— 144 — 2026 3

DOI:10.15906/j.cnki.cn11-2975/5.2025020041—-05

QuUEChERS- -

1 1.2 3 4 1 1 *
(1. . 100193;2.
, 017300;3.
, 831400;4. . 100012)
[ - QUEChERS , 9
(GCS) . - ,QUECKERS ,EMR ,Cus ,
(ESI) (MRM) , . .9
0.5 ~ 50 pg/L (R*>0.999), (LOD)  0.05 ~ 0.08 pg/kg, (LOQ)  0.15 ~0.25 pg/
ke, 80.6% ~ 101.9%, (RSD)  2.6% ~ 9.7%(n=6), .
[ ] QUEChERS; - ; ; ;
[ 15816.17 [ 1A [ ] 1004-3314(2026)03-0144-06
(GCS) , ,2022)
( ,2021) , ( ,2023; ,
N 2022 ,2019) QuEChERS
( ,2023; ,2021), N N N
Y N ( b
( ,2023; ,2017; ,2010), 2020), , -
- . QuEChERS :
, 9
. ( ,2023; ,
( (2024110 ) 1
: , , 1.1
,E—mail: liuweil15810421732@163.com ( AB Sciex ,Sciex/Exion LC—
* : QTRAP 6500+ ); (

,E —mail : shanjihao2007

@163.com »AX2000A )i

hE4IM  https://www.cnki.net



o [ %71

2026 3 — 145 —
( ,BSA6202S  ); , o
( HITACHI ,CR30NX 1.4.2 5 g( +0.01 g)
)3 ( , 50 mL o 10 mL
TARGIN VX-III  ); ( IKA (80:20,V/V), 5 min, 4 ¢ Na,S0,
,MS 3 digital ); ( 1 ¢ NaCl, 1 min ,8000 r/min
,TTL-DCIT  ); ( 10 min, 4 ml. EMR , ,
Millipore Milli-Q - );EMR (300 mg/3 ml., , 40 <C ,
Agilent );ACQUITY UPLC CSH Cy - (20:80,V/V) 0.50 mL, 022 pm
( Waters )eo , LC-MS/MS 5
1.2 (Prednisone) | 1.5
(Prednisolone) | (Hydrocortisone) | 1.5.1 :ACQUITY
(Fludrocortisone ) | (Mepred- UPLC CSH C;z (2.1 mmx100 mm,1.7 wm);
nisone) . (Methylprednisolone ) | :0.1% (A) 0.1% (B);
(Dexamethasone) | (Betametha- :0.25 ml/min; :30 °C; :10 pL;
sone) . (Beclomethasone) , :0 ~ 2 min,25% ~ 26%B;2 ~ 4 min,
98.0%, ; 26% ~ 28%B;4 ~ 6 min,28% ~ 30%B;6 ~ 9 min,
( , Fisher Chemical ) ( 30%B;9 ~ 12 min,30% ~ 50%B;12 ~ 12.5 min,
, cleman ) ( , 50% ~ 25%B;12.5 ~ 15 min,25%B,
); R ( , 1.5.2 (ESI*);
)o (MRM) ; (CAD):
1.3 Medium; (CUR) :35 psi; (IS) .
1.3.1 5500 V; (TEM) :500 °C; (GS1):50
100.0 pg/mL ( N N psi; (GS2):50 psi; (EP) .
. 10 V; (CXP):12 V;
N ) 9 10mL 1,
, 2
10.0 pg/mL o 2.1 QuEChERS
1.3.2 2.1.1 . . -
10 mL , - ,
(20:80,V/V) - o
1.0 pg/mL o ;
1.33 9 ,
, 0.5.1.,5.10,50 pg/L o 3 pg/kg
o 9 , 100%
1.4 90% - .80% - , 10%
1.4.1 , - 20% - .30% - o 2
; ) 0 ) 80% - ;
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1 9
/(m/z)
/V /v
1 359.2 341.17,147.1 55,55 17,38
2 361.2 343.27,147.2 80,80 16,34
3 373.2 337.17,3009.1 60,60 20,18
4 375.3 357.37,339.2 66,66 16,16
5 363.3 121.17,327.2 70,70 33,23
6 381.2 239.0°,325.0 80,80 35,31
7 393.3 355.17,147.1 55,55 19,30
8 393.3 355.17,147.1 55,55 19,30
9 409.2 391.2°,279.3 55,55 17,29
:*
2 (%)—
%
(%)-
100-10 100-20 100-30 90-10 90-20 90-30 80-10 80-20 80-30
77.1 81.5 76.3 68.9 87.7 91.4 94.4 99.1 99.4
70.9 88.2 71.6 62.2 86.5 77.2 89.7 99.5 98.6
68.9 81.8 76.3 67.2 83.5 90.1 89.1 102.7 99.5
57.9 66.5 67.7 60.6 80.7 76.3 86.6 92.3 94.8
69.7 79.8 74.8 63.5 85.2 83.6 84.5 97.1 92.3
67.7 80.5 76.2 63.8 84.3 84.1 80.9 101.1 96.8
66.6 83.6 67.1 63.7 86.1 83.6 82.4 97.5 96.9
61.3 734 76.9 59.2 72.5 82.2 84.8 100.6 97.4
55.1 66.3 83.6 524 77.3 97.1 75.3 97.9 96.8
, 20%- 30% - Na,S0,~NaCl
) ’ o 3 ) 4 g
20% - o Na,S0, 1 gNaCl .
2.12 QuEChERS s 2.1.3 3 pglkg
s 9
, , HLB .EMR Ci, 4
, s EMR ,
o 3 ngkg 9 0
3 Na,SO,~NaCl(g)
%
Na,S0,~NaCl(g)
3-0.5 3-1 3-1.5 4-0.5 4-1 4-1.5 5-0.5 5-1 5-1.5
81.0 82.5 79.2 91.7 96.3 94.6 78.7 88.5 81.8
80.8 83.1 81.5 87.0 97.2 929 82.9 87.6 77.6
78.9 84.8 71.3 87.9 97.0 92.1 77.2 86.2 80.3
77.8 76.5 77.6 85.5 95.0 88.0 80.0 84.2 79.5
79.6 79.7 79.8 82.5 96.8 92.1 83.6 87.9 82.8
77.6 80.4 81.2 81.8 102.3 954 83.8 86.0 83.7
76.6 81.6 77.1 80.2 97.0 90.4 83.1 88.3 80.5
71.2 77.4 76.2 82.7 101.7 929 79.4 82.3 80.0
75.1 76.3 81.6 75.2 93.6 88.2 72.0 82.6 71.3
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4 0 ,
HLB EMR Cis 2.3
93.7 98.8 87.7 0.1% _ 0.1% _
94.2 97.6 88.4
91.9 98.1 89.1 ’
89.7 101.5 87.8 o
90.2 95.8 86.6 . 0.1% - 0.1% —
90.1 97.7 88.2 9
91.4 96.2 85.8
93.3 99.1 86.1 °
€05 030 013 25.30.35.40 °C
2.2 . ,
(20:80,V/V) , 30C .9 .
(1 mg/L.), : : MEM
9 (MF) 0.838 ~ 9
1.096, : EMR (02 pg/l) D
19
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2.4 N 2.6
) o N 20 ,
,9 0.5 ~ 50 pe/L 3 ,
o 5 , 0.57 ~ 3.39 pglke, o
0.999;9 3
0.05 ~ 0.08 pg/ke, 0.15 ~
0.25 pg/keg, QuEChERS - - 9
5 9 ’ ’
Y A b
>
R /() I(pglks)
V=122300+18213305  0.99912 007 020 o
Y=36484045142356 0.99946 008 025
Y=105000X+22.66440  0.99912 005 0.5 1] , , L
Y=454814X+20.87053 099958 0.08 025 0. ,2021,12 (19):7541 ~
¥=56936.744620700 099910 005 0.5 7548,
Y=371237X+19155310 099900 008 025 2] ’ , . QuEChERS
Y=14646.64013K+195.87162  0.99944 007 020 0. 2022.,43(2) 1264 ~ 269,
Y=14652.67009X+156.41875  0.99950 005 0.5 o]
Y=461809X+36.30681  0.99904 007 020 '
0. ,2010,30(3) :428 ~ 432.
2.5 GB31650- M . o B
. ( ),2022,42
2019 9 Ul
(6):107 ~ 110.
MRL
(MRL), 5] , .QuEChERS
(0.15 pg/kg) .2 (0.3 0l ,2019,40(2) :46 ~ 51,56.
pekg) 10 (L5 pglkg) [6] : - ,
, 6 6 5 2023,3:148 ~ 150.
6 9 [7] ) s , .QuEChERS
b
1. 12023 ,4:15 ~ 16.
80.6% ~ 101.9%, (RS- U
8] , , .QuEChERS
Ds) 2.6% ~9.7%,
6 9 (n=6) o
0.15 pgrkg 0.30 perkg 1.50 pg/kg
RSD RSD RSD
83.0 7.6 88.2 5.1 96.9 42
85.7 8.0 93.2 5.0 99.3 3.3
86.3 6.9 91.3 6.2 97.8 2.6
90.6 6.8 94.0 5.7 101.9 3.9
88.7 47 935 4.1 100.7 42
87.2 5.1 923 44 97.2 42
85.3 8.9 91.2 7.9 99.4 5.3
88.5 6.6 93.2 5.1 100.1 45
80.6 9.7 87.2 6.7 95.1 5.4
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Simultaneous determination of 9 glucocorticoids in eggs
by QuEChERS-liquid chromatography—tandem mass spectrometry

LIU Wei', BAI Fuyu'?,WU Ting®, LI Fuhuang*, XING Fuguo',SHAN Jihao'"
(1.Institute of Food Science and Technology of Chinese Academy of Agricultural Sciences,Beijing 100193, China;
2.Wushenqi Food & Drugs Testing Center of Administration For Market Regulation of Wushengi, Erdos,
Inner Mongolia 017300, China;3.Animal Husbandry and Veterinary General Station, Xinjiang Prouduction and Construction

Corps, Urumqi, Xinjiang 831400, China;4.Beijing General Station of Animal Husbandry Service , Beijing 100012, China)

[Abstract] A high performance liquid chromatography —tandem mass spectrometry (HPLC -MS/MS)
method based on the combination of QuEChERS rapid pretreatment was established for the rapid quantitative
determination of nine glucocorticoids in eggs. The samples were exiracted with acetonitrile—water , extracted by
QuEChERS, cleaned —up on an EMR column,separated on a Cj3 column,and detected by multiple reaction
monitoring (MRM) in the positive ion mode of an electrospray ionization source (ESI),and quantified by
matrix—matched external standard method. The nine glucocorticoids showed good linearity in the concentration
range of 0.5 ~ 50 pg/l. (R?>0.999),with the limits of detection (LOD) of 0.05 ~ 0.08 pg/kg,the limits of
quantification (LOQ) of 0.15 ~ 0.25 pg/kg,and the recoveries of the spiked glucocorticoids ranged from
80.6% to 101.9% ,and the relative standard deviations (RSDs) were from 2.6% to 9.7% (n=6). The method
had the advantages of accuracy and sensitivity ,simple and fast pretreatment,and stable recovery,which could
be used for the analysis of large—volume samples and provide reference for risk monitoring.

[Key words] QuEChERS;high performance liquid chromatography —tandem mass spectrometry ;egg;

veterinary drug residues ; glucocorticoid
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