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F®F0.05 ~ 0.1 R 0.15 ppm Ff > HEIGRPN4E - FEARBEADIHIE 74.5 ~ 96.6 %
768 ~944% K 739 ~956%  BEFRHAE 0.08 ~ 5.12% ZMH » FHEHEL =iz
2 R{EARL & TTE 0.01 ppm - R BNRE/N+ZFE=ZAEN+ZFRAMNZEHE
TE4FA - FARBEARES 20 ¢+ BRIGRRAL -
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Method for the Analysis of Residual Thiamphenicol in Beef,
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ABSTRACT

A high-performance liquid chromatographic (HPLC) method for the determination
of thiamphenicol residues in beef, pork and chicken has been developed. Thiampheni-
col was extracted from samples with acetonitrile. After filtration, degreasing with ace-
tonitrile saturated n-hexane and concentration, then was cleaned up with Florisil car-
tridge chromatography. Finally, the aliquot was quantitated by a reverse phase C18 col-
umn, acetonitrile-water mobile phase and UV detector at 226 nm. Recovery studies
were performed at 0.05, 0.1 and 0.15 ppm fortifed levels in beef, pork and chicken, re-
spectively. Recoveries were between 74.5 ~ 96.6 % for beef, 76.8 ~ 94.4 % for pork
and 73.9 ~ 95.6 % for chicken. Coefficients of variation were in the range of 0.08 ~
5.12 %. All limitation of detection was 0.01 ppm. No any thiamphenicol residue was
found in twenty samples of beef, pork and chicken sold in Taiwan market from March
to May of 1993.
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BYREEALEN, TEERRAREER ENRLE, REMRIETRERERE,
PR A BTESINE L B - EERBRBMERARER, EERAERALBYEREEY
CRIERERE L B AEEARZ Y - BT REREZRE, ANBASIHERREE,
B S B T BT R R -

B % & 8 3 (Thiamphenicol) »  D(+)-threo-1-(4-methylsulphonylphenyl)-2-dichloroacetamido-1,3-
propanediol; %> F&:356.23 , H{bZ &K C,H,sCoNOsS - REHER K, BBBBK, BRI,
HEEEES 164.3 ~ 166.3°C" - EIES SIS (Thiamphenicol (R & IR ATEIM , S K &R & SHIB A
(AP E - 17 KIS W - B )2 BN - B AT b\ S5 A 14 -
HAREATTEMBYRBEE 2 — - BNREAKENESREARREERASAESEY, W
B4 BAE 2 ET By aEREEe, R E R A R E R -

S ST 09 5397 7 EE 625 SORUES B4 17288 537 (Bacteriological Assay) ' ~ b 8 (Colorimetry)
© ~ ®AE@ 71k (Gas Chromatography, GC) o9 N BAEE T E 3814 (Gas Chromatographic-Mass Spectro-
metric Analysis, GC-MS) * J & % # ¥l J& 7 i (High Performance Liquid Chromatogaphy, HPLC)
%', g4ph Kunin & Finland B RGRAT B 4 W8 534773, TR cup-plate £ FI 4 B I 745 8 (Pasteurela
boisepticus) B 9% (5 /\ B Ei(Sarcina luteay i FRBUIBALE Y , HoH: B H AL TR TR RMR AR -
BT e RREE 2 - #KBE McChesney et. al. BLLEIE , R HPREEMROBIEARFER, 7 pH 7.5
B BB L, B B ( -5 S B FRE (o -methyl sulphonylbenzaldehyde) ¥ B f2 S -2
(o -nitrophenylhydrazone) IR M ENAR , bt iEAERS E MR T - SATRATE T ERREIMLE
RRETOTEAMKNE R, SEMRMIAZBZEEN, SR cRRMAKRKE, BUERE
(Direct method)sk = B Ry 5z 5 B ik (Trimethylsilyl ether method)fT4E{L#%, A RABBHTEEIH - M4k
2 AR i B AR 92~ 99 % 2, = ER b Rtk EIKRE 95 ~ 101 % 2B -
7 Bl 2 AR AT 1 L EL B R AU BB EE 92.6 ~ 103.2% 2P, =P RsMEIKEA 96.6 ~
100 % 2 - MBS 10 ppm BY, HBRFIELEE, MELE 10 ppm LUTR, = FRySEBRELD.
TR - FARERE RSB - RSB CAER A ZRZERN, Lk
RESBK, B, REMLTRAR, BARES, TREAREE, BEWMA Sil-Prep M
KRS, EARMRATES - RSO RS ME LR LR « BREAERRN S
%, HREREES 0.2 ~ 0.4 ppm , 77 AT £ A SR B HE P R R MR SR 7 8 R HTBR
RBHZ - mRosrEEE AR - [ RS R, RIS Z R,
MABZHEE 2 FOETRE, BEES, MATECHREME, S5HSE R EHE Florisil
cartridge) B {LARER , IR 12 LIRS B FEVE RS R 8 , 5 5 S50 HAE AT 600 - SLRRHTEFAE RS Zorbax ODS
BRI TR (1), ERKES UV 230 nm - S BHAAREES, LARR, FHEH
1k, HBIERHRE Sng -

KIS - TR R R SR YIBIM S Tomoko Nagata Zi2 MERHE . LR
WA TR (T TR - LM ESH ~ BARRARE FRARRZRIETREM - e
SRR AN - BAREA T PRERMRZRERE S, WA T AR - BAREAR
HEERMR R, BURE - B TERAMESERRINEASIHELTES, DEEEER
2R -
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M H R AR

— - RHERE

AHBAERACER - BAREAKEFS2F3 AE 5 AMNEMESIL - - B - RUE,
B S ERETH R EATE, EhdR  BARBAS 204, HEH60H4 -
— - 8 : {fif Hitachi E%0RAEEHTEE ( Hitachi L-6200 Intelligent Pump and Hitachi L-4250 UV
Detector ) -
= . 3RH : WERSEAMEITE R (Sep-pak Florisil cartridge)#H XE Waters 7] °
Ut - .
A% &M (Thiamphenicol i & Sigma AF] » ZMf - ECHt - Bl - ¥ ZBRZ B R K
Filesi% £ /2 E. Merck 20 &) » 1F FIRSES £ 2 Riedel-deHaen A F], ZBXEEE BDH AF] -
B - BRI

BRI PR MRS, 10 mg , MEREREAZ 100 m, EBAK 100 1 g/ml F¥EFR,
B EREFERR® 01 ~ 025 - 05~ 075 - 1.0 » 1.5 5 2.0 u g/ml ZIEREYRYE -
N~ SRR BT E N TRE

R RSEEEREATEE, LLFRE Sml R, AEPHERRBAIL, EE XK, BRAZB
sml R, HEZHERRESIL, E® R, HH -

£ - BEHERZ R
ZBE R KL 20: 80 (VV)ZLLBIES, LAIFLIR 045 ¢ m 2 MEGAN, MERHEENETHEhikE
AR &M -
J\ BRI B
%% Tomoko Nagata %2 B4 PR ESERHSE % GEA R BEAINFE), FTERIURER 10 g B
HEMRRT, N S g MKREESARZM SOml , 198 3 4, UAERKR:HEFER, BEYE
AR BRE—TR, BB RIS 100 ml - BROWR:H, MARKZRHMEENZECH
VWG 100 ml , IR 10 HEEAFE, MZHE, BAREESD, A 10 m EREE, 140 CKiEF
FEBEEY 0 85 ml ECH, MENEMEETD ., EREYEREARRZYMERRENTEEA,
R R RS, EUZEE 6 ml ARREREE, ERBAAREARENEREA, BE
Fok, BELIZH: ZEBK(:, v)EEEKR 6 ml ARRFISRERAC BEY), EREREEIA RS T
RN, WESREE, 140 CARTRBEGEER, BEYLUBHIIARABLESE I ml, &
0.45 1 mMEEARE, HEERARE -
h- ERERE
1. EBAR TR
fEHrE: Cosmosil C18 (5 ¢ m), 4.6 . D.X 250 mm -
BHES: B/ERHES 226 nm
BEEAIR: 27k (20: 80, v/v) -
i 1 ml/min -
FEAR:20 p -
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2. HRREEAR C WUHE
IS EREEME 0.1 - 025 - 050 ~ 0.75 - 1.00 - 1.50 K 2.00 u g/ml CREME X

B, FHRERDEEERS 20 o |, DHEABREEIE®, S REF=E%, HEERETYER
PHEAEA IS R (F AR AR AR -
3. BRI K S RIE
KT RV R AR MEAIR A 20 1 |, PRI ARIEEITER, SUAREATS s MERE, &
RIS EE 2 - A EARBATA ST, SRR, KR R MRS
RE, BUTABRERRETPHREBRZ S

BT RREMRESE@Epm) =1 XC /W
1: iR H(mI)
C: BEPHHEEMEZRE(y g/ml)
W: R EE(e)
+ - AnE B
IRHHIRC F A - BAREARIES 10g, 2505 05 ~ 1.0 K& 1.5 1 g/ml MBS FEE
WRFEAE | ml, SE=EE, LFEERR, KATR 5 &N ML -

R

— - RSB RIE BR G T
I RIS R B
BURHEAR BB RS R 10 1« g/ml ZHE, DASOEEESEER 200 ~ 400nm 2
M TRE, HGRWE—, RN 226 nm BHERARMY @ SR URBRIEEITEITR, #A

226 nm BHIERHE

1.8~

g |
O

= |

o

g 65—\ 9.520
2 z5
Q

-

T LAAA) LARAARARA] RARAAALALS LEALASRALS LALA: aam

v T T
2e0 28 218 268 B9 xe 8 e 68 X0 1€8

Wavaeleagth (o3)

— - MR AN B AT SRR B R 3
Fig 1. Absorption spectrum of thiamphenicol in acetonitrite/water (2:8)

-231-



S fr AR BRI AR 724 ¥ (Ann. Rept. NLFD )

2. EEREZHR
4R Lichrospher RP18  endcapped, Spherisorb ODS2 K Cosmosil C18 LB ERZ
SYBESCR, LI Cosmosil C18 2 BUR#kHE, HATEERHEEMIERIS - 55 Cosmosil C18 LT
BEEAR S BIERE, R LA BEERREE: K, URRLAFRRERNR, SR8
R EE 2 I B A R S MR - BRA ZM KRR BIRRRC IR, SR
BHILL20:80 ( v/v ) EEBIZ R A B RAT < EATEE R B S R

= BRENZAE
1. ZKf - PRRANEC ENER R
BER KR REAMREREAE R, REBEZH - PRRAR=EERETRAYT
VRO R R N EKCR L - AR PRI B RMOR 1 1 g, DISEZRRGART K
LRSS S B, BLRTR BARRT R T MR, FUSRMR—FTr -

F— FEAPPRBEMR A REIESERIEE

Table 1: Recovery of thiamphenicol in pork by three different extracting solvents

LS ouie AN R IR ZKEVHR (%)
(®) (1 g AR

ZHE 10 1 BIf- 3 ES 96.7

el 10 1 B 54.1

[l ] 10 1 EEBEE 37.8

HE— IR RENRALBAREL, UZHSEDARE FRRMRZEKRER, |
Z 96.7%; REICEKINERE 37.8%, MFRLZERRIMER 54.1% - BERIRESE, JHZ
RIS Z 0 [ECAua BN iE T RS IR RUML . WA R, T FRERAE 3
eI E %, T5EMASEK, HEDBEMASRIANZ ECFETRRIEEDIF
%, BETHRBRER, SREREEE, PRAFRRBREE, THRRRRIESBRIET -

2. ZREZ 5y B AR

BREZHSEUARE, DR 10 g FMFPHEME 1| £ g, MM 100ml DI—EEF

IR S T ERREEELLE, SERERBIMARZ M ECFCETIRASP LSRR - FREREE TR
HETAES, BRBEH CBRENWEDCHRE —BEDSCRE, S —REN®R I RER
L4 50 ml ZBHZERY, SEINTZ EROESBETONT, MARARE FREMER - FiRi AT S PR
MR AMLIZEE 100 ml 5 ZBREEEY, BUATDAZERSER: -
= - BRREE R L EREY

R Z ISR IE TR R L — KBS Z KRB IELL R, BB - RARIELA—REEEST
BRAIPLRRE: - BOEEELL 100 ml ZBRATEARIZ ECkT, ETERRAESL, ARGELTREE
Wk -
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M - BT R
1. W ERETE
LAECKE : ZBRZESO:1L.vVEHER 10 ml, SRS 2 ml S8, WEZBER, LIRIEE
R ETTOTERET - BRBRFAECS: ZBZEEO:, vW)IBTRIAEE, &S aNE 5P
AWME AL, LPMBRE - REEMSAECH: ZBZE@: ], vWEK 6ml A8, 5 0.5ml
EBERREE— R, MRMEEEHEETFHEEME M, BryBaREimEaEs s rEaMsE
BT B -
2. fix 18 ERBITERE
DB R BT ER REREERE, HERIMEVBARBINER, BL83 RTS8
HE -
3. S SEEREITER
S PSSR EREITEILLL 4 ml ECHER, RECCKERBE L, A - NECH:
ZBZEEO:) 18 ml, MMEJRESET . WBEVEREABZS SR ERBIREE, K3 - 4 -
4 - 4R 3 ml REAM, HPIREEEE  DFRBEMESRE | ml, DIBHEBEITREETOHES,
RE FHEME LA EL, EFTEENEERY, MAAECH: ZBZE (19, vWIBKE
B, HAMWERRERAKRZIUR - BURHBEEMR N PS8 B A -
4. SRR BEITE
Dt S R8T B R LBRERE, HERBESIRESZBLHRE -
5. WESEERBITER
SELUECHE S mlMARRBETEN, KEAMRBEEY, UBBHARARSE 045 4 m
WIEAR%, EAE | ml, LUREERRAGETST, REAAGFEEMEHRL, BLZEB6
mL 5 “REEESREITERE, KRAERBERFEIITZIRE, SRITRS PREMFERERL - 5L
ZH: B, vIVIE TR, SR AT PR AELR, DL 0.5 ml SEBUKEESA, KEE 6 ml
i HE AR - E RS ZBQ: L vV EREEE, FIFPEEMRERE SR, B
HRE, FLREBZRH 2B, viv)BEER -

FEL EBMEE D LEBHES A, LAZBE 100 ml 4 —EEEEY, RZRgfZ ECH 100 ml
RS AERML, MEMEZHRIBLE?, BMERAYRSAREITER, BSHBRAZE:2
BE(1:1, viv) 6 ml , BIES—HEAEZ Pk -

0 BTG RE

SR RB R RR BRI R B, SRBHEUAREERGR, NMEEKRERRY, A
MRS, BUABRREREEAEREE -

N~ IREEhAR BE

IR AR U AT R AR - HARMEEIRRREE 09999 , BHERLF, BrPHEAME
BER 0~2 u g/ml B Y8R AT R IELLBIZ BRGR

t - (RRRERR AR R B R
R REMRSERE EAEA, 725 LAT R R TR E T TR » RS RHE
HIERES 2ng - 4R - BARMEARBFIISERECFESE, SERBLHERE, EROY
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Bk BERMAL SR, HRMEP PHREME SRERRHRE - BARERFA - BAK
A REAMECRERER 001 ppm °

J\ - BRInEIGERER

4R - EAREAREKEHRSI 10 g, SB0EM 005 0.1 & 0.15 ¢ g/g #E FREM
FERAR 1.0ml , ETHRMNENKEER, HREETESOE - ~", HERNR_FR, FAZ
TIGERRE 74.1 ~ 96.6 %, B E(7B 0.08 ~ 5.12 %; FKAS 76.8 ~ 94.4 %, B E{7H 033 ~ 2.82
% REERNE 73.9 ~ 95.6 %, WE(RE 145 ~ 2.96 % - HEIKRERTAERHRNEMRMER, BER
IEREE, #F 75% A4, B 0.1 ppm D EEFHEIKRERMBE o S BRI

LAEIKCH ARSI LE -

(1) (2) (3)

—
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= - 4 ArPER N B R IR 1B R - A A
Fig2. Chromatograms of thiamphenicol spiked into beef at 0.1 ppm level
(1) standard: 1.0 ¢ g/ml.

(2) blank of beef.
(3) beef spiked with thiamphenicol at the 0.1 ppm level.
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{1 (2) (3)

+ thiamphenicol

- thiamphenicol

b

0 s 10 15 5 10 15 0 s Lo 15

Retention Time (min)

= - FEAREI R MR KB < WA AT

Fig 3. Chromatograms of thiamphenicol spiked into pork at 0.1 ppm level
(1) standard: 1.0 g g/ml. (2) blank of pork.
(3) pork spiked with thiamphenicol at the 0.1 ppm level.
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Fig4. Chromatograms of thiamphenicol spiked into chicken at 0.1 ppm level

(1) standard: 1.0 g g/ml. (2) blank of chicken.
(3) chicken spiked with thiamphenicol at the 0.1 ppm level.
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R N - BARMATPREABRZEIKE

Table 2: Recovery of thiamphenicol spiked in beef, pork and chicken samples

Lt ¥ A1 & (ppm) B (%) BRFM(C.V.%)
0.05 74.5 2.72
4A 0.10 93.7 0.08
0.15 96.6 5.12
0.05 76.8 2.82
A 0.10 89.5 1.31
0.15 94.4 0.33
0.05 73.9 1.45
3| 0.10 88.7 2.96
0.15 95.6 2.70

a: ZHEZFGEKR

A AR - EAREN T FE MR BT S T

BEEL - b B ROUES BRI - RARSARIES 20, 3 60 f, BARER
FERBITRRE - (KRREST T OmARAEEE, T, TRENMXTORENEEAES
o, BARRBMEETETFERE, %8 FDA STERTHZ 4N - BARBADIAGRY -
TERE R R, B, AREERMRERE IR AR, ER L
FS A 14 5 P 2 BT A TR B K MBS SR8 A A TR -

] |

FIRERBAE T T4 ~ RAREANTFREMRZIRB I EXCTREIL - PRAIREE
1 0.05 ppm ¢, RELAEMCEIARK LRI - T4 A - BAREATRREMR AP TRES
RIGRB -

Il

L JEfC - 2y - MKE - ARE. (1991). 78 P EKK E 19 (Olaquindox) 52§ PN o B X 18
(Ormetoprim) A BB H 2 FTRAWRAE. TERHLEFRVRMGRBRIFEREE
. 9:267 -

2. FIFEIC - MEKE - RS (1990). $EPY R BERT o #5223 (Decoquinate R T Z AT R FEA. 17

- 236 -



Y REREBRFEM /LA #R (Ann. Rept. NLFD )

Bl @R B RLRBFFETRER. 8:230 -
3. Windholz, M., Budavari, S., Blumetti, R.F. and Otterbein, E.S. (1984) The Merck Index Tenth Edition. p-
9135.
4 TTEIRH A BB ARRTIRAE. (1987) HIBRFE 658449 S04,
5. Kunin, C. M. and Findland, M. (1960) The microbiological assay. Proc. Soc. Exp. Biol. Med. 103: 246.
6. McChesney, E. W., Shekosky, J. M., Eckert, H. W. and Koss, R. F. (1960) The colorimetric method. J. Am.
Pharm. Assoc. 49: 28.

7. Aoyama, T. and Iguchi, S. (1960) Determination of thiamphenicol in biological fluid by gas chromatog-
raphy. J. Chromatogr. 43: 243.

8 BEAREMERAABER S 1 210 Y Y (KRE). (1983) EAERGTOBEAMERE
%o THEOD 412

9. Nakagawa, T., Masada, M. and Uno, T. (1975) Gas chromatographic-determination and gas chroma-
tographic --mass spectrometric analysis of chloramphenicol, thiamphenicol and their metabolites. J.
Chromatogr. 111: 355.

10. Plomp, T. A. and Maes, R. A. A. (1976). A rapid gas chromatographic determination of thiamphenicol in
plasma and amniotic fluid. J. Chromatogr. 121: 243.

11. Lawrence Felice, El Hassane Abdennbi and Muhammed Ashraf. (1988) Determination of thiampheni-
col in bovine plasma by liquid chromatography. J. Assoc. Off. Anal. Chem. 71(6):1156.

12. Tomoko Nagata, Masanobu Saeki, Hiroyuki Nakazahiko, Masahiko, Fujita and Eigo Takabatake. (1985)
Determination of residual thiamphenicol in chicken by high performance liquid chromatography. H 7
BREE. 26(1): 46.

13. tREE&. (1992) 75RER - BIZMBMAREZBES TR, FRSULALER{LLHEREL
Ep

14. Meulemans, A., Manuel, V., Mohler, J., Roncornoi, A. and Vulpillat, M. (1981) Determination of
thiamphenicol in serum and cerebrospinal fluid with high-performance liquid chromatography. J. Liq.
Chromatogr. 4(1): 145.

I5. ITBRRRETRE - (1985) SRR INMERRE, TERBEEEE. 74109 BRFE 65041

nos.

(Received 01/03/97’; Revised 07/04/97"; Accepted 07/18/97)

- 237 -



	0228
	0229
	0230
	0231
	0232
	0233
	0234
	0235
	0236
	0237

