R EmEHY Modern Food Science and Technology 2024, Vol.40, No.3

QUEChERS-5 3% Bt 1E- B EL L’
NMEFEHAKEEP _HXR5*%E

K2, RS, B4, RYC, BT
(1. R RATER R A & 5o i 7 WEAR IR R P oo (K, #dki) 410153)
Q. #d K FRFARTAT, Hdakiyy 410153)
$E. 5 7 QuEChERS —Ft4-# 7! E]48 2 3 ( QUEChERS ) 5 & 3% 48 &3 - # 82 /3 (HPLC-MS/MS ) B%
MK de o ZF R R GGk, e R A A 0.1% (RABRa4) FTRRA LB UEERIX, RIUREZ 0.6 g KR TH -
SR EA 02 g Lo N- RIS RE A EBUSL, 40 CT RPGREET, MA K 1.0 mL 2%, £ 022 um
FEMRITIE, FHACRAEEE - BHRENE. B ARMLA KA Kinetex C18 &34 (100 mmx2.1 mm, 2.6 pm) 55,
KA THEA 0.1% (AR5H) FERKERTH LR, EL%ES TR (ES). @B ER (SRM) HXT
HATME, ARERAREEMEE, SREY, BAFME 2~100 ng/L 8B R KMX 2 BRAF, AKX RHH 0999 5,
trd R (LOD) A2 ZM (LOQ) #4114 0.5 ngkg 2 1.0 nglkg., A2 é . L KRS A b S EAHF LI, £3
MRB AT T, ZF KRR 6T FE A 78.9%~110.6%, RSD % 3.8%~6.8%. ZH kAA ik, FEHESL
RGO L, HAAGENKZHF ZF REGREGENE K.
KR SHEORAR EGE - BITiE L, QUEChERS i%; —F AR ; ABE K=&
MEHS: 1673-9078(2024)03-319-325 DOI: 10.13982/j.mfst.1673-9078.2024.3.0197

Determination of Pendimethalin Residues in Aquatic Products from Rice Fields by
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Abstract: A method based on Quick, Easy, Cheap, Effective, Rugged and Safe (QuUEChERS) dispersive solid-
phase extraction coupled with high performance liquid chromatography tandem mass spectrometry was developed for the
determination of pendimethalin in aquatic products. The samples were extracted with ethyl acetate containing 0.1% (V/V) formic
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acid, and the extracts were purified by dispersive solid-phase extraction with 0.6 g polystyrene-divinylbenzene (PS-DVB)
and 0.2 g primary secondary amine (PSA) sorbents. The purified extracts were collected and concentrated at 40 “C to almost
dry under nitrogen gas. The resulting extracts were re-dissolved in 1.0 mL of acetonitrile, filtered through microfiltration
membrane (0.22 um), and analyzed by high performance liquid chromatography-tandem mass spectrometry. The target
compounds were separated on a Kinetex C18 column (100 mmx2.1 mm, 2.6 um), and gradient elution was performed with
acetonitrile and 0.1% (V/V) aqueous formic acid solution. Electrospray ion source (ESI) and selective reaction monitoring
(SRM) were used for analysis, and the matrix-matched internal standard method was used for qualitative and quantitative
determinations. The results showed that good linear relationship was in the range of 2~100 pg/L, with the correlation
coefficient being 0.999 5. The limits of detection (LOD) and quantitation (LOQ) were 0.5 pg/kg and 1.0 pg/kg, respectively.
The average recoveries of pendimethalin at three different spiking levels in a sample matrix carp, procambarus clarkiir
or pelodiscus sinensis ranged from 78.9% to 110.6%, with RSDs ranging from 3.8% to 6.8% under. This method has the
advantages of high speed, accuracy and sensitivity, and can meet the requirements for detecting pendimethalin residue in
aquatic products from rice fields.
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Table 1 Elution process of the separation
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5 0.40 10 90
8 0.40 10 90
8.10 0.40 80 20
10 0.40 80 20
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Table 2 Mass spectrometry parameters for pendimethalin
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Fig.1 Effect of the different extraction solvents on the
recoveries of pendimethalin in carp, Procambarus clarkii
and Pelodiscus sinensis (n=3)
7Z: 1: Methanol, 2: Dichloromethane, 3: Acetonitrile,

4: Ethyl acetate, 5: Ethyl acetate (containing 0.1% formie acide).
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Table 3 Effect of the amounts of PSA and PS-DVB on the

recoveries of pendimethalin in carp, Procambarus clarkii and
Pelodiscus sinensis (n=3)

#e Adimg  wick Aaxik
PSA PS-DVB C, /% fkmERSD/%
200 400 0 78.6 5.44
200 600 0 93.7 3.27
o 200 800 0 92.1 6.09
200 0 400 825 9.34
200 0 600  78.9 10.8
200 0 800  84.8 721
200 400 0 801 4.15
200 600 0 89.6 5.07
5 AT 200 800 0 92.3 3.33
200 0 400 734 6.38
200 0 600  75.9 6.84
200 0 800  82.1 12.1
200 400 0 779 5.37
200 600 0 83.4 422
- 200 800 0 82.9 7.03
200 0 400 69.2 13.9
200 0 600 727 8.09
200 0 800 753 9.46
100 L E=3Carp Procambarus clarkii Pelodiscus sinensis
B 60 % % %¢ %,
N
=i N B
BB
30 35 40 50

Temperature / C
B2 AEERRRER S, 5 REREIRMRLEh
TR R B Y R T
Fig.2 Effect of the different temperature on the recoveries of
pendimethalin in carp, Procambarus clarkii and Pelodiscus

sinensis (n=3)
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Table 4 Matrix-matched calibration curves, correlation coefficients (R’), linear range, LOD and LOQ of pendimethalin

. vy &K # i FE LOD 2 2 LOQ
ey =) )3 7 A2 A ZH R
e Lk fng/L) J(ug/kg) J(ug/kg)
:—EPI&‘JH\ Y=61.741 348X+0.176 551 0.999 5 2~100 0.5 1.0

2.6 B EfEEE
R 5 ARERFPZHEKR BB RNBITIRERE

Table 5 Recoveries and relative standard deviations (RSDs)
of pendimethalin in different matrices (n=6)

o NE ERE AR
" /(ng/kg) /%  1a% RSD/%
1.0 78.9 3.78
be 5.0 104.2 4.19
20.0 89.7 5.07
1.0 82.5 6.33
FRBHES 50 87.9 5.26
20.0 102.4 4.08
1.0 81.1 4.26
o 4 5.0 110.6 6.83
20.0 93.2 5.47
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Fig.3 SRM chromatograms of blank samples spiked with
pendimethalin at 5.0 pg/kg
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