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Determination of fluoroquinolones and tetracyclines antibioticsresiduesin
animal-derived matrix by high performance liquid chromatography-tandem
mass spectrometry

SUN Chang-Hua", YAN Rui, LI Yan
(Academy of Quality Inspection and Research in Heilongjiang Province, Harbin 150050, China)

ABSTRACT: Objective To establish a sensitive and convenient method for determination of luoroquinolones and
tetracyclines antibiotics residues in animal-derived matrix by high performance liquid chromatography-tandem mass
spectrometry (HPLC-MS/MS). Methods EDTA-Mcllvaine buffer solution was used as the extraction solvent, and
spiked samples were purified with hydrophile lipophile balance (HLB) column after low temperature freezing
centrifugation. Qualitative analysis was carried out by the multiple reaction monitoring (MRM) mode after the
Agilent chromatographic separation with C;g column (100 mmx2.1 mm, 2.7 pm), using methanol and 0.1 % formic
acid water as mobile phase. The matrix curve external standard method was used for quantitation. Results The
linear ranges of 13 kinds of antibiotics were 0.02~20 pg/L, with correlation coefficients above 0.9923. The limits of
detection (LODs) were 0.01~0.15 pg/kg for fluoroquinolones, and 0.08~0.15 pg/kg for tetracyclines, respectively.
The limits of quantitation (LOQs) were 0.03~0.40 pg/kg for fluoroquinolones, and 0.27~0.40 pg/kg for tetracyclines.
The recoveries spiked at 3 levels of 0.4, 2.0, 10 pg/kg were 84.1 %~105.0 %, and relative standard deviations (RSDs) were
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1.15 %~7.81 %. Conclusion The established method is simple, rapid, and sensitive, which is suitable for the

determination of veterinary drugs residues in animal-derived matrix

KEY WORDS: high performance liquid chromatography-tandem mass spectrometry; animal-derived;

fluoroquinolones; teracyclines; residue
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50 mL s ESI): ; (multiple reaction
0.1 mol/L EDTA-Mcllvaine : monitoring, MRM); 350 C; 6
37.2 g Na,EDTA-2H,0 109 g 129 ¢ L/min; 35 psi 1
, 900 mL, >
+ N
1 mol/L pH 4.0, 3 &HR5WR
, 1000 mL, , 0.1 I/L N
m o 31 REEFHRIERE
EDTA-Mcllvaine
. EDTA-Mcllvai 59
223 ARBLGHE civaine %
5 g( 0.01 g) ’ ’
5 R 5% 13
50%~68% R
224 BELH ’
. Agilent C;s (100 mmx2.1 mm, 2.7 pm); EDTA-Mcllvaine ;
A 0.1% , B 2 0 >
min, 8%B; 18 min, 30%B; 24 min, 90%B; 24.01~25 min, 5
8%B; 0.2 mL/min; 30 C; 5uL , ,
(electro spray ionization, (solid phase extraction, SPE) (28
1 BBHERUEYNIERESH
Tablel Main MS parametersfor 13 target compounds
(m/z) (m/z) V) V)
243.9* 19
(flumequine) 262.1 110
201.9 23
244.0%* 19
e (oxolinic acid) 262.1 130
216.0 21
316.2% 20
(enrofloxacin) 360.2 100
342.1 16
288.1* 19
(ciprofloxacin) 332.1 110
314.0 15
340.1%* 25
(danofloxacin) 358.1 110
313.8 20
368.0* 22
(sarafloxacin) 386.1 110
342.2 17
356.1* 21
(difloxacin) 400.1 110
382.2 17
349.1* 23
(sparfloxacin) 393.1 120
292.1 27
326.0% 17
(fleroxacin) 370.2 120
352.1 12
154* 25
(doxycycline) 445.0 110
428.0 30
410.1%* 25
(tetracycline) 445.0 120
427.0 10
426.1* 29
(terramycin) 461.2 110
443.1 19
444.0* 27
(chlorotetracycline) 479.1 110
462.2 33
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32 AmhiEm%E (difloxacin)16.27 min, (terramycin)15.29
min, (chlorotetracycline)18.27 min
0.1% ,
0.1% 33 EEFEMIERE
, ) 13 ,
, 50%
1 ) )
, 1 , 13 ,
2 , ,
I ,
, (flumequine)22.84 min , k& 34 fREMZES5EER
(oxolinic acid)19.92 min
(tetracycline) , 1 2 5 10 50 100 ng/mL
(doxycycline)15.16 min, i HPLC-MS/MS
. 445>410, 445>154, X, )
’ , (R),
’ SIN=3 SN=10
> 2 2
, , 13 )
(ciprofloxacin)15.68 min, , ,

(danofloxacin)15.97 min, (enrofloxacin)15.76 min, (limit of detection,

(fleroxacin)14.32  min, LOD) 0.01~0.15 pg/kg, (limit of quantitation, LOQ)

(sarafloxacin)16.77 min, (sparfloxacin)18.03 min

s
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35 MEME. EMEMEENNE HPLCMS/MS :
04 20 10 pgkg 3
’ 84.1%~105.0%, (relative standard deviation,
R 04 2.0 10pg/kg3
6 RSD) 1.15%~7.81 %
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Fig.2 Extract ion chromatograms of spiked sample
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Table2 linear ranges, regression equations, LODs and L OQs of target compounds
LOD (pg/kg)  LOQ (ng/kg)
Y=707X-244 Y=544X+469 Y=527X-84 Y=816X-804 Y=579X+2688 0.02 0.07
R=0.9992 R=0.9988 R=0.9985 R=0.9993 R=0.9934 ' '
s Y=124X+21 Y=64X+101 Y=110X-58 Y=43.3X+18 Y=108X+283 0.15 0.40
- R=0.9999 R=0.9993 R=0.9990 R=0.9993 R=0.9948 : :
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LOD (ug/kg)  LOQ (ng/kg)

Y=563X-481 Y=152X+458 Y=671X-1839 Y=52.5X+342 Y=834X+408 0.04 0.13
R=0.9985 R=0.9908 R=0.9974 R=0.9984 R=0.9999 ’ '
Y=714X-385 Y=434X+250 Y=903X-2744 Y=170X-490 Y=1265X+63 0.02 0.07
R=0.9989 R=1.0000 R=0.9976 R=0.9926 R=0.9998 ’ '
Y=1372X-268 Y=419X+1505 Y=1562X-1560 Y=1165X-630 Y=1818X-3288 001 0.03
R=0.9995 R=0.9949 R=0.9985 R=0.9976 R=0.9994 ’ ’
Y=698X-266 Y=377X+280 Y=638X+169 Y=344X-223 Y=764X+1569 0.02 0.07
R=0.9989 R=0.9973 R=0.9918 R=0.9953 R=0.9982 : :
Y=566X-298 Y=391X+323 Y=580X+298 Y=105X+252 Y=716X+548 0.04 0.13
R=0.9985 R=0.9987 R=0.9954 R=0.9955 R=0.9998 ’ ’
Y=345X-62 Y=275X+403 Y=730X+584 Y=48.6X-153 Y=730X+584 0.08 027
R=0.9985 R=0.9976 R=0.9961 R=0.9925 R=0.9998 ’ '
Y=1027X-447 Y=575X+722 Y=608X+288 Y=694X+306 Y=1301X-198 001 0.03
R=0.9970 R=0.9985 R=0.9969 R=0.9970 R=0.9999 ’ ’
Y=188X-240 Y=85X+671 Y=184X-148 Y=148X-166 Y=230X-121 015 0.40
R=0.9950 R=0.9893 R=0.9988 R=0.9987 R=0.9997 : ’
Y=151X-153 Y=74.6X+423 Y=149X-221 Y=144X-150 Y=182X-340 0.15 0.40
R=0.9949 R=0.9997 R=0.9957 R=0.9892 R=0.9975 ’ ’
Y=369X-361 Y=299X+1614 Y=516X-239 Y=322X-1205 Y=671X+2391 0.08 0.27
R=0.9944 R=0.9983 R=0.9971 R=0.9971 R=0.9981 ’ '
Y=112X-125 Y=76.3X+114 Y=109X-89 Y=106X-1938 Y=127X+288 015 0.40
R=0.9923 R=0.9978 R=0.9963 R=0.9971 R=0.9966 ’ ’
R3 BHMERLGYEBRINESHERELSR(n=6)
Table3 Recoveriesand precisions of 13 target compounds (n=6)
(%)
(ng/kg) (%) RSD (%)
0.4 103.1 102.9 98.1 97.6 96 103.1 100.1 3.24
(flumequine) 2 98.1 97.1 96.1 95.4 100.1 100.5 97.9 2.13
10 99.5 100.6 98.1 99.5 98.8 99.7 99.4 1.15
0.4 99.8 101.5 103.6 100.9 104.2 97.6 101.3 2.41
I (oxolinic acid) 2 105 100.1 104.3 101.8 96.8 99.4 101.2 3.07
10 100.1 99.1 97.1 98.6 97.5 100.6 98.8 1.4
0.4 91.7 93.1 103.5 91.6 90.6 88.6 93.2 5.65
(ciprofloxacin) 2 86.3 88.9 91.6 99.8 102.5 92.1 93.5 6.74
10 90.9 98.1 91.2 88.7 84.9 102.2 92.7 6.85
0.4 84.1 85.6 89.7 101.2 92.3 96.8 91.6 7.17
(danofloxacin) 2 88.7 85.1 99.6 84.9 88.3 100.8 91.2 7.81
10 104.2 103.2 98.1 95.1 100.1 89.6 98.4 5.53
0.4 94.1 89.1 100.2 96.8 103.1 100.2 97.3 5.21
(enrofloxacin) 2 93.9 88.1 104.1 100.2 95.8 99.6 97.0 5.79

10 103.5 100.1 96.1 98.1 95.8 102.1 99.3 3.19
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(%)
(ng/kg) (%) RSD (%)
0.4 101.5 103.6 88.7 89.5 100.3 99.8 97.2 6.62
(fleroxacin) 2 84.5 89.5 90.6 102.7 94.6 91.5 92.2 6.61
10 90.6 87.4 104.5 96.4 93.6 102.5 95.8 6.97
0.4 85.6 89.5 90.3 96.1 100.3 101.5 93.9 6.82
(sarafloxacin) 2 100.3 90.2 98.2 95.2 98.1 88.3 95.1 5.07
10 98.1 102.1 100.3 101.5 86.1 94.4 97.1 6.23
0.4 96.1 98.3 90.2 100.6 102.3 93.1 96.8 4.73
(sparfloxacin) 2 92.1 91.6 93.6 98.1 101.5 95.1 95.3 4.01
10 103.8 102.5 101.9 98.5 94.1 99.9 100.1 3.5
0.4 98.2 97.3 102.1 98.6 99.3 97.5 98.8 1.78
(difloxacin) 2 99.3 90.2 94.1 93.6 101.7 100.8 96.6 4.79
10 97.1 100.5 95.8 102.4 96.3 94.7 97.8 3.06
0.4 100.2 95.3 91.6 100.8 99.3 97.5 97.5 3.59
(doxycycline) 2 91.2 99.3 94.8 97.1 98.5 94.1 95.8 3.17
10 90.8 96.1 100.6 91.3 96.5 93.2 94.8 3.92
0.4 95.6 101.2 96.5 103.5 94.5 93.1 97.4 4.17
(tetracycline) 2 100.2 94.6 90.1 92.3 95.5 101.2 95.7 4.55
10 96.3 93.8 99.8 97.3 100.1 953 97.1 2.56
0.4 93.6 94.5 97.2 98.6 99.1 96.5 96.6 2.27
(terramycin) 2 953 91.6 91.8 98.2 93.5 91.5 93.7 2.85
10 100.1 103.1 102.5 99.8 97.3 96.5 99.2 2.41
0.4 104.8 102.5 97.8 91.6 96.3 95.4 98.1 4.94
X 2 89.2 91.3 95.1 93.6 98.3 103.1 95.1 5.27
(chlorotetracycline)
10 105.1 100.3 99.1 99.9 103.1 94.4 100.3 3.66
. , 2008, 39(4): 279-304.
4 =R Ve Guo Q, Liu BQ, Guo HY, et al. Research progress of fluoroquinolones
antibacterial agents in China [J]. Chin J Pharm, 2008, 39(4): 279-304.
(2] ) ) ) -
[J1. ,2015,47(11): 19-22.
’ Zhou X, Li M, Zhang X, et al. Residue analysis of quinolones and
’ tetracycline antibiotics in chickens by LC-MS-MS [J]. Anim Husb Vet
’ Med, 2015, 47(11): 19-22.
> > [3] GB/T 22990-2008
> - [S].
GB/T 22990-2008 Determination of oxytetracycline, tetracycline,
PN % j( ﬁk chlortetracycline, doxycycline residues in milk and milk powder
Ea ¥

HPLC-UV method [S].
GBJ/T 29692-2013
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