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Perinatal Nutrition, Post-Hatch Holding Time and In Ovo Feeding

Yang Soo Moon'

Professor, Department of Animal Science and Biotechnology, Gyeongnam National University of Science and Technology,
Jinju 52725, Republic of Korea

ABSTRACT The most important times during the development of young chicks are the days immediately prior to hatching
and the days immediately after hatching, known as the perinatal period. A sufficient supply of nutrients during the perinatal
period is a crucial during the late stage of embryonic development and the starvation period of the young chicks. The delayed
post-hatch holding time can restrict the development of the gastrointestinal tract, reduce final body weight, impair muscle
development, and change immunological capacities. These symptoms are deleterious to the development of young chicks.
Therefore, the post-hatch holding time and its influence on the fitness of young chicks are major concerns to the poultry
industry. The in ovo feeding is a practical technology for perinatal nutrition to optimize poultry production and for attenuating
the stress experienced by fasting young chicks. This study will discuss in ovo feeding and its effect on the development of
the chick embryo, the establishment of a healthy microbiota, and the improving immune response.
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35 Fol5E

Al 2L 19579FE 2005374 400% ©]%F =718k
o, ol 42493 71F wd < 3.3%% SAQ AT S}

7} &R 02 o] Fo)A Ao tHZuidhof et al., 2014). ©]
am Ake g FAo| A% adddles Sdo] A
ALg ) w2 gL ge] B, 4o, |
Fa, AGA Al U3 e U 5o B9

=& Wz T84Aa%l
HFE] 9 CHEmmerson, 1997; Havenstein et al., 2003).
g oll A o3l Wotele] Wdkol 7 A A Al
215 = A 73 AF 7] 7K(perinatal period)2-
AHE 3t & U] of7]of sfdEr, &

P& w27 oyl 717kl t(bi et al., 2001).
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o] A7l F& W(in ovo) 'FAS] GYA o] EFE o]
A FHEE AFRY o]8olghe HolA tiAA AeA gk
“Jo]7] = &FTHFerket, 2001). whebr] F3} AFo] F83 o
G FES ok HF I Wolu]o] 274l 2%
A 7145 drha & F vk 5ol ®lolezh 42 A
FBitt. dubd o= A RSlEE 36~
48717 2] 2ol 2 Far Lol A o] vom, oF 95%2] 23}
F3lE5 T3 3tiKadam et al, 2013). 2t 33}
F3boll A A AIRE, AMSEETEA] S-EAIRE
I= Z3sbA & 48~72A177HA] AR S B2 41
dr}. o] 7|3k}t Wole= el e
lo] 7§Ae] frAl e} 7ol Hag Fdg oy
Sklan et al., 2000). F3}%7] d2] 713+& o}
AR AR E3tolH, 43} 7)o Wk
7 2 Rk oz}, o=l WoleelA A
g 4= I Th(Ferket, 2001).
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| Stiske ol SolA F3b HdFo] A3t njo} 2
7t 5-ghe Blole]o] M halsy] e 7|ER o] &
S in ovo feeding, 73} A5 FFAae] FH(perinatal
feeding)¥} 2313719 e, WY& FFo] Wz} B S
Zl, aga 53 F ddF o putels AHAAA 28]
w7 s Wolgle] AEYAE A7) 9@ ek Sl
e H27HA AFES stz
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1. Hatching Window2} &35}
Hatch Holding Time)

& #7A| AlZH(Post-

‘Hatching window’ = F-37|2 &A% FHo=2HEH A
WA WHole]7} F3lE = AT FHF Holert FitE e
AR 9] T F3PAZE Sjnlgith wEba] Y dF
St AY UE =7 871 =¥ hatching windowe] 22
ARAA At Bole]e] F3} & 7oA v AZto]
Aol Al dsd G5 2 AlFdEe] dojvta, F
Aol Y Zrow H3ks AR olojXit) webs] A
gk Fpr|te] A2 Wote]e] FHH A S =Y ¥

g ohel, Ews 9512 93
o7 o]gshe Fopel Fihe
A] Ao hatching window?] F©] uj-$- % ThDecuypere
et al., 2001). 2t F3tel Wole]= o 78, HalAe] & ¢
& 59 A S AXHEA AR e 1L o) B3 AR
Aol giAl == H3F T FxIA17K(Post-hatch holding time:
Gap between hatching time and neonatal chick’s access to
feed)S 31l P thNoy and Sklan, 1999). F-31d Holz]7}
2431 o) A2 AzEe] AoAR|Al W S FA AL o

T
AutA o 72

gkS 7| " k(Batal and Parsons, 2002). Zojx A2]7|7k
& AW 71dAdo] Holx] a(Dibner et al., 2008), HF7Aa

=
s

(Bigot et al., 2003), =83+ 243} 7] =, A7 (Dibner and
Richards, 2004), A A|(Dibner et al., 2008), 7}&5
(Bigot et al., 2003) 5] YA AL 2 & ¥t oz}, 4
gl 7% HAKGonzales et al., 2003)°]] o] 27| ). 43} 7
71e F3t 7L A5E ddslr] ARSI T Uni et al., 2003),
T W2 AIZE Yol AAEE AFsloF F3E &3zt
gk 4= Ati(Jin et al., 1998). F-3} & Al 9}
Shox, &zl g7lel W] A\
olg% PRz olFold 4 firk 52l 1t

AL 7] 2e] Wz of Al7lel 7hd 2 de

e e 5}
< 7 "ck(de Oliveira et al., 2008). SA|A 82| &
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Wlo} 1595 e} A2, P8 252 2
3980 H3Aol e, olF sAYIA g2 The
W gto] 213

29
3

& %-3Kterminal differentiation) <} 43 -f-92
THStockdale, 1992; Halevy et al., 2006). 53}
dojut= Ajeha wst 3o 7Hg 2z
v XY B Aol 2v]2AY A4 flo]
Folapgol Eo7FcKLu et al., 2007). Hjole] F
< HjolE st g Bt & 25 W] X%
A3l FAsHA shH, F3tE Wole|rt AR E
tol 22l 217427 oAl A4 wizbA] 53
Fo} S 7HAAZ1T(Vieira and Moran, 1999).
F& F3F F oA A 142 W x5
ofu At FHA o2 7MY Bel Edst
THLu et al,, 2007). A2]7]7F Bt} oy
BT, 7HEESE opv| 4t ol
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HHS Bal dojuA
AEE AFE, 2R, AxF, ExESE F5HQl
Wal7t 1 547 FAchi(Dibner and Reichards, 2004; Uni,
2006). -3} HFLol= wote] FA thr] 27ge] B FA
B 1(1.4%/ 217D vs 3.4%/ 38 3ol A o] A7}
n]$- FA ZF7}e}ar SH(Uni et al., 2003b). 2404 ©]
Rt Aot @2 el = 52 23842 AE brush
borderol| A 9] FAAFES] W} G40 &4, TEla Fo
SRS vol WA 16U FE ST AlFstal, EAY
204l 15~40u)74x] Z718FH(Uni et al., 2003b). Hole]
o] Azpgr)e] W B3l F 3 £Uto] Fol e F-9
Hrh o] whaA Zsr] wiel § el Faxrle
u|$- Zae
Aol g
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24~48A)3F Bk ALBAAF 7} A|AEA g 12| Zo](Yamauchi
et al., 1996), 529 crypt?] ¢} 37] o] 743 THGeyra
et al, 2001a). B3k, 4847 HHAA AL F4le] J5AdS W
SHAIA 2ol Freh Wolr] ol JE2 XAl ErK(Uni
et al., 2003a).
ozl o] HHAAA-L H(hindgut)oll U= $17¢¥H A
& Fxx2 gd(gut-associated lymphoid tissue activity)Z}
FA7 AR Add Fr)e] wdo] Kk & 3 23
A7F F213F XS HQltK(Shira et al., 2005). ¥} & 4|
Azro] S7VEGE A Gt oA a2 Qlste] ¥
2Ef|~=2 olojd 4 QItiBoersma et al.,
2003). 73} £ SA(24A13F o|Ul) ALRAFHE & Wolel=
Holelo| Hlgte] AlF F7PF Ao, 271 A
el o AF F7
_/,\_X(}t‘ijl'a '01:}\0]—’ Z 7]7(4 ﬂqA}-FQ o] o] ‘:oﬂ 7] ol 3k 7)—10114—
(Noy and Uni, 2010). 73} & SA] AbRo] HH = AMRCIA
TEE dHaTt e dFae BEA 9 5] wwel
Folgo| o] AlRFFS vl$ 5881 ¥ thMurakami et
al., 1992; Willemsen et al., 2010). $-3}% WollA] pre-starter
feed=A] 2t F-31d Wole]ol A AlRE FFa = & UAINL
F37] e e neletd o5 tAE + de WY =
9] SPUYE in ovo feeding 71&°] L2 4 Stk 1980 )
Z vl (Marek’s disease; MD)< ol|®sl7] $3F WhHo g
in ovo vaccination WHo] A5 ©] &% tHSharma and

Burmester, 1982). In ovo ¥ oAl 3} 3 MD WAl &

= ZH9] o 01:24 /H/'\ w3lo] & Z:X]

BFAREH, A5 MD eleiel BEn e
& w70 eRdeh 0@ 991 3 b ¥8 ¥ MD w4l

N

Horr e

(F-2 ol Wolg|7h Wil ik WIS IS 5 3l
Zwe Al SHSEA] gk AH| oA blolg] 2o 7

o] #HArleh= Aolth ol FH3H] flste] F3 $8b7]
Z Hljo} 16~209 %l MD WAL in ovo® T2
shgole 93-S TA FowA H& A9
(Sharma and Burmester, 1982). In ovo W210] 2|3 A5
AZNE in ovo WHE ©]&3F opn| Ak, ©EshE, HIER, A
WAt g 71 AEAA] 5 DA T ARE
sHA =]l T Wl dFAES F3hsh7] 2 wljolrt
For Y WEES Skl =W, 43 Ao i

A ZZ2A ] =Z5 A BthKadam et al., 2013). JFEE
23] AlxxAERY] HES astedd ddL B
SYE Eole A AEEY 2ES N F W o
ol 7t F-3hd Wotu]o] A EE A Tk st
F3lE Wolgle Aspr|#e T Ay ggslEe] Hol &

e AR A3l o] 8o A|EAo|tUni and Ferket,
2004). gk o) e Ho]"jr Hote] o] AL -]
S BB S Fasl 74 X thKlasing, 1998). ©]
2] gk &7l A3 18U HHO}Oﬂ SHslEo] 23 saline
1 mLE in ovo® FYAE wl, 48A17F ol T3] g5
9] Eo|7t 45% ©)’ 57Kt tHUni and Ferket, 2004). &
e, XE2Z in ovo THI 735, F-3HA] Wote]e] Tk A9,
Abg, ejar 2o FAZE FUskA &2 tixT el Hlst
o] =3t tH(Bhanja et al., 2008). Ftell in ovo BLEE T
sils W, F3hd wWofe]e] Ae] wao] FXE =T,

ol g8 dole] 7k, ierstE Ashy Y Fol v

o

—

v/l\‘ LN
%A tHTako et al., 2004). B85S in ovo Y22 o}
o FH3A= wl, wiol 19U & AA F3} £ 3U7A] %F—-O/]

W Az, T R U= vl E(goblet cell)o] =
Us, FAl Ak =2 3y 5ol J/}’Lﬂin}(Smlmov et
al,, 2006). #1°] AF=S T B DA S ol &
Aol geEshEe] EAls widA L] S4 3 2Pl FAl
o] YL EReE g o HOltKKadam et al., 2013).
oAt 205 F RFVF E3E 0.5% &=l ofnlieike
o} 14 el in ovo TS AT}, 3T ol A] th37ol] ¥
3lo] B 2 Aslr|de] TEE K Bhanja et al., 2004).
gy 2 A7|HA 54 opp|eihE 2 o R
dshar 214 HEE 23| o] g 29 2}
o]7} g1 tH(Bhanja and Mandal, 2005). 2+ A7l 2lshH
A2, olo] &4, M 52 ol =4t in ovo YA
= o §3} & F7He A [FA FAA DE S vjopdd
o) ]Oﬂ 01’ , 80 = HE in owE FYIFIIS W
%‘ o 2 ¥l ¢ thBakyaraj et al., 2011). °]d<=
&l l"?—‘?i EAastE e oln| Ak in ovo feeding F
o
2
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T Ui Tt del(germ-free)o] ™, 2t F-3hE o}
2w Fadeiehe AE7A e @ Wde ofA Blejyel
3 R 2o TR e SR A (Aol E

Azt FHET opet 1 8
T g Ed o] 32 4 Avk(Barrow, 1994; Berrang
et al, 1997; Kizerwetter-Swida and Binek, 2008; Ilina et al.,
2016). 73t 5 7P o] & Al7lel #ldE A EA 16U R
o o} Aol A] A = ) th(Pedrosa, 2009). Hjole] ek
A7l F8-e bl HHA % Wl Rl sl e



HAsle Aoz FHHETHDe Reu et al., 2006). T4 17~
20 Atolof] A MY ES] FF{F+ Enterococcustol 7f
A o™, MicrococcusTt2} Bacillustt 5-°] "7l A 713
ol T QA 1 thEo] o] lth(Binek et al., 2000;
Kizerwetter-Swida and Binek, 2008). 17| S| 7+ W2
7|2l ofef Ardelts AlEA IAE AR =
Ee AR BACA Bolg] 2 2 Hdo] H
4 AH(Keller et al., 1995; Gantois et al., 2009). w2} 7}
=9 2718 44 A7) B9t AAl o9 A AW nABE o
Fo| A= =A] olalist= Aol 83t HRoto et al., 2016).
BT} 2 Aol 2319, 16S rRNA =kl tigk 24l
A 75_4, 12 ‘ﬂo]ﬂ-‘q 23} 7oA ket v
3tglon, o= WUdTEg ofyel,
T RARRE HolgldA dEE
THTieshan et al., 2014). FZoll&= HA7sln
7] B AE Tl 7lee] A% A5
ste A= 12E7] Al&stth(Pan and

Yu, 2014) NAE BFS 59 "ol Adeds A=
o3l wkol TFEo] A o WMzl
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Frto]m(Roto et al., 2016), = ko] o]l Holg]d]

et A 7ol nAE dFe 27 JEese W, &
A &5 Zx18tar, old] wht el W 7%
< A W ol e = 7481 THGleeson et
al., 1989; Crhanova et al., 2011). A5#|#| = probiotic 7HL,§
O 2 in ovo WHE o] &5l AL x}q] o 01%94 27] 22
I dtol g &3 =4 A4 o 2
AA| Tl olg A v AETESF 33"3 o= ks
Zolt). & probiotic bacteria(l|, Lactobacillus)E ©]-83F=
ARG 78 GellA fefe nAETEEe] o EdAeR
B mlAEe] el ek A2 E=2ATKFuller, 1989).
1738 gho] nAETES R3] ¢3le] ‘competitive-
exclusion principle’& ©|8-3HA =H&=H], o= A& t& F
(species)o] ATHE AL-S T AAIIA FHH 2L FIt|

§
A 2ol FES 5 92 FoiR

N
i)

7
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1=13 = e
=2 a=

r°" i) _|
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A

A Feldt e F
2 A Ha, A7 o R2e oke A AdEnt
= Yele|tiHardin, 1960). 3AEre] “n|AY BtFol| A

2 E probiotic competitive-exclusion product(7d 2] HYA|
nAYF)E vo} 18U FH ol 71 T el in ovo FUS

[ E=N
T HE
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3 Ay} n|AAEe Tk = 1 olU 2, Sallmonella®t
E. colie EF3 HdAd vAEe] 7FAasth(Kidd, 2004;
Pedroso et al., 2016). ©]¢} Wl 2 Lactobacillus Al 3714
S5 vo} 1883 71AR in ovo FYT A3}, Hdel o
gk o] g3} gl tHYamawaki et al., 2013). WA in
ovo Yol g AHA FF2 AL A Z AdNkE A3E
1017]4— 5};‘]”} 73AA HHxﬂ WHE o] &gt D]"@E"ﬂ“ o
271 v =l
*ﬁﬁxu in ovo

2~
T

o _4

o]

-
o=

= 2] prebiotics synbiotics®l] T3+ in
Filo] & EolAaL Ut} Prebiotics
7ol BS AeA o g EZXINAFIL

Fol 1S AT F7] wEl, synbiotics< prebiotics
9]- probiotics S ¥ 33 Fe|Z F5-S a1 Ut} Prebiotic
9] inulin®} synbiotic(inulin+Lactobacillus lactics)S vjo} 12
die] 7 del U A Al Bl T glo] HFT A
A 5ol 7kl e, % & (amylase, lipase, hydrolase)
9] g9l F71E H S tHPruszynska-Oszmalek et al., 2015).
olg|g EAaEe] &4 SUk= 2t Hﬁ}g ol 5o A F&
o] WA Fda(thHe B2HE 94‘:]}4 B FA(At
J) o] &o o] AeAH O] ! }EQ"/}
Prebiotics 2} synbioticsE in ovo TU 3t 7
£ Yeh71%= gt}ar 3t} SynbioticsE HHO]— 122
Aol in ovo FYU3 A7}, WA (bursa of Fabricius, spleen)
o] Wt E73F FAo PZ o] Bo] F7KSlawinska
et al., 2014), immunoglobulin®] 3d Z’:7}(Madej et al., 2015)
So HWARkSo| FHAA AHEE HITL Prebiotics}
synblotlcsvoﬂ 3t in ovo FYJol et FFH, Wdx =4
NN F& AHES £ F IANE AT Ao 74 Algka
in ovo TU] ¥ FA 9 B FUAY] Sl g B
A= AE tholl @78 48 5ol g 2285 WE
2= 9)e Aoz HolL)

T o=

ol %
SRE
=

é

P
T

_lZi >1

o] %

4. /n Ovo Feedingdt QoA HE

In ovo©ll °JF EA o] F91-& thefsin, T2 uljole] U
o g} & Ao]S RIth(Ebrahimi et al., 2012). A Z7],
%71, 3712 FEshd, B Z7]ol= 12 mm ol = Hig
Hizpdgkel] 717be- ol FHg B STl dFaE
o 2 5st=d, ojule el 9 Ekeitily
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AA A AAA R AFSE L e i SAE 2714
T BRoR Mg on, A 4 Ui 35~42Y
o] Ht}, o]f3t AMS7IZHE ek, wlolA 7] 21
& A AA7R Q] oF 33~38%2] 4b2 2FA| SHH(Retes et

tKGrodzik et al., 2013). Wby 27| 2r)utd
Ao gy 2@ F3t & SA 2o A 2 o
G5 A "ok Al e dFLee ¢ Jg=

Blol] 2-$-dtk(Shafey et al., 2012). 12
A w2 AgE Al dE i FoRE o =

2013). 1831 §3} FLzte] 22 7|17k ol Sl 9
A AAAATOZ2E TRCT

g i)
o] 7] 388 £4E 3 v o9slE 4 9thKormasio et
3

758 AUAE Z7H11717] Y5k in ovo feedingo] 7HEE
Helom, dFasS AR AR gE Wi B9 £
HATh Al=d oy LT FolA vrstE Yol 7t
7 wol A=H e, ol Al ol AA| o Fis FollA]
1% ©J8HE RISk 9laL, A% 0.3%%o] fre] Ledo s
7] wjZo]th(Retes et al., 2018). EFslEe] o] 80| =
oA XL AR A ofn|iAte] o] 85 W] 25
oA Tl el FElskAl e & 7] wEeltt
(Kornasio et al., 2011). tii-E A= 9E/R =TS
TR o, di = ERERE ol &= st 2o
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