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ARG AT I R SR A AR 3R A g A
EF SR U o e B 2 A

PP O HHE D R

Wk I 2 973 H25H ¢+ A H - 975 H6H

EES

A FELR LR S S BRI & e R VR A A AR SUE B8 (High performance liquid
chromatography/tandem mass spectrometry , LC/MS/MS) &Rd[&EfHZEHY (Solid-phase extraction, SPE)
Bl » EIL AL e A AL i 4E R (Sulfonamides, SAs) JE 84 S ERHISIAT 5k o LS Kok ZEH Bl
R AEAL TR SAs o ZEHUAS F EAHZE RN B2 1 E A LC/MS/MS A/ AT o {3 A = B Qa3
% (Triple quadrupole mass spectrometer ) #5H0{EmME FERE 75 (Turbolon Spray source) fF 1FEfET-HY
0] SAs » JAERIHTARIT 100 ppb SAs HEFTEIKEREES - HEIREy 88.73% ~114.56% » 4
FLARE (coefficient of variation, CV) 7.9096~9.8296 - FAZ-ZL P ES I 100 ppb SAs T [RIKER G
[E[ KR 5 78.4196~89.029% » CV Jy 6.329%~7.76% - FiflH SAs Z HHIH[R (limit of determination,
LOD, S/N=3) ks 0.02~0.25 ng/mL » Tifif SAs ZE &R (limit of quantitation, LOQ, S/N=10) ks
0.1~0.6 ng/mL - BEGRG AR LC/MS/MS R Ht AT HE F R Bk s 27 SAs BRI #4347 -

AR © BRE ARl REIEEER  [EAHAEEN SR R AT s U R

EE

Tt i BE RN KT o IR 38 8 RGN IR IR ik E E A R A HER] (Botsoglou
and Fletouris, 2001) - Y58 & HI 5l SE AT 8 HF SEIRUE - KRd @] & 1AL 3558
o HERRERERARAST  RABGEYEY < &SRR A BB LY 1R
R el E SR FTREEUR (Eeckhout ef al., 2000) o Fi s B R B ]84 KRR & (Maximum
residue limit, MRL) £y 100 ppb (100 w g/kg) » HAE A 3 L6 fig iz S ] 88 i K IR R &=3T4E 50 ppb
5 10 ppb - FLEREIHF E 5 Ry wT -

(1) 1TE b EEsER B e A B P T e i 5 55 145 15% -
(2) 1TB bR B e A B i -

(3) FAIZFHSEMGERE -

(4) @EN/EZ > E-mail : mainlian@mail.tlri.gov.tw °
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(A ot P T e S R ) S b LA SR A B RO B » AT 2 TR R R L B T
AR A HIRRER - Smedley (1994) DI - #&ZEHY (Liquid-liquid extraction) A+ HEYE » DL
Al (Chloroform) K@t (Acetonitrile) % fi i SR £% - i HL B HR BRI /K Y MR LLIE U bE
(Hexane) EFRMNG » b7 iE&E IR S H B A AR - Furusawa (2000) 5o lLE s L
T2 A AL VB R AR - BRI RIS LA R AR A T E o e
EIEH PR BN Y EBRUEEN £ © Renew and Huang (2004) FIJ Y EIAHZEHUEL AT > #F
JE 7K R T e SE A A I AL - SRR T A S A R R T = H A IRAE R -

G L a3 0 B 71 F DUbe 0 Tes e SE 7 EEPFWYHW‘BJ:’F)?%Z@EHQ?PﬁE{E HAH
ISR L0/ m] BB IO EEE (UV/VIS detector) (Smedley, 1994) ~ #&%1EHI%S (Fluorescence
detector) (Tasi and Kondo, 1995) k%5 —fxfaf# % f5Hl 25 (Photo-diode array detector, PDAD)
(Furusawa, 2000) - [ 500 M7 BT AYRGHE - Wil VA T AR - IR s BlE - U5 Bl
BYER R - O T IO T AT RS BV B R R 0 R - S R e L ZE BT 3 A (Berardi et al., 2006;
Cavaliere et al., 2003; Eeckhout et al., 2000; Jacobsen et al., 2004; Klagkou et al., 2003; Renew et al.,
2004; Verzegnassi et al., 2002) » LC/MS/MS JfE F A fisk i 58550 g 11 ELG SEZE R N7 A= 5080 ~ S
1~ e EE U DL R AT [R] R O 1 B SR Eﬁlﬁﬁ%ﬂ“ﬂﬁﬁl*ﬁ EHUE AL Bl B 2= L R Tt g
- FELL LC/MS/MS Hgflifs i S2 310 & & > B0 — B BRIl - #Esgaet ed-Fle e s -

MEERTTIE

A St
I. iﬁ /»A%%FI

AE B T T M 858 (Sulfonamides, SAs) » 43P Ryl g —FH ELMENE (Sulfamerazine, SMR)
s il — HHELENE (Sulfamethazine, SMZ) ~ &% — & IE (Sulfamonomethoxine, SMM) ~ f#fi&
T HAE (Sulfadimethoxine, SDM) k¢ fiiZHEEmE (Sulfaquinoxaline, SQX) ([& 1) » ¥ H Sigma
Z\E] - SMR ~ SMZ ~ SMM ~ SDM DIHIE (CH3OH) fE AR B 1000 1 g/mL (ppm) AEHEREGHEE -
SQX A CH;OH B#dpk, 500 ppm AEHERRHIE - AT AEARME G (VREE & DL CH3OH Bl 100 ppm J&
BRI > RS 4C BREET -

(a) (c)
CHs
0 o}
HoN |s| o 4©7ﬂ N_ H,N H N B
H f N/ - |
0 o o
(d)

1. Rl SER.Z ALERREAS - (a) R —FRELIETE - (b) fedfie —HIEEMENE » (o) fsfll—FI4AMENE - (d) Rl
TFSERENE () REEEENE o
Fig. 1. Chemical structures of the sulfonamides: (a)SMR ; (b)SMZ ; (¢)SMM ; (d) SDM ; (e)SQX.

OCH3
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. MS/MSZ A e

REE{H FH Sciex API 3000 ESI-MS/MS %#ft 2 = By VUit & 3845 (Applied Biosystems, USA)
+ L ERER AL S T AR R R I e U - B URIRLE R E 7E420 C 0 KBRS (Curtain gas) K
Tl & (Collision gas) fif S #iE ZR (99.9999%) o 2% 7 HEELH] (Multiple reaction monitoring,
MRM) HI DURIE REEE - Bl 8 SR % oo -l - DA 1) BTt e S5 0 Tl 4o IS R Sl i T 35 - R U
~ FHEFEIRR K o

1000 ppm fi i SEBAEHE T L& 0.196 HEE (Formic acid, FA) &z CH3;OH #ifERk 100 ng/mL
(ppb) » BEAS 1 mL {EGFEF - DUESTENE 10 ¢ L/min i AEFHERE 75 - $(5 Declustering Potential
(DP) ~ Focusing Potential (FP) ~ Entrance Potential (EP) ~ Collision Cell Exit Potential (CXP) ~
Nebulizer Gas (NEB) ~ Curtain Gas (CUR) ~ Collision Gas (CAD) ~ lonSpray Voltage (IS) & ix{EE
ST DU SE R < REBE - ~ T BT S =R RE R (Collision Energy, CE) 228 -

. AR AT R AT IR

WRHHE T8 BfH (mobile phase) HEHEE B Agilent 1100 series pump > 4k Zorbax
SB-C18 column (5 g m, 4.6 X 150mm) » & AE (s F R EEHERE 30 °C - BiAEAERY @ 8140 A B 0.1%
FA 2 H,O 5 Bt B £y 0.19% FA .2 CH;OH ° 73Hr i BFHBREE R 1 JiidFy 350 1 L/min » KR
ESTHERR S wL -

e iEL Vi S
Table. 1. Gradient of mobile phase

Time (min) 0 0.2 2.5 6 6.5 10
Mobile phase A (%) 48 48 40 40 48 48
Mobile phase B (%) 52 52 60 60 52 52

IV. g iRAic s

IR 100 ppm SAs JREFEMIKEL CH:OH FRlE R AT EARR ¢ 15 ~ 30 ~ 60 ~ 120 ~ 200 ppb
F 1.5~3.0~6.0 ~ 12.0 ~ 20.0 ppb 4K Ef5 -

V. TSR S R
i) Bk SAs ARl BTFR B B

HY 2 g BRAHZE 50 mL 0 - I 15 mL 20K > BEEIREES 10 min BRHFRER 10
min » JEEE o 1E 3,000 rpm (1500 X g) jRRETHEEL 15 388 - I EJEEIEH -
15 mL CHsOH JAfELE F > EE RZETEEEE » BRI AT AOF - i 10 mL TEC
(hexane) 25 1053 § > FFEDIE > KBR hexane J§ » BHE ZAERZEIORHFubE - Btk
CH;OH Jg o DIRBRIRAFFIRMIEZ > TOA 5 mL EIEIRIE R & A TGk SPE &1E (SPE
SR PR T (Waters Co.) #55& 7 Oasis® HLB 3cc/60mg » /b /5= 5500 3 mL CH;0H
PRPE © I 3 mL H2O%%E ) » L 209 CH3OH Jidk @ AR IMA 5 mL CH;OH i £ -
MR 50°C FLAZSWKEZ % » i 2 mL CH3OH [E%5 » #8 0.2 um Nylon A EJEMKRIE
% BRI -
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(i ) 7L SA skl AR BE A B
HY 2 mL B5h2E 50 mL BEOE - IIA 3 mL 2500 - IR & | 708 > @85 BE i 10 708 -
I RER 10 8% - 2B ALIE{L SPE &4 - UK E A SPE # > DL 2 mL 10%
CHsOH Jitvk » s #00 AS5 mL CHsOH it - whgiiiRifi £52% » Pl 2 mL CHs;OH []
¥ 0 #2 0.2 m Nylon MH JEALEIER BRI -

VI AR
(i) MR © 35 B CHSOH ~ 709 CH;OH ~ 5096 CH;OH = » LURIEIVFHE 109%
CH:OH -~ 30% CH;OH “fill » 7 SAs 25 ppb i FefTEICHEERT - FHUEIRM -
LSS f 53 BIBAET 25 ppb ~ 50 ppb B 100 ppb = R EIRUKRHIE -
(il ) 2R UBES © ZEHUS3 R 159 CH3OH ~ 309 CH3OH —f& » 7 SAs 100 ppb s T 4T
WCHEERT + SRR 36 DUSEEREFESBIBAT 10 ppb B 100 ppb —EILHE KR
E o

AR R

1. RGN B R T - BT BB W

RSB = B PR A (MS/MS) » LA EL B (LA RO ~
B - EMET-K - SEBET (precursor ion) EIFHEIFHET (product ion) B3l T {5 Bl — T ik (Unit
mass) AT ~ Eb— A2 s ER o T 20 (B 5 PR B b 5 R (3 1999) - BT (L kR
FIREI (clectrospray) FiA EH A AMTIIRSEIAIL - SAs BETLAIUERET [ M+H) s
e ARG S TACO T S TSt T R - O R T A AT S T T (B
2) + BEF] MRM (579 + il SAs S ERTE (miz) 156 B 92 Z THETHFT > T SMZ 41 »
HARPYRE SAs 22 THET miz BEHE 156 (% 2) -

* 2 ERHEESR 2

Table 2. Instrument parameters of mass spectrometer

. . L Collioion cell
) ) Declustering Foucusing Collision ]
Precursor ion product ion . . exit
Compound potential potential  energy .
(m/z) (m/z) potential
DP(V) FP(V) CE(V)
CXP(V)
Sulfamerazine (SMR) 265 156 28 230 25 10
Sulfamethazine (SMZ) 279 186 27 220 24 12
Sulfamonomethoxine (SMM) 281 156 32 260 26 10
Sulfadimethoxine (SDM) 311 156 42 350 29 10

Sulfaquinoxaline (SQX) 301 156 32 260 25 15
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Fig. 2. Mass spectrometry of sulfamerazine.

F%E DP ~ FP - EP Jt CXP 2 (UL EMETHIE (% 2) » AHIHNEB = 14 - CUR =
14~ CAD = 8 ~ IS = 4500 %5 SR Rl T IR EEBE (LI PE S+ BEEH 8 CE S BRI 75
TGRS Bt e T T B o (RS E (3% 2) -

II. LC/MS/MS T i 225 .2 53 BT hE

AFREELLYAE (reverse phase) (g ATl ATE SAs > ARIES T YRR 1 BLALERESRE AR R > 43
HIARNERIREEBER LC SAMMEABE N - S50 HoO:CH;0H = 48:52 2 BfH LB EI T/ R
FEFHr > R 0.2 min BAAGHES CH3OH ELf > % 2.5 min BifEFHHCR HoO:CH;OH = 40:60 - Fi
FHENFERSE AL FE SAs BEAE 10 438153 (& 3) -

HIFELC/MS/MS#f SAs Z{H#lFs[R (LOD) BdE &R (LOQ) » FEHRHUR SAs 2 LOD #il# K
0.02~0.25 ppb » LOQ #i[# £y 0.1~0.6 ppb (5% 3) -

3 3. Tl EER LC/MS/MS fEHIRSRFR (S/N = 3) Bl g St (S/N = 10)
Table 3. The limit of determination (LOD, S/N=3) and limit of quantitation (LOQ, S/N=10) of sulfonamides

detected by LC/MS/MS
Sulfonamides LOD (ng/mL) LOQ (ng/mL)
Sulfamerazine (SMR) 0.25 0.6
Sulfamethazine (SMZ) 0.06 0.2
Sulfamonomethoxine (SMM) 0.15 0.4
Sulfadimethoxine (SDM) 0.02 0.1

Sulfaquinoxaline (SQX) 0.03 0.1
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Fig 3. LC/MS/MS chromatogram of sulfonamides.

I DA o [ S S T e SR

AGREEER A B 2SR P o Atk o R EIRHAE U RS BR AR > b T - ZEH0R 5 Ty
CH;O0H ~ 70% CH3OH ~ 50% CH;OH =7f# » BihAAE% - ZXHUR T DLRRR G 28 BLRIA Bl 5B -
B AR AR P B o VAL » B YA VAR 109 CH3OH ~ 309 CH;OH —fdi » 7F 25 ppb IR
SETTIEIRCRERET - S - FHREUR - 76 309% CH;0H [BIAMR M THIE 3 FEAEEGR 2 [0
IR (32 4) » CH;OH ZEEUK[AIKE41.169%~81.059 » CV {H 6.929% ~34.47% ; 70% CH;OH %
g EIER 30.2296~76.339% » CV 1H 10.0596~36.459% ; 509% CH;0H ZEEHKIEIKERE 42.389% ~
74.56% » CV {H 9.139%6~20.549% » HEISERIKMRTE 10% CH;OH ERFWRERAT 3 I B
H(FR5) HERMEKX » B BEIBARBIHEL - RILAGEEE 30% CH;OH BRAWR BRI HIER -

% 4 FEZEDUEMAEE 30% CHOH IEBIEVEFELE T 2 BIUERRIE (n=8)
Table 4. The recovery of sulfonamides extracted by different solvents and dissolved in 30% CH3;OH

Extraction solvent

Compound CH;0H 70% CH3OH 50% CH3OH
Recovery (%) CV (%)  Recovery (%) CV (%)  Recovery (%) CV (%)
Sulfamerazine (SMR) 52.16 34.47 30.22 34.44 53.68 17.58
Sulfamethazine (SMZ) 81.05 8.70 76.33 15.72 74.56 20.54
Sulfamonomethoxine (SMM) 56.46 30.72 36.80 36.45 60.13 16.46
Sulfadimethoxine (SDM) 71.33 6.92 71.90 14.25 71.05 16.01

Sulfaquinoxaline (SQX) 41.16 12.06 44.90 10.05 42.38 9.13
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$t¥F 109 CH;OH [EIAWEAET » b CH3OH ~ 709 CH3OH ~ 509 CHsOH —FEZEH#[H]
R K, CV > $EHEET - CH;OH ZEEUREIKGR 76.23% ~95.899% » CV {H 5.56% ~7.07% ; 70%
CH:OH ZEUHEIEIER 76.519% ~97.75% » CV {i 5.40% ~9.15% ; 509% CH;OH ZEHYyg AR
75.77%~95.95% > CV {H 5.65%~6.93% (3 5) » —HHAZENURZBNZERE/N  BHARERE
[P e R BB, > (KR CHSOH A JSKBR R A AT e IR E1 20 T IR BT IR - [RIBE ARG B 28
CH3OH fERAHK - JRERIRHE I 2. L 109 CH3OH [E1%5 » B A SPE #fifL -

7 5. NRIZEHUETIHHZE T 10% CH;OH YAREAFRAE N Z BIKERHEIE (n=10)

Table 5. The recovery of sulfonamides extracted by different solvents and dissolved in 10% CH3OH

Extraction solvent

Compound CH;0H 70% CH3;OH 50% CH3;0H

Recovery (%) CV (%)  Recovery (%) CV (%)  Recovery (%) CV (%)

Sulfamerazine (SMR) 76.23 5.56 76.51 6.91 75.77 5.95
Sulfamethazine (SMZ) 85.91 7.07 85.64 5.80 81.60 5.65
Sulfamonomethoxine (SMM) 86.04 6.32 85.36 6.87 86.35 6.93
Sulfadimethoxine (SDM) 95.89 5.71 97.75 5.40 95.95 6.32
Sulfaquinoxaline (SQX) 78.40 6.76 82.08 9.15 79.99 6.86

AERAERTRIELE T 53 HIVRI0 25 ppb ~ 50 ppb & 100 ppb =l FE REYE G HE Tl
HSE - 00N 25 ppb FREFH.Z B 76.2396~95.899% > CV {H 5.56%~7.07% ; ¥l 50 ppb &
BHAH[E{R 78.449%~108.079% » CV {H 4.099%6~10.5496 5 ¥hn 100 ppb FEEEFH[EIRE 88.739% ~
114.56% + CV {f 4.8596~9.8296 (% 6) « {ERFISHE 2 IR IAAERT + 5 0 SAs B ARREMEIICE
W BTN + DRI AP AT E A BRHR SAs 2 RS -

2% 6. BURHP IR [FRIREE RIKCR L (n=10)
Table 6. The recovery of 5 sulfonamides from spiked (25, 50 and 100 ppb) feed

25 ppb 50 ppb 100 ppb
Compound
Recovery (%) CV (%)  Recovery (%) CV (%)  Recovery (%) CV (%)
Sulfamerazine (SMR) 76.23 5.56 78.44 10.54 91.59 9.82
Sulfamethazine (SMZ) 85.91 7.07 86.31 9.67 99.81 9.39
Sulfamonomethoxine (SMM) 86.04 6.32 83.53 8.53 90.58 7.90
Sulfadimethoxine (SDM) 95.89 5.71 108.07 4.09 114.56 4.85

Sulfaquinoxaline (SQX) 78.40 6.76 83.80 4.62 88.73 6.10
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IV. A= LA e =R 3 o A SR

Smedley (1994) DI&{f (chloroform) kPN (acetone) {ERZEHNK » ZEHNA= A4 SAs » A LALC/
UV {g#ll » Zi0 10 ppb Z[E[EREy 56.159% ~82.719% - Cavaliere et al. (2003) DL SPE ZERVAE A, H
SAs » WL LC/MS {53l » 700 S ppb ZFIKEREy 769 ~112% » FHEMTEHERZE (RSDs) /Mt 13% ©
AEEERA A SAs (Z RIS - 3% 309 CH;0H J¢15% CH;OH “FEZEEUK - L SPE
TEVRIN SAs 100 ppb JRJE T HEITEIKCEREE - SFHRERTREGA: - RS REVR - 30% CH;0H
ZEHUAAEIRR 78.4196~89.029% » CV {H6.32% ~7.76% ; 159% CH;0H ZHUHH[EIKR 77.639% ~
86.899% » CV {H 6.86%~10.329% (5 7) - 309 CH;OH ZEHYFHEL 159% CH3OH ZEHHH & [a] IR R0
HAgEZ5 > {H CV{H 30% CH;OH ZEHUAHE 15% CH;OH ZEEUH » RILAGREEFRA 309% CH;0H
TER R 2R

& 7. P AL SR AN RSB AR [EIEeR

Table 7. The recovery of sulfonamides in milk by different extraction solvent

Extraction solvent

Compound 30% CH3;OH 15% CH3;0H
Recovery (%) CV (%) Recovery (%) CV (%)
Sulfamerazine (SMR) 78.41 £ 4.96* 6.32 77.63 £ 5.32 6.86
Sulfamethazine (SMZ) 83.13 = 5.36 6.44 84.82 £ 8.75 10.32
Sulfamonomethoxine (SMM) 80.35 £ 6.24 7.76 80.44 = 7.95 9.89
Sulfadimethoxine (SDM) 89.02 £ 5.65 6.34 86.89 * 6.35 7.31
Sulfaquinoxaline (SQX) 81.05 £ 5.41 6.67 79.70 £ 7.35 9.22

* Mean & SD, n=21.

i b i FERTRRERBR(E T » s AUHETTVR N 10 ppb Jz 100 ppb iR EE & [RIKCREER - £
10 ppb FEIRAHZ B 84.689% ~97.169% » CV {H 4.48% ~6.569% ; AN 100 ppb [ 3 4H [a] &
78.419%~89.02% » CV {H 6.32% ~7.76% (3 8) - £ 10 ppb J 100 ppb 7wINEKERF » 5 7 SAs £
AREAYEICER R RIFHREEM: - REAG AT AR T e PR 42 SAs 2 &0 HTlE -

2 8. ALV I R 2 [
Table 8. The recovery of 5 sulfonamides from spiked (10 and 100 ppb) milk

100 ppb (n=21) 10 ppb (n=12)

Compound

Recovery (%) CV (%) Recovery (%) CV (%)
Sulfamerazine (SMR) 78.41 £ 4.96 6.32 85.07 £ 5.88 6.56
Sulfamethazine (SMZ) 83.13 = 5.36 6.44 95.11 = 4.66 4.90

80.35 £ 6.24 7.76
89.02 £ 5.65 6.34
81.05 £ 5.41 6.67

84.68 £ 3.80 4.48
97.16 = 4.84 4.99
86.43 £ 5.28 6.11

Sulfamonomethoxine (SMM)
Sulfadimethoxine (SDM)
Sulfaquinoxaline (SQX)
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V. JTEERIRR R

AGEE S E SAs EEDR 42U AR EAE T » BRI B ENAER (Method
detection limit, MDL) (& 9) - @i} » SAs & MDL J 2.99~4.28 1 g/kg (ppb) » {8 AR B 54
#E CNS 11129 (2002) APkt ke e Bl o2 Al 8 5 7 ik Al sl 0.5 ppm (500 ppb) < 24F-FLER53 > SAs
Z MDL Fy 1.05~1.54 1 g/L (ppb) » /A 90.03.28 HZRTH 0900018662 5FE AL HEIY) F 458
Tl 715 BRIRER 0.02 ppm (20 ppb) ©

22 9. GEPRHE A 2L el SE R T A IR AR
Table 9. The method detection limit (MDL) of sulfonamides for milk and feed

Sulfonamides Feed (1 g/kg) Milk (¢ g/L)
Sulfamerazine (SMR) 2.99 1.54
Sulfamethazine (SMZ) 4.28 1.29
Sulfamonomethoxine (SMM) 3.84 1.05
Sulfadimethoxine (SDM) 3.86 1.34
Sulfaquinoxaline (SQX) 3.74 1.46

I \E Eﬁ

LC/MS/MS JEFIY SAs 73#f - BARBEME - "I ~ AR A KT RRE T E 258
B ARG EHTAUEE TR (TR R IR BESMAT YR B T BB NsE A o R T E R RIS
fiE © 539 MRMA] 28 SAs [FIRF % THOE » WA & TFELM T2 E > fEeEmcE B —
WA o PERHERARRTEEEE TS 2> - 28 CHsOH ReZENNHE > 109 CHsOH JFy[alvAiR - HigfEripz
[EIR o AR BTR B> - M 3096 CH3OH fERyBRAZEHUK » B tERTREH RICR - B
= 8 % B P S B P Y 3 e B A SR P o TR I 2t T LA R 20T 3 B Al 3 il A LA R
[y > LC/MS/MS $ffit SAs iflf[R £y 0.1~0.6 ppb » HEIAIHE H A s BRERR T I SRR 2 i — B e
(10 ppb) > HLEL M7 AT X FEBK R B2 & 5 2002/657/EC TR Z AT Tk MEREARYE

e

R A NE CNS11129 = 2002 © B}l Al 2 A -

IR © 1999 - BT (KRE SRR S RRE 2 R =UE R - RUERES- B il EiE - ReE
&> =48 pp99 -

A - 2001 © FZRTHI09000186625% £ it HEIY) I SE R S e ik — S EEM /3 i (HPLCIE) -
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Abstract

A specific and sensitive high performance liquid chromatography tandem mass spectrometry (LC/MS/
MS) method with solid-phase extraction for confirmation of residues of sulfonamides in feed and milk was
developed. The sulfonamides were extracted from feed and milk with methanol and water. An aliquot of
the extraction was purified by solid-phase extraction and then injected into the LC/MS/MS system. A triple-
quadruple mass spectrometry using a Turbolon Spray source operating in the positive ion mode was used to
detect sulfonamides. Recoveries of five sulfonamides in feed at the 100 ppb level ranged from 88.739¢ to
114.569% with the coefficient of variation (CV) ranging from 7.90 to 9.829. Recoveries of five sulfonamides
in milk at the 100 ppb level ranged between from 78.41% to 89.029¢ with CV ranging from 6.32 to 7.7696.
The limits of detection (LOD, S/N=3) ranged from 0.02 to 0.25 ng/mL for five sulfonamides. The limits of
quantification (LOQ, S/N=10) ranged from 0.1 to 0.6 ng/mL for five sulfonamides. These results suggested
that this method by LC/MS/MS could be applied to analyze sulfonamide residues in feed and milk.

Key words : Feed, Milk, Sulfonamides, Solid-phase extraction, High performance liquid chromatography

tandem mass spectrometry.
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