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Residue Deption Study of Florfenicol Injection in Chicken
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Abstract: To study the rule of depleting of florfenicol in chickens, 35 healthy white broilers of about 3 kg were
divided into 2 groups randomly, 30 in treatment group and 5 in control group. The dose of the drug for treatment
group was 20 mg/kg/time, and the drug was injected 2 times consecutively, once in every 48 hours. The control
group was not taken any antibacterial drugs and was kept under the same condition as the treatment group.
Chicken meat, liver, kidney and sebum samples were collected at 6 h, 24 h (1 day), 72 h (3 days), 120 h
(5 days), and 168 h (7 days) after the last injection, and these tissues was tested by LC~MS/MS to evaluate the
amount of residues of florfenicol and its marker florfenicol amine, and the drug withdrawal period was calculated
by WT1.4 software. The results showed that the drug withdrawal periods for florfenicol injection in chicken
muscle, liver, kidney and sebum were 3.41 d, 2.06 d, 2.25 d and 1.47 d, respectively. In order to ensure the
safety of veterinary drugs, consumer health and food safety, it is recommended that the withdrawal period for
florfenicol injection in chicken body is 4 d.
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BARRFERBIYLNARRE IR AY,
FH 2€ [# Schering—Plough 2\ F] T 1988 4 #lf il 1% Dy,
IHAE 1999 AFPEFR EAHLHE Ry % — et
HWS T ARG A Ak, I HLJG A B i
PEBL MR, WORJE Z ) 2 - FIRYT I V&
FOoK 7= 5 258 shn i A e ges > (AR e %
XU FLEN Y A W R TR, AR 25 )5 3d s 3R
B ETEEA R, K& 5 OR e % M
TR ) B 5 B 23 X6F N AR 77 A T I 2 4
B DRI, e R SR A R P R e
B A BRI E R e B IR AU

ARSI LA A H] 10 mL : 0.5 g A S 2 TE SR
IBRFERT G Hie B e ] 4424 3L (2015 AR RR) ) 424
i 350 At A U B P Y AR o DGR 2 T S R
TELR ] I HENT OR)E % KRR e % e (1) R 03
— IR BRI 1, XA AU I RORJE % R
TR AR JE 7% e EAT AN, 1A AR R AR 2530,
EH 25 R SRR AR .
1 #Rl5AE
L1 Zhd 53 A S%HARH S Al W
HIE T B A 99.3% , 4t 5 K0301305 , H[E 54
= 2 i W AR BT AR AR SRR JE 5 AR R IR . 3 o
98.0% , It 5 F405751, TRC 2 7l ; FA JE % e if iR
WS 99.1% , 415 262329, Witega 23 7 $2 41k 5 98
KR ETAY . & ' 98.0% , 45 21-SHG-115-1,
TRC Al $E 4tk R | 2 Sy 6% 4l ; 20K 25% ~
28% ; LR TR oK B IR B, W IR i A ALBH L IE O
1.2 ##% 4% Waters Acquity UPLC—Xevo TQ-S
VR ER FHASC (B FEL I 55 85 U ) 5 i il VR o AL
RWRAYL; 73 B KA 5 Milli—Q 4l 7K A
1.3 HREH 2%ZMLFR N HUEK 20 mL,
TR LT 980 mL, {2 ;4% AALHIA W : BUAAL
4 g, FHKIE IR B R 100 mL; 4% F AL
TR IE O ot - BU— 22 12 4% SALERIA T, A
IEC BE, IR G, § 1R 3 J2 5 20% MR - 3B B
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TR RSO AR R, 452540 30 2, A Bk45
X REZE 5 L0 3 HOREN 2 H e i FdE
F2 1 J8 RS AR TP 25, 590 A IS 4% 414
FrAcAFARIA]

1.5 AHE5FERXE HAUIEK 20 mg/kg (%
WA HE )  WUNTEST, R 48 h 4525 1 I, %M
2T RE—IRGZ50(6 h) 1.3.5.7 d 539kl
LR 6 H(AZ54L) S 1 R (& AXTIRYL) R4
B X PR (AR TSR BB AL ) XS AT XS4 XY KA,
HlFpRic, T-20 CH~EAE
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2= 1 AR B R I 5k R i AT O A, P bR i
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1.6.1 #faeaiaz®  FREGEAE(2£0.02) g, BT 50 mL
IRFELOAE ISR e % SRR e 7% IR & b
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VAW 10 mL, PAHETR A, i HEHRZ 10 min, 8000 1/min
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FEFR AN 4% FALEAE T 3 mL, W8 HEfH
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TE R IZKAHIA 2% R LR - Z KB 5 ml,
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Tab 1 Procedure of gradient elution
Ha“l‘él/min W/ (mL - min™") % B/ Hﬂé}z
Time Flow rate Curve
0 0.300 2 98 /
0.5 0.300 2 98 6
3.5 0.300 60 40 6
4.0 0.300 2 98 1

1 AL 6 A2t Al

1.6.3 R#AFEM4 BT BB (ES) BT
U 13 7 =2 E B (RURJE B e SRR e 7% o
) , 5 5 R l CGRARJE S B iR e 5 iR
W) s Jr 2. 22 BN B W ( MRM) 5 L B HE
JE BT 3.0 kV, IEE ALK 1.5 kv EfLH

x2 EM EEBETREXNMEHETLREMAE

JE A TR 20 V,IERS AR 8 VTR 150 °C
JI R R 500 °C 5 S LA : 150 L/hg i
IS 1000 L/h M i 8% 8 1R 4
FLFEL G Ji

PNPU=X

REE W2 2,

PAT=R

BEE

Tab 2 Qualitative and quantitative ion pair,the corresponding cone volt and collision enerey

&Y 2K BT FEPER T X (m/z) HEFLHLE/V i RE &/ eV
Compound Ton source Qualitative Cone volt Collision enerey
356.096>184.972 18
BARRH ESI- 50
#356.096>335.962 8
248.164>130.298 20
WARIEF e ESI+ 26
*248.164>230.116 10
FAJEH D3 ESI- #359.16> 338.96 22 6
FARJEF Ik D3 EST+ #251.16>233.11 18 12
R S pich g )
2 BREHSW 1
3004
2.1 Apifdr & WAJEHETE 0.5~20 pg/L( AR -
BEA 5 g/ L) WBEIEREIN AR e B HEAE 0.5~50 pg/L B i
( Ij:J;l:/“T_\Y’,&Ey‘:’ 5 Mg/L) %Iﬂaﬁ?%?ﬁ‘@éé% ,;H\:gj% 'Dﬂuél"llﬂéld T "'1‘0\‘0'"|"'1'5|‘U"‘|"‘Q‘Eiggme
) a1 n /ANGA[| B ORI - . : : !
M7 R M oy = 1.8691x+1.2865 Fil y = 0.8570x + .
0.0166 , FHC KL R 4351120 0.9991 F10.9999, 4 &l Fig 1 Standard curve of florfenicol
1 K& 2, PRI LUh R E % LR e %
JHe a5 1 DL 3 B 8] 4, A0
22 HALPFHYPRERHBRAE WRILKEH g .
ST IR A LG T AT A5 XS 1z i o 9
%E%&{ﬁigj%ﬁﬁi}ﬁ%ﬂﬁﬁﬁ?$ﬁ?m“, W*Zl__“jéii {ID—UIU T 1[;[] T QEiEI T SU\D T 4[;0 T |Sg”m|—
ik, RIFI 4% SR i T 3 Tk 4, R RN B B2 SRR

HhZ LIE 5 6,

Fig 2 Standard curve of florfenicol amine
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CAP20180503_0132 MRM of 5 Channels ES+
251.16 = 233.11 (Florfenicol-D3 amine)
= a% 1.85e6
U T 1 1 1 T 1 T 1 T 1 T T T T
1.00 1.50 2.00 2.50 3.00  3.50 4.00
CAP20180503_0132 MRI of 5 Channels ES+
248 164 = 230.116 (Florfenicolaming)
a% 2.62e6
U T T T T T T T T T 1 T T T T T
1.00 1.50 2.00 2.50 3.00  3.50 4.00
CAP20180503_0132 MRM of 5 Channels ES+
i 248 164 = 130.298 (Florfenicolaming)
a% 7.40e5
I+ e R e e e

100 480 200 | 250 300 @ 3&0 400
356 096 = 335 962 (Flarfenicol)
ap% h 4.98e5
07 T T T T
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?\\ 4 76e5
e e

CAPZ20180503_146 1. MRM of 9 Channels ES-
2.97 3656.096 = 184.972 (Florfenicol)
3
0
1.00 1.50 200 2.50 3.00 3.580 4.00

CAPZ20180503_1486 22MRM of 4 Channels ES-
2.856.359.16 = 338.96 (Florfenicol_D 3)
E% W(Q_gg B.57e5

1]
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B3 SERERAFXEERESIESHEBIER

Fig 3 Chromatogram of mixed standard solution of florfenicol and florfenicol amine

CAP20180503_0123 MRM of 5 Channels ES+
251.16 = 233.11 (Florfenicol-D3 amine)

: 1.05e6
3‘% JL 3.11
D ) I
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Fig 4 Chromatogram of florfenicol and florfenicol amine residues in chicken kidney (day 0 after withdrawal)
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2.3 R E HBAWKFTRXETERELE  95%EEIXIE) % 5% A % 05 e 4
W AR R B KR B PR AR R ZG A U RS AT, UK e B RS AL TP R
A L E , H CVMP il 22 W e it o7 s () 2503 5 R B s BRI A I LKL 7~ & 10,

®3 AEMESEEEERARGNELEEZREBEHAHKESE (pg - k')

Tab 3 Residues of florfenicol and its metabolite florfenicol amine in chicken tissues at different time (pg - kg™')

AN G 5 XS LU R R e 7 e ik i ANTR Gt 5 XS 2H 2 v R 2 % 5% B
42 {225 J5 ]/ d Residues of florfenicol amine Residues of florfenicol
Tissue Time in different numbers of chicken tissues in different numbers of chicken tissues
1 2 3 4 5 6 1 2 3 4 5 6
0(6h) 191.5 211.3 269.4 152.4 175.9 220.5 142.0 309.0 199.8 110.8 146.4 182.3
1 3.15 7.90 3.04 2.69 3.19 9.68 49.2 79.3 35.1 36.8 57.0 17.9
WA 3 ND ND 1.80 ND ND ND 6.36 3.08 14.3 7.68 5.94 11.4
Muscle
5 ND ND ND ND ND ND 3.73 2.63 1.92 2.66 2.22 2.15
7 ND ND ND ND ND ND 2.71 12.1 4.45 3.61 2.27 3.95
0(6h) 134.1 135.3 85.6 108.9 159.0 79.6 24.7 96.1 71.1 27.0 23.5 33.7
1 153.9 182.4 133.4 99.3 148.2 117.9 3.65 2.40 5.46 9.31 34.2 4.05
i3
]Hj:ﬂr 3 34.9 53.6 95.0 122.6 144.8 69.8 2.13 2.78 4.96 5.20 1.02 1.47
iver
5 25.2 55.6 33.2 42.6 69.1 33.9 3.67 2.68 ND ND ND ND
7 ND 12.3 ND 2.85 0.83 ND ND ND ND ND ND ND

0(6h) 723.0 1271.6 1008.2 936.9  896.4 11249 1656 2783 3552 2742 180.2  269.1

1 26.9 22.2 16.1 12.7 24.1 22.8 12.4 13.0 8.0 4.83 7.25 10.6
1z
Eﬂﬁ 3 1.96 3.11 5.00 1.96 2.74 2.30 1.83 5.46 8.35 1.71 11.9 4.3
Kidney
5 1.23 1.41 0.918 1.34 1.46 2.15 1.78 0.64 ND ND 0.50 ND
7 7.52 2.01 ND ND 6.59 ND 8.00 2.25 2.70 0.50 7.80 1.90
0(6h) 91.8 93.2 88.4 112.0 123.9 115.6 179.3 435.1 379.7 571.2 152.8  332.6
1 26.3 41.7 8.25 2.23 6.72 8.64 668.8  587.5 176.2 120.4 113.3  269.9
-
B+l 3 2.02 1.55 14.4 3.84 1.54 3.00 31.2 12.8 75.3 81.6 23.7 37.2
Sebum
5 2.29 1.44 ND ND 2.47 2.46 21.5 9.45 1.90 2.83 18.7 9.93
7 ND 0.512  0.848 0.574  0.994  0.663 10.8 5.04 3.80 17.7 13.2 9.60
ND by A i

k4 EHBEAREREBRRAEREAERARFNKEBE(XLS,n=5) (pg-ke)

Tab 4 Residues of florfenicol amine and florfenicol in various tissues during withdrawal (XS ,n=5) (pg-kg™t)

ey A M WA H

Tissue 0d 1d 34d 54d 74d 0d 1d 34d 54d 74d
l\fﬂ'ﬁ 203.50£40.52 4.94+3.04  0.30+0.73 ND ND  181.72+69.83 45.88+21.13 8.13x4.06 2.55+0.64 4.85+3.64
uscle

iwt 117.08+31.12139.18+29.13 86.78+41.95 43.2716.34 2.66:4.85 46.02+30.37 9.85x12.17 2.93:1.77  1.06+1.67 ND
1ver

(=93

Kid 993.5+190.07 20.80+532  2.85+1.15 1424041  2.69+348 253.77+7033 935:3.19  5.59+396  049+0.69  3.86+3.22
idney

=

S’i”“ 104.15£14.85 15644152  439+498  144=1.18  0.60:034 341.78+158.10322.68+244.51 43.63+2824 10.72+8.03 10.025.16
ebum

ND Ak H
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Fig 5 Depletion curve of florfenicol amine

residue in muscle and sebum
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Fig 6 Depletion curve of florfenicol amine

residue in chicken liver and kidney
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Tab 5 Withdrawal periods for florfenicol in different tissues

e LA 5 i B+
Tissue Muscle Kidney Sebum
Zif/d
. ik . 3.41 2.25 1.47
Withdrawal period
1E+03 9 ‘:-,:. . PREVIEW 1E+03 ":‘\. PREVIEW
1E+02 - 1E+02 1&5 Y
] ? g '\
4 4 \
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1 it ] % \\
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Fig 7 Fitting diagram of depletion of residue

of florfenicol injection in chicken
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Fig 8 Fitting diagram of depletion of residue

of florfenicol injection in kidney
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Fig 9 Fitting diagram of depletion of residue

of florfenicol injection in liver
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mk s &7~ K 10 Fis, R85 WTL.4 #feit
L RARJE B TEXG A I B0 | B2 B AR 24 383 53
N 3.14 2.06 ,2.25 .1.47 d,
3 5L
3.1 el gk HAL, WK e H R ARSI R A e
2 M ARG Iy ik 32 A R ORAR ik R
Rk SR - TR R A
- FR IS A T R e kT S TR
ROBORH € 33% RO, SR G5 SO 3% - B ik
FHVE T S A AR5 D7 BEAS N , 45V B A I0C e i
R P IS Bl i 1 O JE R A S8 AR 4l 5
g% BARSRAT  TERME A T il I AL A AE
A LA DL IR 2 ok IR DL
TR PE R 0 SR CIRAE NS IO ), 22 1F L be i
NEEAL BT Ab PR AR R DB . SR RAT = R AU
P18 R P CVBORE € 3% — B B B3 12 %o U 2 5 SRR
JE 5 ATk B AG N , [+ st 5 e 391) i i 28 17 % 7
FERSZ | R, SR FH PR A T, ANEAT IR AR B2 fig
BRI 3], ] s oA E AR R AR v, DR IIE T BT A 5%
BB AT SR
3.2 KR k3 ES E6 IR, EEL)E
550 K (6 h) XA B IE . KRG ) SRR e 7B Ik
PR B IR B B A, XS P TP R (203.5+40.52) pg/kg,
X R (993.5+190.07) g/ ke, X B AE 4 (104.15+
14.85) pe/kg, AP R EH RAEIF2 555 1 K
KEN R KAA, M (139.18+29.13) pe/kg, XA H
JUE | K B o SR JE 7% e ik B TR 24 JE 48 2 R
B G 1 RS AL FORJE % vk 88 =
PR T AN BB A B MRL, 552555 5 KAFLA
KA BB e B e, 7T 0L FEAE 2 JE 55 0 R B
1 RIS JFIE B B e v i) 9 JE 25 T 3% P i I 2 4
o, VLBH SRR JE %5 BT B A S, e 12 2h
JEE 1R PV AR IR JE 7 e TE A 45 4 41
KT 50 pe/ke, AT UL ARSI GE DL ERSRS
TR RE R i g R
3.3 IR A SCERIRIE WK e B AR k2
WA LLROR 2 % SRR e 75 e bk BE & 22 TR AR
i, DA B 45 2597 FE B i 20 mg/kg (AR R JE %

) S 2 3 d IFOL, AP HR IR E S 2
BE(2015 AFERR ) ) -5 24 1l 700 & Bh 156 BE 5 Y AR A G
WK JE B TSR G 25 R 5E , LA 235 A4
B I FUA JE %5 5% B B AR W0 R JE T e 1
SEV BORTFT 45 2t N ARIR 20 mg/ke (AT JE
Zit) B 48 h FHZY 13k, 2 W TR RO E
AR LLJRUAR 2 %5 i 1) 5% 7 A S Al

TR DLHCR e R R TR AT AR
20 mg/kgXAGHEAT LN ST, BER 1 IR, ELEH 2
3d, I HEREIRZG I 5 d, SRS A LUR AR
IR G, 45 2550 B 20 me/kg, LN TE
57, B MR4A8 heh 245 1 Ik, 3% 2 RIT TR AR 25 10
AT 25 5, 5 R BB T A 2R i R RUAS [ 45

F2 18 20 mg/kg (PRI H ), WL TEST, &
B 48 h 252 1 Wk M 2 Wk, 3 BURZ5 I 4 d, 1
RSNG4 AL L W B A AE SR e % K OR e %
e LA B F At A AR, ] an S8R JE 7% il — L
KA 2K 45 sh b7 i 1 5 22 4y
KR, PRI, SEBRRZ AN =5 F 4 d,

SE .
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