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Abstract ; A method was developed for rapid screening and identification of common macrolide antibiotics in swine
plasma by ultra — performance liquid chromatography —tandem high resolution quadrupole —time — of —flight mass
spectrometry ( UPLC—Q-TOP-MS) combined with macrolide antibiotics database. The swine plasma sample was
extracted with methanol, and then the extracts were analyzed by UPLC—Q-TOP-MS in positive full scan modes.
The best detection conditions were as follows: Agilent Extend — C18 chromatographic column (50 x2.1 mm,
1.8 wm) was used for separation, with acetonitrile and 2 mmol/L. ammonium acetate aqueous solution ( containing
0.1% formic acid) as mobile phases. The flow rate was 0.4 mL/min and the temperature of column was set at
40 °C. The accurate—mass of quasi—molecular ion peak, accurate—mass of main fragment ion peaks and retention
time of macrolide antibiotics in swine plasma were acquired and the macrolide antibiotics in swine plasma could be
successfully qualitative identification by database screening. The created database includes accurate—mass of quasi
—molecular ion peak, accurate —mass of main fragment ion peaks and retention time of 26 common macrolide
antibiotics. The limits of detection (LOD) of 13 macrolide antibiotics were in the range of from 1.00 to 8.00 ng/g.
The results showed that the proposed UPLC —Q—TOP —MS method was sensitive and had the high separation
efficiency. The method was a useful tool for the rapid screening and qualitative identification of common macrolide
antibiotics in swine plasma.
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Tab 1 Formula, accurate mass,accurate—mass of quasi—molecular ion, retention time

and accurate—mass of main fragment ion of 26 common macrolide antibiotics

KN BRI AER A R Kt o7 ik
Macrolide antibiotics name Formula Accurate mass

M+H]*(m/z)

ccurate—mass of

Q-TOP/MS EEWEF (m/z)

ﬁ B4 B (6] / min [
L Accurate—mass
Retention time

quasi—molecular ion of main fragment ion

W28 % Azithromycin CyHpN, 0,y 748.5085
yifiBE#K Clarithromycin CyHeoNO 5 747.4769
HLT 2 Dirithromycin CypHyxN,0,, 834.5453
2% % Erythromycin Cy,Hg; NO 5 733.4612
JIKk#EZE Gamithromycin CyoHN,0,, 776.5398
ZIPFEE Josamycin CpHeNO s 827.4667
Al CyHgNO, 785.4562

A3 CyHeoNO 5 827.4667

A4 Cy HgNO 5 813.4511

A5 C3oHgsNO, 771.4405

A6 CyoHgNO s 799.4354

Kﬁjiii A7 CygHg;NO, 757.4249
A8 C3oHgNO 5 785.4198

A9 CyyHg NO, 743.4092

Al3 Cy HeNO14 799.4718

U C37H61NO14 743.4092

A C35H69NO13 701.3986

4.423 749.5162 158.1178, 116.1074, 83.0496,
7.061 748.4842 158.1174, 83.0493, 116.1069
5.225 835.5527 158.1171, 116.1067, 83.0490
5.952 734.4705 158.1175, 83.0491, 116.1068
4.890 777.5481 158.1173, 116.1068, 83.0492
7.621 828.4743 109.0649, 174.1124, 229.1431
7.324 786.4634 109.0648, 174.1123, 83.0493
7.629 828.4732 109.0649, 174.1125, 229.1434
7.188 814.4583 109.0647, 174.1122, 88.0755,
6.816 772.4480 109.0651, 174.1128, 83.0759
6.647 800.4426 109.0649, 174.1125, 83.0493
6.309 758.4324 109.0651, 174.1127, 83.0496
6.216 786.4272 109.0649, 174.1128, 83.0494
5.841 744.4156 109.0647, 174.1123, 83.0493
7.954 800.4793 109.0648, 174.1123, 83.0492
5.613 744.4168 174.1123, 101.0599, 83.0493
5.205 702.4061 174.1124, 101.0598, 83.0492
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g 1 i . . . [M+H]*(m/. —-TOP/MS FE /.
Sl E AT ST WHA TR AR i I 0 I (m/2)
. e . . Accurate—mass of Accurate—mass
Macrolide antibiotics name Formula Accurate mass Retention time A ) . .
quasi—molecular ion of main fragment ion
il FEHR Midecamycin C41H67NO15 813.4511 7.190 814.4587 109.0649, 174.1124, 83.0493
B ZE Roxithromycin C41H76N2015 836.5246 7.251 837.5318 158.1182, 116.1079, 83.0495
W2TEFEZER Spiramycin C43H74N2014 842.5140 4.494 843.5227 174.1120, 101.0594, 142.1220
ZeHb Hr Tildipirosin C41H71N308 733.5241 2.598 734.5328 98.0968, 174.1125, 132.1020
k% AL Tilmicosin C46H80N2013 868.5660 5.340 869.5734 174.1126, 696.4675, 132.1020
Zhr e A C41H78N3012 805.5664 3.553 806.5737 577.4055, 72.0810, 230.1744
Tulathromycin B C41H78N3012 805.5664 2.549 806.5737 577.4041, 230.1747, 72.0812
ZRIRE R A TylosinA C46H77NO17 915.5192 6.505 916.5266 174.1123, 101.0598, 132.1018
ZETT W # Tylvalosin C53H87NO19 1041.5872 8.603 1042.5937 109.0650, 174.1127, 814.4603
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Tab 2 Limit of detection(LOD) of 13 macrolide antibiotics
KA BT ER A KPR/ (ng - g™')

Macrolide antibiotics name Limit of detection

&8 2 Azithromycin 1.35
B # Clarithromycin 7.00
HZTF K Dirithromycin 6.85
217 2% Erythromycin 1.29
JKZEZE Gamithromycin 1.62
ZVPFEHE Josamycin 2.01
F il F 2 Midecamycin 6.80
B 4175 E Roxithromycin 7.52
IZHEFF E Spiramycin 6.73
FEHB T Tildipirosin 3.55
BKH B Tilmicosin 2.51
FRARTE A TylosinA 3.22
ZRI W& Tylvalosin 4.80
3 &
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WA S PR oK

S

(1] TEWRT, /M, BT, 45 HPLC-ESI-MS/MS il i %!
Pk ST TR 4 PRI NBE R HIA K [T, bt A
iz, 2013, 32(6); 715-720.
Lei X N, Fang X D, Lu J J, et al. Determination of 4 macrolide

antibiotics in typical waste water and activated sludge using HPLC

(2]

(3]

(4]

(5]

(6]

(7]

(8]

[9]

Chinese Journal of Veterinary Drug - 51 -
—ESI-MS/MS|[ J]. Journal of Instrumental Analysis, 2013, 32
(6): 715-720.
T, AREEE, SRR, AR R RO R - R ST R ik [

A 0 B A P o P 22 B R BRI 2
i, 2007, 26(5) : 675-678.

25y ()], oy Hrilit sy

Wang M, Lin W X, Guo D H, et al. Determination of macrolides
in animal origin food by HPLC—MS/MS[ J]. Journal of Instru-
mental Analysis, 2007, 26(5) . 675-678.

KB, X AR, XUZLHE, 55, FELR AR AL 04— BOM 2315 -
ERIR TG IE R A T 10 R ORIRNBRRHUAE R [T]. B3,
2017, 35(10) ; 1055-1061.
Zhang X G, Liu D, Liu H R, et al. Liquid chromatography —
tandem mass spectrometry method for determination of 10 macrolide
antibiotics in pork samples using on—line solid phase extraction
purification[ J]. Chinese Journal of chromatography, 2017, 35
(10) : 1055-1061.

WL, R, HAE, L BUR G- LSS B I BT R
I e T 8 R KPR ERZE 25 AR (U] 3 Arfk 2%, 2007,
35(2): 166-170.

XuJZ, WuZX, Yang W Q, et al. Determination of eight mac-
rolide antibiotic residues in honey by liquid chromatography—elec-
trospray ionization tandem mass spectrometry[ J]. Chinese Journal

of Analytical Chemistry, 2007, 35(2) . 166-170.

R, B P, WO, AF RO @5 - I B
IR ORI ARSI BR E [T]. FR G 22, 2012, 46
(4):29-33.

Gao L, Zhang D, Cao J, et al. Determination of macrolide anti-
biotics residue in aquatic products using high performance liquid
chromatography tandem mass spectrometry[ J]. Chinese Journal of
Veterinary Drug, 2012, 46(4); 29-33.

Jain R, Danziger I H. The macrolide antibiotics; a pharmacoki-
netics and pharmacodynamic overview[ J]. Current Pharmaceutical
Design, 2004, 10(25) : 3045-3053.

Wu J X, Zhang G, Song M, et al. Determination of gamithromy-
cin in an injection by ultra—performance liquid chromatography—
tandem quadrupole — time — of — flight mass spectrometry [ J ].
Pharmazie, 2016, 71(7) :378-381.

Schliinzen F, Zarivach R, Harms J, et al. Structural basis for the
interaction of antibiotics with the peptidyl transferase centre in eu-
bacteria[ J]. Nature, 2001, 413(6858) : 814—821.

Wu J X, Liu M, Shang F, et al. Qualitative and quantitative a-
nalysis of tildipirosin by ultra—performance hydrophilic interaction
liquid chromatography—tandem high resolution quadrupole time—of

—flight mass spectrometry [ J ]. Chiang Mai Journal of Science,



.52 o E 2 2 2018 4F 9 HAS 52 B4 o 1)

Chinese Journal of Veterinary Drug

[10]

[11]

[13]

[15]

2017, 44(3) : 956-964.

Li L, Luo G A, Liang Q L, et al. Rapid qualitative and quantita-
tive analyses of Asian ginseng in adulterated American ginseng
preparations by UPLC/Q-TOF-MS[ J]. Journal Pharmaceutical
and Biomedical Analysis, 2010, 52(1): 66-72.

REFH, WK, KERK, %. UPLC-Q-TOF-MS Il & £1 /2
RHHARTEVER TR AERI]. FELBELRE, 2016,
52(9): 108-110.

Wu J X, Shang F, Zhang G D, et al. Determination of tylvalosin
in tylvalosin tartrate soluble powder by UPLC-Q-TOF-MS[J].
Chinese Journal of Veterinary Medicine, 2016, 52(9): 108 -
110.

W W, BES, RTME, % EK DDGS A Rk R

(1], hEAREHE, 2014, 47(5) : 995-1005.

Yao T, Qin Y C, Wu N P, et al. Analysis of Antibiotic Residues
Detection in Corn DDGS[ J]. Scientia Agricultura Sinica, 2014,
47(5) : 995-1005.

di W, KL, BIETF, 55 S RUROH (3 - = 4 PR
T A A T] B 3 2 R i 0 e 2L o) o o R M 2 5 e 375 Bl 28
259 1]. 3HTiE2, 2014, 42(10) ; 1493-1500.

Meng Z, Shi Z H, Lv Y K, et al. Rapid screening of fluoroquin-
olones and sulfonamides in dairy products using ultra performance
liquid chromatography coupled to high resolution quadrupole time
—of—flight mass spectrometry [ J ]. Chinese Journal of Analytical
Chemistry, 2014, 42(10) ; 1493-1500.

A8, XISCWY, Beoge, SE. R RO (03 - TR AT I i B
TR EEIM v T e B A 4 SRR I 2 o s A = [0 ] 7%
Hifk:, 2014, 42(11) ; 1692-1696.

Gu X, Liu Y M, Yao T, et al. Identification of major metabolites

of salbutamol in swine urine and plasma using ultra—high perform-
ance liquid chromatography — electrospray — time of flight — mass
spectrometry[ J ] . Chinese Journal of Analytical Chemistry, 2014,
42(11) : 1692-1696.
REE, X B, K, S R RO (3 - R 40 B
AT RATI A B S 5 BOR A SR ()], RS2 E,
2016, 50(5) : 24-28.

Wu J X, Liu M, Shang F, et al. Indentification of flavomycin in

premix by ultra—performance liquid chromatography—tandem high

[16]

[17]

[18]

[19]

[20]

[21]

resolution quadrupole time—of—{light mass spectrometry[ J]. Chi-
nese Journal of Veterinary Drug, 2016, 50(5) ; 24-28.

Chen Y S, Schwack W. Planar chromatography mediated screen-
ing of tetracycline and fluoroquinolone antibiotics in milk by fluo-
rescence and mass selective detection[ J]. Journal of Chromatog-
raphy A, 2013, 1312(17) ; 143-151.

Turnipseed S B, Andersen W C, Karbiwnyk C M, et al. Multi-
class, multi —residue liquid chromatography/tandem mass spec-
trometry screening and confirmation methods for drug residues in
milk[ J]. Rapid communications in mass spectrometry, 2010, 22
(10) ; 1467-1480.

Wom, RTM, RS, OB E RO O3 - R AT
R[] ST O A = W v 55 Fh2i [T]. T E B 2520, 2014,
48(9): 45-52.

Peng L, Wu N P, Zhang C W, et al. Screening method for 55
kinds of drugs in milk by ultra performance liquid chromatography—
quadrupole time—of—flight mass spectrometry[ J]. Chinese Journal
of Veterinary Drug, 2014, 48(9) : 45-52.

0K, BRANE, 2 B, S R TORS 0 BT BO I Y 2R KA
PR3 — 25 43 HR BT 2 D S 5 o o B R DL FE R [ ],
SrHTAEAE, 2013, 41(7) ; 979-985.

LiZY, Chen J H, Li X, et al. Rapid screening, identification
of paralytic shellfish poisoning toxins in red tide algae using
hydrophilic interaction chromatography—high resolution mass spec-
trometry with an accurate—mass database[ J]. Chinese Journal of
Analytical Chemistry, 2013, 41(7) : 979-985.

oW, DA, WO S RO CEE I E e R
SRErEE[T]. AT, 2006, 34(1) : 95-99.

Yang Q, Ma S H, Hu M, et al. Determination of active Ingredi-
ents of kitasamycin by high performance liquid chromatography
[J]. Chinese Journal of Analytical Chemistry, 2006, 34 (1) :
95-99.

Benchaoui H A, Nowakowski M, Sherington J, et al. Pharmaco-
kinetics and lung tissue concentrations of tulathromycin in swine
[J].
2004, 27(4) : 203-210.

Journal of Veterinary Pharmacology and Therapeutics,

(% BB REHE)



