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SUMMARY

This study was conducted to estimate genetic parameters for egg yolk cholesterol. Content of
egg yolk cholesterol was measured for a total of 473 hens of White Leghorn line. Cholesterol values
were obtained from three consecutively laid eggs when hens were 53 weeks of age. The yolk of each
egg was weighted and freeze dried. Dried egg yolks were stored at —20°C until analyzed.

The results obtained from this study were as follows;

1. Yolk cholesterol content was measured in average 56.000.194 mg/g dry yolk.

2. Heritability from the sire component of variance was 0.522+0.215 and from the sire+dam
component of variance 0.3310.209. -

3. Estimates of phenotypic correlation between yolk cholesterol and other factors such as
body weight at 20 weeks of age, age at first egg, 40-week total egg number, egg production rate;
53-week egg weight and 53-week yolk weight were —-0.0208, —0.0321, —-0.0378, —0.0834, 0.0790
and 0.1624, respectively. And genetic correlation coefficients for each item in the order were —0.5293,
0.7105, —-0.4062, —0.0254,0.2164 and 0.5027, respectively.

4, These results suggest the possibility that egg yolk cholesterol should be reduced through
selecting of sire families. To breed for low egg yolk cholesterol, it makes age at first egg earlier and
enhances total egg number so that we can obtain the high rate of egg production.

I. # B Hal BEpe] A8 E Jisigro = alsl 2 Lule) @

B Hiksl gl e A elel el gl o

Bt A%E 5% Cholesterol o HFE/ &k A4 53] PREW Cholesterol 4&¢ ¥4 4177

Bkt LRREAS sl BRI oo =3 B S Al 7tA] kel Fadt FAlR B FHH o of
o] ohE Bt A Mol ¥ls] B gram¥ Cholest- 2o}

erol o] ol Hrie o|f503 4 4u[apEo] 59 Cholesterol 882 My Riteld 2 2

* ZAA @ A Livestock Experiment Station)



£} glon ofAL REA FR 3t Zlo|cHEd -
wards %, 1960 ; Bair & Marion, 1978;Chavous,
1968 ). Washburnzl Nix (1974 )= Sire o] gl
FEgeol <ls) 8% Cholesterol kReS ik A4 <
gowl aae #E - Broilor %ol 4 036, ®
B Rl 0.239] Aoz Hag on, Cunn
ingham# (1974 )} Leghomn %ol 4 1%k st
o B s REs REHT 0.24 o), realiz-
ed BN 0.2l olelsic}. =3 Becker £(1977)
< Sire S#ESN A3 BEHE 0.15 Damd 5
Bl A3t MEHS giglex, @R 23 AM
72 0.240]0], ¥ Cholesterolo] =jal] 2{{%
ghgol o3 B@HE 0.04-0.13 02tz $ch An
sah %(1985 )& 3 #R5<t Si# Cholesterol &
o] eZow psl lineo 4 P Cholesterol
ARl dzxT £Muc HFEHEIA gobzicin #
el BE 23 #AE S RiREMo] 011, B
RIE#EHEC] 0.230]5 realized #EH-2 0.26 o]z}
#asivh 28y Marks £ (1977 )2 broiler %#f
3} Leghorn %#fe] 4 AR =78 Bixel 2 3lo
F351 {8 Ho] 4 Broiler %#:o) realized BEHS
low- lineo) A 0.01, high~ lineo] 4] 0.12, Leg-
horn %#foll /| low- line& — 0,08, high- line 2
0.02 2 low- lineol ojgt |2 1 ZUR7E Wl
I gk

o] B Cholesterol &%=} EFPZs=lo] #BRABILR
o} o}s] Edwards (190 )2 Ji% Cholesterol &
e 2RE EHEE A o FEES ¢
slch. Harris 4( 1963 )& ZESPEs)2] BRI —0.17
2 HEE e K¥elia dhgien, Collins (1963 )
2 o|lwr} oj&e —0.303.20% $#Hi&Hcl Washbu-
rn3} Nix(1974) ¥ Washburn s} Marks (1977 )
-2 Leghorn %#f o]y} Broiler %#fol 4 25 — 0.14
-—0.20 k¥ o2 ¥ uyu, Cunningham&(1974)
2 A ol 4] ~ 0.269, FHA R4 —0.380
2 BT BFE#ol dv Aoz #Hius 5% Chole-
sterol &8-2 #EP&Esl H HMMAKST sz
e,

o]4lal 7ro] %£HBR AL IR Cholesterol &
B MAASA8 g Fast A=aglon of
A7px) RFRHo = FHT PR YA @7
= 2ol & Wt ko2 ¥ Cholesterol 4ol
P2 RS HRE] AT XBWENE o) S5

BT

I. ## 2 A&

1. %8 HE U BE FiE

& WRv MEfERS 4 White Leghorn <]
F34 Bulelel Ful 8s5utbe] el A HAS &
BRES 473vhejoll A g ESPE 3 Ee] ¢ Mkt
o Cholesterol 8¢ ##¥5tg . Cholesteroldt
ke g el gt Lol 4 SHnHE 24 £7A] S]]
EREnE & 4% AR A7 d Sngss
¥ HHre] Bull7hr] —20°C WAabae] =g,
Eig Bl 0.5 - 1 ¢ A¥s] HHRLGE Bl -
ighe} Dyer (1959 )2] &< o] &34 Chloroform
-methanol (V2 : V1 )BHo S FgBiS Mg ¥
Zlatkis %(1969 )] F#2 FIA Cholesterol §&
< HEds ok

AES A FEEL 20534 A%, 249,
40579 7k2] FAtel 4 4lekE, 5359 WF, 83
F3 G374, 3 Cholesterol #gfele] A&
EEO BAMAR S 40 BE7EA & ESBES £%E F
sl clesl o] ARG EIRRS FHESGIH

EIE= { 10 B 7Hx1o #8 ESPH/(280 ~ EIP

BAsAE)} X 100

2. FETRY AR

#FEd B B AfEoR AHsigled o
%ol FIAR Linear model & t}-&3} e},

Yisa=p+a;g+ Buten

A4 Yy, =HE FRBE
p=%M2] g
a, =14 F2AY KL
B =iwA F2A| TER jus F
WA o] #F
e =% BHE HEY £8S] HEN A
Hi

=X G, W AR RED AN e Be
cker (1984 )9] Jyikoll whel obg3) ol FHESIG
22

* REH

—10-



2 2

2 (gs+op
— T a2, A7
s +6pt 0w

Al
+ os
hg = ~Z

7 ~2
ags +ap +

aw
* JE{EHAER

hs +D

P
4 covg

Vassxy 4 sy
* BTV

¢ =

ol N N\
COvy + Covs + Cavp

rF: k3 v) a2 ~ Al
' Vowoo+ dson + apo Vowoo + &3y +0m
714 h? = & BHS BEH

re = XMHE3 YHAR #EHH

rp = XHHEs YREMS LBEDHEH

o5 = FRAY MRS HEE
6o = FuUAY SEHRS #HeE
Gw= AAY FBRE HEHE
dovs = 219 XpHE} YRHERM 3
\ S8
Covp = ZWIA Y XHE YRHEE #
28
éovy = AbakAle] XPEs YRERMS *
2

M @2 U R

1 ° —ﬂg ﬁiﬁ
& Wl A Jvebhd £ BHE KL Table 13}
e, ’

2 Rl FIAS BRos Yy X HEl 20
BRfEE, EIBMMAHE, 408871z RERY &
PRZS, 53 :EEb OFE, 53 Wb MIETAlY Fse &
% 1239.37 ¢, 146.9%H, 114358, 85.93 %, 60.14
§, 18.32 go = Jelyon & f®Ead FAS g
o g4 549 Cholesterol SRS I B#y ¢
¥ T 56.00 0. 1% ng o2 REs gl ol @
s kel 4&el 45 50.05% HET2ew SR
§E 27.97Tmgo 2 & < 3lvh, o] Ansah4(1985)
o] B 9% 12.6 ~20.2m98) #4:9} Becker &
(1977)2] 5p%% &% 9% 32.5~34.3mg¥c] =2
BEE Jehigl ey, Schiaveo(1962 )¢} Harris
201963 )] BPEE 9% 24.39~25.2mgMrlEe 2P
Fo vlsdt k%S Jellglon], Somes £(1977)
o Ao £4 Aslql Ut 97 33.2~34.3m
2rbe W2 kT JeR)gith o]3A) Cholesterol
Bl zlel7t velv AL wix BEBERY 41

Table 1. Means, standard error (SE) and coefficient of variations (CV) for traits

Traits N Mean SE CV(%)
20—Week body weight (¢) 473 1239. 37 5. 468 9. 59
Age at first egg (day) 473 146.93 0. 498 7.379
Total egg number (No.) 473 114. 34 0.620 11. 784
Egg production (%) 473 85.93 0.346 8.749
53 —Week egg weight (§) 473 60. 14 0. 163 5.879
53—Week yolk weight (§) 473 18.32 0. 054 6. 440
Cholesterol (mg/ ¢ dry yolk) 473 56. 00 0.194 7.526
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Table 2. Estimates of heritabilties

. Heritability

Trait Sire Sire + Dam
20—Week body weight 0.30 = .208 0.47 = . 019
Age at first egg 0.19 + .[141 0.18 = . 050
Total egg number 0.33 = .193 0.44 = . 054
Egg production 0.22 = .182 0.37 = . 083
53—Week egg weight 0.83 3 . 284 0.44 *+ . 259
53—Week yolk weight 0.32 + .186 0.34 = . 547
Yolk cholesterol 0.52 = .215 0.33 + . 209
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Figure 1. Frequency distribution of yolk chole-
sterol per dry yolk gram

Table 3. Estimates of phenotypic and genetic correlation
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between yolk cholesterol and other traits

. . Genetic
Trait Phenotypic Sire Sire + Dam

20—Week body weight -~ 0.0208 —0.5293 0, 0987
Age at first egg - 0.0321 0.7105 0. 3482
Total egg number —0.0378 — 0. 4062 — 0. 0800
Egg production —0.0831 —0.0254 0. 1049
53—Week egg weight . 0. 0790 0. 2164 0. 2284
53—Week yolk weight 0.1624 0. 5027 0. 1995
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Table 4—1. Expected response(R) per generation under different intensity of selection (i) for low yolk
cholestesterol
Proportion i T, h? R(@g/ ¢ dry yolk )
0.05 2,063 4. 2295 0.52 4. 537
0.10 1. 755 4. 2295 0.52 3.860
0.15 1. 554 4. 2295 0.52 3.418
0.20 1. 400 4, 2295 0.52 3.079

Table 4—2. Expected response (R) per generation under each selection differential (S) for low yolk

cholesterol (mg/ ¢ dry yolk)

Proportion Total mean Selected mean S h? R
0.05 56.00 48. 400 7.60 0. 52 3.952
0.10 56. 00 49, 086 6.58 0.52 3.420
0.15 56. 00 50. 086 5.91 0.52 3.075
0.20 56.00 50.617 5.38 0.52 2.800
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ogp = Stardard deviation of phenotype



oa = Standard deviation of breeding value
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