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ADbstract with  2b-hydroxycholecalciferol had  beneficial
Eggshell quality is one of the most important effects on improving eggshell quality and
factors that influence hatchability. The porosity reproductive  performances in aged egg-type

and overall quality of eggshell have a very
significant effect on exchange of vital gas (carbon
between the

dioxide and oxygen) developing

embryo and the air during incubation. Thin-
shelled eggs showed the greater weight loss than
do thick-shelled eggs, causing the chick to have
difficulty in hatching. Thin-shelled eggs also have
a much greater chance of being cracked during
handling. On the other hand, thick-shelled eggs
showed the higher hatchability as a result of
greater fertility and lower intermediate and late
embryonic mortalities. Even a small percentage
improvement in the eggshell quality could result
in significant saving to the breeder industry in an
increasingly competitive environment.

Many factors including nutrition, management
practices, environmental conditions and breeding
are known to be related to eggshell quality. In
this of

associated with eggshell quality and hatchability

review brief accounts each factor

were provided. We conducted three experiments to

investigate the effects of dietary Ca, vitamin D3

metabolite and some bioactive materials on
eggshell quality and hatching egg production.
The results of our studies showed that

relatively high levels of dietary Ca in combination
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breeder hens. It was also suggested that the

proper use of some feed additives such as
isoflavon and chitosan might provide means of
improving eggshell quality and reproductive

performances in aged egg-type breeder hens.
Key words Eggshell quality, hatching egg
production, 25-hydroxycholecalciferol, bioactive

materials, aged egg-type breeder hens
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A AAAAE £ SAE °‘5’leﬂ(Austic
Nesheim, 1990 : Hamilton 5. 1979), AAt=
28] 777 %7t elu] AAL WA 3 %51‘11 A
2 kRN A A7E Y & —% E 35}
Z gYAareFe] 1414 %ol 23 Aoz IdEA
912 (Roland, 1977). A< =39} ti'?‘ A7}
2k EAke] F 84le] glrkar shodeh(McLoughlin
2} Soares, 1976).
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3 7ek A
2 2gle)] & oJ3ks W= 7 = Pe =
(Hamilton 5. 1979). gt oz dzpde o)

Z7)grol w2l A e)==d(Garlich 5. 1984), 3
o} Z7toll ot dhA At AWM Ca &

5 Zasl vEe] G 9A F7ks] il
AolA A A Ca F54 7t FubEe] G2t v
Eolvt dAFA dA] ZFAse(Al-Batshan %
1994). Abe 5(1982)2 xAoA stet g Hgho)
Z7 sk AL 1,255(0H):Ds8 = A3kl AlA
Y 25-hydroxycholecalciferol-1-a-hydroxylase®] &
A Ash7h A= o] vl Ehgld.

Leeson 5(1997)2 &9 AEHz d5 9 <7
A Ael7b JA"GT 8311, Shafey 5(1990)
A1 Ca &FFANAM FAH A7t EA3H7] of
ol TEF AR E FAYE | A HepAl
ot slgivh. Leghornd Aol &8 thick shell
linez} thin shell lineS WHAIA $k&dl, thick
shell linelAl 8% Ca %7} o] ¥ Fo29
W Adgke ot AH(Clagett 5, 1977)F 183}
H Ca 92t aleiA AEzHY 7‘}"]7} Ades &
4> 9)eH(McDonald9} Beilharz, 1962).

Ca-— =T 9\1‘:]' (Roland, 1986). ¥4uH4
W Cazb F-ZFshd AbsbEo] A8tE 3l dzho] gkof

A= FA7F s (Bar 5, 2002), AREY Cas
AR FE7A FI7HAE o A o] f-23HA )
A= 9 oH(Mehring2} Titus, 1964; Walter2} Aitken,
1962). 4oz A2Y Ca £F0 UF zod A
HeE AN oz ARG A6 BA A

&S o)A 4 ok (Hurwitze} Bonstein, 1966
: Qusterhout, 1980).

Jackson 6(1987)2 Ca =F& 3.0 %A 9.0
%A 15 %8 F7MAZ ARAEE F99E 9
A A7)z g G St ErE e &
7yt vt . 27k Clunies 5-(1992) A 42
oo WA ARAE FAISt Ca 55 25 %
oA 45 %7 A HeEldt AEAEE F3 Aol
A Ca 29 F7kst vEe] d4FAY Gy
Ca &aFe] frelatAl 7t om, ol A7 (shell

deformation)®] ¥]E&2 F3HA Fise AAE

cﬂo

Mo Olkle &8 53
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ciekst AlEe] FAAE o] 83ste] 3 F
o] dFolA Bar §(2002)2 A& Ca 4%
24~25 %M 36~40 %2 ZF7HAAE @ G4
A} FAFAZ AAHANL, 50 % FE7HA
ZIMNAE Al G3FE mAA] oA
ZHEA S dAFATL AL s Frlske HAE
FAs A,

AbgHA ol A HA Ca 3] o N3
Ho| gak3l vlEe] AR TR A el
2 3leh NRC(1962)8 Ca #AyE2 2
o $- 2 Hoelglovt o AAA(NRC, 1966
NRC, 197D)NM = AA Ca ARAHES 275 %
in 1;}_/\ lr_}“ 7‘(}]]—]3}0&’[4.

1975928 19859714 $ald AFAHRE A

Atzol A WA Leghorn AEo)X2) Ca &7

41 %o A8, ZAAZAME o]Br

Zoletx ® 1M Roland, 1936). Roush
986) HAl Ca 5% 25 %€ 50 %7HA
& AFAEE FAS o FHHo ded
A& Ca RF8e] 475 %oldicte A4E ¥ 18]
A=t Keshavarz (2000) 2 Bar 5(2002) 23l
P FH2e dFedME A NS YA

45 % N8 433 w2 59 Cag 37
AE AAE ok dHzAHeZ Leeson ¥

)& ZAAA NN Ca £Fo| 34 % °lslet=
A o]t ‘&7“&01] H FA7E e a skl
AAF(NRC, 1994 M=
AFA 9] Ca 2.-7—%% 33 % AEE Aoz
A 3718 A7 AFde AR Ca &AM A
gl i}°]g— Ho|3 glet

‘-'J

rulo rlJ

BN ot WL o }E

e l‘[i‘ '(> 32 nﬁi = nJ[o flo rot

2 FQURANE ARFAS Ca 27
= % +F22 NRC(1994)Ee o 2 4
& 9393 e ARAdN 54 A= Ca
o A A A e el f2e 4
A%, 79 9 Ca 239 9

~
AE, AR Fol Holgy] HEoE ARY

(3) A=Y e FEA] o o3

Ca 9ol dzbdle o3& pAE Atz Pet
vlell D3% € 4 itk Miles 5(1983)2 Al
Y 2P $£5E 017 %2HE 150 %7HA 2714
A& 9 050 % ol M FolA FHAA | A 3H
Aotz 3k Jackson £(1987)> w®lzeejel
(NPP) =F< 0.65 %°lAM 025 %= ZHAaAZ o
Alrg 9 G RaseiARl, AN EE §9

Z2AA 9 Atgd $-&2A(AP) 58 0.25, 0.30,
035 % 040 %2 AT Fo| e AxR
2A-& 2 S W AP 5] B AU ¥
L 29 025 % U 040 % A= TN Fzte]

5t Z7He e o (Leeson 5, 1993).

ALEM P o] AYAA Fow dzbde] A
SE A Y A7) 78 A&7} RolA=d, o
t Ca wiAe] Z71s817] wjfoletx AT 4 9l
}(Keshavarz} Austic. 1990). Asld7 ZH3}
AR AR A A3 FllE PY I £F
Gl F Zeol A FFst 9 Ca Akl
3t 2H4dtche Ayl dBHA RaHT Qe
w, ZHellE P &7 A Pl X Sl FA
o]=}(Roland, 1986).

Na, Cl ¥ Mge} Z2 =382 AW A-4
v 23 (Chan, 1974), ¢4
A7) (Leeson® Summers, 2001).
Na#} Clo] =& &Eds o 29
712 RAAA <k 9 %2 ‘47—}"]”
(Balnave®} Scott, 1986), °]=]gt
99l gk FHo| FHdeE o AsE £
ATH Yoselewitze} Balnave, 1989).

Atz A Z71 Y A4 (saline water)®] ¥
ol o8 Aol AslEg) v (Pourreza
1994), °l= +2A Y carbonic anhydrase &43<]
72 (Yoselewitze}  Balnave, 1989)2} bicarbonate
399 #A(Balnave 5, 1989)el 9|t ojgko=
Alg "o

Atgdl Mg 50
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7F Jebd & AJATHWaddell 5, 1991), Mg
o] AUAA otz A= LA Jgf
28k}, Atteh®} Leeson (1983)2 ohekat &
Cast Mg 5ol digt QAFH Ats Mg =%
o] Z71spH 4 Ca, E4W Cast 3& sk
Zrastda, Al Mg & F7ksh Ao
Kl g il 5o

xAe] Mn, Cu ¥ Zn# 22 I4 vjaHgEd
+ F7F FEAFEHE 37 DAY A
A& 4 deH(Mabe 5, 2003).

(4) A=W wvjeldl D; dAAE 9
ol °J3t g}

Hjel Dy Ca 55 2 AWRE ikl =3
+ F= ot 222 (Cohen &, 1978), AHA =
Aboll 98} 7-dehydrocholesterole] cholecalciferol =
A gt= ek (Norman, 1987). Z2v}h AFEAIALS] #32

71e} oA

5(1978) wvlell DsE 200 IUZ WA AdA 3 A
A Atgel 25-(0H)DsE H713l+ o el
F23H =AY stglen, AsEr] d &
7o) 25-(0H)D3E Fe33td dA4FA7E 284
NAdee A3t b4 BaEda(Marret 5,
1975 1976).
a8y B4 Ca ¥ P S
Z7 oA 25-(0H)Dsell 938 74 v}
A (Keshavarz, 2003b), Z3A)3r$-A)
AZAME 25-(0H) D39 A7} 2ol v]A]
34+ 999 ARt Z #(Hamilton, 1980) %
A B e vk Ds Sl = wlekl C(Bell
#} Marion, 1990), ®le}sl E(Sahin 5. 2003) ¥
niacin(Leeson &, 1991)¢] o] 2 Al
FHE w3sle Aoz g=A ok
Keshavarz(2003a) & H]””‘“ o) s A
oA AREFE7] AtgelA F¥, 4t 2 w|ElRl By

Soares &,

A

of

¢ 74

rlo rSt

A

LB

)
N
==

o}o\» o)

l‘ll‘ Py

5

4 A5 AAHeZE Ca ¥ P AAE 483 & SFES AN ‘irl}él"l A=A sle
A& whge] F88 <F9) cholecalciferole] A= Hl, o] o] wlefulel o8t A AA <l dgfeletn
A k7] WEe] Az el Frlsted TFH Fol eyl wele dEgtdel oF WA AdEve
oF &} (Scott 5, 1982). Atz "),
HlElR] D39 BFo] 45 A A&HW AR AbA Algd A1AEE ofm|xAkel =AM
o] 30 %7tA AztH I, Fe] A vl gk (Met)& FAZE 3t dFoM = F2 A8 &F
Agko] AAFE 9l (Huileshen %, 1981). Charless & ZAAlF oz FE7tiol o3 704#
Table 1. Relative biological activity of 25-hydroxycholecalciferol in mature poultry when compared to vitamin D5
Parameters 25-(0OH)D3 Standard References
Shell strength >l X D3 Charles and Ernst, 1973
Shell strength >l x Ds Charles et al, 1978
Shell quality 2.5 % D McLoughlin and Soares, 1976
Shell quality 2125 x D; Marrett ef al, 1975
Shell quality o1 % D3 Polin and Ringer, 1977
Shell quality 1 x Ds Hamilton. 1980
Shell quality 1 X D Roland and Harms, 1976
Shell quality 1 % D3 Cohen et al, 1978
Shell quality 1.5 X Ds3 Kaetzel and Soares, 1979
Hatchability Improved D3 Manley et al, 1978
Hatchability Normal D3 Abdulrahim et al, 1979
‘ Adapted from Soares ef al(1995). /  * 25-(OH)Ds, 25-hydroxycholecalciferol.
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(5) ArFde] 9 71} 2qle 93t 43}

AL F8o] FrEel] mek AsHAR, 7
AgS F dAHoz FAe] AL 4 gH
(Garlich &, 1984).

ZANAIAA Al F7) o] W] o3k
& VA& gl Z2AA AN 2AR 165822
w2 A & A9 2053 A vwste] 425371
A 2 AolZt sdslovt, dAFAZ o wEA
ofslsm, 62F3 =2eire folst Wit
ePdoh(Kling 5. 1985). Bar §(1998)2 Ca’} #A
HE 270 ME 2Ake] whE AFelA F4H A
37F o w2 A vepdd skl

#}AL57} 18 CTellM 30 T2 A3 444
o} #8}5=H(Chen®} Balnave. 2001), °ol& A&
A 7hael 93 Cadl HFolA 713k, &
% Ca®l #&vt FubEe %J_r"a’*%‘:} Warren3}
Schnepel, 1940). Mongin(1968)< AFE-A] o
d7b Ao P23 dF bicarbonate =7 A
Llas SUBRIS 7L A Bt
A FAAE o =ZA A3A)7] =9 (Arima
5. 1976), AloFd s ZE I HE& B3 37

Aol 9gk A AsE oa g
%IEHG izzle 5, 1992).
LEHA 9ol %
| ‘7_}7—}9] A fdale] ®©} Reynard®t Savory

"7_9./\1—3;5“/\.‘:. z 0
—_—1 f=11 ST

—l> rlo

FAREH T HHAAA

O

(1999)= ZAAE Al A= Q1A iEg]]i%

g o] Aol sl & ohlgl v|AAMA Q]
F7b AAake] Z713ct 3 dlgdth Hughes $(1986)
< 2EHYA 32FQ adrenaling I 3FALEEH

56

rx

Wiz £2 - 2

2 - 28 2 A0 1 MREY

o

2O MUt A

24 e Aol A Aol w32 Ao ujAA
gl kel W e] ZFrj3c: Fvlzg AAYE
Fstsich 28 $AHY 5(2003)2 AEEAE
A& Aol A Aol A A}-2 £ (980, 735, 640
560 cri/bird) Atel7b F7 A F FHA
FAQ S wAA] AkHL s

[s] “

de Wi ol rxi 2 rL

() 229 A7, $A 79 2 +44 29
Zae AT 8 RBLES AR WA

| Heier2} Jarp(2001)
= F45A9] B3 2%‘7’]' FHY ZAAZ A R
R R I S e L ) B g A EA =2 el
A4 & wh 9l 18 c4 SEAAM 39, 7Y H U4
AzF BAPE W 14Y B3P Ao F3HEe] A
A A3 A Elibol 5, 2002). F3He] B4
Zbo] ARES4F R AstEeH, 3> AL
of vla] F ATNA A FHe HibEo
o] ZA 3=k (Lapao 5. 1999).

ZZe RN RALx 7w LA Ak
FBA 7} &9 (Brake 5, 1997), Kirk 5-(1980)
£ 18 TeollA 2¥7 H3st F3e R3lgo] 15
Tolld BAg Fabel] w3 Eokovh, 88Uz B3
g 27 M= 15 TN Bash F3e] H3H8o
o ety sl EFREY] R3Azke] 71 A

r
<]

WEele] % wAAel FEST BT S
To)A 2L B A3 Ao] BEE SFAle]] T2

%ok (Mayes9}t Takeballi, 1984).

BaiapA] o AuzH G| B3Eo] s
o] 5 Qv B3t Az(dds 4 P AE)
Falgoll FAA JFFE  mA =4 (Robertson,
1961), dhFol A= 0, 4, 2 243] AAste] 23}
AFolA 19 43 ATA] R3}Eo]
243) Agho] Mg A g Az
el AeH(Elibol 5,

L0 zx].-a
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H 213845 MRt 2JI53 ¥ sjawEs ﬂ
BIAZHE gk AAs e ARAEE A HE ZE 983 okt dAs FHEE Ae
g ?— oA 90° A AL Halgo] 588 %2 AAR o} wiRte] Dod JdibE FAAES
180 ° Azke] 50.7 %ol wl&]l foJ3A Frletgdd BEA E=e EAQ AW d9AE %?‘SHH THEHE
(Becker %, 1969). d, F4-dAb-olde] DA E A Wols}
Fg3A4 Fo Adsx 9 Fo3H, AdEs eH(Wilson, 1997). & 8~ 14‘24_7}«1 HHZ} Apvk

=7} 63 % ZAANA T H3157)9 wiA} Abgol
wokom, 43 %ol w|shd 53 %9 R3ge] A
=9H(Bruzual 5, 2000).

7 e 2 (Lapao 5.
Lunam, 2002)¢l wet &2 Zebd 4 gl+h
Elibol 5(2002)-2 31533} 5253 £A4 TS ¥
w3k Aol FAL 3 Fet A ST
B3lgo] 7tadtgrly By on, £3] 28-S
28 BAF AS o £ zolE vehiddx 3
Ak, McDaniel 5(1979) Q4] 64532 §4-54
M L A3 wlawste] x7]e] wiA}t sAbst
F7Feta R3pge] o ‘%‘9&‘:}5’- skt lr—7-‘ﬂ“7‘°ﬂ
A AArE Fehe] H3lgo] 2 flol IR
dRHY Folrt ZAE “ﬂf"lr/} Lapao
1999).

Roque¢t Soares (1994)+= $&=
7+e] Z2(thined-shell egg)ell ¥I3led T w7t
o] Zzh(thicked-shell egg)ol A H3-8o] H2sH
dE ARE Basgd olv 3] Al
NAAE BaA S S FHAE & s
A AYelE A 3ol

Brake(1988)% Hubbard $¥# # =-$A4 3} 2H$-
A AES vad F oz A wheA A
Zo| o & F3E A why G| Eo] o o
stow I At Fu B3ge] A7 17 %(AH
D). 15 %(A¥ 2) skt ®askedwt. Ruiz
9} Lunam(2002) 9A] AF7re] R3&& AR
AFolA F3he] RA7| bl FAgle] H3pol] &
SEE AR5 F ol A Fe] Aol
¥ 2A3E #FEAH.

1999)% Al E(Ruizst

=

.

=

_—

o

AA gk

=7

T

CEREE !

ZEMAL 2 delZgE

22| 70t

[=]

< FAAEM A
=7} Hed, A4Hd

[s]

Fo AR AASE 93 A
A% ol A9l WA A

. 1979b).

353} stz A4

(Romanoff$} Romanoff, 1972). FAA&W Ca7}l
AfEd A ] B2 F7 £Al 9
ol =d, 53] K3 134 A FUEla
Wizl ARt FAA ] B egn HLaE
718] #HAF A Z7Fstek(MeDaniel 5, 1979).

vl D Ca diAtel] #Hodsls A 9oz
g wixt2e] Ca o3& T3l F-3lgel
”]Z‘l‘ﬂr(Wilson 1997). wlel=l D7} A=
(F2 1847 19949 Wiz Abd&
Adz wizke] A5 33 454 o
718k} (Stevens 5, 1984). ®lel®l D A
B313719) sAtE FUHERE ohEl Relr]3
I FAFPAY o)l gt HALE FIHFIE A
o2 oA 9loh(Landauer, 1967).

F-3el] nz)E o vjelel D HAREE
o] Aol 5?4_3}7\] ok2-d (Harms %, 1990), #]
E]'”] D P_EH 1.25(0H):DsE AH71E o

2 AAEAT 3 HA g
%‘, 1978), 25-(OH)DsE J43s
HHZP WAy o]l Al F3to] AAFATT B
2 B} 2 (Sunde 5. 1978). Manley 5(1978)

vleta]l Dy 29 A8 25-(0H)D:;E A7l F
o3]-& o cholecalciferolell ¥l8] 25-(0H)Dsell 2
3 naig AMEHs) o Aohn Rasan v
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H st=o1383 M21%t

H)I53 U SEwEs

ZaAFE Ao

7 D o G wI}EE
o)A 9lvH(Landauer, 1967).
vlepe]l 9 BEA 9o ALEW oA ¢ofig

e AT F3hge] ZFhE £ e Aol

=z

s
T

o fﬂtﬂ H-3hgo]

24 phenylalanine®] Jr‘:‘r?f}“ﬂi ol &} ]"c}"]

SEEEE

o 3

u‘%} of I A2E &

AEAHT st F

g 4 K Giroud, 1968).

A-zeHd R g% 2NN AR F S83AA A JASEE 12 % B2
e Bsbgo] wad), B3] wiA HAte] & FHe W FR RIEelE & odFe] ddoH
7}7F 2 Al e]oH(Leesons} Summers, 1991). (Attia & 1995), #4171 Foll T8 oz A4
dxzHoz Zuhilld fFo] Higd 4L HAE AWAR o] £AE F F3EdE o
)X ool B y%® Qloh Lopezst Leeson & wXA 9ttt AFRIE  9loh(Fattor
(1994)> &854 AN A $Fo] 9~ 5, 1991)
15 % APAEE F493 AdFedA Figele <2l AR 246054 Hy-Line Brown
ggke] gty Islen, A £F& 10~ VARIETY ARREA g 540549 8 544l
16 %2 2] AL T4 DFANE FAD A A Ca SE D B-OHID) AHeEE
A7t F2H A (Lopezst Leeson, 19%). Vo &  oHstA WAZE = 1 A4 2 $7] <
Table 2. Effects of nulrients on hatchability in poultry
Nutrients Levels Hatchability Embryonic mortality References
Minerals
P Deficient ! O'Rourke et al, 1954
Adequate Normal - Wilson et al, 1980
Mg Deficient - 1 Sell et al., 1967
Zn Deficient l 1 Kienholz et al, 1961
Excess Normal - Stahl et al, 1986
Cl Low ! - Harms and Wilson, 1984
K Low ! - Manson et al, 1993
Se Excess - 1 Kinder et al, 1994
I Deficient J - Landauer, 1967
Excess - 1 Christensen ef al, 1991
Boron High ! Rossi ef al, 1993
Vitamins
A Deficient ! 1 West et al, 1992
Excess ) March et al, 1972
E Depletion - i Tengerdy and Nockels, 1973
Biotin Deficient - 1 Leeson et al, 1979b
Riboflavin Deficient - ) Romanoff and Romanoff, 1972
Vitamin B12 Deficient J i Leeson et al, 19790
Thiamin Deficient - 1 Naber et al., 1954
Niacin Deficient - t Leeson et al, 197%a
Folic acid Deficient - ) Leeson et al, 1979
Pyridoxine Deficient ! - Weiss and Scott, 1979
58  MIJIZER EZ - 2 X ZEAL M MRENSEY FTIF AREAIQl 27| HUE X BB AN DX gE



l} st=o13stsl M21A FHIIE5E L Sauns (}
e w2l Qe H7HE Algd Ca & AEW Ca T2 Ca 45 % Fo 7l Ca 33

£ NRC(1994) 273 FA3AF 2 Keshavarz
(200008 HAARAEE 718k Ak34 33, 39 ¥
45 %2 AAsFen, 25-(0H)D:;E z+4 0, 75
2 150 we/kg $FLZ Frlsle & 9Re A3
x 3 factorial design)® A& 83}t
AFHES Ca 39 % A7F7F Ca 33 %9} Ca
45 % A7l Bls] f-2% U Jesten
(P<0.01), 25-(0H)D39 FAH7 7oA 25-(0H) D3
A7l vl F-93A (P0.01) EA Jebdot.
G eE Cad A% 45 % A7) 3.9 %t
33 % H7FFOl wlE foEA AAEA e
(P€0.01), 25-(OH)D3® 7% 150 we/kg A7l
A 70 we/kg A7FFEE T Hls] f-2] 8

% F9F 2 Ca 39 % F7] vlsl H23 A
o] 7} el ot (P<0.05), 25-(0H)D3¢ AH7l&E%}
+ JAHA @3Uvh(data were not shwon).

4718 AREZRE ARISAY] 7] G )
Ag M= AHg WY Ca 52 ¥Zd 27
AR s Zo] w8aw, 25-(0H)DsS H7lel 9
AME G AAE 4 9l AeE el
=3 150 we/kg 79 25-(0H)DsE AHrigte=
A G B3] {93 NAEE TRER
A7} AAE S
3sFS

v =)=

IV. Ca =iAtel
q=1gdE

A = R eH(PL0.01).

FAEE Ca F94F #H3 9 25-(0H)D3:® (1) Isoflavon
A7F Foiol wet A fzte] Z Aol gle A A4 9] phytoestrogend! isoflavon ™FZE H]
oz JEpod, gt B3EE 25-(0H)Ds X3 F AlEe o= FHHe slew, 3279

150 we/kg A7FFA 25-(0H)Ds FA bl ¥]
s o3 A (P0.05) A dA= A

AAE 9 Z gate] zhg-e) FHed3oH(Bingham %,
1998). Arjmandi %(1998)2 4aE A A Ay L

Table 3. Effects of dietary calcium and 25-hydroxycholecalciferol on egg production, shell quality, hatch of egg set,

and fertility in aged egg-type breeder layers™

Tyeatments Egg production  Shell strer21gth Shell thick_leess Hatch of egg set Fertility
% kg/cm mmx10 % %

T1 66.2 +1.42 3.33 +0.12 36.63 0.14 675 £3.45 87.2 £1.45

T2 66.1 +1.58 3.48 +0.06 37.88 +0.31 73.8 £3.17 87.3 +4.04

T3 65.3 +0.96 353 #0.11 36.80 #0.18 776 £3.40 89.8 £1.53

T4 717 £1.53 3.40 £0.10 36.80 =0.04 67.6 +7.52 86.8 +1.76

TS 63.6 +1.18 3.60 £0.09 37.95 +0.46 67.1 +2.89 88.6 +2.10

T6 65.0 +1.78 3.63 +0.05 37.98 +0.17 736 £1.14 89.3 +1.41

T7 65.3 +1.60 3.48 +0.03 3750 +0.23 64.7 +3.71 83.4 £5.77

T8 66.5 +0.90 3.55 0.06 37.73 +0.14 66.0 +0.84 82.4 £3.05

T9 64.2 1.4 3.83 +0.09 38.08 +0.34 71.3 £3.49 83.2 +1.88
Ca P<0.01 P<0.01 P<0.01 NS NS
25-(0H) D3 P<0.01 P<0.01 P<0.01 P<0.05 NS
Cax25-(0H) D3 P<0.01 P<0.05 P<0.01 NS NS

Y 25-(0H) D3, 25-hydroxycholecalciferol. /¢ MeanSE

TL Ca 3.3%25(0H)Ds 0 e/ T2 Ca 3.3%-25(0H)Ds 75 w¢ /T3, Ca 3.3%-25(0H)D3 150 we
T4, Ca 3.9%25(0H)Ds 0 we /TS, Ca 39%25(0H)Ds 75 wg  / T6, Ca 39%-25(0OH)Ds 150 we
T7, Ca 45%-25(0H)D3 0 v/ T8, Ca 45%-25(0H)D3 75 e/ T9. Ca 45%-25(0H)Ds 150 we.
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£ o]&3le isoflavons FIgE W isoflavon
HATANN F H=7F fo3HA S-S wEs)
gonm, =3} jsoflavond] ATFA F T £29]
$oaA k= ek (Picherit 5, 2000). ¥4
ol E & o] &3 in vitro DTN isoflavon
29 Fr|AzE A A Z 2 (Tsutsumi, 1995),
Z2A) E (osteoblast cell)oll A alkaline phosphatase
o] AAag F7MATIR S5 AAAIE &
#7} B 37591} (Anderson® Garner, 1998).
°P“7]-7<l isoflavonell 28 ¥ B3 z2H&7|A
Al A3 FHHA dskAEE isoflavon
F £AE A FAd F 34 54
FAs A gle e d7)e] A=
558 298 & Jd7Ut dEEelH,
ol A = A7+ 719 =

o

Ro=

2

Ae A
/\1— o\j
of

il

i’:"‘lm u.u’

E3

bl
estrogen®) AAA < 3k 1}
A EEZA Y isoflavon EHE F

a7} Al

estrogen

s H5E 2

Mool Okﬂ 2 &
e

(2) Casein phosphopeptide

Ca?l AW F4E5 2ANFIE AR Fol 7H

o] 71483 AFE<Ql casein phosphopeptide( CPP)-

o dg dre 95 EuHUTH Gueguen F.
2000). Sato 5-(1983) in vitro 975 T3
fall2] CPP7} Z4(Ca)e] Fpell <3k& v,
Mykkanen® Wasserman(1980) %A] o3& Ho}z]
9] 2% loopE o438k AFAAM Ca o3& 7t
AR e 2A34E Baslgd Isoflavond] 45l
genistein® CPP7} & AJ %ol nm|x= of3fo)] H#3H

¢

P

oA FrhZZ ofulell genistein®} CPP7} At
Aoz 28l (Mast Yamaguchi 2000).
1} isoflavon ¥ CPP7} Cad] &4 % dAbel &

QA e WA 9F A QA P A
Y5Ee o4 A7z TR Jom, A%
28 Q7E Rz 84 e,

(3) 34
23} (Carthamus tinctorius L) E%< el

X do >
el
o
S
>,

X
tfa
a3
o

“E BBH Kk

H 2 ol o oft 41 o
=
" S

N
' yo
3
;L
R
_?{_14
g:&
1

E3pR o] Zato W3t e ZAE ofA 39
A, FINE A&Hoz AHYSE o 3+
A el o &% linoleic acidzH¥ AW ¥
A E = prostaglandin E27F &4 Aol *33k& 1)
A bsAdE 18T 4 (Mo 5. 2002). L

Y Kim 5(2002) 0] A4S HET FHo &4
3}¥) (defatted safflower seed)Z
9 4T FEAHozm @]H}ﬂ‘ﬁﬁrh ARE H

2]
g2 %
FARE W =%
£ 29
Aup 53 99 e} AR M E & B3E
H7F BHIE & 4 o =3 B AR F
phytoestrogen®] ¥2<l lignans} flavonoids Ad<-°]
estrogen FAF EIHE WY JHedE 1HE +
Axd, A7 5(2004) FHTol K FH A

-4 %"4 F "PizéXﬂ %‘MW % %59 A

mino-2-deoxy-D-glucose”} B-14 Z
T glewn, R A4, +F
s atg|globe] M EW Fof EAjse
A 183132 o o (Weiner, 1992). @A174A] 7]
EARE ¥ FH2HEY AE I (Sugano -
1980) % AR zrdel Ak A3H F3(Suzuki 5.
1984) 7} 72 ookt AegAdS I Aoz
e 9l

Lahiji $-(2000)2 7]EAbe] A E Y AEA)

RISAHIY 27| a8 R &2



2™, Klokkevold 5(1996) SAl in vitro 9+Z
B3 71EAbe] 2IAHE BIE F3}sle] W
A& NAANTIE 237} ‘}l‘:b— 3}9\1‘4

oA A2 7]EAMY] A%E2 88~98 % A

=2 W% o 1990), At=kgo]

f

(Hirano, %

gstA Frkske (AR S 2001, 71EA
A F8ol 7bsT Aolhs AR dF A
® o} 9leh

vh Z9)o|A] 4al¥l oA Fo|A] Fuentes 5
(1999)2 AFEAl A2 Wl 71EALE 3 % %7
Al A7 FARE W F AN oFFR e
o) 2] x] ekt Rkl Davis $(2000)2 7)
BEAE A7t o3 gl 7”\5}93':}% FAZ <
272 s F A7 2T A 7| EA AU}
T F dAA- o 7H*d5]9\14t e wAEHA
okok}.

Pharaoh #|F2lel|lA 71EAME wogle o A
ol oA M RBEEe] FAEHUA
Eojzg At #Ad wp doH(Tarasewicz
2003).

el by

ol

S+ 2xkHY ERE AYe 58 AEE
EAAA Ca dAb A A=@AEA S A7t 3o
A B o = I 2 L L P Bl
F7Fstaeh Ad 1914E 5653 Hy-Line Brown
VARIETY AHrSA 4" 36049 +8 6545
S8k Ca 5] 33 % & 36 % £5 A
gArg el isoflavon®t CPPE 274 0.2 % =2 05
% TFo2 AH7b, EFL isoflavon®t CPPE A
Arpelrl 2 FAZNE F AA 0 A3
v 2 A8 o

A lME AtgAHE & A 2 TR
ME Azh] £-208 zel7b $iglH. AR W
Ca &% %7} ¥ isoflavon H7be 47t =8 7+
Zb FestA AAAZ Aes Jelhgen CPPe
A7t SsiME 5EE #Habyh HAEA ol
FAE 9 BEagdME Azl #9F zlele
de AeE deida AFAE 2 AI AE
z2AeA ALY Ca 4% ¥ isoflavons} CPP
q7F B3 A AR skt (data were not
shown).

Y Ca ¥ P =M E Ca 99 54 ¥

Table 4. Effects of dietary isoflavon and casein phosphopeptide on egg production, shell quality, hatch of egg set,

and fertility in aged egg-tvoe breeder layers'

Treatments Egg pr;)/oduction Shei{lgigirzlgth Sherlrl1 Hﬁliifggless Hatch 002 egg set Fer{;)lity
T1 712 £3.27 3.35 #0.09 36.15 0.34 714 £0.29 86.8 £3.06
T2 704 +855 373 £0.11 37.19 +0.30 64.4 £5.04 89.0 £2.90
T3 68.8 £3.57 372 £0.13 3747 £0.53 69.0 +0.92 85.2 £3.81
T4 59.9 +1.34 3.72 £0.09 37.46 +0.31 716 *4.65 88.0 £1.82
TS 69.2 +2.48 3.88 0.1 37.59 +0.44 68.0 +1.73 89.2 £2.65
T6 68.9 #5.21 373 0.11 36.60 £0.51 726 *4.65 884 £3.60
Ca NS P<0.05 NS NS NS
Isoflavon NS P<0.05 NS NS NS
CPP NS NS NS NS NS
CaxIsoflavon NS NS NS NS NS
CaxCPP NS . NS P<0.05 NS NS
! Mean=SE

T1, Ca 3.3% / T2, Ca 3.3%-isoflavon 0.2% / T3. Ca 3.3%-CPP 0.5% / T4, Ca 36% / T5, Ca 3.6%-isoflavon 0.2% / T6. Ca 3.6%-CPP 0.5%.
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stel W2 JsFol} isoflavonst CPP A7lel 12 Redezs I7) WA Hage) HuE

g3 HAHR dorow, HZF estrogen ¥ # AAES FAAA £ QS Aoz AEFHYH
calcitonin FEZNAZ A7k Xpol7} Gl Ao
2 vepgtoh(data were not shown). V. FxF=2

AE 20|AMF 5453 Hy-Line Brown Variety  Abe, E., H. Horikawa, T. Masumura, M. Sugahara.
ArgtEA gt 400-1—-‘4 T8 H5F AITEE M. Kubota, and T. Suda, 1982, Disorders of
ZAEtd Ca 35 % 4F¢ A& (Control)dll cholecalciferol metabolism in old egg-laying hens.
23 BEEE 025 % 2 050 % Fo=2 AU} J. Nutr. 112:436-446.
g AFH(TI % T2)¢F 71EARS 010 % % 020  Al-Batshan, H. A, S. E. Scheideler, B. L. Black, J.
% $ToE A7IE AFH(TI ¢ THE, F 50 D. Garlich, and K. E. Anderson, 1994. Duodenal
9] 7'4?‘4(4‘{—“%—)% A Qegui A2 A 3}"3‘:} calcium uptake, femur ash, and eggshell quality

AY 204 FRES GaTol wa) F3
%Y =g AR BE AZFAN BAAE
3 @AYl KAl EASA=HPO0). 3

GAREE FAH 22 9 e Hol)

decline with age and increase following molt.
Poultry Sci. 73:1590-1596.

Anderson, J. J., and S. C. Garner, 1998. Phyto-
estrogens and bone. Baillieres Clin. Endocrinol.

N e

i
=

$oJ8tA A E o= (P0.01), "]‘7—}'1?771]}— 7= Metab. 12:543-557.

AL A7V 2Tl e s B2 o2 Arima, Y. F. B. Mather, and M. M. Ahmad, 1976.

et e (P01, £4E 2 g3 REEs o Response of egg production and shell quality to

ZFo) wla] 7|EAL A7l §2sHA AR increases in environmental temperature in two

o] FAFAUTH(PL.01). % estrogen, calcitonin age groups of hens. Poultry Sci. 55:818-820.

9 PTH 5 328 FxoM:= Z 37l 9l 21 Arjmandi. B. H., R. Bimbaum, N. V. Goyal, M. 4.

© 2 elgdrl(data were not shown). Gentlinger, S. Juma, L. Alekel, C. M. Hasler, M.
22181 2] AlES &3l isoflavon % F)EAN 7 L. Drum, B. W. Holis, and S. C. KuKreja, 1998.

> Cad] o[gAel &g v+ AEE HA3 Bone-sparing effect of soy protein. in ovarian

Table 5. Effects of dietary isoflavon and casein phosphopeptide on egg production, shell quality, hatch of egg set,
and fertility in aged egg-type breeder layers'

Treatments Egg production Shell strength Shell thickness  Hatch of egg set Fertility
% ke/cm’” mmx10 % %

Control 64.18 £1.77 400 +0.07%" 36.57 +0.30" 62.46 +3.40" 81.53 +3.85"
T1 68.18 +3.05 435 +0.06" 36.25 +0.23 67.85 +2.03 87.35 +1.85
T2 69.93 +2.56 456 +0.06" 36.79 +0.30 7243 £2.82 88.87 +2.83
T3 67.85 +1.22 471 £0.08* 3815 +0.33"* 75.87 +2.41% 9348 +1.18"
T4 68.10 +3.46 481 +0.07* 37.40 =0.30*" 75.87 +2.31% 92.55 £1.21*
Control vs. SFS NS P<0.01 NS NS NS
Control vs. Chitosan NS P0.01 P<0.01 P<0.01 P<0.01

' MeanzSE

T1, SFS powder 0.25% / T2 SFS powder 0.5% / T3 chitosan 0.1% / T4, chitosan 0.2%
AC Values with different superscripts between Control and SFS powder groups within a same period differ significantly(P<0.01).
XY Values with different superscripts between Control and chitosan groups within a same period differ significantly(P<0.01).
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