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¥ F: BW @7 QuEChERS-# mRORAH (1% - HR I STk 22 sh st e il b 8 ol Bz s R R it 1y
Fiko Bk OWBUEA . 4R XSEE RS, A 1%F RR-2 0 & 2425 5% B % Fl QURChERS 2B 1L
P25 5% B8 Ll QURChERS Vb B il 1¥ 4k o RBURTE 40 °CAE T RAK TG, A 20%2 i K BE S,
LL 0.5 mmol/L LR (T 0.1% M BR)- LI N s AH#E BE IR, 28 Poroshell 120 EC-C5 (50 mmx2.1 mm,
1.9 pm) 3642085, £ )% i W I (multiple reaction monitoring, MRM)BEZ I GE . L8R 8 FhbH iz B & 1E
0.5~50.0 ng/mL JEFENLAM LR RLF, HXREKTF 099, kBl 0.02~0.20 pg/kg, &htfHh
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Determination of 8 kinds of glucocorticoids residues in food of animal origin
by QuEChERSs-ultra performance liquid chromatography-tandem
mass spectrometry

ZHANG Li-Ji, QIU Xiao-Yuan, HUANG Xin, LIU Ya-Lin,
ZHANG Ying-Ying, WU Xue-Gui’

(Hainan Willtest Technology Co., Ltd., Chengmai 571924, China)

ABSTRACT: Objective To establish a method for the determination of 8 kinds of glucocorticoids residues in
food of animal origin by QuEChERS-ultra performance liquid chromatography-tandem mass spectrometry.
Methods Appropriate samples of pork, beef and eggs were taken, and purified by adding 1% formic
acid-acetonitrile and QuRChERS purification kit for animal residues and QuRChERS purification tube for animal
residues. After drying with nitrogen in a water bath at 40 °C, the extract was added to 20% acetonitrile solution at
constant volume and eluted with 0.5 mmol/L ammonium acetate solution (containing 0.1% formic acid) and
acetonitrile as mobile phase gradient, separated by Poroshell 120 EC-C3 (50 mmx2.1 mm, 1.9 um) column and
determined by multiple reaction monitoring (MRM) mode. Results The 8 kinds of glucocorticoids had good linear
relationships in the range of 0.5-50.0 ng/mL, and the correlation coefficient was greater than 0.99. The limits of

detection were 0.02-0.20 pg/kg, and the limits of quantitation were 0.04—0.80 pg/kg. The recoveries were all in the

HRIEMEE: Se2E 0, WL, ST, FERPR I BT 5% 4, E-mail: 412992054@qq.com
*Corresponding author: WU Xue-Gui, Master, Senior Engineer, Hainan Willtest Technology Co., Ltd., Laocheng Hi-tech Industry
Demonstration Zone, Chengmai 571924, China. E-mail: 412992054@qq.com



212 B il 2 A iR A I A 4

FH15E

range of 60%—-120%, and the coefficient of variation was less than 15%. Conclusion The method is simple,

convenient and fast, reduces the processing steps and the pretreatment time, the detection result is stable and the

accuracy is high, and it can meet the requirements of the detection of glucocorticoid residue in a large number of

samples.

KEY WORDS: animal origin; QuEChERS; glucocorticoids; ultra performance liquid chromatography-tandem mass

spectrometry
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ST RME, 2 5IRHMEARKNY, Rl Es
HA K, TRIBS XCEAT U TR T 2 B & sh i N e 1 24 2
VEFR, SR IE25 M0 WU A B 5 A 5 2 (0 R 1T, A
I R BE 27 bt A )32 i 2,

Fifi 5 2l FR B A 19 H 25 58 35, — 28 MOl 3 3R I
FRMF R, B REAYENRAERTA TR
O KRR 2R Rt T KA SRR A ST
ViZEdE iR, KIS0 R S A R A5
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KEIhEE . RS, OIE REMML R G EPIN RS %
FA[RIFERE MBS

Wl B BB AR FARYIT R & W AAE SN | etk
Psll, TS Ry TN B AR SR, e MR
IRFIEE M E B B, RS E ARG E T X F sh i s
P AR ENRIIRE &, S 96/22/EC 54,
XEEMEHREHR . HARBURERES 176 & f Y5
Yl I R 25259 . R E GB 31650—2019 (& 544
B RARAE B hh B 2 i KR R PR a ) W, TR e i 2
KNI KRR AR 1.0 pg/kg, 5K A 5 KTk B8
h0.75 pglkgo R T BREINE K TS E LW AR,
TR hh 24, 4 EIBURN RIS B2 008 R 5% B8 A T Ak @™ 4%
PR W, TR ARG ) 3 AT 2 R AR Y ST B TR
XL N — i (PR | LR s A D 43 AT ik
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EHT, 56 TH R o 2 6 I B 2 g A -5
0T A € U R - B R
S TE - R T AR A, HARE S IRIOUB, A
s RN, B2, MR, anSCEk[7-1010
TSI AT R B K 5 A T Ay, AR R B TR
25 min HAEEAK IR G- TS RO, ik
PRV AR S M A, R B 2R R T A AR O B, (A E A
T FH 3 AR 0033 - R i 3k 0 2 i R R R e S 2
TR AL GeK At A AR BP0 20 4 A T i Ak P,
UL 28 T Ak 3L ) e SR TR TR 2R BT S B AR TR R K A 5K
fife b R FRAEI G . A AR R, AR AR IO AR 5

R R AR Y H %5 % R, QUEChERS R4 R 5 2 il 5
B, TR E AT A BE U R Stk bR SR AR 1Y, R
FEAR Z 25 5% B A 4272, MG IR AR .t 4K
fi# . WAHZEBUT S, QuEChERS EA B . (A . 44
fRT A, {0 B RTFTIRIE A9 QUEChERS J5 i F T sh il
PEESL R 8 Bl e T R 2k B R A D, H ARG
P05 Tt b A B —, 5 A s g R o R B
AR, A 75 21 AU OV PR R R A 0 R TR 2R G
W, X FPE ZRA YRR I e 2732

W, ASWFSY SR A QUEChERS #2HR . ¥k, HEAL
TROAH €6 1% - 58 D6 3 (SR I 43 Ar, 257 T QuEChERS-# 5
SR 1% - R TSR S . R S IEEE A 8
TRl B R R B AL, WA S M A A H R IR TAE
RUHESH,

1 RS

1.1 &8, AxSmR

Agilent 1290-G 6470A i = 50RAH (1% - = 88 DU RAT
FEAY . Poroshell 120 Cg fA35%4E(50 mm=2.1 mm, 1.9 pm)(3E
[ Agilent 23 ]); MS105DU H, 7KK ¥ 4 0.01 mg).
PL 602-L B, 7R F- (s B 1 0.01 @) (M 458 -4E F) 24U 8% I
A BR 2 F]); TTL-DCI B MAL bt [ 2= B R &k R
B WD), LXI-IB ik K754 245 8 0 WL Rl e = 8}
2EALERTT); Milli-QAT10 # 4l K AL i (E i) 3 5 A R
v Fl]; DC-100 2248 i e VR A3 AL (BRINGE 5 2E W He R AT R
Al

CIE(ERELE, Jbnt A RERHEA BRA H)); HR (6
afi, PSSR A BRA FD); SRALIEAR (13 mmx
0.22 pm, REHTHE SIS AR, S5k A L H
QuRChERS #2HUfl,  B255% 8 % Tl QURChERS ¥k (I
YEZ A AR IR A, TRIEHA(LIEE 98.7%) . Ik et
Je(PEE 99.7%) . WK e IE (A 98.7%). EALATHY
WAL 98.9%). fEMRFA(LEREE 99.5%). LB AA]
IR (ZLBE 99.7%)( 1 15 2 1% B A vl H AR M 554 BRA )
@K (AR 99.7%, At at S ik A R A IR #DD;
HiFEARAN(LLE 97.2%, 17 88 AR B A FRAA A o

TR AR IS EEAE AL A S A T RR R T
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1.2 LWHEE
1.2.1 #fseara s
FREC 2 g BT 50 mL 2.0, JIA 10 mL 1% (VIV)
I BR-Z BV e A 3 mL 1% (VIV) P IR-Z G R, HF
B AREEUS FIA 7 mL, 3% 10 mL], W€ 1 min, JIIAE
25% B % Fl QuRChERS #&HUA, W€ 2 min, #R%% 10 min,
4000 r/min .0 10 min, B F3EWR 7 mL EHEZ558 8L
QuRChERS k&, i%HE 1 min, 4000 r/min #.C> 10 min,
BUSmL By EIIE P, 40 cOKBPAIKXRTIE,
A 1 mL 20% (V) IR, 0.22 pm SEFLIEBGE RS AL,
122 &iEi#s
%A S Poroshell 120 Cig (50 mmx2.1 mm,
1.9 pm); Hii#: 0.3 mL/min; A:{R: 35 °C; #EAEE: S uL; W
SR 1,
Fz1 BRESERR
Table 1 Gradient elution table
s} ] i 0.5 mmol/L LRI

/min /(mL/min) (F 0.1%H )% ZR1%
0 0.3 90 10
3.0 0.3 50 50
3.5 0.3 5 95
45 0.3 5 95
4.6 0.3 90 10

123 k&

MR o5 10 g 4T R 2N
Il (multiple reaction monitoring, MRM)33##; 418 H &
3500 V; TR : 300 °Cy AL 10 L/min; #5
R 350 °C,
1.3 HIEAE

R 1 0 T R I T (S A ) B,

MassHunter Workstation 10.1 T A/Euk A4 ilibrifE 2k, s Mnik
EH, K WPS Office Excel 2007 ¥ {13 Budis #7481 .
il e N2 PRI AL PR

2 HRE5HMR

2.1 FRIEEHMHK

S5 8 i ARk 2 SRS A 1 me/mL bR £
TR AR B A | pg/mL JoE W AOARMEIR IR, 1 S0 TE T
FHUF T A, ek G aFET, BT
TN T, AT —E AORETE fE R RERE AR, 4
TR, SRR . TN 2 AT RIE
etk BRGERE T, 7 MRM 20T R A A shit ek F 30
PEARA A P (e 24 e PR S R TR F T, e 28 8 bl Joi
WMERRAYINTESEL 3k 2 Pos.
2.2 REEHHRK

L SIAH 1 4L 255 PR A A W IR | W [R]
7 RAE . @R s 25 R E S Y i i R 50
Y9, WOARTFFE 43 8 /K -FHBEAD 0.5 mmol/L 2 FR B %5
W 0.1%H R)-ZIGE1E s, PL 1 png/mL FRiER K
ERE, 2 Fh Sl B 2 R R AR AR AR B, (R APk
R, K-WEAER A, V6 30 min JFiESLibFE 3 4,
VRIS R, FEXR R 2E KT 20%, 1A 0.5 mmol/L 2,
FRECVEIR (S 0.1%H BR)- LI VE A i s AHES, P 30 min,
HLEIERE 3 5, WAL, BRI 25/ T 10%,
0.5 mmol/L ZFREER (& 0.1%F M) &4 0.5 mmol/L
R, AexHER A m, BIkiEH 0.5 mmol/L &
PR ELV (T 0.1%H IR)- I M sh A, sl | ®oke
G5 RFAE .

IR SRR IS I G A 1,

®2 S MHERBRHERLEMHIEIESH

Table 2 Mass spectrometry parameters of 8 kinds of glucocorticoid compounds

5 A 4 B4 B5f ] /min HEF(m/2) FEF(mz) 24 /v T4 F TR/ V
1 K 5317 oy o1 o 0
L e aw R mE

*

3 AR 127 4193 001 12 %
4 ST 2529 il s % ot
: W 2789 205> oot o B
. A 5 807 403.2 327.2% 80 30
4032 285.0 80 35

s 437.1 361.2% 82 15

7 HRFEAHR 3.207 437.1 307.1 82 35
8 LRI AT {9 H 3.615 :2;:1 432:;* ::8 290

T * g BB T
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2.3 RELFEMHMHK

FREUFREL 2 g #2400 TF 50 mL 2.0, A 10 pg/mL
TRAARME TAEWE S L, HSCPHEERE S . SR 2 IO =X,
(DEFEMA 10 mL 1% (VIV)F IR- LIS ERIRER A ()56
JIA 3 mL 1% (VIV) HR-Z IS A SR8, FmA
FIABEBOR 7 mL IRIEIR A, SEEES RN,

G RREE | RO IR T 2 Aoy, ke
By K AT AT R BH B o JEEER SR B e A 22 i 1 42
BOR R, S EORE S 0% 6] 58 P 25 B S SURBOR 8 724%, 1f
JeA 3 mL #EHUS, FIA 7 mL $E, ok TR EGR
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MRM chromatograms of 8 kinds of glucocorticoid compounds

RS RE L e fik, B CRAE R TR A, R L BE S AR G 1Y
P2 B AR R, FLRE G A o e 22 Tl 2 SE 56 25K, [
WCREE R IR 3, FILEEFEEIMA 3 mL 1% (VIV) HR-
G VERCKGFE SRS, FHINAT 4R BUR 7 mL iR ETR
AR
24 TEBRBMKK

FRER 2 g BEAL T 50 mL &0, WA 10 ng/mLiR&
FRE TAEW S uL, il BCBAMEREAS, #2200 1.2.1 A THTAb 2R,
RART G, 49 1 mL B4k, 20%2H85K. 50%2
K 3 BRI T2, RS FRARTA]
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Table 3 Comparison of recovery rates of different extraction methods (%)
ENGES ) F LR ) LIRHA
GRS i AP i A Sifvnm \ HiZE AN (7 il S A (3 /55 S A
R gy st /) e AT A ey iy ZE KA B AR AR AN TR
D 82.8 78.4 79.4 89.0 103.3 102.9 101.3 77.0
X5
@ 87.6 92.8 84.3 100.1 108.6 108.2 117.0 97.1
Vi) 86.3 104.8 92.6 91.8 103.0 102.6 87.1 103.9
A
HRO 104.8 98.7 91.8 103 102.6 97.1 103.9 101.9
HRD 100.9 108.7 104.0 96.5 110.5 110.1 112.1 76.7
A )
VO] 104.0 91.8 98.9 98.3 109.9 109.4 109.1 80.4

e FROIEEMA 10 mL EBGRIRE, @R A 3 mL BRI, A 7 mL JEBORHE

SRER, X3 FPVETRE I eI 22 AR, (H I )
H2ZERARAK, W 2, 20%20E7K . 50%LMEK —HVERE
YRR VR e AR LU AR A, XS T BB BR AN [a] 143 500 % o
IR P UAUR A AR MR, —RIENT, &F
BLE I B F AR AT, W55 3 m . S A 20%4
WE7KFN 50% R KAE R 25T, ST rms . B3k e
FATEFE 20% U1 7K 28 25 B e R AR R 45 v, LAt Ak & 4 6
2 FEBRMNESZS AW E, WL RELERE 20%
CIEIRNE N BV
25 FHEFMR
2.5.1 ZMEk R BN R

B 8 R LA W A5 [ 3 0 R RN
0.5~50.0 ng/mL {RGFRUE TAEM, i 28t 3l 4 15
P [ 05y i B M o ZR B, R B AR R Y B e e  BRBG TIE,
DA 3 AR50 L A HBR, 10 F5{EME L fEBR, 45
RN 4 FroR: 8 Rk & HI7E 0.5~50.0 ng/mL HE L, H
L RBIILE 0.99 Vb, BRI RIFMLIEXER, Es
HFRA 0.02~0.20 pg/ke, EHFEN 0.04~0.80 pgkg, &%
AL 1031 50715-2-2008 bR HE, A LA FTAE
HBRA 0.5~4 pg/kg, A7k REEER.

252 HHESHERE

BUBER . 4. SRR, B PRI 2.00 g 41 HIIIA

W) 8 Fiohli B B R IR A PR M B, il A PR AL &, (oA

i HR A VR B AR P A VR BE 4351 R 420,80 pg/kg,
LR FE T AR SRR 434 2110 .40 pg/kg,
HoAth oAb 6 FhAbAPIHE B35 1.0 5. 20 pg/kg.

Fe 1.2 SCR O b AT HR I . edk . BFL B B S b
MUK 5 E A7 R oM o 3 NS ZKSE Y &2 5256 6 v
SEAFR R AR, hR S RIS, ORI
68.6%~119.0%, A5 5 ZEH 0.0%~14.7%, 4 RHYKF4E
GB/T 27404—2008 { 55602 i P H AT & fEAb A )
b I 4H 5 & RN T 0.1 mg/kg B L R F
60%~120%, S22 AR R 15%09 8K, EARK I 25
LS,

60000

m 4K
=3 jgggg m 20%Z 15K
i 50%Z.JIE7K
%( 30000 I 5
g 20000
= 10000 I I I I
AU Ve, RN VA "o, N, o\
ENRNIRO R
PO - R
K &
%
&Y ZFR

P2 ASIRDE P ) e TR R L 48 (n=3)

Fig.2 Comparison of peak areas of different fixed solutions (n=3)

R4 SHMULEMMLMSE. HXEY RERSEER

Table 4 Linear equations, correlation coefficients, limits of detection and limits of quantitation of 8 kinds of compounds

FFs latty] MR AHOC R B K HBR/(ng/kg) FE R/ (pg/kg)
1 wenk Y=270.130463 X-19.554652 0.99962047 0.02 0.04
2 e Y=149.964589 X+32.08547 0.99973973 0.02 0.04
3 SALAT AL Y=232.307816 X-48.364998 0.99977353 0.04 0.08
4 1B S) JER /A Y=327.625737 X+18.295617 0.99994519 0.04 0.08
5 il A Y=113.578249 X-18.414134 0.99962484 0.02 0.04
6 Hb ZERA Y=1448.288804 X +110.265584 0.99977273 0.02 0.04
7 (RS VN Y=63.606794 X —30.655532 0.99966287 0.02 0.04
8 LRFE AT R Y=33.386609 X+54.187468 0.99634164 0.20 0.80
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Table 5 Recoveries and coefficients of variation of 8 kinds of compounds

P &£ R [E e 951 TNFRHE /(ng/kg) FI{E/ (ng/kg) (B & 7 5 5 2 EU%
1 1.18 118.2 6.1
4 5 5.34 106.8 6.7
20 20.40 102.0 4.5
1 0.93 93.2 7.6
1 ke A 5 4.79 95.9 2.4
20 20.20 101.2 4.5
1 1.06 106.1 115
X5 5 5.02 100.4 4.3
20 20.80 104.1 26
1 1.05 105.4 2.4
4P 5 5.44 108.9 3.7
20 18.30 91.7 6.5
1 0.69 69.3 0.8
2 wem A0 5 4.73 94.6 9.2
20 20.00 100.0 1.7
1 0.81 80.9 10.8
X 5 5.39 107.8 2.1
20 21.00 105.1 5.4
4 4.04 101.0 1.8
4 20 20.20 101.2 6.8
80 77.90 97.4 2.1
4 3.48 87.0 9.5
3 SRR A 20 19.50 97.5 14.5
80 79.10 98.9 5.6
4 4.01 100.2 1.7
X5 20 20.70 103.4 1.4
80 80.90 101.1 2.3
1 0.89 89.3 14.2
4P 5 5.05 101.0 4.0
20 20.00 100.2 1.4
1 0.70 70.1 7.0
4 AL e e A 5 4.94 98.9 7.1
20 19.70 98.7 5.8
1 1.03 103.4 14.7
PLE:S 5 5.15 103.1 1.8
20 20.60 102.9 3.5
1 0.69 68.6 3.4
4P 5 5.50 110.0 1.2
20 20.50 102.4 0.5
1 0.73 725 6.8
5 A s A 5 4.72 94.5 0.9
20 19.40 97.1 0.8
1 0.96 96.0 22
X 5 5.23 104.6 1.1

20 20.90 104.7 2.6
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= 6(4)
=2 et/ A 5T JARHR B/ (ng/kg) FE{E/ (ng/kg) [EISCR /% 5 5 R %
1 0.78 78.0 4.4
4K 5 5.20 104.0 3.0
20 19.50 97.6 2.5
1 0.86 86.0 32
6 HhFEKAR A 5 5.58 111.4 0.0
20 20.50 102.5 1.8
1 0.82 82.0 1.9
X 5 4.04 81.0 1.1
20 18.90 94.5 2.6
2 1.72 86.2 14.2
4R 10 11.20 111.5 3.0
40 38.60 96.6 0.2
2 1.85 92.4 10.7
7 FEAKARL Aa| 10 9.57 95.7 145
40 41.20 103.0 6.6
2 232 115.9 42
X 10 11.90 119.0 0.4
40 39.30 98.3 7.0
2 1.91 95.7 143
4R 10 10.10 101.4 8.5
40 43.50 108.8 4.0
2 1.77 88.7 12.1
8 LR H AT AL o 10 9.17 91.7 1.4
40 36.60 91.4 6.9
2 1.87 93.5 2.6
X 10 10.80 107.7 0.1
40 37.60 94.1 11.4

T EALRTAYAATHEE S R R iR A

& oA o AR ]
IR B W T SR BT 25 it
WHEIA . 25 HERAEIA L 1S SRS ZERE i, SRAAS kit iy
K, 25588 25 B34 S 25 0335 G H AUk T AR 2
RAEAE 1.5~17.0 pg/kg Z 0], HAMLABIRRK B . 15 7
X FERE S P ARAG 8 P B i 225 .
254 FiEIE

SR A T B 8 S I k2 4 XUy M D W 2 ot
WERRYIRe I AE, 25 YIERS, Z{HR 0.25, [
99.0%, H %L A .

3 4 i

AW 8 X WA 5 B A 1 | RECRAE . B
WAFF R I, @57 QUEChERS FALIEI 1, 254
e AU (L% - FR IR BB R S 1A | R XS 8 Rl

2.53

Bl B2 I R gk B R [ AP AR I o 20 IR E RV . R A
JE VR RE SRS R A TS B R AR SE, HAE 7
TEAA L T A AT T R 5 % S i 2 e RS A AR B2 S
REYIRE IR AL . A7 ik RERS 1A LR A 1,
Bt a | PIRMR . AFRRAC, REBUZFMER KR, &
FATF R S IR v 8 b K il 3R ok B A A AG
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