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Summary

A survey of the cholestersl content of egps oblained from commercial sources in Korea was

conducied.

Eggs from 17 different strain birds were obtained from the Ponltry Randam Sample Test Station
at Ansung, Kycnggi province. Yolk cholesierol contents, determined by the calorimetric procedure,
were obtained from three consccutively laid eggs from birds of abhout 63 weeks of age. The overall
mezan cf cholesterol value was 17.25 mgfg of wel yolk and ranged from 16.40 to 18.18 mgfg yolk.

Analysis of t-test between white shell cggs and brown shell ¢ggs showed no difference in choles-
terol conlent: howewer, the white shell eggs were somewhat high in cholesterol (17.41 vs. 17.08 mg/g
yolk). Significant differences {p < 0.05) were found in yolk cholesterol contenis among strains within

the breed.
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Introduction

Cholesterol content of chicken cggs continucs
to receive considerable attention (Becker et al.,
1977; Cunningham, 1977, Naber, 1976, Washburn
and Nix, 1974), since the cholesterol levels in cggs
are a cancern to people who are trying to lower
their intake of dietary cholesterol. Avian eggs
cantain large amounts of cholesterol located
exclusively in the yolk. While most ot the chol-
esterol exists as free cholesterol, a miner propor-
tion is present as cholesteryl cster (Bitman and
Wood, 1980).

Reporls on chicken egg cholesterol values show
considerable  variation. Miller and Denton
(1962) found 15.5 to 17.5 mg cholesterolfg yolk,
whereas Harris and Wilcox {1963) reported values
from 22 to 26. Feeley et al. (1972) reported a
mean value of 148 mg and Rangachar et al.
(1970) found that yolk cholesterol from several
breeds of chickens had a mean value of 12.9
meg/g.

Maore recently, Colterill et al. (1977) found
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270 mg cholesterol per yolk or 14.3 mgfg yolk,
while Bair and Marion (1978) in a study of yolk
cholesteral in eggs [rom various avain spccies
found that chalesterol averaged 243 mg per egg
or 14.0 mg/g of yolk among various lines of
chickens, which included 7 inbred lines and 15
various breed. Turk and Barnett (1971) showed
that egg strains tended to have lower egg chol-
estero] values than did broiler strains, both when
expressed as per egg and also as per gram of
wholc cgg.

Most of the cxisting egg cholesterol literature
is based upon the use of nonspecific colorimetric
methods o determine cholesterol. These methods
usually involve reaction of the sterol nucleus with
strong acids which react generally with other
materials present in the crude extract (Sweeney
and Weihrauch, 1976).

The purpose of this study was to obtain the
cholesterol content of commercial sources, and
to comparc cholestcrol content between white and
brown shell egps abtained from the major dome-
stic strains of breeding hen.

Materials and Methods
Eggs from eight strains of commercial white

sheil egg lavers and nine strains of commercial
brown shell egg layers of the same age and under
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the samc¢ environmental and dietary conditions
were obtaind during July, 1990 from the Poultry
Random Sample Test Station at Ansung, Kyonggi
province (table ).

TABLE 1. DOMESTIC STRAINS OF BREEDING HEN
USED IN THIS SURVEY

White birds Brown brids

Dekalb Warren Dckalb Warren

— T.ohman
Hy-line Hy-line
Babcock -

- ISA Brown
Manina Manina

Kookiong 9221’ -
Kookjong 922 -
- Hisex?

= Arbor Acrey’
— Nick Chick?
Shaver® Shaver®

Hypeco®

' Chick exitibited by the National Aaima) Breeding
Institute.
? Tmported chicks.

Chicks of commercial strains were housed at
846 cm’/bird or 2 birds per pen, and fed com-
mercial rations (Seoul layer, No. 16) and water
ad libitum. The chicks received an §7-h Light 7
-h dark photoregimen. The number of hen were
three birds from each strain. Each sample con-

tained three consecutively laid epg yolk and were
weighed, and poojed by bird to measure the
cholestero]l content. All yolks were rolled on a
paper towel to remove any adhering albumin.
Yolk cholesterol was analyzed by the colorimetric
pracedure of Bair and Marion (1978).

The measurement data on yolk cholesterol
content fo eggs from the major domestic strains
of breeding hen was randomly recorded in an
ajphabetical order. A sample of 1 g was weighed
and thoroughly blended together. Yolk lipids were
extracted by the chloroform-methanol (2:1, vfv)
according to the method of Folch et al. (1957).
All samples were run in triplicate. A compansion
of cholesteral Jevels was made 10 determine if
significant diflerences existed between breeds; the
t-test was used to examine the choleslerol values
between white shell eggs and brown shell eggs.
And analysis of variance were used {or identitying
the variation in cholestero] contenls among strains
within the breed. Means were compared by a
multiple range test (Duncan, 1955).

Results and Discussion

Analysis of t-test between two types of sheil
layers showed no difference in cholestero) content.

The avcrage cholesterol value on white birds
was 17.41 mg/g of yolk (table 2), whereas average
for brown birds was 17,08 (table 3). Yolk cho-
lesterol measurements for 17 strains ranged from
1640 (0 1818 mgfg of yolk, the lower value

TABLE 2. EGG WEIGHT, YOLK WFIGHT AND CHOLESTEROL VALUES (MEANS 4+ S.D.) IN EGGS FROM &

DIFFERENT WHITE STRAIN OF BREEDING HEN

~ Strain Whoie egg weight' Yolk weight' Cholesterol” o

(@ (=) (mgig of yolk)
A 6249 4+ 298° 17.98 + 0.51 17.44 + 0.12%
B 66.67 + 2.458b 18.77 + 0.52 17.92 + 0.332
© 64.18 + 1878t 1822 4+ 0.32 16.94 4 0.53¢4
D 63.79 + 1.08% 17.82 + 0233 17.75 + 0.420°
E 64.55 + 191 18.78 + 0.57 18.18 + 0.i6°
F 64.04 L+ 2.49%° 17.56 + 0.99 16.40 4+ 0.379
G 66.96 + 246" 1817 £ 0.17 1697 + 0.12%
H 6534 + 193¢ 18.05 + 0.83 17.68 4 0.32%

Avcrage 64.75 18.47 17.41

' Values are the means of three cansecutively laid eggs from three birds by each strain.
* Valuse are the means of three replicate from one pooled sample by each strain.
Means with the same letters in the samc ¢olumn are not significantly different at 5% level.
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TABLE 3. EGG WEIGHT, YOLK WEIGHT AND CHOLESTEROL VALUES (MEANS + S.0.) IN EGGS FROM 9

DIFFERENT BROWN STRAIN OF BREEDING HEN

Strain Whole egg weight!' Yolk weight' Chalesterol®
(@ (® (mg/g of yolk)
1 66.19 4+ 1258 1693 £ 1.30 16.82 + 0.29b¢
J 67.09 + 3.45% 1896 + 1.20 16.52 + 0.30¢
K 68.35 + 1.48° 18.44 + 139 17.22 + 0.21°°
L 65.05 + 1.56%° 1895 + 1.28 1774 4+ 0.232
M 68.89 + 0.64° 18.34 + 1.01 (7.38 £+ 046
N 6379 + 2.04 1744 + .23 17.28 + 0.41°®°
O 66.20 + 1.04%° 1821 £+ 1.i7 1644 + 0.16°
p 6584 + 4717 17.27 + 023 17.41 £ 0.26°
Q 60.73 + 0.56° 1771 + 1.13 16.94 + 039«
Average 6579 18.03 17.08

’ Values are the means of three consecutively laid eggs from three birds by each strain.
% Valuse are the means of three replicate [rom one pooled sample by each strain.
Means with the same leteers in the same column are not significantly different at 5%, level.

coming from hens whose egpgs had brown. On
the other hand, the variation of cholesterol among
strains within the breed showed there were strain
differences {p < 0.05) of cholesterol content by
analysis of variance.

The overall mean of 17.25 mg cholesterol per
gram ol yolk found in this study was somewhat
higher than most values reported by other
rescarchers (Bair and Marwon, 1978; Bair et al.,
1980; Cotterill et al., 1977, Feeley et al, 1972;
Rangachar et al., 1970). Beyer and fensen (1989)
revealed that, in general, the cholesterol content
of eggs has been overestimated using a common
colorimetric method for cholesteral detection.
More recently in a study by Holden et al
(1989), the cholesterol level of eggs was estimatd
at 208 mgfegg.

Almost all of the data are based upon colo-
rimetric determinations and most give cholesterol
values of 12 (0o I8 mgjg yolk. Achard et al
(1934) found 17.50 mgfg in chicken epps. Much
higher levels, 29, 21, 20 to 27, and 21 to 24 mg/g
yolk have been reported by Combs and Helbacka
(1960), Daghir et al. (1960), Chand et al. (197
2) and Chand and Sapra (1973), respectively. It
is likely that some of the wvariability and the
higher values reported in the resuits cited are
due to overestimate generated by the widely used
nonspecific Liebermann-Burchard acid-colorimetric
technique {Bitman and Waod, [980).
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