Y (5938 5 pole dlxo
Tl Y B A Oloxio VFed g ) 0,lens 1 0,9

S lon 1 (55 9 logd 53 O S22, 32 (5950 1 IBY (pobaid JUglS by (55l
4L 391
ol

055 Oyl Gawge dgrms g I SIS s Ipoms T (550 by s V105 4150 ula oo s ol s S, e
T xey ol o Tolgal,
Olrl 0l «olid (Sdjy pole olStily culagg oSl ¢ pulid (ag g 09,5 -
Anl @S «olals b pleg ) e Gl €8 5 dnwgi g GBS Ao
Ol 0l (659U ey 9 Uhigel «laiiod lojls 9 (M pole Sliiod dumsge <l (Slaplon 5 Cudlige i -
Olrl el (ool oSkl (s laisyglid g pole 228ty ((Gslgmg Sua 5 (JsUga (Jobo 095 ¥
Al el (oMol Sl outily Ko pole oKl ¢ pgyld Loouwd 03NS ¢ gl Loowds b)) _gulisd, S aid gl yiils —F
Ol e@S ¢ 0bgll b ol gl Gl S8 5 cnngi g oS (loS)hd (ol psle (i 0
Oyl )8 50 03,8y o8l ¢ Kb spold 00Siily ¢ l3E dlgo (S S g Cubling 09,5 —F

Jlio £g5 d—S>
900 Ao S y3ts g canl (y90 sl 9 ONS Cartio > (bl slaille (S plgis 4 (LT ol 09!

(IgY) Eron>5 0335 (el giganl dily pl p3 sl 03,5 &l ol ol 5l 295 sl oloySaly 6
Oloyd 5 (6 S (sl lp Kedy)u8 gl & us bas b &S cwl GBS, 0 b bl S
3 o2l ohgy 4 I8Y (ol IBG M55y sl o laglus] > 5 b3l gl el 5 sl
o 5 g Sl il olalgaS” Jole insl g b bl (sla 55Ty 3 00 glyiiul §yopS 035

AR ZARVATARRI- PR I

VO YN 1S53k g

VO ¥V i oy Fo,b (S mlio ) glosliil 5 Sllgs 5 (Shgd Bras lp @35 5 cuslio clan S 4 L, I8Y b Sk
: SoioSI Ol gy st a5 gl sl g sl g dBY (e a1 sy50 dlio ) )3 el 03, o i 5 (50
VE-0/-¥¥D sl ol (65locsy8 o 53 35290 Sloile 5 Llje iz b3l g ysebo g pld 3 0latial 93,8 0

Ll 035

N Oseagesb S3ludingg sl Sy Ay ABY (x5 )54 5 15 2 drg LB (slacd iy 3929 L
m.zorriehza};gg;:eo.;ﬁr Cato 3 1y (38 g o (L ol 5 0350 ()l y0500 sl 1y e Wilg o0 (53,)8 Slalllas b5

23l lgen (659555

Ero35 0335 d29lS gigel JUolS (b e5i3L «csy90 s W0 lg Sl

o

dosdo

RN AP IS5 Gagye der | Nyl (BNBE g Glewjed (BNn pre 3 3250 b L o5 < 1Y (0L
Sibobiz W 0950 03)) ) IBY 3L geod carge e & S0k Gy55 el 1Y il ag (Lol laplises 5| (S (Leghorn)
¥ V)l 4y a4y g0 5 o3yl YL Clspe b canlig s b, Erons8 02)5 51 o s3loalls 5

4wl G g A GouSep 9 HledeS Jole pius FC sloods 15 wadgileg, Jole & s Jate ;0 I8Y 50l 5 s pamie sl Shs
3kl lgicdy g 3gub g0 ookl (Sijels g (Sbp sauid laygesl 09> 3 IBY ol 5l (clod S yob 4 0950l > pped
(F )l o sl e opl 0 oMb



VEO o Son o 5, e polaid] JUglS by ol

59y 45 039 bime (o 5l 63663 wiejld bagginly I ates b 4 oliwd (sl &S sl Ik ofg (o 30 I8G 350
ool ajagy 55 o il palls g silulis glabs) 5 plej ades anlE ol gV 55 o0 Ggune (hjse sl 1) oyl 5 erles
(P 0)asl o 5 dizn 05 g yix g sl €0 955 5 18Y izl il 5>

dad )8 S0l 4 I8Y ol b canl odd o IBY 1l 5134 paio (sla Sig Dai 0 Cowone Sl [SG Solgesn IGY 0l

PIEG wlie (63, Shae 5 Cusl By &y 035 5 paws yd Juol (3L « (I8Y) WgealS gasl Dais o calisee (sladiie 45 IgG
Jols wineses 3 sa555logy olge b  IGGMS 3 1Y el 5 ey pamin ] oliosion Lols 5 il 45 Siglis ol b o ls o hikiuy
Slopd cetimgy o)l clp ) ol (Shag ol il gl sl BB ¢ 0055 03,5 3l sa2loiyped (bgy 41 g ALl 5 ik JoSo

(V) 25l go diad )l sl (xio g

4 poel g b SNl 45l bl 5 s g o1 5 gl ayg 0 Bpas Sl LU o IS5 5 (Seise8l Cuaglie Sl L
Cawl 03 S a5 o b 5 Jsie slaglown oy g (S sl $5e )81, ey IGY diwly ek 13 095 o (wlus] b
() ol JS5 )M (Gl 8 (Sl oSl & ponusil coxto ) ofush

) el g glej Lol arwgi g Sgi wasudd glaggeil )3 3,8
0 ‘ 18Y lasdly §l oYl 25 alie FE 4al 02810 9 I8Y 3B amie Jlidle
i ; sgilogy Jole b o apd0e el by
ol iz ol g 290 00 Ay | 7 EHES S <
o PTG gRPRCS o B Sl g a8l il gblize 281y Sluil Fo slaoi S
LG e 8 Lngygail 12 ol b gléie; Y]
O ‘ sl @Yl s b ollks 18G slagnl obj caluds s &

Fr T T gNES

ole V0 Sgde

/ 900

wia Y 29>

g 3 IgG olazil
P 2900 3y 0ud gl
Oty 2 el oy
w5 2 g LSy
o fe S Sbie
B Juo s g > 03

sl s

5 elal b 2l sl pSee ol

pres il sl 5 Adgilag, Jolye | gholie
A 7y el

wry b Sy slagdh Jb ol b

3 el lp @l bl lea s

it [jiglosr Jelge pacsets

A

S o 2y i3k g JE pdlie Sy ol by 4251
5 039 bl el ol ol (pglann Jgtio Slat)
Comie o2l (ody; F Cod gl 155 e

ol G gl Gy 6l g 29500

» I(/ 5/2(

55, 18Y 5 by IZG (eloyioly duglis — V ojles S5

1ok 9 (ol 3 Bl Aoy

Cs 3 5 bgSe (WSD) b asd Silew 2ile iz sl g jlow dde Wlg o IgY a5 cunl onis oasuie bz Oldllas )
2l 3> Midgyan bigeg nl j1 30 (gilaw (oS 03655y YT U35 (ol )5 659y Ly 5 9y Mol gapm 5l o8U sslawt aped
(Y 5)0l Pge sl (25 (plojle 5> oo lgal (oMb b 508



\f’a)l{.g‘\ b)w‘\ab)gb UM“M\:Q;&S'O’LGM

Soloss ! S (sl bl oo 650 )3 (oLl (oo (gilons S &5 WSSV L o (sl E0 )3 Ey0p58 035 3l 00 W) IBY oy
(WSD) s aSJ (cwp g silows asls 18Y ool (slagyiol b (pgplisnsly & conl oad aseie (WW)cwl oad (315 (i
el A8 sl cdablne WSD b loyd ot s Ol Kz 3 )3 (659 dbge g Shos eolitul o SMae 5,55 (slaoly 5l wlg o
V)l 5500 0 WSD (giloss 51 6 0sSuy sl b5 el (239, polas IGY L
5 S0 Ol B 3 9 S glacigie jop el 659y Ly 38k il 3 35 IBY L Syt o) & conl o0 (315 (ppime
Ol 3l S5l P IBY & cwl oad asia 9 4i8)S )18 (o) 3)90 53 D)6 Mejo)lgal cigias 2 IBY (pisu 3l (V0)39 s (558 yuo
Q) 5 e cliblons slog] b ale Ssie (g lows
4 e (5 plalo)le & (Shod g0 4 g Glojen ok & (olaiIGY (ol & (alin )3 235 asite adlas Sy )3 (pieen
b b o)) Ker g Keetanon (A)us sjlen mMe 38, oy 5l g caslio slis e <SG dbol & yoio b 30y 55 15,5 My 33,10
Pl oosildl ddo 58 > Vibrio parahaemolyticus s, yug s)los Jolo il 5> oal ol 5 (Sbojl iy 595 2 1, 18Y
55k 93 oy p Jbpd ool Sl 0 1 I8Y cute il gl 15 o) Sea 5 Gao .(V8) 15,8 wlsl |, (Litopenaeus vannamei)
(W)83905 o155 pl)] weildl i (c9Sue 45 Vibrio harveyi and Vibrio parahaemolyticus e
D959 il st el (GF-1) jp0ln Al sk 0,55 4 RGNNV olig s 1 soliais] IZY 59381 48 0y Lo o) S 5 Vi
by o (sl adlllon 53 e (VA sl 0355 (ol 3 (VNN) oy (some 35,55 (sslon ol Jole RGNV 5 il
A 3o 5ok boss el o ale i il el ¢ Wg A salmonicida olas! IgY sl s pbsl o, Ken ¢ Gan
V)0l lis 25 3l 1y e LB cblas salmonicida
Vibrio s.s § you5 03,5 y34 3| Vibrio anguillarum S\ ply ,> (C. semilaevis) :lale Kz oloys (sl (6,503 adlllas 5
2o Ve b ond 4335 lale KiaS ) (Suilosl &5 s adlal bl S13e 0 s 4y 0ad ( Sligr i) UgmaS & y9m anguillarum
ol A hydrophila ss b 5l edlazel b o) Kea ¢ LT (W)edl iol5dl olale 1 amwed ol 50 jbg,Sle culled pisan 39
Loyd Feoagan Bl Mdginm wligeg sl b (gjlo dgalse 5l s plnle 3 & &5 9 1538 silo ol 1) Carassius auratus gibelio
()l )5S
Shes &g Vibrio anguillarum 5. 18Y L oS 055, Y1 U3 olale o)) Ken g Arasteh lowg oas pbsl wyp o
S 39 (29)5 5l oS 6l Lo yobo 4 (Blao ©jgo dy 0dd el 0935 53y 9 Sy £5 &S 3 L @S WA el (Blie 325
(V)35 €8y (Shgs ©jgar |y 0k
Sope bl s len ol b g iy (S8 2 IBY £ 10056 03,5 (polaid] (slacyisl (5 )50 5> ($gdome linios (] >
e (oolaibl IGY Ay aonjl Conl 485 050 )9S 1> (98T (ol 038 (Slapsiaghy ¢ ol 9 (Sl Slllae )3 Jg ol 485
Cighe dagi 9 A5) (335 d9me yslite &y g (S Cyge 4|y (3l cul ool Sl oS cel 4B S @50 Sl opsl wT € asly
(VN30 (o0 8 4295 3)90 5 oy ez 3 &5 03903 oo sl )3 oyl ad)le Ca sk pShoSula (658
<078:KB0 Lz il (555 (55 2 2138 9,005 sl (18Y) €005 03,5 (530 o9 3y (S5)105k 31 )50 Gelod S 5> (i
allas ol @l 8 oy (Vo e)ollSan 5 (sotae bawgs (1355 slagpe 3 lasye (e i (S)low ol Jale g Joo S plgie &
oobie 1Y g il anily 5656 slag ye ,d hesl Gl Wl gl Fae SYb (5551 Lol Wlg e E. COlT a5 s> o o)l
(W95 Jolbs Gl L (53loidy (39) L dlgicee Vb oy collad 5 (o b ata Y5k 5 S



VE0 D oo, Ko 5 5,8 e obaid ] JUglS by ol

P29 Jole (IS Lty )31 65 adle (1BY) &0 059 03,5 (g igonl (aItaloj] Colled Zhen busgs (65505 ailite Guis )3 izpad
IgY ja> > (PMN) (slatun sz Jidgigh clocumsS) bawgi ()lgs 8 (il 5l (Sb @l .85 )18 b5yl 2)90 o5 iy
VY) 29

aps e sl pl osle i jlupls SThes o o (sleo )l 5 lawgie (osls mlaws )3 ohisar frensd Al 2 18Y wly
2 I8Y sy enmoplas clilllas ool (59,2 5 mie Slizeod ol (Flosyin; ehasar 5 S3loalls Jolpe Ll o jls 1) (05 4850
b3 oszy (Jl ool b el ot Sligy s, SaSgmgn alie 5 Jsore S T 5| VL Ysane b slao IS
Wy o o g 51 @ cans IGY tilogy 5 golal slo o je (09,1 (sl 0uilesdl sl pas g 09,500 > Ceaglie
Y0 YF)asl

BB Lo &80 g 00l )18 a3l g (o 9,90 IBY 0 )15 ogas jo 1, ol sladasuin sud plxl Slalllas of gosme 4o
&5 oy e Bran 595 g ) ple 95 ;3 Dol (97 9)lpe SEF xS lgies Lo tegh Cnl el (o
5 S sl Glagtars 1o (lo slaaisS . col Jige ol p (Sl 5 e bulpd Geizen 5 oAy 5 i len Lol
Slogd 3 9w 5l pdee Wil & gl 5 (25 Gioh @iz G carge Sl cnl ks ool gl sg> bl
P9y Jlie yo g Fosku ( Sye3 (g siile g (B0 il 00,5 DLSI, cilisee ol o aghy ;055 (ioly 8 pae calisee
3 lie e g 599 5l esliinl 55 Jelge plor (gwyp )o Cusl )leds (oo J2lie j0 (g e SlAT Ghls s &5
O 3975 by 9 (Ble g5 Sale 51008 (gl ;U faghy I Jeol @l clie (Sigln b g (e Ll d
(YAY$)35)s golts yogs Sglite jo |, i

IgY5,,55 Ly,

@) S5 alejle Edwardsiella tarda (Passive (,gabge 2 b8l b g pmegSye Lials
(Anguilla immersion) o il olale
japonica)

(OF) el ooildl s (oo White Spot Syndrome Virus ade 035 slaeal gl Jlbd e ol ) e B et a8l

(L. vannamei) (WSSV) VP28/VP19 WSSV

(Vo) e85 Y153 Yersinia ruckeri (Passive ,gabe Jlé e 09,5 b duslio > drg5 b cblas

immersion) aals

(V%) ol Lber g55e Vibrio parahaemolyticus e oy Jebpe | e doul )b g ) (g)pls (slds doue

(s

(W) LT ol ah (coSse Vibrio harveyi & V. ot guuS STygs Jebpe g5 e ialS g Jlb e ool ool

parahaemolyticus

(A (GF- g0l dlb sloJsko Red-spotted grouper nervous Sl s islel Jud e 25555 calos g oy (i S

1) necrosis virus (RGNNV) SCIRR RGNNV

(V) 195 ale Aeromonas salmonicida (Bath sk ¢ 5,5 Jlb i A cogie ply y> dog B cblis

immersion) salmonicida

(WY) WS 555y Y158 Vibrio anguillarum Shes VS Blas &,5 Jib s & s (Blao 3,5 3V sl

oS ye Sl )3 (S Span

(v+) b 58 Aeromonas hydrophila 035 4 JUas! Jlb S9ae b iy &5 il 8l

1 5.



\f’a)l{.g‘\ b)w‘\ab)gb UM“M\:Q;&S'O’LGM

SN g pe 2 IBY ag

Sl Glgiods 1E po A0b o 20T & po55 03)) )0 (Fo jlan IBY (slayiol (ol (slap)Sol L 81655 (slag po (siloyesl jl
5 Sal jl pasuie slajed L Ingye Ygere g oo 48,5 15 13 (659 4 5 e 9 550 byl ok Mg yeSy b g (Sjslom
(Ya)22,5 o S gl 1Y glpeial (sl (sim (slodiin )3 oyl (slog ponsS w5 Bgib oo (55lcyos] dbgiye slo SS9y bl
Eronsd 03,551 (IBY) ol g2elS Pganl (55wl g 2l 50!

o555 550 518G Jobee (535 18Y 12550 il (5550 > Baos o8 ol (ool Jigls b 53 (o5 (18Y) (sl ]
Jisio & o35 03)5 41 05> oy S| 1BY g po 1 295 0 Goguime W] E10055 0335 5 05 1 (bl 9k 9 sl iy 1 (G)
93, I8Y p,5 Lo Vool Liw Epepss ya S Jite w3y b > fuix 4 |y (Passive Immunity) et e ool U 35 0
VYT el bl Epe 52 ]

(05okS VA 3905 (it (JoSge (g Lol odd JSls S 00005 93 9 (5w 0225 5 | 5 ol 18G Lo (ks JLas 51 IGY
ol 03905 dng BB o Shpcan; byl ey 1y ol (olylilkias cladealS el b (JelSS ciglis g YU 03jb ¢ orleg e g5
LiblS el sy ol a5 D35 o ate 8 FC gl S 4 g a8 i Jled 1y o)k JoSe Jole piww IGY ¢ ISGOMS
Sl ceslio (30l 41, I8Y cooladl 5 (IM (sblio olyan & da Sy cnl 950 (Seidigasl slopigesl 5 ablite (sla 2Ty
(F Y )cwlon S bas tww slagyol ulg

IgYz! ol slagille g € poesd 03,5 S 5

S ol sl sl g 0,15 )8 035 g pond (s 5 IBY sl o JSUS g TNV 5 gz INY ol 10+ 390 5l £ 50055 03,5
il wlp a8 casl oz (VL olise 18Vl sl 55 ol alle sl (g Lo s o S3o (il slagiy, 4
IgY ;I oslil Llso

Gl 035 035 Cpaesd HYD 3yllie YOV,S 55 40 VoVF Jlos 55 el sl 51 Jbglgige (ool il clayloys Sles L I8Y leys JliL
YY) oy ;Y 0)Lle FAV,0 4 VYR o U 25 o0 (i g

sl S 3550 0bsS o e 4 potiig o dlar byl (o3b5 sblse oyl IBG (lacoob 5l 4 s 1Y (slagaly 1l
5 030zl (FD FF)c e o 5 YL 033 5 cgjluoopdd o alomle ) Cges ¢35l ool Glinl j1 (clod S b s 5 o jlooslol
Bl 4 ol 8 bl )by o Bl 4 1) (AMR) (Sg (51 Coglio a Ml Jlas ¢ Sghe (slacs)los arde JUglS Ly 1Y
Ol lojen yob a1y a5 5l ol ded il )3 Canglie sl Jlain! yol ol g oo colin ol nuilS g Suo o cilizeo gl
(V)50 5L 05 cpie 0 i (sl gl 15 camd oo

I8Y I oslizul Cole

V)23 o cuwd I WS 1) 355 cedlad IZY 15 oS o 3giome (STos ool (gl 1y o 5l onliol a8 o ¥ gl pH 5 I8Y (o)l
sloig) 3 (S (SUgs)) GomeY S 9,500 (Jlo (I b 295 0 50859, g0 i uol Jomo «Sas8 039) )5 (i IBY (YA

(F+ XU)cutls anlgs olyan 4 ) Lol lbasn anT,8 ol Lol il S ol 3 4 el 5o



VE0 oo Ko 5 5,8 e obaid ] JUglS by ol

ade I8Y 5,0)5 5590 1> (3990 (sl i)l35 it lobieS winms SewMS yuuo (9,5 Jleb 4 3B ks 186G M5, 1Y

IZY' sl conlply g siam 015 g odmy o3l Jo 50 JUslSgise 1Y ads claiy, (41, 42)5)0 52y (e p)5 slos 551,
(F¥)cus (285 5 oLl plis (slagag38l o e doSe 3k ) JUslS J IBY L anlio > Juggige

IgY zl el (b s,
AKita g, U &l b g5lesd, g, ()

Gk S 18Y (sl ol 8 a8 gy aBigngnd U 3500 353y sl Gl b Epon50 03,5 sl (Bgy 250,08 4 9 ool
Lol b ()b 5l Ll il caslio 55 adgl glysil Cap g Cunl 30 4 (9580 g (o pé g 03l B9y (nl 398 1> Joada il
(FF)cusl xlge 53lused) 423 9 PH 4 Slos 03jk (Sl 5 (2alBl 3929 (y2000

(PEG) JoSeds ool by b g )liS gm, (¥

FE{ Y (/\Y iy /Y/Q) O PEG co)))' )I w l.» LS)L"’(_}‘B) )I = .)9.»%59 odlaw! L"’u*%)’ 9 LQLS’P Ls’l.‘?wl d)l.\fuy») dl).s PEG
Yo Jole g oids ddlsl 1Y/0 clale 4 PEG L 0ad 3.8, Vi s 4 PH 7.6 M) Slawd (8L )3 035 ((ybgy oyl )d 29 o0
JS5 o900 Fous il 0)bgd g oy TNV & clale U 29 o a8L) (g i PEG s D95 00 Souis il Bevv 8 Caopur b adidd

5 ol snngs 6 35 ixio oliie Gy 9 3> 2V (ol 55 5SS ol b b 35 gy g, 4 sl Al (¥ e

(FO) WS o d9ame |y ol e3liz] o )lge 3 ;3 PEG Gls 4y 5L5 ¢ damie Sous sl 4



\f’a)l{‘j‘\ b)w‘\ab)gb uyﬁwuyﬁg'a’l&d.‘:m

(PEG) JoSal8' bl sy (2309
(Polson etal., 1880)

(W/V) V.07 o0 ;591 PEG
BBl glod 1o ddda Vo Cide &y 1yl o]

55 e 4
(IgY)oilas &Y. Y S sy ¥
(w2 @Y il )
| 2l clale a1y 00 )39 PEG
eI 1 ol
T R s g
(b1 cslod 7 4> ¥+ ) yamuligSil

Ao Lyl by gy il

g
ey ab |
STTYETERS

O“SL*’ L IgY ,u8 g d91> C.Jb‘b),;}.., s
1S iyl alie 05 43 05Lgd
L1y osilo BLPEG ol g

Lo
@& 2

LS Bl S
Sy 90y ) l

4,:151 e @i ) !) Cgw)
21 b G 5 >
23 ol caslia Bl i

DA (lSan 5 PolSOn sy b JsSudlS el Ll gy 51 oolisial L IgY o] 5l (Sl lages ¥ S
(pgwigel Cligaw) S0 by (g I8 rgmn, (F

Sl gy o pgye 1+ bl posigel Clilgu i8S oo Jas (palBl g 5 Bum (glo By Caldo o BT bl g ol
b,k 5 S silepals (sl oadaidndy spnly cplucunl oad ()b £0055 03,5 51 Jgkxe oSy (silubia gl o cunl
Sod Bl s 3lbs o (alasbey b g dlwl ST gam Jolie 53« Sod jlodlil el e bl acanl (gin (1555055 (sla b,

(FY ¥ )l o @Blg y35e yiaS PEG gy dy Cannnd b oy CBlo )3 ool )3 D429



VE0 oo Ko 5 5,8 e obaid ] JUglS by ol

52 Sdo g J gV L gl sl (F

> 4 sz e o) oslil (o fee Sl Gl Jebl L (iR @ d9)lS il plb Mol Glgie Y gl pgml gl
Slsa el 3} oolitel e sl sigesl (kb o)) Cale yusis Jlainl 5 e (sla Ml oyile 3 il ubligy 5 eyl sl 3,5
(FANG b 3 )8 28

Syl sa by,

4 g Wl (o olite (gas LB 5k 4 silualls slang il Jlpsy (Sl ISl G fye 03,5 51 Y gl el (siloalls
Sl oly oy yieols Wl s gluil a8 Wlod )8 ledl Jliazes o (ST ditud duolie b8 iuw 4 il cplaio gilolis sla s, Juo
dnogh 35 Epo 055 025 3 IBY (gilupals el 1y )R> oy Gliie Wl Ere 059 03,5 29y @lo S IBY o)) cuws &

B+ ,¥2)lesls

33 5 gt 2l 1 (3

FSesS Gomon JHBY (sjlubir cel culio (slalic b (gnal sl gl conl (JoSUse (15 5 JsNge 031l 13 oolis g, el ol
S s & gy ol 2008 39500 ) 4 AIBL S s8 sb JgSge plo g rSed Bl (sl 5 bd g 398 1) Loy pond e
o)Ll Vb o2 53 W Sl g (19 480 4 (9o & o B9y nl Llie (O )ul S & ol sl 1 g 8L (ges g Lardss
(BY FF)AS 208 1y e osls 5 LialS |y e3jl wilgs oo Wl 8,5 Ll o8

9 o (Bl SleyS (¥

&5 035 51 18Y (g3l el (gl )y slayse, 5I (Jon Exchange Chromatography, IEX) s (e (8,5 sleg,s
(DEAE-Sepharose) sile ol Jols slagys, jl ool S o Jos pasuie PH,d loouiay (oSl b slise oS cl
A2l g sl (lie el o> Ar (VL ogls g0 (3L (al] (A s iy (Sas LS IBY (glu s
@ Cans pYL a03n (39 pole) g 2BCudgise bl ol sas 2Kkl ybg, ol o 43,5 5,8 dngi 390 sl la allal

(OF 0)0)5 399 bl (gl dige 5l g (B Sileg)S e sla by,
Ogewl i J5 (315 53le,S (V

Ol il J5 (5 9ileg S50 095 o0 a5 Se 48 slacuig j1 1Y 539500 IS & 0510l bl o o yufig o (g5l o (i b9 (]
B (B)S9leg)S gt | Yy 4o )3 g WS o0 youe broyis 4 3959 (9 5y e 5l lapmglS ggenl ale 555 slaJgSge
02:350)5363 3o b Lo Mo sl oslitul pac AGY st j cllad g jlislos i &y g0 W hg) ol 4 Conmd g (ol slacejo 5l 095 0
ke | paass (sloolSin 4 jl g 1l B 39 polej (s ) IS Wges b s 3 Codgaze ¢Sl (I 2 )S 0 )Ll (glwealel > g g

(05 00)05y o0 Hloud & gy oyl slaCudie

Rled (3,5 gileg,s (¥



\f’a)l{.g‘\ b)w‘\ab)gb uwuyég‘agkc\l?u

OBy 42 )ST il ond cuts B 9 IBY (o (poladl Jolab (59, cpl (olsl 39y 0 sled & 0iad)a8 (g (bled (315 gileg S
ool el olais] sl g ol 58 odlizl g ok ol 2 L IGY 0> ot (glnygi §) 295 o oo IGY 4A/G
S (b pai) g (paass Gl sl (Bg) ool YL L sladl o 5g29 b 0gd o0 W (gm0 p2 )3 Jgame (B9 9 YL

(OV ,ff)w‘ b.))f I.\u (Y )){)L{ ‘uaoLa.»}‘

3 dawgl Culils oo 23l Iy

onb oL onb gt ST s3loss,

Logie Y, Lusgio YU PEG L (¢3S gus,
onk bogie Lyt byt S g,
YL bugie Y bwgie Sl legs

LY |)> wlbuug) d).:uy.}u )I PEG U"?) ..))I.) Lfi’““) 0D fl.o.J M)l’b 9 )L\) .))9@ uo9l> cJu.Jsf uaL.Q.a ‘M Calial 4 U"ﬁ) ul}:.ul

(BA)sles o Sl (Sl 5 ool 035l (i (29 0l
IgY s, 5 g5l

Jb ol b lay 3 Il ol,3 ls a5)3 50 clod )3 4id5 Yo b by e 45 0dd U555 5 ol T )3 Jslxe dsrsl gigey) K5 1Y
(V+Y) ohlen g Li (5155 b 095 [8Y w56 Cgo Wil oo cawliol PH (pizeod 5 (s 9 (5 Hi3be 55050 s3]
(BN)S et 1y ] b g clablore IGY 5l Wil o s 5 ST b ((SLigeiny )oypm Y S 9,500 (55l

S o AilgE o a5 el ol jen Sl jlid g ol 5 Ole £e—e Glales bowclds by, a4 bpl S adgs
S, 093 Cudlad e pnds PV C 51 YL lales o ibg o9 I8Y aias o lid o 5,155 050 I8Y (o o,5560)cunle
Lyls 0 1 I8Y g lul as o 0=V Wilgs co o s, 5lu b g goumd oSS 5le L ogas ¢ Glisg 3, (YV)aro co Caws
&l eopl b 0b oo oamlive Codled als loeas “AC 5l SYL Jls lales jo ax 51 0iS La> hawgio loj g Lo b oy

I8Y((SWog2 35 )y 9w gunsS'9 S0

45 9o & Cusl Gy Wibo (D) claml pln > g e cul o)LL dBY (B Bras e il 5l S
sl il og 1Y 51 cblis iy alanas, Jbs & ol Ringky b een & 993 ol sy (il 5 puglSsise
gl cpgisd Jto) Ldlrs oole S )3 lapyisly (il 4 4 Cunl (Bli> o Sag) (et " Slbsiy b g Y g s Ko
Sz (gl 1BLo o) St Jlh (5503 5 (SWgd Jf Caols (S & oligS g Slul S 5 09d e MBI (g8 5 Slul <5



VE0 oo Ko 5 5,8 e obaid ] JUglS by ol

(b ()L dgue aile Slaal sass JUid 4y cunl 03)S o 395 a1y (6L (slads g 0950l 45 Sliigs sy S 0 bl IBY I cbilas

S5l om of clleb g 200 (4525 ) o)k o 2 18Y (lagsny ot Jlto ssb 4 20 2,0 435 JoSe plgie 4y By

LY 5Y )25y 00 o 3l odme mlo jlwdndd > celw

5 e 5l ailyy ons Slisy, 1Y (ools Sy 5 onlisl a5 oas o0l U ¢y, San 5 GAO 45 dlar 5l csllllan 5 51 o
A2 0 uL“’ Ls’”l"’ T L) u.unlf ey J;ls )9L>4.3 1) ),:953)» ISP LS cladl=e Vibrio harveyi Jm ‘)'d)la.:.g L;Lmd):fl.g
(W)asly 50 Sl o0 5 (giaio sl22,)l8 53 aSL  2lKtlojl o 3 les ()96 ) &8

xSl el g eolel (S Sis ((Spray-drying) isly oo, Sis wile Slissay (slp (il sl ojg el
WJb ol b (PSS o camlin gmio (slad )8l |y o)) drwgs Cubld g a8 anje b a4 iil 0,8 i ol sl dnwg
4 olus SloS 5 gy sl ppole; o 501)S 4 ST goless] 387 Siis asls ealazwl JB b)S & wles LS5 (ol conl (Sen
Gy Luly 5 o 855 65 olts Bn (5355 5 5L 85 5 lacsgions 9 Uso Lo, ol | A o 255000 03 g 5 oS
POl 0391 (ST sl 53938 (LS gm0 (iSNg mt (oal 5 6l GRIEIL Slds ) llge 0355 5 g e S

(5

Ollges yilw g ozl 2 IBY 2,

30 B e ity ) a5 weSilen 29 0 03 lale 4 (Immersion) ples )b 5L (Slyes S ygos 1Y (s ygpesi] Cato
&low £989 5l Wl 0 g 0350 5o Streptococcus spp. 5 Vibrio spp. sile gl (i jlen Jolss b ablis j> ool cpl el 2 )lao
Y Aaad zals )l 5yg0 Cumes 1y ol s b a8 6 xS ol>

&S ol 5l g o odlitul (5)leSh g (iS5 (glodg, slaglow 6 (slp Kgn Bl il Glgea IEY (ads g pld 5
(F)AS sl (s 5550 Jled et il g D95 01uS jauo g ply STyes 13 Wlg o el [ 5l (4)leS oS L IGY

S Ro>

553 5 Gpsns il (Sl 13 Jlbyd Giluel Gl opslatets 5 sl al, S IY (il jallly gl el g (g5l
Cone 1 Gslhe gl iS 4 1y o (ealei e Mg Cubl 5 ol dje spdiplie (g i a e (ablie Cusladise
ol aa)f J;J...s Ls‘"‘:‘.l dl.m_f)m

D9y Hleddy bygjlow 358 Lﬁ&»}uw‘ & (Sly SialS Gy Jes )8l IBY L (pbples b (SThes B pas ‘LS)a)f.ELS,'w.T )
S5 4 bl g yeab g pld sl claasly )3 (lotig olols oanl yo Wlgn IGY 29 o i oidod (sladygluwd 4y davgi b

b oKkl whie > Slalas ST Mo ditwn b o] Jo do 3 g 039 dog b o)lgen e slp 55 pme cpl la Ll
el 5 ccl (alo 0 53 550 prdaw 4 IgY il Lol (ills b g 0l oids plol dgaoce sl (2ly (g0 Glalllas 5 Llodgy imiodass



\f’a)l{.g‘\ b)w‘\ab)gb UM“M\:Q;&S'O’LGM

SIS ol Elge il (g 0 (215 5) slowy Jolo o arde (ool IgY g (sl YU 4o (niomed 3580 055 (5)l85 e 5
g 9S Ul Oldllas i )3 oas 5155 clacodgime j| (S 6 wgbie Shgs g ol e 1 1gY b (6)lub el (5lo
s Al o 50 jein Oldllas Clél g ol onis Aol 03,58 b Sl 5L, bl 6l 18Y 5l oylw Hlub g 5,k yene Y ge b

Al (oo Simg g

Wlosile Gl o (ooten S jgid D980 oo IBY (G5 plad Lraljil sl S (B8 Sl 5ygld 4l b eciled
4 gl el ol S e (pl ogsl W5 sl cuslie sla gy Gl g (Slig) plsl Car b g At S e dler ]
g 508 (gilodinge 1o ol (Sl ol b3l gl Coxtio IBY ) 503508 ()l ey Slodise; S0 o ts s 0
035 (680 e (] )3 sl ey Slosygly g pmoR Mojls lizmen (JUl 3o (slaby, dreg g Do SYsb (gl Lais
2 ot G5 Sl (BRSS9 9 QNS (BT Gl zmen 5 IS 9B sl g Cuxiio alSiily ol Sitimgy o
Gl 5 oty oSuls (393 I8Y 3950 Has]  Slbsin) 5 sjlwials slaibyy by b S W) IGY clacub,ls JolS gios
s9he posad )3 Jgtue SlalSin sy il Y sl Coles 5 Mg Sl 03 59w 15 Iy pancsil 1 b Sise 5l e
) dise; edogye l)yio g Lalgs Culey e ¢ 6yg00 ST Catio )3 e &gl Y guams G650 it 0 Caz piY e e

ged dalss ool )b 08 ) el st 5,8 (4

(1348 9 ;S

edly 423 039 (ol 5 03903 (519,18 3905 (6l (6y9y0 lie (nl ()5 3 1y Lo &S Sl 5 4SSl e 295 Adlog dllie (BN
W PNV [CSRAC TSR S OPISYOE I VN PRV

el 0is (55 B dian g bawss (63,90 1@8lo (4o ) la5

Cyan b b byl )3 (5535 lysld g o)Stmgiy jl coles Baio ) ol ple sk bawgy (iaghy 25k a23g 5l send 1 Jlo @ale
ol o ol 55 oliwgd cpl Sles il aS Cuwl s ool ¥ YYFAD o0)los

&l

1. Amro WA, Al-Qaisi W, Al-Razem F. Production and purification of IgY antibodies from chicken egg yolk.
Journal of Genetic Engineering and Biotechnology. 2018;16(1):99-103.

2. Tan SH, Mohamedali A, Kapur A, Lukjanenko L, Baker MS. A novel, cost-effective and efficient chicken
egg IgY purification procedure. Journal of immunological methods. 2012;380(1-2):73-6.

3. Karlsson M, Kollberg H, Larsson A. Chicken IgY: utilizing the evolutionary advantage. World's Poultry
Science Journal. 2004;60(3):341-8.

4. Pereira E, Van Tilburg M, Florean E, Guedes M. Egg yolk antibodies (IgY) and their applications in
human and veterinary health: A review. International immunopharmacology. 2019;73:293-303.

5. Michael A, Meenatchisundaram S, Parameswari G, Subbraj T, Selvakumaran R, Ramalingam S. Chicken
egg yolk antibodies (IgY) as an alternative to mammalian antibodies. Indian ] Sci Technol. 2010;3(4):468-74.

6. Kovacs-Nolan ], Mine Y. Egg yolk antibodies for passive immunity. Annual review of food science and
technology. 2012;3(1):163-82.

7.  Zorriehzahra M]J, Ruchi Tiwari RT, Swati Sachan SS, Kumaragurubaran Karthik KK, Malik YS, Dadar M,
et al. Avian egg yolk antibodies (IgY) and their potential therapeutic applications for countering infectious
diseases of fish and aquatic animals. 2016.



VE0 oo Ko 5 5,8 e obaid ] JUglS by ol

8. ZhanglL, LinL, Qin Z. A review on the application of chicken immunoglobulin Y in aquaculture. Reviews
in Aquaculture. 2024;16(1):536-51.

9. Gutierrez M, Miyazaki T, Hatta H, Kim M. Protective properties of egg yolk IgY containing anti-
Edwardsiella tarda antibody against paracolo disease in the Japanese eel, Anguilla japonica Temminck &
Schlegel. Journal of Fish Diseases. 1993;16(2):113-22.

10. Sui], Cao L, Lin H. Antibacterial activity of egg yolk antibody (IgY) against Listeria monocytogenes and
preliminary evaluation of its potential for food preservation. Journal of the Science of Food and Agriculture.
2011;91(11):1946-50.

11. Baloch AR, Zhang XY, Schade R. IgY Technology in aquaculture-a review. Reviews in Aquaculture.
2015;7(3):153-60.

12. Arasteh N, Aminirissehei A-H, Yousif A, Albright L, Durance T. Passive immunization of rainbow trout
(Oncorhynchus mykiss) with chicken egg yolk immunoglobulins (IgY). Aquaculture. 2004;231(1-4):23-36.

13. DK K. Shrimp protected from WSSV disease treatment with egg yolk antibodies (IgY) against a
truncated fusion protein derived from white spot syndrome virus. Aquaculture. 2004;237:21-30.

14. XuY,LiX JinL,ZhenY, LuY, LiS, et al. Application of chicken egg yolk immunoglobulins in the control
of terrestrial and aquatic animal diseases: a review. Biotechnology advances. 2011;29(6):860-8.

15. LeeSB, MineY, Stevenson RM. Effects of hen egg yolk immunoglobulin in passive protection of rainbow
trout against Yersinia ruckeri. Journal of agricultural and food chemistry. 2000;48(1):110-5.

16. Keetanon A, Chuchird N, Bae H-D, Won M-K, Kim S-Y, Elahi F. Effects of IgY antibody on growth,
survival, immune responses and protection against Vibrio parahaemolyticus in Pacific white shrimp. Journal of
Fisheries and Environment. 2021;45(1):1-7.

17. Gao X, Zhang X, Lin L, Yao D, Sun |, Du X, et al. Passive immune-protection of Litopenaeus vannamei
against Vibrio harveyi and Vibrio parahaemolyticus infections with anti-Vibrio egg yolk (IgY)-encapsulated
feed. International journal of molecular sciences. 2016;17(5):723.

18. YiL, QinZ Lin H, Zhou Y, Li], Xu Z, et al. Features of chicken egg yolk immunoglobulin (IgY) against the
infection of red-spotted grouper nervous necrosis virus. Fish & shellfish immunology. 2018;80:534-9.

19. Gan H, He H, Sato A, Hatta H, Nakao M, Somamoto T. Ulcer disease prophylaxis in koi carp by bath
immersion with chicken egg yolk containing anti-Aeromonas salmonicida IgY. Research in Veterinary Science.
2015;99:82-6.

20. Li X-1, Shuai J-b, Fang W-h. Protection of Carassius auratus Gibelio against infection by Aeromonas
hydrophila using specific immunoglobulins from hen egg yolk. Journal of Zhejiang University SCIENCE B.
2006;7(11):922-8.

21. Basiri H, Mousavi Gargari SL, Rasoli I, Salmanian AH, Parivar K, Nejad Satari T. Production of IgY in
chicken egg yolk against Helicobacter pylori urease using UreC recombinant protein. Pathobiology Research.
2008;11:1-13.

22. Mahdavi A, Rahmani H, Nili N, Samie A, Soleimanian-Zad S. Chicken egg yolk antibody (IgY) powder
against Escherichia coli 078: K80. ] Anim Vet Adv. 2010;9:366-73.

23. ZhenY-H,Jin L-], Guo ], Li X-Y, Lu Y-N, Chen ], et al. Characterization of specific egg yolk immunoglobulin
(IgY) against mastitis-causing Escherichia coli. Veterinary microbiology. 2008;130(1-2):126-33.

24. Hussein MA, Rehan IF, Rehan AF, Eleiwa NZ, Abdel-Rahman MA, Fahmy SG, et al. Egg yolk IgY: a novel
trend of feed additives to limit drugs and to improve poultry meat quality. Frontiers in veterinary science.
2020;7:350.

25. Eto SF, Fernandes DC, Yunis-Aguinaga ], da Silva Claudiano G, Shimada MT, Salvador R, et al.
Characterization and production of IgY antibodies anti-Photobacterium damselae subsp. piscicida: Therapeutic
and prophylactic use in Rachycentron canadum. Aquaculture. 2019;513:734424.

26. Van Hai N. Research findings from the use of probiotics in tilapia aquaculture: a review. Fish & shellfish
immunology. 2015;45(2):592-7.

27. Embregts CW, Forlenza M. Oral vaccination of fish: Lessons from humans and veterinary species.
Developmental & Comparative Immunology. 2016;64:118-37.

28. Potiwong C, Suwan C, Noimoon P, Yawichai P, Jitmanowan S, Chitmanat C. Effects of medicinal plants
on fish immunity and its growth performances. Burapha Science Journal. 2020:595-616.

29. Tetik K. Avian IgY antibodies and its immunotherapeutic applications. Journal of Istanbul Veterinary
Sciences. 2024;8(1):64-74.

30. Lanzarini NM, Bentes GA, Volotao EdM, Pinto MA. Use of chicken immunoglobulin Y in general virology.
Journal of Immunoassay and Immunochemistry. 2018;39(3):235-48.



\f’a)l{.g‘\ b)w‘\ab)gb uwuyég'agl.cc\l?u

31. Criste A, Urcan AC, Corcionivoschi N. Avian IgY antibodies, ancestors of mammalian antibodies-
production and application. Rom Biotechnol Lett. 2020;25(2):1311-9.

32. Stalberg ], Larsson A. Extraction of IgY from egg yolk using a novel aqueous two-phase system and
comparison with other extraction methods. Upsala journal of medical sciences. 2001;106(2):99-110.

33. 2025 [Available from: https://www.marketsandmarkets.com/Market-Reports/.

34. Lee L, Samardzic K, Wallach M, Frumkin LR, Mochly-Rosen D. Immunoglobulin Y for potential
diagnostic and therapeutic applications in infectious diseases. Frontiers in Inmunology. 2021;12:696003.

35. Carlander D, Kollberg H, Wejaker P-E, Larsson A. Peroral immunotheraphy with yolk antibodies for the
prevention and treatment of enteric infections. Immunologic research. 2000;21(1):1-6.

36. Rahman S, Van Nguyen S, Icatlo Jr FC, Umeda K, Kodama Y. Oral passive IgY-based
immunotherapeutics: a novel solution for prevention and treatment of alimentary tract diseases. Human
vaccines & immunotherapeutics. 2013;9(5):1039-48.

37. Hatta H, Tsuda K, Akachi S, Kim M, Yamamoto T. Productivity and some properties of egg yolk antibody
(IgY) against human rotavirus compared with rabbit IgG. Bioscience, biotechnology, and biochemistry.
1993;57(3):450-4.

38. Shimizu M, Fitzsimmons Rc, NAKAI S. Anti-E. coli Immunoglobulin Y isolated from egg yolk of
immunized chickens as a potential food ingredient. Journal of Food Science. 1988;53(5):1360-8.

39. Chang HM, Lee YC, Chen C, Tu YY. Microencapsulation protects immunoglobulin in yolk (IgY) specific
against Helicobacter pylori urease. Journal of Food Science. 2002;67(1):15-20.

40. Cho YH, Lee J], Park IB, Huh CS, Baek Y], Park ]. Protective effect of microencapsulation consisting of
multiple emulsification and heat gelation processes on immunoglobulin in yolk. Journal of food science.
2005;70(2):E148-E51.

41. Wang L-H, Li X-Y, Jin L-], You J-S, Zhou Y, Li S-Y, et al. Characterization of chicken egg yolk
immunoglobulins (IgYs) specific for the most prevalent capsular serotypes of mastitis-causing Staphylococcus
aureus. Veterinary Microbiology. 2011;149(3-4):415-21.

42. Zhen Y-H, Jin L-], Li X-Y, Guo ], Li Z, Zhang B-], et al. Efficacy of specific egg yolk immunoglobulin (IgY)
to bovine mastitis caused by Staphylococcus aureus. Veterinary Microbiology. 2009;133(4):317-22.

43. Zhang X-Y, Vieira-Pires RS, Morgan PM, Schade R. IgY-technology: production and application of egg
yolk antibodies: basic knowledge for a successful practice: Springer; 2021.

44, Akita E, Nakai S. Comparison of four purification methods for the production of immunoglobulins from
eggs laid by hens immunized with an enterotoxigenic E. coli strain. Journal of immunological methods.
1993;160(2):207-14.

45. Polson A, von Wechmar MB, Van Regenmortel M. Isolation of viral IgY antibodies from yolks of
immunized hens. Immunological communications. 1980;9(5):475-93.

46. Ko K, Ahn D. Preparation of immunoglobulin Y from egg yolk using ammonium sulfate precipitation
and ion exchange chromatography. Poultry science. 2007;86(2):400-7.

47. Mirica KA, Lockett MR, Snyder PW, Shapiro ND, Mack ET, Nam S, et al. Selective precipitation and
purification of monovalent proteins using oligovalent ligands and ammonium sulfate. Bioconjugate chemistry.
2012;23(2):293-9.

48. RenH, Yang W, Thirumalai D, Zhang X, Schade R. A comparative evaluation of six principal IgY antibody
extraction methods. Alternatives to laboratory animals. 2016;44(1):11-20.

49. De Meulenaer B, Huyghebaert A. Isolation and purification of chicken egg yolk immunoglobulins: a
review. Food and Agricultural Immunology. 2001;13(4):275-88.

50. Bizhanov G, Jonauskiene I, Hau]J. A novel method, based on lithium sulfate precipitation for purification
of chicken egg yolkimmunoglobulin Y, applied to immunospecific antibodies against Sendai virus. Scandinavian
Journal of Laboratory Animal Science. 2004;31(3):121-30.

51. SchadeR, Calzado EG, Sarmiento R, Chacana PA, Porankiewicz-Asplund ], Terzolo HR. Chicken egg yolk
antibodies (IgY-technology): a review of progress in production and use in research and human and veterinary
medicine. Alternatives to laboratory animals. 2005;33(2):129-54.

52. Hernandez-Campos FJ], Brito-De la Fuente E, Torrestiana-Sanchez B. Purification of egg yolk
immunoglobulin (IgY) by ultrafiltration: effect of pH, ionic strength, and membrane properties. Journal of
agricultural and food chemistry. 2010;58(1):187-93.

53. Wang L, Ma M, Cai Z, Jin Y, Huang X. Preparation of immunoglobulin from chicken egg yolk by anion-
exchange chromatography. Se pu= Chinese Journal of Chromatography. 2012;30(1):80-5.


https://www.marketsandmarkets.com/Market-Reports/

VE0 oo Ko 5 5,8 e obaid ] JUglS by ol

54. Grodzki AC, Berenstein E. Antibody purification: ion-exchange chromatography. Immunocytochemical
methods and protocols: Springer; 2009. p. 27-32.

55. Kim I-H, Lee Y-T, Lee C-H, Chung B-H. Purification of egg immunoglobulin IgY. KSBB Journal.
1999;14(6):677-81.

56. Goldring ]JD, Coetzer TH. Isolation of chicken immunoglobulins (IgY) from egg yolk. Biochemistry and
Molecular Biology Education. 2003;31(3):185-7.

57. Béhar G, Renodon-Corniere A, Mouratou B, Pecorari F. Affitins as robust tailored reagents for affinity
chromatography purification of antibodies and non-immunoglobulin proteins. Journal of Chromatography A.
2016;1441:44-51.

58. Lee E, Sunwoo H, Menninen K, Sim ]. In vitro studies of chicken egg yolk antibody (IgY) against
Salmonella enteritidis and Salmonella typhimurium. Poultry Science. 2002;81(5):632-41.

59. LiX-Y,]Jin L-], McAllister TA, Stanford K, Xu J-Y, Lu Y-N, et al. Chitosan- alginate microcapsules for oral
delivery of egg yolk immunoglobulin (IgY). Journal of agricultural and food chemistry. 2007;55(8):2911-7.

60. Jaradat ZW, Marquardt RR. Studies on the stability of chicken IgY in different sugars, complex
carbohydrates and food materials. Food and Agricultural Immunology. 2000;12(4):263-72.

61. Shimizu M, NAGASHIMA H, Hashimoto K, SUZUKI T. Egg yolk antibody (Ig Y) stability in aqueous
solution with high sugar concentrations. Journal of food science. 1994;59(4):763-5.

62. Zhang], Li H-h, Chen Y-f, Chen L-h, Tang H-g, Kong F-b, et al. Microencapsulation of immunoglobulin Y:
optimization with response surface morphology and controlled release during simulated gastrointestinal
digestion. Journal of Zhejiang University-SCIENCE B. 2020;21(8):611-27.

63. Wang H, Zhong Q, Lin ]. Egg yolk antibody for passive immunization: status, challenges, and prospects.
Journal of Agricultural and Food Chemistry. 2023;71(13):5053-61.

64. Rezvankhah A, Emam-Djomeh Z, Askari G. Encapsulation and delivery of bioactive compounds using
spray and freeze-drying techniques: A review. Drying Technology. 2020;38(1-2):235-58.

65. do Amaral PHR, Andrade PL, de Conto LC. Microencapsulation and its uses in food science and
technology: A review. Microencapsulation-processes, technologies and industrial applications. 2019.

66. Temiz U, Oztiirk E. Encapsulation methods and use in animal nutrition. Selcuk Journal of Agriculture
and Food Sciences. 2018;32(3):624-31.



Journal of Fisheries Science and Technology
Volume 15, Issue 1, Spring 2025
Pages: 49- 63

Tarbiat Modares
University

Polyclonal IgY Antibodies: A Review of Their Therapeutic and Preventive
Applications in Aquaculture

Ali Karegar Kheirabad!, Mohammad Jalil Zorriehzahra?*, Sana Yousefian Jazi3, Samira Hossein Garakani?,
Seyed Masoud Mousavi Shahtouri5, Kouros Radhkhah?and Hesam Rafiei®

! Department of Virology, Faculty of Public Health, Tehran University of Medical Sciences, Tehran, Iran

R&D Department, Arghavan Teb Kavian Knowledge-based Company, Karaj, Iran
2 Department of Aquatic animal Health and Diseases, Iranian Fisheries Science Research Institute (IFSRI), Agricultural Research,
Education and Extension Organization (AREEO), Tehran, Iran
3 Department of Cell, Molecular and Microbiology, Faculty of Biological Sciences and Technologies, Isfahan University, Isfahan,
Iran
4 M.Sc. Graduate in Pharmaceutical Chemistry, Faculty of Pharmaceutical Chemistry, University of Medical Sciences of Islamic
Azad University, Tehran, Iran
5 Animal Science Division, R&D Department, Arghavan Teb Kavian Knowledge-based Company, Karaj, Iran
6 Department of Food Hygiene and Quality Control, Faculty of Veterinary Medicine, Shahrekord University, Shahrekord, Iran

ABSTRACT ARTICLE TYPE

Aquatic animal diseases have emerged as a critical challenge in the fisheries and Review Article
aquaculture sectors, posing significant threats to production efficiency and
sustainability. In response, novel biotechnological approaches have been proposed to ARTICLE HISTORY

mitigate these issues. Among them, egg yolk-derived immunoglobulin (IgY), a naturally Received: 04  Feb

occurring antibody in birds, is gaining recognition as a promising tool for the diagnosis, 2026
prevention, and treatment of infectious diseases across a range of species, including Revised: 30 Apr. 2026
livestock, poultry, aquatics, and even humans. Unlike mammalian IgG, IgY can be Accepted: 10 June
extracted non-invasively from egg yolk and does not cross-react with the mammalian 2026
complement system, thus minimizing potential immunological complications. These ePublished: 15 June
attributes render IgY a viable candidate for oral administration in animals and offer 2026

broad applicability in medical, pharmaceutical, and food industries. This review
provides a comprehensive overview of IgY, encompassing its production, extraction,
purification, microencapsulation, and practical applications in animal husbandry and
aquaculture. Furthermore, the article examines the benefits and current limitations
associated with the commercialization of IgY-based technologies. Despite recent
advancements in its development and deployment, further progress in formulation
optimization, stabilization techniques, and applied research is essential to fully realize
the potential of IgY as an effective immunological tool in modern aquaculture practices.

KEYWORDS: Aquaculture, Antibody, Polyclonal, Egg Yolk Immunoglobulin (IgY)

* Corresponding Author:

Email address: m.zorriehzahra@areeo.ac.ir
Tel: 09121075728

© Published by Tarbiat Modares University
ISSN: 2322-5513



