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FEA* HRE
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EHRAEREWMAARST HUHNERKRITIM

WE ORMSHERRE
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# i% (High Performance Liquid Chromatography; HPLC) # = 4%
A £ (Photo Diode Array) Fl #¥ # ® & 7K £ & + trimethoprim (TMP) ~
ormethoprim (OMP) ~ olaquindox (ODX) ~ clopidol (CLP) ~ oxolinic acid (OXA) ~

piromidic acid

(PMA) ~ carbadox (CDX) ~ morantel citrate (MRT) ~ difurazone (DFZ} ~ nicarbazine (NCZ) ~
thiophenicol (TPC) ~ sulfamerazine (SMR) ~ sulfamethazine (SMT) ~ sulfamonomethoxine (

SMM) ~ sulfadimethoxine (SDM) - sulfaquinoxaline (SQX) ~

pyrimethamine (PYR) ~ nalidixic

acid (NAA) % furazolidone (FZD) % 19 &4 R A W #l 2 & ¥ » A A TSK Gel ODS-80TM
ZHME LB LRI GBI GEREENTR  BESEEAE 03126~10

ppm M Z B AR 2 MM AR o A b o 19 8 4 A AL 2w o R

» vA 7L B 4

4 » ] n-Hexane % B 3 b X5 + AHM A RILE R Z @l £ 80% » SDM -
SQX & PRY # £ (55.5~62.6 %) » ODX % DFZ Bl {£ 1% 174 % & 142% » & CLP #& &4

¥+ NCZ kAR il -

Fo5s - BHRBENE - X _1BRH3g HE%

ﬂl'.\‘

BREESRESR B-KEBBES
LATARNDRINSES m}ﬁﬁﬁﬂuﬁﬁiﬁﬁﬁé
5 RixE@ARERBMESENELS - X
EH BHRELRE IBAPEESHNEE
BHDELDTEARBE ) ESEAREBMAN
By 4W - BN 8B BESKES TER
SEAIEIBME - HO RS 19 @S MNERT
[ 3 -

KREN WTO % » AN BARBERLEEY
CKEREYREUAIFBABRREBAEES
WES o K3 WTO MEH » SERBKILEHERN
ERNGREE - BEBHE - FM - SEAR
W lk— N9 BENNEEIRS DATA L 3
SOABERASY [BRKERPOBRESHA
B o—BEotkl - BE&0AE Milipor 25 T

S E

SRPEHE DM FS ) L Millper 2H0OZ2
HPLC st By o ATisis i - MAKBENHEE
LEDBEYRBRE 0T  cAFRBRUDARRK
ML SEMBAT (RN EREYER
STE ) ZAHBASTE - NI EE - KES
BWRE - BIRABRE THEBHERER
KES °

MR F &

(AR AR
L100ml BEESH (BEEEERA) -
215ml B soml BERBINHE (BEF) -
3.100 m1 3§ 150 m] B 2R MEH -
4125 ml BB ERL -
0.s e : Kokusan H130 &Y - 538! o
6. 15 &% : Heidolph DIAX 600 -

HHE A RBEE
SRARBEEARM
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T8 B E#E 23 : Csvant instrument INC Modil
AliG0 -
8.0.45 um - Nylon M & B8 & -
9. W EiE HPLO) »
(a)Waters 600 E B E B » 24 9RE Helz
REE -
(b)Waters 996 Y, % 43 #8 4% H 22 (Photodiode
Array Detector) & PC BISERNRIBERE -
(CEMEIEREE -
(djTSK Gel ODS-80 TM ( Tosoh & ) 4.6 mm X
15¢m * 5um D EE o

(FHPLC 2 Bl 7 1 4
BEiig - (A0 % BiEs
BIR % « 2K (80:20)
O 1ml/min
W E + 200~400 nm
HEER: 1.2mm
FRAE : 30~50 ml/ min
DHERE 40T
EOMETRRE 602 (D4T4550 » FE 159)
#EE T (gradient program)

BRFS () %@n]fmir% %A %B Curve

0.00 1.00 95 5 *

3.00 1.00 85 15 6
10.00 1.00 85 15 6
20.00 1.00 70 30 6
35.00 1.00 30 70 6
45.00 1.00 95 5 11

E].5: . 5

1. B B IR (acetonitrile) : LC #& » 220 nm (8 Y& (B
0.02 Bl T

2 TF 2% (n-hexane) : LC AR + 220 nm 08 %{& 0.1
LA

3. 1-propanol » #KHREREA - BIME - SRR (

Merck EE53 )
LHI7K + 4T 0.45 um REBIE

MNEFREREEEES
| BERR :
BHEER ODX » CDX » NCZ & 50 mg

HE 100ml EEESRDLEPIRBETRE

BE100mlEE - FHEBEA50ug/ml» S

HiZAE TPC » FZD » SMR +» SMT » SMM »

SDM » SQX » OXA » PYR + NAA » PMA » CLP »

TMP » OMP » MRT » DFZ & 100 mg & B}

100 ml #SMESMPLIEBLT : K (1: 1)

EEIEREE 100 ml T8 THIEES 100

pg/mle

LRERERE -

RIESTREBTR A (NESHKTER)
EREERKR SMR: SMT s SMM » SDM »
SQX : PRY » NAA & 5 ml ~ TPC - FZD i&:&
ERE 10mlE 100ml BETERD » Y
P -01% 8B (1:1) BEF 100
mlES -

(bRESRHE SR B
EREEFER ODX» MRT & 10 ml » CLP »
TMP » OMP » CDX » DFZ» PMA » NCZ & 5
ml+» OXA 3 ml> LIEPERE ~01 % i (2:
8) HEZ 100ml -

CERESEEERARB SLIE P IR -
01%BHER (1:1) HER 1/2A-1/4A-
1/8AK 1/2B~1/4B-1/8B 2 T AEE
AT IEERER -

AR 1/4AR 1/4BR5mlIESHBA 1/8 (A
+B) » L HPLC BAIBREIHER -

@l & B

SMR -~ SMT ~ SMM - SDM - SQX - PYR -
NAA-~TPC-FID % 9%ER A B » RIIFEAD
BPHZ8%802-05-10ppm» Hdh TPC B
FZD A 05~ 1.0+ 2.0 ppm » ODX ~ CLP « TMP -
OMP « DFZ ~ PMA ~ MRT - CDX - NCZ -~ OXA %
0&ERBiE » FNFRADEAE=E2R 020510
ppm - ERATMRARIDSCA < A 8Kk B3 » &{@R
EERN-ERRROWNELE - BIEHEA
%5 5g MENFE 10g Z B 2B ml MG
198 - 52 3000 rpm BEI) 5D E - EEWIE
Ot 2mlifEE 6 DE NERFRE » EC




BEHE M MHEHE BEE BED

REBTHE - BEH 6ml JEBENMB
Y 30 #)EE 0 52 3000 rpm BEDBE 5 00 LA
REARBEBETESKRE » RE 5 28 » HY
FEAgBHERESHEBINA 10ml £F
BEEMLE  BRBYWLUEFR K (4:6)1
m! B BEBRNA 05ml EZ2IRIRE®
3000 rpm BHNOBE 5 D8 0 CIERIT 0.45 Mm
< BEEA R % L HPLC 347 -

£ X

42 SMR - SMT « SMM - SDM - SQX - PYR -
NAA -~ TPC & FZD % 9 BEAMNEBSHR A
BY 230 nm - 260 nm & 360 nm &~ EBTE TS
BB UE B 2-

4 OMP -~ TMP - CLP ~ PMA - OXA - ODX -
MRT - CDX-DFZE NCZZE 0 BEaMVNEES
%A B8 » BY 230 nm ~ 260 nm ~ 316 nm & 360 nm
BECBNBOSRESDRUE - B 3-
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VESENEHE —XERKITEMINERE
HIEEE - HEOBWR - W) OMP 8 FZD [
TPC £3 TMP » SDM £8 SQX 2 DB R IR -

AHEERMEEE 0.625~100 ppm 2 FI2
EFEEIRM KB O 98.5 % » {2 NAA S35 RE
BWE (& 1) ~BEBIREEETE 9998 % 2
HEBEBERS NAAKE (9994%) (&2) -

BiE@EZIIERE 03125~ 10.0 ppm =2 K
BFEEBRIREAIDOE B% ZAECHMEALERE
2% PMA- NCZ B (% 3) - BEBIRAERT
TJ3E 99.97 % > {8 PMA - NCZ 5= (99.93 % ~ 99.
B%) (F+4) -

A AREZES=RRINEZFHLEUWET
FE80%LLE{ESDM-SQX R PYREZE » HO
W7 55.5~62.6 % ~ B (= 5) - ADBHZRE
SGE-REANEFHOONREZETTE 534
TMP B3 91.3% » {8 ODX B DFZ {23% 174 % &
142% (£ 6) M CLP FEHTEVESTE
FEABE 0 [ NCZ Rt -
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Minutes

g2 RBESIRESER1/ACETE
SMR ~ SMT ~ SMM * SDM - SQX  PYR * NAA : 0.625PPM TPC -
FZD : 1.25PPM
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OXA : 0,375 PPM
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MRT : 1.25PPM
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5 $EADRIISMR » SMT « SMM » SDM » SQX * PYR ~ NAA ~ TPC B FZD BifTE
SMR » SMT * SMM ~ SDM ~ SQX * PYR ~ NAA : 1 PPM
TPC ~ FZD : 2 PPM
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Hinutes

6 HPIDFN ODX > CLP » TMP » OMP ~ DFZ ~ PMA * CDX » NCX »
OXA B MRT ZEB{H
ODX ~ CLP ~ TMP » OMP ~ DFZ » PMA : CDX ~ NCZ -~ OXA : 1 PPM
MRT : 2 PPM




$ER Mt HIm BWEE BHS

Rl AHBXGERREEMBRY

0.625 ppm 1.25 ppm 2.5 ppm 5.0 ppm 10.0 ppm
SMR 49.9+1.4% 91.7+0.4% 181.2+1.2% 367.2+02%
SMT 45.561+2.0% 84 +0.07% 166.0+1.2% 337.2+0.5%
TPC 621+ 0.3%* 114.2+0.2% 226.7£1% 459 +0.06%
FZD 124 +1.7% 254.9 +0% 521.8+1.2% 10726402 %
SMM 53.5+2.2% 99.0+0.8% 194.2+1.4% 394.2+0.2%
PYR 29.2+1.1% 563.2+1.5% 104.7+4.6% 210.1+0.1%
SDM 55.9+0.1% 102.8+0.4% 203.0+1.6% 342.3+1.6%
SQX 46.6+2.3% 84.8+0.4% 168.7+0.8% 341.040.04%
NAA 37.8+0.6% 83.6+4.6% 2154 +1% 455.4 +14 8%
* STIEEHEEEAT : mV -Sec : X+R.8.D
£2 ABEERERBRBMAML
L4 g = B OB K’*

SMR 1846.2+72817.2X 99.99%

SMT 1635.9 + 66850.1X 99.99%

TPC 1805.9+4526X 99.98%

FZD —1623.4 +108654.5X 99.99%

SMM 2103.5+78117.7X 99.99%

PYR 1891.4 +41529X 99.99%

SDM 1819.44+81775.6X 99.98%

8QX 1827.2+67615.7X 99.99%

NAA ~16234.4 +108654.56X 99.94%

* BEfE - Y=a+bx
¥ 1HRANE : ABRRIRERR
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k3 BESXRRBEEWRBRY

0.3125ppm 0.375 0.625 0.75 1.25 15 25 3.0 5.0 10.0
SDX 79.1+21% 153.4 +2% 341.9+1% 69.4+04%
CLP 421+11% 84.8+0.4% 171.5+0.5% 340.8+0.5%
T™MP 70.9+0.9% 144.9+0.2% 293.9+0.3% 590.5 +09%
CDX 488+0.9% 98.3+0.5% 202.3+0.5% 406.1+1.1%
OMP 78.9+1.0% 160.8+0.1% 3254 +0.5% 684.6+1.2%
MRT £0.0+0.2% 131.741.2% 290.3+0.6% 593.5+0.9%
OXA 82.8+14% 175.1+5 5% 406 3 +0.02% 843.140.6%
DFZ 66.740.8% 136.2+0.2% 280.9+0.4% 567.5+5%
PMA 389+3.7% 82.9+8.3% 217.7+1.1% 458.0+1%
NCZ 242+0.7% 422+53% 1109+0.2% 2249 4+17 2%
* PAREHEENT : mV —Sec: X+R.8D
4 BHBEZERBERAMMN
& g2 " B OB M

ODX ~ 14947 + 141502X 99.97%

CLP —-275.57 +68295.4X 99 999

TMP 0.0289 +0.0000084X 99.99%

CDX —2869.6 + 163640X 99.99%

OMP 0.0134 +0.0000077X

MRT ~155432 + 60891X 99.99%

OXA —34131.5+292244X 99.98%

DF7Z _ 5877 +114647.5X 99.98%

PMA —28776.2+97325X 99.93%

NCZ — 16879 +105413.8X 99.78%

* BER Y=at+hx

**FHRAME ¢ tEEMRER
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RS ADFHMAEBRERZORE

0 & (ppm) 2 H© {E(ppm) O W # (X£R5D)  FgmoE (X+RSD)

SMR 0.2 0.185 0.169 0.159 85.5+7.5%
0.5 0.427 0.461 0.412 86.3+5.2% 86.5+1.2%
1.0 0.878 0.902 0.849 87.6 4 3.0%

SMT 0.2 0.179 0.171 0.157 84.5+6.4%
0.5 0.379 0.364 0.379 T4.812.4% 81.2+6.8%
1.0 0.805 0.872 0.852 84.3+4.1%

TPC 0.5 0.453 0.431 0.417 86.7.+4.2%
1.0 0.889 0.833 0.889 87.0+3.7% 90.2 1 6.5%
2.0 1.888 1.988 1.944 97.0+2.6%

FZD 0.5 0.408 0.395 0.369 78.1+5.2%
1.0 0.861 0.745 0.797 80.147.5% 81.0+4.3%
2.0 1.696 1.628 1762 84.8+4.0%

SMM 0.2 0.168 0.161 0.157 81.1+3.2%
05 0.358 0.352 0.379 72.513.9% 78.6+6.8%
1.0 0.854 0.823 0.793 82.3+3.7%

PYR 0.2 0.102 0.115 0.121 56.348.6%
0.5 0.288 0.243 0.273 83.648.7% 55.5+3.0%
1.0 0.579 0.616 0.507 56.743.7%

SDM 0.2 0.129 0.118 0.117 60.6+5.8%
0.5 0.305 0.313 0.322 62.6+2.8% 62.6 4 3.3%
1.0 0.679 0.657 0.604 64.746.0%

SQX 0.2 0.125 0.100 0.113 56.3+11.1%
0.5 0.290 0.277 0.303 57.9+4.5% 56.1+3.4%
1.0 0.578 0.511 0.533 54.1+6.3%

NAA 0.2 0.125 0.112 0.125 60.4 +6.0%
0.5 0.403 0.409 0.432 82.9+3.7% 76.8+18.7%
1.0 0.839 0.871 0.903 87.1+4.0%

113
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k6 ARFNBEEERZIORE

& M 2 (ppm) % B {Elppm) B = (X+RSD)  EHORE (X£RSD)

ODX 0.2 0.028 0.033 0.030 15.2+8.6%
0.5 0.113 0.095 0.095 20.0+10.3% 17.4£14.0%
1.0 0.173 0.173 0.163 16.9+3.4%

T™P 02 0.181 0.189 0.185 97.6+2.2%
0.5 0.486 0.466 0.446 93.1+4.3% 91.3+2.9%
1.0 0.865 0.919 0.865 88.34+3.5%

CDX 0.5 0.062 0.064 0.06b 63.8+2.3%
1.0 0.356 0.347 0.309 67.4+74% 65.1+3.0%
2.0 0.625 0.667 0.634 64.2+3.4%

OMP 0.5 0.173 0.178 0.169 86.7+2.6%
1.0 0.476 0.481 0.470 95.8+2.3% 88.1+8.0%
2.0 0.804 0.826 0.826 81.9+1.6%

MRT 0.2 0.372 0.340 0.353 70.9+4.6%
0.5 0.757 0.7560 0.723 74.3+2.4% 70.6+5.4%
1.0 1.366 1.36 1.268 66,7 +4.2%

OXA 0.2 0.086 0.084 0.090 86.7+3.8%
0.5 0.438 0.450 0.463 90.0+2.8% 89.1+2.4%
1.0 0.948 0.897 0.872 90.6+4.3%

DFZ 0.2 0.125 0.100 0.113 56.3+11.1%
0.5 0.290 0.277 0.303 57.9+4.5% 56.1+3.4%
1.0 0.578 0.511 0.633 54.1+6.3%

PMA 0.2 0.127 0.133 0.133 65.6+3.0%
0.5 0.316 0.328 0.310 63.56+2.9% 63.2+4.1%
1.0 0.625 0.625 0.563 60.4+5.9%

& : LCLP 8 : BXEE -
LNCZ Figly -
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ERBZBREERSEZNE 19 ESHNGE
Bl - XEF oM BESRESHNBETE: O
A B ENEMERESNNELAEBBEES
DHBR NETERNBECBE ) i§ 198
CRNBE DM A B “HETRR - AEDS
R BT £ 260 o 230 nm T AR 30715 2
TPC 1€ 230 nm OS82 R » {8 260 nm HI 1B
Z > ¥ FID 7% 360 nm T~ IREH 260 & 230 nm
£+ AL 230 ~ 260 B 360 nm 4R 2 -

BHEGHENEETEE 260 nm AP EHBR
I » {8 TMP - OMP -~ CDX ~ MRT B NCZ IE &
£ [f1 DFZ B NCZ 7f 360 nm B % {E » TMP &
OMP HI7E 230 nm (B ¥ 3k » CDX K MRT BI7E
316 nm OIS &E RN » HOBA AIER
Bl -

APH 01% B8 » ABEL ALK K 230 nm (B
HEE  FREERASREABIRER 3 @D
#7 TPC~ TMP -~ OMP EEF R BN S TTEH
BE - -MOFEELEELSHBED @ BEHB
{£F 03 % fElE - AESESTT 230 om B ERS -
SERNERAL WO LA ESRINEE 05
BEENMEABEME  BEME pH ERE -
KR 20~25 BBEYIMECREYERIR -
FARAZMER -

ROEESRERERNERRREE
0% B CLPR ODX ZHIEEIHA 2
RHEEE 4% LiS TMP 2 OMP 2R I2E 5
HR2 WEREGETEHEMMHERBL L 2-

BREEEEENL 01 % BE—8HIR (8:
2) EE » A DFZ |z NCZ 018 B L iR 2 i 1% -

ABRBREGD NAATDREREEBEBRIRK
Bz WHEAXPOSABRERRNEESHER (
heading) & i EE18 % (tailing) -

AfHd> SDM - SQX & PYR O RB = » |t
HRERBWE 1,2 3 FEBE » HE SQX B
PYR HZEERE (PR ) 2 BBMBESW - B
fHc DFZ @ 14.2 % » NCZ BI85 1 It 4 e
BiREPMIEE{L ) T E DFZ BREEIRM
NCZ I AFE (- TF 3B AU SE DFZ -
NCZZBRIECkR r LHNCZRECKRN B
BAREPRR  FUAEERRR—ECKIESIL
M - DFZ K NCZ S CIRWHEMAL - CLP =2
HREEROHE - TEYET2STRBIEE
ANERREMLERHETEDENNSEHEL
EREPREZEBRE - - ODX CENEEE
174 % I HREZA BB RERIR2E (L) -

% % B

L ZMRE - BHE -  SKERIBBSANE
Bl %2 BE 04Tk (£) SRS - 391 :
32— 451994

2 THEE - ANE BKERPEESHAR
Bl 2 B3 B85 00K () BEREEE - 392
17— 24 1994

I OIME - ANE -  BKERTEBSHAR

Bl 20 R5 D4 (T) GReRas - 393 :

30— 41 1994

BABEENSEKERPOREBSHIE

Blo—BoHE (REZE) 1994

B
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Simultaneous determination of nineteen
synthetic antibacteial drugs

M. Y. Kueo*, S.Y.Lin, K. M. Lin, M. C. Lin, and Y. F. Liu

Residuls in Domestic and Fishery Products

Taiwan Animal Health Research Institute.

SUMMARY Simultaneous determination of trimethoprim ( TMP ) - ormethoprim ( OMP ) ~

olaquindox ( ODX) ~ clopidol ( CLP ) ~ oxolinic Acid ( OXA ) ~ piromidic acid (PMA ) ~ carbadox
( CDX') ~ morantel citrate ( MRT ) ~ difurazone ( DFZ ) ~ nicarbazine ( NCZ ) ~ thiophenicol (
TPC ) ~ sulfamerazine ( SMR ) ~ sulfamethazine ( SMT ) ~ sulfamonome-thoxine ( SMM ) -
sulfadimethoxine ( SDM ) ~ sulfaquinoxaline ( SQX ) - pyrimethamine ( PYR) ~ nalidixic acid (
NAA ) & furazolidone ( FZD ) residues in meat by high performance liquid chromatography with
photo diode array, Good linear effect could be obtained when 0.3125 ~ 10 ppm standards
chromatographied in. TSK Gel ODS-80 TM with 80 % actonitrile and 0.1 % phosphoric acid by
linear solvent program. Recoveries of most spiked samples could be up to 80 % after extracted by
acetonitrile and purified by hexane. Recoveries of SDM ~ SQX and PYR were 555~ 62.6 % »

ODX and DFZ were 17.4 % and 14.2 % ; however, CLP was uncalculable, NCZ was undetectable.

Key words: High performance liquide chromatography - Photo diode array detector -

Synthetic Antibimicrobial drugs
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