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Determination of thiamphenicol, florfenicol and florfenicol amine
residues in poultry eggs by liquid chromatography—tandem mass

spectrometry method
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MRAE BB, FrEilmR o e, KRNFFE GB/T 6682 HiE H—2% /K.
1 R
LM (CHCN) o fhitali,
LR ZEE (CH;COOCH.CHs) o
%—{g\‘ﬂ( (NH3 ° HZO) °

IEEJJ:I‘:E (CGHM) o
ZW% (CH;COONH,) : fhifk4li,

B RECTH

5.2.1 ZBEWAIRIE Sk BUE S 200 ml F 250 mL 20, InAEE S, T
FURTE, HE 5 min, fFOACFEE, FECBEAE.

5.2.2 30%Z M5 BLZME 30 mL, FH/KFEEEZE 100 mL, JRAJ.

5.2.3 10% Z 5% BLZME 10 nL, FH/KFBEZE 100 mL, JRAJ.

5.2.4 ZFRZWE : 2B EUKWEW (4914912, V/V) : HLZBRZHES 49 ml. ZJE 49 nlL,
kK 2 ml, 1EE].

5.2.5 2 mmol/L ZFREIAW: BLZMRER 0. 154 g, F/KIEMIFRREE 1 000 ml, JBA).
5.2.6 2 mmol/L LR CHERI: B AR 0. 154 g, FOMEAMRIEMEEE 1 000 nL, R
5.

NN
aNwN =

N



5.3 trEMR
HIEE. BEEE. BAREK, SEH=99%, TREE-D:. BARE-D:. #k
JeEf-DsNbr, SEH=98%, EAKILIEA.

5.4 tRERRSIE

5.4.1 ArAERESW: BURIAE R . FUORJE B AEOEE % btk i S8 B OF 24 T % MRl
2910 mg) , FEEMRE, WIRERMERCHEH CIEEME, BOREE AL nLKIEMRE, 1
F ZRERRE A2 2100 mUAF R B, FCHI IR E N100 png/mL kR HERE & . -18 C
PUNEDEIRIE, BR0H12H .

5.4.2  WAMERIR: BURIEZR D BAJEH -DAIF IR JEHHL-DbriE i TR (YT
FAEMER A1 mg) , KEERRE, Al FESE BB E A 210 nLigta s EmT,
P ] R B 100 pg/mLAS N FRAE TR . —18 “CLATNBEGIRAE, AR H .

5.4.3 RAPRUETAER: /705G % BN R L BUOK B 5 IR B 5 Iehr dEfig %% 0.5
mL, T 10 mUAREEERY, HOEHRBEZZIE, BRI IREN 5 ng/nLHRER. B
A E RS FRUE TAER . —18 “C UL FBOL{RAFE, AR H .

5.4.4 RENFFIAEWR: 59 5EEE 100 pg/nlL FREE-D,. AR HL-D.. BAE LK
~Ds N AR #5520 ul, T 10 mUAR a2, H ZKEHiR 2 2R, Tl ek B 200 ng/mL
IR Do FREH D A BHIL-DIRE AR TAEWR. 18 CLL Nl B{RAF, H3
1 MH.

5.5 #H}
5.5.1 JelifLIERE: 0.22 um.
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BT RKF: JEER0. 000 01 g#10. 01 g.
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8.1 12HL

BUARE (54£0.05) g, BT 50 mL B0, I 200 ng/mL ¥BE PP LAEWR 50 pL,
WHEIRAT . N 30%ZBEEWE 1 ml, WAHEIRY 1 min, YWEBESZEINANZROE @ 25 @ &
KIS (49 249 1 2, V/V) 10 mL, JRIEIRGEIES) 1 min, FH&EAHEE 15 min, 8 000 r/min



B0 10 min, BN — 50 mL .08, s EEIRI—K, AR LEER, 50 C
TRAREILT, .
8.2 &k

)RR BB A, IS 2 ol MR Y, WWIEIREYIRS 1 nin, hN
N CHEWAAIE S %8 10 mL, JEERY 1 min, AR, 8 000 r/min B.0» 5 min, F 2 FEIE
obt, FEBBEEBAE—IR, 50 CRFEAWT. H 10%ZHEHH 2 ol EERY), Wi
% 1 min, 12 000 r/min 5.0 10 min, HUEIEWGS 0. 22 um JEMAE, HE7RH Gl —of B0
TEAI E .
8.3 FrERMZRIEIE

% BUR A bR vE TAEMRAR A WA TAERGE R, F 10925 mamRe, o H) ik B ik EE
R AGF A e B IR B> N 1. 25 ng/L. 2.5 pg/L. 5.0 pg/L+ 10 pg/L 25 pg/L.
50 pg/L. 100 pg/L, HEAE R-Diw FAEEH-Di BB LD IREELIN 5 ng/L i R 5 bx
HEVETR, BUECHU, BB GIE- BRI E. DLRRER. RARENREREKS
FAA R BRI 58 B B U T AR EE N NAL R, S N bRV TR O B R A8 B, 22t R il 2,
SR IR 5 FEAAE O B %
8.4 MZE
8.4.1 RHEBIESELNY

a) il Cs (100 mmX2.1 mm, 1.7 pum) , A2,

b) FEiE: 40 C;

c) HHFEE: 10 uL;

d) JRE: 0.3 mL/min;

e) VRBhAE: A: 2 mmol/LZFRERVEW: B: 2 mmol/LZ 4% OB, ThEEHENFE R L
%1,

*® 1 BERER

B ] A B
min % %
0 90 10
0.5 90 10
3.5 10 90
4 10 90
4.1 90 10
5 90 10
8.4.2 [RiESEEMH

a) BT WIS E T,

b) I IEE T/ R T

o) KT ZRNE TN (MRMD

d)  FrYIE IR EMERE TR EEE TR HESLHE AR R 2 (E LR,

*®2 FHETR EHBETY. EESTX. HREMMERESEE

e ETEBR TR EEE TR L I Tl AE &
2 T &M R S B B TN HFLHE i 48 e
n/z mn/'z \ eV
354.1 > 185.0 24
NG R EST- 354.1 > 185.0 95
354.1 > 290. 1 18
» 356.1 > 185.0 27
TAEHE ESI- 356.1 > 336.0 95
356.1 > 336.0 12




o ) 248.2 > 130.2 18
BN Je EST+ 248.2 > 230.0 69

248.2 > 230.0 31
B S 2D, ESI- 357.2 > 185.0 | 357.2 > 185.0 95 31
WA B LD, ESI- 359.1 > 339.1 359.1 > 339.1 95 15
A JEF D, EST+ 251.2 > 233.1 251.2 > 233.1 69 15

8.4.3 MEX
8.4.3.1 EMMNE
FEFIRENRR AN, WA TR P N 2. HOKJE BRI 2K JE % 1 i) Ok BE I 18] 5 A T

PEWR O AN 25« T4 JE 25 MR JE 5 B i AR B A TR AR S 22 0. 1 min,  ELASIN 2 AR
W B FERE, NS MR IEFRHEE AT B T — 8 H A mZE N £40% .
8.4.3.2 EEME

B VA RORUAR S FORRAE VA, R PR B 2 B RHE, $ N ARE, DLRRIIY) S N bR e 23
FUETHIAR LU o FRUETE VR SR FRVE TR P NGB 2 . UK e 5 RN 2 JE 25 1 5 L AH L P b 1)
S B 2 Y WA T AR LU ) S 7E (A AT MU PR 2 1 Y B N o 6T B 8 A SR R PRV L 1), 7R HREER
AR 488 26 A FE AR RS2 I P b ARG N &, AR ER VA TR R fo AR 2R . 22 5 AR
I JE W IR PEAE AR B 2R 2R MRV 2 P, % N AR IR B SRR AR 5. fE iR i
FGAE, HINER. FOREH . T JE 5% B AR bR v 1A R E 25 1 o 5 (0 1 AL B 3%
B.
8.5 ZTHIXW

Bz Rl SR SE A R A 20 BRAEAT T AT HRAE
9 HRITEMRR

BURE TR R DN R 5 B B A R R A A (L) 15
X :CsxciSXAixAi's xV

....................................... (D
Ci,x A xA,xm
A
X —— B HINER. SR B MR RS E 2 EUE, A AR
(peg/kg) ;

Cre ——IRFEVA TR FHANEE 25 -Ds 0K JE B -D MG JE 25 e —Ds N AR IR BE R BUE, RN
Wy (ug/L)

Co —— R iEVS W IR 25 . JR B 25 AR R JB 25 R B Bl 3 Ao B 7t
(pg/L) 3

Cli——hntEV IR A AR R -Day J0ARJE 5 DA 3R JE 5 Z-Ds Btk BEEUE,, RALN
WA (ug/L)

A —— AR P FIREE R BB B AR JE e &5 1 I T AR

Ar e — R IR 22 -Ds R JE B -Du AR JE 5 D P A 2 = 5 - UG THT AR 5

As —hRHER P HIREE R . R B B AR JE e B3 1 I T AR

A — R A R Do FUORJB B -DAIEUR S8 7 Ji—Ds A A S B B 1 (W AT L
V ——IR R ARV 0% LG ATR IEUE, AN ZET ()

m ——RAFERRNEE, B8 (9)

E: TPEERA/NTL v g/kgM IR IM AT, 1uglkgbl IR 2 /NS JE 207

10 FERME. EWHEMRBER
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AITERWER. BRAREMEREHEIEER N 0.5 pe/ke, TERAN1 pg/ke.
10.2 IF#AE

AT EFNER . BAREMEREEIA]L ngke—~20 pg/kg MK KF_EHE
W5 70%~120% .

10.3 KBEE

AT bRt 22 <15% , LA bR 22 <20 % .
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RNER. SXRENEXCERITERMARIDIGBERBR. KFESFFMCASS

FIAEE 3 308 JE 25 R & 25 b v i A A R P 9 SO A2 FR A% 40§ SURICASS

FHERA. 1.
A1 BRRNER, fEXEEMEEEE KM ERMARY
PRBAZIR, WFEFFRHCAS S
HhSCE FH R YESCIE 44 R 5y 1 CAS 5
HIN S % Thiamphenicol Ci.HisC1:NOSS 15318-45-3
WA e H Florfenicol CiHy CLFNO,S 73231-34-2
TR JE Ky Florfenicol amine C1Hi,FNO,S 76639-93-5
HI A 2D, Thiamphenicol-D; Ci.Hi.D,CLNO,S 1217723-41-5
FARJBE D, Florfenicol-D; CeHi DiCLENO,S 2213400-85-0
WA e F D Florfenicol-D; amine Cioll1 D:sFNO,S 1217625-88-1
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RWER. X% REXREREARIER RIS TRERIELE

FIER . WAEH . IAJEH e L NP ARAE R IE 2 7 i il LK B, 1o

"W XIC of -MRM (8 pairs): Exp 2. 354.100/185.000 Da ID: TAP 1 from... Max. 7783.0 cps
100% 2;];1\1 q}]mg%
E 50% f \
]\
C 05 10 15 20 275 3.0 305 a0 45
Time, min
'l XIC of -MRM (8 pairs): Exp 2, 354.100/290.100 Da ID: TAP 2 from... Max. 7983.0 cps
1004 e FEER
K] 50% 1 / \
0%
o5 1o 15 20 25 30 305 40 45
Time, min
"l XIC of -MRM (8 pairs): Exp 2, 357.200/185.000 Da ID: TAP-D3 1 f... Max. 6200.0 cps
P P P
100% 'S R -Ds
E: 0% k 285
0% / /\)\\,‘
05 10 15 200 275 3.0 35 a0 45
Time, min
"'l XIC of -MRM (8 pairs): Exp 2, 356.100/336.000 Da ID: FF 1 from Sa... Max. 6.3e4 cps
1o e WA
x 50%% 4 /
5 \
0ok /
05 10 15 20 275 3.0 35 a0 45
Time, min
"W XIC of -MRM (8 pairs): Exp 2, 356.100/185.000 Da ID: FF 2 from Sa... Max. 4.3e4 cps
100% z'r“ WA e
x 50% /
B 2.41
onM N /
0.5 1.0 1.5 20 25 30 35 4.0 4.5
Time, min
"l XIC of -MRM (8 pairs): Exp 2, 359.100/339.100 Da ID: FF-D3 1 fro... Max. 4.6e4 cps
100% 8%, A JEH-Ds
x 50%s /‘\
0% I’ =
05 10 15 270 275 3.0 35 a0 45
Time, min
"W XIC of +MRM (4 pairs): Exp 1, 248.200/230.000 Da ID: FFA 1 from ... Max. 9.5e4 cps
100% l.fz\s ﬁ;ﬁ):b%ﬂﬁ
x 50% 4 / \
o / \-H 2.18
00 02 04 06 08 10 12 14 16 1.8 20 22 24 26 28 3.0 32 34 36 38 40 42 44 46 48
Time, min
'l XIC of +MRM (4 pairs): Exp 1, 248.200/130.200 Da ID: FFA 2 from ... Max. 2.8e4 cps
0, 1.25 b b e
100% A TR e H
x 50% 1 ,’ \
I\ 4.27
0% -
00 02 04 06 08 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time, min
"l XIC of +MRM (& pairs): Exp 1, 251.200/233.100 Da ID: FFA-D3 1 fr... Max. 6.6e4 cps
100% F‘l 2 AR JEH-Ds
z; 50% /\
oo 035 o.qg_f,?&_l_;%’/" S 183387 219, 241 263 308314 336 367 424 450 473479
"0 02 04 06 08 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time, min

EB 1RMER. aFEE. SRREREAGNESRIF IS FRERILE

(REBR. 8XEE. BERERK 2.

5 pg/L,

FRNER D, BERED. AEREHRDS5 ng/L)




