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Abstract: A rapid screening and quantification method for 26 compounds such as quinolones, sulfonamides,

malachite green and amantadine et al,in veterinary pharmaceutical powder was established by high performance

liquid chromatography — tandem mass spectrometry. The samples were ultrasonically extracted with 0. 2% formic

acid — acetonitrile ,and determined by LC — MS/MS after diluted with methanol — water (1: 1, V: V) for 10000

times. The separation was performed on a CI8 column using 5 mmol/L. formic — ammonium formate and
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methanol — acetonitrile (1: 1, V: V) as mobile phases in a gradient elution mode. The mass spectrometry was

performed by electrospray ionization in positive ion mode, multiple reaction monitoring mode ( MRM) and

standard curve external standard method. The calibration curves of the 26 compounds were linear in the range of

0.1 ~10.0 ng/mL,with correlation coefficients more than 0.99. The limit of detections( LODs) were 0.01 mg/g,
and the limit of quantification( LOQs) were 0. 02 mg/g. The method was validated at spiked levels of 0.01,0. 02,

0.1 mg/g,and the overall recoveries were in a range of 70.0% ~101% ,with relative standards deviations( RSDs)

of 1.9% ~8.8% . The method was simple and convenient, efficient ,accurate and sensitive , which would meet the

requirements of screening and accurate quantification for the routine addition of drugs and banned drugs in

veterinary pharmaceutical powder.

Key words: vterinary parmaceutical pwder ;qinolones ;sulfonamides ; malachite green; amantadine; HPLC — MS/MS

Hi, N2 e g, 4 2 R Ak
I E L Y G A A IR iRk £
R ARAE 250 2590 5 U5 hn - B Bak, 4n fw) 28
i AR RR ), (A 24 I 5 A ) e R
SRR 2 Rt Ak B A P A ARl
RIFREAFAIELL LA T R T2 haRRee Rk
I BTk A 751 ) B A AR B 2 R R IS N i v
SERRIES Y 2 AR R AR TR I T A A
R BB ALY R AR ESROR
MEREERT Y ARG R RS B
TRCBE ARG AT VR I PR L A 5 2 (0 i S A W 1)
LB ARAETE M PR G RUBS: o R A (0 1 i —
He A8 M2 K6 1 ( HPLC — PDA) i G )32, i
B TR 2R 225 1 550 A A 3 24 1 R s T i
B R i, TR H a8 B AR A A F A A
W2 N EZ RZTTE, SR, HPLC - PDA 758424
JRTEAS I Bk A A AE SR B, inTJE ik 451 PDA
JCTG B P LIS S 5 B8 34 G WIAEA [F] (35 5%
TR 6T P 22 5K, MEBIR ; JC 1 AG I G 48 A1 W i
MG, 3 O 076 451 VRO (O — HR I T
P T R S L R U AR A U R
ARSI W 0 T B, 1O NS I
D TE B, 76638 1 BT A5 44, AT AARAS I 4+
B M R B4R B KRR AR A I
LC - MS/MS il o 5 P B 15 0 i B 1 REXT R )
AT HER R R, JTAER, LC - MS/MS i R 7E 24
TR R R R IER I S 2 B RS 2

DR e 2 2 W) K M R R S 25 W G R T B A
o,

WS T RIS % i i 288 245 00 s K 7 M g R B b
WM SV 2, tR o W AR A TN 259
FLAE A4k S RIBEE 5 4 W 2 B8 TEE 259, iX
LE 2 W) TE S AR 5% BR B AR, 2 06k N 28 felt B s
—EE ., BRI L IR
PR P25 BIOR SR, SRR ELEER Y
T sl Sl U 2 B B R 43 BT AR AT R
PRI ST — A 0 5 24 1R b 22 R 24 5k B
DR B

WFGE ST 15 24 0] v s T I S S | AL
ALk S NIBEIE S 26 Fh 2 1 8 RORH (a3 H
R T | 207 V5 T BB | B v 2 SR AT
FE T T 7 2l 5 v 22 b 25 W Y T A K
WA PR AR AR S
1 #E5AHZX
1.1 L& LC MS -8050 Bt (mi — BRIk i
TEAY, B A FLIE 55 B T8 & LabSolution LC MS ¥
AbFE G5 (H AR Shimadzu 23] ) 3 Bk IR 2) %% SK - 1
(SR RALERT ) 5 E R R O L GL - 21B
( B2 R AR ) s AL QGC - 36T (11

LBAT),
L2 B & ERA R R R R
ER i 9

WP RTINS R I LU A W R
B BVEYD R AR RIS B TR e R W E A
WA i 1 PP R I i g P I e i e — P

=
e
Pt



rp 2 A% AR 2021 4F 11 A 56 55 55 11 11

Chinese Journal of Veterinary Drug - 31 -

WE ik frle G Ik I | ik e ) R 4 e e Y G S
M i e — P S R 00— P AR E R e ) —
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1.3 &R H

1.3.1 ®&ARE#HFMH O35 CAPCELL PAK Cq
(100 mm x2.0 mm,3 pm) ; FEiE 40 °C ;R BHAH A
A5 mmol/L R - HREL, B FH M H I - LN
(1:1, Ve V) s RMM VR BAE)F .0 ~ 2 min,90%
A;2 ~3 min,85% A;3 ~ 13 min,85% A;13 ~
20 min, 15% A ;20 ~25 min,15% A;25.10 min X5&
WIhs B, 90% A, £ £ & 28 min; i N
0.200 mL/min; EFEAFIR 1 pl,

1.3.2 R 2 &4 MBSk, ST
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AP 3 L/ming TR 10 L/ min; AIERES
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TR IR

1.4.2 26 FLa AT ol &k ey ied) 435
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W, T —20 °C LA T #ER HRIRAT
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Tab 1 Retention time and main mass spectrometry parameters of 26 compounds

75 &Y £ B8 5} 1]/ min MAEF(m/z)  PUETF(m/z) QL BJE/V  RiERER eV Q3 HLE/V
156.05 * -17 -15 -15
1 it fHg e 5.43 251
R 92.1 -17 -27 -16
) 92.05* -17 -26 -17
2 it g WA el 6.60 255.95
155.95 -17 -15 -30
X 91.90 -18 -30 -15
3 i e B g 7.93 264.8
B 2 171.8 -18 -17 -30
260.95 * -23 -25 -27
4 HCR e 9.35 290. 85 229.95 -23 -24 -23
82.15 -12 -49 -17
. 136.20* ~14 -22 -13
5 4 Wil ke iz 10.49 153.1
SRR 78.1 —14 —44 -30
156.00 " -18 -15 -15
6 it iz F e — 10.70 270.9
B & 92.1 -18 -29 -17
92.10* -19 -31 -16
7 i i — P g e 11.22 278.75
e — P R 186. 1 -19 -17 -18
318.10* -19 -21 -21
8 AR A 13.00 362.1
R R 261. 1 -15 -29 -12
9 W 13.33 320.05 301.95°7 -2 -2 20
o : : 231 _21 -39 _23
N 315.95* -23 -21 -21
10 KR 2 13.95 334.05
290 -23 -19 -29
) A 92.05* -20 -3] -18
11 it I SRS 14.83 285.2
TR 156 -20 -16 -15
. 314.05* -23 -22 -21
12 BINTSRG =3 15.05 332.3
231.1 -23 -38 -22
i ) 92.10* -18 -29 -17
13 it Ji 1] B 4 e 15.72 280.95
O ] R 156 -18 -18 -30
92.00* -17 -30 -16
14 ik F 5 W me 16.73 253.95
AR E 108. 1 -17 _24 ~10
265.20" -26 -23 -16
15 S SUY 16.83 352.3
HRUE 308.3 -2 ~17 ~19
X 340.05 * -26 -25 -16
16 Y R 16.97 358
ERVE 283 -26 ~24 ~19
s 342.00* -27 -23 -23
17 SN U 17.27 360. 05
316.15 -27 -20 -21
156.00* -21 -18 -30
18 itk Fe 41 — PP A i 17.44 311
P — 91.9 -2 ~30 ~16
156.10" -18 -14 -15
19 fish e — Pl 17.76 268.05
=7 92.05 -18 -27 -17
. 367.95 " -27 -23 -25
20 Yoz R 17.79 386.3
298.95 -27 -27 -30
164.10" -12 -19 -16
I
21 SRR 18.91 181.3 121.2 b 10 16
T 156.00 * -22 -17 -29
%ry — /e []%u.—» .
22 J (A AR R E 19.02 311 0 2 _35 DS
91.85* -20 -31 -16
23 i iz s Ik 19.15 301
B TR 156 -20 -17 -15
244.10* -18 -16 -15
24 6L FH 20.32 262.2
R 202.1 -18 -28 -17
- 313.00 " -16 -37 -21
4 25
25 flaEfisk 21.10 329.1 208 17 Jpe Y
. 239.00 " -16 -31 -23
Gt fLAE 4 .
26 Bl £ 25.45 331 316 16 DS s

T e HWERE T
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2.1 &MEE 144 JFERCHIK 26 M-S
YRR IE TAERMERTE 1.3 T AUEs & I E
26 LS WIR A ARER R (10 ng/mL) &2 i &
UL 1,26 FhAk AW i 0N K A BA 15 1) L 1,26
FALA 0 B BE AT i R A, DA &9
BTk A A SRR, 5 G W o
(ng/mL) AHE AR bR, 25 il 26 Fp AL A 4 A 28 Pk [0 19
T, AR ERW] .26 AL G PIFE0. 1 ~ 10 ng/mL ¥
BETE TR N G R R AT AR AL P KT 0.99,
26 P AL AW [T 05 7 AR AR SC RBULER 2,
2.2 HHREEER 20% FAEEEH . 30% WK
RICHAEERAE 2 AR 4 1.5 kb,
I 235 R TIY AR I ) O B I ), 225 R i A a7
25 1% 26 F HARE AP TC T, 25 FURE i B 2
s RS DL 2 HRHR R B o a5 0 £ M
b S /N=3 (R B 0 7 i At B 3200 A e B Ay
0.01 mg/g, FFIE & TR AR EM L S /N=10 1Y
W i R, i R 0,02 mg/g.

2.3 BEEHEAE K 1.7 IrEdl s a ik
FES35°4 0. 01 mg/g.0.02 mg/g.0. 1 mg/g HIBHTE
R, BRI TP AT 5 WK, SR A ifE
e i 26 R AL G 9 007 2 R 70. 0% ~
101% ,AHXFRIER 2% (RSD) M 1.9% ~8.8% , 45 %
W3, B3 HEIWEEER 0.1 mg/g 525 55 FH
PERE SR

2.4 LERFERENE XWHTERN 20% FOKEH
¥ .30% TR JE % ] N 10% B UD B T i1k
¥ 25% 4R R C AT PR 43 #E4T HPLC — MS/
MS A, 25 R .20% TR JE H K 30% TR
TR PEN 25% e F C ORI PR A R A
26 MALEY) . 10% RV 5L AT VR -5 24 11 5 R
P BIRTD B K A Har 25 ML SR K T
205, 10% B vb B T i oy 54 245 1 590 v R T
BN 105 mg/g(HRE RN 10.5% ), 577
PRI (10% Bikvh 2) —38, K’ 4 7 10% Bk
bR ATE PR R

R2 26 MUSMEMEE . LMEAR BAXAM LHREEER

Tab 2 Regression equation, correlation coefficients(r*) ,LODs and LOQs of 26 compounds

75 I3 HT) LAEVEM/ (ng - mL7") LM MERE 2 KR /mg- ¢! EBR/(mg-g!)
1 i e v i 0.1~10 y = 44133x + 6373.5 0.9988 0.01 0.02
2 ik g T I 0.1~10 = 30723x + 3388.2 0.9986 0.01 0.02
3 i e B Sk e 0.1~10 y = 34400x + 7828.8 0.9982 0.01 0.02
4 PR 0.1~10 y = 122714x - 5291.9 0.9992 0.01 0.02
5 S Wl iz 0.1~10 y = 25613x + 5811.7 0.9970 0.01 0.02
6 it g VY e — e 0.1~10 y = 25442x + 8292 0.9974 0.01 0.02
7 it e — ) g 0.1~10 y = 59611x + 8727.9 0.9986 0.01 0.02
8 E2 RUd 0.1~10 y = 209419x - 962.81 0.9992 0.01 0.02
9 R R 0.1~10 y = 216975x — 4902.8 0.9999 0.01 0.02
10 Kb & 0.1~10 y = 178456x + 29480 0.9985 0.01 0.02
11 it frie S ik 0.1~10 y = 26240x + 7533 0.9978 0.01 0.02
12 WNT A 0.1~10 y = 275178x — 24536 0.9996 0.01 0.02
13 ik i (] Y 4 s g 0.1~10 y = 22246x + 3502.7 0.9986 0.01 0.02
14 itk i Y 5 S s 0.1~10 y = 32381x + 6359.5 0.9988 0.01 0.02
15 KRR 0.1~10 y = 81890x — 3277.7 0.9999 0.01 0.02
16 fuy R 0.1~10 y = 254577x + 32586 0.9994 0.01 0.02
17 Bigib R 0.1~10 y = 186101x — 10062 0.9993 0.01 0.02
18 (AR H A 0.1~10 y = 115652x — 5358.3 0.9995 0.01 0.02
19 itk frie — P S5 s 0.1~10 y = 114225x + 5087.1 0.9992 0.01 0.02
20 YUz AU 0.1~10 y = 111006x + 6769.2 0.9980 0.01 0.02
21 SR 2% 0.1~10 y = 156143x + 976.49 0.9996 0.01 0.02
22 (] U A 0.1~10 y = 63216x + 8696.2 0.9972 0.01 0.02
23 ik i s AR 0.1~10 y = 37579x + 5119.4 0.9994 0.01 0.02
24 U 0.1~10 y = 657077x - 6504.7 0.9999 0.01 0.02
25 LEALE 0.1~10 y = 214158x — 14226 0.9978 0.01 0.02
26 faflis s 0.1~10 y = 896878x — 67182 0.9996 0.01 0.02
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&3 26 MUSYEREERPHEWYE (0 =5)

Table3 Recoveries of 26 compounds in different positive samples (7 =5)

20% FARJEHEH AMERER (n=5)

20% A JE 5 AT PER YRR (n =5)

5 i) IR (mg - 7") R % RSD/% SRR % RSD/%
0.01 70.0 8.8 71.4 8.2
1 i i e 0.02 73.1 5.7 73.0 6.8
0.10 74.0 4.3 80.2 3.7
0.01 70.0 8.6 71.9 5.3
2 ik g g e 0.02 76.6 6.1 73.3 4.4
0.10 78.3 6.7 78.2 2.5
0.01 72.7 5.4 72.9 4.3
3 ik e P B g 0.02 72.5 6.1 72.9 3.0
0.10 81.6 5.3 80.0 3.8
0.01 87.1 5.4 89.5 5.5
4 P AR 0.02 89.9 5.1 91.4 2.8
0.10 90.5 5.2 94.0 2.2
0.01 71.5 8.8 75.9 6.2
5 SRt e 0.02 75.6 6.7 80.7 5.1
0.10 79.7 6.7 83.5 2.9
0.01 70.1 7.9 77.4 6.7
6 it i FF e — s 0.02 72.6 7.5 78.4 5.2
0.10 81.2 6.2 85.2 4.3
0.01 77.7 6.3 81.6 3.8
7 fitf e — FH g 0.02 85.5 5.2 83.5 3.6
0.10 87.3 5.9 90.2 4.4
0.01 88.6 5.6 91.4 5.8
8 AU A 0.02 90.2 5.7 92.0 2.3
0.10 91.9 4.8 93.4 2.0
0.01 90.7 4.9 90.8 3.7
9 TR B 0.02 91.9 5.5 91.2 2.8
0.10 93.4 4.5 94.4 2.9
0.01 82.7 4.6 87.1 3.3
10 KRR 0.02 86.0 4.7 90.8 2.5
0.10 85.6 2.2 91.9 3.5
0.01 70. 1 4.4 72.4 8.8
11 it frle S ik 0.02 74.1 4.9 76.6 5.4
0.10 78.7 4.2 80.6 6.2
0.01 88.5 6.5 92.6 5.6
12 W R 0.02 91.4 5.0 93.8 5.9
0.10 95.1 3.3 101.0 4.6
0.01 73.8 5.5 82.2 4.6
13 it J [ia] P A g 0.02 75.1 3.4 85.6 3.6
0.10 79.0 3.2 88.9 3.2
0.01 78.6 6.7 84.3 5.6
14 itk Jrie PP S5 e 0.02 82.4 4.3 85.1 5.0
0.10 85.4 3.9 88.2 2.6
0.01 86.9 2.6 92.1 8.2
15 KEWA 0.02 90.0 5.0 94.1 4.6
0.10 91.1 5.0 97.6 2.1
0.01 91.9 5.5 96.2 5.3
16 KRR 0.02 94.3 4.9 97.2 4.4
0.10 95.0 3.4 98.0 3.2
0.01 86.6 5.0 92.1 5.2
17 Rk & 0.02 88.8 4.3 95.2 5.0
0.10 90.9 4.5 98.2 3.2
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gR3
20% AT H AR (n =5) 20% FAJEH AR BHPERE S (n =5)
75 L] W/ (mg - g')
SEHI IR % RSD/ % SEEI IR % RSD/ %
0.01 80.2 6.4 88.6 6.2
18 R4l — H A Mg e 0.02 83.4 3.7 90.2 5.9
0.10 87.5 4.0 91.4 3.3
0.01 70.6 4.3 75.2 8.6
19 i e — H S5 s 0.02 73.4 4.3 77.6 5.6
0.10 81.7 3.5 84.6 5.2
0.01 93.3 5.3 95.2 3.6
20 YUz AU =3 0.02 92.4 3.2 96.2 3.2
0.10 93.7 3.0 9.5 3.0
0.01 91.5 6.7 94.2 6.0
21 SR 0.02 93.8 3.9 95.2 3.2
0.10 93.1 3.5 96.6 2.1
0.01 81.9 7.5 88.2 6.6
22 ff A AR RE 0.02 88.7 5.8 89.6 5.2
0.10 90.2 4.2 95.2 5.0
0.01 70.9 5.6 75.2 4.6
23 ik i s M AR 0.02 71.6 3.1 76.8 3.3
0.10 76.7 3.7 80.2 3.8
0.01 86.1 4.7 86.1 2.3
24 G s 0.02 88.6 3.9 88.6 2.2
0.10 92.3 3.5 90.6 3.2
0.01 89.2 7.5 94.6 5.2
25 flEas 0.02 90.5 3.8 95.2 4.8
0.10 9.6 2.7 97.6 3.0
0.01 91.3 5.0 96.2 4.4
26 FRaFLis g 0.02 96.5 2.6 9.6 3.2
0.10 96. 4 1.9 97.1 2.8
225000003 T
200000003
175000003 i
‘;;150000005
£ 125000003
100000003
750000 —; . ®
5000000
2500000—; ! 2 3 A 56 7 Ay 1o 11 A 13 L J
0 F—A A A A N i AVAND SN L
|IIII|IIII|IIII|IIIIIlllllIIIIIIIIIIIIIIIII
5.0 75 10.0 125 15.0 17.5 20.0 225 250 mn

1/min

1 26 MULEYREGIRERRK (10 ng/mL) BB FRE

Fig 1 Total ion flow chromatograms of 26 compounds (10 ng/mL)
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Fig 2 Chromatograms of blank samples (A) 20% florfenicol powder
(B) 30% florfenicol soluble powder) and( C) solvent blank
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