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ZARS A AR Bl e f o9 384 (Chlortetra -
cycline, CTC) » G =¥ %= (Sulfamethazine ,
SMZ) &110 ppm Z X #8839 53] 4= CT C 220 ppm
» Bifz B4k ( Sulfaquinoxaline,SQ ) 500 ppm 4k & 43

PSR AR AMERI » REEAG » UAATZL
Bl LEER4T ¢
BB FE

CT CorB #-F#E41% » vAPBS 8 #uik A 44
¥#H (ATCC 6633 gD A& »  SMEZ SQ Hax
fAE A0 & 4744 ( High Performance Liquid Chroma-
tography, HP LCO#4k » B #40.0IN s.8535% » A

RO R o Hdpig B PAERA » 2 AHPLC mx, 7T
#E0.120.02ppmik LAY o
AW .

CTC Far kB » BT HE 1 ANEF0.7
PPm FAF Sk 5 EALAURY ~ AR VA BB B 2 KoLK BILE
SEEE A ARG > B RGER P AR THERT
Rt if » AFABH 0.8~ 1.2ppm Z G » Hian
M BRI R ROAE S RIS E Y - @
S MZ 3hdc KA AH 15 8 BL0K ALK ~ B2 ATRS
#0.1~0.3%0.5ppmAY » 5% 15 REWLrA Z40 4
AR B AT » SQBRIPRIBEFAE 7 K LA 08
BTARIL0.02 ~0.1ppm > 75 10X &ALy B4 45 4
A AY o TRCTC~ SMZZ S Qi RETFHmink
ARERASR s IR EAGHHA s B A RLayF o
B iR

CTC- SMZESQ#HAAMAT » 2824 ( 4
+ 1°C) B4k ( —20£1°C) 1824 60 Ko AR IRE S
TR 39.6% 31.1 %A 35 % » kRt u
FHEK3.3%~ 6.7%R 2% o
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BRUEE (LTHBCTC) » Phigk— Frf
0% ( LU F 88 SME ) REEESH (LU TS
SQ ) BREMAHLEMENY » CTC 7
B8R 8 B 7R o R M3 S R 5 LA
B o RN FUR SR - 9 FTES G
%~ fiige ~ 88 CRD » WA AITRE MRIR 4
ZER R GRS 5 - HA TER IR AR
BREMMS S O+ T SME RTEEHEA »
FARK M ER KL BEEMAHER » TR
FHBS B 1 RIS (e % D o

MEEARYEAE R PRER RSN S
By RRENS  BEORE » B
B A HRTRB AR EERINE
B AHEBERAEAABRERS H005
9o HERHEZME S EREBRBRFE
F2 @R HERAMEDSS o BREE
BIRAE XA EAR » CR—BLBHREN
» TR A A FLETE T - e —Bh BB AR
iR B AR 5 SRBM AR  — A
R T~15 KL H T B ERREERRSE
AR R GC 247 » ¢ RAHpLC
DA+ T 00 R ey RUAIE o

AEAGRE T S 557 BIE P RSk
R R - R P R A o 4
HEERBEFEWHR » MIBEEER G
AT~ B R A AL EREE » BRARR
MEEHM o

¥ 8B &
LB ¥pE 5 ©

EAB .

HRAK 12007 -8 » F—HRABRH
100 30 » MR PERMBENEBE (CTCOR
BN Hiegme ( SMZ ) % 110 ppm» A je—
WA EEI5K o 4 AN REA20H» AR
EBEMEH 2T AR - AR BRI R
45K » ERERHRBEE R » L NER
iR BissE £ 2XRIOREES
—SE¥ o TRA ~HF~ L~ B~ B~ S il
« RBREFHARGHE -
AR

HAXBITEFSB H—EHTE R

RN G PR 30 B e = ity AR EE e h R U

fAfcRiiEMN CTC 220 ppm +E_MTH
REESEHEM CTC 440 ppm » B—~2
AFER—EAKEES X - F=4 14 &K
fA¥tREM SQ 500 ppm - FMEAI4ER
@Ak Em SQ 1,000 ppm » = ME R
BoRKE# 12X - gAARKNBALERS
ERARERNBY 2 EZAEH - ARER
BRI XEBEESREER 1 ER > R
AsfF~L--DERFRIADEE -
2.5% .

BARAERFITE (HPLC)

KRATOL » H& {# » Pump 400 Kra-
tos Spectroflow4(00 » Injector 480 »
Absorbance detector 773 Chromatog-
rapher 1] » Column RP-18(7um) »
FR g » BEPN®EE 1.5m /min » BE
64 » Jif 280 o

3. AR AW

STZ~SMZ K SQi#E¥eh | USP#k -
CTCEER  HEBERATFE-
CTC~SMZE SQ E#: MEKE HAT
B -
At ~ GifE ~ w5~ PR~ KEEEE ~ | PR
s —SBEST tert-butanol EMERCK &
% ¢ Fluorescamine & Sigma F-9015 »
NEZEERLBDifcolfNo: 1 No:2 -
TLC Plate ; MERCK5748 %t o
WEBER | ATCC6633 BEXFUMUIER
B o
TLC BE#H:
%fh: tert-Butanol ( 80 ; 20 v,/v)e
TLC E@% : 0.01 % Flnorescamine
ARBEK -
HPLC ®EhiH :
B | KA (20:80 v./v) e
ik 3

BCTC~SMZ « STZ B BEHE R 20
mg R 20ml BEE RN RIS ZIE » &)
81,000 ppm B -
SQIEER :

S QRS HE N 20mg 72 20ml] 1B 6
BE > 0 Imlpk SERE 75 A% 6 15 0 B RE B 20
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BERI{S 1,000 ppm R -
&EW® :

B 13.6 gmBE—pEME H 0K 900ml B
B U1 NEIRE R | NERLLPBRETE
pH B 4.5 BhnAR 1,000ml » £121C15
SRBESHER -

477 ¥k
CTCH% :
AR -

RCTC RE&LIGE#E®MES1.6,0.8
0.4, 0.280.1ppm » HPLI0.4ppm B
EREIERE -

CTC B E :

HEHH#E 10gm + JnACTC 1,000 &
400ppb » LUT WG 8805 B0 -
B B

REF-BF-B-~-8~0L D& WHEA
LAPEPY BERETEES » & B 10 gm R 50ml 5
L - MASER 10ml I5R 10 558
2,000 rom LS 0 8 R EHHREKOH
B2 RRMEEHEE-
CTCRuBRASRZIHE

¥R 2 PO S B s g R
BREKSE  FRUEGRNGE22E
(ppm) «

SMZ E SQ#5 :
SMZ B SQEIAS :

FEAEHE 10 gm 4 3imA 50, 100,
200 400 ppb -2 £ R iRt WG B0 15 (P IR 1R 1F
Z o

BB B g
Wit | Bl AREER
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B 10gmz 10ml

OOT N H.50, 30ml
BAEH 2 % » % 30m!
( Mg FARER 28 )
R
|-Na;S0. 5¢msm
BERK
oo cuTRERREY
2 Rk

Sulfathiazole 2.5 ppm in
methanol 0.2ml

& | (+10,000 rpm /10 min
HPLC TLC

SMZ % 5Q #Re&BHHE L TEHAKX
B2
D C
E+XX 0.2X2.5-10+-mikXR=4
ESMZ=H SQ&E ( ppm )
FA =REEEEEE
B —E¥EEEEE
C =i ERE
D =8+ SMZ& SQ ¥ % mK
0.2 =GHBRENMARREE
25 =FENE 2458 (ppm )

0 =RBrER
& R
CTCHRBMRR CIHER :

CTC LIWREBH » B2 finHEsEm
%1.6, 0.8, 0.4, 0.2 B 0.t mcg¥LI0.4
meg MBS IERE » BLUGESE ( ATCC
6633 ) BEMASENI6 1 CHEBHES B
B2 HEME T EMENHEEES
Bih  EEAEIRET St BB e —

HABRREAZ R~ ME-~F-~BF- M-
L~ BEAEZ 10gmB 10ml s MACTC
1,000 E 400 ppbil f6 8 — I (F BT A6 2>
MEIEE S e RNRRERKER TN E



93.5%~ 96%~ 98%~ 96%~ 96 %~ 98 %~
96%~ 96 %R 98 % ©
BABRRTEHZOME~F -~ BDERA
#10ml & 10gm » 7 7MACTC1,000 R
400 ppm#% F1 i 8 — 45 0 BT 8HS 1 B B AE
EHRERRE LR RSFRIE 96 %~ 95%
~07% ~ 9T %R 98%-
CTC R SMZWHK » SSARSABF2 SR !
NG HEIFRMCTC X SMZ &110
pem3E— A » HE 15K » REBRPER
HRE R R AR RMEEE 1 X 2XE10
KPS | B » BR » AREREEEES
10ml 5 10gm LLCTC B SMZ&E e
ETHNREHDERPIERAEST BUE
mE— -~ BHEEER -
HE—HHEDREFERRE » M5
PRZ s BhEd s S8 K CTC Her iR
thill SMZ B8 > E8RE 14 KR RTME
SMZ %5 o
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RilliEH CTC & SMZ 24 B RAHSHRM
HFE—PCTC R SMZEHKRF ~ MELE

Mz a8 LRSS Bl RBRE KM AN

E - S

CTCE SMZEERAHE(4C) RAEH

( —20CYRFEEBZNK:
IRASHITERZHEA R HSRRFO

X SRIOKHEE GNgEs &8 » X870
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ftR=h B » HAREEHBASHRER T
BORET R EERECTC3.3% ~ SMZ7.6
% » TS BREFTHRYEERECTC39.6
%+ SMZ31.1% » W RARKFERBYHE
BERESL  MARRTF_AABABEE
FEAE#I35% » (HASIARC REMERSE -

BTHM TEESTRENHEYEY
HRERARZHEE » MR EBIE RS R
I EFRBERTEMTLC S SMZEHAZEME
YRR CTC 28Rl » BaEIRPH SMZE

R AT H A i O
18 19 20
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#— CTCHRSMZRERMESREARS 58 B{Z : ppm

EYLHE ESEXEH F m i & i L " i 5]
cTC Tfﬁi 201 8.1 5.2 5.0 4.8 2.8 1.2 2.4 1.1
SMZ " 18.8 6.2 5.5 3.2 3.1 2.0 1.5 2.8 1.5
CTC 1 0.7 ND ND ND ND ND ND ND ND
SMZ | 1.3 3.7 3.4 1.9 1.8 1.3 0.9 1.6 0.9
CTC ? ND ND ND ND ND ND ND ND ND
SMZ 2 6.7 - - - -
SMz 3 5.2 - - - - - - -
SMZ 4 5.0 - - - . -
SMz 5 46 - - - -
SMz 6 3.9 - - - o
SMz 7 3 - - - L
sMzZ 8 2.8 - - - - - -
SMZ 9 22 - - - -
SMZ 10 1.4 0.5 0.4 0.3 0.2 0.2 0.1 0.1 0.1
SMZ " 0.8 - - - - - _  _
SMZ 12 0.6 - - - - _ _ _ _
SMz 3 008 - -~ - _
SMz 4003 - - - _
SMZ 15 ND - - - - - - - -
ND =5 = =R

B PR B AR 4 2 40 6
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F
B EFREEAPEE_Fur HPLCER{EZ
= 72
DB Porreisg 2.5 ppm
IEHEAN
TEHER
P EOHFRE R P e 100 ppb
THEREE X

CHREEI0R
IHEAEFE TR

G

OmEmgogaw»

F= E~MEPCTCESMZIZ ESRAERTEZHMETER

bR W CTC MmiEHCTC W SMZ miE$ SMZ

A 0.05 0.14 0.08 0.24
= 0.24 0.61 0.17 0.51
¥ 0.26 0.64 0.29 0.88
) 0.23 0.59 0.16 0.50
£ 0.14 0.24 0.11 0.32
] 0.05 0.14 0.08 0.24
i 0.1 0.29 0.15 0.45

KPP RVEMRRHCTCHSRX0.05FRASCTC IR » ITHHE-
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CTCO0.5ppm LA E#% » ETLC R4 Wi
BAEER AL » KR nE=REE -
KBRS M CTC 220 B440ppm
B8 30 X - {88 5 KAMEE I SQ 500 51,000
ppm » HREE 2 K B 12 K o FRABNRE
BEBEAEE €8 KA RARERKS10

gm HF R HERMBUEEE

#eR M3y 2 B LM E R - FER
Z MARY » CTC FEEE R MKRBED
e gL B 0 T SQ RS FEBBAR
e e A SR B TR 10 REAERIRIAS
WA o

%= CTCESMZREAsHENEEARRTSENE B : ppm
wm  w g 7 B B (%)
PR S
C)H 0 10 20 30 40 50 60
CcTC 1.1 1.0 1.0 1.1 0.9 1.0 1.0
SMZ -2 1.5 1.4 1 1.4 1.5 1.4 1.3
o
cTC 4 1.1 1.0 0.9 0.8 0.6 0.6
SMZ 1.5 1 1.3 1.2 1.1 1.0
ctc _,, 7.1 7.0 &7 68 65 6 6.3
SMZ 5.5 9.3 5.1 2 5.4 3 4
¥
CTC 4 6.9 6.3 5.5 6.4 5.3 5.4
SMZ 0 4.8 4.7 4.6 4.0
CTC _ 5.2 5.1 5.3 5.3 5.1 5.3 5.1
SMZ 3.2 3.1 3.1 3.1 3.2 3.1 3.1
%
CTC 4 5.0 4.9 4.4 4.2 4.1 4.0
SMZ 3.0 3 3.1 2.8 2.8 2.7
cTec o 3.9 40 37 38 87 39 37
SMZ 2.1 2.4 1.8 1.9 1.8 1.8 1.8
&
CTC 4 3.8 3.6 3.2 2.9 2.1 2.0
SMZ 2.0 8 1.9 1.1 1.2 1.2
CTC -20 1.8 1.8 1.8 1.8 1.7 1.6 1
SMZ 1.5 1.6 1.6 1.5 1.3 1.4 1
g
CTC 4 1.7 1.2 1.1 0.9 0.9 0.8
SMZ 1.4 i.1 i.0 0.9 1.0 9
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#MM CTCRSOMBARERBEABZER $40 0 ppm
EmLHE  H O EEXE O i " g -3 i A
CTC 220 FELE 4.8 2.9 2.6 1.1 1.2 1.0
CTC 440 " 5.2 3.1 3.0 1.7 1.9 1.1
SQ 500 ” 8.4 8.3 7.2 3.6 3.8 2.6
SQ 1000 " 10.6 0.4 9.4 4.8 4.1 3.0
CTC 220 1 1.1 0.9 0.8 ND ND ND
CTC 440 1 1.2 1.1 0.9 ND ND ND
5Q 500 1 6.8 6.6 6.3 1.8 1.9 1.5
$Q 1000 1 7.5 7.2 7.0 2.4 2.3 1.9
CTC 220 i ND ND ND ND ND ND
CTC 440 2 ND ND ND ND ND ND
SQ 500 2 3.9 7.3 2.1 1.6 1.5 1.1
sSQ 1000 2 4.2 3.8 3.2 2.1 2.0 1.5
CTC 220 3 ND ND ND ND ND ND
CTC 440 3 ND ND ND ND ND ND
SQ 500 3 2.7 2.0 1.3 1.1 1.1 1.0
sSQ 1000 3 3.6 3.1 2.2 1.9 1.6 1.3
sSQ 500 4 1.8 1.1 1.0 0.9 0.9 0.5
SQ 1000 4 2.1 2.0 1.3 1.1 1.0 0.9
SQ 500 5 1.1 1.1 0.8 0.4 0.5 0.2
5Q 1000 5 1.4 1.2 1.0 0.7 0.7 0.6
sQ 500 6 0.4 0.2 0.1 0.09 0.06 0.06
$Q 1000 6 0.6 0.3 0.2 0.8 0.06 0.3
sQ 500 7 0.1 0.11 0.06 0.03 0.04 0.02
SQ 1000 7 0.1 0.15 Q.06 0.04 0.07 0.02
$Q 500 8 0.07 0.03 ND ND ND ND
SQ 1000 8 0.09 0.04 ND ND ND ND
5Q 500 9 0.04 ND ND ND ND ND
5Q 1000 9 0.04 ND ND ND ND ND
SQ 500 10 ND ND ND ND ND ND
5Q 1000 10 ND ND ND ND ND ND
sSQ 500 11 ND ND ND ND ND ND
s5Q 1000 il ND ND ND ND ND ND
ND : £ #h
BIiE+R CTC R SQ & ERABBHRME AMBFREREMANER

#HFEPCTCR SQ ELHEMKBZGE
s LlfdE > CTC220 ppm#l & SQ500ppm

EHBBENERRE MEFCTC 258
x0.12%REFCTCa% » UFHKE-



— 78—

SRR 0 PO 553 SR TR I PP s 5 v R AR

A BOHPCTCESQaRE

CTCRSQRBANFTR4CAEE —20C %

REREFSEZHK .

Bk A > CTC 220 ppm 3 B SQ
500 ppmfH EHZ A > BB 0K ER10

EHGEE ZHHRTR
H & mECTC  IfiF SQ
A 0.12 0.32
¥ 0.62 0.39
W 0.23 0.43
= 0.55 f.86
i 0.25 0.45

REH G NRD SR » HERmMEA

HEAFBACTCR SQ NBAYT » &
SRBFEEX2 % MEABKRECTC &
£35% + SQRE(E 26.4 % MRG0 Kk

KAHBAE AR UBLE -

£X CTCRSQRGATE4ICR-20 CREARZBE 87 : ppm
3 i
. {%H’ﬁﬁ 153 # 127 i (&)
ey 0 10 20 30 40 50 60
CTC L, 1-05 1.07 104 1.05 1.03 1.03 1.03
$Q 2.69  2.58 2.63 2.60 2.54 2.64 2.63
CTC , 105 1.04 1.0 0.80 0.80 0.75 0.68
sQ 2.69  2.54 2.38 2.16 2.05 2.00 1.98
)
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Bt HAPEEEKLHPLC B2 RE

A HErEERK 2.5 ppm £ EEFY E

B . ZAHAER

D : S5 FR i 500 ppm il F S
E : SFHE M 500 ppmifl B8 4 K

C: EHBAGRMEEENK 100ppm  F SN 500 ppmiE B T K

) i

peERAR ERESE R - HRERR Y
RISHAES AMHRBREL  HB EEH
Z gtk 1 i H Sarcina lutea ATCC
9341, Stapholococcus aureus ATCCH538-
P % Bacillus subtilis ATCC6633 +{K"*
» 5 F Bacillus Cereus Var mycoides(
ATCC11178 ) Witk * &8 Bacillus Sub-
tilis BGA o H{RBFAHE - REETEN
SHiY —BEEATISE  REHENR
£ B0 HHMH A ETEEANER
R NTTSHARBEERK » B XTH » £5
Wi Rk s AR 9341 #6538 -P &
HRF » B BERIE S BRIFETS
o MA BBFIRIERM 6633 & NBEHA R
BEMCTC MEEHATHARAHE »
EEfedlByuntEEon% aWE—E
PR IR -

AR HRE A » HREHZRIWA
» Al ERBR RS » BEEHES 28
HRBEELEEERERERERDYHL —
A —EWME - MEEhR— - =~ IRENR
EHBEWE -

WA B8 BEHBHEERUV &
B2 B G AR E AR B 8%
HEiB®2zHE " LHPLC EHBREH

s UM AT5E 10 ppb o (AARBIHEBEIN »
FHEES ERRR I REEREE - ROER
methanol : 0.03 M Phosphate pH: 5.0(
7:13) +0.05M TBAX SQZRTR125
EA o BBREF o HLL Y i acetonitrile
. acetic acid : water (14:0.5:0.6)»
#SQZRTHTI0ZE  BHEHKKE-RA ¥
GC 4R A ¢ HPTLC densitometry K
5 SMZ » B BBRIEF » AT KRB
i - At BHRAHPLC HiE flAG ME
ALRERLLGERAFENUKBER » BE
IR o

H#iE - miskAt SMZ BALER
s EETRAES Y ZREMERRIE
SRR (¥ 0.5ppb ) HEREMELASES »
R R Gk SMZ —f » FARBREAR
& ( SEEBTH W80 T L) » HikEA
R 7 E BT > MALEREESRE0 ppb
L s (ALA) 5% B 5 SR T (6 2 K aR 1 iR
R -

HRFAN TR RE R RN EEE
#5588 » BIAATH BRI - RO KKK
ga iM% » LATLCH: R SMZESQ » R/
B B ATSERE » I B BAEDBBCTC R
KA S » LR ERRR 5 /8 - SR
50.5ppm » KL S B HERRZBHR
A BREHEREERBEAR TEAR
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B> EREEN @ A KBRS R
g (8 e A LR — B 0 ISR~ P
MCTC e » 35K FRE AN SMZ
A 15 KoLk BEREEM SQ Ap# 10
%o

2 T XM

. FEGREBERAE-1985° FEHR
EEEA TREREFAERN O
&M

2. %&ﬁﬂﬁﬁ%*ﬁ@ﬁiﬁﬁﬂiiﬁﬁ
% PHBFEECNSER T7038%-

3. (ER% 019820 HAE ERRBFKE
QAL WERED  GRERLR
RESE T-11, T1-84F>

s, FEE~ FHEEAMA 01983 - FK
&S BRLBWEREE & HERR
BRASAMIGIR

5. gEHL:ERRRRIE PRARFREN
CNS5316 H »

6. HEAR MEMEW - FREX A
B B R R 01983 o AARPICHE
gREwEoS ok (F—5)
HEEBs a< T TA-CF R
A7 THIOERE  WEKB Vel 28
226-231 °

7.

KEaE - eaBis - 1988 » HEKE
Fa< 51974—(2‘1'6%@.&4"(:
ﬁ%d‘%l?ﬁﬁﬁiﬁﬁmoﬁﬁ%ﬁﬁ
y & G B2 1 W13-21
He
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The residual study of chlortetracyctine and Sulfa

drugs in antimal products

S.J. Lee, S.Y. Lin, Y.H. Yang and 5.Y. Chiu
Taiwan Provincial Research Institute for Animal Health
SUMMARY

Experiments were conducted to investigate the residue of chlortetracycline
(CTC) and sulfamethazine (SMZ) and Sulfaquinoxaline (SQ) in animal tissues, when
animal feed was supplemented accordingly to tue regulation Feed Additives. Pigs
were fed with the diet containing both 110 ppm CTC and 110 SME. Broilers were
fed with diet supplemented with 220 ppm CTC or 500 ppm SQ. Muscle, liver, kidney
gizzard, serum and urine were analyzed for the concentration of drugs.

Analytical procedure: Microbiclogical cylinder plate assay was used for the
determination of CTC. Samples were extracted with PBS then centrifuged and
analyzed with Bacillus subtilis (ATCC 6633). Samples were solubilized with 0.01 N
H,So, then homogenized and extracted with chloroform, The extract was dried and
dissolved with methanol prior to be injected into HPLC (High performance Liquid
chromatography) to determine SME and $Q. The detection limit for CTC is 0.1 ppm
and 0.2 ppm for SME and SQ.

Residual Results: 0.7 ppm CTC was detected in urine of pigs underwentl, day
of withdrawal. CTC was not detected from other tissues after day and 2day withdr-
awal. In broilers, serum, liver and kidney contained 0.8-1.2 ppm CTC after 1 day
withdrawal. In the case of SME, after the withdrawal of 10 days, muscle, kideney
and liver of pigs still contained 0.1, 0.3 and 0.5 ppm SME respectively. However,
no SME was detected from muscle 7 days, and tissues of pigs after 15 days. In
broiler, 0.02-0.1 ppm 5Q was detected from muscle after withdrawal. These results
indicated that there were no residual prolem of CTC, SME and SQ when fed of
pigs or broilers according to the regulation of Feed Additives.

Storage test: The muscles were either chilled or frozen for 60 days before
used for the determination of CTC, SME and SQ. It was found that CTC, SME and
SQ decreased 39.6% ~ 31.1% and 35% respectively after chilling storage. While
frozing storage reduced the amount of 3.3% ~ 6.7% and 2% CTC - SME and 5Q for

respectively.

Taiwan Provincial Research Institute for Animal Health,



