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Resear ch progress of sample preparation methodsin veterinary drug residue
analysis for animal-derived foods
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ABSTRACT: With the development of breeding industry, veterinary drug residue in animal-derived foods has
become a crucial issue in food quality and safety. Because of the complexity of food matrix and the trace
amount of veterinary drug residue, it is an eager demand to develop fast, simple, high sensitivity and high
applicability veterinary drug residues determination methods. Sample preparation is a key step of veterinary
drug residue analysis, which affects the result of testing. Currently, the common sample preparation methods
are liquid-liquid extraction, solid-phase extraction and QuEChERS. In this article, the commonly used
sample preparation methods were reviewed; new applications of sample preparation methods in the
determination of veterinary drug residue in recent years were studied; and expectations of further
development were offered.
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Tablel The determination of veterinary drug residuesusing LLE as sample preparation
()
, 60.4%~96.3%
HPLC [16]
(3 [CsMIM][PFs] , LOD  0.5~1.1 ug/kg
© 20% , HPLC 90.8%~104.7% .
LOD 1.21 pg/kg (17]
0.1% 0.1%
(EDTA) ,
(143) , 0.05% UHPLC-MS LOD  15~150 pg/kg [11]
(V:V, 25:75)
160 ’ HPLC-MS/M 14
(160) V2V, 25:75) UHPLC-MS/MS -/ (14]
91%~119%
-EDTA ,
5 (41) UPLC-MS/MS  CCa  0.01~513 pg/kg [12]
CCB  0.02~330 pg/kg
EDTA-Mcllvaine S )
7 (26) p-TSA TMPD , LC-MS/MS 88%~118% [13]
LOD  0.073~0.915 pg/kg
(16) : LC-MS/MS 80%-~120% 18
) LOQ  10~25 pg/kg (18]
5 (33) , LC-MS/MS LOD  0.01~3.7 pg/kg [19]
8 (38) - ’ LC-MS/MS 3~123% 20
i LOQ  5~20 pg/kg (201
A
- - (77, 80:20:1) , 62%~95%
2 LC-MS/MS [21]
LOD  0.9~27.1 pg/kg
70%
10 16 LC-MS/MS 30~50% 15
(120) ) LOD  0.5~3.0 pg/kg (1]
LOQ  1.5~10.0 ug/kg
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Table2 The determination of veterinary drug residues using SPE as sample preparation

()
87%~102%
- () 3:2) , HLB
(22) GC-MS LOD  0.4~3.3 pug/kg [22]
’ LOQ  1.2~10 pg/kg
(38) 0.1 mol/L PBS, HLB ’ UPLC-MS/MS 68%~118% 26
.1 mo N s =
LOQ  0.03~10 pg/kg (26]
- (7, 10)
-5% (V:v, 1:3) s
(143) HLB UHPLC-MS LOD  15~150 pg/kg [23]
, Strata-X ’
- (VV,  LC-MS/MS 83 2% 122% [27]
) P o LOD 2 pg/kg
@27 70:30) - (7:,70:30)
LOQ 3 ng/kg
0.1 mol/L EDTA 81%~110%
7 (39) , HLB , UPLC-MS/MS  CCa  0.22~1024 pg/kg [28]
CCA  0.48~1048 ng/kg
AT T 40%~115%
8 (23) EDTA, HLB , UPLC-MS/MS  LOD  0.01~1.11 pg/kg [29]
LOQ  0.02~3.70 pg/kg
71.73%~113.13%
) ’ UFLC LOD  4.39~7.82 pg/kg [30]
LOQ  14.62~26.08 pg/kg
- (7Y, 95:5) -
35%~140%
Vv, 15:2) , PEP
11 (66) UPLC-MS/MS  LOD  0.2~5 pg/kg [31]
’ ’ LO 0.5~20 pg/k
- (VV,20:80) Q Herke
1 ,
0.002 mol/L LC-MS/MS 65%~100% .
(10 ,Cis . i LOD  0.5~10 pg/kg (32]
LOQ  1.0~30 pg/kg
[)’_ -
- , ., MCX LOMS 80%~125% 33
(22) ,5% - , ) LOD 0.5 pg/kg (331
0.1%  (V:,10:90)
- , , Cis PSA LOMS 39.0%~151.5% 34]
@31 , 0.1% - Vv, i LOD  0.01~5 pg/kg
5:95) LOQ 0.1~10 pg /kg
2% ,
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, , 0.2% ,
%) HLB LC-MS LOD 0.2 pg/kg [35]
0.2% LOQ 1.0 pg/kg
- , PSA C ’
’ ; Az UPLC-MS 60%~120% 8
’ " ) LOD  0.01~5 pg/kg (8]
(73) 5:95)
LOQ  0.1~10 pg/kg
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Table3 The determination of veterinary drug residues using QUEChERS as sample preparation

% 3 R A QUEChERS BT ARFITE AR BRICW S X

()
80.2%~93.5%
(14) ., Ci LC-MS/MS LOD  0.43~1.22 pg/kg [46]
LOQ  1.27~3.71 ngkg
s - (7, 1:99) 50%~120%
(24) ,  PSA , LC-MS/MS  LOD  0.5~14.5 pg/kg [50]
95%  (V:V, 1:9999) LOQ  1.8~48.4 pg/kg
- (7Y, 5:95) , 72%~108%
®) Cis PSA , - UPLC LOD  0.1~4.7 pg/kg [47]
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5% - s Cis
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’ LOD 2.73 ug/kg (48]
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s 170 - ] -
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(29) 9:1)
5% - C]g 6 s
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b 109 LOD  10pg/kg
3 ,
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