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FaoMEERBAFBNALARTAEZ LAY . 4% %(CAP). FHE % (TAP). A KB+ (FF)
B H AR A KR (FFA) Y % 7% 9 Bl Bt #EAT A U . 25 R B 7, CAP 7 2-200 ng/ml 3 & 5e B I,
%MX R BYF; TAP, FF fn FFA 7 5-200 ng/ml R EGE N, &M% X REF, EMEXAHKH AT
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(ZEMESE, 20060), Hiul, AERCHRZEREEMT
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RJE 75 B B [ I A S At T R R L R U
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1 HRSHE

1.1 FEKXFESHE

CAP. TAP. FF Fl FFA FpifEfh (& E=99%)
(Sigma A F]); AFEAIEH] . N, O-3 (= B AL 5 )
IO (BSTFA): — H 3L RELE(TMCS)(99 : 1);
FEE, FR, ZFRATR. IECHE . SIFERFI N
ol ARSI sR R fa | KSR Jreg | E
XTUE . ARNEE 6 Aok ™ o

TRAPRIERECH] - 26 H BEBC R 22 R 200 pg/ml
FIRRETR A A, (IR PR BRI 1 pg/ml
AR UE TAER
1.2 UsE5E&E&

SR A 1/ T B A (Agilent 23 F], 7890A/
5975C); Jeih7% % % % (H A Tokyo Rikakikai 23 #]);
FE P I e (R L T A A A BRA A s 4R %
R TRA (R AR]); Milli-Q Bk (% (5 Fa Ry
Nl); BOHL(EEE Sigma /A H]), Oasis MCX [& A%
HUkE (Waters, 60 mg, 3 ml), Z MY (3 E Organomation
NGNS

1.3 il

{35 25 : DB-5 ms A BN FE(30 mx0.25 mmx
0.25 pm); 25 : SU(EEE =99. 999%) ; Jif : 1.0 ml/min;
iR Ll SRS TOOrimaEee s EAE R .
220°C; AR BPFHEB: WIGHER S0°C(IRER
1 min), LA 25°C/min J+2% 280°C ({#4F 5 min).

FEE A UALSFTRINCT YR s B FIRIRE . 150°C;
FEORAL: 250°C; ROV : WL =99.99%);
TR, FRAE B TR (SIM) . A RIS T L2 1,

%<1 CAP. TAP. FF #1 FFA FElR1LETEY
S F R tb(m/z)

Tab.1 The mass-to-charge ratio (m/z) characteristic ions of
the silanization derivative of CAP, TAP, FF and FFA
FEIN4) Substances m/z

CAP 376 378 466" 468
TAP 409° 411 499 501
FF 339" 341 429 431
FFA 109 194 209" 210

* * Quantitative ion

1.4 #EB5%4L

i MR BRSO A 2SR R B (U SR L

Ah5e), BUOHATEERAAI%K, FRELS.0 g BEAF 50 ml
BELET, IR EE-Z7K(98 : 2) 20 ml, J#jiE 1 min,
A HEH 20 min, 4000 r/min &.0> 5 min, B R
T 100 ml XG0 0, FRE IR L BE-27K (98 - 2)
20ml, HEEHRE 1K, GIFMKR EWEW, A 5%
FRYATRE 3 ml, JR%GIRA), 40°C Fig K E4 1.5 ml,
BA1S ml (BT, 1.5 ml 5% BRUESS.OIR
SIFTEOE, IECLE 5 ml, WER S, 4000 r/min
B0 3 min, FPELEECKH. FE2KMENED
BE Sml, EEMBAE 1K,
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2 0F O e AR 5 AR BORGE A, H 5% O RIE TR 3 ml
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LA™, FS0-55CRHMATRAREIR T, FKIK
FHHEL I ml, ZFRHE | ml PEAES O RE, AT,
15 #i14Ed

ERRT BRI 2 200 ul B, 0
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S TE-FTIE I AE
1.6 EFRTEREHZHLE

HEFRE L 1 pg/ml WE R FIER . B % .
AR e FH MR TR A TARWGE &2, 433 A 6 1 44
W, b )E i 2s PRk sk i h, TRAT, HfiTAE A R
ARER, FCHIAHREE A 2. 5. 10, 50, 100, 200 ng/ml
%) 35 [T DG i 3R 9 TR B A v A, L SORE (3 - BT
M5E o LATNAS 2 & 55 W T AU AR bR, X6 g ) b A
TR R A bR, 2l br e 2k

2 ZRE5i{Tie
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2, V), —E LR LR CEREE N AT R
PR T R 245, 2010; XK S, 2007; 22845,
2006; TEMNRG, 2009; BOFAE, 2007). HNER G
XN EE R, HH N EE TR K
Ao BT RAE, 2012; FRYKIESE, 2005), ABFS
W T LR OBR . LR LBR-EK98 : 2, vIv)FiFh$z
BUsA#H, 53R ER, ZROER-2K08 : 2, vv)X} 4
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22 BHmELFERERE

IR i R 5k BA 2 W 1A — R VR - TR AE B
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Ja BRI, (DA REE %, fiEe g, H
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FF. FFA 4 M i e MR 22 5 (1) Q)L R F
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ZHT, WRANBEGRIERE e e T, TGRS BT
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A= A 0 ) e Ak o

2.4 (USRFMHIEE

h T 4 R R I BERS 5 42 T, AHIFSE R
TR . FIEEAEIR 50°C (4% 1 min)L) 25°C/min
Ft2 280°C (- %F 5 min), 1 LASZEL 4 Fh¥) 5 1) K 4843
B, HER BRI, SHEEhRELF 985 A
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T BEPSN

Simultaneous Determination of Chloramphenicol, Thiamphenicol,
Florfenicol and Florfenicol Amine Residues in Aquatic Products with Gas
Chromatography/Mass Spectrometry

SHAO Huiz, LENG Kailiangl, ZHOU Mingyingl, GAO HuaS, SUN Weihongl,
XING Lihong', MIAO Junkui', LIU Kun®”

(1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071; 2. Shandong Xiehe
University, School of Medical College, Jinan 250100; 3. Medical College of Qingdao University, Qingdao 266003)

Abstract In this study we used major aquatic products in china (Penaeus chinensis, turbot, carp, river
eels, crabs and turtles) as the experimental materials to explore the simultaneous detection of multiple
residues of chloramphenicol drugs [Chloramphenicol (CAP), Thiamphenicol (TAP), Florfenicol (FF) and
its metabolites-Florfenicol amine (FFA)] in the muscle tissues of aquatic products, and the method of Gas
chromatography-Mass spectrometry was established. Samples were extracted with ethyl acetate and
ammonium hydroxide (v : v =98 : 2), degreased with n-hexane, and further defatted with the Oasis MCX
solid phase extraction cartridge. Then the samples were derivatized with the silanization reagent and
negative chemical ionization (NCI). The selected ion monitoring mode (SIM) was applied in the
experiments. The selected ions of the four drugs were as below: CAP m/z 376, 378, 466*, 468; TAP m/z
409%, 411, 499, 411; FF m/z 339%, 341, 429, 341; FFA m/z 209%, 194, 210, 194 (*quantitative ion). The
matrix spiked calibration curve was established. There was a clear linear relationship in the ranges of
2-200 ng/ml for CAP and 5—200 ng/ml for TAP, FF and FFA, and the correlation coefficients were more
than 0.990. The recovery was 75%—110%, and the relative standard deviation was 5.7%—13.9%. The
detection limit was 0.2 pg/kg for CAP, and 1.0 pg/kg for TAP, FF and FFA. These results indicated that
the GC/MS method could be accurate, efficient, sensitive and highly specific. Therefore it may satisfy the
simultaneous determination of the four target compounds in aquatic products.

Key words Gas chromatography/mass spectrometry (GC/MS); Chloramphenicol; Thiamphenicol;
Florfenicol; Florfenicol amine; Aquatic products; Multi-residue
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