NMP
= NMP| =
0.5F 0.5F
0.0 T 0.0 T
10 15 20 10 15 20
tp/min tp/min

3 3FMLIRATENR R AR FIEILME (a) FIRNF KA E (b) H M H LOQ 7K F ik in & 1% B
Fig.3 Chromatograms of LOQ levels of three pyrrolidone pesticideadded in EC (a) and SL (b) samples



168

=)

R

RI SHMEREMEARAGFEARBEMATAIRAANBEERPEREMBERE
Table 3 Recoveries and RSDs for the three pyrrolidone pesticide adjuvants in EC and SL samples

T A5 8 AL X ofE B 25
Recovery/ % (RSD/ %)
k& B N
o 3Ll EC AR SL
Compound

LOQ ¥ 0.05%%Mm 0. 1%%Mm 0. 2208 LOQ M 0.05% ¥ 0. 1%Hm 0. 2% #
LOQ add 0.05% add  0.1% add 0.2% add LOQ add 0.05% add  0.1% add 0.2% add

N-HFEmpng bl 108.9(2.6) 99.0(1. 4) 100. 1(1.9)  101.3(0.7) 111.7¢3. 4) 98.1(2. D 99.8(1.9) 101. 5€0. 5)
1-Z H-2-Me Mg el 105. 8(1.7) 98.2(0.8) 98. 4(1.7) 99.8(0.4) 103.8(2.9) 98.6(2.4) 99.3(2. D 98.2(0.4)

2+ % . il 101. 4(1. 8) 99. 1(1. ) 99.8(0.6) 101. 2(1. &) 100. 3(2. 4) 99.9(1. 4) 100. 7(1. 2) 101. 1(1. 4)

R4 4R AFENFERUNER NREWERBNIRAERE

Table 4 Sample results, recoveries and RSDs of four methods

oo 0. 05 Y0¥ 0. 17 m 0. 2%V
il 0.05% add 0.1% add 0.2% add

FEfh R et &t - - B -
Sample  Method Compound Content/ % ) i iy 2% i Ay ] i % iR &S LR
RSD/ L MeE R L el
% Recovery/ % RSD/ % Recovery/ % RSD/ % Recovery/ 4 RSD/ %

FUEmR o NMP 0.109 3.2 101. 2 6.7 97.8 3.3 95.7 4.7

(50 g/L NEP - - 102.6 3.2 95.4 4.1 94.3 1.8

L3 PYR — - 101.3 3.5 92.7 1.8 91.7 3.5

bhi13] NMP 0.120 2.7 103. 4 1.7 106. 3 3.5 103.7 3.5

NEP — - 105. 2 1.9 102.1 1.7 102. 6 4,2

PYR — - 108. 2 2.5 103.1 4.9 103.9 2.7

b1zl NMP 0.104 2.8 96. 2 5.5 90. 1 3.4 89.8 3.8

NEP — - 99.8 6.9 95.8 4.8 93.2 3.2

PYR - - 94.9 L4 89.5 3.2 88.3 1.9

)ik NMP 0.115 1.3 100.3 1.8 100. 1 0.8 99.7 0.6

NEP — - 99.2 1.5 98.9 0.5 98.4 0.5

PYR — - 99.4 0.4 100. 9 0.7 99.7 0.9

FEHE NMP - - 103.4 7.7 93.1 3.6 94.5 3.2

@%mn NEP - - 105.3 6.4 94, 2 3.1 91.7 2.1

D PYR 0.020 2.1 102. 4 5.8 95.5 2.4 90.0 1.9

bh{13] NMP - — 110. 2 3.3 106. 4 3.0 102.3 2.5

NEP - - 105. 6 1.7 101.5 2.7 103.3 2.0

PYR 0.022 1.8 108. 1 1.9 104.4 1.9 104, 6 3.1

12 NMP - - 99.8 4.4 95.8 1.1 92.1 1.8

NEP - — 101.1 3.2 94,3 2.5 90.3 1.2

PYR 0.016 3.0 95.9 3.4 91.2 3.4 89.7 2.3

Kk NMP — — 101.1 1.5 99,2 1.1 98.8 0.8

NEP - — 99.4 0.4 100. 6 0.5 98.6 1.4

PYR 0.018 1.4 99.7 1.1 100. 1 1.2 99.1 0.9

T ¥k a. SPE Bk . GC-MS W HIAR M B 28 B 20 B s vk b B B . GC-MS L bR i g 28 8 075 vk o ELEER R,
GC-MS ¥ 5 b o ih £ %2 50 W
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Table 5 Results for pesticide formulations revealed

at least one of the three pyrrolidone pesticide adjuvants
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