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Determination of florfenicol and florfenicol amine residues in chicken and
hen eggs by ultra performance liquid chromatography tandem
mass spectrometry
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(Hebei Provincial Center for Disease Control and Prevention, Shijiazhuang 050021, China)

ABSTRACT: Objective To establish a method for the determination of florfenicol and florfenicol amine residues
in chicken and hen eggs by ultra performance liquid chromatography-tandem mass spectrometry. Methods Chicken
and hen eggs samples were added to the internal standard of DS5-chloramphenicol and extracted by ultrasonic
centrifugation with ammoniated ethyl acetate mixed solution. After the extract was concentrated under reduced
pressure, purified by the C;g solid-phase extraction column, florfenicol and florfenicol amine residues were
simultaneous determined by ultra performance liquid chromatography tandem mass spectrometry. Results The
linear range of florfenicol was 0.2-20 pg/L, the detection limit was 1.0 pg/kg, the limit of quantification was
3.0 pg/kg, the method recoveries were 88.0%—-108.0%, and the relative standard deviations were 4.7%-6.4%. The
linear range of florfenicol amine was 0.2-20 ug/L, the detection limit was 1.0 pg/kg, the limit of quantification was
3.0 pg/kg, the method recoveries were 76.0%-93.1%, and the relative standard deviations were 4.1%—7.2%.
Conclusion The method is accurate and reproducible, and is suitable for the determination of florfenicol and
florfenicol amine residues in chicken and hen eggs.
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FARE, BA LSRR NEZWRFENAEY, &
— MR R EL ARG RE NS . T REERA
T SECFTAE B A B M R AS R R, R L A R A ] R
AR AE A Sh P e b N B R, SR
AR BRI B I A 32 B IR O S R R A X A 2, AR
ARJE A L DL R B T RO 2, 2SR
PR AR R AT M AN RN, BB & AR AR
B IR T IR I E 2 . RORE B R E RS
AIHRAE, (BRI 252 B AR AR 177, 1 &
ERBERRESET, B RESEF R . BREH
e S R JE 5 1 B AR, O LAROR e MeAE sl
PIAR A FERJE % (3R B bR R 1P, GB 31650-2019 (£l
TREFRENE B RS2y KR R Y MlE, sk
JREERISAZY), THTE. 4. F 8. %S
%, (HENME KB ESIH), BIHERE % XS E
HOREAG

SR JE B R AR JE 25 e 11 5% B ) — 4% 52 A AT1 56
HL,OR W O R B CA B BE % % (euzymelinked
S &5 5 (gas
chromatography, GO)' | < #1 {4 3% - B #¥% ¥ (gas

chromatography-mass spectrometry, GC-MS)®? | B30 A
[10]

immunosorbent assay, ELISA))PS |

{4,7%9: (high performance liquid chromatography, HPLC)
IR AW AH 8 1S ER B R 3 75 (high  performance  liquid
chromatography tandem mass spectrometry, HPLC-MS/
MS)!14%  ELISA BAFTEB P )8 GC il GC-MS 7
AREEXTRE AT AR, BT IR R A BB HPLC Jr ik
ME DL 2 H FT X 508 R 2K 2 ARG ) BR A Ry 2K
HPLC-MS/MS 4 H Hip A I 5 2 3R 225 Wb i IR0 O ik
SN/T 1865-2016 { i} g4I e it rp VAR % . S
MRS ek i ) L T 1 S Ue il b R
. R R e B sk B i HPLC-MS/MS J7
2, WAL S X B BT ARG, [ It A SR R
%o GBIT 20756-2006 { FIEShHILIA . FHFERIZK ™ dh H 51
R WIERAFECRE BRI E WO - FR ik
J i YU OAE T T e ALY A 7 R
FM S 2 RO Je % 7k B R HPLC-MS/MS Jrik, %07
PR D5-8&E R N NER, (HBHE X5 e 5 sk i it
R AU I D e SR O P =y i o LU E e 150 5
HPLC-MS/MS  [a] iif i 48 2 UK Je 25 R 984 e 7% il 5k 7
I HT ARSIy A E R

AHFFELE SN/T 1865-2016 1 GB/T 20756-2006 F5 i H
PR R TOCHE, SR DS-EE R N NER, @ T

T SRR €033 - BB IR R R 1 (UPLC-MS/MS) M A8 Y . 49 2
R JE B IR AR JE 5 sk B ik, TR 80 iy
X AFERL AL 80 XS AR it Hh SR 2 2% RN U JE 25 e ok 78
ARBLHEAT TR, T il G2 JE 2% 1 9028 e 25 T 7 39 P A
X EE R AR BRSPS P RIS 2 Ak B A SRR e
25 RN 2 75 e eh A A ft BRE 1) W e AR, 4RIt T Sty ok
B, [ S Ay SR 0 Yo 15 A -5 2 ) A A A RN T
HAR LR

2 HHSHE

21 # ®
211 H# &

TEREI LA 45 T N RFE AL, MR 160 M FE L,
FLFE 80 1) XS AIRE AL AN 80 (XS EERESD o AR RAE
21, BHOFEEL D 500 g FES FREERAE T TTRIR BT
Yy, WA KA S EMLIUET TR AR, #F 5L RAE IS 7043 8L,
RA), 5 IFic e, —20 °CR I .

212 B B

Waters TQS i i 550 AH €6 1% - BB 1 = F DURAT i
Cis [EAHZEBURE(500 mg/6 mL(3E [E Waters 24 w); JJ 600 H,
TR AT AR );; KQ-600E i AL (B L i
B A A PR D, 3-30K A% B D HL(SE [ Sigma A HD);
RV10 H SR (FEE TKA 23 r]); N-EVAP 112 ZMAL(E
[£] Organomation A F]).

2.1.3 KA BAFEIEIR

LG LR TRt iksl, HERWAR), 2K
i, REETiRHE AR FIG BRA R 5 HAREH(0.25 g,
99.9%).D5-54 5 % (100 pg/mL, 99.0%)(f% [E Dr.Ehrenstorfer
AT RIS (10 mg, 99.8%, FHFLAREN ), SLI
FH/K 3590 i B FC 248K .

22 ZWHE
221 RAEELA

@344 Waters ACQUITY UPLC BEH Cg WiUAH (3%
FE(2.1 mmx100 mm, 1.7 pm); #EJ 30 °C, #EFERE 5 pL, i
B 0.3 mL/min; WaIAH: A: K(E 0.02%%K); B: ZJi;
VeI RLIT: 0~1.0 min: 10%B; 1.5~4.5 min: 10%B 3|
50%B; 4.5~5.0 min: 50%B %] 100%B; 5.0~6.5 min: 100%B;
6.5~7.0 min: 90%B %] 10%B; 7.1~8.0 min: 10%B.,

222 kKM

BRI R, BN R ESI: 3.0 kV,
EST: 2.5 kV; BRI SIREE: 400 °C; A7 77 S
800 L/h; #f AL Jx W< i @ : 150 L/h; flf 48 < £
0.16 mL/min; Rl B FIRIRE: 150 °C; Kl Jr



5058 B dn 2 4 R R I A 4R

81

o L2V B F Wi (multiple- reaction monitoring, MRM).
223 HsAra®

FREL2 (G E) 0.01 g)FEdh B T 50 mL M0kbES .0
JIA 400 uL 0.1 pg/mL DS-SAFE K MF5R, A 10 mL ZHRZ
fi&, 0.3mL /K, € 1 min, #7 15 min, 8000 r/min &5,
3min, FIHFWRELEMA 10 g LKFBR4MNAY 50 mL HZE B
O REERIE A 10 mL Z 2 28, 0.3 mL 47K, EE
R A I PIUERBOK, 8000 r/min #5.0> 3 min, HX 10 mL b
THRAE 40 °CLUR K IR M4 258 1, i 4 mL KIS f#s
MR I

HEFEEL 0.5 mL _LiRIE, R E C g BIAHAEHR
FE(RYH 5 mL B, 5 mL K& k), FI 10 mL 7Kk sE
T, S mL PR, WCEEVEI, 7E 40 °CRATRK
WP HASKZEET, A1 mLE-KA9VVER, 1RA,
VWL 0.2 pm JEME, TE .

3 HER5SH

3.1 RHEEHFSRK

Sl P R JE 25 R RUR JE 25 i R AR BOR A
LIRTE. . WEESEER, HRURE % o mtE b
Y, B MR pH BB, B AR SL56 s 25k H
3% IR LR IE AR BUAT . 25K, DALk
TR AE Ry HE BRI AT (6836 P AOS 2 P 1 3804 JE 25 R e %
JHie 3% BR ARAF LT I PR BB

ART5 P AT LKA 2 -/K (% KA R i shAr
&AL B0 43 B, 45 SR B sh A A i A UK,
SR JE 25 T 11 O B F I B IS 43 3 I T A8 R B
ATy PR PG A A L B EE T T AR, R T 2
ERIRILR EL B 5% . 10%F1 20%H, SALEIRI B R
WA . i L DA B A B s TR R B 1k o B A T2 B M
ARSI B IRIIR LU 10%, K(E 0.02%27K)-2,
i kL ShAE AT VA
3.2 gk

A3 F A R AR IR AT i, BT RUR e
FFORJE % e 5 F 8 R A MR Z5H, T IERE bR

H DS-EHE R, WHERRE . FRRENA DS-EEE
A3 AIBCAL 200 ng/mL MIBRUHEIS IR, RATEZRES, EI0
RIS S B 3Rt 1, 43 B0 451 A 0 0B B R
TR 2R R IR JE S e 1T B R R R
KEMMHH] A FEF, HEBETFH miz b 248.0; 5K
Z M DS-HERAENE FRXT AT ZMM - H] 05
Fo SACEYEEE T B PR L . REERE R . HEfLH
JE . BT 1o AR IE 08 T U0 iR =kt
AT . R T HE S BAME S Pn REEE, MAES1
G OISR ORI T, REBTREON 1.5 ~ 3.0 min B E
IE B F R, IR S R dii%, M 3.0 ~ 5.0 min
WE RS PR, WINHRE %R DS-AEE ik,
HH BN 1.0 ng/mL BIFRUEZIR MRM €35 E LA 1.

BRI IEE 2 T miz Jy 130.1 F1230.1, MARifE
R MRM 3 E AT IR AR+ miz 2 230.1 @5
WA ) 17 A5 B 8 38 AR AE B my/z R 130.1 A9 (i i
{55 o (HAESERRFE SR A rp 2 B, FRIEE T miz
230.1 ) €0 3% P18 U JE 25 Jig 174 (L B s [0 B 30 6 2% A 5,
FLOREAE S 2.27 min BT —BH S04, SO 52 m UK )2 %
JHe R VT A £, PR D7 e BEARAE B8 F mVz 130.1
JE e 1 78 B B - o TR JE 5 e b HE VS TR () FIRE b V5 R
(b)MRM i & LI 2,
33 FHAEREWRENEZRE

GEU R, FOKJE H R FUR JE M AR 0.2~
20 pg/L RMFEEN, LM RAF, HAEREALT 0.9997;
DL HELR MR 1Y 3 A3 (SIN=3) T 10 15 (SIN=10)43 51 % 17 14 H A7
A PR A At BT BERR A RO, 545 B A
oAk BRAE B . SRR JE 5 IR JE B e i 2k
JFE . MRS . MRS KBRS EERLE 2. 5
BIFEBIMERE S s . rh IR 3 AR BRI ROR e
MEREH e, BAIARAEEATIE 6 K, THEILENKL
SRFNAR XS A U 7 (relative standard deviation, RSD), %% 3
B o Mras e, FRE % EI RN 88.0%~108.0%, AHXT
PG 22 1 4.7%~6.4%; FBAJE % i m ISl 76.0%~
93.1%, AHXIFRIEm2E A 4.1%~7.2%

#1 BEYINSBETFMTETRGL, iEgE. HILEEREFHER

Table 1 Mass-to-charge ratio, collision energy, cone voltage and ionization mode of the precursor and product ions of the target

EW BB F(mi2) FHIE B T (m/2) Tl 5 B /e V HEfLHL RV SRR Y

130.1 30 20

FOREH N 248.2 ESI+
230.1 30 10
336.1 30 10

FAREH 356.0 ESI-
185.0 30 18

DS-AEZE 326.0 157.1 30 15 ESI-




o515 # e, 55 8RO 5S-SR E XS N . RS T RN B S FROR JE 5 e ik B 5059
2: MRM of 3 Channels ES- FEdh 1: MRM of 2 Channels ES+
£ 100 400~  356>336.1(florfenicol) a 227 248.2>230.1(florfenicol amine)
= 1.23¢5 s 100 9105
= 0 =
= 1.00 200  3.00 400 500  6.00 =
2: MRM of 3 Channels ES- 1.00 2.00 3.00 4.00 5.00 6.00
=X 100 4.00~ 356>185(florfenicol) 1: MRM of 2 Channels ES+
] E 9.26e4 < 100 1.75..2.43.2.99.,  248.2>130.1(florfenicol amine)
= = 2.09¢3
= 100 200 300 400 500  6.00 =
2: MRM of 3 Channels ES- =
< 100 326>157.1(chloramphenicol _DS5) 100200300 400 300 600
R 424 2.98¢5 Fif]/min
E’
= 0 — Ve
= . 5. ‘ 4.00 500 6.00 b FrdfE 1: MRM of 2 Channels ES+
1.00 00 300 ° 2.34 248.2>230.1(florfenicol amine)
1: MRM of 2 Channels ES+ 2 100 3.45¢5
° 2.34 248.2>230.1(florfenicol amine) % '
£ 100 3.45¢5 g
a E S .
= ok 1.00 200 300 400 500  6.00
= 1.00 200 300 400 500  6.00
1: MRM of 2 Channels ES+ 234 1: MRM of 2 Channels ES+
<100 2.34 248.2>130.1(florfenicol amine) X 100 248.2>130.1(florfenicol amine)
< ] 12765 m 1.27¢5
o : =
a3, \ =
= 100 200 300 400 500 600 100 200 300 400 500 600
BsF ] /min 5 [i1)/min
P RUERR MRM €15 V2 G TR M b Y o) RO A 70 (0)MRME e

Fig.1

MRM chromatograms of standards

Fig.2 MRM chromatograms of florfenicol standard solution (a) and

sample solution (b)

R2 RERENMEFCERMNEMESTE. LMTEE. HXEH, RHRSEEMR
Table 2 Linear equation, linear range, correlation coefficient, detection limit and quantitative limit of florfenicol and florfenicol amine
Haw Lverid LR PEVEH (ug/L) LEESE% KB/ (ngkg)  ERB/(ng/ke)
BARHE Y=0.6070X+0.02102 0.2~20 0.9997 1.0 3.0
A M Y=1.2673%X+0.01539 0.2~20 0.9999 1.0 3.0
=3 AFXRENMEERERAMAT. EUERRZ RSD(N=6)
Table 3 The spiked levels, recovery and RSD of florfenicol and florfenicol amine(n=6)
XA X
Hir L &9 AR /(ng/kg)
[l 3R /% RSD/% [l 3R /% RSD/%
2.0 88.0 6.0 92.0 6.1
WA H 4.0 106.0 5.1 108.0 6.4
40.0 101.8 5.6 100.4 4.7
2.0 80.0 6.5 76.0 7.2
WA R FE N 4.0 78.0 4.9 92.0 5.2
40.0 93.1 4.1 88.5 5.4
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34 HERPEFEEMARELZRSENNE

ARHFFER 3 D e T A IX A TR 80 )
X6 AR S R 80 173 XS B i o ) U 2 %5 AR JE 25 iz . 80
By XS PIRE S, FUORJE %5 R 8 25 B i R 35 /N T
HB; 80 7 MG R R i v A — 103 (RIS A H R JE 2% R IR JE
F iz, KR 350K 48.9 pe/kg F 51.5 pglkg, HAKE#
E Y /NFHEH R

4 5 i

AT 1 R AR €2 - I B E S A
R EE AR JE 5 N GROR Je 5 e sk B R g 0 ik o 1207k
Ky EBLELE, ER T RGN XGE R e MR e
BRI . FAJE T R IR e 7 T v BE S & IR T

FRF B LA R e B T TRYY, (SRR,

e = g, AR AT AR H
PRI B il 2 N R B AR, Rt S A Ty i o st o s
LS FHT 55 2 L ik o IR 25 B SRR JE 5 T R B 2 [ Y
BUR S RO AR SO
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