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ABSTRACT

This experiment was carried out to develope the production of specific yolk antibody from
laying hens immunized with antigens from Salmonella enteritidis, Antigenic protein isolated from
the flagella of Salmonella enteritidis, determined by SDS-PAGE, was pure and has a molecular mass
of approximately 54.6 kDa.

It was observed that the antibody titers both in egg yolk and serum were performed at 2 weeks
after immunization with flagella antigen to the laying hen. And the level was increased gradually
to 6 weeks after immunization. At the time of 6 weeks, the antibody titer of yolk showed higher
than that of serum, According to the results of specificity test (ELISA), the yolk antibody did not
react with different bacterial strains(S. choleraesuis, ETEC K12:K99, K88, 987P), but reacted only
with S. enteritidis strain,

The contents of immunoglobulin{IgY) in an egg yolk was 106mg approximately. By the isolation

procedure of IgY from the egg yolk, 88.3 percent of IgY content was recovered in this study.
(key words: yolk antibody, Salmonella enteritidis, flagella protein, ELISA)
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A Z4E F 4R9E5-e olE AA A R4
FAA Ha gick(Foulaki %, 1989). 718 wetg=
2= (paratyphoid) &] QAFL Salmonella enteritidis
(8. enteritidis) 9} Salmonella typhimurium(S. typhi-
murium)Folv], F2 old WolgdlA EA7} "},

T2 ATE S U R ] Adez £YEAE,
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detF EAZ s dEd en FAAG
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A tH(Ada ¥, 1963; Fey &, 1975; Lackman %,
1990). E§ BR o F59] £54 (mobility) &
23, A AR ARE A S 4% A
H-g far e (Lee %, 1990; Jones &, 1992).

olg % A WA § FYAH UG A
T2 A7 #ud AYHT 9ot (Germanier,
1982) dmdate dAZA o 2,0009%F o4
(Kim g, 1991) &.2 4§ ol WAl 2 ofsh= A
228 A7 ok =7 FYAE LS AES
gho} Axde}l FAAITC] HASRTE FoFg FA
3t AAE e T S/

2 2 EPUdI2EAL g2 &
% A9 A v $ AFHo)Fde A7 RuHA
t}H(Facon %, 1993). Yo} 25F, GASEFA
& o83 FA 9] 8- W ZHF ot ] g
Ag A7) M e o] $- B ulgs BRG] A
Eh(Kuhlman %, 1988). wl2kA AtgtA|¢) 54 &
AL AAsS PYaE A dFo2HE HAYZE
BUS F&3he o] o8 AR AwER 9
t}(Larsson %, 1993; Sunwoo &, 1996, Kim %,
1996).

¥ R 15mle) dite] £ele9, vie] 2 |
IgY Aata2 30~90go] ©rH(Nakai ¥, 1994). &
3 Zo] IgY e 9~25mge g TFe ¥H Fo
1gG &3} GAMSHH(Rose %, 1974 Wang %,
1986). welA wie] B e nie AAHE FA
(Specific 1gY) 9] H4FL 2/ A AR
AoiFos Ba = AlSHe g @] ol
7] Mol ¢Eg o] 8¢ AA QL Ve ¢ ¥H
EHM B o]FE 2T

B de] BHL S enteritidis2HE] Sole] HE
BAe w5 Helsln, ol& udgoe= g d #
GA|A Eo| 3} 84 (Specific IgY) S AT F A
= WYe 753l ol& 7HE E JiEe drgEE
o 2 gl g%} A5
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1. 25 oS A B

Economic Innovation and Technology Canada,

Winnipeg, Canadad)|¥ EE #5& £ do}
trypticase soy broth(Difco) 1/ 1009 754
& AFS 4= dF BBAT. 37 CAA 4347
FS AR wlgste] 3087 4Tl PAER (3,000
Xg) & F 43 43

9. Flagella protein®] &

Ibrahim 5(1985)¢] W& 574 - BLAstd 3¢
" #3E 0.15M PBS(0.02M phosphate buffer,
0.13M NaCl, pH 7.2)°l #4121 & pH 2.02& =
ele], 3087k ITuFSHHITE 4 CoNA 1587 A4 E2E
(14,000x g) 3t # g 4% 9L IM NaOHZ pH
7.4 AA% X, ammonium sulfated 2.67Mo] =
=& 718le] 4colA g Fet s 94
2](20,000x g, 15min.)3td JHEE 0.15M PBS
50mlg =l & dialysis tubing(Sigma Chemical
Co.) 2.2 0.15M PBS ¢|A 18X7 F4 F Q=g
0.15M PBS d|A] oiA] 4A)7F 5 4513t

3. SR Y

2249 flagella protein®] =& & Robert ¥
(1995) ¢} microwave BCA (bicinochoninic acid)
WHE 74 - 2edle] ARG, B4 A
BCA Protein kit (Pierce Chemical Co, )& AMg-3}
93, 96-well microplate(Falcon) & o] &3] AA]
3.

4 o1ds

B g S. enteritidis®] flagella protein® Laem-
mli(1970) 340 )8} SDS-PAGE (Sodium Dode-
cyl Sulfate Polyacrylamide Gel Electrophoresis)
g AAsigth. A719% 3A= Mini-Protein I
Cell Kit(BIO-RAD) & ol &34t} A7194%-& 200
VellA 508 Ft dAlsidlen, gele] d4& Coo-
massie brilliant blue R-2502 2. A A3} c}.

5. BhA]] gt

1) BNSE L ApE:
A o] AHSE FES TS AR 36599
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ISA-brownA| 9] IgA 1548 /\}-g-is}ﬁgu:} Abee
@aga FEAAANS BE ARSEAN £
Atk

2) miejuby

B35l S. enteritidis®] flagella protein(200ug /
ml)3} Freund’s complete adjuvant(Sigma Che-
mical Co,)& Z+zt 5%F& &3 {3 AT o
F3Y ImlE AaAY F2o 42 0.25ml¥ 4329
& FASA 14 HFs52n, Booster injection
& 13 FE ¥ 25 HHoR A er] "
<& Freund’s incomplete adjuvant(Gibco) & #3}
3ed 13 AEF FUT PP22 19983 9Y 164
] 1998 129 9U7HA] 125 St AAlskAtt.

3) gz o o H

oo oA (RTHIR) A 25 2822 A3
sto] WYL B F —20C RAsA ZF 49
&R ol ol 8-stct. B vl st gTol ARt
of Agel o] g3ATt.

4) ‘4% $H|(Egg yolk antibody; IgY) £¢E2]
&2

wake Kim $(1997) &) i) 8738 £-2) 33
o AGHET AVAZRE YA FE s
v B & 254(pH 5.0)2 108] 348l
349 @89S pH 5.002 24 & —20ToA
839 ¢ FANNY S48 9388 AL 8
FAZ % 3087 15TCAA H4d¥-2] (10,000% g) 3t
of At FASHT. AR AL 9344 (Whatman
No. 1)& o3}sie] daau23e s} 22
I 2Y9E 43Ry IgYEE, 47 33 %
Eol4 Aatel ARE o]gEPoen dRE WEH2
8t B3t

6. Tx7} X S. enteiritidis EH|2] SolM H
A}

1) &H7t 535
S. enteritidis B2 )3t A P4 RA= en-

zyme-linked immunosorbent assay(ELISA)}{2
2 25191}, Flagella protein(1.8mg /ml) & 5u
g /mle] €)% & carbonate-bicarbonate buffer (pH
0.6) 2 8)4}3}4) microplate (Microtestlll flexible
Assay plate; Falcon 3991) ¢ 4Tl st S
B3l v]Ee] ¢854 plated HH-g94(0.02M
phosphate buffer, 0.13M NaCl, pH 7.2 contain-
ing 0.05% tween 20) 22 33] A &% & 5% X
£ (pH 7.3, Difco). 0.2 247t Bt Aol W]
9k, s ¥ e 5% AR &z PBST
(PBS containing 0.05% Tween-20)& £%o = 4
& 84 golog 2,00095F 1,458,004 742 34
F2 3IME & 37CANA 2N wig A 233R)
£ alkaline phosphate-conjugated AffiniPure
rabbit anti-chicken IgY (IgG) (Jackson, USA)&
5,000 g4t 37CoN 247 WHg- AR 7)
ZAgdo s phosphate substrate tablets(p-ni-
trophenyl phosphate, Sigma-104)& 10% dieth-
anolamine (containing 0.5mM MgCl, pH 9.8) ¢l
=9l £ AMgste] 1587 E49 gAY 7
33 % plated] M3 634 AT ¥H-§A
Ae 5M NaOQHE& AMg-3lglen micropiate rea-
der(Molecular Devices ;E Max)& o]&3l] 405
nmoA] A7+ S sAh

9) MAKE| S. enteiritidis EHl2| S0|d ZA}

S. enteritidis B R T YL AJFFT T A ¥F
2 i) PP A9 Soldg =AY A8 E.
coli(K12:K99, K88a, 987P)AdX(pili)dds} S.
choleraesyis BREAL o] &3t9 3 $F& ELI-
SA¥ o & AAsith AHS-E buffer R 84L& 8]
7} &) o) g AEEE AHFSISIA, platew
Microtest [l flexible Assay plate(Falcon 3991) &
AHg-she et K12:K99, 987P, K88a =9} S. chol-
eraesuis W2 Qo] w1 &4 plated] A ¥y}
wababl g zhzh 50,0008 34 3te] wkeAIR £, )
A7t ERof ol &R WHH FAY PPL 2 AN
st

1. 28 gHl(1gY) e 5= #HA
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Warala) o] % FAAR= Mancini 5(1965) 2] %l
£ 473 - 3519 single radial immunodiffusion
(SRID) #je& AA5}gth, Rabbit anti-chicken
IgYE barbital buffer(50mM sodium barbital,
10mM barbital, pH 8.6) ol £33t 4 AE 2
ZoA 56CE 7HEEA T 9.2ml9) barbital buffer
¢} 0.8ml9] 0.35%(wt /vol) sodium azidedl
agarose 210mg< 713t €9 BE microwave oven
oA agarose’t 43| H& WA 7t F F&5
Z(56C) oA WX st &4 Ast Bl 56CE

S ol v F §d4g & T} ¥ SRID glass
plate] EFsch AZ(Yst dRSuEy)st
chicken IgY standards(10, 5, 2.5, 1.25, 0.625
mg /ml) & Z7o] 2.5mmel welld] z}zt B33}
7171 Sl A& FEr19A 7A17E < wsAF
T XL gAFA s} A VA AHE 24
Fo 2 AAIsA T

gz 3l o3

1. Flagella protein®] &1-22|

S. enteritidis TFNA £2]§ flagella proteing)
CR(ME)E 24187 98t SDS-PAGEW ¢
A A795& AA3% A= Figure 19 & A& nfo}
Z2o

S. enteritidis #5& 607 3le)A 30837 AT £

@4s @& @A (lane A)3} o] $9g 2 Az

(HC) & F A4relsld de 43 (lane B), 2
23 AAAE 4FYE oA ¥ A2 (ammonium
sulfate) 3t Q& €9 (lane C) o Wi= A4 AE
Has] 2, A §9& 4 ol =R FHHAY
Z, AT £4(B)F 4] 2 IHLE T £
(C) M= shte) et Vel o] AatoA 73]
FALg dAEste AR eE (lane B) ¢
flagella proteing ¥E]& 4= & A2 BYP=HNO
o, 4tz A (B)d 9& Frtdog AddE
Al ols) 229 flagella proteind} £5¢ £9
T Aos BPHAT

£ Afoa F WEE 54,6 kDa X o)A A=
o o] Br#%#e Kodohs}t Hotani (51~57 kDa,

97 L wvmanine
GE w—

L;M.  A B C HM

Fig. 1. SDS-PAGE patterns of S. enteritidis
flagellin isolated from S. enteritidison 10%
polyacrylamide gel. L.M : Low molecular
range marker A : Whole cell, B : Before
ammonium sulfate treatment, C : Puri-
fied S. enteritidis flagellin, H.M : High
molecular range marker,

1974) ¢} Ibrahim Eo| flagella proteing] A&
B8 A3(47.7~58.3 kDa, 1985) 9} A5t
weta] £ A Jehd F l=Es BRG] ofF
55kDag! €4 flagella protein® g W=t

2. S. enteritidis © 28l glof] it HAULS

S. enteritidis A £ 5 ARIYS A9
W ¥, YPF 38 Wil WS B, Wy
¥ 27 7 FA7L 24 AH7) AREA 4F 7

£ 743 3718ty 6330w e g7 anti-
body titre: 190,000) & A3 ¥ 12F71R] ¥ &
F2 AABA 9% $9 342 I 2R Uy
¥ 25 AHE AAFom ANFAH 4F o|FRE =
83 A7 38 A fARKATH(Fig. 2).

T, A9 65 o|FHE dFFAste] 5L ¥
FA7E G ol A& Byo o AL 12F
7MA FAHALT. o] AL ¥ AF g30] 4L
A7t do 2 olHse] FAPo RN FAste
o) 4~657 ol FHEE EA F B} dE YdA
84S &4 Uehie Aoz 2390, B 437 45
£ Bar-Joseph %(1980)# Shimizu $(1988)¢] @
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Fig. 2. Developmental changes of antibody titer
after immunization,

Follq ¥l Fol AHE AV R F Foll dFPo =
oldeths AFAaE $UATE A2 Vet

3. g gle] 5ol #At

A9 J8 A 2 FFEA Y gASol4 Are
ELISAl oA AAd. ¥lzgdA 452 S.
enteritidis, S. choleraesuis, E. coli K88a, E. coli
K12:K998} E. coli 987P¢] ¥R B H=mads
AHg-stsich O g4 2 R YAE 22 50,00060
2 3A3la wr-eAIR A3 S. enteritidis PN
29 AFure(1:200,000)8 Rew, S
choleraesuis -9 wi-$ v <Fe ¥+-8-(1:50,000) &
Bgch 28U 4% E. coli FAFA(E. coli K88a,
E. coli K12:K998} E. coli 987P)3}e whgo] M3
e Aoz et (Table 1).

B Aol A AkE ¢ gl 50,000004 345
o] AHRE A 8. enteritidis B FF Eo]F o2 vl
S oA =2 By =AUt

4. U8 5 SolgA(IgY) e &

WA E AT A8 F S, enteritidis FY0) ¢ =
ol (IgY) 9 ¥E+ 8.9 mg /ml o|Qlon A &
A28 1 13.5 m)F IgYe] §Fe oF 120 mg o1
o}, daro 2 RE A s el 34 aAau i
3 29 IgY §FL 106 mg /egg 24 Eo|d}x) 9]
3] 5E2 88.3 %A vl$- =7 Vel Table 2).

Table 1. Specificity of anti-S. enteiritidis antibody
of chicken serum and yolk with the
antigen of the different bacteria by

ELISA
Antigen Host antibody?
Egg yolk Chicken serum
S. enteiritidis* +++P +++

S. choleraesuis* =+ +

E. coli K12:K99*1 - -

E. coli K88+* - -

E. coli 987p* - -

2 Host antibodies were diluted to 1:50,000.

b Range of titer : — : 0, + : below 50,000, +++ :
over 200,000.

* Animal Health Centre, Veterinary Services
Branch, Manitoba Agricultrue, MB, Canada.

T E. coli reference centre, the Pensylvania State
University, USA.

Nakai §(1994)2 Al 113 15 mle] d3o] &
EY vl |7t IgY PFL 30g~90ge 2 3
AeAL, @ IgY FEE 9~25 mg /mie & o]
S AFA BY F [gGe) w29 AR
Rose (1974) 3 Wang 5-(1986)-& .55t v} Qlth.
& 79 ASE 47 AFASEH 49U dFe
HGE2A T AP 2L LT B0 Je AR
#gEAt

wpehA] FolgA AAate] F1EEQ BEAE F =
AHgol BRAE BAYA ) YR AdA=
BE Aad HoARe] GadA FAE Feldd
BS tFe FolFAE M s a4 4 A& R

Table 2. The recovery rates of IgY content in
an egg yolk after acidic treatment

Recovery

rate(%)

Treatment

Items -
before after

Initial volume of
egg yolk?, ml
IgY content, mg

13.5+ 2.7 10.8+£23.5

120+12.9 106+ 7.9 883

2 Egg yolk was diluted with 9 volume of distilled
water
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o2 #adr,
H

7HE 2 7MY 4RYEEE OIE S. enteri-
tidiso| A BRFUE S olf Hgdoes
AdA Y Bt ¢ Fo AP A Y
HY wk2-8 ZAVSIAL AAYE S, enteritidisel] i3 &
o]\ d%} kA 2] H-old ZALS) FA S AALE WA
@ Age vhiat 2

1. S. emeritidisS|A = £8]8 flagella protein
8] R e 54.6kDal 2 vehu,

2. ABA L] AT A7 YA L WY F 23AR
Bl F43] F71817] Al Fste 6573 Hae
A7t o =23k, v $aE sl
€ B9 ¥ 477358 F43] F7187] Ao
657 BRI} 23 FAsA =2,
105 o1 ¥ ol YA YA} 20T =24 P45
o] AR FEE FASAT

3. S. enteritidis®] flagella proteing WHYgYoz

AdA o] Wsle] YA YA E 22 S,

enteritidis TFAAT Solzog yhe3in E
coli {K12:K99, K88, 987P) #A|d A& 8-
o] A3 gle Aoz et}
4. W9 dozyE R IgYe #§3Fe 106
mgolglen B4&-& 88.3%3Th
(A 88, Salmonella enteritidis, flag-
ella protein, ELISA)
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