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ABSTRACT —An enzyme-linked immunosorbent assay(ELISA) was developed for the detec-
tion of residual gentamicin(GM) in edible animal products. The immunogen(GM-KLH conju-
gate) and coating antigen(GM-BSA conjugate) were prepared by coupling GM sulfate to ke-
yhole limpet hemocyanin(KLH) and bovine serum albumin(BSA) in the presence of 1-ethyl-
3-(3-dimethylaminopropyl)carbodiimide hydrochloride, respectively. Polyclonal antibody to GM
was produced in rabbits(New Zealand White, female) by using the immunogen and the anti-
body titer was measured by indirect ELISA. A competitive ELISA was developed using GM-
bovine serum albumin conjugate as a coating antigen, GM(as standards or sample), polyclonal
antibody to GM, secondary antibody conjugated with horseradish peroxidase as an enzyme,
and H,0; and o-phenylenediamine dihydrochloride as a substrate and a chromophore, respec-
tively. The detection limit of GM was 10 ng/m/ and the standard curve of GM(n=26) was
linear up to 10 pg/m/ in this competitive ELISA system. There were no cross-reactivities
of the partially purified antibody between GM and the various antibiotics such as amikacin,
benzyl-penicillin, chloramphenicol, erythromycin, furazolidone, kanamycin, neomycin, oleando-
mycin, streptomycin, sulfathiazole and thiamphenicol(CR;,<0.05%).
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FroFr1zhe AdAste] &3k itk

GM& ZAbsh7] fiste] #274#] bioassay 7t e
SEE T ged, AR ALl A7te)
Wo| 4883, AL don o2 A}
Egtse] g AS BT JaFS ke = slokh
o] 2]o] up o 22 HPLCH o] 7Wdtsfe] Eaxbol u}a}
03~1ppm®] Z=E Bo|uhtd F&31x)e] Batslw
717184 A] B A7FE 28k who] gloh g
radioimmunoassay: 4143817 &7} F2 wpfe)}
vl 8ol geol 3 v F9U A4S Aeshed w)
2 #1312 o] lcht® Standefer 5-o] 19784
E7]d 4 WA polyclonal antibody S A}-8-§F com-
petitive ELISAE ®v& F9 1986 David 52
Standefer2} Saunder2] W ol 7] %3} 2.3 ng/m/ 2]
H 47234 & 2= ELISAR =357 o4 i1 &
9 GMS 72}317] $1%F ELISAE 7wsiedc)? o]
o 2 gl o] ARIr} 200~400719 4]
BE A 4 dsida g

& A Environmental DiagnoticsAt2] EZ-SCREEN
kit, IDEXXA}2] Citre probe Gentamicin kit, Ide-
tekx}2) LacTek Milk Gentamicin Screening kit 5
tbe] GM AEZ A kit7} A)shE 2 gled)® o=
A&3hA el AEE A 5 Ao, v o]
Akl o] A7 Abel 288 ELISA9)
- Fuohe] AlFE LFET Qe

ELISA= % 94st AEHeoz F& Solde
7R3 glom x| Zhe tEke] A|RE MY 5
Sl AeF kg e Aol 9lr] wlFol| FH4AMAE
T AHFANY R 8w} & o Rk
et B ol pel e FAAFE 3Fshe GMS
A&7 $18te] GMol| gt polyclonal antibodyZ
HAEta o)8 EQFHE % Hold)s: ZAbskdch

ol &

e o 2

AHES

2 Adgdeld mdde AEste] FAE Ailsle
dlo&= 1053 e] E7)(New Zealand White, female)
£ LAY FEAT A Y3t ARk A
HE3E2 Adzgsid F5E7 AE5ES A8
(A E ARl FAAITIEA 372 A5 AMSg
F Agel Arg-slsich

Mojel gl a8 selol ME W MK

1-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochioride(EDC)E 0|83 HY U ZAR &
29| M=~ Gentamicin sulfate(GM, Sigma Co.) 65
mg¥ keyhole limpet hemocyanin(KLH) 20 mg&
0.1% sodium azide”} E3§%l phosphate buffered sa-
line(PBS, pH 7.5) 2 m/ <%t} EDC 620 mge 2
mle] FH/HFo| 5o 2N NaOH=Z pH 758 z2A4%
¥ GM3z} KLH® E§oo) HA3] Ao 1087
of A 713 b5 Aol A 147k WA A F e} o] F
4T oA 397 ¥Hx] F- A 37yl 93] GM-KLH
A S At Wggdoez Ag-3kgdc)

Bovine serum albumin(BSA)el| sl A= ¢j9} 7t
< Wygo2 GM-BSA HZAE ¥4, A oL
ELISA §2H4 3flo 2 Alg3lsich

HAR U SE O HH 1o e
A z3 J9UA(GM-KLH)3} §2H8- 314(GM-BSA)
Z5%(pH 80M= H3x PD-10 column(Sephadex
G-25, becd vol: 9.1 ml, bead height: 5cm, Pharma-
cia Co)oll FU7 b FHTE £&3t8A 74 &
& F3=E 280 nme A HAsw, £33
FryoR ohlAg Aasiodch

e

4w o2 A2F GM-KLH HEAZ T2
Freund’'s complete adjuvant(Sigma Co.)Z emul-
sionst & v}& Ao 1mg GRS E7
(New Zealand White, female) ¥3}2] ofe] #-9]d)
vHre] Fabsbgich o] 248E] 2149 41 $ol 500
pgdl HHYE Freund's incomplete adjuvant®

emulsions} 3o zjafe]] FAbsboich.

)

A FAHAESEH(ELISA) 23t M A7t 5F
d95 27 gylA SAE HEI) A9 A
ELISAE Al#)3lgich =2 ELISA plate &% 3
Yoz Azxg GM-BSA A 8948 0.1 M carbo-
nate buffer(pH 9.6)o HAH¥E(1~5pg/mHE 34
ato] 100 W& plated] 7z wellol] BF3sle] 4T o4
SHERNEEE 37T ol M 247D ot F3Aizl + AlH
2H201(0.02% Tween 20, 0.15M NaClo. 2 53] A
etk 3719 BSA 05% S48 1504 =
welldl] 7}8F & 37T ollA 1417 A A ste] nlzle] &
B4 stelcl o] F 717 FEAS wiAHE 53]
20 WA 7 welle] g3 37C ol 1A17F w2131
o] plateZ 53] 4] 3&} o} goat anti-rabbit IgG hor-
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seradish peroxidase(HRP) conjugate (Pierce Co.)&
500080 3]M& & 100 WHS sFsled 37T o4
1217 vk A1z & 53] Mjasieich 7)o ZiAld
(0.04% o-phenylenediamine dihydrochloride in cit-
rate-phosphate buffer, pH 5.2)o] #}4+a2-& 0.01
%A 7k5te] F4) 100 WA S 7t wellol 745} Al
o4 2087 WA17) ohe 3N HCl 25 We 7ha
3¢ AL 490 nme] Shgeld FAEE 5
R sheleh.

Mol HA|

HesfA] 50l HHFEENE] ¥AE do] 50%
ammonium sulfate2 AAA|7 }L YA Ee) )]
e AHEL pH 7.29 phosphate buffered saline
(PBS)o.2 HA3ledrh o) R-f¥g 10 mM Tris-Cl
(pH 85)% & A7) PD-10 columno] F3AlA am-
monium sulfate& #| 78} 1 protein A column(Phar-
macia Co)& AHE3led &4 & A3l o, &5
o] vpg R 3= 7H ELISAZR #alslsdoh

YN 40 ZHY(CELISA)

CELISA =21 MAE-GM-BSA 4 &48 7H
HJasdodsaya) FU3 o= ookit xg
skl Faaizl 3 Wzl S Bt olF
PBSZ 3AMg TF GM £ 50 wel A 348
50 WE Sl 7hgF & 37C oA 2417 EQF ubg
AlZch ofrlell 2} ahale} s]H N o] w3 Mg E
2 &Y} FAsHA Algside) o)u Fabeksd
9] 9K300~700 ng/mf), 2] 9K60,000~ 100,000
wl), 22} ahale] <K2,500~10,0008) 5-& FAFEle]
A z27E Aoyt

MEM Y BEIMO FHM-2F GME 10, 100,
1,000, 10,000 ¥ 100,000 ng/m/ & = A )43 £z}
A g FAE A1L3lo] floll A9} e up ez CE-
LISAE 41#])3}o] ELISA plate] wellZbe] 2§ &A=}
plate7te] A HAE ZAsEsdcl. zeji CELISA®)
ApREE AJokg 2ol A xate] A]2kFA| batch7lel
AFAol =AY ofx ZAlsglch Batch 19
7% 5709 plates Abgato] 1200 ubE A sigdch
Alebg WZ A z3sted AJ8#d batch 119) A$+E F
7Nl plateo] thsf 14 =2 Algsieich

Z 26uHE AR #]9) HAE EUE dof BF
FAS s, 5% Fo] FFEM Oug/ml FE
9} EX GM 599 FFx xlo]E student’s t-

testel] 2Jste] HAHE[AE A3

CIZE M2 K0l =A}
ikl Ao Boldg Al flste) GM}
FARE F+2F 7H3l aminoglycosideA] &4 45 %,
amikacin, kanamycin, neomycin 3 streptomycins-
B} £ 3%} benzylpenicillin, chleramphenicol, erythrom-
ycin, furazolidone, oleandomycin, oxytetracycline,
sulfathiazole, tetracycline, thiamphenicol <l o s}
ZxpbgAE ARG F, 4 BAEY wRE
e sled 3 ol AgH FAE 50% FrElAl 7
FEE AHESle] aAMbSA(CRs)S thedt %ol
A skt
CRg=
A g4 wh s
50% QA& T e GM9Y F&
Faeladat gale] whEg 50% AAE F e
FHEA B EAe] s

X100

4 o

W E77| gyl Mot

1-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride(EDC)ygoll 2J3}o] 3tA1%} gentamicin
(GM)-keyhole limpet hemocyanin(KLH) %32
Hdlo 2 Abgsle] 715 wdA7] ofg 7 Hy
A F 10 Foll AL Felsle] A or)
£ zAFsledr} o]lw enzyme-linked immunosorbent
assay (ELISA) plate &3¢ 3o g EDCE A}
43te] 433 GM-BSA H A 442 1ug/mi9
FEE FHAA FEA-S 250u0] A FE] 23 3)4
sle] g4l <d7bg AR Asy 14 WY Tl 3§
H &) gAdel mlepate] ovl, 13} boostingst 2} boos-
ting Foll &= <F 30,0000 H=oll A% HAHE Aol w5
2 F4=E RygohFig. 1). 13} boosting#} 23}
boostingZ}tel] 27} zpe]7} 2= A ¢liz 3 23} boos-
ting § & FAHA7E B 7 Fo AL A
Hste] A& HA shdch

=3k 7H4Y ELISAA] &2H8 e g 1183 GM-
bovine serum albumin(BSA) A g4 2] BSA7} GMej
Eoldqog A d¥ A waldh-gal=a]e] o
£ ZAFsksich. GM-BSA #H§H4), BSA, GM, KLH=Z
27 Tpg/mi¥ FAA0 & 54 ddHg 20w

Journal of Food Hygiene and Safety, Vol 9. No. 3



126 J M Kim M H Llee H Lee P D Ryu M. H Cho and J. M. Park

3FVYV—V—VY=V_V V¥

\v\
i AN

N

/

Absorbance at 490nm
<

3.0 3.6 4.2 4.8
Antiserum dilution (Log.)
Fig. 1. Titers of antisera detected by indirect ELISA af-
ter immunization.
Sera were collected after first immunization (@),
first boosting (v), second boosting (¥) and unim-
munized normal serum (0).
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Fig. 2. Specificity of coating antigen in the indirect
ELISA..
Each well was coated with 1 ug/m/ of gentamicin-
bovine serum albumin conjugate(GM-BSA, ©),
keyhole limpet hemocyanin(KLH, @), gentamicin
(GM, ¥), bovine serum albumin(BSA, ¥). Serially
diluted antiserum against gentamicin, secondary
antibody conjugated with horseradish peroxidase
and substrate were reacted sequencially.
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Fig. 3. Protein A affinity chromatographic profile of anti-
gentamicin immunoglobulin detected by indirect

ELISA.
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Fig. 4. Titers of the purified immunoglobulin.
Each well was coated with 500 ng/m/ of GM-BSA,
reacted with antibody against GM (1 : 80,000) and
secondary antibody conjugated with horseradish
peroxidase (1:5,0000). C, antiserum; @, purified
antiserum; ¥, unimmunized normal serum.
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AMAbEl Aol Mt XYt

kel 83 A8 3} ammonium sulfated 5o

%55 phosphate buffered saline(PBS)

o3 B§3 ?‘— protein A affinity chromatography&
23 05m/4-g ol 7HA] ELISA=Z
22 g9lgt A} 3, 4, 51 HFo 3
H 7k %%Elﬁd%% 22l ks th(Fig. 3).

A "o FAAYE Faldly] s A EHA
e <} controlZ, wWelr|7]A] ¢ke £ 7]9]
24 ¥3 “’i &l /P?.;] ELISAE FHJ]“/}

2o Hstel e b wstony JECIET
el A GAF AL & Atk

HMA ELISA(CELISA) =ZAMHE % x4y

A 3}A & o]8-3lo] CELISAY Z=(GE&3r41)
of AFA-E 53 o] :ApaArh

CELISAS| =71 MH™— 14 ELISA plate F%3
99 AYFx g F317] Y s GM-BSA HEA
298 700, 600, 500, 400 % 300 ng/m/=| A 3]
Azl & AHA ¥3E 80,0008 3]Aisle] GM
Fx g W) 7|wia AAH ELISAE AAg A3
500 ng/m/2] FrolME A3 FHL xlo]e}
AAlg HodcKFig 5).

AR g AA)stAE detont F2ae v E
ng/mi= A & A& plateol] FEAIZ c}F
g} HEE 40,000, 60,000, 80,0009 =)
o GM Fx& w3l CELISAE
80,0000 Ao HE A4S Rk

HEEM EM gl CELISAS| &AM~ CELISAS
plate7t 18] plate] well7be} | &3} 7+7t uje}
ZA)g ELISA A2f7ke] @& FALEE7] 9]3he]
E-x3k”] 500 ng/mi T o} AHAgA] 80,0008 314
g 283ty GM =5 & 10, 100, 1,000 % 100,000
ng/miEA zZA4sted F71¢] plateo] 4 CELISAE 4
A1gF Az Ak batch I3} batch II7tell Zz2]a
plates} well7tol| viwa Fo x5 Hof 2 CE-
LISA7} GM H&4°2.2 &§ 7153E 2o vt
(Table 1).

712} 37, batch 13} batch I1& 48 A5}l 7+ G
59 F455 Opg/ml GM FEolAe] &FFwe }
s A f-2lAd e 2ol AdeR] delrr] s
student’s t-test& A A1 A3} 10 ng/m! %, 10 ppbi
Ha AEsAR Astdcl gk o] AFE Eole

500
o 2| &gk
A g4t
A A1 A}

L oX 'L\m
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Fig. 5. Effect of GM-BSA coating antigen concentrations
on the CELISA standard curve.
Each well was coated with GM-BSA at the conce-
ntrations(ng/m/) of 700(0), 600(@), 500(v), 400
(), 300(0)). The reagents were than sequencially
added as follows; standard GM, antiserum(l:
80,000) and secondary antibody conjugated with
horseradish peroxidase(1 : 5,000).

Table I. Precision and reproducibility of the CELISA by
analysis of variance of enzyme activity (absorba-
nce)

GM conc. Mean of absorbance (Standard deviation)

(ng/m/) Batch 1 Batch 11 Batch (I+1D)
0 1.703 (0.051) 1494 (0.105) 1.584 (0.137)
10 1544 (0.089) 1.310 (0.122) 1409 (0.161)
10° 1.402 (0.087) 1.213 (0.054) 1.300 (0.119)
10° 0.950 (0.867) 0.812 (0.051) 0.868 (0.093)
10 0.686 (0.056) 0.635 (0.031) 0.653 (0.053)
107 0.668 (0.051) 0.569 (0.068) 0.615 (0.078)

Replication in batch I n=12.
Replication in batch II: n=14.

FEFAE Y 43 Fig 6ol At 2o ARE
ojolt}.
T AA
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Fig. 6. Gentamicin competitive ELISA standard curve
(n=26).
Each well was coated with 500 ng/m/ of GM-BSA.
Standard GM, antiserum(1 : 80,000), secondary
antibody conjugated with horseradish peroxidase
(1:5,000) were sequentially reacted. Error bar
indicates standard deviation.
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Fig. 7. Cross-reactivities of partially purified immunoglo-
bulin against gentamicin(©), amikacin(®), kanam-
yein(V'), streptomycin(¥), and neomycin((]).
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Fig. 8. Cross-reactivities of partially purified immunoglo-
bulin against with gentamicin(O), chloramphenicol
(®), erythromycin(v), oleandomycin(v), and thia-
mphenicol(C).

t}& 3§}Eo dis] CELISAE AAsigdch 2 A3
amikacin, benzylpenicillin, chloramphenicol, eryth-
romycin, furazolidone, kanamycin, neomycin, olean-
domycin, oxytetracycline, streptomycin, sulfathia-
zole, tetracycline, thiamphenicol %ol th&F wxjut
52 Fig 7 & 8ellre} 3Fo] whg G2 Ao g
e ol HARE nlgto 2 IWHSA(CRo)S Al
A Azt mF 0.05% o)skadch.

2 H

197030} 2ubyE waat ohE ofe] uhehellA
Al Ao Mg oub ®ak ohiel HREA
SAHo2 At ssta A E de] stz ik
e FAAE FAY FEANM AR /o A
Sof o) kA7l AFE sFsAe] 2k E3] gen-
tamicin(GM)2} 7% == 35}9] 33}Aje] %7) wjFol
AR9) shsAde)l o Ak GME e A Al
Aol HA5le Azt AR} 1,5008) 7} oV
Alzke] g3lo} HAlelA GMe ubzbrle oF 50~
1054] 2t Ao} =3 7HAzAx GM#e 2 3hAd
ol 7] wFell AR} o 100} Fx7} Fob =
414914, endolymph, #¢] perilymphol] ¥ FE2
EAfstel olel ¥ AAFAH AAEHS HUd
E‘_.IZ,IB)
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A o]l GMe] FFr17ke 3d3 9] =)o
AE 5mgs FE5FANS o 4042 Y AU,
1~343 9] Ao T2 5mg/1bd FHA] 14U=E
o] itk 9 A$+ H3E 1mg/mie] F& F
og3-e o, Fer7He 3B5YE Azt Ak 19884
o] 3 FDA ZApol] ofabsd A-F7F FA4lA] = obEe
GMo] x&=ar, 2AFUA F F7)E AR A
712 25 Ao] AFAQY 61%F A5l gk
gl AR 2 u] ol A 198313 = ®] ol 2] A}Lo)
8435 ol GMe AFHITr} sl $o] R
b=

GM-& B-xajeko] 2o}l i) (MW 450~477) &S0 2=
AL AR Fbr] ol Eajgke] & b,
Z carrier?} AFA|A HEKL o2 AME-3le] hapten
Eo|g A S AAitslgdrt. UubH e @ carrierZ= o}
oFgt 2E-o] A oful, keyhole limpet hemocya-
nin(KLH), thyroglobulin §o°] AR&xx glch® B
Al& o)) 4} carbodiimide BF-%-¢ll 2)3fe] GM <] primary
amine”]-& carrier TH¥ A 9] carboxyl7]el] A2 7=
g o]&3ted GM-KLH #H3tdlE FAdste] Y
Qog g3l en, GM-bovine serum albumin
(BSA) A§AS §Adsted ELISA plate &34 39
o2 AHg3Rh

2 Agola 243 Lewis So] 7t uhyal 1-
ethyl-3-(3-dimethylaminopropyl)carbodiimide  hyd-
rochloride(EDC)¢] carbodiimide uF-g-ol} )=} A3k
iAol AgEv)-&(carrier : GM)& 1:25-1:504
Aoz 47 vk B A HPEN &S F
A= w@otoy, GM-KLH #H{gAlZ HAYe s
Alggte] 4mte]o] E7)o M WA AR BF ¥
A7+ Bk

Polyclonal antibodyx =412 WAl &hel,
A7k AT 84l HolAd Sl Aol FelE
2o 4 glon) B Aol W whAwict ) A
H2 gAqrts A6 & AaAw} A=) WA el
A 74e] zfo]7} A tehtA]| oFgkch =&, immu-
noglobulin Gell #3}2e] & protein A columng
ol-4-3lo] W F2Eeluke A Foy, A Fo
uhal) 8. 918 A AF o} ELISA] AR&-3hsdch

B Ao Aagk FA4H ELISAE 343 &3
HS TAlo| AAA o F uk3-A)%3] © 9, displacement
AeE 22+ 3A)Ql goat anti-rabbit IgG HRPE A}
43} = sbeirt. 1978+ Standefer+= GMedll pero-
xidaseE o34 free GM3} AP Ao g wlgA|7]=

b & A A)3le] 11, 19793 Willse} Wise+ Standefer
(1978)8} 72 wky o] ELISAe glucose-6-phosphate
dehydrogenase® &AAZ Al&slded,® ol
GM-enzyme conjugated] &Ajolv} AFAES}
ELISA] W45 243 § qlvha sheich o9} &
2z} A5 A18-31g]8 dl= ELISA £4lo] Eals|
2 whdo] sl AHEEY WlEe AE 44
A& F 33, GMel 545 Eole EAT A4AHE
AFatelx = olHo] gl =g 23 A7) &
Al 2] heavy chaino]i} light chain %5l Z3}3}7)
w] 2o H-SE % GM enzyme conjugateS viE Hb
LA 7E ABTheE ¥4 e g AAZ 2
A g el #H47423A7} 10 ppbald] v)3le, Standefer
(1978) 40 ppb, Wills2} Wise(1979)+ 100 ppb&}i
rasle] 221 AL AL B A HETAT
58 AE 2ot

Ay AudPeM AU E 1L, 5 2 10
pg/mlie] T 3 83 3L 60,000uH, goat anti-
rabbit IgG HRP conjugate® 50008] 3} she]
ELISAE AR AHA} A=h EF GM 5 ug/ml
ol 4o FxelMe Opg/m/ GM Fsxo vs] F3
=7t %994 A sk ot GME HE" 7
aglct webAd, F3 34 25 1, 05, 0.25 0.125
pg/mlE 331, goat anti-rabbit IgG HRP conju-
gateE 50002 AlA)ste] FFxef W3tE wws}
A2 o EF2Y 500 ng/mid o EF GM 10~
10,000 ng/mi®] Fxoll A FH=ot n|alA st
o] o] ZAME P& k9 GME HE¥ 5 9l
Arh

GM=} 72 aminoglycoside#]ol] thgt wxpuk-s-&
ZAFgr 73 amikacin, kanamycin, neomycin, strep-
tomycin 5= 005% olshe] e waHEAE
B9} Place 5-& monoclonal antibody& 28 Aks}ed,
substrate-labeled fluorescent immunoassay & 4 A%t
77}, amikacin, kanamycin, tobramycin §3= T3}
uk-g-ol glgd ot GM3 %71 wi-% #- A&} netilmi-
cin?} sisomycing 27 102%9} 107%2] aLxPHES-
e wele B atedch!® i Willse} Wises= ami-
kacin, kanamycin, neomycin, streptomycin, tobram-
ycin 53 wapi-gol defupr] S-& Hashgdch
AminoglycosideA| 2] T2l Fuwleli Atsindg,
GM2] +2 5 garamine ¥$17} immunodominant &
2k gg 7og oAtdch v, o aminoglyco-
sided 324 Foll A streptomycin streptamine-$-
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Ffratol, GMak: ©h2 groupo.2 749, neom-
yein® GM#} & deoxystreptamine EZ§3h}
hydroxyl7l17} A8s 927} @t oh& group oz
F-FEch® w3t kanamycin® GM3} 72 deoxyst-
reptamine-s E st} o]2} dZ¥ kanasamineo]
GMzhe cb 728 Ak webd B Aol de
= oleldt F2AHQ zlo]& qle) v} aminogly-
cosideA] A9} WAPFS-S Ao 7]|x] ket A
22 AlRFCh

A 2 plate F2HE- 93 GMO) A Auk-e-2)7He
271 93 A 117k 2417k0 2 ste] A)e)

& A#olA Campbell $o] A7 wpyg o]
gto] A HEAE AEsiE? F Opg/ml 5
=9 GM3} dAFE9 GMollH de FAEE stu-
dent’s t-testoll 2J3}e] F2]4(p<0.01) ot xlo)7}
AAE A4S L FEE PEY T U Hases
AAsdch B Agedae 10 ng/mie] sxo4] &
A4 sle Aolzl 9o, o] FEF HAAEIAAR
A5k o

olM7tA e AY Ants goksld Y4H R
F2 FE9) BolAdE M3 9r) wiie] GM
FAAb ol g THe® Feolnh ey ¢oz ¥y

b AsHAEY e 247 eAHe W oS - Foohet A Al - HHEA GMES F&31:
neardt 7| &7|7F & AF curveE & 5 9gch Welal Wl chedlsl ELISA €418 /ftefjof &
ole AR ubZe FEI AL FE 7o) e AeZ Algxich
shofe ARE Reod o glct

=zt

ZAH]E Foll AF3H= gentamicin(GM)S 7 &317] $)5}ed GMol| Zo)&al 8|S A Absla
ol & Ahg-ste] ALY EA & Nslsdich Gentamicin sulfate S 1-ethyl-3-(3-dimethylamino-
propyl)carbodiimide hydrochlorideE A}8-3Fed keyhole limpet hemocyanin(KLH)®} 24t #
HeINGM-KLH) 22, 18] 3 bovine serum albumin(BSA)® A7 &34 oz a)e
atich wedfls E7(New Zealand White, female)e] 3]3}el] #HEsle] modA)zl 3 714
ELISA® €A FollA FAME sk galo Arpt £23) Hoiy o942 o goe
Akl & Feldh & protein A column-g o]&-sto] AAstich GME 71&3t7] 98k
FAFY2E GM-BSA, A 8(F2 GM EFW), AA3 GMo| W3k 34, horseradish peroxi-
dase(HRP)Z %75 2x &4 1ejx 7|2 2% o-phenylenediamine dihydrochloride-H,0,2
FapH o g ukeA]7)= AAH ELISAS 7)tsisic). A4 ELISAE TF5TA4-S 43 dn)
(n=26) AEIA= GM ¥= 10ng/m/ FFo)glom, GM ZFF9 AW E 10 pg/ml o)
shoick WX gAY o2 A - Aol N w2 2 A}EE A3} amikacin, kanamycin,
neomycin, streptomycin 5] aminoglycoside# 34 &2 14}9} chloramphenicol, erythromy-
cin, oleandomycin 52} 2§49} furazolidone, sulfathiazole, thiamphenicol 52 3£ dlj 4]
0.05% olske] e wabgAE Belch olatel AR B o) Ay Fo AF GME F3

QA sk whynt ebxicks sfaksl ELISAR. 4

ks,

FEds S g 2 ds oz

ik
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