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Simultaneous Determination of Carbadox and Oxytetracycline in
Swine Tissues by High Performance Liquid Chromatography

Masakazu Horie*!, Koichi Sarro*!, Norihide Nosg*!
and Hiroyuki Nakazawa*?

(*'Saitama Prefectural Institute of Public Health: 639-1, Kamiokubo, Urawa,
Saitama 338, Japan; *?*The National Institute of Public Health:
4-6-1, Shirokanedai, Minato-ku, Tokyo 108, Japan)

A simple, rapid and reliable high performance liquid chromatographic (HPLC) method for
the simultaneous determination of carbadox and oxytetracycline in swine muscle and liver
has been developed. The drugs were extracted with 0.3% metaphosphoric acid—-methanol (7 :
3), followed by a Bond Elut C;s clean-up procedure. The HPLC separation was carried out on
a Wakosil-Il 5C18 RS column (150X 4.6 mm i.d.) with 0.056 M sodium dihydrogenphosphate
(pH 4.5)-acetonitrile (87 : 13) as the mobile phase at the flow-rate of 1.0 ml/min. The drugs
were detected by UV absorbance measurement at 360 nm. The calibration graphs were
rectilinear from 0.1 to 50 ng for carbadox, and from 1 to 50 ng for oxytetracycline. The
recoveries of the drugs from swine muscle and liver fortified at the level of 0.1 ug/g were 83.7
~85.6%, with high precision. The limits of detection were 0.002 ug/g for carbadox and 0.05
ug/g for oxytetracycline in swine muscle. The accuracy and reproducibility of the present
method were sufficient for residue analysis.

(Received October 28, 1994)
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Fig. 1. Typical chromatograms of carbadox
and oxytetracycline
LC conditions: column, (A)=column A,
(B)=column B, (C)=column C and (D) Wa-
kosil-II 5C18 RS; mobile phase, 0.05 M so-
dium dihydrogenphosphate-acetonitrile
(88:12); flow-rate, 1.0 ml/min; detection,
UV (360 nm).

BEARIBVWT 7 YEHEIC, £/, OTCR 79 %2&T
LkEEIc LS BwshTWwa, £ T, AEHPLC
& 258, BFEDO OTC kU CDX ORIMERE
RS Lo THi%T 5.

I

1. EERUHE

Frhc 3B EERNTHER S hTw 3 BN R UKIEE
Wz,

B CDX 137 7 1 ¥ —RIBR(HOK, OTC i3>
78, £10mg 2BV I, CDXWEx 45/ -
100 ml, OTC 13757k 10 ml IC /AR L CHERERFKE L,
HH HPLC BEHRERCHER L TEERK L LK.

By ey AR 03% 45 vB-X 5/ —
(7:3) %A L.

Bond Elut Cig # — b V) » ¥ (500 mg, Varian) i, &
SHUHAY /- 5ml RUEEKIOmMI TI V54
Yazs v LEBERLE. £0MoREKRIT N TEHR
Ghd %\ ik HPLC &AW,

2. HPLC O¥BE VAR

Bk o2 5 70 BRSETEMR R PU-
980BIAM v Y Yoy by TICHR)BBRBERSY
SPD-6 A RIS A (UV) R th 25 % e ft, MISE B 13 360
nm IHFEL, F— s NEHIRGHEREFRRs o< b
7y 2 CR3AEHWE. #fih 7 4icid Wakosil-ll
5C18 RS (15 cmx 4.6 mm, FI¢4i3E) %5, BEHE
2005 M) YB—F FY I A-TEL=1 ) V(BT:
13) 2|\, #o#Ei2 1.0 ml/min & L7,

3. HRBHOWYM
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Fig. 2. Typical chromatograms of carbadox
and oxytetracycline dissolved in (A) ac-
etonitrile, (B) methanol, (C) 30% aceto-
nitrile, (D) 13% acetonitrile, (E) 0.05 M
sodium dihydrogenphosphate-acetonitrile
(70:30), (F) 0.05M sodium dihydro-
genphosphate-methanol (70:30) and (G)
mobile phase

LC conditions: column, Wakosil-115C 18
RS; mobile phase, 0.05 M sodium dihydro-
genphosphate—-acetonitrile (87 :13). Other
conditions as in Fig. 1.

LI, BEVK (5°) 2B Lo —% ) —x/N&
V- —ZHW, A% 45° OKiBHTH 20 ml i< EE
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CDX 3 0.01, 0.05, 0.1, 0.5, 1.0 ¥ 2.0 ug/ml, OTC
i3 0.1,0.2,05, 1.0 XU 2.0pug/ml &75 5% & 5 icEtErs
xR, £010ul 2 HPLCIcEA LK. Bohi:
sa= b r5ak)E—-sGERD, BHREBEREI X
DREREIER L 1

BRRUER
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Table 1.
Phase C,;s Cartridges

Comparison of Retention Behaviour of Oxytetracycline and Carbadox on Disposable Reversed-

Recovery" (%)

Drugs Bond Elut Cis Sep-Pak Cis Baker Cjg
Untreated Treated? Untreated Treated Untreated Treated
OTC (A)? 40.7 95.5 9.7 89.1 3.9 8.1
CDX (A) 95.3 95.1 93.6 956.1 95.7 97.2
OTC (B) 96.1 96.7 914 94.3 219 50.3
CDX (B) 97.1 96.3 95.0 94.7 97.1 97.6

U Average of results of 3 replicates

2 The cartridge was treated with 10 ml of 0.2 M EDTA.
3 Recoveries of drugs from 20 ml of (A) standards solution and (B) swine muscle extract. Samples were

added with 0.25 zg/ml of both drugs.

ETAKTOSBASYPEEY 5/ —VEB LD

CEDBLT— ) YIAERT I EBHMOSNTW AN,

AEBICBOVTOHRRIA 7OV VX VERME LT
ODS # 5 4 (RoSiL C18 HL, LiChrospher RP-18, Nuc-
leosil 5C18, u-Bondapak) Tid OTC 3g\W\W5— Y » 7
%k L1 (Fig. 1).

FILEESRB VY vEBEEFETAF /0 v HPO
%, SBRAMPOVILOEME Y ) A VERBME L
ODS A5 axHWAT EItkD, RIFICAHIRTE S
LAEWE L., £CT, GREY YA VERME L
KTAREROINCSEER S 5 22 BR5 L EE, Wako-
sil 1 5C18 RS #HWWA T itk v E— 7RO BEN I
yo= by 54 (Fig. 1(D) 2185 ENTEL.

wic, BEEICK-TE b= ) VRRDY vEER
BT € b= N ) VRERD, (R, HESBERY
E— 7R ECRIETEEERFT L ) vBEEE
FRWK-TEF= Y VRTIROTCBHVT—) v
JERRLE KT b=F)VEDSIESEEHED pH
B 7HiIKTH, TOpHMABRTREEY 5/ —vEIR
Rt L TISEB T A vac S LTIERLTHRY, ol
ENF—Y v o R -TVWEbDEEDbNRS. £
2T, koRRbbvicy yBIEEEREHVCTRET L L
5, pHAFE®E ¥ pH45) D005M Y vB—F b Y
TLERAVWAI LD OTCOF—Y v /&I Tx
fo. Lbo#R»S, BEMHICIZ006M Y v B—F b
Do A-FH b= b YL (87:13) %BE LI

1.2 JlEs RO

CDX i3 310 % ¥ 370 nm ffiffic, OTC i3 270 R U
360 nm fHEICBABRINER L 20T, AEREREICIIHE
HEcHEOBRESBENTE Y, AosMmoLED DI
360 nm Z5EE L 1. 158, CDX RREAEHOWHET
B0 HVEHE (Fx 380/Em 490 nm) i< &V SEE
TRETZ 54, BIFMTRIRENEOUED LD,
UV BRIBRC K 2 ESERITH - 12,

2. E—ERICRIZTEBEREROVE
OTCRUCDX @ E — 7 IG0Hish » ¥ — 7 Biko
A (F-UVvT, V=F 4 0% 2DBLTEED
i, RBRARERET 5BV 3 BEOMKEEL T
E— s BRI RIFTEEEFE~129 (Fig. 2). 100%
TEhr=r )OI T 5L A)RRRONBELED
i, BRI H~NEHSI 0B WA THEBL 1A,
TARGEIRIC B 2 R OH#Ic X b € — 7 OiLH
HPE—IRDESIKEL B o1, B 5 LFKTAR
DEIFICTBWVT, MR EM ISR BREINT
RSN D I EMZEDERDE — 7 IROHD D ZXHE 4
AREBHRFINLIZbDEEIOND, H-T, BER
BRI % T84 5 13 HPLC BH#IHAK S 3 L idF
BMAB L D IBHAOSFOIREERWS T EMFE LY
LBbhs, BL, SFHREML+IERSOB L
bEREN 3,

3. ELEEOBRE

OTC a7k T ild bt 1 + HE" 2Tk L, ki
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R LEBY, EDTAKUEOA -+ Y » PTROTC D
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Fig. 3. Typical chromatograms of (A) standard mixture (5 ng), (B) swine muscle extract, (C)
swine liver extract and (D) extract of swine muscle fortified at 0.1 zg/g
LC conditions were the same as in Fig. 2.

Table 2. Recovery of Spiked Carbadox and Oxytetracycline from Swine Muscle and Liver

1 (o,
Antibacterials Added Recovery” (%)
ug/8) Muscle Liver
Carbadox 0.01 90.1+1.7 80.2+3.2
0.1 85.6 0.7 85.0+3.7
1.0 86.9+1.2 81.7+23
Oxytetracycline 0.05 85.21+4.0 75.2+3.6
0.1 842+21 83.7+4.7
1.0 88.7t1.7 81.1+5.7

1 Values are mean=*S. D. (n=5).

H—tY o D EDTA MBI RERISEBIETH - 1225,
EREAEFWBE, Table 1 12759 & %9 Bond Elut
Cis XU Sep-pak Ci3 icB§L TI3, EDTA RMET G
BT 3EINENEF SN, HERDORIKIKS LR
OB 5/ — VRS ORBAMEL TV b
DEBbLI DY, FicoVLTIISHK, FICKTL 2w,
LI EofER, Bond Elut Cig #2834, EDTA %k
WETHEIH TR+ BENRSEONE T Eh b,
BEOBEHEZERL T2V -V Ty TRHA-M ) v ¥
1212 EDTA KM d Bond Elut Cis ZHWWA T &L
1.
FITEHESR, By vy HIHERICA 5 ) B

2y —VBBERWAC Ik, BKEYhDY L
7 7HP PF /o AP R2RIFICEINTE 5 &A2#E
Ut. 22T, CDX KU OTC OFiE bEHATE 3
DPRELIZETA, 03% 45 vB-A5 /=1 (T:3)
EFRHOWR kiR TNEBINEREG . 15,
CDX i3Xic L TREED TH 2 1%, BERBao Y
5 ZABEEHVTABELSROENXL TIT- 1. BEES
AN, BBIRE (4°) U CDX #EHE7A#K (100 ug/ml)
B1IERBLTHNREIZLBHOLNT, BETH-
1.

KFIC & » TH SN EEKAKRFHBHL®ED 7 o<
b 75 5% Fig. 3R d. SAEGITROES, BNk
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NREYE — 7 BB L BD SN EH, CDX R OTC %
Bt - FRI B L THER I 72,

4. fOREFOEE

CDX KU OTC #43H ¢ 5 LT, BARES R U
BiRmy e LTRASh T 2o biEH (vrv7 >
H, =ro75 v, +/o0VH, =y vREEY
H, ~/7o54 FREAEMERUOT I/ 7 ) a3y FRE
Y8 OFER R ARRAERETR T YIS
) 3 v FRUEWEER < £ OVEAIH LB BT I
BEURE Ntz LHL, 47 7R, "=y Y2504y
BRU<7054 FRAAYE G 360 nm g UV
BN EEE S @S » -7, —H, =to 75 VF (7
SSYRy, v735V0), ¥/0VFH (%) VB,
F+Y Y7 XK, Foi ) RUOTCEMD TCs (5
FESHA )Y, JALTRIHAL Y Y, FERUHA
79 v) 12360 nm iR UVIRINAZ B T %5, &
HPLC & F TR OTC KU CDX & BiFicHEN# &
nTBY, A EREE R SEM -

5. FNMENLEERE
EERAEOMICIER L 1 BIECIEVREBREMERR L <
LA, CDXi30.1~50ng, OTC it 1~50 ng O
TRIFSERELRL 2. KAKRUKEFEIZ CDX %
0.01, 0.1 ¥ 1.0 ug/g, OTC % 0.05, 0.1 U 1.0ug/g
DRETHRML, BINEERD (Table 2). KiFRIC
0.05 ug/g ML 2z OTC DEINEKR AKX, WFhbd
80% LIEBEMNEh, EERZES IR 5LUNEREST
HEE L THETNEERNE O A X 2RHB
i3 CDX 3HKEIN T 0.002 1g/g, KIFRET 0.01 1g/g,
OTC HARUHRE b 0.05ug/g TH -T2, Aikid
FAO/WHO ic & h #1&5 & 172 OTC K U CDX O H K
B EEM® (Maximum Residue Limit: MRL; OTC
DHREKR P TO MRL 32 h 0 0.1 KU 0.3
1g/8 CDX OEHABR KIS TO MRL ikzh
Z£h 0.005 KU 0.03ug/8) #RIWELTHY, HE

BEEL LTRSS LOlitssh 3,
B i3
AWK 6 (W) il M EF B, AW
CHET A REMEORELTIT-bDOTHY, Mk
BALICHE BT L 2 7.
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