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ABSTRACT: Pesticide residues are related to a series of problems such as environmental pollution and food safety,
and sample processing is a key to the whole process of analysis and detection, so it is of far-reaching significance to
establish reliable and safe pretreatment technology for pesticide detection. As a pre-treatment method for pesticide

residue analysis, QUEChERS, which stands for “quick, easy, cheap, effective, rugged and safe”, is widely used in the
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field of test analysis because of its fast, simple, cheap and efficient characteristics. Based on the comparative analysis of

six common pre-treatment technologies for pesticide residues, QUEChERS is selected as the discussion object in this

paper, and the effects of the selection and ratio optimization of materials such as extractant, analytical protectant and

purifying agent involved in the QUEChERS method on improving the pre-treatment efficiency isanalyzed. And the

application of QUEChERS method combined with different chromatography and mass spectrometry techniques in

pesticide residue detection was reviewed. Furthermore, in view of the problems faced by QUEChERS technology in

practical application, the development prospect of new purification materials in improving QUEChERS method is further

discussed, in order to provide further technical reference for improving and expanding the pre-treatment technology.
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Fig.3 QuEChERS extraction steps of other substrate species
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Table 1 Comparative analysis of common pretreatment techniques for pesticide residues
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Table 2 Application of QUEChERS technology in the extraction of pesticide residues from various products

eS| FEJTRAS SRR RO VAXCIWIRES ENES FETR E =BT
% 6 Fife 2 QuEChERS HPLC-MS/MS  78.8%~106.3%  LOQ: 0.02~13.33 pg/kg [44]
HAER . Foon. A 66 Flczs " . .
B A % QuEChERS LC-MS/MS 55%~122% 0.1~8 pg/kg [45]
e E @ 304 Fiife 2l QuEChERS UPLC-MS/MS  73.7%~115.9% LOQ: 10 pg/kg [46]
Fhti 19 Fife 2y QuEChERS UPLC-MS/MS  79.8%~103.9%  LOQ: 0.15~1.50 pg/kg [47]
WA 70 Fie 2 QuEChERS GC-MS/MS 71.6%~108% LOQ: 0.015~0.060 mg/kg  [48]
K 12 Fefezlj QuEChERS GC-MS/MS  89.11%~98.92%  LOQ: 0.0060~0.0088 mg/kg  [49]
S N 1 FiRZCGRGMIERS)  QuEChERS GC-MS/MS  107.8%~117.5% LOQ: 4.80 pg/kg [50]
el AT 20 #fcZy  QuEChERS HREA LC-MS/MS 61.4%~113.3% / [51]
S KK 5 Fpfezy QuEChERS UPLC-MS/MS 88%~111% LOQ: 0.002 mg/kg [52]
e 172 Fife 2y QuEChERS GC-MS/MS 70.1%~114.9% LOQ: 2~10 pg/kg [53]
-_— ZIRRIH 7 FhfeZy QuEChERS HPLC-MS/MS  86.9%~106.3% LOQ: 5~50 pg/kg [54]
ey WERRE, KE ., TR PR 2RI )  QuEChERS LC-MS/MS 89.9%~102.3% LOQ: 70 pg/kg [29]
J— 1 P2 R sk B
BB TR ) QuEChERS LC-MS/MS 87.1%~110.5% LOQ: 0.01 mg/kg [55]
H
BHBEELS . GC-MS/MS/
Hia b 13 Fife 2y QuEChERS LO-MS/MS 68.2%~119.8% / [56]
BHREGTE. A6
i A A EH 13 Flfe 2l QuEChERS LC-MS/MS 84.3%~102% LOQ: 0.1~1 pg/kg [571
B XOBREERI )
I 73 Fidezy uEChERS PTV-GC-MS/MS  67.1%~111.4% / 58
Q [58]
TR ES . 5
6 P RESER 2 EChERS GC-NCI-MS 87.0~103.6% / 59
B SRR s Qu ° 591
T 25 R 5% A QuEChERS GPC+GC-MS  73.1%~114.0%  LOQ: 0.001~0.01 mg/kg [60]
2 . ZREMRANKAE R
44 7 Z -MS/M 1%~118.0%  LOQ: 0.002~0. k 1
o SR Fhae2l WL QUECERS GC-MS/MS 60.1%~118.0%  LOQ: 0.002~0.593 pg/kg [61]
A& 30 Figezy QuEChERS UPLC-MS/MS  76.4%~108.0%  LOQ: 0.001~0.005 mg/kg [62]
RS B 31 Fpaezy QuEChERS UPLC-MS/MS 72%~115%  LOQ: 0.00002~0.002 mg/kg  [63]
% 25k QuEChERS GC-MS/MS 71.5%~120.4% LOQ: 1.7~12.0 pg/kg [64]
2 63 Fife 25k i h / /k
. . R LR T R -
L EEEUTITAR IR IR 2 Rl 2 (R SER B _ESI- .
3% rﬁ?ﬁ;‘gi% i Wg u;ﬁﬁi;m QUECHERS Hllz}SC/NI?SSI 88.8%-~93 4% L / [65]
R :85.8%~90.9%
.. L 1 PR ZG R e
AbnT X -1 %2 %) QuEChERS GC-MS 74.2%~91.9% LOQ: 0.005 mg/kg [66]
H
i) e ,
. 8 BN 2 EChERS GC 71.1%~114.2% LOQ: 0.02~0.05 mg/k; 67
PRI 1 4: Qu Q mg/kg [67]
B XA 12 Pl 2% 64 QuEChERS GC 71.6%~109.0%  LOQ: 0.006~0.05 mg/kg [68]
A2 EAGH
%* er uf I 47 Fife 2y QuEChERS GC-MS/MS 81%~102.2% LOQ: 0.0029~0.0712 mg/kg  [69]
4 ‘/J\
e Fﬁ ij;ﬁﬁ*)lﬂ"ﬁﬂi
At SRS 33 Fhaezy QuEChERS GC-MS/MS 82.7%~103.8% / [70]
/d‘\
FEEVJ/« 23 P LA ZY MWCNTs-QUEChERS GC 81.8%~107.2%  LOQ: 0.03~0.06 mg/kg [71]
IR FEIRMT -15-C e
R o Rt 10 Fife 2y SBA-15-Cis-QUECKE 151 \ig/ms 72%~111% LOQ: 0.2~0.9 ug/kg [72]
HiZE it RS

SIS BB S (gas chromatography-triple quadrupole tandem mass spectrometry, GC-MS/MS); TR {83 FE B B 1% (liquid
chromatography- massspectrometry, LC-MS/MS); i # A0ROHH (04335 H2 B B335 (ultra performance liquid chromatography-tandem mass spectrometry,
UPLC-MS/MS); B3 A (3% - 58 B i 1% 15 (high performance liquid chromatography-tandem mass spectrometry, HPLC-MS/MS); AR &3i%-11
A8 AL BTi%5 (gas chromatography-mass spectrometry operated in negative-ion chemical ionization mode , GC-NCI-MS); #1875 % (411 5
B A (938 - 5T %7 (gel permeation chromatographic clean-up coupled with gas chromatography-triple quadrupole mass spectrometry,
GPC+GC-MS); =5 R AT €2, 33% - L 15 557 B Tk T 1% 5 (high performance liquid chromatography coupled with electrospray ionization tandem mass
spectrometry, HPLC-ESI-MS/MS); “SAH 1% (gas chromatography, GC); ZEERRAN K4S (multi walled carbon nanotubes, MWCNTSs); i &I/ fL
#1#}-QuEChERS (QUEChERS with self-synthesized novel mesoporous materials, SBA-15-C s-QUEChERS); /{3652 SCiik 51 B EHLAARKAE .
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MR, (53 5% B W0 o A B R B R B e R A )
M, SR SRR R RE A B RIIG o RT Rk )

R TA S HAAE LR QUEChERS $ AR 454 thfk
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