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Effect of Charcoal on the Production of Anti—Sa/monella gallinarum |gY
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ABSTRACT

In order to produce the antibody rich eggs against Salmonella gallinarum (S.G.) causing fowl typhoid, the productions of
immunoglobulin in eggs were compared and examined with the feed additives, the variety of adjuvants in vaccines to layers,
and the existence of additive antigens other than target microorganism. The examination of the average contents of specific
IgY in immunized group by supplying hardwood charcoal showed that the group supplied with 0.5% hardwood charcoal
had the highest contents, implying that the supply of hardwood charcoal promoted the production of specific IgY. Adjuvant
appeared to have little effect on the average contents of total IgY, but specific IgY contents increased in the immunized
group with Freund's adjuvant. Addition of BCG in adjuvant treatment increased specific IgY however, this feature was not
seen in aluminum hydroxide treated group. Immunization at 15 week layers resulted in higher laying rate than immunization
at 21 week and addition of hardwood charcoal in feed recovered laying rate. It was therefore, concluded that the feed sup-
plement, such as hardwood charcoal followed by a proper immunization program concerning adjuvant, vaccination period
and supplementary microorganism hastened the production of IgY.
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2853 Utk S Fee o seRAe) A AL
S5 Azshet) o)1 Fse g AR Al Yike] A
o] i FopA| 1 Y gt A|AS}IL B a3FHTHe], 2004).

B Ao e Ao S gallinarums BYAIA 8.
gallinarum FAS At Tl B, Igy Uz AL 9
ste] G& Uloll M9 Igy S &Y 5 Aevel o
7% AFE gtz sk AAld gYL Fo35)
I Atg HVHAIE derlEe E3sle Fod &, 3
g2 52 a9-E dolRu AFHAlel immunization
adjuvant F5o) T2 Al o] HATwA AAS v
ST T3 AHAlY] WY M2 Ak A URE
A3zt AMAe] WY AR ARITVE OE s
A A E95 4%kt sk
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Mz ¥ Uy

BA M=

e FA FePgo 2 RE] 790% Isabrown (13
ZFEH)e Mgt on AlEE th3EE AU AIEE A3}
[}, Salmonella gallinarum(ATCC, 9148)2 Tryptic soy
broth(DIFCO, USA)Y| @& F¢ F 37°C F27]°l| 244]
Zb vt v ko] ¥ ¢S YAREE sk oA
E 343l AL WEael] BHAshaA AREAT. T
A= 60°CollA 3027 GA skl it dAE 3
FEEH. JrE #AE AEFE 88 § sk
A&53ted ALgatsith o8 ZHIE FPL emulsionS
thE 3 Ao FESE e S gallinarum T A A
Aol 13] FAFS 1 mLE 39, o] w we 108
CFU/mLe™ 3] HESE & 25 IFH 02 28] boostingd}T-

LEto 2R E| &X|(IgY)e] 22|

W3 FoA IgY(immunoglobulin Y) EAA=
Hatta(1990)2] WS 7|E02 siyth &, 43S 22
FHwiv)e SRS A F N T 5 BE UHE
a1, FEke] 4u E3Kw/v)e) 0.1% A-Carrageenan(Sigma
C3889)y% AT} ©jRE F2olA 3083 WX g th
10,000 x g, 1587t ¥44¥2lE T F Whatman #2 &3}
A2 oAl 84 Tl FF(water soluble protein
fraction; WSPF)E At} 84 o4 B3 oy
AR At IgY S 3=t ARSI

Total IgY &Heke| &3
Total IgY $FFe] =738 $8kd microplatel] rabbit anti-

chick IgG antibody?] (Sigma C2288) @& F%7} 2 ug/
wello] ElEE ZA3}Y coatingdlir A|&H31g . 34"
Wepe] 584 Bz B WI whgAl7l & Ak
1/30,000 3]2] ¥ rabbit anti-chick IgG Ab-HRP(Promega
GI35A) 2tk 947)e] HRPY 7]ZZE 3355-
Teramethylbenzidine tablets dihydrochloride(Sigma T3405)
£ ARSSIAAL 2 N e o]83fe] WS HAN &
450 nmelH FH=E ZHSHAT. Holel g )85
o BF FE IVS el dNE 4449 una
g Uy gy T5E 3T F ALSFHATHRbo e al,
2005).

Specific IgYe| &&

Specific IgY ko] 2% ELISA ¥h{ol oJa) 4385}
Aot AR S gallinarum dAE FFT 3o 660
nmol A 0.057} H=F 4Fdez NPT M4 S
gallinarum TA)E microplated] ZESIL A H AT}, 8
AE dge] 84 gl BEE W vhEAZl 3 Al
H3}L 1/3,000 3]AF rabbit anti-chick IgG Ab-HRPE %
A}, o710 HRPY] 7|A2E 3,3',5,5'-Teramethylbenzidine
tablets dihydrochloride(Sigma T3405)2 A}&-3lglal ¥hg-
AAAO R 2 N FAHg o83t 450 nmolA EH=E
A3l ¥F T= T4 vweke] 584 il 23
W2 anti-S. gallinarum 1gYS 712 ARSI

ChEh L SR EtE NI 0lE T

IgY9] o] E2 AlTE Aisly] Y3t AlEAE
5 2507E AIFAE-S AASHATHTable 1). B4l £
SR B YRR FoiTE DZTENR a1, WA
Fo glo]l = 0.5% H7E AE FHTH(F2)E Bl ot
o= Sl =3 15592 Ao S, gallinarum B
¥} Freund's adjuvnantE AHS-3te] 25 2HAC 2 33 WY
AlZ] F ARALRE F3 M EF3), = 0.5%H7T A
B FA9TFY), FE 025% F7t AR FHFEFSHE A
T2 314 total IgYS} specific [gYSE STt F=
(charcoal)- AlE H7H&-(HE)S AH&3 )

s

S0t J|&

S. gallinarum F9 WA FAMA] adjuvant EF, target T

Table 1. Experimental design of trial for enhancing IgY pro-

duction

Treatment Immunization Feeds
F1 - no charcoal
F2 - charcoal 0.5%
F3 + (8. gallinarum) no charcoal
F4 + (S. gallinarum) charcoal 0.5%
FS + (S. gallinarum) charcoal 0.25%
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Table 2. Experimental design of trial for various immunization methods

Immunization program

Treatment

First Second
Al No immunization No immunization
A2 S. gallinarum 1 S. gallinarum 1

Freund's complete adjuvant 1

Freund's incomplete adjuvant 1

S. gallinarum 1
A3 BCG 1
Freund's complete adjuvant 2

S. gallinarum 1
BCG 1
Freund's incomplete adjuvant 2

S. gallinarum 2

Ad aluminium hydroxide 1

S. gallinarum 3
ISA 1

S. gallinarum 1
A5 BCG 1
aluminium hydroxide 1

S. gallinarum 3
ISA 1

Slo] Hrhge] oJFe] mE W ghde] AYihe vlws}
= A8S AAEaA RIS B 25058 ARSI
AN@AEe] FYPe2E S gallinarum(ATCC 9148) T3S
ARSI, Freund7(A2)9] A HHX A= Adjuvant
complete Freund's(Difco 0638-60-7)y2 S gallinarum T
o 11 1(V/V) HIEE $3A7 Shel Tlegel Ak
3, 23] WA X-E = Adjuvant incomplete Freund's
(Difco 0638-60-6yS AF3ITE AT T(A3)E adjuvant
7} Freund -9} 20, S. gallinarum TA¢} AH(BCG)
D adjuvant®] HE-S 1:1:28 &35l FAEIAL &
AR ETAY)E A A9AHE Al tEldEES S
gallinarum TAS} 1:29] BHISE 3l 1 mLA FASIY
a1, 23] HAAREHE S gallinarum T3 ISA 25
(Montanide)®] H]E-& 3:12 3]t} 4+ AT T(AS)
<= A WAAYA] S gallinarum, A4 E 2 A
o] HIEL 1:1:12 319 | mL¥ FARINL, 23] 9y
AZFHE 47 ISA 258 3:19] Bl&E F3A1A A
B3} 18] FARFS | mLE 93, ojf F4E 108
CFUMmLoIH, A HE ¥ 25 HA0=2 33 FARBIHL.

Table 3. Experimental design of trial for improving laying
rates

. Immunization
Treatment Immunization Feeds
ages (week)

Wi - no charcoal
w2 - charcoal 0.5%
+
W3 (. gallinarum) 15 no charcoal
+
0,
w4 (S. gallinarum) 15 charcoal 0.5%
+
VA (S. gallinarum) 21 no charcoal
W6 N 21 charcoal 0.5%

(S. gallinarum)

AFZIL F AEACE 2F 05% FEo] 389 AR

LEHS ZA WX 7| Y

S Al HESE Aghgo) gashed o8
A7) Y8t AlR HrASF AEAVIE 2l vl
sl ojm) AHAlE Zh A2lFH(WS, W6) B 505E
ARSEIGTE QutatEA] Al FES 0.5% Hrbet &
ofgte] s bl we ARE AL gy GriE )
WEGTE AR 9] AR whe} Ak o] H(155%) Ee
A FQIFH) 98 FEIT o159 AnE e
&7} 1gy 9712 vlwstHa A1Y XelTE Table 37 2
o] AHsHr).

SAHXE|
ZAME A= SAS(Statistical Analysis System, 1996)
8.0 ZEZIYE o] 83l FARENO T HFIIATE

EEE -

[t

CHEHY B EHEF KD T)E e

A IgY AHALE Y3l AHAE ARl s
A7V 2GS AT BT Lee 5(1999) o8 7}
A Ats H7HA vhg, &, A%, Fe 5 53] FEe gy
S Alare] AFH|HA FAlO] A Ef2 nEy 5
£ dAlske Aoz BuEt

Fig. 19 A<} Fzol] Hrtel]l 93t Algt 9] total
lgy 3 ¥luE =439 ©Y Mg 3 HT(Fs,
F4, F5)¢} WX E AAIS1A] & A ETE(F1, F2) Afo)
de 93 ze)7t gle A= yehdth T3 total IgY
o] A%, A= AUl 9% a9E gle Ao vEehdh

Al 9] specific IgYS] B e 13598 w=,
Fig. 2014 & = 150] W A&-L(F3, F4, F5)7} BlH
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Fig. 1. Effects of feeds on total IgY. F1: no immunization, F2:
no immunization, charcoal 0.5%, F3: immunization, F4:
immunization, charcoal 0.5%, F5: immunization, char-
coal 0.25%. Ns: no significantly different.

I3 (Fl, F2) B} 55~97%A% ¥& S Vel
Aot WA g AHE FAHCE F4% A7 H|
WA T(F1, F2)9} WY AET(F3, F4, F5)Mel 9]
Z o7} Sl Ao® Yeikth A7 B9 specific
Igye] $Eists B uldgxE](Fl, F2elde 97t
7 VAl @493 HYA2]THE3, F4, F5)llAe 120Y
AR WS- 22 FFE Holty} 1 o]Fole A3
Aadhs A4S JEATh

s Fog BIA T B specific IgY S
Hits) BE Bee FAR AT, P9 BES 3
7FeHA] @2 AeFE)elle F94 o)zt ARt
(p<0.05). ©] W €.5% F=E& FE F4 M7 M =
2 ks JERIOH, 0.25% HFA(Fs), 2 o
HALE F9(F3) 22 YEehY specific IgYe] A4k A
ojr Fxol Fo7t I Aol F JFL vHe AL
2 AR @9 Kim 5(2001)2 2| ALE H7HA
2 vls, & ok Hee AREET ol HrbAe) u

40
3.5
3.0
25
20
15
1.0

Specific IgY (arbiturary unit)

0.0
F1 F2 F3 Fé4 F5

Treatment

]
i

. 2. Effects of feeds on specific IgY. F1: no immunization,
F2: no immunization, charcoal 0.5%, F3: immunization,
F4: immunization, charcoal 0.5%, F5: immunization,
charcoal 0.25%. **Bars with different superscript are sig-
nificantly different at p<0.05.

2§97 Rol® ANSHA RaAHoU Bl o 03]
& specific IgY7} #AEe Ado] vt Hyusdle o]
A7 o3t e RAFUAT

AL 3t adjuvantol] |
FS A HE T} Adjuvant 3]
2o WE total IgY T2 Ao|7t ALY fe A=
ERstTHFig. 3).

a3y} specific IgYQ] $FRe 42218 4ol &M (A4,
A5l B3] Freund's adjuvant X #]7(A2, A3)7} 3u] ©]%F
B2 #s JERo] 42448 €n)E©] Freund's adjuvant
o W] MAAZ A i B} e Aow eyt
(Fig. 4). Freund's adjuvant X 2]7-(A2, A3)9} 428} &)
' AT A4, ASYtoldl e 93 zto|7) e AR
YERGIL(p<0.05), 248 €wF *8]7-9) immunization
£ A &2 AT elle FoF Aot fle A=
YUeElgt}. Immunizationdl] 1034 adjuvants o]-&3pH &
Ho] LhaAle] Aol AAs] B4lE]o] o] Alite]
FolRth 22y Freund's®] 79~ &Ao] wi$- dense 3t
o emulsions TrE=H] GoldtA] R Tgo] QA =4
s} AdrEe] A5 FAIR S =] §oldtth(Rho er al,
1999). X8 Freund's adjuvante <2k} &vlEo] vlsle]
T2 7MHo)|u2 g U3k anti-S. gallinarum IgYe] A2+e
A3AME AAAG B4 o] AAB] o]FoiHol & Aot

Freund's adjuvant A& Al S. gallinarunmrdol| A& Ab
W(BCGYS #2o] sl A A4S H-(A3) ¥ B
2 specific IgY7}F A=V ikt dolE X2
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i
N
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Fig. 3. Effects of immunization methods on total IgY. Al: no
immunization, A2: S. gallinarum 1 + Freund's complete
adjuvant 1, S. gallinarum 1 + Freund's incomplete adju-
vant 1, A3: S. gallinarum 1 + BCG 1 + Freund's com-
plete adjuvant 2, S. gallinarum 1 + BCG 1 + Freund's
incomplete adjuvant 2, A4: S. gallinarum 2 + aluminium
hydroxide 1, S. gallinarum 3 + 1SA 1, A5: S. gallinarum
1 + BCG 1 + aluminium hydroxide 1, S. gallinarum 3 +
ISA 1. Ns: no significantly different.
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1.0} b b b
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Fig. 4. Effects of immunization methods on specific IgY. Al:
no immunization, A2: S. gallinarum 1 + Freund's com-
plete adjuvant 1, S. gallinarum 1 + Freund's incomplete
adjuvant 1, A3: S gallinarum 1 + BCG 1 + Freund's
complete adjuvant 2, S. gallinarum 1 + BCG 1 + Fre-
und's incomplete adjuvant 2, A4: S. gallinarum 2 + alu-
minium hydroxide 1, S. gallinarum 3 + ISA 1, A5: S.
gallinarum 1 + BCG 1 + aluminium hydroxide 1, S. gall-
inarum 3 + ISA 1. *"Bars with different superscript are
significantly different at p<0.05.

A AT KA 9F JFe ehtA gt
Ag HAG W YA olelg el WrHW Aol
oS E15E Ao PeiA 9ol o] ATME nER
o2 FNTE AHEsl] FAYLL FAs sgoy
wge awr) gl Res Jen,

LEhE 2 WX 7| Y

durH o2 FFAs LA HESE kgl 7143}
=, ol& WAIE] Y8t AR "7 HEAIZIE B
wapgch. Al 717 Fete] Ak BHES Fig. 59 UEl
WAtk HAA 2 TH(W3, WSS X 2| (W1)BHR| & A
gl Blsf Aehgo] AtEle AL B 4 ed ol
Hol| 93} stressz QI3 A E RAZTHRho ef al,, 1999).
=] anti-S. gallinarum 1gY 4R Qside =& I
9] specific IgY$} FAol] & Alghgo] Tl 7} 2% &=
[t} F, " o) o3| Akl AstEH AlFe
WAAAZE Fo obfe] =2 %9 anti-S. gallinarum 1gY
7} AETRE &0 AL & 4 Al "ok

Hx HZA e IS AHEH 1553 A
A2 (W3)E sk= Ao 2158 @Y A2 (Ws)shes 7
Boh Akhgo] Eom ols WA} wad Aehs
ol FFE E VA F US AOE BAFE H(Lee
et al, 1999)% &2 BEFE HAFA} IS AlE A
7heE B9 ArEE ] AsE A3AE & e FoE B
o Zedl dE B F AHE A &L A(Ws) 4k
dEo] AlHE AL B F Aoy IS AR A
7Vt A-(W6) g Ayl HAEHATE F 21550
1Y H2E AA] & A g AT e ey o

[ez]
==
o3

5

120
ab
tof o2 ba
I o |
F 80 T T ——
b i ¢
E 60 : -
e |
£ 40 |
E ,
20
0
W1 w2 w3 w4 W5 W6

Week

Fig. 5. Effects of layers' age and feeds on laying rate (%). W1:
no immunization, no charcoal, W2: no immunization,
charcoal 0.5%, W3: immunization, immunity age = 15
week, no charcoal, W4: immunization, immunity age =
15 week, charcoal 0.5%, WS5: immunization, immunity
age = 21 week, no charcoal, W6: immunization, immu-
nity age = 21 week, charcoal 0.5%. ***Bars with different
superscript are significantly different at p<0.05.

23 AEE e ] HUIE Sl kg gt
stejo] HAXEE AAA] e Azt stehg 3
TE IEHe AL E 7 JMh ol Kim 5(2001)9)
ATdME vebded, S A HAVIEE W 4
&0l o 10% F7H8ld HAXEE oA & XelT9}
2L A== e ] Hrpl 4ehge] 38 3
& FE= Aoz BRuslych

Total Igy ¥F WY F=Hd| dig zpolrt gle A
2 Ueiston, AlR H7HEQ] e 98 9¥g= ¢l
Aoz Vet Specific IgY 338 WY AedhA] &
< AW Histe] HAHE X2 (W3, WS)
AX =L FEE YER e, HIAA T A7) wE
specific IgY®] S vIwstRE o 155% A A
(W3)e} 2158 HY AWM Fol 3 2pojrt ¢l
© ZALE YETHFig. 6).

|y A3t & s FA A F(W4, We)ek Fse
< A7elA 2 A2TH(W3, W5) ZHelle f23 zlol7t
U Aoz Uehton(p>0.05), o]24 B Aas =
At g HAristed g8l HE specific [gY2] F
F2 =Y 7 v Ao AlgEoh

3 22 7Rt AR A% BT 118 gdayo®
A} Aol 2gk Apeol7} ATt o) 2 Az B
W EFALRS] Fov e 384 a9E yeiyta
specific IgY S F7HAIZCE 99 AAES Tt
B Ao FAHFL 15578, 2 2] /AE 7] A
o g Fol SuEE Aol 1, ¥ FAKS Freund's
adjuvantg ARS8l A|Z3h= Ao] anti-S. gallinarum 1gY
Al B aR-Y k. o] ) AlRd] FES
7F81A anti-S. gallinarum 1gY AAFE F=olil A%
aRAY F UATH

fr fo

o
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Fig. 6. Effects of Iayers' age and feeds on specific IgY. W1: no
immunization, no charcoal, W2: no immunization, char-
coal 0.5%, W3: immunization, immunity age = 15 week,
no charcoal, W4: immunization, immunity age = I35
week, charcoal 0.5%, W5: immunization, immunity age =
21 week, ro charcoal, W6: immunization, immunity age
=21 week, charcoal 0.5%.**° Means with different super-
script are significantly different at p<0.05.
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