%516 % 458 el TR Vol. 16 No.8
2025 4FE 4 H Journal of Food Safety & Quality Apr. , 2025

DOI: 10.19812/j.cnki.jfsq11-5956/ts.20250116002

SIAME: SCHRIN, BEET, FIORAT, S5, T8 OO g - DR AT - AT I 5] 55 40 B i v DRl i A rh 5 24 v 302 Fh
LYWL B hn 2 A PR TN AR, 2025, 16(8): 107-114.

GUAN JY, YANG YN, ZHOU DK, et al. Rapid screening of 302 kinds of illegal additives in traditional Chinese veterinary

medicine by ultra performance liquid chromatography-quadrupole time of flight high resolution-mass spectrometry [J]. Journal
of Food Safety & Quality, 2025, 16(8): 107—114. (in Chinese with English abstract).

FETR R A (s - VAR AT - R A T TR] 255 0
i Pk i A b e 2hyvb 302 B2y pARILESm
(%M BmETY, ARTY 5, A Wk B

wanat 0, AH ! FiFa

(1. g B2y mRHIEERT, KU 410006; 2. WIRS R\ RS BE2ABE, Kb 410128;
3. WIE R R Rl R BE, KD 410128)

W E: BRI TR R RO € - DU AR R - TRAT B D R 43 F 0TS v (ultra performance liquid
chromatography-quadrupole time of flight high resolution-mass spectrometry, UPLC-Q-TOF-MS)H F H &2 ()
302 W ARR S I R G A . Fdk N T 302 R AR, . RS E RO B
SRR . AR AP EEREUS, 440 UPLC-Q-TOF-MS #4750 RAF M, 0% 88 i) 5 5000 12 4
FHRZE<0.2 min, FIERIRZE<S ppm, [FIN K HEMRE<S%, H FERERE A B 7 0E 25080 B, A K
HEBERIBHMERE A . GRR 2R PRIERLE, BRI AR B R AR 2 50 ng/mL(TUFR RS | FHREK.
MRS | AR B AP A 29K H B R 100 ng/mL; ZEEE T A TRt e & 200 ng/mL), SEBLT 302 Ff:
RSN R s o SEPRRE SRR RS, KR T 7 MBERIBHPERE S . 880 ARy A TR EA
BRI, ST 2R 2 b AR B2 (AL T A, S b2 e R T AR AR S
SRRl S ROBO G - DU ARAT- AT RS 0 R ik i, AREusin; fh 2, e

Rapid screening of 302 kinds of illegal additives in traditional Chinese
veterinary medicine by ultra performance liquid
chromatography-quadrupole time of flight high

resolution-mass spectrometry

GUAN Jing-Yuan', YANG Yan-Ning'', ZHOU Da-Ke'?, LONG Xue-Ming', ZHOU Can',
ZHANG Gang', ZHANG Rui-Qi'?, HU Ju-Fang', LI Shi-Qi'

W HER: 2025-01-16

EEWA: WrA A RRHE 4 -G 5 H (S20221JKSLH0129)

E—EE: LHNA996—), L, AL, HEEIN, FERATTr b S B RIA G B2 &7 i 25 R R A B AR S HOR AT S . E-mail:
894060595@qq.com

HBIEEE: BE T 1986—), &, Wi, KRZI, FEWFR 5B 2R S b2 W) ak B AG I R A DG E R B SE . E-mail:
87200877 @qq.com



108

B 24 iR AR I 2 4l

(1. Hunan Province Institute of Veterinary Drug and Feed Control, Changsha 410006, China; 2. Hunan Agricultural
University, College of Veterinary Medicine, Changsha 410128, China; 3. Hunan Agricultural University,
School of Food Science and Technology, Changsha 410128, China)

ABSTRACT: Objective To establish a method based on ultra performance liquid chromatography-quadrupole time
of flight high resolution-mass spectrometry (UPLC-Q-TOF-MS) use as a rapid screening method for the illegal
addition of 302 kinds of drugs in Chinese veterinary medicine. Methods A high-resolution mass spectrometry
database containing information such as the names, molecular formulas, and exact mass numbers of 302 kinds of
drugs was established. Samples were extracted with methanol and then analyzed by UPLC-Q-TOF-MS. A sample was
considered as a suspected positive if the retention time deviation was less than 0.2 min, the mass error was less than
5 ppm, the isotopic ratio deviation was less than 5%, and the library matching score of the main characteristic
fragment ions was greater than 80. Results The method exhibited good selectivity, with a minimum detection
concentration as low as 50 ng/mL for the target substances (100 ng/mL for tetracyclines, penicillins, estrogens,
and nonsteroidal anti-inflammatory drugs; 200 ng/mL for aminoglycosides). This enabled the efficient screening
of 302 kinds of illegally added drugs. In the screening of actual samples, 7 batches of suspected positive samples
were detected. Conclusion This approach is applicable for the screening of illegal additives in various veterinary
Chinese medicines, providing effective technical support for the quality control of veterinary Chinese medicines.
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(W SCIEX ZMA A HAZAMRAR);
ME203/02 J3 4 Z — B F 437 K- [ R F) 2 RHE (h
ENA RN, EFAA-HM-01 245 TRIERE 5% (L2 5t
ISR IR A BR A F]); SB-800DTD 7 I i Be AL I
AR A A BRA ) 75005289 1 S LoHL(SE I FEER
KHERBHE A F]); PGILSCXM2 Al /KA [ HEAK A FH A
(EERRAF]] 0.2 um 2EK MR PUFR 2.4 (water-wettable
polytetrafluoroethylene, wwPTFE)E R /K (FP A BRAF;
Kinetex® F5 100 A {fj%44:(100 mm x 4.6 mm, 2.6 pm)(FKH
TR SEANIRBH A FRA D

Rl 20 . QR (aisal, ME2R7EAERA ), B
FR(fankali, 22 ACS BRMb2EAH]); 302 Pl 25hr ik S i
WP EE 100 pg/mL, KEEF/RIERCARA R, R
25 ERE L TR AR R A -

S5 T SE R A A S R B TR .
1.2 LETE
1.2.1 &#EE#H

IR 40 °C; FBhHH N 2 mmol/L ZR%E:+0.2% H iR
KB (A) S ZIEB), LR, £ 22 min, FH
0.3 mL/min; #EFEHE 10 uL(EE 1)
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Table 1 Gradient elution of mobile phase

122 JRig&t
AB SCIEX X500R QTOF =43 #¥ DUl FF Hr 156 A7 HsS 1]
i AR B3 B4 R A 5 8 MK 49 i (information-
dependent acquisition, IDA) L IE 11 8 T T R
IEE T, BFRSHEC: E1R gasl M 50 psi;
TR gas2 4 50 psi; AT curtain gas 4 30 psi; &5 TR
RN 550 °C. TOF —HeHMHEXS5: HAMTEE
50~1000 Da; & FI5HELHE N 5500 V; ZEHEEES0V; it
WFE] 0.15 s; IDA 280 fe KMk B 14k 12; filk — 4w
RPN E FImE B 100 cps; shA sINEE; Bkt
RETLEES ppm. TOF A HIEXSH: HiE
Fil: 35~1000 Da; fillfiE L EH 35 V; BitHtE 0.06 s,
BT B IR E-4500 V; EFEAIE-80 V,
i LR 35V, HoAth S50 5 1 B A AR TR
1.3 #HmETatE
ARG B RARE RS 20 uL, FIEE 10 mL B4
AT R 3] SO R 245 P IS A 1 I BB 50 mg,
M EHFREL 50 mg, H AR IFEBA S, 10 mL E 4.
FEREZ G % 0.2 um wwPTFE JEEUE, & FHL.
1.4 FOEBEENEL
141 o
X500R QTOF-MS FIRAETR Eb AW —G0 = 43 B

I [A]/min T A/% WA B/% T (=3500)F1 50, RERETIE <S5 ppm, H2NATEE
0 95 5 AR TR . A _gUigeffiEe.
3 20 30 1.42 —BIRIE0H R T 5
5 ” ” AT E I IDA BELCEHE, 7T 302 F 2 F ik 4L
P, ST H T — R B A, SRS RRIEES,
17 > ” WL IIATR . CAS 5. AT frat. M
19 3 95 TR L. PREETE], WL 2 RISk 3. FTA EGhRMESL Y
19.5 95 5 SR FH R B 2 200 ng/mL J5 #EREFAHE, DIARBUH S -
#2 BAUEVBBEEER(EBFER)
Table 2 Database information of selected compounds (positive ion mode)
e AR WG FHRA 8 EHE/min AR PLIGE T RRTTEE (% B ) ] /min
s IR 2 S s il 307.1083 12.18 s 7, i 264.0984 5.9
MROAT T S R ER 407.2220 6.34 ENAl T 411.1728 8.39
F&E%E — — RIRWEER — —
H&GR Al 786.4669 13.59 FREER A 916.5291 11.29
HEFE AS* 772.4516 12.74 TR Z B* 772.4515 10.22
HER A7 758.4364 11.88 FRWE C 902.5124 10.77
FE%E A8 786.4319 11.76 FRWED 918.5473 10.7
, M&EZ A9 744.4201 11.11 IR R — —
JIRPIRER [EE - W.NK] 800.4823 14.46 PRERG R 843.5253 8.94
ZMER Al 814.4622 13.39 IR hERE R 111 899.5509 10.01
EiFT V% — — IR 734.4720 10.99
et e mE Ml 526.2576 12.07 L AR S 837.5347 12.83
e e B E Sl 824.3652 14.23 RIWWE 4943311 12.73
EEREIEPT4E R K Bla 914.5300 16.65 P4 & Bla* 892.5459 18.09
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5 A R PRECE TR L AR FE IRl /min HCA TR PEICES Bt L R B2 B[] /min
RRANIEE 288.1606 6.87 R v 2 0 flle 302.1766 7.68
p2-3Z AR Eh W ORESEAE Y KA 345.1824 8.47 ERER IR AN W fHe 302.1759 9.49
BB RS 277.0877 8.93 ROBENE A 345.1814 11.9
[ UREES 1 g i e 325.1158 7.02 T g e e 226.0463 8.81
M HEGEAZ A BT 245 REFE 304.1551 6.91 BTG iy 290.1754 7.63
TR T T2 WNTD A 332.1420 7.86 W & 320.1421 7.67
it e Sk g 285.0221 8.84 il e SR R * 285.0223 10.1
it fg 18 — Y 4 i e 311.0816 9.13 T e ] — H AU IE 311.0815 10.37
- TiB e Yo F 4 i 281.0716 8.16 T i ] Y 4 o 281.0715 8.53
Ttk e — F g e 279.0919 7.83 il e — P S e e 279.0918 6.59
Tk i FHY SR g+ 281.0708 7.97 T g S s e 268.0765 9.56
il e — F e 268.0753 7.55 Tk i s 251.0609 6.95
MUH ISR * 296.0256 14.34 AR 288.1608 14
IR PR 245 M 2 332.0707 11.65 F SRR R 296.0258 15.24
FJEEH 297.0849 13.25 SN AR 246.1603 6.83
il BE R 2k FH i s 172.0722 6.25 TR T 201.0632 6.76
R R — — U N5 — —
— HERB 615.3246 7.62 BERIKKER Cl1 478.3256 2.65
ki 323.1928 13.69 TRERIK K& C2 464.3100 2.65
HRAWERTKEY 351.1719 3.18 TRERIKKER C3 450.2942 2.64
A A1l — — EIRSE/NS 361.2027 10.2
A A= 22R* 431.2450 13.01 5 KA * 393.2090 10.88
W B PO R At A=Al 228% 431.2449 13.2 HbZE KA * 393.2090 10.94
i R UL AL * 495.2202 14.73 [ /A 361.2029 9.85
H LR e 375.2184 10.67 f RSl 495.2198 14.58
HE ]+ 271.1703 13.38 UK HE Py 267.1396 13.61
o-FEF g+ 271.1695 11.8 FH =2 ] 303.2324 13.35
FOK AR A T A 319.1556 14.19
REBERSE REHEE B, 722.3982 10.13 REHER B, 706.4037 11.5
AR ITE =N N e AL WY 180.1753 9.16 LR 2 4 NI+ 180.1753 9.51
BTSRRI Y BERET R AL 693.4215 18.46 BRI 773.4838 17.01
— Wfﬁﬂiﬂ% 266.0963 11.05 ] 24 3K 1A I A9, 282.0918 7.73
B A I 298.0869 9.2 FE AR IR RN * 332.0715 10.85
L S 350.1191 6.9 St v 368.0487 6.14
AR KA A mE 547.1094 6.06 Kipe s 515.1196 6.29
HERE BT BEPE AR =K 366.1135 5.78 ENEBR KA 350.1182 6.71
HRAeER 479.1248 8.72 ENICA BN 445.1635 7.61
MR gﬁ%iiﬂgizﬂélﬁﬂé 445.1634 7.99 M ERREBRMEE*  479.1244 8.38
PR RGH AR E 291.1452 7.29
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Table 3 Database information of compounds (negative ion mode)

25 TR TR RIE FEA . REE/min AR PEICES TR EE % P s A] /min
FENELZ59) EZ A E 897.5017 17.44
&S EYIRITES 334.0505 11.92
AT BaPR AR A 584.2789 2.63
MR 26 Lt T * 269.1553 13.82 s 77 267.1398 14.48
FEFI BRI SIS/ 329.0006 11.01
kit bi R 2 RIKSF 272.0489 14.29 FEHIR ST 241.0872 13.78
THLFE A 623.8128 19.62 Hh 5 BR A 404.9727 14.77
BraFAa: ik Je ke 301.0583 14.6 Tl KR 210.0157 8.95
HSFERE* 224.0314 9.22
UREES URLIEB R L 258.0407 13.03
o-FORTRTGE* 321.1707 12.77 B-EA IR 321.1707 12.77
KA o-FORTRFE > 319.1550 12.11 B-E RSB 319.1550 13.12
F K IR A i * 319.1550 14.06
- PR e il 40 1) 5 frEIa 232.0286 6.39

e * R 19 XA IRAY 41 T infar i 248 [M-H]-.
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FRAE T 5 13 R o 2 O B e I 5 0 R 246 % i 2
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Bk S P AR 5
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Fig.1 Chromatogram of spectinomycin
hydrochloride pentahydrate
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Fig.2 Chromatographic profile of budesonide
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100%, TEFAE R 50 ng/mL &k BE T 0946 %k
90.5%, 100 ng/mL Ji & E K 95.2%, HAE 200 ng/mL JiT
T RIS 100%Ak 8, B TARRE 2
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Fig.4 Comparison of characteristic fragment ions of atropine and
scopolamine in the fertility-promoting intrauterine infusion
liquid with reference standards
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