Kor. J. Food Hygiene 8(1), 25-35(1993)

x| I=nlEDCHHE 0|28 S

oSXTE F9

T SAl E4

Hd - MY -

HES - Bl

CHT A A EHBE 73

Simultaneous Determination of Residual Synthetic Antimicrobials in
Animal Muscles by High Performance Liquid Chromatography

Kyu-Saeng Jung, Mung-Sik Chae, Chang-Dong Kim and Jong-Bea Kim
Public Health and Environment Institute Dea-gu

ABSTRACT —This study is conducted to develop more convenient simultaneous determination me-
thod by HPLC for mixed antimicrobial agents (sulfamerazine; SMR, sulfamethazine; SMT, sulfamo-
nomethoxine; SMMYX, sulfadimethoxine; SDMX, sulfaquinoxaline; SQX, furazolidone; FZ, zolene;
ZOL and ethopabate; EPB in muscles of bovine, pork and chicken. The drugs were extracted
by dichloromethane and water. The extract, after solvent evaporation, was partitioned in hexane/water
and water/dichloromethane. The dichloromethane layer was filtrated with anhydrous Na;SO, in ;G;
glass filter and was evaporated to dryness. The residue was dissolved in mobile phase. The test
solution analyzed by HPLC. The chromatograpic conditions were as follows; Column-Spheri 5 RP-
18(4.6 X220, 5 n), Wavelength-270 nm, Mobile phase-acetonitrile: 0.005 M oxalic acid (22 . 78).
The average recoveries of drugs from muscles of bovine, pork and chicken spiked standard solution
were approximately 74~99%, 73~99% and 75~96%, respectively. The Limits of detection were
5 ppb for SMR, SMT, SMMX, SDMX and EPB, and 8 ppb for SQX, FZ and ZOL.
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Scheme 1. Analytical method for antimicrobials in
muscles of bovine, pork and chicken.
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Table 1. Condition of HPLC

Column: Spheri-5 RP-18

(220X 4.6 mm, 5 micron)
RP-18 NEWGUARD

7 micron, 15X3.2 mm
acetonitrile : 0.005 M oxalic
acid (22 :78)

Column temperature: Room temperature

Guard column:

Mobile phase:

Flow rate: 10 m//min
Wavelength: 270 nm
Injection volume: 10 ul
attenuation: 2

chart speed: 0.5 cm/min
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Fig. 1. Absorbance spectra of SMR, SMT, SMMX, SDMX, SQX, FZ, ZOL and EPB.
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Table 2. The sorts and ratio of mobile phase

Mobile phase Ratio
0.005M oxalic acid : acetonitrile 78:23
0.02M phosphoric acid : acetonitrile 78:23
0.017M ammonium acetate : water: 10:67:23
acetonitrile adj pH5
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Fig. 2. The Variation of Retention time by adjusted
pH of mobile phase.
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Fig. 3. Typical chromatogram of about 0.5 ppm sta-
ntards.
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Table 3. Recovery data by pH of water in extracts
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SMR SMT SMMX SDMX SQX FZ ZOL EPB
25 49.3 55.1 64.2 78.8 74.6 76.1 85.3 925
7.0 80.2 86.8 74.0 80.9 80.6 79.6 94.0 99.5
10.5 0.3 0.6 0.3 0.3 0.2 78.5 86.4 93.8
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Fig. 4. Chromatograms of spiked and unspiked bo-
vine muscle.
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Fig. 5. Chromatograms of spiked and unspiked pork
muscle.
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Fig. 6. Chromatograms of spiked and unspiked chic-
ken muscle.
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Table 4. Recovery data for the determination of antimicrobial agents in bovine muscle

Fortification

Average Recovery(%)** SD

level, ppm SMR SMT SMMX SDM. 5QX FZ Z0L EPB
0.05 825+ 35 887+52 758+19 89.1+29 845+t25 B8lL0+61 902f41 994+30
0.1 800+20 880+58 721+36 856+30 803+34 782138 914%33 97.2x24
1.0 789+ 40 849+32 768+41 900t40 802+60 825t33 889+t28 995129
Total 808+ 18 840+t39 749+25 882+23 8h0%42 B806+22 902+13 987+13

*Replicate of three
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Table 5. Recovery data for the determination of antimicrobial agents in pork muscle

Fortification

Average Recovery(%)*+ SD

level. ppm  gmR SMT SMMX SDMX SQX FZ ZOL EPB
0.05 796+ 40 835+38 741+28 848+t59 834%52 854+80 84.1+36 983+29
0.1 821+27 831£28 725+31 850+40 754+28 781+40 886+35 99.1+4.1
1.0 802+35 868+t41 740x21 809+3.1 806+39 79.6+38 94058 995%58
Total 806+ 13 845+20 735109 836+23 798+41 810+39 889+50 99.0+06

*Replicate of three

Table 6. Recovery data for the determination of antimicrobial agents in chicken muscle

Fortification

Average Recovery(%)*+ SD

level, ppm SMR SMT SMMX SDMX SQX FZ ZOL EPB
0.05 864+ 44 89.1+52 764+29 881+62 792+36 836+51 921135 947140
0.1 80.7+38 86140 70534 852+48 768%f35 769t29 880+48 952+38
1.0 815+ 32 874+50 771148 824+40 815%29 828+38 912442 9821+40
Total 829+31 875%+15 747+36 852+29 792+24 811%£37 904+22 960+19

*Replicate of three

am garrlAgeA 89g-E Table 6of4
B v} zro) Aujvabzl 82.9%, AMubvlebxl 87.5
%, AR e EA 74.7%, Aoc]w| Al 85.2%, A

=l 79.2%, FetEeE 81.1%, & 90.4%,
Jd Egtdo|E 06.0%E Jebydch

o H

A AETHAAE oAl A 4],
AR oo A, dap3say Jn FepEe el
GC-ECDZ Azeelrl, 3 Z2]i o Edhwlo] =
¥ HPLCE Apgate] 7z o= spdgdsts
so] el FAHE Fo] AFHAE muEH7
AsAE A7t AR AR7F we B oople R
dxelAgde vlad Fisich dE 5o AET
A Aol Eale] ApdEMA) 18] 4o 28
s A8 f-7]85) 800 ml, T FAhFEF 300
g A=elx Ax Aol pH 240 F=
Azt e g7k gl ¥ A o #4
FEAE AEE FNY o g A A3l
Amch

aeba) £ SR AR gloide 2o

it

L

Ao

B2 7hed & 2P E AHstaal st
HPLC #Z7] FellA 7H ol B3 & UV-
VIS H&71& AHgshdel. =g A8494] 2A)4]
GAdFu T3 22 FAAY Cp 7HERA] 55
o] % BAAAE APz A AT
7ule| Adztzt EAztel AFAe ztelolA et
v 2 38 2/fE ERA e, F
Z8uol 23t FEES AAIAL Hasg F
Aol 7180 &FF AHE H FE8vi9] pH 7|
2z Zhdsta A% AR EAuhgs 888t
2 shsdch

gk e] st BAjo) M7 o2
7] Wil ZhEEE S4 AR Fo ARYA
FEAE BAE7] AsiMe Adelseldl AlmelA
Wk s3hEe e e F Qe FEEe
HAgAe) Folicts FR3ch o) 5ol 4
Al Qe oA Aol AE7A] A
AakgAl e EMel ARHAA FE80 5L divE
o] oM EYEY, olHE, FREXF, tivdEFo}
vl=, 2AblA, dEzede o) £ 45
o2 e EFH AH-HAA g3, EHEARRE
$gEAT 54T pH 2o FE3 80 ¥

The Korean Journal of Food Hygiene Vol 8 No. 1



Simultaneous Determination of Residual Synthetic Antimicrobials in Animal Muscles by HPLC 33

e A AR Fol Ak DA AgHoR
AA37] $i8te] wEellAREY T3 22 A <
Wz} $le] 1ol 34 FE 4R AR EE
L5 ol Cudt & TA7IEAL] WS &£
wid.e o]43 MSPDMatrix Soild Phase Disper-
sion) WHjP®e] ARg-E|ejx]7|% Fhri

£ AfeMe A8aFE4E 239 daza
S AHg-ste] AlRUY] AR A E FEIL F
o) g A uE g HAE FelE Fale] &
B EAske AEAEAE AAY o &350
Aehe AFIAE v Tl EFEaege
2 AFa2gozis FHEHY Wl E i 3
ofch dubziog o/e) Rujel giyow AHHw
ol olHAe) A Szt FelE B A
Fo g ag At A& HEA A £
Ao ALEE AlgFE 4ol o FEH HFE
Zoet o wsjgAe] Ao FujHAel glo
A R Aol oMol yAgle] ARG £
8 & o]t 2= dlu] A Ak} o}
AEUELS =02 wi welAGEAT &
§rate] AHER FE2 A M A/ FuiA] oA
Ao Algted FHAV Cp 7LEZ A Ee JAE
gHAe Hweg Yok

a2l HEFENE FrIshtEFRe]
3Gy Selodmrle oinlg g AtEEIE F
Aasia o)A 1miol =l A1y 4-9E HPLCs
Fola] A vhehd @2 ebE 234 508 o] F-A
o W& do + 9e oui Fax wHEsA

oo e o

Wl e

o)

ekgtom 7t AlEol| A o} FAdEFA e AHrls)e
& 2 AL wwA Foioh 28n HAEPAE
25418 5gol Wsted Adsleiztal 5ppb, Aoelet
Al 5ppb, Aw x| EAl 5ppb, AW &4l 5
ppb, d3A>=Ael 8ppb, FehEe|E 8ppb, &l
8 ppb, 121l o Eztulo]E7} 5ppbyler &3
Eo} ABFYFE w3 HFAY LA FE E
Jdoz HEFAE YS Y 5 U Aol £
EA A2 AR F ol EAlske vk §
A HFES kst Akl 2YE =)
| F& FAupgelet A7bElcy

=3 o2i7lA] olFA4rlel 152 pH 3l
2% 2 FAGTAEY tzp X A3 FeRe AA
A7, F H4EE 7 AIFAEY] HAHA
TLC, GC, GC-Mass 59 & Au|E AME-31A
A el A AAlE A Frabd AlgelA 4
date et EFF=A| YA wefste] =] HPLCH
o8 7t gA3EA S AEgde] F83] hedte
g} Q7=

agja ouj Al & A it Al of
Urlek 2episaE 2780, SA4ARE 3258,
b2 438 do FelEg e 9] 84 A
Al FAEAA o] VT w2 sagert
Bhrislel B Ayl AYAAL Jol7lubalE
ol EAE Fo oM EVERS] L 65%5E &
o 5% Fejse] & FAEAMATANN F 7
o] AL E Abgslo}l e EHFoZ AHS
}.

)

«

e
=

2299}

B Qe s Hnr|, fxnr], g7 Fo Fsts Astuietal(SMR), Aabelelsi(SMT), AR e ol 5 41 (SMMX),
A 9w 2 A1(SDMX), AohaE4(SQX), $215e]8(FZ), £ (ZO0L), ol Eshol=(EPB) 5 434 8% gt
A&stn 7P FAEAE S eI BAEAEAe 2 270 nm, )54 47 = 0.005 M Oxalic acid : Aceto-
nitile(22 : 78), Al8&24vl 2 B3 tJE22debg Abgsteln AL Wiy E, B/H22 2R B E o gehach
7t A goll gAEFA TELNS H st 9ol AL A HFEFEHL HPLCH Fiste] vebd 2k A 3-F A9

Fele B 2 AR ARG TAEY HArEe

2] 7)ol 4] 74~99%, HR] L7 el 4] 73~99%, Toll A 75~96

%2 ehdch 724 SMR, SMT, SMMX, SDMX, EPBell4 5ppb, SQX, FZ, ZOL| % 8 ppb2 veptom 7
SAGFASY F53AY 9 pH Wl g Aazadyeld AA 55 Fol FEd HAE g2 AvE

Abg-3hx] ¢ba | HPLCTo. 2% alo] 7hs-83ich

The Korean Journal of Food Hygiene, Vol 8 No. 1



34

10.

11.

12.

13.

AmE, A

K. & Jung M. 5 Chae C D.

C BZAARE R AEd, YA EsL 548-567 (1991).
. AOAC: Association of official analytical chemists,

Virginia, 15th ed, 607-636 (1991)

. BARGRRLEDE | DAREBETES432-434(1991).
. Thomas, M.H., Soroka, K.E. and Thomas, S.H:

Quantitative thin layer chromatographic multi-
sulfonamide screening procedure, J Assoc. Anal
Chem, 66(4), 881-883 (1983).

2, 7+ 9% Sulfadimethoxine2] AS
2 A el g xRl #F AT, FvlEd TR
B 12(2), 349-355 (1985).

. Horie, M., Hoshino, Y., Nose, M., Iwasaki, H. and

Nakajawa, H.: Simultanious determination of anti-
biotics and synthetic antibacterials in fish by high
performance liquid chromatography, FEise: Ka-
gaku, 31(6), 371-376 (1985).

. Tsukuru, O., Masakiyo, U., Toshiki, O., Toshitaka,

0., Kaoru, T., Hiraokatasu, A., and Eigo, T.: Gas
chromatographic determination of ethopabate in
chicken tissues using flame photometric detector,
Shokuhin Eiseigaku, 22(4), 279-284 (1981).

. Matusik, J.E., Sternal, R.S. Barnes, C.J. and

Spone, J.A.: Confirmation of identify by gas chro-
matography/tendom mass spectrometry of sulfa-
thiazole, sulfamethazine, sulfachloropyridazine
and sulfadimethoxine from bovine or swine liver
extracts after quantitation by gas chromatogra-
phy/electron-capture detection, J. Assoc. Off. Anal.
Chem., 73(4), 529-523 (1991).

. FdaAErjed T =Y EEEAE D AE F A

A S e RS B A 39 A
7, 145-166 (1991).

Oka, H., Ikai, Y., Kayamura, N, Yamada, K.O,
Harada, K., Hirohiko, M.U. and Suzuki, AM.:
Determination of eitht tetracycline using thin la-
yer and high performance liquid chromatography,
J. Chromatogr., 393, 285-296 (1987).

Torel, ], Cillard, J., Cilard, P. and Vie, M.: Simul-
tanious analysis of three antimicrobial agents in
feed premixes by reserve phase high performa-
nce liguid chromatography, J. Chromatogr, 323,
447-450 (1985).

Long, AR, Hsieh, L.C, Malbrouth, M.S.,, Short
CR. and Baker, S.A.: Multiresidue method for
the determination of sulfonamides in pork tissue,
J. Agric. Food Chem., 38, 423-426 (1990).

Horie, M., Saito, H., Hosinno, Y., Nose, H., Naka-

14.

16.

17.

18.

19.

20.

21.

22.

Kim and J B Kim

jawa, H., Yamane, Y.: Simultanious determination
of residual synthetic antibacterials in fish by high
performance liquid chromatography. J. Chroma-
togr., 538, 484-491 (1991).

Takeda, M. and Akiyama, Y.: Precolumn derivati-
zation of sulfa drugs with fluoresamine and high
performance liquid chromatographic determina-
tion at their residual levels in meat and meat
products, | Chromatogr, 558, 175-180 (1991).

. Takeda, M. and Akiyama, Y.: Rapid determination

of sulfonamides in milk using liquid chromatogra-
phic separation and fluoresamine derivatization,
] Chromatogr, 607, 31-35 (1992).

Park, O.W.: Liquid chromatographic-electrochemi-
cal detection screening procedure for six nitro-
containing drugs in chicken tissues at low ppb
level, J. Assoc. Off Anal. Chem., 72(4), 567-569
(1989).

Ueno, R, Uno, K. Saburoh, M.K.,, Sauroh, SK.
and Omki, K.: Simultanious determination of sul-
famonomethoxine, sulfadimethoxine and their N4-
acetylated forms in fish tissues by high perfor-
mance liquid chromatography, Nippon Suisan Ga-
kkaishi, 57(3), 549-554 (1991).

Horii, S, Momma, C., Miyahara, K., Maruyama,
T. and Matsunot, M.: Liquid chromatographic de-
termination of three sulfonamides in aminal tis-
sue and egg, J. Assoc. Off Anal. Chem., T73(6), 990-
992 (1990).

Walker, L.V., Walsh, J.R. and Webber, JJ.: High
performance liquid chromatography of sulfonami-
des extracted from bovine and porcine muscie
by soild-phase disperation, J. Chromalogr, 595,
179-184 (1992).

Wiess, G., Duke, P.D). and Ganzes, L.: HPLC me-
thod for simultanious analysis of sulfadimethoxine
and ormetoprim in tissues and blood of cattle,
chicken and catfish, J. Agric. Food Chem., 35, 905-
909 (1987).

Bergqvist, Y., Eckerbom, S., Larsson, H. and Za-
deh, N.M.: Reverse phase liquid chromatographic
method for the simultanious determination of the
antimalarial drugs sulfadoxine, pyrimethadine,
mefloquine and its major carboxylic metabolite
in plasma, /. Chromatogr, 571, 169-177 (1991).
Hori, Y.: Systematic analysis of synthetic antibac-
terials in chicken muscle and eggs by high perfo-
rmance liquid chromatography, Kor. J. Food. Hy-
giene, 24(5), 447-453 (1983).

The Korean Journal of Food Hygsene, Vol 8 No 7}



Simulftaneous Determination of Residual Synthetic Antimicrobials in Animal Muscles by HPLC 35

23. Hori, Y.: Determination of synthetic antimicro-
bials in culture fish by high performance liquid
chromatography, Kor. J. Food. Hygiene, 25(2), 158-
162 (1984).

24, Ikai, Y., Oka, H., Kawamura, H., Hayakaya, J., Ya-

mada, M., Harada, K.I,, Suzeki, M. and Kazawa,
H.: Application of an amimo cartridge to the de-
termination of residual sulfonamide antimicrobac-
terials in meat, fish and egg, /. Chromatogr, 541,
393-400 (1991).

The Korean Journal of Food Hygrene, Vol 8 No. 7



