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Abstract; Gas chromatography and liquid chromatography are commonly used to detect the residual levels of
florfenicol in animal products and environmental samples. In this paper, the advantages and disadvantages of gas
chromatography and liquid chromatography in the detection of florfenicol were compared. At the same time, the
extraction and purification methods of florfenicol in animal products and farm — related environmental samples were
compared and analyzed. Different types of sample pretreatment methods are different. Acetonitrile is a good

protein precipitant, which are helpful for the purification of animal products. The pretreatment of environmental
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samples is more complicated than that of animal products, and chromatography tandem mass spectrometry can

effectively improve its detection efficiency. The purpose of this paper is to summarize the chromatographic methods

of florfenicol residue detection, and to provide reference for animal food safety and florfenicol environmental risk

assessment.

Key words: florfenicol; pretreatment; drug residue; detection methods

S JE % (Florfenicol , FF) | X Z M PN X,
AV BE Y, BAREFERE S 70 S
WEIRR) 50 S WAL 45, eI IR Ik H 5 7% ity 179
VR N1 e O B N B S Wi s e
B, X 5 2 I TP 2 OB A A
M R R AP B IR ROR , BURJE % w2
TFIRITE NG S R R A S B AN M R
BEE A H 1Y) 2 A, AR B ) R 15 e
T Z 6D AR H 5k R R R
FEPIAS 7T, — 7 R T AR R KT
YIRS T ER B I EOR e W]l o B ) R L
B, R A R R ST R R S —
T3 1, B R e 5 A B L o8 R, 25
DABRAAR sl R (4 2 B 2 285 3 R PR TR A5 HE )
HEH ARSI A BN IR | i UROR e 75 SR
FEAKUR RS T R A 18 45 A 25 IR BT ) 3% BE Fn BT
SRR BREE R R e % B RBURHE T RN EH
T 245 127 (%) 5 S R, X e 4 il T Uiy, AR
P B 22 4 ) R o Bt v R 2 e R B R R
1) (GB31650 —2019) HH W HLAE , AR e % 1 5 Kk
PR 1t Sy SR e 5 M AR T UK e F ke 2
T RIS T AR 5T X A e % AR
PRSI 5 2 | JH v 8 i o A 1 = A s I s
g | O 0 e 2 RGN 37 o Ve o S W N N
TR (38 vk . ] 5 R I A AR
SR — R IR B RO (i — ER T
W, A R R KT BB T A
PREERE SR A N AR SO UK JE P R
LA 0 a3 A5 I 5 06 AT T 2838, % 4% A Tl
T BT T AT XS [ (i Ak 2
RHEAT T LOER, LA SRR e 25 1 B R 3 i i 1L
Bl %

1 BB RS

1.1 4= R ar A i R JE % 19 20 Hirilll
SEE AR BT R R RS R AL B
BREEM) AN, BRI R PRI 24 5
EJERHEAT 238 B A A A e A TR 4R,
T It Al AR R A AR i R R A I AT
TER™ B S A AT Ak B 42 5 i 30 43 AT A 5
EEE e TR Ui~ e S L N NNV i
LA ITIEATF (£ 1) o A 18 BT AL B R 45
Bt R R I J5 v, A RE AR AR R AT 0 A 25
o BARJEH G THILER, B LR BORR 21k
PR NG IR LR LRSS A LR, A
FEAE T AN [m] B BRG0P v 3808 e 25 ISR (1Y
SO e IV REAN S S R 22, MIBCR IR &
1% < TR B OSCR e e, AR T3 g /b, Fo i
[ AH 2 U/ AT AL, T Ak e fb B, 15 24 T AR
ROALERAG A" " ST @ A R R R
155, 1M CNE SR BRI K, RS I H AR i
Wiy [a] i AT DA E 4 1, S R4 2 L TTvE ) fg
AR RIEF, HEE WK T . L
TR Pt = A 0 & 2 rh AR e % 1Y D e
B0, VR [ SR BRI, AR & 2 P I ATE 1R &
Tt i A oty B o 25 A8 R PR, TC Ik 7 o B B, 52 )
B, CNEReA RIS, 1 IE C 4t L BRI
D4 2% T, A 48 LRI AR A UL 3R, AR AL 3LS
T Fe BN AH B 3% — HR IR BT ( UHPLC - MS/MS) 43
Mr, JRJE 2 BRI R (LOD) 4 0.5 we/kg, E B R
(LOQ) 7 2.0 pg/ke, MR 73.5% ~81.7%
X TURZE BRI i (B T FUOR e % 720 I iy
FREARGI A ST AR /D Pokrant 25" F 7K 7R il 112 X
X TC () SR JE 25 R JE 25 e, I A — 0 HH e W
WAL, PO €35 — BTt o i Wy kA7 4



- 66 - [ B 2 2 5 2023 4F 9 145 57 455 9 1]

Chinese Journal of Veterinary Drug

W, FR e % FHAR e 7% Bie i sk 88.91% ~
115.83% ,1.OD ¥4 50 pg/kg,LOQ ¥4 56.8 pg/kg.
VR ZE I ( LPE ) [ AH 25 B (SPE ) 1 SRy F: i 191 4k
PR | L THE 5 0 4 B A alif (BAL GEnY i
VAR IR 1A 2 BB R B R i RS THAFEA AL
VA 8, Toran 251500 22 39 A o R JE 2 R
FARJE T et S FHZE A CIEHE I, O /R &g — IR
PEHL, IECREMLIR Bt C18 MRk EA T 401 A
FHAE(ASPE) , iff — 25 %R g ik, R e %
FFAJEE B (1 [m 553501 R 91. 6% ~ 100. 5%
86.4% ~ 94.5% ,10D 43 5|~ 0. 73 peg/kg
0.58 wg/kg,LOQ 43514 2.45 pg/kg fll.9 we/kg,
AH EL T 45 1) [ AR A6 B0, 4 101 R 25 BRUEL A P
AT 0 AL JF HAS T 28 o A0 3 711 e DA 86
FI S oA, Wei 2511 SR B 1 41 B 5 11
FHZEE (M - MISPE ) 5 /&5 200 AH £ 3 5 40 46 T
(HPLC - UV) AHZS G 19 J7 125 A6 000 X6 2 XS 1l v i)
BARCH . WEERUSEMR 43 EN R 5 9 (DMIP) B
A G P X RN e B R I R R O Ak
Petk, 45 R WoR, ®ORJE % W7 B m R R
88.3% ~99.1% ,LOD }0.08 wg/kg, WA 5k
P R GEEEVELE TR S AR A I b B
KPR FH AT 5, AR e 5 IR I Jy i — RO B
TR ARG KRR, R e B R ot &
WY ARG A A ) ] AL 2 — S AR i ™
YIxr i A B SR oy T R R A &R T,
IXLEZE 5 1 A JE 5 TR N BE B A HLIE R B4R
W T R K 20 TR RIS & B I 4 e Ak hy
PSS E W1 Shizuka IR T —FhETHY
T, e MRS TR BRI A 5 5k BB ), SRS K AR e
% S AR A R R JE 75 i, B I Ao T 34 e
F IR E . Shizuka W22 4= 2H 21N 68 0 vh U 2
Fikw AR T, BOREE I SRR 93% ~
104% ,LOD F1LOQ 437l 47 10 pe/kg F10.5 pe/ke,
IZAE G AT DL S K R A 28 B DAk
P32 b 9 /D B R4 RN A BT A 2 & T —Fha]
SERY TR JE 75 B BRI s 3 o e T AR s
st (R AMRIAS T S B UERA 5 i, DR 5 ZE R AL R ARic

(R PR , ANTR B I DG F A ofe , ELA AR 4y 1 1o P i
o Li S0 S MR K -5 v R AR BOR 45 A, % 38 2R
TR AR R T AT, RS RK RS
H R RV R bR TR 5T, TERPE S5 T 2
i CBEAEHL , MCX [BAHAE Ok XS B h R JE %
iz [T %K 91. 2% ~ 102. 4% , LOD 1 LOQ 435l
0.5 ng/kg f11.0 pe/ke, sh¥nr= i AR Je %1
BRERINR Z 8 b Tl B AL, X THEPE
WAL . PR — R ARE SRR R K &
FRIE T RR IS B AN O, AT DA — e AR EE
RTINS [ B, S T B 5T R
e % B ILARU T P8R e % Be e R P E i
R EANE L, Cornejo 5" I TR A 1 7K 1B S $1& UV
F,FIA A B AT AR, R JE % R
FIEJE M A IR N 99% ~102% ,1.0D ¥k
20 wg/kg,LOQ 4390 24. 4 pg/kg Fi24.5 pg/kg.
1.2 FREERFER AT E AT RS P A
ERM T AR L e EREREZ -, +
B AKCORIE B 2 AF PR RE G AR T 2R s ke
AP RD . RE T s Wbk fh, AR
an LT S Ak LB U R B TR &2 B X R 43 i
BT . R T SR i T U e 5 i % B A
LR RPN 2 A 22 Al R s Ry B 2 | i
FHV B | 05 SR B 4 B0, RO A hy ke w2 ST
T A EUR e R B R Ty i, H R R IR
LC - 18 [ AHAE BUMEF L, Lo i 7 & H
Pt FH BT 21 X - 38 v UK JE 5 I R IBGHOCR, , JE
i FE R BRI S ey, P D PR BRI, e R
JeH ANy 82. 5% , Xu 2127 [ I A6 I 4 438
WARJCH KB ARCH e, FES A S G EEE,
AT B BREE NS AL EABR K, PSA FI C18 W B 5] 4
oI5 RGBS B R B AL, S5 R, TR
AJE 7% AR e T W - 24 R oy 73. 6% ~
94. 9% , WT7 AN FH A 2 BOH: e Ak, S —
B ARBAS AR E Tk, bR HIERE AN i
— R T —— R B 2 IR ORI 2 B T
MO, BB I AR 24 WA B BB,
RETTEHFMAERMEGLZ R, Wang %572 %




R E 25 2Rk 2023 4E 9 A4 57 B o 1

Chinese Journal of Veterinary Drug - 67 -

FHRR = AR €3 — BB Bk A I 1 & g AR
HA UL R T 3R JE 25 i 5% FE Wk B, oK . TR
il (50:25:25,V/V/V) $#2HUR , HLB ZEHUH 4L, 9
ZKEHE R LOD N 0.1 pg/kg, LOQ 4 0.5 pe/kg, F
YIS 76. 6% ~85.4% . Pokrant 252 A F& {5
B b BCR AR e, #FE Y S T 2 G R

EDTA - Mecllvaine 2 W (pH 4.0) $2H¢, ToH 65 7
OB IS LT AR AR g HLB [E AR B Ak, A e
Z () LOD N 11.2 pg/kg, LOQ 4 33.5 ng/keg, [k
FHRIT.5% ~99.2% . HAET, KT & & FEE 5k
JE 75 55 B R SCREH D | I T 125 AT DAk 22 1 4%
ap alllErR e 2

F1 ARXBFEROBAET EILRS T

Tab 1 Comparative analysis of pretreatment methods for different types of samples
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Tab 2 Determination of FF in samples by gas chromatography
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FAARAE S 25 bR o 42, S bRik o i, 45 R B,
SR 7 (1 W T FR VR B Y R R AR G R
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pe/kg, LOQ 4 0.5 pe/ke, WAREEIMRIEXT,
SEAEDNE FE S 20 53 B I, I A —Fh AR BT
DA HEFITH R B T 454 A5 41 00 % 50 i X 3 v 285
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FHVBAR €3 — BT[] 457 28 B2 52 7K 7™ it o A 3
e R ANLR NFR I E &, A A B HFE
/b BRYEA TR HOWE A SRR JE % A A
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(AR, LA b 25 B 2R L B RIAR U7, AT 4 vy 7

MR, AT TSR, AR FIRAR e %
iz () - 24 [ R A 90. 84% ~ 107. 84% , LOD 43Il
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2 Wi B ARSI Rl

K BIERNER P FF

Tab 3 Determination of FF in samples by liquid chromatograph
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AL B 5 v
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HEWHE FFH

W NG IR R 1 PR

ity Y FRLST

T IErh Y FF A FFALO)

Y FF F FFAMT)

XA ) FF F FFA S

HEPH FF A FFAMT

IRy FF2

i R ANER A A PR

X ) FF F FFADY

25 erfrfy FECS)

A FEOT

BB, IECREBRAR L

LR CTREEH, LI A9 IE
e Wi g, W E i o — 4
afife,

LR TR, IE C bl i,
C18 [EMIAE B L
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e i

PR — S e I, IE ©
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AR S B AR L, OE
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LR CFRARBUR , IE 2 bt 25 Bk
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ik,

ERBOK R, JEY pH, 2R

CTRHRI, 4310 [ AH 6 B ifE UHPLC - MS/MS

— AL

UHPLC - MS/MS 92.8% ~102.7%

HPLC -UVD  91.8% ~95.2% 10 pgkg gy S RE S, BT
WG, PR U B AR
B2 SN IS S AT RS
HHERN AL, 1y

TERABAR, A

HPLC-UVD  80.6% ~105.3% 20 pg/kg

UVD %5y HOR e — ik
K 3% |, PDA 1B
UVD W7+ 4%, 15 ) /Y 52
S YERER T LA R
Hh g — P A S5 Y i K
W, SCRETT U433 ik AT R
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M UVD By Bk, H
J&,PDA k& AHXT 5 5%,
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FE B AR

HPLC - PDA 93% 9.1 pg/kg

90.16% ~99.37%
67.63% ~96.86%

10 pg/kg

HPLC - PDA
15u.g/kg

79% ~90%
81% ~91%

o/k
HPLC - FD S we/kg
Ipg/kg
79.3% ~82.5%
80.5% ~85.6%

1.5 ng/ke

HPLC - FD
¢ 0.5 pg/'kg
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4.7 pg/kg

HPLC - FD
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HPLC - MS 5 UVD .PDA FD # It,
FH MS A7 43 #r B  AG
R AL, 2 R o
1.5 ng/mL @V AR TS MR
PR T AT RCE, (HAR
Rt e e, W
I, RGN AR 1

84.7% ~95.2% 0.2 pe/kg

78.6% ~102.7%

HPLC - M
€ - M3 73.5% ~109.6%
0.1 pg'kg

HPLC - MS
0.5 pg/kg

90.84% ~107.84%

54 4 19 HPLC # Ik,
UHPLC B8 W& & 256 W
AHE S 4 8 | R
B AR bR & AT AR
BRI R, 5 MRM
A, MRMS 2k 17 % 4
7y A IR K - SR e
JHE 1 BB R A I D o 2

0.4 pg/'kg

92% ~113% 0.2 pe/kg
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