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nr:u2umswa'ninGuwaenau6ninun'ndo9u!d iwuriiGnanniula"u2riruwnm2 nrudqdmi 
.d d. o:: i8undon!a?n!~~un'odiuu~~mw~~ 4-6O.a. i5u62ai 24-48 ~21udi$a1$diw~uw~ma'n%u iiow~m 

a'n$u81ita2d~:~1n&n!3Ynwnu5u stabilizer Q ~ ~ ~ ~ ~ I s ~ ~ . I u ~ I ~ T ~ u I R ~ D . I ~ s ~ ~ ~ ~ ~ u ~ ~ ~ u P ~ ~ ~ $ ~ $ $  

1-da19unirurr~dr::uim 3 &lud ~ u ~ u m a u ~ ~ : r i n ~ r ~ a u ~ u Y n ~ ~ ~ ~ m w ~ G l ~ ~ n a ~ u i ~ u ~ ~ n ~ ~ n n m ~  

gpm@ 4-6O.a. iw"aYn'nlnn3iun.rhua~1aYn 16a~~i~1in~odd11bn'di~awa"m~~ua'n~u~1b~a~d Inua'n$u 

d~~c~da : :n ' od~d iu~s~!aYn!h$aun i~  5.5 logl,EIDj,,lrnl L ~ D ~ ~ ~ u ~ ( u T R u ? ~  Reed ilat Muench (1938) 

iia::d~umuuimsludiiwundod?ula!~%n'~.r!h~aun~~ 3.5 log,,EIDjoldose (Office International des 

Epizooties. OLE. 2004) $ u ~ u m a u n ~ ~ a : : a ~ u n ~ ~ n I ~ % A i 8 ~ ~ ~ T u ~ ~ ~ i ~ u  nllUIS!%Xl iia::nird11164 

i n S u o i o i i 1 6 i i i n n i r q a / d a d i u ~ m l ~ i a  ~.r6u~nda::nd6votn1r8nv1n%r$~W"oad~uuaiiuudiu1m 
Y w 4  

13?n$u~umsuriouurrga'n~uaa%3n rieudlii~sa'nGu iiil&n8rdliind3n%u j l i ;n~rqy~i iud iu lm 

~3~n1uRmou1n~1.r  &od1ldds'ud~.riin"!u3imrw~n$n~~dr::fiws'mwuinu'u 

I.  n"asehs"laTa 
dad d 

i8uKaoei1sla?awaonau6niau~ndo$u!~e~nd1uwa"ma'nGu~m~~n d~GniwnluFaZ%afimwnna 

6wa"mo~n!~ldqndaeni~oi~wi::$dwa"mi8ua'n$u8ii;a2~flw.n. 2548-2550 (ymirwa'm 1148-12148, an 
A m~wBn 1/49-9149 iia:yomrwFin 1151-31~i) i1u2u 24 Tnq a:: 3 ha61.r .a.rdr::nou6~u!aYnfiauurrB 

(1~314 I 63odi~ d ? u i n ~  15 ua. wiisurr\Oiu3u i 63odi.r d i u ~ n r  15 ua. i i a z h B u c i ~ d o t d 1 u ~ n ~ u q  

{iuau 1 n'ao$ld~ a:: 3 %?R ~nui8u~?otiidh~fl~;18doiflwflu~u stabilizer ~ i ~ ~ 1 6 ~ ~ n l ~ ~ ~ ~ g a ' n ~ u ~ ~ t l  

m ~ o ~ u r r ~ b G u 6 n ~ u ~ n ' d r : : u i m  i s  ua. aw"osonirri4ld 

wnnou ids~lrf;jnGuiiXai~~~ifl~l~aoeii.~d~::m~~ 15 ua. ~nfl=fdb~ua'fl~uw6durr; i1hY2d~62aLild?d 

wnnouw~auriu~uhoei~~a'ndufiouurr~ iiazs::wnnouGuff na'sainlA?uPiaotiic dauhaeiid-iniun'~ 

iaP1"da::a~uiaa::aid~dwn~ou~ua'udoul ibasa~n~od%#aaa~%ufl~rn'iibw"~uiu 24-27 k31us 

2. nia~sifionad!a?a m~aanid?uimla?nSuCa~eii~a'nGuAau~~ virus titration (United States Department 

of Agriculture, USDA, 2005) 

2.1 vh ten fold dilution 1 ~ i n d o u ~ ~ r ~ a ' f l G u a ~ w m  ~ ~ d ~ f r ! ~ f l $ u a ~ % ? n  i~i::?fl$uri1$o~d62u 
sr 

n1ra::alu PBS 6said 10.' 

2.2 dl dilution d 10.' 6.1 d7~1m5 0.1 ua. Zni4111ld allantoic cavity %odlihi~flo1(! 9-1 1 a'u 

%nuih? i? f i~n i iuau  5 do4 68 1 dilution 
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2.3 Z R H I ~ ~ % ~ I C I  PBS dfslln5 0.1 sln. lihll-r allantoic cavity ue-r!d!fi%l~luau 5 de4 lpl"ea8u 

ntjunaplqu 

2.4 F ) U ~ ~ P I N ~ U ;  370 1. 18ui1ai 5-7 ~u tiaa~nIimiuyn-ju 

3. rnG1a3i:d$~~a 

3.1 ~ I U ~ P I W ~ ~ % . J I P I ~ ~ ? ~ ~ ~ R U ~  Reed IIP: Muench (1938) T R U ~ ' R ~ R ~ U ~ ~ I U ~ ~ I ~ ~ R ~ D ' U ~ : $ B ~ G  

d~slltU%3~fl%~od"~CIn~15.5 log,, EID,,,/ml 
P, 

3.2 id~uuiiuudiwol~a?flau6U"um~ufiouuxx~a'n$ua~uan wa'.rusxp'in$uaau?n iia:wa'sdi 

iiXsa'nGuwis.a~GFnu5~ ANOVA (~l;odwi, 2548) 69(~11%19il~i19 

x:wiimiju 
k- 1 SSTr MSTr 

(9:~.~419 Treatment) 

MSTr / MSE 

niuaufl+I 
N-k SSE MSE 

( S I  IU%U Treatment) 

9 381 N- 1 SST 

i1uamP-o i$aa.ZG!A~~fi 

1. SST Rda R ~ I U I I ~ T ~ I ~ U  (nnuhiids) i h~unue96ya  

SST = ZZX'~, - CM 

%nu! CM = ( Z T , ~ M  

2. SSTr t 8  fl3l~ILd9d93I.I (n3lu~ui~d9) 9:P-o'ild Treatment 

SSTr = C ~ i ' / n  - CM 

3. SSE R3l~ i id9d93I .4  (f l3lu~ui~dx) nlu%u Treatment I ? 1 ~ 3 f h  

SSE = SST - SSTr 

4. MSE = SSEIN-k (k = ( 1 ~ 3 ~  Treatment 44fl~1) 

5. MSTr = SSTrk-1 

6. n'afl5~i94Vlflflopl F = MSTr/MSE 

iinuf-il'lumnc ANOVA Olfl1fUI~~~iS19 F Fa,,,,,,? I R U ~  a 58 x:~uljudi&u, vl  z 8  df 

TI89 treatment = k-1 !la: v2 58 df TI89 error = N-k 
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wanicja.jaowid~u1m?a?ai%u~aoi1~inGu~.laonau6nba~~Snio%u?fi~~ndi~~5ainGuZa$~n 

diGn~mnluTa'u~aEtu.;iZa$ i w a " a b f i u i n $ u d l i $ o z f i . .  2548-2550 ( ~ n m t  wf im 1148-12148, ymn11wBa 

1/49-9149 1ia:~nnl l  w f i m  1151-315 1) i w a u  24 ?R ~ ~ j l ~ i i ~ ~ d u i r v i ~ d i m v ~ d d ? u i m ? a ? a  (geometric 

Y W 4  

mean titers. GMT) (61GuVl;. 2548) f i O ~ u S r ~ ~ n ~ U a ~ ? J ? ~  14i<l l l i  i l!'%%-!ad%7~ i l a ~ ~ f i d l i i ~ ~ a ~ ~ ~  

b l ' i l f i  5.96 f 0.47, 5.91 f 0.46 bba: 5.83 k 0.36 log,, EID,,,lm111~dl6PJ ( m i 3  14; 1) i & ( ~ ~ l ~ l ~ l u ? ~ ~ ~ i l  
Y 

misaBSTnuii ANOVA ~ u i 1 d ~ u i m ? a ? a $ u ~ u ~ ~ u ~ o u ~ 1 3 r ~ a " n ~ u a ~ " ~ a n  ~ i j S ~ r r ~ i n i u a ~ ~ a n  iia: 

M ~ d d l i b ~ 4 ~ $ ~ ? d ~ ~ ~ 1 ~ b ~ ~ ~ ~ l d n " ~ $ ~ : ~ ~ ~ ~ i ~ ~ o d " ~ d i ~ i ~  0.05 (mnt i  2) 

oinm~~id?u1mla?a~aonau6n~a~1GnAo~~1fio~n~a~eii~a"nGuiiuau 24 ?a %nunirih%a?ai 

dfuwr 0.1 ua. (10 Ti%) i u ' im id  allantoic cavity vod?rilfiRnoiy 9-1 1 ?U 1idaC1uiA1uaolw~d?u76~?a?alnu 
94 aa Reed ila:: Muench Wujlin~U~ilum3mnaopIli'.r 24 50 dd?uimla?aldUYounj~ 5.5 l~g,,,EID,~lrnl 

i~a:iiu~iuuiar~iu~n"i~urn~od?uimla?n$o.rlidoern~ 3.5 log,,,EIDddose (OIE, 2004) bm:idoid?uub~uu 

d?uiol?a?aiadu~naibnr1:6Tiim1aa,~G~au?~ ANOVA w u j i  d?ui6~?a?a1u~umoufiouu3~~a"n~uaa 

uan n b a u r r ~ i n i u a . r u a n  iba:wgddiii$sin~u~u?~inaiubiwndidn"u~3:6pJna1ui~a"udi~~ 0.05 

imnt%Gi~ui~nr:uauni3wf i~a"n1uGn~~~~~~~1a?a~ouuin 

oinm1ri.rd I i n ~ u u i ~ ~ a i ~ ~ m m ~ a ~ a 1 u i n ~ u ~ o u ~ ~ 3 r ~ a . r u m ~ i n i i - i n ~ u ~ ~ ~ u ~ r ~ a . r v a n  Am:: 

n d . r d i ~ i n ' ~  n"oTni? I ,  3, lo ~m: 13 o~otudo.ruia~nnaiunain~n~ou~uni~~mba~a?a~a ~~ot iaor i i . r& la?n 

dnjiuiaraonouimrnr-s~u~auo.r?a~a?ria,~ibnuo (non-homogenous) 

oinnir~n~iwu~id?u1tu1a?a%uns:~~auni3wa"ma"n3u~aoaau~nbap~GnioIul~ 1 i i n a i . d ~  

1 m n i 1 s ~ A r : ~ n a i u i ~ a " u i 1 < ~  0.05 i~aRdjltum~~nl~~t:~tl~a~~n1~?ad~i;'~1a"1u~oaL6~ niruar!  
p l w a  van bba:mrd~bmdanru~unr:uauni~wa"a$~~o~~u~o~sJ"uina~ub~u~~au 
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GMT f SD 5.96 k 0.47 5.91 f 0.46" 5.83 f 0.36"' 

GMT (Geometric mean titen) = ri~iaiclaulnfu~nussd?ulm?a?n 

SD (Standard deviation) = ' F i l i ~ U 9 i ~ 1 ~ ~ 1 1 G l 3 ~ 1 ~  

*, *. ,I.. 

~dif iaiu~iwndisn"ue7eiisnaiuiG~d1~~~1s~5~ 
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rj:w i i sn iu  
2 0.24 0.12 

(5:w';ild Treatment) 
0.12/0.15= 0.80 

n1u%ufl~aJ 
69 10.15 0.15 

(SIIO%U Treatment) 
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Comparison of virus content in infectious bronchitis vaccine before and after freeze drying 

I I 
Areerat Sutto Kungwan Jungtheerapanich 

Abstract 

The standard of Infectious bronchitis vaccine produced from specific-pathogen-free (SPF) chicken 

eggs by Bureau of Veterinary Biologics specifies that the virus content must not less than 3.5 log,, EID,,/dose. 

This study is to cornpare the virus content in vaccine production steps of 24 batches. The average virus 

contcnt of before freeze drying (before and after filling in vials) and after freeze drying (finish products) were 

not statistically significant difference. This shows that the present vaccine production process is appropriate. 

Key words: virus content, infectious bronchitis vaccine, freeze drying 

I 
Bureau of Veterinary Biologics, Pakchong, Nakhonratchasima 30130 
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8 8 TM A sd 314 9, a 
Sorgene-5 , Virkon S, wofasterilTM E 400 LLB: Peratic 525 nn?iui$u$~m1ua6kw~wam3:~ w G ~ ~ u  
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lumrwB~iia:wmnouTnlu61n~uiin~Yn luntliuq dr:innlY9nYnaiuii6~iiuqmn~wslo~ 

inQu l~ufjnirrj-1l~ii6#ndaomi~oiaw1:uin~iinulilfi~lieinniri~u;1l6lir:uuaiG~~rr~n1 

(conventional eggs) ~ W d ~ 9 ~ ~ 8 ~ 7 ~ ~ ~ ~ $ d 1 ; ~ 9 ~ ~ 1 3 ~ a " ~ a " n 3 ~ d 1 ~ n " ' t l ~ ~ ~ 1 i  iin:5niudin?uZmi 

l~i l f i~ndaomiPoinwi:~l.a'ai in?~Iw~n iia:nnaouin~ua:n~orciiunircjukiuijiAoiWdo~ii 
Y ,  

iiopBuniidufncuiaiddenli 6suriild94 win$iui~iiiiio!~G~dr:iinjniwhi e:ii$nYiAmnir 

dutdoU~%o~~un;huauai l i  lmui$ooIiun96e:diut~idlinid2w2pdfiaida"onli (Henry, 2003) 
d w  d  

ile!Gulhuw1iml6iin~l~daomi6oiwwi: iiriniwnluTaijBa5cucyIama nsudqlini dinuYi$wBn 

li~6lndaoni$oiswi:diw?unitwfimiia:nmneuk9uZm~~nlnu9G~iuiliii~o sorgene-5@ uiiilu 

iamwaiuq i i 1 ~ ~ i i e : 6 . r l l ; ~ u i l f i l ? ~ 1 n i ~ f o u i w ~ o d ~ : i i w 5 ~ 1 1 ' ~ 6 a m a ~  1 i d n 2 2 ~ n i 6 8 n ~ i i d ~ u u ~ ! u ~ 1  
9 ,  
a d  Q 

dr:~wa^mwuor&uiliii$oT~m6u iWdoi~u$o2a~od nlrmmaoduiwo~n~iid?uui!uu$iui~;iiiolu 

n ju  oxidizing (luau 4 TUPR u u i ~ i d d o n l i l f i R n d a ~ ~ i $ o i ~ ~ i :  iWdoL~UiiU2nid1uniri~on1$$iui~i 
Y Y a' 

i"il~infjilqwin1 r~ouiinmsluluopd~nm 

d w  dpl 
inn~ulnij~an'~nan2mauiwn~ndaomi$o $luau so 4o.r iii-r~Su 5 niu n jua: lo  4o-r lmu 

nju$ i li jukiuiaiiiio 
Y Y 8 I njud 2 judiuiaiiiiie  org gene-5 R~I~I$U$IJ 1:300 UIU 60 %I! 
Y Y 8 2 niu; 3 duiio~aiiaGo Virkon S naiui#u#u 1:200 UIU 60 %I; 

njud 4 du~lUl~jIi$8 wofarteril TM E 400 ' naiui&$u 1:800 UIU 60 ?UI! 
Y Y 

flail$ 5 ~ u d l u i ~ l i ~ ~  Peratic 525 T M 4 ~ 2 ~ ~ i 6 $ u  1:100 UIU 60 iul! 
w w 

2. rn%olaaaud%:~w~s1iwva~41~1iai1a~e 

n~diddanliasuuQiuiwi:i6o (1 oiucieii 1 48s) niudgcunn~ 370%. uiu 48 ~%JTUI Gundnwa 
Y 

d d d s  2 
IiuauTn%tliuo~aQo~~un~uminmuu 
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33f419ntju 
k- 1 SSTr MSTr 

( 3 ~ ~ 4 1 9  Treatment) 
MSTr / MSE 

niuluniju 
N-k SSE MSE 

 fill^%^ Treatment) 

2 3U N- 1 SST 

iiuamw i~an5SlAiifi 
9 

I. SST $8 naiuiid%dxau (naiu6uiidx) w"9i9Wuh%o9Co0?a 

SST = x x ~ ~ ~ ~  - CM 

1 CM = (CT,)'/N 

2. SSTr n31XJbidsjd~3~ (fla1~6~iid3) 3:Mj19 Treatment 

SSTr = x ~ i ' / n  - CM 

3. SSE ;o Raluiidxd%au (nalu6ulld%) s l l ~ h  Treatment i i u a ~ u  

SSE = SST - SSTr 

4. MSE = SSEM-k (k = $ 1 ~ 3 ~  Treatment d i n ~ l )  

5. MSTr = SSTrk-1 
99'3 

6. G ~ ~ ? ~ ~ I ~ ~ I G M \ ~ A R o u  F = MSTrlMSE 

i i w ~ 6 l % ~ l l % l 9  ANO oin i fud~mn.r  F I J R ~  ~ R U ;  a $8 ~ : ~ G u < I ~ ~ I J ,  v l  df 

"U89 treatment = k-1 lba: v2 $ "U9 error = N-k 

Ha 

9 9 9 

~ n i d ~ o n ~ ~ ? ~ ~ n d n ~ ~ i ~ o i w w ~ ~ f ; o u ~ i a : ~ ~ . ~ ~ u ~ ~ u ~ ~ ~ i $ o  wuji 

uiajiiiaGdiuimliun$~uo~x:f.~~19 53 - 79 inhu'/viod riauneudiu 

:nii.r o - i i inlniiiv(o.r ludo~nl~u~owzuo91idiukiuiaiilio mmxn 
9 4  9 

9 9 

ijaosxoun: 94.55 -98.75 <~ i~ l jwu i io~ i1u~ntaoe i i 9  ( m i x i q d  1) 
9 9 

-9 9 iw1:?8i9~g~6u~iuidii~ow"9 4 'xu'$? V - I I ~ ~ ~ I G ~ R ~ U ? ;  ANOVA w u j i i  

miuimniisfiueci19G~udi~i~dx:Gu 0.05 (ai31.r; 2) 
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Y  Y  Y  8 wamrnnaord~zfin~mwd-~uididediw~u~u~~~~~fldnoni~oiawi:~iu~u 4 n r k  ZD  org gene-5 , 

8 
Vvkon s. wofasterilTM E 400 im: Peratic 525M wujimuisnaR~ljuiai;o~~uw? ~ p I p d b d ~ o f l ~ i ~ ~ f o u a :  

Y Y  

98.28.94.65.98.75 bin: 97.81 muiiigu (mrird I )  tlanr1n~iwduji6;uidiLbiiow"r 4 a& Ddsziins'mw 
ssp, 4a 

IunisliiiiodIn&~ur;u bi ld~d-1wam~nnn~uu i?bf l~ i z~~ i ranan3u3~  ANOVA w u ~ i ~ n ? i ~ ~ m n d i r  
Y Y  

i~uiuot;ir~~uffifi~dr:~u 0.05 (minrd 2) Qinmr'imn:n"iaun~rzflDu"uoriieIi~'iLbiio~r 4 VUPR wuji 
Q a  I 

Sorgene-5 Ufl3~d9:fl0~1%09 hydrogen peroxide 23% baa: peracetic acid 4.5%, wofasterilM E 400 ? J ~ ~ u ~ s % ~ D P I  

.rkl a 
%09 peroxyacetic acid 40% Lba: hydrogen peroxide 15%, Peratic 525 B] i 3~d lz f l0~1"~09  hydrogen 

8 a ,  
peroxide 25% bba% peracetic acid 5.0% i 3 ~ d  Virkon S I J t 7 3 ~ d l E f l t 3 ~ 1 ~ ~ 9  potassium monopersulfate 

Y  
9 4 @ A :  

49.40% bba% sodium dodecyl benzene s~llphonate 13.17% bbf l~~ j ld  ~ % k W l B f l l ~ " u 8 9  Virkon S wainji~ieri 
9 u a  

m&on 3 rGn ai~tdoruisinid3ud~:n~udi6~ibafldir~1nfia8u~ 
8 A 9unisnnaerAdinnaeu~iuidi~don~u Quaternary Ammonium Compound (Bromosept-50 ) qr 

i5u~iuiliii~odI~iiunis~iuzriia'iiin~iudnen~udanuua:~ai~nui:liiwfu941unirdil~~pa'un~i 

dldaoflri r~~brrini~ni.r~9ud.id"uu14~u~eiirbbwi~niu (Office International des Epizooties. OIE, 2007) 

wuii ~ r o m o s e ~ t - 5 0 ~  ~ l : i i n ~ n l w d o u ~ l . ~ ~ i  rnuirnnnd~uiorb~~p~u~?~uubda"~fl!~!~b~ur~oaa: 83.75 

(G~%nIl;lliam-r) iir1l;iwui~au~uiUOirdiui1~~udil~~li!ritlndnoml~~iswi: ffiniuniswFinlln: 

nnnoubQu %rn'ormrmrdasnbiopa'un?i~ur:~u~r 

-4 pr 44 9 d : A  6-1UPuni Radsi2 2548 ana01rSr ilu ni~?~a~1n:?msi:nd3~~ani-rananau SPSS WPuw~~srn 3 ujljW 
a 4 
3. ourno; w f u ~  i i ~ n  nsrlnwq ~ $ 1  187-192,195-201 

Henry R. Wilson. 2003. Hatching egg sanitation. Institute of Food and Agricultural Sciences, University of 

Florida, Gainesville. PS22. 

Office International des Epizooties. 2007. Hygiene and disease security procedures in poultry breeding flocks 

.and hatcheries. In  Terrestrial animal health code (2007). Available from http.:i~!?~yky~c~lc..int/e~lg 

nonnes/mcodeien-ch>1pitre-3.4.1 .htm [Accessed 24 July 20081. .- .- 
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nauqu t W10 0 
0 T X I  

Sorgene-5 Virkon S Wohsteril E 400 Peraric 525 

nisi-ad 2 mriinsi:n'diuioli$os~unf 6innn'aociisli1~Rndaoai~oiswi:~nnaouds:iinimw 
Y Y Y  

od"lflldli'%lol"~ 4 lfGfl%fl~?: ANOVA 

3:~iisntju 
3 45 15 

( 3 : ~ j l g  Treatment) 
1514.04 = 3.71 

niuluniu 
3 6 145.40 4.04 

(SIIU%U Treatment) 
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Efficacy of disinfectants on specific pathogen free errrbryonated chicken eggs 

I 
Kungwan Jungtheerapanich Areerat ~u t to l  

Abstract 

Four disinfectants were tested for efficacy on specific pathogen free embryonated chicken eggs at the 

concentration an indicated by manufacturers. After submerging in the solutions for 60 seconds, rolled each 

egg on an agar plate and incubated at 3 7 O ~  for 48 hours. When compared the number of organisms on the agar 

platcs of four trcatcd groups to control group, the rcsults showed that the numbcr of organisms wcrc reduced 

98.28%. 94.55% 98.75% and 97.8 I%, respectivcly. 

Key words: efficacy, disinfectants, specific pathogen free embryonated chicken eggs 

I 
Bureau of Veterinary Biologics, Pakchong, Nakhonratchasima 30130 
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~ n l n r n s i i l ~ w ' ~ a " n ~ u u ~ ~ w a ~ a ~ n ~ ~ u i n  2 1% 'Iuuan 6 ua. sau 3 ldrrmsu Ao idiuultiuulaai 

iillw'a~uhas:u:r:bGn~u~uuiu 15.20 LLRK 25 i a ~ u d  ~n~ijs:~~di 'I~nlsa:aiu~~ubb$auiu 2 ialua 
w 9  w 

30 ui; lla:a:l~nh~nn"iuuiu 3 i a ~ u d  20 ui; ~nniann0nau~~nuun6a1d nismaaonaiulfh 

ri161Ey: iniuu~lwalain msiildd slanuuin 6 ua. 
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~ s n u ~ l a a ~ a ~ n w l e d l n v m s n r ~ u u i i u n j i  -TI(IIIWYIGRG~O** I ~ U T S F ~ G R ~ D ~ ~ ~ C ~ ~ ~ ~ I ~ ~ ~ O J ~ ~ ;  

b$.ran$auuu idu In  ns:do qns 11w: u'i qlju 1bu6u ;~in:~m~ia~nu!$ ~nin~m:inas~dinnuadIsnd 

n"a ~m;a:iiw~.r~nluiadw"iuuadn1sfdw"ad ila:6ns1nis~n~~m1u~~o:hi ( ) idb  iin~nm:, 2539) r4iGn 
d o , d P , s  w a  

mn~uTa"uaritunnna~~1~amanauu~iaa~a3n oiniia Bn~ceilir rrbortus strain 19 ~ i l u k ~ u i i u n t j ~ u i i a ~ ~ ~  
Y ,  

"aUPmtmimXduuimurrp 2 ua.luuam~m~~X~uuim 12 un. ursg 5 Tn*n (nrudqZni, 2549) ~u"sQildl4luw'uff 
P, P,W a ~ n d ~ e ~ d i i ~ 1 ~ a u ~ n 1 n 1 ~ ~ ~ i i u ~ ~ u i f l  ~ - I $ H ~ ~ R % u I ~ H u R ~ $ I L ~ ~ ~ ~  ~ d ~ u H l n n l u l s O a ~ ~ u i ~ u s s ~ ~ e  

P,W a uaaassin 5 Tn"n ibu 2 Tn"n o:dunirnmnaiuntu~iiunsGl"aan~u!~wum ~u"e1ein5m;in'o~~mii8iuau 

Gau Tnua~msuss!iau I un. ~uuamuu~n 6 ua. m ~ u u u ~ ~  12 ua. ~4ili8uiad~nulwls:u:baa1nisiiii~d 

~iuuZian~aiirimm:iru~uuamuuim 6 ua. iw"a~X!$~:?rumwi~uu~pii~uuamuuim 12 un. i i a : ~ ~ a i  

1~~~mlnrnl46i~~~~~~~d°i1dds:naunis?~e1iia:w'wuia"n3ul~~dsz3w~fi) iw~~du 

nisamuuimuanuo~-inBuu2a~aTa3ni~u 6 ua. ursp 2 1% oin~Rulhanuuim 12 ua. usss 

5 Tn*n iibil&a4~nin~-11dr~msunisiiibX4ibwui:nu 12 ua. ;a 

r:u:ii%~a1sa:mu~8ullic (pre-fieere) 2 421114 30 l d l i  5:U:S:i~~fl;UdiU (primary drying) 20 $31~4 
pl Y 

bin:r:u:r:idmiuqm~iu (final drying) 3 h ~ u d  20 u1ff s?ul8~l?m)idi?~ 25 h ~ u d  50 ulff 

niswmaa~dlwda~nlnmiaais:u:s:i~~mfu~uiiwui:nui~m luniri i~iXtin3uu~taaFa3n 

uuim 2 1% (diuins I ua.) Jsussl~uuamuuim 6 ua. ~i~iuw~mi*lQuu~i~11a1a3nva~nsud~.a'ma" 

ia1d 

Ynluu~aclralnGa 
Y Y Y Y  9 

iw1:i%u4b%1 Brucefh abortus strain 19 $auoiwiridutb~o%~niwaa~uQ1"~iwi:i~ouu1m~ 40 ;as 

i8u~aa1 48 k a 1 ~ d  Bui~uniia~auna1u~$asauBu 3,000 s0u1ui4 ibu~aai 90 uit j  ~~a:a:aiudaun:n~u 
u a d s  

AaunlaO! alas i' (casein 29%, sucrose 5996, sodium glutamate 12%) lia:d?ul~id?uimbbou"aanad 

8 x l ~ ' ~ l % a i i i ~ & = l  (OIE, 2004) il~du~sqin~u'luuam~bn"a~lwiu~m~b~4uuln 6 UR. %?RL1: 1 Ua. 4 1 ~ 2 ~  

300 %am 
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9 

@ l l ~ ~ l @ l ~ ~ l ~ ~ l i ~ ~ ~  (ASEAN, 1998) G9; 

r n r n r - ~ a n s u ~ m n u ~ ~ ~ i a ~ ~ l  <n~uiiiin~t$sdia"np1ol:itodifiui~n (cake) ?df i ~ n h i n u o  2 ~ 1 2  

~ ia~ iUd i )a :a iu~uk iu ia~a iu~~ i~u? i~uwf iu i io i~u~~un iu~u  2-5 U I ~  ~ i s ~ ~ i ~ $ u n ~ s d . ~ i i d a n d a o U  

(greenish-blue) 
9 

nnnsunisduidsu 1nunisgsuiiiinsun'e.rinZiinruau zdf 14 shon rod uui~uiad5:~11tu 

0.6-1.5 ~UTRI~URI n$19ds:~11m 0.5-0.7 ~ U ~ R S I U R S  l inhtndoi i iar l ianf i  bipolar iw1:adlu tryptose 

agar slant @UIU~$~N'M~S 37.9. Ulu 4 <u iia:iwl:a.lIu dextrose Andrade's broth I ~ E I I U $ ~ ~ M ~ ~ G  37'1. 

r2nisid~uuiidasi~eiaa~eiiu~d 2.4  iin:7 i u  

~5 aansu~n~lm:In1aG (dissociation test) H I ~ ? U I ~  rough colony ~ ~ 9 ? 8 ; 6 ~ ~  5 id~Fdb$~d& 
4 449  4 449 

Mnfl@uHi~lU2ui&~%3 mu i~uo96au ia : :  (Alton et al., 1988) $09~d?Uioli;8U%d 

5:~;19 5.0-8.0 x 10" 61aadl%g~ (OIE, 2004) 

wnnsudiuiolnaiu$u mu?~uowi-fa anriaoi (council of Europe, 2005) ~s98d?uimnaiu$u 

18ibZ~ 4 id~{b&& 

w a m ~ n a n o u ~ o l m w b % u a i n n i ~ ~ i i i ~ ~ ~ n % u ' ~ ~ i ~ a ~ a ~ a ~ 1 u i n 2  1;~ juu?n 6 ua.Tnu14 

1drim3udi;s:u:rr~~n~u&u 15 &1u~, 20 4 2 1 ~ 9  iia: 25 4 2 1 ~ 9  wuli<nGutqi~aEdu~~& 3 Tdsiinsui 

~nvol:i$s~$~uiin ;df isn~imue Buia Im:iu"ownu~u~iuia:aiu~ioJisoa:aiu~~ubdoiiuan"u~"ui l iar  

1 i i e ~ m n 8 u n t e i c i i ~ l a n ~ l a s u ~ l u s ~  m s n s a n n a ~ u t ~ u q ~ ~ i m a u o s - i n ~ u ~ n u ~ ~ i n ~ s ~ m s a ~ n o u  

n~iui~uq~odin~alAwai i i i ;uasud~ msw~asun~iuui~n&osa"n%ul8;wuni~dui~ouus~iiunii4u 

.au'n$u msplsmneuiYnuar-Tnrnii (dissociation test) W U ~ I  d?u1~1 rough colony Geunji 1 ideiiCu6 
4 44n  4 44n  

n iswn~surn i iu~u~~~uvap la in~ase i i~~nGulds~ in~u~  1.2 im- 3 wuhGiiuaui&uvaniQ$u 8.0 lolO, 

d c9 
6.4 x 10'0 iia: 6.0 x 10'0 iwaai~nn muCiiGu ( m i s i q i  I )  



a 7 3 # 7 S ~ a e J ~ f l ~ ~ n " ~ ~  18 R G U ~  1-2 20 J .  Vet. Biol. Vol. 18 No.1-3 

~wui:nu l ~ u l i d i u a m u z u o s l w n a  w'iedunii ?<mrr:kw'n (sublimation) ia1hi9u 3 iuno~(Heto-holten 

Industrial Group. 1998) ZD ~ Z ~ : i i ~ ~ d l 1 d ~ i ~ ~ : ~ l 8 b ~ ~ i l ~ 9 d ~ ~ ~ ~ ~ ~ ~ ~ ~ R  (-4O0a.) O l n n l r ~ u ~ ~ ~ u  
9 A d  

l i 2 w l n m u u i ~ % u b r l n l 3 ~ ~ a d  0.1-zOa. i o u i t i  u ~ ~ i ~ C ~ d ~ X n : i w l n I u 1 a q a ~ u i ~ I w $ ~ 1 1 ~ ? i ~ ~ i 1 ~  

r :wi i~Iu~aqa  (lattice) IH$ ~iil:n:~anionisr:in~n iia:s:u:dnoanlrr:l~Riu~u d o m r l d n a i u ~ o u  

h i n o i ~ u i i ~ . r $ u d ~ u i a q ~ ~ 9 ~ ~ a " m Q i 8 u ~ i $ ~ ~ : u o u ? u ~ ~  I~ull idi In*a6nmra~aiuniuIAnaiuKu~ 
Y .  

mui:nu d~us:u:drnun~rr:iG~~u~~w"iu n " o n i r r i i l i i i o d I u d o ~ i ~ n 7  (crystallic bounded water) 

B D ~ I G ~ U R  ~unoud in2 iu~~ i<~* tona iu iuuod in~u  i ;onirr:l~mRi~u $ d ~ ~ : i i i ~ n i r r : i w ' ~ u ~ ~ ~ i i o d  

~ u % $ u  (9 18,2539) 
Y pr 

m r n ~ n o d n ~ d i i 1 ~ u n i x b d ~ ~ u 1 i ~ u n i r d i i i d d i n $ u ' ~ 1 ~ i a a ~ a ~ u 1 2  lgn IUWR 6 ua. IRU 
id?uuitiuur:u:x:i~'RGuiYurzw<iq is ,  20 am: 25 i?alu.r ~ G o w ~ n o u q o l m w i n ~ u w u i ~  q o l n u f l ~ $ a l d .  

n~iuii!luqqqin,n, nirn:aiuuos%9u, n 2 i u u i g n ~ u o t b 9 u  laa:a'nua:uo.rlnlaii& 3 I d sunsu i~u  

81l(p15%1U (ASEAN, 1998) 
9 pr 

oinni3~nlnn~aiiwuii3:uz3:i~wEuiYuiiwui:nui~m n"o 15 ik~1u.r InuqaniwinBunsanPu 

m u ~ n a b l n 3 1 i u  A i i i ~ u ~  
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I innabimrgiu: o4r:niis 5.0 - 8.0 x lo lo ~ . a n G / l & ~  

'1nna9iuinr giu: rough colony IiGu 5% 
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Freeze-drying of brucellosis vaccine 2 doses in 6-ml vials 

I 
Kanita Bhasathiti Weerachai ~oosun~noen l  

Abstract 

A study of three freeze-drying programs for brucellosis vaccine 2 doses in 6-ml vials was carried out. 

By varying the primary drying time to 15, 20 and 25 hours, with pre-freeze time of 2 hours 30 minutes and 

final drying time of 3 hours 20 minutes. Results showed that vaccines samples from all three programs passed 

property test, vacuum test, reconstitution test, purity test, dissociation test, moisture test and viable organism 

test as detennined by vaccine standards. 

Key words: brucellosis vaccine, freeze-drying, 6-ml vials 

I 
Bureau of Veterinary Biologics, Pakchong, Nakhonratchasima 301 30 
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9 9 

w~n%~un~ai&am-l6 iiuau 3 Tm~u6d~wi~~~~uuing 400 5 ~ 5  lBnaiu14u$uAaZdZu (inoculum 

size) ii$u Bo 0.5%. 1% IIRL 2% 1~~~aa( i ida in f ;9mi~1ka~n~~a1udb~ubaa i  9 i a 1 ~ 1  ~mnaiuiuua1gaati19 

~$a$nai~uian$u 540 uiTu~um~ (OD,) ~ 1 a ~ ~ i u i 1 ~ ~ u n ~ i d 1 b ~ m d n a i u d u w " u ~ 5 ~ ~ < i d b a a i n " ~ ~ a i u ~ u  
9 9  

uordo wuiirnn96aiu~Ju4uorl~a~~~u1~u &oin 1% ~ i lu  2% a~rnuirnam5~u:1aai9uni5iwi:adlA 
9 9  

ain 9 hbd i h  5 i d ~ d  ~ t i l ~ l ~ i t ~ l ~ l j l ~ ~ i l n 1 ~ 8 n ~ l i ~ l ~ l T ~ ~ I ~ ~ ~ 1 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ $ ~ Z ~ Z ~ ~ ~ ~ ~  i i ~  
9 9 

4% 11a: 8% ~ W d ~ ~ l ~ ~ 1 u i $ ~ $ ~ ~ ~ ~ i ~ ~ ~ ~ ~ ~ d B ~ i B ~ i ~ l ~ l ~ ~ ~ w 1 : i k ~ ? & d ~ ~ ~ ~ i n d n ~  (maximum yield) 

luiamdu"audQm 
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~15~5plkS~nWP21ii~n-lfi (Fowl cholera vaccine) v ~ ~ d i ~ n m ~ ~ u ~ a ~ ~ a ~ a n " ~ ~ a " ~ u ~ ~ ~ s J " u ~  
9 

P w d U  
9 Y  

(URDU iia:s:u:iaailumrwnasu R O  i ~ i : i ? ~ ~ d i Q ~  Pnsteurell(~ meltocid(~ serotype A:I fllu$u{60~Odu 
Y 9 

$U%2ni~un'u&2~~Hlrb"aU9i$O tryptose phosphate broth d ? ~ l R 5  4 EiR5&l194 1 id~ii$uA ( 1% inoculurn) 

l u n r n w i i s s n ~ i e u i g a ~ ~ ~  37 ".a. uiu 6 t - r~us  iili2~i1diwi:1u~ciwi:ii~"uuin~ 400 anr iqornnii 

37%. nnud-rroulu$n 130 rpurisuii uiu 9 &~lud m'uvloiui8u 0.3% (VIV) iWdeaii i i~ d i t ix~( ; i~ i&~ 

u i~n inn~ iu~udn~ iuu ia~~u  540 uiluiunr (OD,,,) iiff~d~u&2urj;ini?o (0.85% NaCl) 
9 9 ,  
W d U  

ly 9 

'lumr~nlnRr9u~wownaO9~iRai%1~bu"ubu"u%Oci~on's~us:iiwanr:nudOr:u:iaai~umslwi:ii~ 

(incubation time) 1~a:d?~lat i0~l&0(;19l~ i ~ ~ ~ ~ ~ i i ~ ~ n i ~ l u n i ~ d Y u d ~ ~ ~ u ~ ~ u n i r ~ ~ ~ a " ~ S ~ l ~ i  
Y  

dr:Gwimwgsiu 

1Y ly 

4 P / p l  

~ I ~ F ~ ~ U U I Y  ~F; ISF~M 
Y ? J  Y  Y  

awi:af;u.raqo Pnsleurello nrultocido serotype ~ : l  niuri ld~60~Od~%uvana~uAu&auoi~i~i8u~iQ~ 
?J 9 w v d  

tryptose phosphate bmth $umiw~80n~a~u deant?ii 37 '.a. uiu 6 h ~ u d  lnul#~a1u~bGuve9~~8ncnuw 

0.5%, 1% iia:2% ~na~ud?uiar 2,4 iaa:8 aPm ~ i u 6 i & ~  
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9:njisnrju 
k- 1 SSTr MSTr 

(9:~<19 Treatment) 
MSTr I MSE 

n1fJIuflEju 
N -k SSE MSE 

(fillfJ%L! Treatment) 

rj agl N- 1 SST 

i iuaani~aar~~?&bfi 
9, 

1. SST :a naiuaadnlsau (naiuw'waaels) w"swumvos.u"o;a 

SST = xxx', - CM 

2. SSTr {O fl'2l~lbbd9d92U (fl'2l~w'Ubbd3) S L W ~ ~ S  Treatment 

SSTr = x ~ i ' l n  - CM 

3. SSE ;El t3'2lgllbd9d33U (n~lglkulbd~) ~1lfJI0d Treatment l i f J 3 f i ~  

SSE = SST - SSTr 

4. MSE = SSEM-k (k = ~ I U ~ U  Treatment diflY 1) 

5. MSTr = SSTrk- 1 
444 

6. ;3fl6lG-ld%$WRdi3~1 F = MSTrlMSE 

iinud-~lurnns ANOVA 0 i f l 1 f ub~~~ i~1 .1  F C J R ~  Fa,v,,v2 IRU~ a $8 9 : : ~ ~ ~ f ~ d l < a ~ ,  vl  ;a df 
4 

"Us treatment = k-1 bia: v2 fl8 df "Us error = N-k 

9, sr 

miu juuas~a( i i s i&~  (OD& diwi::lun'.riwi:a&~ I~EI%C~IU&J~'U~EI~AD~JXU (inoculum size) 

0.5%~ 1% iia: 2% i na in i~aw i : :  1- 9 C21u.r ods:niis o - 2.76, o - 3.01 ua:: o - 3.31 mui i i~u ((Pnnsi 1) 

~u"au ' i~ i~~R 'u in~ is f l~ id ibar f tsna iuduw'~~~: :w~ isna~u~~n" '~ ] iaa i  wuji ? J R ~ ~ U ~ U I W ~ U $ U I S U ~ ~ I U  
Gnrnsiduafiw i n u ~ u  1 - 2 kTusiisnngdiwi:nqiuju~au7 Au&ati19$17 ~ ~ a : ~ i n k ~ u . ~ i  3 - 5 naiu 

iudu~Uafh.m"l?fl9%1ftR im:&!~~dd 6 - 9 R'21UjUiWdUd~iBU41~& (Idd 1) iUd8l!lfllW1RaB.I~l wuji 

naiujuuasho~idbdaad9:njis o - 2.81, o - 3.1 iia: o - 3.28 mud16u (mnsd 2) i da t i i ~ i i d~~u ia r f~s  

nsid wuji naiuduriu68u?df~W"8(~1sb~uan"u (;di 2) 



a~snlslaerdnki~dn"3; 18 ~fl"fli 1-2 2 8 J .  V e t .  B i o l .  V o l .  18 N o .  1-2 

u d d  
nnnnu juues$aaciisi.d'on~nu$alusi i - 9 na'awi: iu 'e~ iu in~~ns iv l i~nm~naiu~uw"u~5~ni i~  

i2a16u~aiuju n~idd!A~~n~rn:idu S-curve $ d i g u % Y r n : n l ~ i 0 ? ~ i ~ ~ 1 n % 8 d b ~ D i L ~ n ~ ~ u i i ~ i d ! ~ i ~ u  

4 5:~: ;8 5:~:; I (lag phase) i~U~ru:mld?u6aUDdi~oidun~~u0:~d!~ii~i9b%aa"O~19~~w~u, b:u:d 2 
d P  a 

(log phase) i ~ u ~ ~ u : ~ i ~ u ~ n i ~ u u n ~ ~ i i ~ i ~ i ~ a ~ ~ ~ ~ ~ ~ a n i ~ ,  5:u:d 3 (stationary phase) d~d~:u:dd~:%in~uod 

iiuniAuEuntR iin~s:u:4 4 (death phase) i i ~ ~ i ~ ~ ~ : ~ i ~ ~ d i 9 5 2 f l b ~ a  (GqG;. 2534) 
Y Y 

ide id?sui%~un?iu iu i l~  i U d ~ 9 6 ~ 1 ~ i 4 ~ 4 ~ u ~ d i G o $ d A p d  0.5%, 1% LIP:: 2% i f h ! l ~ h f i ~ ~ ~ ~ d  

izuan"u iia:iu"oid7uu~uunaiujuiCaludi 5 ~891~1: !6n? iu$u~n~ i f ;~d6~&1 ni~nnaodi I r i6 i  

ainrnriinnnninaiu~u~uir:n~i.r~iu,ui$oii~~n~rii OD, (iaii iia-nrn:, 2535) w u j i i  
Y 1 

n a i  5 i?alu~n&iwi: huaui<ori~'inuoa%aodidPina"n~u~iwir&aunaiuLsu"u4u"uodiGot o.sx ,  1% 

l iar  2% id161~ 41.86 x lo1', 71.73 x 10'. iia: 108.39 x loJ4 TnTaG n i u i i ~ i ~ ~ ~ n i ~ n ~ a o a d  I (n151d 1 )  

iia: 44.46 x loU, 80.42 x 1014im: 105.69 x loU TnTaG Fnu~i~u~unisnna~si  2 (n151~d 2) $3niun~ruauni~ 
Y 9 

~ ~ i n ; ~ Q ~ o w ' ~ 1 c i l d ~ - ! f i l ~ f l 0 ~ G u l 6 ~ 1 ~ i 6 G ~ d o f ~ 6 u  1% iia:iimsiwi:iuiu 9 ih1u.r (:!diflaiu 
4 a49 jueist.niis 2.5 - 3.0 t~i8u<iuaui;~unranipiin"u99.9 x 10" - 119.88 x 1014 I n I~ l i j  oinnn*ilurdd I iiat. 2 

9 9  Y Y  c:wuiiiu"o~~n~iunuu~rui~o~~iu 2% ~ i = ~ w n l i w i :  5 2.7 ~ia: 2.65 ~ n i d u  
Y Y 

fiiuaui~oi~?ni4in"pl 108.39 x 1014 Inla; iba: 105.69 x 10" %nIaG n i u i i h ~  &od"u~in%$~aiub4utu"u 
Y Y  

~a%.r6uiuAu <unn 1% igu 2% ora1~1rnan~:u~iaai~un13~wi:a9!&01n 9 4 3 ~ ~ 3  idu 5 T?~TU.I 
Y Y  

od1~!~~niur i in: i in is~n~1do!dl~u94na1uiGuGu"uoi~o~~6u~~Bu iniu 4% iinr 8% iAomn,iu 
Y Y 

1 b e i r u o ~ i ~ o k $ ; l r d ~ d d ~ m i d 1 % 1 1 5 n i ~ 1 ~ i $ ~ l ~ d ? % 1 1 ~ 8 1 l n i ~  (maximum yield) l u i a a i d ~ ~ o u i ~ m  
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rc A d  P, r 

Al3l.ld 1 Fl3I.J j U  (OD,) llardf UlolliD (viable bacterial count) U D 9 g 3 D ~ l S l ~ D M l f l U  (fl15MRa09~?4$ I)  

( o ~ , , ~ )  ( x ~ O " C F U )  (OD,,) ( X~OI'CFU) (ODj1") ( x ~ o I ' c ~ u )  

0 1 2 3 4 5 6 7 8 9 

baa7 (dabs)  
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a A d  
P I .  

m3lr'i 2 n?luju (OD,) Ila:d?ultllli8 (viable bacterial count) VOd~i?B(ildl;8WlnU ( f l l l i l ~ a ~ d f l ~ d ~  2) 

(OD5,(,) ( ~ ~ o ' ~ c F u )  (OD,) ( X ~ O ' ~ C F U )  (OD,) ( x 1014cFu) 
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x:w.didni=ju 
2 1.88 0.94 

( 4 , " ~ . ~ ~ 1 9  Treatment) 
0.9411.70 = 0.55 

fl1uIuflEju 
24 40.79 1.70 

(fl101~ Treatment) 

rii F i i i u a t u ~ ~ ~  (0.55) UYouniiFii F d ~ ~ ~ ~ i n n i g l i ) n ~ i ~ i s  (F,,,,,, = 3.40) ~lnn~InY~iujinaiu 
s, I 

~6U"u.U"ub~osl:~gsAu 0.5~6, 1% uaz2% !Bj~naiub~rnniidn"uisz~unaiuisa"udi~~ 0.05 

szw iisniu 
2 1.7 1 0.86 

( ~ z ~ a ' l 9  Treatment) 
0.8611.74 = 0.49 

niulodntju 
24 41.72 1.74 

( f l l ~ % o d  Treatment) 
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Fowl cholera vaccine production with different inoculum sizes 

I I 
Weerachai Poosungnoen Kanita Bhasathiti 

Abstract 

Three batches of fowl cholera vaccines were produced in a 400-liter fennenter with three different 

inoculum sizes as 0.5%, 1% and 2%. Samples were collected from the fennenter every hour for nine hours 

and the optical density was read at 540 nm (OD,,,). Graphs of ODS,, values plotted again time of culture 

showed that when the inoculum size was increased from 1% to 2%. the incubation time reduced from 9 hours 

to 5 hours. However, it should be studied further using bigger inoculum size i.e. 4% and 8% to detennine the 

biggest inoculum size that gives the ~naxiinu~n yield in the minimum time. 

Key words: fowl cholera vaccine, optical density, inocululn size 
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Possibility studies on reducing the dose volume of blackleg vaccine 

and combination with hemorrhagic septicemia vaccine 

Ratchanee ~ t t h i '  Nittaya ~ u ~ s r i '  

Abstract 

Possibility study on reducing the dose volume of blackleg vaccine for cattle was carried out. Two 

batches of blackleg alum-precipitated vaccine were prepared with two different dose volumes as 5 and 2 ml. 

Potency test in mice showed that both vaccine preparations gave 100 % protection against challenge. Further, 

a combined blackleg and hemorrhagic septicemia alum-precipitated vaccine at the dose volume of 3 ml was 

prepared. Potency test in mice showed that the vaccine gave protection against blackleg (100 %) and 

hemorrhagic septicemia (log protection > 4). 

However, the combined vaccine was based on alum-precipitation which could have short-term 

protection. Further study with other adjuvants (aluminium hydroxide gel or oil) is required to obtain a better 

vaccine with longer duration of protection. 

Key words: blackleg vaccine, hemorrhagic septicemia vaccine, dose volume, combined vaccine 
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