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Abstract : This study was performed to develop immnoassay method of detecting the residual tylosin and to in-
vestigate the residues using HPLC(high performance liquid chromatography) in animal products.

Obtained results are the followings:

1. To develop immunoassay method, the conjugation of activated tylosin tartarate ester derivatives and BSA
(bovine serum albumin) was certified at the 290nm of maximal absorbance which tylosin tartrate have.

2. The titration of anti-serum produced from rabbit immunized with the conjugator as an immunogen was too
low to analyze the tylosin.

3. The residual tylosin can be detected by 0.2 ppm using HPLC.

4. Recovery of tylosin from spiked pork samples measured using HPLC was 87.4+4.0%.

5. When the levels of tylosin residues in swine liver and kindney were measured on HPLC. The level was over

the maximum tolerance level in one out of ten samples of each organ.
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Immunogen®| FH| : Kitagawa et al‘e] whel] wje}
immunogeng THEIEU] L WS ZheRiA olst
W tylosin tartrate®} conjugation 3}7] $¥led bovine
serum albumin(BSA)(Sigma, USAYE AM8-3}¢ 1, uh-2-
o2 N, N-dicyclohexyl carbodiimide(DCC)$} N-
hydroxy succinimide(N-HS), dimethyl formamide
(DMF) (Pharmacia, USA)E AH&31%c}.

Tylosin tartrate ester $+4 -2 72 A4 sl 2F 0}
AE BHR Smisl WS BN HA A%D di
methyl formamide 2mlel] 0.06mMEZ A tylosin tar-
trate 63.9mgg Hriste] E9 kg 0.05mME 5 A
DCC 10mg#}, 0.09mME Al N-HS 10mg-2 DMF

o] =2 ¥ tylosin tartrate7} o} ¥HS-L-7o)) A7}
a3 SRERREE (22T )olA FEE] AEAIFC
Hhgol Bk ¥ EH-EHoll4 AWAA urea s AAR
t}. o]gtzto] 412 REAlet BSA2HY] conjugation(0.
15mMZ ¥4 BSA 10 mgE 0.03mM sodium bi-
carbonate 0.5mlel] &3A)1Z)S 0.07mMZ XA} ac-
tivated tylosin tartrate 18.1mgS H7}X]7| a1 gAloll4]
17 ARt

yl-2o] vy L3-8 0.1M sodium bicarbonate -8}
o2 43, a8l3 Z{HTE 43] dialysisA| A A HP—‘?—“&]—
A] ¢k activated tylosin tartrate ester®} thg 345
< AAsld UV spectrophotometer(Kontron 860)2
2 scanningsle] 4R HAAE Elelgch HAY
o] X3bdl &4 FA A=zl 20TolA HEyshd
A Aol FAIsAch

Tylosin tartrate?t horseradish peroxidase

(HRP) 2| conjugate M= : AAHGHS Mutslr] 9
stod tylosin tartrate®} HRPE conjugations}r] 93+
U 0 2 = tylosin tartrate$} BSAE
et 2oy o g Azt

Immunization{ &} ZHl¥l  immunogen-g
BALB/C mouse®} rabbito]] 7 w ¢ A)1#c}h. mouse
] 73% 0.Imi(50pg)S slod T2 Freund's ad-
juvantE §o] & §-3}417] o5 F groupe 2 1ol
2F 7Aoo g2 B FA(intraperitoneal injection)®} &
S AHintramuscular injection)g &}Fr}l. rabbite] 7
¥ 0.5mliE F%2] Freund's adjuvant@ §-3}A|FH 25
744 o g 3|5 A(intradermal injection )& 3}t

&t aj|o] MA ol : 33712 FA8F mouse2} rabbit
& 469 F AYslo] Al B4 ARLE =417 A8l
mouse$} rabbitel] W& 2%} gAl(anti-mouse 1gGe}
anti-rabbit IgG)& 16 well ELISA stripoll coatingdt
g, Nesto] Fulxl YAS UA L4 binding buffer
(PBS 0.05 M, pH 74)cll AAIA 22 A7} coat-
ing%l welloll A7}1slct. o] g 37TollA 227} ukg
A7) ¥, 3HA % conjugate(tylosin tartrate-HRDP)E A
7}A1#A HRP substrate@l OPD solution(DW 5ml, 0.
2M disodium hydrogen phosphate 2.6ml, 0.1M citric
acid 2.4ml, 35% H,0, 5ul, OPD Smg)o.2 ®A4 A1
o} 3 vhSo] Bt ¥ stop solution(2.5M H,S0,)0.&
H-2-g ZA)A]7]3 ELISA reader2 490nmollq OD7}
£ ZAsto gl A ARE Elelgict

e 22| W A - A7 rabbitell A A&t
"R 4TollA gt Fobe F AAER (2500
pm, 15§)ste] P& Felstdrt. o] sy
sepharose CL-4B protein A columng o]&3}o] el
;ﬁﬂ'l‘é‘Pii‘:Jr

o7& Zraks| AAMsb 0.05% NaH,7b £33t pH

7.4, 0.01M, PBS bufferoll @A & gel s Agtstg
oj(pH 7.4, 0.01M, PBS buffer)© & &53] columng
HEAZ F 1mle] FEAE gel Foll FFAA 15
bed volume?] A8 Mo 2 columng AH3} o}
<, $294EY(clution buffer, pH 2.2, IM sodium
acetate)© 8 FAE
(Kontron 860)Z 280nmoil4] FJEE Ao 24
22| A Alsidct.

HPLCOIl 2|8t tylosin &4

HPLCOl 28t tylosin®2 =AIZI HsiA C
18(reversed phase) column2z flow rate 1.0
ml/min pressure : 30 bar, 0.002M Q14+ =& buff-
erE AHE3lo] HPLC(Waters Co)& H st

conjugationdt H}t

£ZA]7)3.  spectrophotometer
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H Atol|A] #&413}El tylosin tartrate ester =42}
BSAE conjugation A|Z] & UVE scanningdt A=
Fig 13} 3}c}.
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Fig 1. Ultraviolet spectra of bovine serum albumin

and tylosin-BSA(1:BSA, 2:Tylosin tartrate, 3:
Tylosin-BSA).

FHAIE conjugater= free tylosin tartrater} BSASR=
o spectrum-Z YehH®H A 53] tylosin tartrate7} 2+
¥ 290nmell A Hd| FREE 23 Qe Aoz v
o] conjugationo] o] o2 Z o g #rlx|c}.

WD nabbico 2RE AU BEHE st
goat anti-rabbit IgG & o)X} A7} coating¥ tubeol}
Z9) Wk A7) ¥ A4 HRP7F TR wlosin tartrate
¢} thA] vhEA]713 HRPE] 71221 OPDe} wh-g-A)1A
OD7HE 243198 ol Fig 291 22 FAAFAL
dgich. g7} 34l ubeb Y ub3-& vehio]
FAE BAEUEE HUE F At 2 Ay
Aq7}7F gol 4802 Agslrlols AP % A
o2 #Hets|gic). o} Wy 7te] HYr] iR
AAA 3, o] & s HslAE L& A% boost-
ergroll mhel F2 Hrle] dAE dg 5 Ug Aoz
71 el= et

Tylosin¥-41-2 9]¢ HPLCS] =72 ngthslollA] &
s}l standard curved 1™ 5= Qlglew] 10pg 71X
¥+ A 449 standard curve® 18] 4 A} Fig 3).
IE tylosing) 739 88 0.2 ppm7tA & Z4 0]
7Hestadct. AR B2 serumE AHG-3HA] recoveryE
ZAg 27 Table 1014 UERR wie}l 3Fo| 87444,
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Fig 2. Titration curve of rabbit ant-tylosin serum
with tylosin-HRP(1:1000).
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S5t

#]A 2] serum, kidney, liver®} muscle®] 2} Ko &2
tylosing ZA3F 72} (Table 2), liver(1/10), kidney
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Fig 3. Tylosin standard curve by HPL.C.
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Table 1. Recovery of tylosin from spiked pork samples analyzed by HPLC’

Amount added Amount found Mean(%)

Sample Rec(%)

(ng/ul) (ng/pl) Rec+SD(n)
Serum 20ng/pl 17.0 85 87.41+4.0(5)

20ng/ul 16.8 84

20ng/pl 16.8 84

20ng/pl 18.8 94

20ng/pl 18.0 95

a: Blood serum was obtained from random animals.

Table 2. Tylosin residues in liver, kidney and blood serum of intramuscularly injected swine samples analyzed by

HPLC
B Tylosin residues
Animal No blood serum Liver* kidney Muscle
(ng/10m!) (ng/g tissue) (ng/g tissue) (ng/g tissue)
1 _b
2
3 88
4 192
5
704

6
” 84
8 84
9 3690 160

10

a: Samples are analyzed at 1 day after slaughtered.
b: Not determined.

n &

A2 2SSl ittt A 4312 FlA
wol AFF 3 2t Selvetllde 1989 59 5
YFAR A2 27F9 §3) AFEA o A
A58 8715 9 A 3As L, 19864 129
HBAR A 40F9] EEFEol 273887158 A3l
of AJgPsl7) 2 SRS

tylosinel] BSAE- conjugation}ed rabbito]] w1 A]#
ol & g¥x-5 HRP7} 345l tylosin tartrate9} HH-5-4]
7) Az A7 BAEINS-S YUY 5 Ao A

9] 717} got £4Eo3 Agsivldle A okt
ot el wHeqr|e] k7l wifolgta AR,
ol & MAst7] AshAde §UE Al% boostergtel ute}
¥ drbe gAIE g 4 Ug Aoz A7

HPLCE tylosing 248 23} 0.2 ppm7tz] Z 4ol
7Hssbd s JHA L) serumg AlR3s)o] recoveryE ZA}
o A3} 87.4+4.0%2] F2 84S ebyed ol9t
2e Az NEV) Wag Ay AelA 24
3} chloramphenicol®] 3 73|48 80% o]4ojely= 7
Fhe}t A2 5] A o|rt.

#2127t E9ol A wlosing FAE A} liverst
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kidney®) Zk7} lallollal 3183l Wi 497} Ukt
ol olle AollA ¥ o) Yoz et ohje)
THE FATINE ofeirhA AR 3187 o]
g Aol glesizin A4um, olsjie AL FF8
4o BAE op/ A2 4 geeiztn 47t wel
A F41Ze] ARl oY £ £ A7 HS
Bo] Ao} 24A1ES) obAl HHE Asl Boh)
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Z4HE0lA wlosin RS A% HARAUES ML
sl EFEWHes PHYsA AgsEx Qe
HPLCH¥Y 22 tylosin®] 23S =A% 23 o
7} 22 AvHE Al

1. ARG /Wislr] HaiiA EA3E tylosin
tartrate ester 54|12} BSAE- conjugationt -2 tylo-
sin tartrate7} 7F3 290nmell 4 i) {FFEE vie}
WA conjugatione] o] Fo]3l Zlo} 1= g]c}.

2. rabbito ZHE] MY FGHL A st
yol 248032 H3x] gkt

3. HPLCZ tylosin®] ZHEake B4 A3} 0.2
ppm7tA] &3 e] 7hsstglct.

4. )X 2] HAol4 HPLCE tylosing] 3-84S =
A%t A3} 87.4+4.0%% Vyebtel.

5. 942 100k18] 7+ ASGIA tylosin] AHFE
HPLCE 2R3 A3}, liver 181(3690ng/g tissue )2}
kidney 12//(704ng/g tissue)oll 4 3 §3o] W 217}
Ly
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