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Wk I 2 9753 H25H ¢+ A H - 975 H6H

EES

BT SE AR DL EE R M e R U 2 S ROGR W AE g AT R I U R (LC/MS/MS) R5 I [ A5 22
IV (SPE) Elyg-W#£HY (LLE) £4ilf > #1742 P UEREEREH (TCsEHTC ~ CTCRKOTC) ~ &M
(CAPs & CAP ~ TAP }% FF) J 5224 (PENs & AMOX - AMPI ~ PEN G ~ CLOXZOXA) 75 &
BEWIA AT 71 o (0 = B PO b B R RS I v e R R R e TR =0T {3 TCs 2 PENSs »
BB Tt M CAPs = TCs 2 7SRRI} (MDL) %y 1.33~2.73 ng/mL » CAPs 2 MDL J
0.048~0.07 ng/mL > PENs 27 MDL % 0.90~1.86 ng/mL ° Ao Zf i KERSI LS R » TCs [AlIL
$82.04~87.68% » BEERH (CV) 2.15~4.53% ; TAPKFFEISR 68.66~85.10% » CV 8.77~
10.58% ; PENs [EU% 59.14~76.51% » CV 10.11~11.43% - A 0.3 ng/mL JEFEF » CAP [EIE
109.9% > CV 5.89% o ARJFIEAFER A2 TCs ~ CAPs Jx PENs SEH14: 3R &0 47 -

BRS¢ AL PUERMGR - AR FEER - mRCRIHE AT B B UE R

B

FLAR A LB RFEIRIR LA EEAR - A ANREN RS G EY SR B ST A
B R L EAERUE I SER A P AR AR 7L - FRPY I SERER e )70 B e e e
A ERAER TIFENRIEEYIKEZ S - 42 SR P AR A AL GRS
TR ERI A 20 HERE B - H AT AR .2 U7k (ELISA Kits) Uk 35V & e MR8
=

(1) TTBbeR R G R A BT Fei S 55145057 -
(2) TTBbeRER LG R RETE S -
(3) 5#EfF# » E-mail: mcteng@mail.tlri.gov.tw °
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VYERMZR A (Tetracyclines, TCs) §iA4z RFEHAIGIE L' E G RmMAEAFIEIEH - TCs Bitg5H
BHREERH » Kt 8 NEPTEN R - 2B BT B - BB EAS TCs FKAET
¥E8H & (Maximum residue limit, MRL) $5100 ppb - PUERE I /5 EG WROAHE HT- 58 786 6 at 4
(LC/UV) ~ WAHE MT-ootaE & (LC/FD) ~ ¥RAHE AT-Ot 7 — s (LC/DAD) ~ Ll &k (CE) »
ELISA ~ LC/MS }LC/MS/MS % (Cinquina ef al., 2003; Nozal et al., 2004; Pena et al., 1998; Vifias et
al., 2004; Yang et al., 2005) - TTIBEf#AEF A S 2l /7% (BHRETEH 0939300627 57) 6
25 fifti By LC/FD

FM# (Chloramphenicol, CAP) Fy i H B RBIIHIE K] - CAP Lt TC HREHH MM
BN - CAP BREFESSMREA =M - SHIH MR R 095 BOEIMASRE - SR T
iR Z A e P AR PR MR I - i R e SE B S B R B B A i R B b A M E BUE TR & T N5 AR
o HEEEE SN R ETE KEEJJMERR (Minimum required performance limit, MRPL) J 0.3
ppb  MEAEEFAE " RATFEIY R TE - EMBRRE ) (BFRAETH09494327179%)
RRHIERE Ry 1 ppb - HREJEIZAEHE (2005) T CNS14885 Fapkrh MR ~ HIRE G MR b i Sk
ZRTT ) M BRE Ry 1 ppm o« CAPs AYRgHRIJT35A LC/UV ~ ELISA ~ SAHEAT- B T fiifd
%% (GC/ECD) ~ RAHENT-EFEHE (GC/MS) ~ FMHEAT- R =UE S (GC/MS/MS) ~ LC/MS Jz LC/
MS/MS%E (Posyniak et al., 2002 ; Shen and Jiang, 2005) » S AH & MRl 7 = E R R 7] 5% 0.1~1.0
ppb  {HALEKG CAPs ZKHUE R HBIEREHIAR] - 25 T CAPs Z#fEZ NI LAEITATA LAY
S K] L A RS 1 R A8 L (Nagata and Oka, 1996 5 Shen and Jiang, 2005) - ELISA 55
BRI B S R S MR (2 B, (B RE PR B B — AR SRR L » IE—REE Z AN T4 R - Hormazabal
and Yndestad (2001) F|fJ LC/MS 4347 CAPs » HE SRR3Ry © A-FL 5 A%E 1 ppb ~ B RIE% 2
ppb ~ K& 3 ppb ° Gikas et al. (2004) DL LC-ESI-MS/MS 43r#igE T CAPs && @ HgEMmRn]E
0.02 ppb °

HMFSE (Penicillins, PENs) $i A4 38 ] G BER & Bl 2 AR BRI PE ] - BRAEE NG ~ 1R
2~ AR~ SRS SRR B S B D RE R IR R EAE T - PENs BuARMIJT A LC/UV
LC/FD ~ ELISA ~ #IE# - BB ETTE Kk (Capillary zone electrophoresis, CZE) ~ LC/MS k¢ LC/
MS/MSZE (Bogialli et al., 2004 ; Gamba and Dusi, 2003 ; Heller et al., 2006 ; Holstege et al., 2002 ;
Metz et al., 2002 ; Michalska et al., 2004 ; Wang et al., 2004) - Gamba and Dusi (2003) F]fJ LC/FD
HI5E Bt Hh 22 BRPE AR (Amoxicilling AMOX) feZZEEPG#K (Ampicillin, AMPT) & & » FAE AERERTHE
et > EIAEER Ry 3 ppm © Metz et al. (2002) LI LC/UV {H#I 7ifE PENs » & RHRFRS T 12
~20 ppb Z [ - Bogialli e al. (2004) ) LC/MS/MS $#I%E AMOX K AMPI » HE &HR A 0.2~
3.1 ppb 2 » HIEFAEMAT AP ER -

AFEEEELL LC/MS/MS 224 F - TCs ~ CAPs Jz PENs HAE3 & SR - DIl
A REN S R ANE LR -

MEERTIIE

. BB

RENEEETE =FE TCs : VYERMZE (Tetracycline, TC) ~ HVUEEf# 3 (Chlortetracycline,
CTC) kfRPUERf & (Oxytetracycline, OTC) ; =ffi CAPs : & (Chloramphenicol, CAP) ~
# A& (Florfenicol, FF) K HlE& i3 (Thiamphenicol, TAP) ; Fiffi PENs @ ZERPHHk
(Amoxicillin, AMOX) ~ ZLLPE#K (Ampicillin, AMPI) ~ #22P4%k G (Penicillin G, PEN G) ~ &l
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PEFK (Cloxacillin, CLOX) JzRMEPEAA (Oxacilling OXA) (& 1) - eSS E Sigma A\F] - &R
-D5 (Chloramphenicol-D5, CAP-D5) 100 « g/mL in CH;CN {EE A% (Internal standard, IS) - ##%
H Cambridge Isotope Laboratories, Inc. © CTC ~ OTC ~ CAP ~ FF J TAP % FEMEFEAY 10 mg DLFH
B2 (CH;OH) f#AIRCELEE 1000 1 g/mL (ppm) FEHERFRHE - TC FEHEMHL 5 mg LICH;OH Ak 500
ppm FHERHIK © AMOX ~ PENG ~ CLOX K OXA #ZHEHERGEL 10 mg L HO WAl € &2 10
mL > Bl 1000 ppm & FUAEHERR L - AMPL RSTEREHL S mg DL HoO JEfRIGE & 10 mL - G
WRERAEI 4°C BREET -
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L JiAE R AL RS () DUBRTHGE » (b) HPYERMER - (o) AAVUBRMEE » (d) &R - (o) mHTHE
% - () WM& ER » (o) &R-DS - (h) ZBRVEHK - () ZELPak - () SRIEPERE G (k) ZEPY
FA o (1) IR -

Fig. 1. Chemical structures of the antibiotics: (a)TC ; (b)CTC ; (¢)OTC ; (d) CAP ; (e)FF ; (f) TAP ;
(g)CAP-D5 ; (h) AMOX ; (i) AMPI ; (j) PEN G ; (k) CLOX ; (1) OXA.

CHs
CHs
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IT. AR
(1) 0.1 M FEEHHE (CeHsO7 - Ho0) YATRECEL © HY 21 g MEAER - LUK » AE R 1000 mL -
(ii) 0.2 M MR 8k (NaHPO.) PSVRACHEL © HY 14.2 g BERRE 8% - LUKISE - M E &= 500

mL -
(iii ) pH 4.0 Macllvaine fEEAURACEL @ HY 615 mL 0.1 M FEAZEMETAWR k. 385 mL 0.2 M S E —
SRR G ERF IR IR pH fH -

(iv) & 0.01 M Na;-EDTA (C19H140sN2Nay + H20) 2 pH 4.0 Macllvaine fEE75ACEL : HY 3.36
g Na,-EDTA [ pH 4.0 Macllvaine B[S KA - I EREZE 1000 mL °

II. MS/MSo T sfFEE

SEEEF Sciex API 3000 ESI-MS/MS Zfftz = B PUf i E ik (Applied Biosystems,
Foster City, CA, USA) » HESZSA TS B AMim e st R - B F IR EEEE © TCs 350 C -
CAPs 400 °C Jz PENs 420 C - 5aff&5% 85 (Curtain gas) Mhlff# s e (Collision gas) i FH E#iE 254
(99.999%) - % K FEEEH] (Multiple reaction monitoring, MRM) FH LRI RE&fE 7 B Rl 5 fE#% &
it > DU FIEE AT omil i S R e e 5 e ~ TRt B -

FEAHE L DS 0.1 % HHEE (Formic acid, FA) 2 CH;OH ##%E% 100 ng/mL (ppb) » i 1 mL 3:5¢
SLAESSRIE 10 ¢ L/min 732 ABRHEEE IR - SRS R BB 2 DU Bt - 7
HET- ~ RlffEHE R (Collision Energy, CE) J Collision exit potential (CXP) 228§ -

V. WA MR o T il ik e

W AHJE AT S 2 BhfH (mobile phase) #EEE By Agilent 1100 series pump » HF1 )k Zorbax
SB-C18 column (5 um, 4.6 X 150 mm) - EF: {6 FIRHE B HER: 30 °C » 404 TCs k¢ CAPs ZEhifH#H
B¢ B A By ? 0.1% FA 2 HoO 5 BifH B s 0.1% FA .2 CH;OH » 3 AT Z ENERE ISR 1503k
2 o 4347 PENs Z BFHMHEL © BiMH A B& 0.05% FA 2 H.0 ; BitH B By CH3OH ° s34t 2 BhtEEREER
230 Wy 350 p L/min » ARGHIER SRR 10 L -

# 1. B HIVYER{#R (Tetracyclines, TCs) Z BIFHHEIE

Table 1. The mobile phase gradient profile for detection of tetracyclines

Time (min) 0 0.5 5.0 11.0 11.1 15.0
Mobile phase A (%) 85 85 0 0 85 85
Mobile phase B (%) 15 15 100 100 15 15

2% 2. MrHIE #3& (Chloramphenicol, CAPs) Z BRI E

Table 2. The mobile phase gradient profile for detection of chloramphenicols

Time (min) 0 0.5 2.5 10.0 10.1 13.0

Mobile phase A (%) 70 70 5 5 70 70

Mobile phase B (%) 30 30 95 95 30 30
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7% 3. fHlE# (Penicillins, PENSs) 7 BiFHER
Table 3. The mobile phase gradient profile for detection of penicillins
Time (min) 0 0.2 0.5 1.5 2.0 9.0 9.1 13.0
Mobile phase A (%) 85 85 50 50 5 5 85 85
Mobile phase B (%) 15 15 50 50 95 95 15 15

V. AR

¥ 100 ppm TCs IREEEEIREL 50% CH;0H ALHUZE i EA0E R © 15~ 30 ~ 60 ~ 120 ~ 200
ppb ° # 100 ppm TAP kz FF {E & FEMHR K 100 ppm CAP EEHERFEHIELL 50% CH;OH FUELEfrds
A C CAP :0.1~0.2~04~0.8~1.0ppb: TAP Jz FF:2+~4~8~ 1620 ppb » AR 1
ppb CAP-D5 {EREY) - 5§ 1000 ppm PENs {EFIEAERE KL HoO FUBRZE AT i AR
AMOX ~ AMPI J; CLOX :1+2+4+~8~16 ppb: PENG:0.4+~0.8~1.63.26.4 ppb: OXA :
3~6-~12~24-~48 ppb -

VI. AR i 2

(1) TCsHRMliZ HifpE A5 B
HY 2 mL 4-2% 50 mL BE0E > 1 3 mL 0.01 M Na-EDTA ;2 pH4.0 Macllvaine fZfEf7
WaR S 1 oriE > EEIEER 10 208 E%%E%% 10 538t - 2B ATIEIL SPE &
R GRS E IR (Waters Co.) #4582 Oasis®™ HLB 3 cc / 60 mg) » SPE iH{b 5=k @ SELL
3 mL CH;OH JREEER: » L 2 mL HoO gk » fx#% 1L 2 mL 0.01M Na-EDTA 2 pH 4.0
Macllvaine FZEVATRIGELEAE « ZHE A SPE 1% > L1 2 mL 10% CH;OH vk - %
A 5 mL CH;OH gttt - MgiRiRMIEH2% > L 2 mL 50% CH;0H Bl - #£ 0.2 m
Nylon JJEE % EHEHT -

(ii) CAPs #ifll .2 HipE B0 B
HY 2 mL 4212 10mL B0 > i1 0.8 mL 5 0.1% FA 2 H,0 f 5 mL ZFEEZEE (EA) » iR
& 1 oreE o HEIEER 10 min ZEHY > 3000 rpm (1500 X g) B0 10 min > B EEW - 0 5
mL EA FREERPrh - EEAEICEER - 3000 rpm (1500 X g) #Lr 10 min » BB - — %
U RSO > 45°C IREERZ » LL 2 mL 30% CH;OH [E1%4 » #% 0.2 «m PVDF JEEG#EIE
& LRSI -

(iii) PENsHg il AR B 47 B
HY 1 mL 4FAL%E 10 mL BB > 11 mL HoO JRE o BB ER 10 min ZHY - FALEL
SPE ##E: (Oasis” HLB 3 cc / 60 mg) » L | mL HoO ¥ 01 E A SPE % » DL 1 mL H,0
Jidk 1 mL CH3OH JigidE - 50°C "FUREERHEZ » L 1 mL H2O [E1% - #¢ 0.2 ¢ m PVDF
TREGE IR LHESTAT -

VIL ARt AT R B EECRHE

WRERRTEGHRENE - A HPEZAR 1 XMRPL » 1.5XMRPL J 2XMRPL =ffij
FERATIERRHE - B fPE R 0.5XMRL ~ 1 XMRL K 1.5 X MRL = = BE I TIRICRHENE -
CAP J&§ A #HWH > HERPTAESRE B MWHE - BIAREHEAZ 4 TAP K FF BUE PR &
IR LG AR 38 H AN A 55 Bl 4 o S R s R B ME DU — & (10 ppb) Ry ffk# - TC ~ CTC J¢ OTC LX
50 ~ 100 Jz 150 ppb =FHIEEE » TAP ~ FF ~ AMPI ~ AMOX Jz CLOX L 5~10 Jz 15 ppb =fifijE
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B » PENG L1 2~ 4 Jx 6 ppb =R » OXA LL 15 ~ 30 J¢ 45 ppb =H&{RE - CAP LL 0.3~ 0.45 %
0.6 ppb —HEHLE > E F AL HiA4: RATEI R -

%D% nj aff

L. ATV ER R RHEE T ~ TR T B2 HOE

ARWFEH 2 MS/MS By = B (VUM B 3 - TCs Kz PENs DU~ [M+H]" 85X - 1fif CAPs
DIy [M-H] BEUEHE > ST Rrakor Ty RS T 1 T B (ORI T A RIP AT 2 1
T BEA MRM {HHIATY) - WFEHFREE CE K CXP 22815 Bl 1B 1 HU M58 R e it R
THTEE TR LG (R 4) -

24 RHIVUBRMRAE - AR NS HEREN AR CERE2EUIRE
Table 4. The parameters and conditions of mass spectrometry for detecting the tetracycline, chloramphenicol
and penicillin antibiotics

L Precursor ion . Collision energy Collision exit
Antibiotics product ion (m/z) .
(m/z) (eV) potential (V)
Tetracycline (TC) 445 [M+H]" 410 [M+H-NH;-H,0]" 27 11
427 [M+H-H,0]" 19 13
Chlortetracycline (CTC) 479 [M+H]" 444 [M+H-NH;-H,O]" 30 12
462 [M+H-NH;]" 24 13
Oxytetracycline (OTC) 461 [M+H]" 426 [M+H-NH;-H,0]" 28 12
443 [M+H-H,0]" 18 13
Chloramphenicol (CAP) 321 [M-HJ 152 [M-H-C4H¢CLLNO: | 23
257 [M-H-NO»-H.0] 15
194 [M-H-C;H4CILNOJ 17 4
Thiamphenicol (TAP) 354 [M-H]" 185 [M-H-C4HsCLLNO,] 29 11
227 [M-H-CoH4CLNOT 18 5
Florfenicol (FF) 356 [M-H]" 336 [M-H-HF] 13 10
185 [M-H-C4HsCLFNO] 24 4
Chloramphenicol-D5 326 [M-H]" 157 [M-H-C4HsCLLNO,] 23
Amoxicillin (AMOX) 366 [M+H]" 349 [M+H-NH;]" 13 10
208 [M+H-CgHsNO,ST" 19 14
Ampicillin (AMPI) 350 [M+H]" 106 [M+H-CoH2N>04S]" 25 6
192 [M+H-C¢HsNO,S]" 22 13
Penicillin G (PEN G) 335 [M+H]" 160 [M+H-C1oHoNO]" 15 10
176 [M+H-CsHoNO,S]" 17 15
Cloxacillin (CLOX) 436 [M+H]" 160 [M+H-C3HsCIN,O5]" 17 10
277 [M+H-CsHyNO,S]" 18 7
Oxacillin (OXA) 402 [M+H]" 160 [M+H-C13H;oN>0;3]" 17 10

243 [M+H-CsHoNO,ST* 18 22
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RIBECR M G &AM R 2002/657/EC BUE " EREEARH T AATRRAIAEL (Identification point,
IP), - AFHYYE (NIBERIREEY)) FERRRE 2 4 i IP > B AHPE (IBEHIRZEY)) AR 2
A>3 {8 1P - CAP [REHIAZ Er&ai i T 96/23/EC FUE RN A fP1E - [RILGEEE | (8RS 157 3 18
THET > ALL CAP-DS Ry PAY) - Hofk 10 FEPTAFRER 1| W RHE #5000 2 8 i~ (R 4) -

. LC/MS/MS AR 53 HTikaE

AIFFELLHAE (reverse phase) tOfg 3Tk BETTAE SR > WIB S HT YRR B LERRSRE AR R > 4371
R EIRFEBERR LC SRt A B - BdE-hIRID 0.1% FA GRIR A B+t - LAgnald
HIERSE - 1T Becker et al. (2004) $£H PENs & LC/MS/MS {&EiHIE; - BiAHR SRR FA &K PENs
{EHIERGR - KL AGABR ST A PENs AgHlE0S) - BRI HoO H FA & &A% 0.05% » CH;0H
ATRI0 FA > 2SR -

S RFRZPUESR - 1T LOMS/MS 2 HHIfEIR (LOD) BlSE Bl (LOQ) i HITE S AT R
403 5 TCs 2 LOD#iE Ky 0.1~0.3 ng/mL » LOQ #iE )k 1.0~2.0 ng/mL » CAPs 2 LOD #iE k
1 pg/mL~0.05 ng/mL » LOQ #iE ks 0.01~0.2 ng/mL » PENs 2 LOD #iEk 0.19~0.41 ng/mL >
LOQ #i[E%50.62~1.38 ng/mL «

2% 5. PrAERHLC/MS/MSEHIGERR (S/N = 3) B B MR (S/N = 10)

Table 5. The limit of determination (LOD, S/N=3) and limit of quantitation (LOQ, S/N=10) of antibiotics

detected by LC/MS/MS

Groups Antibiotics LOD (ng/mL) LOQ (ng/mL)

TCs Tetracycline (TC) 0.30 2.0

Chlortetracycline (CTC) 0.30 2.0

Oxytetracycline (OTC) 0.10 1.0

CAPs Chloramphenicol (CAP) 0.001 (1 pg/mL) 0.01

Thiamphenicol (TAP) 0.05 0.20

Florfenicol (FF) 0.01 0.02

PENs Amoxicillin (AMOX) 0.28 0.94

Ampicillin (AMPI) 0.19 0.62

Penicillin G (PEN G) 0.41 1.38

Cloxacillin (CLOX) 0.28 0.92

Oxacillin (OXA) 0.40 1.33

0. [ECRHE G R

MRIBECE T e & B E=HIE - TC ~ CTC K OTC L 0.5 MRL (50 ppb) ~ MRL (100 ppb) k1.5
MRL (150 ppb) =FHIREE - MIERTFRELEIER (3 6) » TCs 2 50 ppb » [HIHR 85.43~94.73% » CV
H 2.67~3.66% : 100 ppb » [EIZE 82.04~87.68% » CV {H 2.15~4.53% ; 150 ppb » [EIILE 82.57
~87.67% > CV {H 2.03~4.95% - CAP J& A #H¥8& > LI MRPL (0.3 ppb) ~ 1.5 MRPL (0.45 ppb) K
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2 MRPL (0.6 ppb) =R + HIERTFEHEEIER (£ 7) » =R BEIKER 104.94~109.90% » CV
fH 3.52~5.89% o TAP Hi FF [ABIAARBIE MRL {H > KIFLLAE—FEHE (10 ppb) Ry ELHE - DL 5
ppb ~ 10 ppb K 15 ppb =FHIRE - HIEFIEEDLE (& 6) « TAP > [EUEK 79.72~85.10% » CV
B 10.24~14.25% ; FF » [AKR 64.86~70.19% » CV {H 8.68~9.25% - PENs [ 0.5 MRL - MRL
K 1.5 MRL =FEEEE > AIEHEREEIEEE (32 6) » 0.5 MRL > [A]I% 58.57~82.74% » CV {& 7.93
~10.28% ; MRL > [A{3E 59.14~76.51% » CV {f 10.11~11.43 % ; 1.5 MRL > [A[{{3& 55.26~

73.07% > CV {H 8.57~12.27%

2K 6. AL VYERFRM - WRAMIGR - TR k5 MR R Z AR EE

Table 6. The recovery of tetracyclines, thiamphenicol, florfenicol and penicillins in milk

Concentration
Groups Compound MRL 0.5 MRL MRL 1.5 MRL
(ppb) Recovery CV Recovery CV Recovery CV
(%) (%) (%) (%) (%) (%)
TCs*® Tetracycline (TC) 100 85.43 2.74 82.04 2.69 82.57 2.03
Chlortetracycline (CTC) 100 94.73 3.66 87.68 4.53 87.67 4.95
Oxytetracycline (OTC) 100 91.86 2.67 86.35 2.15 85.67 2.69
CAPs®  Thiamphenicol (TAP) 10 82.01 14.25 85.10 10.58 79.72 10.24
Florfenicol (FF) 10 70.19 8.68 68.66 8.77 64.86 9.25
PENs®  Amoxicillin (AMOX) 10 59.85 7.93 60.18 10.11 57.85 8.78
Ampicillin (AMPI) 10 58.57 9.54 59.14 10.40  55.26 12.27
Penicillin G (PEN G) 4 82.74 10.28 76.51 10.12 73.07 10.94
Cloxacillin (CLOX) 10 70.98 8.59 68.65 11.43 67.80 8.57
Oxacillin (OXA) 30 66.68 8.47 65.46 1036 66.82 10.27
n=7
"n=14
“n=23
7. AP BRI UVER ZEBCERHE (n=14)
Table 7. The recovery of chloramphenicol in milk (n=14)
Concentration
Compound MRPL (0.3 ppb) 1.5 MRPL (0.45 ppb) 2 MRPL (0.6 ppb)

Recovery (%) CV (%)

Recovery (%) CV (%)

Recovery (%) CV (%)

Chloramphenicol 109.90 5.89

107.86

3.52

104.94

5.81
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V. JFiE EERRRR ~ PR IR S s MR
AGABSE R INPIA > T TR EREIRENE (8 8) - KIBE B E e EE

AR BEFT 2 289 > AT /512 MDL AZE/INA MRL 1y 50% $(E - A EE ] 5 2 1% MDL
E2/[\fA 50% MRL (TC ~ CTC K OTC 2 50% MRL }3 50 ppb : TAP ~ FF ~ AMOX ~ AMPI £ CLOX
2 50% MRL % 5 ppb : PEN G 2 50% MRL }3 2 ppb : OXA:Z50% MRL } 15 ppb) - CAP Bk
P ZegRH S RN A Y8 - EAYE - RIBERER S S HEMBR (Limit of
decision, CC o) JAHHITERE (Detection capacity, CC 8) F/IMit MRPL » HLEREE AT HlA BA HERK
MR AT(EEE - ARG CAP 2 CCa Ky 0.03 ppb J& CC B Ky 0.054 ppb » /NABIEHIE MRPL » fF¢5
B IR e s HE -

% 8. YA R ITE AR
Table 8. The method detection limit (MDL) of antibiotics

Groups Antibiotics Ion transitions (m/z)  MDL (ng/mL)  50% MRL (ng/mL)
TCs Tetracycline (TC) 445 — 410 1.33 50
Chlortetracycline (CTC) 479 — 444 2.73 50
Oxytetracycline (OTC) 461 — 426 1.79 50
CAPs Chloramphenicol (CAP) 321 - 152 0.048 0.3%
Thiamphenicol (TAP) 354 — 185 0.041 5
Florfenicol (FF) 356 — 336 0.07 5
PENs Amoxicillin (AMOX) 366 — 349 1.47 5
Ampicillin (AMPI) 350 — 106 0.90 5
Penicillin G (PEN G) 335— 160 1.32 2
Cloxacillin (CLOX) 436 — 160 1.86 5
Oxacillin (OXA) 402 — 160 1.67 15
*EsMRPLAH
I \Egﬁ

AGABE LC/MS/MS JERIY TCs ~ CAPs J¢ PENs it A R BRUE ~ =gt ~ a4t
K a][RIRFE M E R ES - CAP Ry ANl ] 2 389 - (A MRL #5E - M2l MRPL BiE B
SERRMIAEST - FL MRPLJy 0.3 ppb > MiANGfE LOD ~ LOQ ~ MDL ~ CCa J CC B HHERFAEIK »
TC ~ CTC ~ OTC ~ TAP ~ FF ~ AMOX ~ AMPI ~ PEN G ~ CLOX ¢ OXA % 10 fEfiE R A MRL
ME > LOD ~ LOQ s MDL i MRL SUEHI{HE > FF I ZR  HIb ARt T I e
TG R YGR AT TRV REARYE - BB RSB T B BN - (K L A BB i AT 5 iR
7L TCs ~ CAPs B PENs gl - DIMERE T AL E 2 21k -
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Abad]

AERBE AR B 2 MH B B 5e R - LG -

PN

BB SARHE - 2005 - CNS14885 - Gl rhafilzr ~ MR RMER Fom P Mk ARl 5k -
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Abstract

The purpose of this study was to develop a specific and sensitive high performance liquid
chromatography tandem mass spectrometry (LC/MS/MS) method with solid-phase extraction (SPE) and
liquid-liquid extraction (LLE) for the determination of tetracyclines (TC, CTC and OTC), chloramphenicols
(CAP, TAP and FF) and penicillins (AMOX, AMPI, PEN G, CLOX and OXA) residues in milk. A triple-
quadruple mass spectrometry using a Turbolon Spray source operating in the positive ion mode was used to
detect TCs and PENSs, while the negative ion mode was used to detect CAPs. The method detection limit (MDL)
for TCs were 1.33~2.73 ng/mL. MDL for CAPs were 0.048~0.07 ng/mL. MDL for PENs were 0.90~1.86
ng/mL. At maximum residue limit level, recoveries of TCs were between 82.04 and 87.68%, with coefficient
of variation (CV) ranging between 2.15 and 4.53%.

Recoveries of TAP and FF were between 68.66 and 85.10%, with CV ranging between 8.77 and 10.58%.
Recoveries of PENs were between 59.14 and 76.51%, with CV ranging between 10.11 and 11.43%. At the
0.3 ng/mL level, recovery of CAP was 109.9%, with a CV of 5.89%. We concluded that the method could be
applied to the analysis of TCs, CAPs and PENSs residues in milk.

Key words : Milk, Tetracyclines, Chloramphenicols, Penicillins, High performance liquid

chromatography tandem mass spectrometry.
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