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Determination of Chloramphenicol, Thiamphenicol, Florfenicol and
Florfenicol Amine Residues in Beeswax by Solid Phase Extraction-
High Performance Liquid Chromatography-Tandem Mass
Spectrometry
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Abstract: A method based on solid-phase extraction and high performance liquid chromatography coupled with
electrospray ionization tandem mass spectrometry(SPE-HPLC-MS/MS) had been proposed for the determination of
chloramphenicol, thiamphenicol, florfenicol and florfenicol amine residues in beeswax. The sample was pre dissolved with
n-hexane and then extracted with water, purified the Waters Oasis MCX micro-column and separated on the InertSustain
Swift C,4 column (100 mm=2.1 mm, 1.9 pm). The determination was carried out with eletrospray ion source and multiple
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reaction monitoring (MRM) mode and the corresponding quantification was performed by employing the method of internal

standards. The calibration curve of mixed standard solution showed a good linearity in the concentration rang from 0.1 to

10 ng/mL with the correlation coefficients () more than 0.99. The limits of quantification (S/N>10) for antibiotics were

0.1 pg/kg. The recovery was 65.0% to 113.20% in the spiked concentration 0.1, 0.3 and 1.0 pg/kg, with the relative standard

deviations (RSD, n=6) lower than 20%.The method was applied to detect 15 beeswax samples, and the results showed that

chloramphenicol residues were detected in 4 batches of samples. The method is rapid, sensitive and accurate, and could be

applied for the qualitative and quantitative analysis of chloramphenicol, thiamphenicol, florfenicol and florfenicol amine

residues antibiotics in beeswax.

Key words: beeswax; solid phase extraction-high performance liquid chromatography-tandem mass spectrometry;

chloramphenicol; thiamphenicol; florfenicol; florfenicol amine

At g T S T T DU I AR S U )
JB, H A B A R e RS R TE B A RZS, TR B AL T
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PR A I HRIEF, B ILA 25 ) B MRS R
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SRR A2 5% B8 R RIS ARG i A . AR R
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45-3, 4liJi = 98%) . AJETE (CAS 76639-94-6, 4li
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50 mL s LU, HERTHILA 0.25 mL 1R& PIPREE
# (10 ng/mL), il A 10 mL 1E %%, IR HER A 55
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1.2.3 H b RBRBURFE 2 MCX B AHZEBCNE
(500 mg/6 mL,ff FH Bk ¥k H 3 mL H ¥, 5 mL
1% HRKE s 1) o, SRtk 5.0 mL B
BE-7K (11, V/V) iRk, #T, F 8 mL 5% 2K EEdk
M, W e P, 72 50 °C LUF K &k,
FH 1.0 mL FEE-0.15% R (2:8, V/V IR, 1R
SIJE4: 0.22 um AVAHIERGT S FHF EALHTE,
1.2.4 @35 5& M %4 InertSustain Swift Ciq
(100 mmx=2.1 mm,1.9 um) ,7isIHH: A & 0.1% H &
7K, B P EEL 3 0.1 mL/min; YFRERE 20 pl. BREE
Ve AR JF - 0~1.0 min, 80%A; 0.5~7 min, 70%A~
10%A; 7~8 min, 10%A; 8~8.1 min, 10%A~70%A;
8.1~12 min, 70%A .
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SNSRI AE S5 A DL, NS Tk
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Fig.1 Recovery rates of chloramphenicol drugs in

different extraction solvents
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4 PSR ISR AN DSR2 gh L3
B Xoh et v BRI GE(8 32 RIS JE %5 HLB ik
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Fig.2 Recovery rates of chloramphenicol drugs in different
purification method

2.3 FUEEHeItit
Sy HIEL 1.0 mg/L A5 . @5 E-D5. PG
£ EIEEE . BAECZ-D3. A MR

£1 FIESE
Table 1 MS parameters

V] B R (m/z) Wiy = AR (V) Tl RE L (Ev) BEE ) (s)
321.0>256.7" [M-H-HOCH,-Cl] 90 2 120
CAP 321.0>151.9 [M-H-HOCH,-CNHCOCCL, " 90 2 120
CAP-d5 326.0>156.9 [M-H-HOCH,-CNHCOCCL,]" 100 2 120
355.9>335.7" [M-H-HF]" 110 2 50
fr 355.9>184.9 [M-H-HF-CHCH,NHOCCL,]" 110 10 50
FF-d3 358.9>187.9 [M-H-HOCH,-CI]" 80 7 40
353.9>184.7 [M-H-HOCH,-CI]" 130 11 40
AP 353.9>289.8 [M-H-HOCH,-CNHCOCCL,]" 130 2 40
248.1>230.0" [M+H-HF]" 80 6 40
FEA 248.1>130.0 [M+H-HF-H,0-CH;80,]" 80 6 40
FFA-d3 251.1>233.1 [M+H-HF-H,0-CH,0,]" 110 6 40

T RN ERE T,
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Fig.3 Total ion current chromatograms of standard of
chloramphenicol drugs
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HARIIAT 5 MR RO IETRIAR EE Y S OAARAR, HEAT 0]
VAG3AT, Ll L BOnds TAERRZE, B3IA T ik gtk
YL, [\ il 2R 7 B A O R AL, SR BN, TR
0.1~10 ng/mL JEFHIN, 4 FPEdFE 220 2B B
FIIZRPE DG R RO R AL = 0.99), I3k 2 iR . 78
ISP OB RIN RE , 3 A% MR LEXT LR R K¢
BRI BR, 10 A5 e BEBR o 3207 R ARG H RN
FETR PRAT G R L 3 B A5 [ S0 s T il Hh A
BRI B R RG ZR 2

Fe2 MR MU AHOCR B A BRAE R
Table 2 Linear rangs, regression equations, correlation
coefficients, recoveries, limit of detection and limit of
quantitation
A RE SMSER KRR
r (pg/L)  (pg/kg) (ngke)
AEER  Y=1.14812X+0.13923 0996  0.1~10 0.1 0.3
PR R v=0.27169X+0.0.00546 0.997  0.1~10 0.1 0.3
FAREE  Y=0.16087X+0.00740 0.993  0.1~10 0.1 0.3
FREHEE v=1.14812X+0.13923 0998  0.1~10 0.1 0.3

e L

2.5 [EWEFBERE

BEES P AE T, 43 504E 0.1, 0.3 FI1 1.0 ng/kg
3 AR AT ARG, DA [RT S5 ROk 2 5 an
23 . GEHR R, Ml 4 B2k B iRy

[7] A FEAE 65.0%~113.2% 2 [a], A5 X b v i 22 78
3.9%~18.2% Z[d],
£ 3 SRR INAR R FI A SR E R 22 (n=6)

Table 3  Spiked recoveries rate and relative standard deriations
(RSDs) of in blank samples (n=6)

(&= W (pg/kg) PR (%) X ARERZE (%)
0.1 65.0 8.4
AER 0.3 81.1 14.6
1.0 100.7 3.9
0.1 98.3 135
FIREER 0.3 76.0 12.6
1.0 77.1 9.9
0.1 90.0 14.1
AR 0.3 88.3 8.2
1.0 106.7 9.3
0.1 85.7 16.3
A E e 0.3 96.6 18.2
1.0 113.2 14.8

2.6 EFRMN

AR SR L BT 25 P ECH AR N B (A) 5 W) 5T
R R AR AR B {E (B) B9 EL{H (Matrix effect)
PEAT VMY 3L B AL N, H 55 48 X Matrix effect
(ME)=A/Bx1002*2°1, *YFRMETAERHEE N 2 ng/mL
B, S ER . HINGEREEZR L BUR)E B R e 5 ot
ROV 535 ME (G F5E 2 )=33.9%, ME(HF G )=
24.0%, ME(JRZE JE % )=30.8%, ME (U8 i) =
12.3%. MEEEGLE R AT LA Y, S BL o 8 3R
RIS N T I e e i URE R e /B
BN AR A B TR AN, A T SR I OSSN HE A A
FEMR), ASSCR R 28 AR A B 23 P R o b B e i)
Fon v T £ 1 TS T A5 T 125K A AT RSB 50N 11 5 )
AR 2] P ARG 2R 0 A SR ER 5T, T AAS SCHTBR
SEER MM E bR S B E-DS .
2.7  SEFREEGRASI

FH PR~y 7 5 d 15 P0G Sk A T4,
4 HERAE SR B B R 22k i, b 1 bk
[RIEHAS: 1 T G085 28 AR e S P P o . ARG 2%
R EFEFR 3 i, FRE EW L5358 0.62. 0.77
1 14.3 ng/kg, FHINGEEEZR MNBRE B MR 14,
FREQ TR 1.56 F1 0.87 pg/kg. WA %EZh
WA, IS AT B AIZZS W) 53 fi R SRR JE 5 P
HARFEHL L 4,

R4 15 NIRRT 4 FhERE RIS S5 R
Table 4 Results of 4 kinds of chloramphenicol drugs in 15
batches of beeswax

ey Kt e BT (pg/kg) KR KR (%)
ARE 0.62~14.3 3 20
PREEER 1.56 1 6.7
WA eH KA 0 0.0
e 0.87 1 6.7

Xof i v SRR FR IS MRS DN 4 R AR B, i
SRR 2 BV ERGHR A Tl B R Al i T
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