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Simultaneous determination of lincomycin, metronidazole and
chloramphenicol in honey by liquid chromatography-tandem
mass spectrometry
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ABSTRACT: Objective To establish an analytical method for the simultaneous determination of lincomycin,
metronidazole and chloramphenicol in honey by liquid chromatography-tandem mass spectrometry. Methods Honey
samples were diluted with water. And then a polymer reversed phase solid phase extraction cartridge was used to
purify the sample. The cartridge was rinsed with 5% methanol aqueous solution and subsequently the target
compounds were eluted by 70% methanol aqueous solution. The chromatography separation was carried out with a
gradient elution program consisted of 0.1% formic acid aqueous solution and acetonitrile as mobile phases. With
multiple reactions monitoring, lincomycin and metronidazole were identified under positive ionization mode, while
chloramphenicol was analyzed under positive ionization mode. Quantitation was done by isotope dilution internal

standard method. Results The simultaneous determination of lincomycin, metronidazole and chloramphenicol was
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achieved within 10 mins, using positive/negative switched ionization mode. The recoveries were ranged from 91.0%

to 107.1% for the analytes with 3 spiked levels of 0.25, 5 and 25 pg/kg. The relative standard deviations were less

than 11.9% (n=6), and the limits of quantitation for lincomycin, metronidazole and chloramphenicol were 0.20, 0.14

and 0.20 pg/kg, respectively. Conclusion The proposed method is easy, sensitive and well-reproduced, which is

suitable for massive sample analysis such as risk monitoring.
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ACQUITY 1 CLASS RS0 AHGE RERIA Xevo
TQD — 5 VUM B %% (35 [E] Waters /A H]); N-EVAP™112 /K%

AR T3 Organomation 23 wl); Vortex-Genie 2 iR iEHE
i #3515 Scientific Industries 2 ]).

metronidazole; liquid chromatography-tandem mass

BRI 5 2 (lincomycin) . F il M4 (metronidazole) Fll &
% & (chloramphenicol) #5 #E &b (4l B ¥ K T 98%,
Dr.Ehrenstorfer 2% H)); [6] {7 & i B AR ) bk AT 2 R
-d3(lincomycin-d3). F fif#-d4(metronidazole-d4) & 5
% -d5(chloramphenicol-d5) A5 #E i (46 £ ¥ KT 98%, N
£ K TRC AH]); HEE, O05 . WR . ZFRE (i al, il
/N 7); WondaSep® HLB [ 4% B H: (200 mg/6 mL, H
A ZHA ), PFTE BIGALIENL(0.22 um, HARGH
A]); Milli-Q 4k & 48(3 | Millipore A H]).
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AR TR
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2 um, HABHAF); Wt ANIE, WEIMHEB N 0.1%
H R /KWL, s AH TR E A 0.3 mL/min; AEN 40 °C, i
FEATCN 5 Lo WRORH (356 B BEIBEAR 72 0~0.1 min, 10 % A;
0.1~6 min, 10 %~100 % A; 6~6.5 min, 100 % A; 6.5~7 min,
100 %~10 % A; 7~10 min, 10 % A,

(2) Bt

BTUR: AT B TR (BSTIE S Ul B B A X
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Z [0 Wi (multiple reactions monitoring, MRM); HAth 5T
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Table 1 Collection parameters and retention time of target compounds by mass spectrometry

EY R SN FEET/(miz) HEFLH /Y TETHm) Tl g/ V {5 B2 15 6] /min

VNGRS ESI+ 407.2 44 125.9% 30 1.88
359.1 20

T EER-d3 ESI+ 4102 42 128.9 28 1.88

FH i ESI+ 171.8 30 127.8% 14 1.86
81.8 26

H ek -dd4 ESI+ 176.0 32 1278 14 1.86

AR ESI- 320.8 36 151.7* 18 3.24
256.9 12

AEHR-dS ESI- 325.0 34 155.8 14 3.24
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Fig. 1 Total ion chromatogram of standards mixture (10 ng/mL)
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Bl 91.0%~107.1%, #H %I F5 #E fii 2% (relative standard 3.4 SCPREESE

deviation, RSD)YE K 2.0%~11.9%. LA 3 5151 L (SIN=3) S A BT By S TR 30 e 28 BE 5 o
By A R, 10 RS WRIL(SIN=10) I I B, pfemr e o s A 2 6 (0% B RLEAT T 05 e, 4
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43> H1E 0.06. 0.04 F10.06 pg/kg, EBRAMH1EH 0.20, 30 PR 5 A HY R YRR AU 2 B L bR A 2 P

0.14 7 0.20 pg/kg, MG WK 2. BRMERE e ] L] 3.
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FHE BA4E
=% "%
0 J 0 J
120 140 160 180 200 220 120 140 160 180 200 220
3: MRM of 4 Channeis ES+ 3: MRM of 4 Channeis ES+
20190328_015 407.182>359.148(Lincomycin) 20190328 _022 407.182>359.148(Lincomycin)
100 1.88 3.16e3 100 225
2.23
=
#{
% %
=
E
2.132.18
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1.41
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J AI.IS
6 o Lot |
120 140 160 180 200 220 120 140 160 180 200 220
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Fig.3 Chromatograms of lincomycin positive (left) and negative (right) honey samples
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Table 2 Linear range, recoveries and precisions of the method
EY TR/ (ug/kg) SR IR /% RSD/% LR AEVE R/ (ng/mL) r
AT EZR 0.25 98.7 2.7 Y=0.390815X-0.0262371 0.50 ~ 50 0.9999
5.0 101.8 2.0
25 105.1 26
FH i 0.25 91.0 11.4 Y=1.71063X-0.0519998 0.50 ~ 50 0.9992
5.0 102.9 2.5
25 104.0 3.9
RER 0.25 99.7 11.9 Y=1.17216X-0.172959 0.50 ~ 50 0.9999
5.0 107.1 3.8
25 1003 8.5
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