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Determination of chloramphenicol, sulfoxycin and fluorphenicol residues in
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ABSTRACT: Objective To establish a method for determination of chloramphenicol, sulfoxycin and
fluorophenicol in honey by liquid chromatography-tandem mass spectrometry (LC-MS/MS). Methods
Chloramphenicol-D5 was used as the internal standard. The honey sample was extracted with ethyl acetate, the
extract was blown to near dry at 45 °C with nitrogen, and the residue was dissolved with 2 mL water. The solution
was purified by OASIS HLB column, the eluent was dried at 45 °C with nitrogen, and the volume was fixed with 50%
methanol solution. The eluent was decolorized and degreased with N-hexane, and purified with PSA powder
adsorption. The sample was separated by Agilent Eclipse XDB-C;3 chromatographic column, and eluted by

methanol-water mobile phase gradient. The eluent was detected by MRM scanning mode of ESI ion source.
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Chloramphenicol was quantified by internal standard method. Results Chloramphenicol showed a good linear

relationship between 0.1-4.0 g/kg, as well assulfoxycin and flufenicol ranged from 1.0 g/kg to 40.0 g/kg. The

correlation coefficient was greater than 0.999, recoveries were 93.7%—109.7%, RSDs were 0.7%—11.4%, the limits of

detection were 0.03—0.09 pg/kg, and the limits of quantitative were 0.1-0.3 pg/kg. Conclusion This method is

accurate, has low limit of detection and good reproducibility, and is suitable for the determination of

chloramphenicol, sulfoxamicol and florfenicol residues in honey.
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B2, GRETIZ HFH T B A R AT e g 1 TR NG
7. WG R SRR E SEE RN WAL, 2B
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KA GEEPHRER . TR SR bR AR E .
ABFFAERE S SR 2 N bR &5 R D5, RATRAH &
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spectrometry, LC — MS/MS)[R] B & e 28 A B & . A
RMFRERIRE . BT SR, WPEAR . Bl
PR XA i T AR, Jr LASR FH A 28 Uk e, & EC
LMLt g . PSA My R ML, LI mieEhEEER .

R 2 PR S % 5k B IR 16 5%
1 #MR57E

1.1 XFE5RH

1290+G6460 BT B FHAS = 5 PUM AT, i BST &5
TR . 24 FLE AR R (K EZHERAAE); Anke
TDL-5-A B.UAL(H E B 960 A ); Turbovap® LV EIRAL (3
E Biotage Anl); XH-B ifiEiR ) #% (KA wl); Unimax
2010 7K V4R #5 (12 % Heidolph A ).

. ZIE(i%Y%, 2E Fisher A ), LBRZHER.
IECBEC A, TR 2R ) N-TR 3 2 e
K (PSA, 40~63 pm)( i %% 2\ l); Oasis HLB /ME
(6 mL/200 mg, [ Waters /A ]); AEXR . HIER. K
HKJEFE (L 99.0%LL I, fE[F Dr.Ehrenstorfer /A A]); At
HAEES-EE )00 pg/mL, #1[E Bepure 23 7l); S5 H
IKFF4A GB/T 6682 HUE 1) 2% FHK
1.2 LWIE
1.2.1 ke B

FRUESE#  EC ] Al SRR E T B Y T
12.5 mg MEREE . FINER . FREEREY R T AR
() 25 mL 25 frh, FH BSOS IR BE R E L0, B
JHREE A 0.5 mg/mL AR AERE 7K

FAHEFE (0 pg/mL), HIREZFFARJEH (100 pg/mL)
S—bRiErR I HERII 0.5 mL SE RAnAEE S
5 mL FHEE R . 5 mL BRI B HRUERE A (500 mg/L) T
25 mL A, HHEGERITEEEZ2E., A5 %
(1.0 pg/mL) . A ZMHE A EH(10.0 pg/mL)5E _priEp
(¥ MERAIZEL 1.0 mL 55 —FrdfEH A1V T 10 mL &0,
FHH BRI E R B 208, Bss A b R

AHEN0 pgml) . B EZMHEREH
(100.0 pg/mLyR-EHRAE TAEE: MERITHEL 0.25 mL 55—
FRERRIE T 25 mL Zmfh, HF BRI A EZ
B MERRRSEL AR ME AR A& R 0. 0.1, 0.2,
0.5, 1.0, 2.0, 4.0 ng/mL, HIEZMEEEH% 0. 1.0,
2.0, 5.0, 10.0. 20.0. 40.0 ng/mL By FFRUERLZE .



1968 1% A T R A

12
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YERRIR IR 1.0 mL AR QU 3R (dS-S8 2)PR R W T 25 mL
weih, AR EEREEZE . mAREERdS-E ER)N
FrbriE TAEZE (40 ng/mL): MEFIZE 0.25 mL NARFRHAE
iR T 25 mL e, AP AEZE,

122 #A8 G- B BT
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A% FE Agilent Eclipse XDB-C 5 #1(4.6 mmx150 mm,
5 um); AR 5.0 uL; AEi: 30 °C; JiEk: 600 pL/min; i
BIA: TR A Rk, % B N HEL,

QBTG4

B BSL fuE R, W =X MRM; T
B R 7 Liming TSR 325 °C; ZEILAEI:
45 L/min; ¥R 350 °C; ¥ 10 L/min, FEHR
ESHILE 1.

123 Hsara

PR & 4 HRE AL 2 g5 2 0.01 @) & 50 mL .04,
A IFRFRUE T AR 100 uL, A 2 mLk, FiRS % Lk
BWERA 1 min, MA 5 mL ZRZNE, % 15 min,
4500 r/min E.0> 10 min, B HIER TGP, FERTT
A 5 mL ZFRZ 08, #&% 15 min, 4500 r/min £5.0> 10 min,
B L IER TR E P, GIFRIUK. £ 45 CFAAME
I, A S mL K@ EE &, k.

i Oasis HLB # Z Bk X A 3 mL HEBEAT 5 mL 7K
TALHE, ORISR AN . s It A, LA <3 L/min
(Bl A, RS, F 2xS mL /K YD 54
FridkE, SRJEH S mL ZHE+K(ZHE 1 mL:iK 7 mL)sekE, 3
H ATk B, WUEHT 10 min, f%)5 S mL 28R ZBEYE
JiE, WA TR T 10 mL BEFEE b, T 45 cCRMRT
1.0 mL & 3%, JR% 1 min, JIA 3 mL iECbei 6
RS, 1 150 mg PSA, 4500 t/min 5.0 5 min, BB T IHHK
F 1.5 mL ¥R, 7E 10000 t/min R B 5 min, U

L 0.45 pm BEBEEIEST EALINE .
2 ERGOMH

2.1 RENEANIERE

PIK-HEE, K-8, HE 0.1%F K- E1E R
BIAH, TBIAHK-F B B, AR S A BE
NAE . FEELE T S AH I E e T B S 3 M LA
VIR EE B TR] L DG TE RN Y R AHEE o AT B i 2% ST
BRI T8, AUF5CR B EEBEIR (L3R 2), EERY
FRIEAIRBFE I E
22 BIEHERE

AERE TEWEAREY, AR T @R
FWETE B, AWFR 43 BIRH Agilent Zorbax Eclipse
RRHD Plus ¢34 . Agilent Eclipse Cg #:#l Agilent Eclipse
XDB-Cyg FEFAT B S0 5, SE50 3 S Ak (A i S 14 o (3%
¥ Eclipse XDB-Cig, Ui 30 AH K % W - H B, Wi &
0.6 mL/min, TEMZEMEF, 6.6 min P AT LABSLT 73 B AE 5L
AR R, 5.1 min AT LB B AR BUOR B %,
4.5 min AT DU A3 B RE G TP R 2R . 3 Rl Al
BRNRMEERILE 1.
2.3 REIACIERIMRAL

SEZBTEWMMEYIR, ZiETHE. E. RS
EEEANUAN . IR, LR ZERIRIA T L, X
B T4, RIS asR, B4 OERBUR R, Fit
AR L O R CBREEIURE S h I A& R, INEC b5k
R, BEE RS AVRE S, T
oM oK, ANASTASSIADES Z5:UVL 3 PSA fEA R 2
FEYIREA AT LR . Mt . A o S M SR o
o BRETEF U W, TR 4B A AR BOS b A
PSA R A0 i e 2 R R 28 A WL RS20, Ir LA
WFFER ] PSA itk — 2 i Ab FR L

#z1 RitsH
Table 1 Mass spectrum parameters
WEM 2R Ql/amu  Q3/amu MS2 73p#E% BERETE/ms PRV RifERER/V O ARV

) 257.1 50 120 3 3

AER 321.1 Width
152.1% 50 120 10 3
290.0 50 107 4 3

SR 354.1 Width
185.0% 50 107 12 3
336.1%* 50 90 2 3

N EE 356.1 Width
185.1 50 90 14 3
TREREER A5-EFR) 326.0 157.1% Width 50 140 13 3

N ERE T
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o s 2 RAERSNEE R
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24 FRRBMRAR Table 2 Mobile phase gradient elution
»3 i Przg 2 ‘I/; ] b A 4\7‘:9‘?1*’ V=24 N
25 AR O B BT R A MRS bR B, &5 i /i o/ (uL/min) — k%
RIEENEE R 0, 0.1, 0.2, 0.5, 1.0, 2.0, 4.0 pg/kg, H
A F R E 5 TR I 0. 1.0, 2.0, 5.0, 100, 0 600 13 8
20.0, 40.0 pg/kg, HHt CAP-DS (93K A 4.0 ng/kg, LI 1 600 30 70
FEONRE AR, DA R LG (B o AL bR HEA T2 Il )T, T2k 5 600 50 S0
PESER A, MERE>0.999, MG SN=3 Fl SN=10
N .. . PR .. 10 600 70 30
8 BR (limit of detection, LOD) Al & & BR (limit of
quantitation, LOQ)Z5 } L3 3, 11 600 10 90
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Fig. MRM chromatograms of 3 compound sat concentration 1.0 pg/kg added to honey

®3 IMLAVNLERIASIE. HXARMGHR

Table 3 Regression equations, correlation coefficients and limits of determination of 3 compounds

k&Y LRk [ )9 Ty MRZRE(r) LM/ (ng/kg) R /(ng/kg) ER R/ (ug/kg)
AEE Y=0.621617X-0.008144 0.9997 0.1-4.0 0.03 0.1
&R Y=1834.459325X-567.026683 0.9995 0.1-4.0 0.03 0.1

BAREH Y=10003.576884X-3606.619739 0.9993 0.1-4.0 0.09 0.3
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FE 20 min JEH 1.4 Jr AR T8, STESE 8 [l
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FEH e S R AU 1y o 1059 -
S 1.0 107.5 3.0
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N s . I . . .
PRI L A5 1 A, WL (R A . T LA R A B 28 -
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Table 4 Recoveries and relative standard deviations of 3
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