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Studies on the Determination and Residues of Antimicrobial Drugs in Chicken Eggs
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Abstract

This study was attempted to determination and residues of antimicrobial drugs in chicken eggs. A microbiological
screening method was developed for the determination of antimicrobial residues in chicken eggs. 10 g of whole eggs were
extracted 10 mL of citric-acetone buffer in paper disc diffusion method.

A matrix solid-phase dispersion extraction and liquid chromatography with photodiode array detection was developed for
simultaneous determination of four tetracyclines (oxytetracycline, tetracycline, chlortetracycline, doxycycline) in chicken
eggs. The elute were analyzed with DAD at 360 nm. The mobile phase was 0.01 M oxalic acid/acetonitrile/

methanol(72:18:10, v/v/v) run isocratically.

A matrix solid-phase dispersion extraction and liquid chromatographic determination of enrofloxacin, ciprofloxacin in eggs
is described. The elute was determined with fluorescence detection(Ex 278 nm, Em 455 nm). The mobile phase was a mixture
of 0.4% phosphoric acid and 0.4% triethylamine aqueous solution/methanol(82:18, v/v) for eggs.

A liquid-liquid extraction with ethyl acetate and liquid chromatographic determination of thiabendazole, flubendazole in
eggs is described. The elute were analyzed with DAD 295 nm. The mobile phase was 0.04 M ammonium

phosphate/acetonitrile(62:38, v/v) for eggs.
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ANE§ w3 2 7Y A= AF-E F5= Bacillus cereus
ATCC 11778, Bacillus subtilis ATCC 6633, Bacillus
stearothermohilus ATCC 10149, Bacillus megaterium
ATCC 9885, Micrococcus luteus ATCC 9341 5 5%F-& 4]
FeAe = A AAFA Trel A Esthe A=
Gp:i=s

AEE WA - AF-E WA 2= Difco Lab, (USA)9]
antibiotic medium No. 8 (pH 5.85+0.05, AM #8), No. 5
(pH 7.9%£.1, AM #5), No. 2 (pH 6.55£0.05, AM #2),

Table 1. The number of chicken eggs in sampling area
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Mueller Hinton medium (pH 7.3+0.1, MH) 5§ 45& 4

Al
539 FNEE E FAITFA ol A w3t AF
SR TH(Table 2).

:

A2sz R AP | FEAF A0 A T4 P E
2598 (o1 6.3)& 0.2 M FAALE AT 0.5 M 44 E L 58
g FFOR AL, olh oPE, FFH4E 35:35:30

o] = AR B T

A AFA 10 gof F AL - oA E
mLE 7}3t¢] stomacher 2 287
T, 1683 g2pxoA 71d &
paper discoll A
A i &= A

HE2IMO|Z A FHAA
EEE Y A AR H FEE-2 oxytetracycline (OTO),
tetracycline (TC), chlortetracycline (CTC), doxycycline
(DOX) 22 Sigmarl (USA) AlES& AME3IH AL, n—hexane
(Merck), methylene chloride (J. T. Baker) methanol (J.
T. Baker)2> HPLC gradeE, oxalic acid, EDTA & X=
] 4 T o9 Eom AP T MSPDWHE
£ bulk Cis (40 i, Merck)S A3 o},

B 27 . B4 7712 photodiode array
detector7F A&E HPLC (Agilent 1100 series) S o|-83}%
on 24 zAL AY o2 ZORBAX Eclipse XDB-C8 (4.6
150 mm, 3.6 w)& AR, ol s4 &M= 0.01 M
oxalic acid, acetonitrile, methanol®] &894 (72:18:10,
v/v/v)& 0.45 m BEE o]i}sto] AR en | HEat-2
AL E 360 m, 3452 1.0 mL/min ® &7 3t o},
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Kinds of market No, of market No. of eggs
Largex 7 240
Middles = 60
Total 300
* Department food stores and large discount market
** Middle discount market
Table 2. The exerimental conditions of screening test
Strain Incubation temprature Medium
B. cereus 30 T AM #8
B. subtilis 30 T AM #5
B. stearothermohilus 5L T AM #2
B. megaterium 45 T MH
M. luteus 30 C AM #5




B8N 9 HZMAE Ax 72 #5284 °F 10 mes 100
mL methanolo] 0 100 pg/ml FFHLYE TEDL olE
ol 4o ® 34 sto] 10 ug/mL= H5-89 8
A7t == AT N 0.5 gd& Kol Fsho] 2&8AE 7
0.4, 0.2 9 0.1 pg/go @ AR3FALT ;(;.i_—i'l
0.2 ug/mL= 3|4 3sto] 50 uLA 33] ¥t
£ e & I &4 sto] A sl th

Am AR AR A= Cis &Y 2 g& ol 35}
AHY 0.5 g& EL oxalic acid®} EDTA 0.05 g& A7l &
Feog2 dAse o). o] EFES oRA7E A=HE 10 mL
FAL710] %A hexane 8 mLZ A& & 29422 hexanes
A A B methylene chloride 8 mLZ A& 3 2<¢to=z ¢
A3 AZA)7]3, 0.01 M methanolic oxalic acid 8 mLZ
|&3to] 40T A3 A ¢z 3] Zj&/x];f]jr_ 7)o o]EA
0.5 mLE 7I8to] 202 {347 & 0.2 m TEZE o7
sfo] AlH -G o2 A3l o
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— Sample preparation scheme for MSPD
0.5 g whole egg

|
Add 2 g Cis bulk. 0.05 g EDTA, 0.05 g oxalic acid
and blend gently

l
Transfer 10 mL syringe barrel
|
Wash with 8 mL n—hexane and dry
|
Wash with 8 mL methylene chloride and dry
l
Elute with 8 mL 0.01 M oxalic acid in methanol
|
Evaporate to dryness
|
Dissolve with 0.5 mL mobile phase
l

Filter with 0,45 um syringe filter

EFLE=EA ZHEAM

EEE U A AMREH EFEL enrofloxacin (EF),
Ciprofloxacin (CF)2.E Dr. ErenstoferAl A& ARESIA
i, n—hexane (Merck), acetonitrile (J. T. Baker),

methanol (J, T. Baker) 52 HPLC grade, trichloroacetic

AloFe 55 9 1 ol

OS2 ARGt MSPDHE %t &4 A= bulk Cis (40 m,
Merck)& ARS-3HA T,

EA7I7] R BA2  BAVIVIRE 3FEE7 7 A2 E
HPLC(Agilent 1100 series)& ©]&3H.oH,
Yo 2 ZORBAX Eclipse XDB-C18 4.6 X150 mm, 3.6 m)
2 AHgstg e, ol 8l $74%0.4% triethylamine
I+ 0.4% phosphoric acid #7} €92} methanol &8
(82118, v/v)& 0.45 m BE E o7}3to] AMG-Stgon, HET)

acid, sodium sulfate 5 2=

<A ZbF Aol wEt A 71

et

B2 2 H7MA R AR 4 #5254 9F 10 mgS 100
mL methanol®] 3591 100 ug/ml FE QY-S THEIL o[F 9]
Zaog B4l 10 pg/mLE BEERHO 2 ARSIt A

7N B Akl 0.5 g¥E FEel Fste] 28N
0.2, 0.1 ¥4 0.05 ug/gl 2 A=Yt s A,
0.2 ug/mLE 34 3}o] 50 fLA 33 ¥He 3¢ = WA H
= e 3 3 &4 5ko] 2 skt

A AAY  Alm AA s Cis £ 2 g& ol sl
Al 0.5 g& B3l oxalic acid 0.05 g sodium sulfate
0.03 g& A7t & F8 o2 #A3SIH ) o] EFES o{HA
7 2428 10 mL AF7190 %A hexane 8 mL2 A& F 3%
© & hexaned A|ABII ethylacetate 8 mLE A& & 2%
o= A3 AXA|Z|Z, methanol 8 mLZ €314 40T &
Aslof A @3] AR AZIAL of7]of o]F4 0.5 mLE 7Fsh o
2592 AT F 0.2 m FEE o]T}sto] AP GRem
s

— Sample preparation scheme for MSPD

0.5 g whole egg

|
Add 2 g Cie bulk. 0.05 g sod. sulfate, 0.05 g oxalic
acid and blend gently

|

Transfer 10 mL syringe barrel
!

Wash with 8 mL. n—hexane and dry
l

Wash with 8 mL ethylacetate and dry
|

Elute with 8 mL acetonitrile
!

Evaporate to dryness
l

Dissolve with 0.5 mL mobile phase
|

Filter with 0.45 um syringe filter

MIXIOICHEA SN ZUAA

BEE 9 A AEE E5F thiabendazole (TB7Z),
flubendazole FLU)} Dr. ErenstoferAl A& AME3FR L
n—hexane (Merck), ethylacetate (J. T. Baker),
acetonitrile (J. T. Baker) & HPLC grade&,
ammonium phoshate= 53 A& AME3FA T,
BX7]17] @ BEzx7A 0 Y77 2=

detector7} A2}

photodiode array

2+ TIPLC (Agilent 1100 series)E ©|-&31%
o SH2AL HAY 22 ZORBAX Eclipse XDB-C18 (4.6
X150 mm, 3.6 my& AHESIReH olsA 8= 0.04 M
ammonum phosphate®} acetonitrile E£8H-8M(62:38, v/v)

% 0.45 m BB 2 olF}sto] AMEsHCH
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Table 3. Microbiological disc for detection of ciprofloxacin in fortified whole eggs according to volume of extraction buffer

Ciprofloxacin added

Mean microbial inhibition zone diameter (mm)

(1g/g egg, n=3)

10 mL buffer

20 mL buffer 30 mL buffer

Disc (diameter=10 nn)

01 18.9 17.4 15.4

B8 Y H/ R Ax 7 #5854 oF 10 mgS 100 Zrol g Aboll AHE-E ARt 3007 5 FEL Fde= o

mlL §FEZe AT 3t 10 mL dimethyl sulfoxide AE AL 2A4(0.67%) 0.2 ofF e 29 vl ol o) - 2

(DMSO)E =21 o acetonitrile® FAIAZFA] A9 100 vg & AT AN F& 5= Atol 2R, &A= I

/mlL BFEPNE TED o]F o542 314310 10 ug/mLE B digh A4 2FH 2 g4tk shijAdEo] = F3HF A

EEGHeR ARG A7 B AT 1 g& Fsto] & W Fuoted el Ao R AR HEE T8 v R 7HA

=8NS AH7F 0.8, 0.4 2 0.2 wg/g o= AR Foh BFEHA S 9] AEste) tigt Y EF 7ol FAks 20069 FH F A
20.8,04, 0.2, 0.1 ¥ 0.05 yg/mLZE 343} o] 50 ul.¥ 33] Ao 2 zL
g

Y9l = WA E ek & 39 B4 5k o] AASE

AR AR AR AA s AT 1 g& 50 mL A4 2
Bl 3+ F 50% acetonitrile 1 mLE H7F 23 & oA
ethylacetate 5 mLE& &7} &3F3taL 3,700 rpmolA 1057F
A & A5 HE HorFoh FALel oA ethylacetate 5 mL
= A7 A dalste] A Ao §FaL 40T AaBlolA] 4l 3]
Az AZ1aL, o]7) o] 50% acetonitrile 1 mL= 7}8to] 2L
2 §AIZ F 0.2 m HE| R o]T}slo] AP RO R ARG}
k.

=

— Sample preparation scheme

1.0 g whole egg

|
Add 1 mlL 50% acetonitrile and homogenized for 3
min

|
Add 5 mL ethyl acetate and shake for 3 min

l
Centrifuged for 10 min at 4,000 rpm and take
ethyl acetate layer

l

Evaporate to dryness

l

Dissolve with 1.0 mL 50% acetonitrile

l

Filter with 0.45 un syringe filter

a shof Zkz+ o] A
#H 10 goll ciprofloxacin 0.1 ppm %= 2] A7IAIEE o]&
eF FAAL - OfAE 2hE NS 10~30 mLE G FF A
2454 10 mLE 7IRF 111 =59 97 HEAEL Y =

319 tHTable 3).

B E2MO|S 2 LA
BEAFTA  EE89L 0.05~0.2 pg/mL 9] =9l

A HPLCe = A& & 360 mof A &4 8135 wl OTC, TC,

——OTC —m—TC CTC DOX
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Fig. 1. Standard calibration curves of tetracyclines. (r12>0.999)
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Fig 2. HPLC chromatogram of tetracyclines standard at 0.2 ug
/mL.
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Fig. 3. HPLC chromatogram of tetracylines in whole egg
fortified at 0.2 4g/g and blank.
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Fig. 4. Standard calibration curves of fluoroquinolones.
(r2>0.999)
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Fig. 5. HPLC chromatogram of ﬂuoroqumolones standard at 0.2
ug/mL.
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Fig. 6. HPLC chromatogram of fluoroquinolones in whole egg
fortified at 0.2 ug/g and blank.

CTC, DOX 4% X5 g A 0.999 o4 2] AL Bt
(Fig. D. 3 FA &4 A2 RO Fig. 2014 9 o] <
B3 EYEE ettt 459 S EEEHE 0.2 ug/mL
o] FEE Agho] H7IE EA AR SA AR} HILAE A
olofl Wall =7} glo] #E-GHT FU Eo =E VEMA
HFig. 3). whebA HEGHo|EH A FAHEHOTC, TC,
CTC, DC)E MSPDHOZ o] BA Sl 0.01 M oxalic
acid, methanol, acetonitrile®] &3%+-8 . s AE T

o2 X 360 nme IFo] Hehstct

goyo]

B 5L B I8 2L 95te] HEeol 2
WA el BREA ge Aoz seld Aol 0.1~

0.4 ug/gd) T2 FFELAE JVF 3 J&S S A7
OTC 75.2~84.2%, TC 65.6~70.2%, CTC 70.1~75.6%,
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Fig. 7. Standard calibration curves of benzimidazoles.
(r2>0.999)
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Fig 8. HPLC chromatogram of benzimidazoles standard at 0.3
ug/mL.
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Fig. 9. HPLC chromatogram of benzimidazoles in whole egg
fortified at 0.5 wg/g and blank.

DC 65.3~74. 7= Yetyct o] Ai= CodeollXl 100 ppb
o] el AL F4& 80~120%, Wol A 15% o|H & BA3}
= Aof HgtH fEE ok B2 SRR RS ol o
2 48 I Soto] Fe&9 VAol BT AL R AR
Hoh, H Hol Al (CV)E 4.3~ 8.5%% ) (Table 4).

ZE2oRASEA HUHA
ZAFTA  BELHE 0.05~0.2 ug/mLO) % W]
A HPLOO] 591 @27%7] o7 9PgEx) 278 m, H4IHg

ol enrofloxacin I
0.999 o]/d9) M-S Hrk
(Fig, 4). T35 £4 ﬂiﬂ}ilﬁ_ﬁi Fig. 5004 ¢} o] ¥Fs gk
FE =g e glct, BE88E 0.2 wg/mLY =2 At

(Em) 455 mmol A

ciprofloxacin2 AF&A 4=
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FH7FeE EA o= SAARS HAVHAIR Aol o W) H=7}
o] EE8NT FYI B =E et iick(Fig. 6). oA
Z2 252 A FTA = MSPDHO R o[ FA 81 = 0.4%
trimetylamine, phosphoric acid Z7F8%3 methanol®]
E£F-8Ho], sAHE FF R FFAE7 o o7t o719
278 nm, S 9 455 nme] g o] 235t

E2Y 3L B4 I5E S S Yot ER 2=
EA ofzol AHHA g2 Aoz 2lHA AT 0.05~0.2
ug/g® FEE RFEdE AL S eSS4 A9 Ed
34 &-2 enrofloxacin 82.4%, ciprofloxacin 84 7%= V}E}
5o ™, CodeollA] 100 ppb o<l - F4=& 80~120%, ¥
OlA 4= 15% ol & A= Ao A3t oIk B+ ¥

oA 2(CV)= 7.53~8.3% A HTable 5).

MIXIOICFEA 2SN ZYULA

BEEAFTA 2528 9E 0.056~0.8 ug/mL 2 FE= Lo
A HPLCO ¢ A4 HE7) 295 moll A S 5t9S o
thiabendazole, flubendazole A3 A4 0.999 o|A2] 24
AE RYthFig. 7). EY BA IR0EIHES Fig. 8014 <
ol guIt FY=EE Vet 2E89E 0.5 ug/mL 2
TEE Aol A7t BA oA S A RS HUFAIR Ale] o
Wl |27k glo] &8RN U EH=E WdER
(Fig. 9). A n|h& A 1F Al ethyl acetated o-§3F A4
FEHOE oA 8= ammonium phosphate buffer®}

acetonitrile?] &F-gHo| HEIFS B= 295 nm7t AT}

of=o] AF A 2> AL 2QlH Aol 0.2~0.8 ug/g2
FER EEEHE AV ¥ IS ST AN HE e

2 flubendazole 93.7%, thiabendazole 93 ,9%= e} O
™, Code®liAl 100 ppb ©l4d<l - 258 80~120%, Hol 7|
= 15% o W& A3tz Aol #ls) &S =& Hel ok
o Mo A4 (CVR= 4.0~ 6.8%3Act (Table 6).
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acid, methanol, acetonitrile?] £3-84 0], A A& o7
o2 AdA A&7 360 nme) wpgo] 293t ok,

3. Z2 =2 EE PAFLAEF, CF)y= MSPDHEZ o]F
At 8l = 0.4% trimetylamine, 0.4% phosphoric acid &
7H& A3} methanold] E3F-8A o] A FE pFen= F
FHAE7 o &3t o719 278 nm, S 455 nmo] ¥
ol Agter
4, WA [T} EA F5A(TBZ, FLUME ethyl acetates ©|

W FE2 MO R o5 A 8= ammonium phosphate
buffer®} acetonitrile®] EF-&H o] FEHIF R = X4

AZ7) 295 nm7t A3t o)
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