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Rapid screening and confirmation of western medicine adulteration in Chinese
herbal medicines for fishery
YAN Hua, LIU Xin, ZHANG Hai-yan, CUI Feng-yun, LI Jian-hui, YUN Huan,
DING Shuang-yang, ZHANG Zhao-hui, YANG Da-jin
(Food Laboratory of Beijing Inspection and Quarantine Testing Center, Beijing Entry-Exit Inspection
and Quarantine Bureau, Beijing 100026, China)

Abstract: Objective To develop a screening and confirmation method of UPLC-LTQ Orbitrap MS for 48 chemical
medicine including fluoroquinolone, sulfanilamide, tetracycline, malachite green, nitrofuran, olaquindox and carbadox
mixed into traditional Chinese herbal medicine for fishery. Methods The samples were extracted by ethyl acetate,
cleaned by C; sorbent, separated by reversed phase chromatography ( Velocity: 250 wl/min, Cylinder temperature: 30
°C, Sample size: 10 wl), and gradient eluted with methanol/water ( containing 0. 1% formic acid). Final detection was
performed by LTQ Orbitrap MS in full scanning mode. The TOXID software combined with database retrieval was used for
screening and confirmation of 48 veterinary drugs. Results The limits of detection (LODs) and the limits of quantification
(LOQs) of 48 veterinary drugs were 0. 006 0 —0. 21 mg/kg and 0. 020 - 0. 72 mg/kg, respectively. The method showed
good linearity over the linear range, r* =0.9796 — 0.9997. The recoveries were 81.9% - 114.4% , 84.0% - 114.3% ,
80.9% —114.8% for the three spiked levels at 0.25, 0. 50 and 1.0 mg/kg, respectively. The RSDs were in the range of
1.56% -14.3% . Conclusion The method was rapid, accurate, reliable and precise. It was suitable for the screening
and confirmation of chemical medicine adulterated into traditional Chinese herbal medicine.
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Figure 1  Screening and confirmation flow chart of

UPLC-LTQ Orbitrap MS
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Figure 2 Influences of sorbent on the recoveries of

different veterinary drugs
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Influences of extraction solvent on the recoveries

of different veterinary drugs
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Table 1 Exact mass, retention time, regression equation, correlation coefficient, and linear range of 48 veterinary drugs
BE AR [MJTHE+ [TﬂtH]* ﬁ%ﬁﬂ‘rﬁﬂ by ?rﬁ)tz? 2R M
HISE S PRE /min () (ng/ml)
1 i i Y T s 254.059 39 254.059 43 2.91 y =2768. 1x —887.0 0.999 7 1 ~100
2 i i Y 5 s e 265.075 37 265.075 44 1.39 y =3415. 6x + 840. 1 0.979 6 1 ~100
3 it e — FH mis e 279.091 02 279. 091 00 1.93 y =2287.3x +146.2 0.993 8 1 ~100
4 it iz -6 - FY 480 s I 281. 070 29 281.070 25 2.29 y =2573. 1x - 50. 098 0.993 0 1 ~100
5 itk i s g 251.059 72 251.059 78 1.01 y =1912. 6x - 69. 8 0.993 8 1 ~100
6 itk iz FP 4k 1 281. 070 29 281.070 25 3.04 y =2910. 7x +463. 15 0.990 4 1 ~100
7 it i — F S s 311.080 85 311.080 99 3.17 y =5686. 8x +299. 1 0.995 6 1~100
8 it i Sk 1 285. 020 75 285. 020 84 2.65 y =528.15x -350. 5 0.998 3 1 ~100
9 itk iz 4% i s 315.091 02 315. 091 22 4.41 y=713.3x -381.3 0.997 3 1 ~100
10 fiff e — P S s 268. 075 04 268. 074 98 1.79 y=1715.7x +495.9 0.992 7 1 ~100
11 it g 405 . P 4 g It 311. 080 85 311. 080 99 5.04 y =978.9x - 154. 8 0.995 1 1 ~100
12 i ¥z iy Tk 215. 048 49 215.048 54 0.89 y =695.8x +185. 5 0.994 6 1 ~100
13 it i i 250. 064 47 250. 064 45 1.24 y =1918x +532.3 0.989 4 1 ~100
14 it Bl 2% T 277.064 14 277. 064 30 3.82 y =45.83x -257. 1 0.995 9 5 ~100
15 itk iz F g — s 271.031 79 271.031 74 1.99 y =550. 6x —240.7 0.995 2 1 ~100
16 it iz 15 e 256. 020 89 256. 020 94 1.12 y =998. 72x —493. 5 0.994 5 1 ~100
17 it il — PP I g 268. 075 04 268.075 04 3.41 y =807. 9x —343. 1 0.990 8 1 ~100
18 =T A 291. 145 17 291. 145 11 1.83 y=19187x +952.9 0.992 1 1~100
19 BINTSRU ! 332.140 5 332. 140 59 2.74 y =594. 7x - 669. 6 0.992 4 1 ~100
20 ARV R 362. 151 06 362. 150 08 2.23 y =3666x —3155 0.993 6 1 ~100
21 R B 320.140 5 320. 140 50 2.52 y=554.1x - 723.8 0.991 8 1~100
22 Bk g 360. 171 8 360. 172 12 2.84 y =3044x - 1836 0.999 2 1 ~100
23 (ALY 386. 131 67 386. 131 13 3. 60 y =881.8x -101.9 0.993 5 1 ~100
24 P& RUYS 400. 146 72 400. 146 64 3.26 y =2489x —423.9 0.995 5 1 ~100
25 FHiti b & 358. 156 15 358. 156 22 2.97 y =1362x — 1083 0.994 1 1 ~100
26 ik v B 321.135 75 321. 135 62 2.31 y =629. 1x —692. 1 0.994 1 1 ~100
27 SE RIS 334.156 15 334.156 13 2.25 y =1219. 5x - 1286 0.993 4 1 ~100
28 LNIAUY - 396. 152 95 396. 153 08 3.19 y =12639x —3592 0.994 7 1 ~100
29 ZENE R 233.092 07 233.092 15 6.94 y =1615.8x -213.9 0.997 8 1 ~100
30 GRS 393. 173 27 393.173 22 4.46 y =12590x +2044 0.995 8 1~100
31 BB R 370. 137 3 370. 137 15 1.93 y =5537x —4727. 8 0.996 1 1 ~100
32 RO VD B 363. 146 31 363. 146 58 1.75 y =5458x — 4431 0.994 3 1 ~100
33 BRI R 352. 146 72 352. 146 79 3.09 y =3595. 3x - 1059 0.998 3 1 ~100
34 ERHE 479. 121 57 479. 121 22 4.77 y =301. 9x + 1008 0.995 7 5 ~100
35 7S 445. 160 54 445. 160 25 2.88 y =1236x - 3115 0.994 2 1 ~100
36 +HZE 461. 155 46 461. 154 85 2.77 y =334. 8x -298. 6 0.991 7 1 ~100
37 [EPIES S 445.160 54 445.160 10 6. 49 y =260. 1x -235. 4 0.998 5 4 ~100
38 IR E 465.105 92 465. 105 62 3.56 y =223.5x -704. 8 0.993 3 5~ 100
39 KA 263.077 48 263.077 42 3. 14 y =3459. 5x —2469. 6 0.999 7 1 ~100
40 I 2, 264.097 88 264.097 84 0.91 y =3858. 5x —2293. 8 0.997 2 1 ~100
41 LELS 329.201 23 329.201 17 7.51 y =7681. 2x —3089 0.995 4 1 ~100
42 e FLAE £ 4 331.216 88 331.216 98 7.70 y =7054x +142. 96 0.993 2 1 ~100
43 25 372.243 42 372.243 47 7.59 y =856. 4x —4176.9 0.993 2 5 ~100
44 Ve 1t 45 i 4% 374.259 07 374.258 91 4.78 y =1775. 4x - 6623 0.996 9 5 ~100
45 1Y g 1 i) 226. 045 85 226. 045 91 1.79 y =103. 8x —78. 56 0.989 4 1~100
46 PRI 199. 046 18 199. 046 16 2.01 y =1822.5x - 1503 0.995 5 1 ~100
47 v I 22 A 239. 041 1 239. 040 85 1.73 y =38.56x -217. 1 0.986 6 5 ~100
48 RGN 325.114 26 325.114 23 0.84 y=721.7x - 131.2 0.994 6 1 ~100
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6 3 A i AT I, TH B P 40 bR (a3 KRR X AR
HEDW 22 (RSD) o £ = AN UK T, 77 % Bk [l
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2) B RFTARIEK
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Table 2 Results of LOD, LOQ, recoveries and RSD of 48 veterinary drugs in spiked Chinese medicine

IR A PR HEW R N K/ (mg/kg)

i amak o Lo 0.25 0.50 1,00
(me7ke) (me/ke) mlg2%/%  RSD/% [Fg#%/%  RSD/% [y % /% RSD/%
1 i i Y T s 0. 006 3 0.021 106.2 11.80 110.9 8.76 111.9 4.79
2 it i Y 2 W 0.053 0.18 101.2 7.90 108.5 7.66 91.5 6.33
3 iff i — P g 0.029 0.097 92.6 5.90 97. 4 6.35 91.5 5.01
4 1iff fHie -6 - Y 4 % 0.012 0. 040 96. 2 7.93 104. 6 7.49 106. 5 8. 45
5 it iz s e 0. 031 0. 10 111.2 8. 69 102.8 7.10 84.5 5.43
6 it i FFY 4 Ik 128 0.037 0.12 102. 1 7.78 103.6 8.39 93.25 5.93
7 il frle . P A I 0. 025 0.082 98.8 4.17 103.0 6.29 92. 1 5.67
8 it e S ik 1 0.015 0. 050 114.0 10. 80 108.7 6.71 109. 2 4.65
9 ik fie 5 i s 0.019 0. 064 112.7 5.73 92.0 13.00 102.3 9.53
10 itk Bl — PP S 0 e 0.033 0.11 99. 1 13. 60 107.0 9.83 110.9 5.97
11 il JHie 408 = PP 4 15 0.026 0. 087 89.7 13. 60 101.5 13. 00 95.5 12.90
12 it iz T e 0.032 0.11 87. 1 13.20 104. 6 9.92 98.5 12. 10
13 it 1l Wtk mE 0.038 0.13 101. 4 7.12 109. 8 3.56 80.9 8. 65
14 i e 28 Tk 0. 120 0.39 112.0 14.20 95.95 10. 90 85.5 7.29
15 it iz F g — g 0.026 0. 086 114.0 13. 80 110. 8 11. 10 114.8 7.43
16 Tiek Iz 15 g 0. 028 0. 092 112.7 13. 00 105. 4 7.37 94.2 7.84
17 it JHiz — P I s 0.036 0.12 114.8 11. 40 99.1 11.90 100.5 7.91
18 = A A I 0.033 0.11 108. 8 5.47 112.6 4.11 110.5 11. 60
19 HHR R 0. 032 0.11 85.9 5.40 84.0 8.29 90. 6 2.66
20 ARYE 0.030 0. 099 109. 6 7.41 107. 4 12. 40 102.9 3.13
21 Wb & 0.034 0.11 94.2 10. 80 111.5 12.50 114.1 4.82
22 Bis 2 0.010 0.035 113.3 9.68 112.5 13.90 94.9 3.10
23 (U TR 0.030 0.10 113.5 9.03 110.7 10. 10 85.9 6.77
24 M 2 0.025 0. 083 114.2 9.02 112.2 10. 90 88.4 6.29
25 FHEV & 0. 029 0. 095 104.2 6.93 106. 7 8.75 95.9 5.64
26 vk v B 0. 028 0. 095 94.2 13.30 111.7 10. 50 89.3 8.79
27 R B 0. 030 0.10 82.4 13. 60 90. 1 12.70 101.8 6.20
28 B R 0. 027 0. 090 97. 4 14.20 113.9 2.91 96. 7 1.56
29 LRI R 0.017 0. 058 81.9 11.10 100. 2 13.40 97.3 4. 66
30 GRS 0. 024 0. 080 101.7 14.20 92.6 11.20 85.6 8.13
31 [ 0.023 0.078 95.2 11.90 114. 1 11.00 98.7 1.85
32 RO VD & 0.028 0. 094 114.0 3.96 104. 5 9.29 97.1 5.49
33 WEDE 0.015 0.051 101.9 10. 50 117.2 8. 82 90. 0 2.20
34 SHE 0. 090 0.30 87. 1 7.67 113.4 7.81 102. 6 7. 04
35 BN 0. 096 0.32 96. 5 7.37 110.9 8.25 112.2 3.78
36 +HmE 0. 056 0.19 83.5 10. 80 100. 8 9.92 103.7 5.30
37 W 0.072 0.24 103.2 8.72 107.7 6.37 111.3 7.72
38 M E 0. 150 0.51 105. 4 12. 40 110.0 3. 64 111.1 9.37
39 FHA 0.006 0 0. 020 96. 3 9.19 106.3 5.08 107.7 10. 00
40 W 2 0. 020 0. 065 95.0 10. 30 96.3 11.70 111.8 10. 60
41 LA A5 0.025 0. 084 112.2 11.80 94.6 13. 80 93.0 12.90
42 Wt FL 48 £ 43 0. 030 0. 10 108.5 5.85 114.3 13.20 103.9 10. 30
43 4 b 5% 0.110 0.36 114. 4 12. 50 92.0 4.69 83.6 11.20
44 WP 235 i 52 0. 100 0.35 90.0 4. 40 102.5 11. 80 89.5 4.47
45 K g W ) 0.036 0.12 112. 4 6.81 98.8 14.10 98.2 5.13
46 I G 74 Ak 0.025 0. 083 97.6 7.31 90.2 8.81 111.6 5.19
47 W g 2 1A 0.210 0.72 86. 6 9.49 99.0 9.96 95. 4 14. 30
48 IV g © T 0. 027 0. 091 109. 7 11.40 110.2 8.25 103.3 4.48
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