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ABSTRACT

Immunization of layers against Salmonella gallinarum(S.G.) which causes fowl typhoid resulted in production of
anti-S.G. IgY rich eggs. Water soluble fraction was obtained from egg yolk using various gum solutions such as
0.1%(Sigma C-3889) A-carrageenan; 1% and 2% cold water soluble carrageenan; 1% and 2% hot water soluble
carrageenan ; and 1% cold water soluble carrageenan with 1% hot water soluble carrageenan. Among them, A
-carrageenan 0.1% treatment showed a high recovery rate, possessing high IgY contents. In the range of pH 5-9,
more than 70 percent of IgY was existent. Moreover, Anti-S.G. IgY was relatively heat-stable. This study revealed
that immunoglobulin against fowl typhoid could be produced successfully by layers and the IgY was sustainable to
further processing due to its pH and heat stability. IgY is promising to be utilized for prevention and treatment of
fowl typhoid in industrial scale.

(Key words : Eggs, 1gY, Salmonella gallinarum, Stability)

I. A 2 I 9l wAlol XEAE HE gl Ao

o} o]FE% A IaEs Aslste e

ZhEE 2 el QRlsrl AR Ay EFEAE o SN A, dAAe] Fo
H(Salmonella gallinarum)2 =UoA 199213 %] 2 QA% g o) 2 X5} o] FojX|H] g
22 G e ARSS5E 9kl sl 3 Yk, 1999). A E7HA] AME AlE )
Ea 3len, 53] sY5E 9974 FF A S o8 WHEe] ATEAeY AAMAE 1

93 QIehE, 1995 Uk 1999), FFFEIZs0] o3 were] vepste] JFEIFEAR QI 57t
A ARE, A vle, 2Eds AR o AHE Fole AT BAF wolke,
of me chd Fehw ehh QwAem  1999) ofeldt o] AFOE AAIGo] 1]
AANAE asoldl Qo] UEa,  wd AP AVS o] FEFEse 3
gE el Vet F 349 ofile] A AL AE skl hFElFie] ot AEe) =
A, 1995). AA) AAFE AT 9 dE go] Had sk

)

Corresponding author : J. H. Rho, Korea Food Research Institute BaekHyun-Dong 46-1 Bundang-Gu, SungNam,
Korea. Tel. 82-31-780-9060, Fax 82-31-709-9876 E-mail : drno@kfri.re.kr

— 637 —



Rho et al. ;

= X479 IgG(immunoglo-
bulin G)oll sjF=L} WA s}sha] AJdo] oF
FvEa g e ] dAelRE Y
8} Fol oA+ IgY(immunoglobulin Y)Zhal
H-20} (Lee 5, 1991; 7 5, 2000). ojv] o]
7E @A7E ofn] HoRRE g o] H=
& o]§sto] MAT AeA ]9] oA 5

LS B 64
= AT} (Polson

o?‘.tm

o]} =||(specific antibody)S

%, 1980 ; Bade %, 1984).
oA SolgAE A= U
Hell wlgte] oy 7FA] ol& ZHAAL it
= Aol golgh, gk AHEw FAe] &
S5, QA A A 2E e
o] 7} A A2 A kAol =9

le=]

-1 s

FEeereel ol dstol= ERe=2
[e] =

T =

[e]

L 7]%_0 H}

2

3}
s
s 3
=g, @
¢

¥, ox K

o} AbdAol A e A
< SO|tHLarsson 5, 1995). 53] AlgHA|
vl2l7k 137 AAaksls Wbl A oF 40g IgY
7h oA, 2 S Bl A9
1208 2 F o2 WA THHatta 5, 1998).

2 AT e LAl S gallinarums A
ArA aRFYH AiEHE S5He T
LS Azt dElow Feld A9 ol

RS dotr At sl 1efake]
deog AAE -8 gallinarum E°] IgY2]
2 W] A% A8 1A

o

ERE IR RES

T ALY € Salmo-
nella gallmarum (ATCC 9148)S T3} tryptic
soy broth(DIFCO, USA)ollA 24A|17F “EoF njok
sl dgge] B Qe )

il &
= 3|53} deep freezer(—70C)° R

A

Effect of Specific IgY from Yolk

AV 3Ty S gallinarum®] T A|2F Freund's
adjuvant(Difco 0638-60-6)5
= Axske] 1557782 gAY 5ol Mgst
Ak o W W3t FAl= e 10° cud Ab

1:1(v/v)= emulsion

L3193 FAEFS 1mLE S9ith o]F T
WMo ® 25 HAo R 2xtee] F7F WY1k
—Adjuvant complete, Freund’s A}, 2:32}—

Adjuvant incomplete, Freund’s AH)S A A1)
HH= 5, 1999). A= A R o s
T3 Isabrown 485E AlEstgion AlE:=
-8 AL Abgel 5 0.5%E H7keke] AL

£t thel %, 1999; 3F 5, 2000).
sto 2 2HE| 3H|(IgY)el 22|

AT olgd Bel : Alm AAE

10,000 x gol| A 15%7F A & FJHEQ
lipoprotein fractions |7 skal &4 d
&)(water soluble protein fraction ; WSF)2 What-
man #2 SIA = st e EelE Al
5E FA7Z(Ishin TD5070A, Korea)S A A
slo] BoE A28} thHatta 5, 1990).

3. 72| ERet ko wWE &9
=2
7] R s wE Ee ke
7o) Rt = wel ko] WSFe 34
F % T lgy FFtotal IgY)et -8

gallinarum 5-°] @ A(specific IgY)2] eHES H]
w3b7] sk @R kel W (Myungshin

Chemical, Korea), €5 7}8-4 77 H(Myung-

— 638 —



Rho et al. ;

shin Chemical, Korea) % A—7}2}7]wk(Sigma,

USA)E ol83te] IgYE 3kl
4. & IgY &l ZY(total IgY)

%1 microplate®]l rabbit anti-chick IgG anti-
body(sigma, C2288)°] Tl 57} 2 pg/well
o] HEE ZA3FFS coatingdtil AF ST
sjAlE dEe] WSFS Wil whEAIZ § AlF
3Fo]  1/10k=  Hoseradish peroxidase-conjugated
anti-chick IgG Ab-HRP(Promega, G135A)E Y%
o} o37]e] HRPO| 7]H =i TMBE A3
i 2 N S o] &ate] RkgS AAA ¥
450 nmol| A FFEE AL
5. 8-S. gallinarum 50|

(specific 1gY)

shxlo| B

of WE F IgY e AN o
ELISA el o) F=343toic), dAdEed s

O.D. Zko]l 660 nmolA 0.05
ow Al FAME s

microplate®l] coating3}3L A

gallinamm TAE O
7h HEE S5

gallinarum HAE
23ttt gAE 3] water soluble protein
S Wil RkEAI 5 AlHstar Ads] 34l
rabbit anti-chick IgG Ab-HRPE Y=t} 7|9
HRPO] 7|4 2= TMBE AR whg AA)
NoF 2 N B o] gkl 450 nmol A &3
=5 SASI

6. &2l pHE oHHd Al

Tl 1%, 2%=
resuspend$t A|5E FHSIGICE pH HgA A
]2 phosphate buffer&

109] #Mel7 =43 e

i
S
>
3 o
ol
ol
£
uN)
el
jan)
il
[\)

Effect of Specific IgY from Yolk

% oA pH 7002 2A43le] FES= F IgY
stekyl & -8 gallinarum 5°] A9 THS
_]
o

B
d egAdS SAs] f18A 50, 60, 70, 80
o] $E(JEOL TECH.)°IA 5, 10 min 7}

C

5 Are] BZEAAA Ltﬁ}f = Igy &334
& =S gallinarum 5°] A FFES AT
[e;

.\‘

S. gallinarum 0|

1

A 1gy SollM e—
S =]

Fd| 2] ol-EI:':'A-I H e

A7 IS ol gdte] Eeld -8 gall-
inarum 1gY &< 0.5 mL3} S gallinarum (Asso =
23y 717} 0, 02, 03, 04, 0.5, 0.6, 0.7mL<
S8t Ul phosphate buffer? 1.5mLOZ X
Adaglek 37CelA 1ARE AE]dk § 4T 81+
WAsel Wel BT FYAR o W #
A BN Feheks e B 9B
W AIsE7] 918t Igy-8< thAl phosphate buffer
g Abgstel 9Ist 2ol vRHIZ e A
T 9 skl ol F 1,100 x g ©F 204
A4 —E—a]s}o# W B2 AAs e 2

5= 280 nmel A ] ghE 57

d

oll
-

o7 o al
) o geld BH PR A2 FHE
g W A8 A BEe wstel A4 FIE
g Tagth o, FHEE 30 lskel W
oA g A el AT Sl
Sgloma olg ATAe WUl FER 1F
shgick. gele] AA W F SolakAlel 3

Fe e Hoz e

LO‘L
£
>
s

Salmonella gallinarums FYPO=



Rho et al. ;

Aloll Freund’s adjuvant® HIA|Zl & AJLkEl
Al A Igy S FEHEZ 243 Ay
Fig. 18} 2tk & A7 5 Ak Ao
2HE 42 Jd@T] Igy dF2
soluble protein fraction(WSF) %Il 0.76 mg/mL-2.
2 ol Wl 1go] 228mgol s ol
durzlow ko] FAE 15g AR o
RS o a3 i 342mgo] A
a2

Nds F28 7 das B =t

a0 OL £
wet o

Fig. 1. Changes of total IgY content.
* Arrows indicate vaccination of Salmonella
gallinarum

Fig. 2. Average of total IgY content.
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B : Control

vaccination  egg

oy w3t 25 g8 A— 7] vKSigma C-
3889) 0.1%, ¥+ 7F&AMSC #10387) 1%,
2%, 90C A4 7H8Ad (MSC #10386) 1%, 2%
2 Y 7H8410.1%) : 90C 7HEA0.1%) = 1 -
1, 1%, 2%= AR&ste] skt WSFe| 3
FEE Table 13 Zo] A—7HPIE 0.1%2

Table 1. Comparison of IgY separation methods
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Carrageenans Recovery rate Amount of

(%) recovery(mL)*
1 A-carrageenan (Sigma C-3889) 0.1 110
2 MSC #10386 (hot water soluble) 0.1 95
3 MSC #10386 (hot water soluble) 0.2 93
4 MSC #10387 (cold water soluble) 0.1 105
5 MSC #10387 (cold water soluble) 0.2 110
6 MSC #10387 (cold water soluble) : o1 20

MSC #10386 (hot water soluble) = 1 :

7 MSC #10387 (cold water soluble) : 02 104

MSC #10386 (hot water soluble) = 1 :

A) recovery of WSF separated using each carrageenan
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Fig. 5. Average of total IgY content.
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Fig. 6. Average of specific IgY content.
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Fig. 7. Total IgY stability by various pH.

Fig. 8. Specific IgY stability by various pH.
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Fig. 9. Total IgY stability by various tem-
perature.

Fig. 10. Specific IgY stability by various tem-

perature.
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