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Rapid determination of 20 kinds of hormone drugs in pork by ultra
performance liquid chromatography coupled with quadrupole-orbitrap high
resolution mass spectrometry

ZHANG Yu-Li, GAO Sen, ZHAO Quan-Cheng, GAO Xiang*

(Zhengzhou Product Quality Inspection and Testing Center, Zhengzhou 450000, China)

ABSTRACT: Objective To establish a method for the rapid determination of 20 kinds of hormone drugs in pork by
ultra performance liquid chromatography coupled with quadrupole-orbitrap high resolution mass spectrometry.
Methods The samples were extracted with water-acetonitrile solution and centrifuged to discard precipitation

followed by a salt partition using sodium chloride and sodium sulphate. The acetonitrile extraction solution was
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purified via solid phase extraction using an HyperSep Retain-PEP column, then separated by an Thermo Hypersil

GOLD Cig column (100 mmx2.1 mm, 1.9 pm), ionized in positive ion mode, and detected by ultra performance

liquid chromatography coupled with quadrupole-orbitrap high resolution mass spectrometer with full mass/data

dependent secondary acquisition (Top N) [Full MS/dd-MS? (Top N)] mode. Results The 20 kinds of hormone

drugs showed good linear relationships in their respective ranges, with determination coefficients (r*)=0.9902. The

average recoveries were 36.56%-119.43% with the relative standard deviations between 0.9% and 9.8%. The limits of

detection were in the ranges of 0.1-0.5 pg/kg and the limits of quantitation were at 1.0 pg/kg. Conclusions This method

demonstrates good accuracy and stability, making it suitable for the detection of 20 kinds of hormone drugs in pork.

KEY WORDS: ultra performance liquid chromatography coupled with quadrupole-orbitrap high resolution mass

spectrometry; pork; hormone drugs; rapid determination
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Table 1 Gradient elution procedure

o) I/ T/ WA A/ TS B/
min (mL/min) % %
1 0.0 0.3 95 5
2 15.0 0.3 5 95
3 17.0 0.3 5 95
4 17.1 0.3 95 5
5 20.0 0.3 95 5
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PE — 2B 70000, 2% itk 17500,
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Table 2 Standard database of 20 kinds of hormone drugs

a mmas ek cas® R s rrom Y T

1 CINIUE/S Cy1Hys0s 53-06-5 361.20095 M+H 7.19 163.11174, 121.06479

2 HEKML CuHaClOs  4419-39-0 409.17763 M+H g3 9116706, 279‘”{% bé;;'gogo% 147.08044,

3 GBS RN CpHyOs  1247-42-3 373.20095 M+H 7.89  355.18976,279.17374, 171.08020, 147.08026

4 AN C21Ha405 53-03-2 359.18530 M+H 7.07  341.17474,237.12739, 171.08044, 147.08044

5 SALAT AL C21H300s 50-23-7 363.21660 M-+H 7.09  327.19547,309.18491, 121.06479, 97.06479

6 [/ C1Hy505 50-24-8 361.20095 M+H 7.03  343.19039, 171.08044, 147.08044, 121.06479

7 Hb ZERA CpHpFOs  50-02-2 393.20718 M+H 7.91  355.19039, 337.17982, 237.12739, 147.08044

8 i AR CyHyFOs  378-44-9 393.20718 M+H 7.81  355.19039, 279.17434, 171.08044, 147.08044

9  BERMRMEAA M CuHyFOs  514-36-3 42321774 M-+H 8.69 325.17982, 239.14304, 343.19038

10 e CisH;0,  10161-33-8 271.16926 M+H 8.65 253.15869, 199.11174

11 FH 52 L CaoH300, 58-18-4 303.23186 M+H 9.98  285.22129,267.21073, 109.06479, 97.06479

12 E AL CioHx0;  846-48-0 287.20056 M+H 8.76  269.18999, 173.09609, 135.11683, 121.06479

13 W CisHyOr  434-22-0 275.20056 M+H 9.01 257.18999, 239.17943, 109.06479

14 ) JE e e CyH3N,O  10418-03-8 329.25874 M+H 9.77 121.10118, 81.04472

15 2 Ik i CaoHas0, 72-63-9 301.21621 M+H 9.22 283.20564, 149.13248, 121.06479

16 ZILE C19H10, 58-22-0 289.21621 M+H 9.48 109.06479, 97.06479

17 AR C21H300; 57-83-0 315.23186 M+H 11.76 109.06479, 97.06479

18 briyi 14115 CpHyNO,  17230-88-5 338.21146 M+H 11.62 310.21597, 148.07544

19 NIRRT CyH305  7207-92-3 331.22677 M+H 13.05 257.18999, 239.17943, 109.06479

20 NRELE CxH3,0;3 57-85-2 34524242 M+H 13.49  271.20564, 253.19508, 109.06479, 97.06479
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Fig.1 Extraction chromatograms of 20 kinds of hormone drugs
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EHT RO R (5 28 B 5 min) A K 7588 i S AL 40 AN G K 7
BRAN A FH (1.5 ¢ EAbEN, 6 g TL/KERIREN). R A 78 1
FHEE S SE UK i 7 R POAE Gl AT — IR B AR 4318
FA M EE, AFRPET RUEEA .
QuECHERS Ll % HyperSep Retain-PEP [ 402 HU/NE 3 Finide
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Fig.2 Effects of adding water dispersion during repeated extraction
on the recoveries of 20 kinds of hormone drugs

C“ N
%%i o ; o e
@,F\O 2 4 6 8 10 12 14 16 18 20
=< RTs/min

A, [EIAHZEHL; B. QUEChERS; C. JiEHEM .
K3 3 Rk SRCR H s

Fig.3 Comparison of the 3 kinds of purification methods
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WA e, T T R DG T A v b 2k m R 57 2 P A
BT IE o AR K 20 Rl R 225, Hw 2 iaii
R, WP N AR R, AR AR E Z A Y
S, DRk A 3 bR o e AT A I, DAY R
BN
2.5 FHAEFWIE

ABIFE R — AN X 20 PRI
ity, HEEF—HE IR E & FETnE TR
LR [ 25 W, 20 iRt e R B
AMETF 0.9902, IR RIFLMERR . PGk my T
7Pk, W 1. 5. 10 pgkg 3 MNREEKIEXT 28 3% RS
AT R R InbR, BAMREIEAT 6 YCOPAT AR [l s
35, RIS bRE TR T2 &, SR WE 3 R,
BP0 B ECRAN T 36.56%~119.43%, HH X7 1A
2 (relative standard deviation, RSD)A 0.9%~9.8%. KZ%L
Y RS T 50%, BRI . IRARME . NIR I B
MBS ILE 4 Fh 249 vT fEJE A% i B 40 B 1 A8
SEOMARAE S EISCREAIR . I ZS 1 35 4R B R TR
W IR AARAER I, 0PI 3 455 e LA 10 150 1L %
SR BRI E TR, 20 R 25 oA R
0.1~0.5 pg/kg, ERFRN 1.0 pg/kg, AT EXT25H5% 4 1)
K5k o 20 Fhig SRRt R . LRVEVEI . 2tk
FKF ., FHEWCR . RSDs, K FRFNE SR L 3.

3 20 MUHRLAYIRY SSEs. LI FHIE. LMSEE. KMEXFR. FHEYLER, RSDs. KILRFIEZR
Table 3 SSEs, regression equations, linear ranges, correlation coefficients, average recoveries, RSDs, limits of detection and limits of
quantitation of 20 kinds of hormone drugs in pork

A 2 AUHE RAEXR WIKT B pon, MER - EER
/(ng/mL) () Nug/kg) IR/ Y% /(ng’kg)  /(pnglkg)
1 67.16 6.7
1 CIRiELA 0.89  Y=4.40814e°+1.38313¢® X 1~200 0.9998 5 76.24 8.1 0.5 1.0
10 81.56 3.7
1 85.70 4.9
2 KPS 1.00 Y=-0.89955¢+0.592432¢° X 1~200  0.9999 5 81.95 8.1 0.5 1.0
10 76.30 5.6
1 110.82 1.9
3 HHEEEJER 089  Y=5.83374e%+3.76464¢° X 1~200 0.9995 5 100.14 1.9 0.2 1.0

10 97.86 4.2
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= 3(5E)
W5 HMERE SSEs PR AR M R P pgnge,  BAERR
/ng/mL) KFRT  Augkg) BEICR/% Nnglkg)  /(uglkg)
1 104.79 3.5
4 kemn 0.89  Y=3.45885¢°+1.58776¢° X 1~200 0.9959 5 104.91 5.1 0.2 1.0
10 99.48 3.3
1 76.30 9.8
5 AALPTAURA 090 Y=2.12031e’+1.27828¢° X 1~200 0.9989 5 70.48 9.4 0.5 1.0
10 76.60 9.5
1 119.43 4.9
6 BRME 087 Y=2.446€5+0.713442¢° X 1~200 0.9973 5 109.44 53 0.1 1.0
10 103.18 2.8
1 111.53 9.7
7 HIZERFN 092 Y=1.65963¢%+0.672471¢® X 1~200 0.9983 5 102.15 8.4 0.1 1.0
10 99.46 0.9
1 99.81 2.6
8 KA 0.84  Y=0.928832e%+0.644356e° X 1~200  0.9988 5 87.59 8.2 0.1 1.0
10 84.36 6.0
1 74.75 8.6
9 ﬁﬁ@i;%ﬂ 0.98 =1.7503¢%+1.22963¢° X 1~200  0.9988 5 73.55 6.1 0.5 1.0
) 10 72.14 3.9
1 119.06 6.4
10 R 0.90  Y=2.37737¢’+5.12376¢° X 1~200  0.9961 5 113.41 3.2 0.2 1.0
10 106.91 4.0
1 94.36 5.1
11 FIESJUE 0.82  Y=1.19845¢°+3.27137¢° X 1~200 0.9999 5 84.50 3.7 0.2 1.0
10 85.41 3.1
1 118.19 5.9
12 ) b1 0.82 Y=1.3527¢"+3.50035¢® X 1~200 0.9961 5 106.37 2.9 0.5 1.0
10 98.38 22
1 48.49 9.3
13 Wl 0.86  Y=1.27795¢°+3.05665¢° X 1~200  0.9997 5 84.05 5.3 0.5 1.0
10 77.80 42
1 50.78 5.8
14 FJJHMEEE 027 Y=—6.29556¢°+2.82428¢° X 1~100 0.9970 5 56.57 6.6 0.5 1.0
10 45.27 8.4
1 117.39 1.7
15 2 I i 0.86  Y=1.23928¢’+3.20028¢° X 1~200  0.9981 5 114.55 7.7 0.2 1.0
10 111.63 1.3
1 79.98 7.9
16 2 LI 0.88  Y=-0.955615¢%+3.28078¢* X  1~200 0.9998 5 81.30 6.3 0.2 1.0
10 75.84 32
1 49.42 4.8
17 AN 0.89  Y=-1.0348¢’+3.38161¢° X 1~200  0.9971 5 45.02 3.9 0.5 1.0
10 38.82 42
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B HMER SSEs R AHBR RHRE BWAT PH o, BHE O ERR
/(ng/mL) ®) fug/kg) B Y% /(ug/kg)  /(ug/kg)
1 36.56 8.9
18 ISRk 0.16  Y=—1.80498e°+0.790486¢° X 1~50 0.9902 5 39.25 9.4 0.5 1.0
10 4235 6.0
1 4225 7.9
19 WERIEE 057  Y=—6.8666e°+2.19066¢° X 1~100  0.9910 5 46.25 4.2 0.5 1.0
10 4525 8.6
1 38.25 9.2
20 NEREEILE 051 Y=-7.97268¢°+2.02211¢° X 1~100 0.9927 5 37.25 8.6 0.5 1.0
10 40.75 7.0

2.6 SEPREEREVIEI K SR

i FHASWFFT EE ST BRI 3, A T T 2RI A 20
B ARE S P R Rk, SRR, A 4 kRS
ikt T AT RIS, SEJEREA 4.95~14.70 pg/kg, S
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Fig.4 Extracted ion chromatogram (A) and fragment ion mass spectrum (B) of hydrocortisone in the actual sample
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