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Determination of Thiamphenicol, Florfenicol and Florfenicol Amine Residues

in Chicken and Swine Tissues by Gas Chromatography — Mass Spectrometry
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Abstract; To monitor the residues of amphenicol in chicken and swine tissues and ensure the safety of animal
products , method for simultaneously determination of TAP, FF and its metabolite FFA residues in chicken and
swine tissues was established by GC — MS. Samples were extracted by 2% ammoniated ethyl acetate, purified by
PEP -2 solid phase extraction column,derivated by BSTFA, determined by GC — MS and quantified by internal
standard. Results showed that between the concentration of 5 ~ 5000 wg/L the linearity of TAP, FF, and its
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metabolite FFA were fine and correlation coefficients were exceeding 0. 999. The limit of detection in chicken and

swine tissues including muscle,skin plus fat (fat),liver,kidney tissues were 5 pg/kg and limit of quantification

were 10 pg/kg. Average recoveries ranged from 88. 1% to 106. 4% at the spiked level of 10 ~5000 pg/kg in

blank chicken and swine tissues. The relative standard deviations ranged from 1.5% to 10.8% . Results showed

that the method was accurate, selective and was universally suitable for the determination of TAP,FF, FFA in

chicken and swine tissues.

Key words: thiamphenicol ; florfenicol ; florfenicol amine; chicken and swine tissues; residue;gas chromatography —

mass spectrometry
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W A& K TRC 2 75 A7 A2 1057 : BSTFA : TMCS
(99 :1,V:V), &5.99% 14 H 5% [F Sigma /A #]; H
K IECHE LR TR EAKFGALEN, s Hral, 34 A
RERVHERRA )5 P NG , il 14 [ 72 Merck
/3T ; Cleanert PEP — 2 [#] A A5 BUHE (200 mg/6 cc),
WA REH A ERRAA, K8 HKARE
Milli — Qb £ 45 ( 35 [ Millipore 23 W) ) il £ 4 25
BTK,

1.3 &4 % @it HP - 5MS(30 mm x0. 25
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&1 TAP.FF . FFA R HETKYNERLITEY
FHIERS FRIZEE (m/2)
Tab 1 Characteristic ions mass — to — charge ratio (m/z)
of silanization derivatives of TAP, FF, FFA and each

deuterium substitutes

2y FHIEE T AL (m/2)
Drugs Mass — to — charge ratio of characteristic ions
TAP 409 411,499 501
FF 339 " 341 429 431
FFA 194 209 " 210,229
TAP - D, 412 414 502 504
FF -D, 342" 344 432 434
FFA - D, 197 2127 213 232

o N T
Quantitative ions are marked with

1.5 ar&EAH BULE S g(F# 2 0.01 g) &
F 50 mL ¥RIE.O I 2% E AL TR BRI 20
mL, IWHERA], WEHR% 10 min, 8000 r/min &.L> 5
min, ;. F3E T 55— 50 mL E.O0E T, 5REH 2%
BACZTR BRI 20 mL R R, &3F MR
CEEE , BHRIBGE T 50 °C /KT, 15 5% v b
AHEELO0.5 mL, FF A 4% NaCl %% 9. 5 mL, IWTiE
RAT, SRIEIAIEC K 15 mL, IHEIR 4 30 s,8000
t/min #5005 min, 7 A IEC L, FHINIEC%E 15 mL
IR, FEKAMAZEK 0.5 mL 545 H].
PEP -2 FEARK F B /K45 5 mL i 4k, HUAS FH
SRR MR IR 7K - H R - 247K (180 219 = 1,
ViV V)43 mLkEEE T, I EE - 200K (95
:5,V V)5 mL R, VR T 50 °C K A A
+, FRET 80 C N HET 30 min J& , AT |
A 200 pl,60 CATA 30 min, T 50 CAKT,
HHZ£0.5 mL & faki, i 0.22 wm AHLIERS ,
PSR IS - BTSN E

1.6 Arfdh &l & 7l PR TAP FF FFA TAP
-D, .FF - D, . FFA - D, 45 ifE 5t 29 10 mg (K51 2
0.01 mg) T 10 mL i, OB E BB 2
ZIBE  BCH R BE X 1 mg/mL BOBREFTN ARG 25
W, BT -20 C LT ER AR, 0 5HE
R WU S b 1 R PRt 5 U, FH T R ik 2 34

H 10 pg/mL PR A ARAE T E] TARRRTR & AR
] TAEWR . AR5 MG 2 JRUIR & s o v ] AR W R
TR AR e ) ARG o, FH 26 6 88 43 i) E 1 1
TAP FF FFA ¥ 4 510,50 100,500 1000 ,5000
pg/L, TAP — D, FF - D, \FFA — D, ¥ J& ¥} 100
pe/L R GIBRERS R, 2T A2 )5, 4% 1.3 A1 1. 4
TSR 2 A AT, 5k 24 4 A HE o iz A P
PR RRIE B o i €0 1 e T AR L A A A 0 24
WU B SR A AR s il Am ot £k
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TRA 1.4 AL ES ST D0 A o AR AR (5 M L S/N
=3 fEFKI PR (LOD), S/N =10 /£ N & &R
(LOQ) -

1.8 WEELGEHE RAWHERNEHT IR
B G, F3 BIAERG 8 & 25 12 2L TR s
LOQ 1/2MRL MRL 2MRL Y- B 7K (IR A p
WEVRTR, S IR BE TR L3R 2, %2 1.5 TOURE S i Ak 2
D7 AL EARE B 1.3 R0 1. 4 TAER 2 A1 T 0
BrWsE , RAREEEAT 5 R TAT AR, A 3
Ko TR 18 DS FAR X o 4 O 22

2 ZERE5HH

2.1 & MEE SLKZERFKM, TAP FF I FFA
=FMZEYIHE 5 ~ 5000 e /L ) HE B VS N LR B
I R r 9K T 0.999, TAP FF F FFA —
T2 4 Il )= 77 2 R AH G R AN SR 3 o

2.2 REE  MKIEEMELIE S/N =3 Jy ke il ER
(LOD) ,S/N=10 R =R (LOQ) , #iE A ki
LOD 4 5 wg/kg,LOQ H9 10 pg/kg.

2.3 BHELSEHE S5 LR,TAP FF Fl FFA
TEXSFURE RN B + B CRE 7 ) L JFF A0 JUE v
SIS AE 88. 1% ~ 106. 4% 2 [] , AH % b A
ZE1E1.5% ~10.8% Z[i], TAP FF Fl FFA 7EX3
KA L U A ST RS 38 KRR T Ao o i 22 4 ) AL
T4 ~25, REIRERI 25 XGRS 1
JFASINEE S TAP FF A FFA S HARARM 1 B8 1
L BRI E 12 7 B it (i R 5 LR 1 ~ 81 3,
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®2 W ELETAMLA S TAP.FF 7 FFA BRREE (pg/kg)
Tab 2 Adding concentration of TAP,FF,FFA in chicken and swine tissues( pg/kg)

X #
Chicken/ (g « kg™!) Swine/ (pg - kg™)
LOQ 1/2 MRL MRL 2MRL LOQ 1/2 MRL MRL 2MRL
WUA Muscle 10 25 50 100 10 25 50 100
|3 |=3
il ﬁﬂt%% 55;;)?1( f:: ?];)t ) 10 25 50 100 10 25 50 100
e AT Liver 10 25 50 100 10 25 50 100
¥ Kidney 10 25 50 100 10 25 50 100
JULA Muscle 10 50 100 200 10 150 300 600
WA E  H +JE Skin plus fat 10 100 200 400 10 250 500 1000
FF AT Liver 10 1250 2500 5000 10 1000 2000 4000
¥ Kidney 10 375 750 1500 10 250 500 1000
LA Muscle 10 50 100 200 10 150 300 600
FAREM K+ 5 Skin plus fat 10 100 200 400 10 250 500 1000
FFA AT Liver 10 1250 2500 5000 10 1000 2000 4000
¥ Kidney 10 375 750 1500 10 250 500 1000
*3 EEFEREXREH
Tab 3 Standard curve and correlation coefficient
2y WIETEME/ (pg - L7Y) [al Y= 75 AR B (r)
Drugs Concentration range/ (g - L™') Regression equation Correlation coefficient(r)
FRER % TAP 5 ~ 5000 y =1.9334x +0.7427 0.9996
FAIEHE FF 5 ~ 5000 y=1.8691x +1.2865 0.9992
AR H L FFA 5 ~ 5000 y =0.8570x +0.0166 0.9999

x4 WBALA K +E BT SHE S TAP FF 0 FFA EH B R R BN IR ERE

Tab 4 Average recoveries and the relative standard deviations of TAP,FF,FFA in chicken muscle,skin plus fat,liver,Kkidney

NG| K+ g JHFHE 5 i
TN i/ Muscle Skin plus fat Liver Kidney
2z v o kol
A e ke D g e /5 e Enee
e te . Recovery RSD/ % Recovery RSD/ % Recovery RSD/ % Recovery RSD/ %
ConCemiaion Y .sp/%  (n=15)  X+SD/%  (n=15)  X=SD/%  (n=15)  X=SD/%  (n=15)
(n=15) (n=15) (n=15) (n=15)
LOQ 100.5 £5.5 5.5 99.6+7.7 7.7 100.9 £4.5 4.4 100.5 £4.0 4.0
HI 2% 1/2 MRL 99.3 +6.1 6.2 98.8 +6.2 6.3 97.7 5.5 5.7 99.8 4.5 4.5
TAP MRL 99.6 +4.3 4.3 97.5+7.4 7.6 98.9 +4.1 4.1 100.4 £2.8 2.8
2MRL 98.0+3.9 4.0 99.0 +8.8 8.9 98.1+4.0 4.1 98.1+1.5 1.5
LOQ 99.4 +7.4 7.4 95.7+7.7 8.0 101.4 4.7 4.6 101.2 4.3 4.2
WERE 1/2 MRL 102.3 £7.9 7.7 98.3+9.3 9.5 106.4 £2.2 2.1 98.8 +7.1 7.2
FF MRL 98.1+7.2 7.3 95.3+8.0 8.4 99.1+6.8 6.9 100.8 £1.7 1.7
2MRL 98.0+5.3 5.4 95.1+6.7 7.0 98.7 4.6 4.7 100.8 +4.7 4.7
LOQ 98.2 +8.9 9.1 98.4 +10.1 10.3 98.2 +8.8 9.0 101.9 £3.9 3.8
SRR 1/2 MRL 96.7 +5.3 5.5 94.7+7.0 7.4 99.4 +4.7 4.7 99.2 +3.9 3.9
e FFA MRL 95.6+7.4 7.7 95.8+9.8 10.2 99.5+5.5 5.5 101.8 +3.9 3.8

2MRL 99.3 +4.4 4.4 97.4 7.7 7.9 96.8 +7.1 7.3 99.6 +3.3 3.3
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x5 MEUA. K +BE(RERT) BFRE, SREH TAP.FF #1 FFA T B R R B iR ERE

Tab 5 Average recoveries and the relative standard deviations of TAP,FF ,FFA in swine muscle,skin plus fat(fat) ,liver,kidney

WA B+ g (JRIT) JHFIE B
ANk e/ Muscle Skin plus fat( fat) Liver Kidney
é’;ﬁf (e ke ) g o | ez 2 Iz
o Recovery RSD/%  Recovery RSD/%  Recovery RSD/%  Recovery RSD/%
X+SD/%  (n=15)  X+SD/%  (n=15)  X+SD/%  (n=15) X=SD/%  (n=15)
(n=15) (n=15) (n=15) (n=15)
LOQ 98.5+7.2 7.3 94.9 +8.4 8.8 94.8 +8.2 8.6 93.4+8.5 9.1
mplGE  1/2MRL  98.2x6.9 7.0 88.4+7.8 8.8 93.8+7.1 7.5 91.9 +6.6 7.2
TAP MRL 96.6 +9.4 9.7 92.4 +8.4 9.1 90.0£9.5 10.6 89.9£8.3 9.2
2MRL 98.4 +8.8 8.9 92.6+9.8 10.5 94.3 +8.5 9.0 91.7£9.9 10.8
LOQ 95.7+7.7 8.1 91.0+9.3 10.2 90.6 +8.2 9.0 89.3+7.0 7.8
mAE%  1/2ZMRL  97.9:9.2 9.4 95.7+7.3 7.6 94.9+7.6 8.0 96.4 £6.9 7.1
FF MRL 95.6 +8. 1 8.4 94.9+9.0 9.5 91.2+7.4 8.1 92.7 +8.1 8.8
2MRL 93.8+7.6 8.1 93.5+7.4 7.9 94.9+7.1 7.5 94.1+7.1 7.6
LOQ 94.3 +8.3 8.8 94.2 +8.7 9.2 96.4 +7.4 7.6 96.0 7.4 7.7
R 1/2MRL  94.2£8.6 9.1 94.8 £6.7 7.1 89.9+6.8 7.6 88.1+8.7 9.9
FFA MRL 93.2+7.2 7.8 92.7 +8.4 9.1 91.7 +8.7 9.5 92.1+8.4 9.2
2MRL 96.7 +7.1 7.3 94.4+9.4 9.9 92.1+8.2 8.9 94.1+8.6 9.1

3 itHit54%ie

3.1 ®EURW A MR TAP FF FFA =
e, KZRMEK, LR T LG R 3
W ARSI L - LR LR - &K
(25:4: 1,V V2 V) LM - LR TR - E K (49:49: 2,
V:V:V) LBRZTE - K (98:2,V: V) SRR EUK
AT ER, SRR, R BOR AR BURCR 22 BN
K AEY IO b & A K AT L e, vk 4
BOR S KRR, B, AR 58 e & 35 4% L TR O T
- K (98:2,V: V) VE AR BUR , AALEE PR /N
IER/TE &SN

3.2 FfAtwmp e Al T cs
MCX"" F1 PEP -2 A%} TAP FF FFA f ¥ Ak 35 55
AR, 5086 & B, FFA 78 C18 #: B AN H,
MCX A BRI {2 TAP RIS 70% 5
PEP -2 H:Xf TAP FF FFA =Fh25H) AL Ak 25 R
I H B AR SR FE 90% 247, L, A 5L 56 vk
£ PEP - 2 £, [FI B, 38 o X AS [R] B 19 Pk 0 i
(2% F AL W BE 5% & Ak H Y 10% &k H

10D it E AR 1 R R R AT R L, S5 SRR
5% Z A A 10% 224k FF B DR AR A 7E 95%
ZiA A8 5% S Ak F B BT B T i 44 3k
P 5% A H REVE VR
3.3 FTAELMHMA B BSTFA 7 A i R 78 K 53
FrIt 190 B2 0 skt WOFE AT AR T R gk
P Hab e, S22 1,80 °C F 14 30 min, Hix
1 N W e Ol 1 R 0 B ey | AN i o o
JE DL RN A A TR R RS XA AR R 15
M EAT T R, S5 REW IMARTAEAN BTG T B 3%
PE AT AR i HLAE ] WS 1 AT AR A X FFA
kT

ARG AN T S TR R LA+
B CRE T ) | RE A 41 21 TAP FF FFA £ 5%
B [ 0 s ) AR 3 — Bk, AR JT¥EXT TAP
FF FFA =7 245 1) 7 35 50 A6 00 ik J32 31 TR PN e 1 R
by, i HL R R | R BE RS % B2 &, 7E TAP FF |
FFA SZBR%R B G o HA S (o 4 i AN
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(a) 50 ng/L IRGHRUEARH TAP FF FFA MHGAHIR B8 TRIA
(a) total ion chromatogram of TAP,FF,FFA and each deuterium
substitutes in 50 wg/L mixed standard solution
(b) 50 pg/L IRAARMER T TAP & 85 T (i
(b) quantitative ion mass chromatogram of TAP in mixed
50 pg/L standard solution
(¢) 50 ne/LiIRATRMERH FF 5 &8 7 T @R
(¢) quantitative ion mass chromatogram of FF in mixed
50 wg/L standard solution
(d) 50 we/LIRAFRERT T FFA &85 Ha aikK,
(d) quantitative ion mass chromatogram of FFA in mixed
50 pg/L standard solution
(e) 100 pg/L TAP — Dy bRAER B E f 2 i i (T 14
(e) quantitative ion mass chromatogram of 100 pg/L TAP - D,
standard solution
(f) 100 pg/L FF - Dy ARAER RS B it (o gk 14
(f) quantitative ion mass chromatogram of 100 pg/L FF - D;
standard solution
(g) 100 wg/L FFA — Dy bRUfEVERE it 88 7 B i (35 4]
(g) quantitative ion mass chromatogram of 100 pg/L FFA - D,
standard solution
1 RAWRAERE S TAP FF fl FFA R E SRR
AEFRENMEEEFREEITE
Fig 1 Total ion chromatogram and quantitative ion mass
chromatogram of TAP, FF, FFA and each deuterium

substitutes in mixed standard solution
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(a) 25 FAXYHFREAL T TAP FF FFA B AU BB T 1
(a) total ion chromatogram of TAP,FF,FFA and each deuterium
substitutes in blank chicken liver
(b) 25 FIXGJHAE S TAP JE 0 B i it % ]

(b) quantitativeion mass chromatogram of TAP in blank chicken liver
(c) 25 FUGHFRE S FF 5 o 58 i (3% ]

(¢) quantitativeion mass chromatogram of FF in blank chicken liver
(d) Z5 FUYJFRES T FRA SE B B R i R
(d) quantitativeion mass chromatogram of FFA in blank chicken liver
(e) 75 EUMSHTRE R H TAP — D, i 5 i it (A3 18
(e) quantitativeion mass chromatogram of TAP — D;in
blank chicken liver
(f) 25 HXGHFRES P FF - Dy 5 88 i (g 18
(f) quantitativeion mass chromatogram of FF — D5 in
blank chicken liver
(g) 25 FIXGIFRE R FRA — Dy o 7 i i 1 ]

(g) quantitativeion mass chromatogram of FFA - Dj in
blank chicken liver
B2 =ESAFHMS TAPFF 7 FFA RESRY
AEFREMEERETRERILE
Fig 2 Total ion chromatogram and quantitative ion mass
chromatogram of TAP,FF,FFA and each deuterium

substitutes in blank chicken liver
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(a) 25 IS FFA INFE S TAP FF FFA JHSRARA A B T T I 5
(a) total ion chromatogram of TAP FF FFA and each deuterium
substitutes in added blank chicken liver
(b) 25 AR HFASINEE &b TAP 2 it B 1 i i
(b) quantitativeion mass chromatogram of TAP in added
blank chicken liver
(¢) Z5 ES IR INAE S o FF 8 B o i (035 18
(¢) quantitativeion mass chromatogram of FF in added
blank chicken liver
(d) 25 ARSI INEE S b FFA 2 5 5 7 it g
(d) quantitativeion mass chromatogram of FFA in added

blank chicken liver
(e) 25 HXGHFAINFE S TAP - Dy 8 F i (g &
(e) quantitativeion mass chromatogram of TAP — D; in added
blank chicken liver
(f) 25 FURHFVR AL S FF - Dy 8 B 7 o i (e 3%
(f) quantitativeion mass chromatogram of FF — D5 in added
blank chicken liver
(g) &5 EGIFAINFESL H FFA - Dy 5 5 i (a5 5]
(g) quantitativeion mass chromatogram of FFA - D; in added
blank chicken liver
3 ZTHABAFARMAEER S TAP FF FFA R ETRY
EETREMEES FRERIEE(LOQ)
Fig 3 Total ion chromatogram and each quantitative ion
mass chromatogram of TAP,FF,FFA and each deuterium

substitutes standard in added blank chicken liver (LOQ)
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