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Abstract : A method for the isolation by matrix solid phase dispersion method and liquid
chromatographic determination of enrofloxacin and ciprofloxacin in pork muscle tissue is
presented.

Blank or enrofloxacin and ciprofloxacin spiked samples(0.5g) containing 0.05g oxalic acid
were blended with Cg(octadecylsilyl derivatized silica) packing material. After homogenization,
Cg/muscle tissue matrix was transferred to glass column made from 10ml glass syringe and
filter paper, and compressed to 4~4.5ml volume. A column was washed with 8ml of hexane
and dried under vacuum. Interfering materials were removed by ethylacetate 8ml and dried,
following which enrofloxacin and ciprofloxacin were eluted with 8ml of methanal under gravity.
The eluate containing enrofloxacin and ciprofloxacin wase free from interfering compound when
analysed by HPLC with UV detection at 278nm.

Enrofloxacin and ciprofloxacin showed linear response with UV detector at the range of 0.
05~1.0pg/ml and eluted within Sml elution volume of methanol from the matrix. Fortified
sample containing 0.05g oxalic acid represented more good recoveries than that of control

sample.
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Average percentages of recovery of enrofloxacin and ciprofloxacin were 93.30:+4.56% and 91.
84+4.17%, respectively, for the concentration range(0.05, 0.1, 0.25, 0.5 and 0.75pg/g). The

interassay variability of enrofloxacin was 6.02+5.33% with an intra-assay variability of 4.89%

and 6.75+2.68% with 4.54% for ciprofloxacin. Detection limit of enrofloxacin and ciprofloxacin

was 0.030pg/g in the spiked sample.

Key words : enrofloxacin, ciprofloxacin, pork muscle, MSPD, HPLC.
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Enrofloxacin3} ciprofloxacin& fluroquinolone Al g} ¥4
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o A ste] A8 Jehfn], b A ¥ o] (multistep mu-
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B3 EEABN :l Enrofloxacin3} ciprofloxacing 2}z}
10mg(base)®] A& 3| 2o} methanol2 100pg/mle] SHE =
THEF £F02 3o 20T EAIEA AL

B3 BEAEEY : EY EEUEAE 44 ImlY
Fall o] FH R 10pg/ml HEF Eo] YR A
AT Az g YT
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278nm, $-4-& 1.2mlmin 28 31 $H 72 E 0.00SAUFSZ
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Fig 1. Standard curve of enrofloxacin and ciprofloxacin in the
UV detection at 278nm. HPLC condition ; column, p bon-
dapack Cs(3.9%300mm, i.d.), mobile phase, D.W.-acetonitrile-
methanol(800: 170 : 30, v/v/v) containing 4m! triethylamine
and 4ml phosphoric acid, flow rate, 1.2ml/min, injection
volume, 50pl.
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Fig 2. Elution profile of enrofloxacin and ciprofloxacin with
methanol from C,; phase and muscle tissue homogenated
column.
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Fig 3. (A); Chromatogram of standard enrofloxacin and ciprofloxacin, 12.5ng(250ng/ml) of ciprofloxacin and enrofloxacin, respec-
tively, (B); Chromatogram of blank pork muscle tissue, (C); Chromatogram of pork muscle tissue fortified with enrofloxacin and
ciprofloxacin at 0.25pg/g. HPLC condition; column, p-bondapak Cis(3.9% 300mm, id), mobile phase, D.W.+ acetonitrile+ methanol
(800:170:30, v/v/v) containing 4ml of triethylamine and phosphoric acid, flow rate, 1.2ml/min, detected at 278nm.

Ji % 2] 4 A (emrofloxacin; R = 0.9999, ciprofloxacin; R
- 0.9998)% LFERARITHFig 1)

RERDH Methanol, acetonitrile & ethylacetate 2}2}o}}
t) 3t} enrofloxacind} ciprofloxacin®] &% -& Wi g 2
7} methanols §E &R AL A] F o] 888%F o
g gEnd ¢ 2& IAFES el £580)

2A 713 8 Y ThTable 1)

EDTA% oxalic acid®} H7HAl 58 @ =59 ox-
alic acid& 0.05g ¢S50 2 HJIA 77 Y EDTAS oxalic
acid& 7}z+ OOSgéS] 7<47]—/\1 o == Table 29| 4] ¥+ v}o}t 2
0] 90% o)l =& JF&e WEM are, dohetA @
g et EDTA“J:% e Aye we I s vg
o] oxalic acidZ 3 7}A]ol] enrofloxacin®} ciprofloxacing]

3\ &o] v Fokge ¢ 4 ATk
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Table 1. Recover rates of enrofloxacin and ciprofloxacin with three eluting solutions

Fortified amount

Recovery rate (%, mean, n=2)

Eltuing solution

(ug/g tissuc) Enrofloxacin Ciprofloxacin
A;tonimlc N 0.5 9.26 10.99
Methanol 0.5 94.71 88.82
Ethylacetate 0.5 ND ND

ND ; not detected

Table 2. Recove
and oxalic acid

rates of enrofloxacin and ciprofloxacin in fortified pork muscle tssue depend on the presence of EDTA

Added compound Fortfied amount

Recovery rate (%, mean+SD, n=3)

(k8/8) Enrofloxacin Ciprofloxacin
EDTA 0.5 78.63+ 4.43 4540+ 7.57—_’—_
Oxalic aicd. 0.5 90.64+ 421 98.54+5.70
EDTA/Oxalic aicd. 0.5 94.31£17.32 90.60+ 8.2
Not added 0.5 47.94+18.52 24.791£14.00

Table 3. Recovery rates of enrofloxacin and ciprofioxacin isloated from fortified pork muscle tissue

Fortified amount

(1g/8)

Recovery rate [%, mean (CV), n=6]

Enrofloxacin Ciprofloxacin
0.05 0344 (1474) 8806 (1124)
0.1 87.29 (3.53) 90.97 (6.90)
0.25 90.39 (1.29) 88.01 (4.92)
0.5 92.13 (7.25) 90.57 (6.11)
0.75 97.34 (3.29) 97.44 (4.56)
Mean recovery(SD), % 93.30 (4.5g;~ 91.84 (4.17)
Intraassay variation, % 4.89 4.54
Interassay variation(SD), % 6.02 (5.33) 6.75 (2.68)

CV ; coeficient of variation, SD ; Standard deviation

Methanololl 2|8t enrofloxacin®t ciprofloxacingl
2EUM : A7 9 enrofloxacinFciprofloxacing H 713 &
A F A ER BT 4835 397} Smie] A
98%o) 4ol §& 5 UHFg 2). olA s AHE T3t 8
me A FE L0k o2 HaHch
Enrofloxacin® ciprofloxacin® 220tE13 % &

E]F0M 3|8

7t E 59 enrofloxacin®} cipro-
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floxacin EFRFHE H7HE £5F F2H AN ot
FE&AAF HPLCY F98td 4& AZnE RS Fig
3o A H& A3 2o] ciprofloxacind} enrofloxacin 25
daagie AR 22vEIRS JEUT ol
2 #AH o2 E&d enrofloxacin} ciprofloxacing 2}Hz} 0.
05, 0.1, 025, 0.5, 0.75ug/g A7}5 Z+2o) ghate 34 &S

TF& ZH3 enrofloxacin® 87.29~9734% 121 cipro-



floxacine- 88.01~97.44%9] %33 IJF&L VYo
o, WolAs 1.29~14.74% 1) T cipro-
floaxacin- 4.56~11.24%0] ] 1L. interassay variability = 4.89
%9} 454%0| om, Aol ALEH FA7)7¢ UH#
LA JE intraassay varability: 212} 6.02%9} 6.75%0]
lch

+ enrofloxacin-&

I E

Enrofloxacin} ciprofloxacin® = ol A 7}&AH o] A

SAZ ARY YL ®otoly g} enrofloxacing Alg A
THAZANE ALgo ] T o] A&FoAM o] BFe
ZF7bsAe] hE 2o o]F B g Ay o

RAid g A< “%ﬂ AAolth. BATA A 5F
o A} quinolone A F ¢ FHFTAE T2k e
dHFe frlgFor o Wﬂ%

F28uz F231 SFEYAF ©
(solid phase extraction)¥H Eo] ¢4 U, 184 0]
g BEE 718 287 gov AAFR A
A g Alzte] Weol A8y Wi P NEE %
Aol BAstEuE HFaA gk old@ P F8
37 S8l # 2o Barker 52 A& nAHFE Y 2
obA fref AR o) packingdtil AE AAT F &2
£} 2 FZ 3= MSPD (matrix solid phase dispersion)®}
4 Bastgo ™ ol d WYL 05g9 A5 20g
g Cue EF8A FHdX FAFAIIEH ojdf A=
9} Ce7te} WHGRA L oF 1,000m™ s ZEHH o7
EFAY AR A a5l FHA A8 C
150 Wi FEA wEdnE A Aoy v FA4
EZL H549 Cuoll EAHY @l dol} 349 &
AL Cpd B =2HA Brhe HE ]88 A EA
e Wolth olzlg WHE AHEm £E 405
A A AMgdAe o] v T 3
Fo] & B ofet Azl A ARFHDZ ther9
Aad gty 2HFEAE AEEA AT 5 e
£ 7+E g Wy olt). Enrofloxacind} ciprofloxacing +2&
AA S E3E e P18 7hAa Qo d3FHE7E
o] 43t A& PPtio) HaFel gk B Ao
ME F7HA ol EF 28R 278 nmo| A Hje] &
BFxg 27 Wi AR HEIE ol &3td FAH
A% A&%Fol 3o, 0.05~1.0pgml Fx= H9

AM FEg 2448 HehArkFg 1). Ag o oxalic
acidi} EDTAS MW] BRE A4E MNB/CERY
enrofloxacin¥} ciprofloxacinz} &0]38}A4 22 % & ¢sgte
W 0.05g9] oxalic acid& AlB o} H7AE U*a e #a&
& UEhATH(Table 1), ol 2i & A#E 445 HEZGA
o]2¥ & MSPDA A E 44'"g wsad. o
g o] f& oxalic acid7} F7]oj &5} & AFaH, Al
B/CsEEA Y pHE PF0Fo] enrofloxacind} cipro-
floxacin7} €& &vjo] & %7 F7) groT 24Y
t}. £& 8l methanolo] acetomtrllcolb} ethylacetate .
o AR/CETMZRE 9538 F33A enrofloxacin
3 ciprofloxacing £ #3819 7] W&o methanolZ # 3}
o, £&5 e ¥ Smlo]Ho 98%¢°)AHe enrofloxacin
3} ciprofloxacing % 5| o (Fig 2.) 8mle] 2339t} Co 3t
NE2 Alzd YA hexaned o] &3t P& AA
831 AZAZ) ¥ methanolZ &2 A& enrofloxacin@}
ciprofloxacino] FE 3 $2HYOY B Age) BA
Zstel A 50E HPLCH FYA = W EFE st
o baseA o] £ A1 AL R ¢k} hexane o
2 AAAZ F thA ethylacetate SmlZ A A H Al = v &
31 basedo] HAHRUT &E2 AL 0TAN wFA

#o] A4 g do] &1 vpghe| dolglgl ot o] F4
°ﬂ AA =43, ANEHE 25402 =9 FS T4
Tk olF Thl AREALI0X A= ATE 43
£ 9L 4 YN 04mIAHE 474 AFEQJG. o} g
A 42 o 5td g HPLCH FY3ta AF9] ¥ 278nmei A
ZE A& Fig 34 e A3 o] dzAss W
Azt QA ke, A7AgANE ARE chro-
matogramg A& F AT 5 12mlmin, FFE
502 HEE 3% 44719 AEZEE 1.50g(30ug/m],
30ug/g tissue)o] A tH. =55 enrofloxacinF}ciprofloxacing-
MSPDA A 8] & HPLC/UVEA stE dido] EAlwozg
Ao AR E 2AMe7] Hete] diEA R FEEA
A E(0.05, 0.1, 0.25, 05 2 0.75pg/g) S A %3] BA 5
A7 HARYEE Yo A enrofloxacing} ciprofloxacin
o Yasygy FFUAE 27 9340+£456%% 91
84+4.17%% v $ <Falgom, g7 o](interassay
variability)9} EFAAE 27 6.02:+533%% 6.75+2.
682 S-S, £47)718 A e AFudel
(intra-assay variability)= 2}2} 4.89% ¢} 4.54%2 F 3531
=
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ol 21§t MSPDA A & W& 223 0.5g)9 ARE o
4380 A gAAg gA7) st WA ko] Aoy
T AL g9 F71E4HMEm)E AHE7] GE 7]E
BA =SB ol T AAFFS W (solid phase extraction)T}
e ¢ HEID AAAA Yotk Eg ojefg
w2 71] 7‘4}%3]%" T 9,1-!- e g do) A

Tg a -&6}'\—-

Eﬂiﬂﬁ}“ o ofie BE 7Y h’m‘)ﬂ Eﬂﬁ}"q en-
rofloxacin®} ciprofloxacin®] {82 A48 #£4%
FolE oz F43HA 2Y Ao AlgH

2 £

E %o FFEE enrofloxacin} ciprofloxacing A &
AL EAHMSPD)A A & o] &8t F&3 1 2
HAE715 o] 4% dMazngagdygos A
A¥S ¢ 43 g8y 22 448 Ut
1. Enrofloxacin®} ciprofloxacing 48] % A& 7o o3}
of ¥ 3 weAHe vEpeY, 244y T EES
M s AA4 S e

2. Methanolo] C,/4% ¢ 23 F enrofloxacinz} cipro-
floxacing 7}% 584 €5 A4 21 oxalic acidE A
2o A7HE uf 2uf0] 4] 35 & 9 FIME YERAUT

3. AgRAAEAAA R RS MHDANA hex-
ane 0. 2 A A ¥ ethylacetate 2 A4 H 3 7= basedl o]
AR A2EIRE 4& 7 UUT

4, 5% enrofloxacin®} ciprofloxacin®] ¥ 3|48 3}
FZ2HAE A7HEE0.05, 0.1, 0.25, 05 2 0.75ug/2)8 9)
o) A z+z} 93.40+4.56%% 91.84+4.17%0|oH, A ¥
7H9 o] (interassay variability)= Zt2h 6.02+5.33%% 6.
75+2.68%0] %] 1, A & 8 o] (intra-assay variability)= 2}
7} 4.89% 9} 4.54% = 539

5. E43d A 7284 enrofloxacin®} ciprofloxacin
25 0.03pg/g(0.15 ng)o] At}

rr e }:1

olAte] ARE 2¢se] ¥ o ANELAFEANIY
o] 98 =5% enrofloxacin®} ciprofloxacing] A g ‘;

HPLCUVEA L 71E9 ¥ & A g & 3= ¥y
2 AEHY, AN o] s # 270 Zl‘?b}‘ﬂ
48] A g A AEEA enrofloxacini} ciprofloxacing
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