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W OE: BR @ S ROBOH T [R] ARSI XS P i i — B E (sulfamethylamine, SM) . i i 1] Y 4R0 5 e
(sulfamonomethoxine, SMM), Tiffi Jii ! Bk (sulfamethoxazole, SMZ) ., fifiJlié — Hl % W% i (sulfadimethoxine, SDM)
it Iz M RE IR (sul faquinoxaline, SQ) . £ % BEH A F ik (ethopabate) [ 43 HT 7 ﬁfﬁ FESHIIA 10 mL 25 H2 8K,
10000 r/min Z5.0> 10 min, &K T, MA S mL pH {8 7.0 BIBERREL 22 sl %, 18 HLB [BARAE BUE 44k
3% +E 47 Phenomenex Luna Cg (250 mmx4.6 mm, 5 um), aIHA 2. 2% LK ER-F NG, SN, &
R 1.0 mL/min, #FFERHR 20 pL, KU 267 nm. S55R 5 FIBAREZSYITE 0.10~1.5 pg/mL & RAFAZtE:
KR, PRTF 0.999, ZABEAFERAE 0.5~10.0 pg/mL 2 RIFRLMERR, P BKT 0,999, Fikd 5 ik
KW EARE By 50 pg/kg, CABERRH BRI RAE IR 250 pg/kg. 5 R YITE 50~200 pg/kg
VR BE WS I AKP 1, FLRTBCRTE 60%~100%, FHE PN . FE 18] 1 A XA D 25 /T 20%, 2480 e % HR TG
250~1000 pg/kg MM FEARMACE I, HEHRLE 60%~100%, #EA ., HEE IR IER 22/ T 20%. & %
TERARESE . REUE &SRR, S TR A 5 RS 259 R 2 S0 R T R Y 5% B8 A
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Determination of 5 kinds of sulfonamides and ethopabate residues in chicken
by high performance liquid chromatography
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Beijing 100081, China)

ABSTRACT: Objective To establish a method for determination of sulfamethylamine (SM,). sulfamonomethoxine
(SMM), sulfamethoxazole (SMZ), sulfadimethoxine (SDM), sulfaquinoxaline (SQ) and ethopabate residues in
chicken by high performance liquid chromatography (HPLC). Methods Five kinds of sulfonamides and ethopabate
were extracted with 10 mL acetonitrile, and centrifuged with 10 min under 10000 r/min, then dissolved by 5 mL
phosphate buffered saline after evaporation, and the whole of supernatant was purified with HLB column. The
chromatography column was Phenomenex Luna C;g (250 mmx4.6 mm, 5 pm). The mobile phase was
methanol-acetonitrile-2.2% acetic acid water (15:15:70, V:V:V) with equivalent elution, the flow rate was

1.0 mL/min, injection volume was 20 pL and detection wavelengths was 267 nm. Results A good linearity of the
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calibration curve of SM,, SMM, SMZ, SDM, SQ were obtained in the range of 0.1-1.5 pg/mL (r2>0.999), and the

limit of quantification were 50 pg/kg. A good linearity of the calibration curve of ethopabate was obtained in the

range of 0.5-10.0 pg/mL (+*>0.999), and the limit of quantification was 250 pg/kg. The average recoveries of SM,,
SMM, SMZ, SDM, SQ from spiked chicken at 3 concentrations of 50, 100, 200 pg/kg ranged from 60%—100% (n=5)

respectively. The average recoveries of ethopabate from spiked chicken at the three concentrations of 250, 500,

1000 pg/kg ranged from 60%—-100% (n=5). In day-between days batch variation coefficients were both less than

20%. Conclusion This method is simple, rapid, sensitive and accurate, and can be applied for the determination of

SM,, SMM, SMZ, SDM, SQ and ethopabate in chicken.
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1 5

fith i 2% (sulfonamides) 25 ¥ 2 B & F & H I —2KE&
ARG 25, 24 BRATE P2 T P40 1R il 2R e R 0 2 B
PR R, 5 T 40 A 2 10 JB 80 8, DA T 400 o 40 7 114
S, HAPUMIE . PUE R OGRS SE e M0 S
PR L, PRI 32 R 36 S0OIL A0 BRI PR ok T8 B R
T B ARG, A PiBk BuE T 2 AR H R,
XPXGEAY A IS HBR b DL AN i R R B R )
YERL, sk, Bl 2R 25 W) A Bk 2 I R0R), 21
WS Tr R, T TR, S A Y R T RR HA R
PR ALH 5 B e S AT G ROR AR ] o el TR R 25 e
PRPIVE ARSI T, i ok AR AT SR AR 40 A I Tt e A
ATRETE NN TR, EPUR R — (R AR %
R I 1) Ay DR ik BIR NF Ti) /550 S A 98T 43 01 5 D A ek B
PR, EIPUARILIR . RS, BIRALA . B RE
FHURIRSEHZ, ik N RURIRESE . Hoh, Ak
A T T i 2 5 B0V 22 A T X 28 24 0 7 A T 2
PECL, 2 S0 e 25 Y G 5 e S 24 ) S Bk X 2 ek
RIA RIFIRITRCR o (A T ARG, freskihzys
K AR R, W S i L2y W AE A o H Bk
B, o AR, Rt FERARRTFS 235 5404
W 0 X UL PR o 2 ST e T T 1 v ik B B
500 pg/kg', bR Ar ik P2 52RO L R 3 1
& HUAE Bl A1 i Sl ) FP e 2 245 e B 10 e v B R PRSI
Ik 100 pe/kg.

BT, SCHkH R = 0 A €438 5 (high performance
liquid chromatography, HPLC) K ¥ #H €2 3% - £ I J5 i 7=
(liquid chromatography tandem mass spectrometry,
LC-MS/MS)IE s PELH L rh B R 250 . LRI A

RAG B — 2 il A 22 U1, (T B A 0 05 L PR 4 4

T e — PP MR IGE | ) PP S e | g PR R | i i — F
SUBEIE | ik i ME NIRRT 2 SIS e 2R R 8 ¥ A WLAHGE . HPLC
EHA PR . REUE . EEMELABRSE LA, H

SEA TR E B BB, HPLC ik 5, SERbk s .
PRI, ASBIF S SO ST o OROR €6 3 32 [l A XS P v 5
T e 2 N SR ke 2R FR R 1Y, SRy S e 24 ) 1) 3 B
PEACRLFAR A
2 MRI5REE
21 ik F

5Tk e 2K G (4 FE = 98.8%, f®[E| Dr.Ehrenstorfer
GmbH A F); Tl — H eI (4l B = 99.2%, H [ R 2 5h
WEERIT); Tk g ) PR 420 U (4138 = 99.5%, 1 8 P 2 it i
XY Tk e PR AR (2 T = 99.8%, FP [ B4 155 2 b W BT,
Tk e — Y R0 (A = 99.4%,  H [ B4R 2 i W ) il
JHeras bR (S5 = 99.6%, HEE B2 ISR OIE . I
(a4, S5 Fisher 23 w)); BER —E4H (b, EZ4EH
AR B A |, BRI T4k, 25 =98.0%, dtaifb 1
J7); HLB [EIAHZEERAE(60 mg/3 ce, ¥ waters 23 F])o
22 UES5EE

Agilent 1260 [= 0B L (B EHMa R, EEZ
FER /A F]); Biofuge Stratos =Rk B O HL(FEE Thermo
Zvl); IKA MS3 isahiR 51X, IKA-WERKE & 4 (12 E
IKA /A Fl); pH 3T AR -0 R 24 B WD) .
23 FWHA
2.3.1 R

(1) RiEdd & T

Sy BIFREL 5 Rl iz 259 A0 2 S 2 P 1 o R
2510 mg, FEHFRE, AET 10 mL S, B K
5 mol/L NaOH ¥ 2~3 TA fl IEAR B 0 1 mg/mL
BIRRHERE B, —20 °CHRAT

(2) bR T A R )

YA DO 1 AR MEGE 2500, 43 91 ) PP R O 7
R EE R 10 pg/mL AIFRAE TR, —20 °CLRAF -

(3) HoAth W il

IR ER 2 hi T LSRR — S 13.6 g, MIUKME
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HFFEE 1000 mL, [ 5.0 mol/L A AL AW E 7 pH (4
% 7.0,

5.0 mol/L S 4AfLaNERI: BUAE LGN AR 28 mL,
Jnzk g% 100 mL.
232 HSEraE

(1) FEAL

TG T B R (2 A, BRI IR, R AY
BT, HE, F-20 °CLUF A HER

(2) FEALERHEL

FRE(5+0.05) g itk & 50 mL &.045 %, A 10 mL
B, IWIER~] 30 s, FE#IEY 5 min, 10000 r/min B.0
10 min, WH FIEBE 5 — 50 mL RIEE.LEH, T 55°C
KB FEIKT . WTFIE, A S mL #FREEZ% s (pH A
9 7.0)RERS) 30 s, &

(3) FEMMEHL

HLB H:FHHEE 3 mL ., 7K 3 mL Fipk. & Hwads:, i
K 3 mL ki, £, HEE3 mL YelE, F 55 °CKIB FAA
W, WshH 1.0 mL &%, RS, LB, ftesoiti e
TN E o
233 LN

{6, 3% 45 Phenomenex Luna Cjg (250 mmx4.6 mm,
5 um); WAL A HN 2.2% 2 BRK AR, B M I BE-2
(1:1, V:v); ZEREEE: A:B=70:30(V:V); Wid: 1.0 mL/min;
Kk K : 267 nm; A3 30 °C, #EAEE: 20 pL,

3 HRESMR

31 BEERHFAMmRK

MR A5 AN S 50 =2 [ 300 F Ji %) 30 2w D R B B AR
BBESE, X Poroshell 120 HILIC-Z i fEfs B & 48 5
SR L B W LG8 S A3 st ] %) [RI B, BB AR 27 b At e P
2PN Ok M U B[] 661 ) 32 2% S T4 14 1m) R, BRI e AR AF 9 L A
T Poroshell 120 HILIC-Z &%+ #1 Phenomenex Luna Cig
CIEHEXT 5 FhBE R 259 TN 2 SR H R 9 43 B AR,
S AE R Y Poroshell 120 HILIC-Z (A3, &
54l e R AR — R, MAKAHILLL BBk, ik
F Phenomenex Luna Cg fifkkE, 6 Mikl4, (HIEf
Jpiz T Y 4 e AR EE e P IR A R R 1) R 40, FLAB i —
S T T B WS VR A IR . AR SRR N, SE T S AR R
Z5, SEREVRN, FUE— TS B, 2 H R
H -7 -2.2% 2 B K VA (15:15:70, V-V V)Bf, 6 ANty
BRI IR, HAESRKIES . FEILES&TT,
FLRTRR, 5 PN S 25 RN 2 S I A TG 1) 5 i kA
SR, PR R O B AR T SRR I TSR . L, AR
WF5E % A Phenomenex Luna Cg B34, sl N H -2
Ji5-2.2% . BRKIE R (15:15:70, V:V:V), Ai%E LA 1~3.
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Fig.3 Chromatogram of drugs added in chicken muscle
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KN . BEERER % il . = H L BRVE TR A A T 4
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i 2 2. 7€ 5.10.15 mL ZJEHRBGR I LSRR R B, 18
A 10 mL 26 P25 3 B ml i 2 f s, i HL3R IR
BN AR 25 A B m B IR RS R, A ik
HA 10 mL ZME5E 1R, iR, 45 Sy
li], B3 A KA S RAE S A ARSI TR, A g T kA
FIBEIREL 22 0P (pH 7.0)F1 95%Z /K 1 2 FhAS [l V2 i
WO PR BUSCR 152, 45 R R WIBERRER 22 0P (pH 7.0)1%
S5 R BB [mTAr  BH S 755 T 95% 2 NI /K I 1 it ) 4 B
MR B, ARSI CREHRIE R, AR TR, HEH
AR ER 2% v (pH 7.0)E IR AT
33 HmABRLFENMK

TERE SR AL SE I 2L B, X SPE A B 6 M 4k 114 ol
KR BIFEHATH SR FE A T i A AR A . HLB 2
ol [ K 26 TRORE A 25 4 Il i 28, SEG 25 SRR A HLB
(60 mg, 3 cc)FEAT, 5 RIS 2454 Fi £ AU M % F T ) [
R A S T IR SR AR A, L R 2 R A T 1 (]
R KRR . B, ABF5EEEE HLB(60 mg, 3 co)iE T
FERR L. VR AR LLAR T HIRE . 70% 155 2 Fh
VR T VR ALR, SE U645 5 3% BH FF B A R 0 A5 SR e i,
DR M MR 2 0 TR B . X 3. 5 mL B BRI R AT
T, KB 3 mL I EERAE R R AR B 95% ) I,
5 5 mL BEESRIRACRAIZETCIL, TR IR SR f
B %, YEFH 3 mL HIRESEMG . DR C AR 5% e 20
SPE #: HLB(60 mg, 3 co)kt, PRI 3 mL FI ARV,
FEMARMT, 5 PRS2 YA 2 U R R R 19 2449 1
MR, LRt R R
3.4 ZIEE

HER USSR B2 e TR, RT3
i B e FE 4302 100, 250, 500, 1000, 1500 ng/mL i
FINRA TR, RIS 2 SRR R R 500,
1000, 2500, 5000, 10000 ng/mL Y RVIFFAEE ., LI
TR NARR, 5 Bl IS 25 ) 0 2 S I e 4% HY TR A I 119

X BV R R R A A AR ME R 26 . 45 2R R 25 vk L
5 OO e TAT AR 5 RO ZRMEC R o R I R
HRRBILE 1.

®1 HYEEAGEREXER

Table 1 Standard curve equation and correlation coefficient
2ty RAEVLH AR AR
/(ng/L)
T —FBERE  100~1500  Y=0.0886X-8.1211 0.9991
fif e (5] F AU IE 100~1500  ¥=0.0909X-2.8649  0.99999
TEREHLEME  100~1500  ¥=0.0902X-3.3318  0.99998
T — HAUERE  100~1500 ¥=0.0924X—11.980 0.9992
TEFEMELEMR  100~1500  ¥=0.0916X-9.3154 0.9996
CABENEZRHEE  500~10000  ¥=0.0952X-3.1503  0.99998

3.5 EMEFBEE

K AR HEB L, FREUAT R G B A A SURE B
5.00 g, WFE S FEREE YA 2 ABLIE AR R 3 AN
BB, (AP 5 R 2 YR BE 43 B1h 50,100,
200 pgikg, 3G R 2 AR F R 25 vk Sl 250,
500, 1000 pg/kg, FEANEINE 5 AFES, WNEH2 [HS
Fedhrb, JEEA 3K, I 2329 bR, ARk
WA G 3% - 2 A K DI 8% (high performance liquid
chromatography- ultraviolet detector, HPLC-VWD)ll| €,
bR E R, TRERENCE . e . HEEAE SR R, R
F 2. S PSS 50, 100, 200 pg/kg 3 ANk
S R Ll 64.6%~96.2% 22 [7)], #E Py AH R
i 2% (relative RSDs) & Fl K
0.45%~13.7%, itiE] RSDs JEFEN 2.93%~16.2%, %Wk
Jie 2 G 25 0 7E 250, 500, 1000 pg/kg 3 IR E A5 10
WY %38 B N 63.3%~90.5%, #Ht ) RSD 7§ Bl W
0.74%~13.4%, LA RSD YLK 5.87%~7.67%, ihi#i%Z )7
%A R RO 2 B v, T AT R SIS A R

standard deviations,

=2 BAFHRM 6 Mk AR BN E LR 0=5)

Table 2 Recovery rate and precision of 6 kinds of coccidiostats residues added in chicken (n=5)

eI I ) [ESCR /% N
M L o FHEICR/%  HEP RSD/%  HHEIE] RSD/%
) /(ng/kg) HE 1 2 3 4 5
I 98.0 92.3 94.0 94.8 92.2 94.3 2.54
T fiie —
o i 81.3 87.7 97.7 89.7 94.5 90.2 7.02 9.65
il 80.2 82.1 91.9 65.7 85.0 81.0 11.9
Y I 97.1 95.0 93.8 94.4 93.0 94.7 1.57
itk iz [ FY 44 50
- il 97.7 93.0 88.6 92.8 89.4 92.3 3.92 16.0
W W
I 77.9 92.8 88.1 87.7 85.0 86.3 6.37
I 78.2 71.7 84.5 79.2 84.6 80.8 4.18
i Jig FY Imae II 88.6 76.3 94.0 78.3 88.2 85.1 8.79 6.34
I 86.9 79.4 87.0 81.1 88.1 84.5 4.66
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g3k 2
o e . BT /%
S e s X
Rl wmk M2 PG AP RSDRG il RSDI%
I 89.2 92.0 90.6 84.6 89.6 89.2 3.07
Tt — H1 4
. I 88.7 99.3 98.7 94.7 96.7 95.6 451 4.48
W g
11 90.3 93.6 88.6 88.1 90.9 90.3 2.42
I 78.2 82.7 81.2 86.5 87.4 83.2 2.14
Tieh i nds Il 85.1 83.4 87.5 82.4 82.6 84.2 1.98 3.85
I 76.2 78.5 84.1 80.6 81.7 80.2 455
I 69.8 70.8 71.6 78.5 71.7 73.7 4.05
AR TR 250 Il 78.1 71.2 743 75.6 76.2 75.1 2.01 5.87
il 82.1 84.1 82.7 86.2 79.3 82.9 2.17
I 87.9 79.2 90.2 88.5 96.2 88.4 6.92
fif fiie —
" I 87.2 92.4 80.6 95.0 84.8 88.0 6.62 5.54
11 85.9 84.1 86.3 91.7 90.6 87.7 3.72
I 92.7 87.1 92.5 90.3 97.0 91.9 4.03
itk iz 1) P48
" I 87.3 90.2 79.3 94.9 83.7 87.1 6.62 6.47
I
I 87.5 96.6 97.9 99.8 99.0 96.2 5.22
I 70.3 70.1 76.2 79.6 85.4 76.3 8.54
itk iz H g 100 I 61.6 67.7 62.1 76.5 63.9 66.3 9.29 16.2
I 71.8 90.8 95.3 94.9 98.0 90.2 11.7
I 87.3 80.9 81.3 82.9 88.4 84.2 423
fif i — 4L
N i} 77.0 69.2 72.3 75.8 71.9 73.2 427 10.2
Gl
il 67.7 90.2 87.5 92.5 90.1 85.6 11.9
I 99.3 96.5 92.8 79.1 72.0 87.9 13.4
Tieh i s R b Il 83.5 83.1 84.5 82.8 78.6 82.5 2.85 8.44
I 80.0 84.6 79.8 86.5 87.6 83.7 433
I 99.5 97.8 94.5 79.9 72.7 88.9 13.4
CEMERHES 500 Il 89.9 90.5 89.8 91.2 90.3 90.3 0.74 7.67
11 82.7 92.7 89.5 92.1 95.6 90.5 5.44
I 81.9 80.0 71.0 61.9 61.0 71.2 13.7
itk i —. P
. I 68.7 72.9 69.4 69.7 71.1 70.4 0.45 10.2
I g
I 74.6 85.0 82.6 82.4 80.6 81.1 4.76
200
I 61.2 61.9 62.2 70.7 67.1 64.6 6.32
it Jiz 1] HH 4R
R J‘Eﬁﬂ I 81.9 81.3 82.5 81.1 81.2 81.6 0.68 12.5
W
I 73.7 87.0 82.5 85.3 88.6 83.4 7.04
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Hk2
'?:“I]I 3 N )|-|| P IE]LI&$/%
ol ik M PHIBRY  HE RSD%  HE RSDI%
i) /(ng/kg) HEIR
1 2 3 4 5
I 84.5 84.7 81.2 81.1 85.1 83.3 237
it iz EF P e il 76.9 83.0 82.7 79.7 82.8 81.0 3.29 433
il 90.3 89.1 82.0 86.7 88.2 87.3 3.68
I 90.1 90.2 86.9 90.0 91.8 89.8 1.98
T fiie — 44
. il 82.6 88.4 89.8 88.0 89.5 87.7 3.33 2.93
W g
I 92.1 80.9 75.0 80.0 80.4 79.7 3.44
I 77.9 77.2 74.8 76.3 77.5 76.7 1.60
it Jig nds G b II 74.7 78.9 81.0 79.9 79.5 78.8 3.06 3.09
m 82.1 80.9 75.0 80.0 80.4 79.7 3.44
I 77.2 76.8 71.3 71.2 70.5 73.4 4.49
AR 1000 II 70.5 72.4 71.4 69.3 73.4 71.4 2.26 7.32
11 60.6 64.0 62.7 62.4 67.0 63.3 3.73

3.6 HNFRFNE PR
JSE AW 52 e 7 ARG D5 32, A X8 P PP s e — 1

(S/N=3), 5 P25 R 50 pg/kg (S/IN=10),
ARG PR v S e AR TR BRI A IR 100 pg/kg (SIN=
3). EEFEN 250 pg/kg (SIN=10), HZFE 2 W IL, Bk ps
50 pg/kg B, 5 Tk S 245 W00 XS PR v 19 °F- 2 BT A 1 K
T 80.2%, LAY RSDALT 11.9% HE] K RSD KT 16.0%,
IR EE A 250 pg/kg B, ZMEREIR H TG B SF- 35 [0 i
¥IRTF 73.7%, HEP RSD KT 4.05% . LA RSD ik F
5.87%, X% WHIZ N T 7E 2 B BRK S B AT SE R, g4
WL 5 FIE S 204N 2, Sk e 2 F TR 70 X5 A Rk R A
P2

3.7 SERRAEmAEN
R C S W I BRI TR X AR 8 (T
R, YARKG 5 PSS 24590 A £ SR A T o

4 RSt

ARG HEST T = A0 AE 5L RIS A 5 B
T e 2 Je £ T J 2 R R B ORI I B B e b s . A
SLESMET, 5 FIEREISZIYIAE 50~200 pg/kg HIVRBEGS N
Kb, ECRALE 60%~100%, HHE N ] iA St bR di w22
INF 20%, ZABERE FESTE 250~1000 pg/kg HY ¥R 7N
KA F, BICERTE 60%~100%, Ht PN A E] A AR SR 22

INF 20%. iZO TR PR, vERG, S TSR 5 AP
T e 2 25 W A 2 S R R I R BRI 2, AT
R 2 ) B % B TR IR It —E S %

SE B
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