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Multiresidue Determination of Tetracyclines in Eggs using Liquid
Chromatography with Ultraviolet Detection
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ABSTRACT - An analytical method for the simultaneous determination of four tetracycline (oxytetracycline, tet-
racycline, chlortetracycline, doxycycline) in egg samples was developed and validated using liquid chromatography
with ultraviolet detection. Egg samples were extracted by the liquid-liquid extraction based on acetonitrile. The chro-
matographic separation was achieved on a reverse phase C8 column with gradient elution using a mobile phase of 20
mM oxalic acid (pH 1.5)/acetonitrile. The procedure was validated according to the Food Drugs Administration
guideline determining accuracy, precision, and limit of detection. Mean recovery of tetracyclines from spiked egg
samples (50, 100, 200, 400, and 800 pg/kg) were 78.8-109.3%. Linearity in concentration range of 50-800 ug/kg was
obtained with the correlation coefficient (r%) of 0.994-0.999. The intra- and inter-day precision (relative standard devi-
ation; RSD) was between 0.3-12.8 and 0.2-11.7%, respectively. Limit of detection (LOD) and limit of quantification
(LOQ) for the investigated tetracyclines were 30 and 50 ug/kg depending on egg samples, respectively. This method
was reliable, sensitive, economical and suitable for routine monitoring of tetracycline residues in dairy egg.

Key words: Tetracycline, HPLC-UYV, egg, method validation

Bl ESAL] E-(TCs)Al= 389 3R] (broad spectrum)
2, FEoIA SAENY] FEY AW oWstz 7}
9 ANEE AT S8, eS8 & S
oA A7+ 800E A== 71 ®o] AlLHT Yuhh 7=
A 7HE S8l AMEEHE HEZA | ZFUA FAEL S
SAE EgRA L] 2/ (0TC), HE&ALO]E(TC), F2EH)|
EZAPO)ZH(CTC)OIH, o1& thatd Codex, 7=,
H 5 AAATS BB sEvEeME A5, § 2 44
Fol A 273]-87]F(maximum residue limit; MRL)S A
Al de FARA, -7 5 100 pugke, 7+ 300
ug/kg, A4 600 ugkg, AT 200 pg/kgd E thi Aole
UAITE 100-600 pnghkg FFEO 2 AAd FAet Yot
2 olzigt TCs Al FAEZE Al 4o, ol Fos}
A HH ABLRE o] Ao BAHIT

53) 0] %

*Correspondence to: Dong-bin Shin, Food Analysis Center, Korea
Food Research Institute, Bundang, Seongnam, Gyeonggi, Korea.
Tel: 82-31-780-9126, Fax: 82-31-780-9280, E-mail: shindb@
kfri.re.kr

370

FAA e A} AREA] AT W AFIVsA0l L8R, F
B2 F ] kiAol Azhe BAI7F tFH 2 Ut wet
A, ol FAAe o H8oR AFL A EAT}
S gl we, oldl tig AAHL AE A AE F
25 IBELS AEs]) BN ¢ e BAEEH o)
St 2F R w2 AU, A, AR o HEF
3 AFo] "o Aot e, 2 FAEZ o
g AR BAAAE Ve B AERAIe] 2EE §
HEF AGE e R FARAYY o] B
8] JYHZ Jouh? Fuje] Ao old gk A7t
w9 mekgt Aot

W ele] BAMA BaHo e, AF F HEZL
ol EUA YYEAY AFAFHLEE, 2FYYHe R

MAREAY, ARy, BEazolEag Y 5
o itk aEh}, o FWe) AHYZ Be 59 AR

ST A& Adsed olgd & oy, 7
A
o oz | Al

T,

ofzl & wHol Ut

AEFRoEE



B AAYrt vlaA folstn AP o, B
& EAAAE 9S4 = HPLC(high performance liquid
chromatography)>'VE o] &8 #A4o] 71 wo] AR H
I 9ok ¥, AE AARHeRE AEE CI18 Bul
Este] AJAR dye SAAT Fibe] i ve
£2 {&3= AEIAY B4 2] (matrix solid phase
dispersion: MSPD)*'?3} EDTA(ethylenediamine tetraacetic
acidy-} Mcllvaine, oxalate bufferS T &3 A4 &9 3}
A F2dt9 C18 7IERIRARE A shs A d2Ey I,
EDTA-Mcllvaine buffer, sodium succinate buffer, citrate
buffer 59 2§ &A3}o| A ethyl acetate, actonitrile'™'¥
o #7182 FE3hs AdFEHo] Rugy dnh

weba B Aras, FueeM Rud HEZAe)Z
YA FAEZR OTC, TC, CTC, DC 45L& FAo) 24
g g de BNy FHuEL EUE, A A
Aol 484N HH o) A WHS /Ndste) HPLC
€ o] &3 2, AL gyt sk

HEE YA

2 Addd AHgE HEZA)ZAA(TCs) EEFL
oxytetracycline(OTC), tetracycline(TC), chlortetracycline(CTC),
283 doxycycline(DC)2 =% Sigma(St. Louis, MO,
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Table 1. Analytical conditions for HPLC determination of TCs

Column Zorbax Eclipse XDB-C8
(150 mmx4.6 mm, 5 um)
Detector 360 nm
Mobile phase A: 20 mM oxalic acid (pHL1.5), B: acetonitrile
Column temperature  room temperature
Flow rate 1 ml/min
Injection volume 10 ni
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Fig. 1. HPLC chromatograms for (a) blank egg sample, (b) spiked (200 pg/kg of each TCs) egg sample and (c) standard of TCs (200 g/

kg of each TCs).
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Table 2. Calibration and sensitivity data of the four examined
TCs

Analyte Calibration equation LOD LOQ
a b (ng/kg)  (ugkg)

Standard solutions
OTC 2.37 -3.68 1.000 9 27
TC 1.55 9.76 1.000 15 45
CTC 0.39 1.59 0.998 16 49
DC 0.31 302  0.999 14 43
cgg
OTC 1421  -12898  0.999 30 50
TC 8.24 -34.16 0997 30 50
CTC 5.12 -59.31 0.997 30 50
DC 7.82  -222.83 0.994 30 50
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Table 3. Intra- and Inter-day accuracy and precision, and recovery of the developed method for the determination of four TCs in egg

samples
Intra-day(n=5) Inter-day (n=7)
Analyte Added R
(ug/kg) Measured = SD RSD Recovery Measured = SD RSD ecovery
(ngrkg) (%) (ng/ke) (%)

50 50.5 + 4.0 8.0 108.1 520 + 45 8.6 104.5

100 99.7 + 34 34 99.5 979 + 62 64 994

OTC 200 200.1 + 2.7 13 95.6 1987 + 40 57 973
400 3972 + 8.6 22 97.1 3955 + 8.6 37 96.8

300 8023 + 5.5 0.7 98.3 800.3 = 8.6 L1 997

50 474 £ 37 79 90.0 514 = 6.0 117 877

100 975 + 3.7 38 82.6 103.1 = 10.0 9.7 83.7

TC 200 199.6 £ 11.6 59 814 1984 £ 9.7 8.6 83.9
400 4067 + 11.2 4.8 83.0 406.1 = 98 44 82.6

800 7907 £ 72 09 78.8 7939 * 8.7 22 79.6

50 577 £ 0.7 12 97.4 56.0 = 2.3 42 99.6

100 96.7 + 5.3 55 81.0 98.6 + 54 55 86.7

CTC 200 198.8 + 4.3 22 82.5 1972 £ 45 23 82.9
400 3975 + 3.8 1.0 83.0 396.8 + 3.8 1.0 83.4

800 802.7 + 2.1 03 80.3 803.1 £ 1.8 02 822

50 569 + 7.3 12.8 108.4 573+ 53 9.3 109.3

100 97.0 + 45 47 97.1 963 + 4.1 43 974

DC 200 1952 + 6.8 35 101.5 195.1 + 56 29 101.7
400 4024 + 44 48 104.4 4019 + 37 40 104.8

800 7992 + 2.2 1.6 103.9 8001 + 1.6 12 105.0
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