Kor. J. Food Hygiene 8(1), 9-15(1993)

R TR T SR s

NSEO [E

-l HEoll 2t A3

— Penicillin G, Chloramphenicol, Thiamphenicol2|
Gas Chromatography/Mass Spectrometry EA| £4A{ —

FAHH -

BhatE7 s od T

UBE - MR - UYS -

| CHRESME

SHEAM

A Study on the Determination of Residual Antibiotics and
Synthetic Antibacterial Agents in Meat (II)

— Simultaneous Gas Chromatography/Mass Spectrometry Analysis of
Penicillin G, Chloramphenicol and Thiamphenicol —

Jae-Chun Ryu, Jong-Soon Yang, Ja-Won Seo, Myungsoo Kim and Jongsei Park
Doping Control Center, Korea Institute of Science and Technology,
PO. Box 131, Cheongryang, Seoul 130-650, Korea

ABSTRACT~In an attempt to quantitate and qualitate residual antibiotics and antibacterial agents
in meat simultaneously, we studied a gas chromatography-mass spectrometry(GC/MS) analysis. For
a simultaneous analysis of penicillin G, chloramphenicol and thiamphenicol in meat, a simple and
rapid clean-up procedure including extraction with 0.01 M EDTA-2Na Mcllvaine buffer (pH 4.0),
defatting with n-hexane, and elution with 0.01M-methanclic oxalic acid from Bond Elute C,g cartri-
dge, and quantitation by selected ion monitoring (SIM) mode after derivatization was performed.

The recoveries (%) of penicillin G, chloramphenicol and thiamphenicol (CV, %) at 1 ppm fortifica-
tion level were 63.5 (7.6), 76.3 (8.1) and 84.7 (2.0), and the detection limits of those were 0.6,

0.085 and 0.084 ug/g beef, respectively.

This method using SIM mode allows excellent detection and quantitation of residual antibiotics
and antibacterial agents in meat. Moreover, confirmation by a full scan electron impact mass spect-
rum is possible if residual level in the sample in above 1 ppm.
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10 g of beef sample

20, 20, 10 m/ of 001 M EDTA
0.01M 2 Na-Mcllvaine buffer(pH 4.0)

Homogenization with Stomacher-80 for 15 sec

Centrifugation at 4,000 rpm for 10 min

Supernatant

' Defatting with 10 m{/ of n-Hexane

Filtrate
Bond Eldte Cyy cartridge

Pre-conditioned with 10 m! of MeOH and 20 m/ of H,O

Elute with 0.01 M methanolic oxalic acid (1 m/X6)

Evaporation

Residue

GC/MSD Analysis

Derivatization with 50 W of MSHFB/TMS-CI/TMS-
imidazole(100 : 5: 2) at 80C for 30 min

Scheme 1. Extraction and clean-up procedure of penicillin G, chloramphenicol and thiamphenicol in beef.
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Table 1. Instrumental analysis of residual antibiotics
and antibacterial agents in beef
A. Analytical Instruments

- HP 5890A Gas Chromatograph(GC)

- HP 5970B Mass Selective Detector(MSD)
« HP 59970C MS Chemstation

- HP 7673A Auto liquid Sampler

B. Chromatographic Condition

+ Column: Fused silica capillary, cross-linked
5% phenylmethylsilicone(SE-54)
(15 mi(L) X 0.2 mm(L.D.) X 0.33 um(F.T.))

- Injection temperature: 280C

- Transfer line temperature: 300C

- Ion source temperature: 200TC

- Injection mode: splitless

+ Carrier gas: Helium(0.91 m//min)

- Electron Energy: 70eV

Table 2. Oven temperature program for simultaneous
GC/MSD analysis

Initial  Rate Final Final
Temperature Time
(T /min) ()

Initial
Temperature Time

(c) (min) (min)

200 0 20 300 10
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Fig. 1. Calibration curves of thiamphenicol (A),
chloramphenicol (B) and penicillin G (C) in
beef.
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Fig. 2. Total ion chromatogram of peniciilin G, chlo-
ramphenicol and thiamphenicot in GC/
MSD.
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Table 3. Characteristic ions of antibiotics in GC/MSD analysis

Antibiotics M.W. Retention time Characteristic ions
Penicillin G 334.38 7.533 232, 172, 298, 406
Chloramphenicol 323.14 6.364 225, 208, 361, 451
Thiamphenicol 356.14 7.468 242, 257, 330, 394
Cholestery! isobutyrate 456.8 10.470 368, 353, 147, 247
Table 4. Recoveries of antibiotics from beef spiked Scan 187(7.553 min) of DATA:ANS-AG6A.D
at 2.5 ppm concentration 5 0ES Jrog —
i
Beef 40E5] ?
Antibiotics . ; Ooveom
Recovery (%)* CV.(%) 5 30E51 j
g ‘
= '
Penicillin G 63.50 761 < 2085 l
. 114
Chloramphenicol 76.31 8.14 R 0 s
Thiamphenicol 84.71 1.99 0 NSO R /A N SRS
200 300 400
Mass/Charge

Table 5. The limits of detection of antibiotics from

beef
Antibiotics Limit of detection (ug/g)
Penicillin G 0.6
Chloramphenicol 0.085
Thiamphenicol 0.084

*The recovery data are based on three samples.
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Fig. 3. Scan mass spectrum of penicillin G in beef.
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Fig. 4. Scan mass spectrum of chloramphenicol in
beef.
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Fig. 5. Scan mass spectrum of thiamphenicol in beef.
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