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Abstract: A rapid screening and quantification method for 17 compounds such as quinolones, sulfonamides et al

in Maxingshigan Oral Liquid was established by UPLC — MS/MS. The samples were ultrasonically extracted with

methanol. The extraction cleaned up with a HLB SPE cartridge was determined by liquid chromatography -

tandem mass spectrometry in positive and negative ionization mode using an electrospray ionization source with the

multiple reaction monitoring mode. The determination was performed on a BEH C,4 column (2.1 mm x 100 mm,
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1.7 pm) with the mobile phase consisting of acetonitrile —0. 1% formic acid with gradient elution at the flow rate

of 0.30 mL * min~"'.

The results showed that the linearities of the 17 analytes had the correlation coefficient and

the correlation coefficient were more than 0.99. The limits of quantification were 5 ng/ml and 10 ng/ml for the 17

analytes( 10 ng/ml and 25 ng/ml for Olaquindox). The average recoveries and relative standard deviations were

73.87% ~116.43% and 1.25 ~8.44% respectively at 3 spiked levels (10, 25 and 50 ng/mL) (25, 50 and

100 ng/mlL for Olaquindox ). The proposed method is sensitive, accurate, and efficient. It is applicable for rapid

screening and quantification of 17 veterinary drug residues in Maxingshigan oral liquid.

Key words: Maxingshigan oral liquid; UPLC
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Tab 1 Program of gradient elution

5} 8]/ min A/ % B /%

0 5 95
10 10 90
18 15 85
30 40 60
35 95 5

37 5 95
40 5 95
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®2 BERXKER

Tab 2 Program of gradient elution

A 1]/ min A/ % B /%
0 5 95
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10 50 50
11 95 5
12 5 95
15 5 95
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Tab 3 Retention time and mainmass spectrametry parameters of 17 compounds
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13: MRM of 2 Channels ES+
251 TIC (Doxycycling)

L .;:i \ 2.14
9% T T T T T T T T T T T T T T T T T T T T T T T T T T d
6.00 800 10.00 1200 14.00 16.00 18.00 20.00 2200 2400 2600 28.00 30,00 3200 3400
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5% T T T T T T T T v T T ? v T T T T T T T T T T T T T T v T
a4 6.00 8.00 10.00 1200 14.00 16.00 18.00 20,00 2200 2400 2600 28.00 30,00 32.00 3400
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18.42 TIC (EnroBoxacin)
3.04e3
A T T T T T T T T T T T T T T T T T T T T T T T T T T T T T ]
6.00 800 10.00 1200 1400 16.00 18.00 20.00 2200 2400 2600 28.00 3000 3200 3400
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1543 TIC (Ciprofioxacin)
‘% 1.85€3
1% T T T T T T T T v T T v T T v T T T v T T T T T v T T T J
a 6.00 8.00 10.00 12,00 14.00 16.00 18.00 20.00 2200 24.00 26.00 28.00 20.00 3200 34.00
20211206-MX-5p+-3 9: MRM of 2 Channeis ES+
2.13 TIC (Suifadimethotine)
lq 5.36e3
/
4% T T T T T T T T T d
400 6.00 8.00 10.00 1200 14.00 16.00 18.00 20.00 2200 2400 26.00 28.00 30.00 3200 3400
20211206-MX-sp+-3 8. MRM of 2 Channels ES+
2647 TIC (Sultaquinoxaline)
*:1 2502
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00 6.00 800 10.00 1200 14.00 16.00 1800 20.00 2200 2400 2600 28.00 30,00 3200 3400
20211206-MX-5p+-3 7: MRM of 2 Channels ES+
192 TIC (TMP)
% 3.04e3
% T T T T T T T
400 600 8.00 10,00 1200 14.00 16.00 18.00 20.00 2200 2400 26.00 28.00 20.00 3200 34.00
20211206-MX-5p+-3 6. MRM of 2 Channels ES+
1760 TIC (Sulfamonomethoxine)
883
2.
2% T T T T T T T T T T T T T T y - T T T v T T T ™ T T T T T T ~ Time
400 6.00 800 10.00 12.00 14.00 16.00 18.00 20.00 2200 24.00 2500 28.00 30,00 3200 3400
A
20211206-MX-sp+-3 5 MRM of 2 Channeis ES+
191 TIC (Sultamethazine)
g} 20663
=
0% T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
4.00 600 8.00 10.00 12,00 14.00 16.00 18.00 20.00 2200 24.00 26.00 28.00 30.00 3200 34.00
20211206-MX-sp+-3 4. MRM of 2 Channels ES+
8 67 TIC (Suifamerazine)
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* \
15 Y
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20211206 MA -5ps-3 3 MRM of 2 Channels ES+
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/| ﬂ -
67 T T T T T T T T T T T T
600 800 10.00 1200 14.00 16,00 18.00 20.00 2200 2400 26.00 2800 30.00 3200 34.00
20211206- Mx -5p+-3 2 MRM of 2 Channels ES+
2039 TIC (Sulfamethoxazose)
*] n 196e3
10 T T T T T T T T T T v T T T T T T T T T J
400 6.00 8.00 10.00 1200 14.00 16.00 18.00 20.00 2200 24.00 2600 28.00 30.00 3200 34.00
20211206-MX-5p+-3 1: MRM of 2 Channels ES+
867 TIC (Sulfaciazine)
’:‘ h 1.28e3
6% T T T T T T v T T T T T T T v T T T T T T T T T T T T T T T 2 Time
400 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 2200 24.00 26.00 28.00 30.00 3200 34.00
& ST
1 F1ABWHUEYERMERREEFRE

Figl

Total ion flow chromatograms of 13 compounds matrix standard solution in the first group
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20211206-MX-5p+-10 8: MRM of 2 Channels ES-
7.06 TIC (Dexamethasone)
pr 11
BV T T T T T T T T T T T T T T T T T T T T T T T T T \
3 400 450 5.00 850 6.00 6.50 7.00 7.50 8.00 850 9.00 9.50 10.00
20211206-MX-5p+-10 7 MRM of 2 Channels ES-
502 TIC (Flor)
*] ) 1.80e3
11 /\
T T r T T T r T T T r T T T r T T T T T T T r T T T J
350 400 450 500 5% 600 650 7.00 7.50 800 850 9.00 9250 10.00
20211205-MX-5p+-10 6 MRM of 3 Channels ES-
537 TIC (CAP)
*} 854
2% T T T T T T T T T T T T T T T T T T T T T T T T T
3.50 400 450 5.00 550 6.00 6.50 7.00 7.50 8.00 8.50 9.00 9.50 10.00
20211206-MX-5p+-10 1 MRM of 2 Channels ES+
320 167 TIC (Adam)
1.01ed
- T /\ 408 4% 449
2%y T u ™ T T T T T T T T T T T T T T T T T T T T T y Time
350 400 450 5.00 550 600 650 7.00 7.50 800 850 9.00 9.50 10.00
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Fig2 Total ion flow chromatograms of 4 compounds matrix standard solution in the second group
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Tab 4 Mainmass spectrametry parameters of 17 compounds

Rl &Y

LML/ (ng - mL71)

LT

HRRE

W £

Tt e e
it P S e
Tl — T g e

HACNIE

ﬂﬁ |\ B

1 EANRA

il ) Y S i

25 ~120
10 ~ 100
10 ~100
10 ~100
10 ~ 100
10 ~ 100
10 ~ 100
10 ~100

Bt & 10 ~ 100
it iz R gl 10 ~ 100

EALEIFS
T il — S
Tih e M b
B W et
BAEEF
HZEARA

10 ~100
10 ~100
10 ~ 100
10 ~ 100
10 ~100
10 ~ 100
10 ~ 100

y=1.28592x +1.68817
y =7.00898x — 15. 6529
¥ =9.00067x +834871
y =18.3884x + 14. 4252
y=17.286x —3.54024
y =37.205x +30. 5304
y=13.3257x +18.2881
y =11.4634x - 3.40145
y =36.3861x +17.2602
y =14.3866x — 12.7545
y =29.0073x - 12.9752
y =53.98517297. 1026
y=20.0451x - 69. 1411
y=17.2401x +41.3664
y =1.76445x - 3.98081
y=0.85412x —4. 03526
y =2.75535x — 2. 74529

.9951
.9999
9950
9990
9952
9913
9981
9966
9981
9988
9973
9993
9984
9981
9802
9895
9980

Sooooo0o0S0S9992 90

3.3 WM RAE ER ISR R AEAH N
FO R B ), 25 FURE S X 17 B E AR A 6T
o ZAERERSEFRELE 3 ~ B4, K
P FRAE B 7 R (IR MR L S/N =3 B EE N
D5 A B, He A S s 2, i g A HE R A 10 ng/miL,

[}
20211206-MX202109029

FIAx16 P25 WYKL BRI 5 ng/mlL,
TR I fE R S/N =

0 g

10 ¥k B 0 J7 ik

B, oA A M 2 B E = PR N 25 ng/mlL,
16 Fh 259 i) 52 S B 10 ng/mL,

ZIF S

13: MRM of 2 Channels ES+
™©c

(Doxycycline)
100 230245 2473258 ¢ 5
L | Tl % %8
400 600 800 1000 1200 1400 16.00 1800 2000 2200 2400 2600 2800 3000 3200
20211206-A0202100029
P
9 4O 1547150
So ismb ¢
100 500 500 1000 1200 1400 16,00 1800 2000 200 2400 2600 2600 3000 3100
20211206-40202100029 11: MRM of 2 Channels ES+
TIC (Enrofox
100 B BT 14 105y C Enrotoraci)
il PV Y
500 500 1000 1200 1400 1600 1800 2000 200 2400 2600 2600 3000 3200
20211206-MX202100029 10: MRM of 2 Channels ES+
" TIC (Cproionacin)
100- 14031465 18451560
il RO )
100 500 300 1000 1200 1400 16,00 1800 2000 200 2400 2600 2600 3000 3000
20211206-MX202100029 9 MRM of 2 Channels ES+
26 0625.65 TIC (Sufaometnodine)
vog] 2 25032694 L]
2 earm
300 600 500 1000 1200 1400 1600 1600 2000 2200 2400 2600 2600 3000 3500
20211206-W0202109029 8: MRM of 2 Channels ES+
2507 TIC (Sulfaquinoxaline)
100; = se 692 2734, 504
# 2% 024 y ) 22750
300 500 500 1000 1200 1400 1600 1800 2000 200 2400 2600 2600 3000 3200 3000
20211206-A202100028 7: MRM of 2 Channels ES+
. e TIC (TWP)
02] 103 !,vzou 129843091061 44 75 1.23e3
6.00 800 10‘00 1200 . 1400 16.00 18.00 20.00 2200 2400 2600 2800 3000 3200 T 3400
20211206-202100029 6 MRM of 2 Channels ES+
16581683 1524 TIC (Sultamonomethoxine)
100 100
& gLl rees R
300 600 300 1000 1200 1400 1600 1800 2000 200 2400 2600 2800 3000 3200 3400
A
20211206-MX202109029 5 MRM of 2 Channels ES+
5 006 M7 e TG (sutanetrazne)
"% U o Aol e *m
100 €00 500 10,00 1200 1400 1600 1800 2000 200 2400 2500 7600 3000
20211206-MX202109029 4 MRM alzcnanne\s Es+
%0 799 TIOT o 941 1000 1C (Sutamerazine)
£ Mot b
600 800 10.00 1200 14.00 16.00 18.00 2000 2200 2400 2600 2800 3000
aanzs ey 100020 5 MRM or 2 Chanets 5+
TIC (Olag)
100 325 e 795
"Ll A1y 96 o
400 600 800 10.00 1200 14.00 16.00 18.00 2000 2200 2400 2600 2800 3000 3200 3400
20211206-4X202109029 2 MRM of 2 Channels ES+
o 1913 TIC (Sufamethorazole)
| 1| 23RB281 o)
Lo el
100 €00 500 1000 1200 1400 1600 16,00 2000 260 2400 2500 2600 3000 3400
20211206-MX202100020 1: MRM of 2 Channels ES+
58 TIC (Suitadiazine)
"'g;! An\ S“JL 92‘ 207
- v - v - v — - - . Time
300 800 1000 1200 1400 1600 1800 2000 200 2400 2500 2800 3000 3200 3400

B3 F1ATEEmARSETRE

Fig3

Total ion flow chromatograms of blank samples in the first group
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B
20211206-MX202100029-1 8 MRM of 2 Channels ES-
100. G/IH 619503 GEQ . “3 g T4 755 7 u, 789 YC{Dman\dnas;;cd:
iﬂ‘ e i . MI ool BT wm,uhu*hw e
350 400 450 500 550 600 650 voo 750 800 850 9.00 950 10.00
20211206-MX202109029-1 7: MRM of 2 Channels ES-
40 TIC (Fior;
100
iﬂ 442432 443 4 43! 453”\'509513 550 570 -
! 5 TTTabo T ako 860 | ss0 &0 | eso | 700 | 750 ' 800 117 9,00 ok T 1000
20211206-MX202109029-1 & MRM of 3 Channels ES
4% TIC (CAP
100 455 467 513 563 716
- .:] as3) ¢ 5037 7533 ) 530
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20211206-MX202109029-1 1: MRM of 2 Channels ES+
TIC (Adam)
]/322“ 351364 380 3 os407 4T 444 4 S5t
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Figd Total ion flow chromatograms of blank samples in the second group

3.4 EHE SalieE 10.25.50 ng/mL =G WE I RICRTE 73.87% ~116.43% Z 6], RSD
T B (M Z BN B K 25 .50 100 ng/mL) , & K 1.25~8.44% (£ 5),
x5 EWRERKWER
Tab 5 Results of recoveries

&Y It/ (ng - mL™") [l 22/ % SEE [l 2R/ % RSD/%
25 115.3 98.3 102.3 105.30 8.44

Wi R 50 75.3 85.3 83.6 81.40 6.57
100 95.6 98.6 97 97.07 1.55
10 72.8 76.6 82.6 77.33 6.39

i i 5 25 111.6 117.4 116.2 115.07 2.66
50 85.2 83.6 85.6 84.80 1.25
10 71.5 78.6 79.2 76.43 5.60

Tk e R Sk e 25 103.3 98.3 95.1 98.90 4.18
50 78.8 79.6 85.2 81.20 4.29
10 78.3 81.4 83.6 81.10 3.28
g 25 104.0 98.5 95.2 99.23 4.48

50 85.8 79.4 80.6 81.93 4.15
10 120.5 118.5 110.3 116.43 4.64

k=N 25 114.2 120.2 113.2 115.87 3.27
50 103.8 102.3 104.9 103.67 1.26
10 109.9 104. 4 95.4 103.23 7.09

=% kU 25 111.3 104.7 106.2 107. 40 3.22
50 94.2 96.3 9.5 94.33 2.02
10 104.2 97.4 105.6 102. 40 4.28

EINTSR U= 25 102.2 118.4 106.2 108.93 7.75
50 74.3 83.8 82.9 80.33 6.53
10 76.1 76.2 72.5 74.93 2.81
i i 1] PP SR M 25 107.6 115.2 105.6 109.47 4.63

50 82.1 82.2 84.9 83.07 1.91
10 116.9 114.6 105.7 112.40 5.26

SN Rl 25 105.4 107.3 100.3 104.33 3.47
50 89.6 90.2 9.5 91.43 2.92
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gxRs
ezt IR/ (ng - mL~") [/ % S [ R /% RSD/ %
10 73.6 72.9 82.1 76.20 6.72
it P FFY T 25 106.2 106.6 110.2 107.67 2.05
50 72.9 73.6 78.5 75.00 4.07
10 109.9 112.3 105.6 109.27 3.11
ZVIHNR 25 103.8 113.8 110.5 109. 37 4.66
50 78.3 77.6 72.5 76.13 4.16
10 88.8 78.6 79.5 82.30 6.86
itk e — Y 4R E 25 111.5 102.2 108.5 107. 40 4.42
50 83.1 80.9 79.5 81.17 2.24
10 73.8 75.2 72.6 73.87 1.76
i e s AR 25 106.4 104.5 110.7 107.20 2.96
50 84.8 81.4 83.2 83.13 2.05
10 112.8 110. 1 112.3 111.73 1.29
S RIbEhE 25 110.5 115.9 112.3 112.90 2.44
50 115.5 106.7 105.6 109.27 4.97
10 110.7 114.7 108.6 111.33 2.78
B H 25 117.6 109.9 104.5 110.67 5.95
50 117.8 111.5 112.3 113.87 3.01
10 117.3 106.5 108.5 110.77 5.19
RAEE 25 102.3 105.8 114.3 107.47 5.74
50 99.2 109.0 106. 4 104. 87 4.84
10 114.2 105.6 107.6 109.13 4.12
HFERAL 25 104.6 108.5 104.2 105.77 2.25
50 112.3 105.6 100.7 106.20 5.48
4 Wit54%ie 0.22 pmJEME, L*)W‘Uﬂl B2 K I s 47 i Ak
4.1 fFE4FALHE  HESCRTIRE, AR PR S BRI S A B 2 AR HEFLAL 757(

HR 2 B IR L BIOR) AR IR I 2 A A
B3 (BRI 259 ) TR TR 26 259 DU 2 24
Y (NIBeRE ) WETETR IS 259, 76 5 45 R SR A&
YRS, R BB b X ik 2 17 Fh2hy
AR O B A ey, DRI, A SC gk 17 24 40 v G D
JRWEIE .

4.2 FA& o E  ERT AR R g, 3K
10 2 B AR AT B2 5 289 5% I H Bg ik (HF
B NG ) BT AR S AL B 4 , ELARBRAE ik
B 1 mL, I EE 4 mL, RS )E , B0,
BB 1 mL, 0. 1% HEREEW 1 mL, IR, i

A RS (O BE R I T A PR R A AL T N
BRAEA SR 5 A SCH ) 0 T Sh AR A 3R e BT
K R R 50 ng/mL, % R A 100 ng/mL, F 4% 16
2GR i BR M 25 ng/mL, & 8R4 50 ng/mL,
x&b)?ﬁ&%ﬁ%ﬁlﬂ@%ﬁ% FE A b 221k
PP R4 B T 2R P 3 30 92 30 2 55 7K 5% T SF- A b e
(HLB SPE) *H%E%‘I.‘{%ﬂ: AR A T T A B
(ENEEEAR S S RE N NN < (15 3 i 7 Y 0 3
g ol e

4.3 HAIH X K, R SRR E
FHEI Y XU % R 5 96 A B 1 IR T A 5 7
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MR %ﬁhi’h_ T ARSI R TR A TR
HERR 53 531 % il i 2% 7K 2% F 5 A4 R (HLB

sm»@mﬁﬁﬁ&mmmm@%%imBﬁm%ﬁ
INEEASE R AL 35 1% AN [ 77 it v 49 J5 4 i 7 52 38
[ AR B (T4, 5 WA /5 AT T4 i 5, L e
{5 N7 B R A 7 i A DR | 8 MR T T T
AT 2 AR R

4.4 Fa WREN TR R G0 A b2 1Rk
W 17 Fh AL BRI i, R T WM £
T E I T A R B DL R T R 2
PRI FRRRA A H IRV 2R AR AR s in /5%
B AR I s A RO R T S 2 A Al X T
7 b B ) ST T 2 R b S R
st 27 PR R4 2 R R K S B R 2R AR Al 35 T Bl
PIIEPE R S e BRE I TR AR T B eIl sk
TRAF MERA R | RO R BR AR 3 T RR A A
HE IR Y A PRI
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