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Abstract: The proximate composition and cholesterol contents of some egg species were determined.
The proximate compositions were determined by the methods of Association of Official Analytical
Chemists while cholesterol contents were determined by enzymatic method. Proximate compositions
of the various egg species revealed that protein was significantly higher (P≤0.05) in shika brown egg
(10.31±0.04) and lower in Columbia livia (8.98±0.09). Crude lipid was significantly higher (P≤0.05)
in Anas platyhyncha (12.73±0.23) and lower in Corturnix ypsilophora (10.00±0.40), Columbia livia
(10.40±0.35) eggs respectively. Moisture was significantly higher (P≤0.05) in Columbia livia
(76.00±0.50), Gallus domesticus (75.50±0.87), Corturnix ypsilophora (75.00±1.26) and lower in Anas
platyhyncha (71.83±0.29), Numida melleagris (72.67±0.76) eggs. The carbohydrate composition was
significantly higher in Anas platyhyncha (5.04±0.04) and lower in Gallus domesticus (2.88±1.20)
eggs. The result also revealed that cholesterol was significantly higher (P≤0.05) in Gallus domesticus
egg (796.25±9.09) mg per dl and lower in Columbia livia (553.44±12.03), Shika brown
(547.28±12.86) and Numida melleagris (548.31±23.89) mg per dl. The composition of the avian egg
protein and other constituent will continue to provide sources of nutrients for human. In fact,
knowledge of the nutrient content from various species of birds will also serve as nutritional guide in
food composition table as well as providing valuable information on nutrient intake. The variation in
the proximate composition and cholesterol of some avian eggs obtained in this study may serve as a
guide of providing useful information on food composition.
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1.0 Introduction
The modern poultry industry emerged in the late
nineteenth century in Europe and America as
breeders focused on improving meat and egg
production. Production and consumption of
poultry products increased significantly during
World War II when beef and pork were in
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limited supply 1. Eggs are highly versatile food
containing many essential nutrients2. Eggs
provide protein, vitamin A, riboflavin, and other
vitamins and minerals1. The yolk contains all
the fat, saturated fat and cholesterol in an egg.
In one large egg, the yolk contains 5 grams total
fat, 2 grams saturated fatty acids, 213
milligrams cholesterol, and 60 calories1. Most
egg lipids are concentrated in the yolk, and
consist
of
lipoproteins,
phospholipids,
triacylglycerol, and cholesterol. The lipid
fraction of the yolk is composed of 8.7g
saturated fatty acids, 13.2g monounsaturated
fatty acids, 3.4 g polyunsaturated fatty acids and
1.120 mg cholesterol per 100 g of fresh yolk3.
Cholesterol deposition in the egg yolk can be
affected by nutrition4.
Cholesterol is found naturally within the body
in the structure of cell walls. It is also used to
produce steroid hormones, vitamin D and to
manufacture bile acids which help the digestion
and absorption of dietary fat in the gut5.
Cholesterol is carried around the body in the
blood by proteins known as high density (HDL)
and low density (LDL) lipoproteins, or ‘good’
and ‘bad’ cholesterol respectively. HDL
cholesterol is beneficial to the body but LDL
cholesterol can cause blood vessels to become
narrowed or blocked6. High LDL levels can
increase the risk of heart attacks, Myocardial
Infraction (MI), chest pain (angina), narrowing
of the blood vessels (peripheral artery disease)
and stroke collectively known as cardiovascular
disease (CVD) 7.
Egg yolk has been described as a concentrated
source of cholesterol, 8reported measurements
of egg yolk cholesterol have ranged from 195270mg/egg 9, 10, 11. The most commonly used
bird eggs are those from the chicken12. But in
real sense there are other poultry birds that
produce eggs for human consumption, among
these birds are domestic chicken (Gallus
domesticus), Exotic chicken (Shika brown),
Guinea fowl (Numida melleagris), Quail
(Corturnix
ypsilophora),
Duck
(Anas
platyhyncha), Pigeon (Columbia livia). The

cholesterol and proximate composition (crude
fat, crude carbohydrate, crude protein, ash
content and moisture content) of the above
listed bird eggs varies, this variation may be due
to difference in specie, diet or environment13.
The most commonly used eggs are those from
exotic chickens and the demand is often greater
than supply, since all species of birds have
different genetic background, the egg nutritional
composition and cholesterol content may vary
significantly as a result of differences in breed,
feed, feeding way, growing environment.
Therefore, it is imperative to compare the
proximate and cholesterol composition of these
birds in order to ascertain the level of nutrient
composition and the specie that has the lowest
cholesterol composition since high serum
cholesterol has been associated with cardio
vascular diseases.
2.0 Materials and Methods
2.1 Collection and identification of samples:
Exotic chicken Shika brown eggs were
purchased from Labana Farm in Aliero, Aliero
Local Government, Columbia livia eggs, Gallus
domesticus eggs and Numida melleagris eggs
were purchased from Jega Market, Jega local
government Area of Kebbi State. While Anas
platyhyncha eggs, and Corturnix ypsilophora
eggs were purchased from sokoto meat market.
All egg species were identified and
authenticated at the Department of Animal
science, Faculty of Agricultural, Kebbi State
University of Science and Technology, Aliero.
2.2 Chemicals/Reagents
Boric acid, Ammonium Hydroxide, Conc. HCl,
Petroleum ether, Sodium Hydroxide, Conc.
H2SO4, were of analytical grade. Cholesterol
assay kit was obtained from randox laboratory
UK.
2.3 Preparation of egg for analyses
The sample of various egg species were
carefully cracked and the contents emptied into
a beaker. Egg samples were weighed using
electronic balance and recorded. The sample
was homogenized and kept in a dry, clean
sample bottles and later used for the analysis.
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2.4 Proximate composition
Moisture, ash, protein and carbohydrate were
determined by the method as described by 14.
Whereas lipid composition was determined by
the method as described by 15.
2.5 Cholesterol determination
Cholesterol content was determined by the
method as described by 16.
2.6 Statistical Analysis
Data were expressed as the means ±SD of three
(3) replicate. Significant differences between
the
means were determined using oneway analysis of variance (ANOVA) and
Duncan multiple range test (DMRT) at 5%
confidence limit using a software SPSS
VERSION 17.0.
3.0 Results and Discussion
3.1 Proximate composition of Anas
platyhyncha,
Shika
brown,
Numida
melleagris, Gallus domesticus, Columbia livia
and Corturnix ypsilophora eggs.
The result revealed no significant difference
(P≥0.05) in moisture contents between
Columbia livia, Corturnix ypsilophora and

Gallus domesticus egg. At the same time there
was no significant difference (P≥0.05) in the
moisture composition between Shika brown,
Gallus domesticus and Corturnix ypsilophora
egg. Similarly, no significant difference
(P≥0.05)
was
observed
in
moisture
compositions between Anas platyhyncha and
Numida melleagris egg. However, there was
significant difference (P≤0.05) in the moisture
compositions between Columbia livia and Shika
brown, Numida melleagris, Anas platyhyncha
eggs. (Table 1).
The result also revealed no significant
difference (P≥0.05) in protein content between
Anas platyhyncha and Corturnix ypsilophora
egg, however, it shows significant difference
(P≤0.05) in protein content when compared
across all other egg species (Table 1). Similarly,
the results revealed significant alterations
(P≤0.05) in ash, crude lipids and carbohydrates
contents compared across the egg species
though, it shows no significant difference
(P≥0.05) between some of the egg species
(Table 1).

Table 1: Proximate composition (%) of Anas platyhyncha, Shika brown, Numida melleagris,
Gallus domesticus, Columbia livia and Corturnix ypsilophora eggs.
Egg species
Moisture (%) Ash (%) Crude protein (%) Crude lipid (%) CHO (%)
Anas platyhyncha
71.83±0.29c 1.83±0.29abc 9.56±0.07c 12.73±0.23a
5.04±0.04a
Shika brown
74.50±0.50b 1.33±0.58a 10.13±0.04a 10.73±0.31cd
3.31±0.73ab
c
ab
b
bc
Numida melleagris 72.67±0.76 1.17±0.29
9.75±0.06 11.13±0.12
5.28±0.69a
ab
bc
d
b
Gallus domesticus
75.50±0.87 0.67±0.29
9.42±0.10 11.53±0.50
2.88±1.20b
Columbia livia
76.00 ±0.50a 0.50±0.00c
8.98±0.09e 10.40±0.35de
4.12±0.63ab
ab
abc
c
e
Corturnix ypsilophora75.00±1.26
1.00±0.00
9.60±0.08 10.00±0 .40
4.40±0.84ab
Values were presented in Mean ± Standard deviation of 3 replicates.
a-e
Test values with different superscript along the columns are significantly different at P≤0.05

3.2 Cholesterol contents of Anas platyhyncha,
Shika brown, Numida melleagris, Gallus
domesticus, Columbia livia and Corturnix
ypsilophora eggs.
significant difference (P≥0.05) in cholesterol
content between some of the egg species
when compared across (Table 2).

The result revealed significant difference
(P≤0.05) in cholesterol content between Gallus
domesticus egg when compared with all other
egg species. However, there was no
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Table 2: Cholesterol Contents of Anas platyhyncha, Shika brown, Numida melleagris,
Gallus domesticus, Columbia livia and Corturnix ypsilophora eggs.
Egg species
Cholesterol (mg/dl)
Anas platyhyncha

747.32±14.55b

Shika brown

547.28±12.86d

Numida melleagris

548.31±23.89d

Gallus domesticus

796.25±9.09a

Columbia livia

553.44±12.03d

Corturnix ypsilophora

691.81±14.07c

Values were presented in Mean ± Standard deviation of 3 replicates.
a-d

Test values with different superscript along the columns are significantly different at P≤0.05

3.3 Discussion
3.3.1 Proximate Composition
The moisture content of a given sample simply
refers to the water content of that sample. The
amount of water in a food varies from low
amount in dry food to high amount in high
moisture foods17. Fresh eggs were used in this
analysis, thus it contains a higher amount of
moisture. The level of moisture was found to be
significantly lower in Anas platyhyncha egg
(Table 1) compared to other species of bird
eggs. 18 stated that moisture contents of foods
above 15% will favour microbial activities
which will result to food spoilage. Thus, since
the moisture contents of all the egg species
exceed 15% this signifies that all the eggs
cannot be store for a longer period. The
moisture content of Duck (Table 1) was in
range with the value recorded by19. The
moisture content of Corturnix ypsilophora in
this recent work (Table 1) was higher compared
to the work of20 who recorded a value of
70.60%. Pigeon egg however has the highest
moisture content which is an indication that the
egg cannot be store for a longer period of time
because there are possibilities of bacteria
growth which result in food spoilage.
Proteins are essential components of living cell;
they are polymers of amino acids and are
nutrients needed by the human body for growth
and maintenance of body cells. The result

observed (Table 1) indicates that all the species
of eggs can serve as a good source of protein.
Protein content was higher in Shika brown egg,
this may be due to the fact that their feed is well
fortified with protein, laying birds requires
adequate protein to maximize egg production.
This protein content of Shika brown was lower
compared to the value (12.14%) reported by 21.
Egg provides means through which the protein
need of the populace can be met. Egg has
various uses and contains many essential
nutrients as it supports life during embryonic
growth and one of the nutritious and complete
food known to man22. The protein composition
of Corturnix ypsilophora and Numida
melleagris obtained in this work is in agreement
with the values reported by2. The crude protein
recorded in this recent work for Anas
platyhyncha, Gallus domesticus, Shika brown,
Numida melleagris, and Columbia livia egg is
in contrast with the results reported by23.
24
reported that chicken egg generally contains
about 12% by weight of protein. The difference
in protein level may be as a result of diet
variation or due to difference in climatic
conditions. The recommended daily allowance
of protein for children, adult male, adult female,
pregnant woman and lactating mother are 28,
63, 50, 60 and 65g respectively25. Though, the
protein contents of the egg samples are not up to
the recommended daily allowance yet, egg
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serve in part as a good source of protein for
human nutrition.
Generally, lipids are soluble in ether, hence they
are ether extractable. Fat can be store in the
tissue and later mobilize to provide energy
during starvation and fasting or stressful
conditions26. There was a significant high
amount of lipid in Anas platyhyncha egg (Table
1). Thus Anas platyhyncha egg can provide a
higher considerable amount of energy than
other eggs species. The fat level in Numida
melleagris egg was in close range with the
literature report of27, (11.70%). Fat content of
Corturnix ypsilophora obtained in this current
work was higher compared to the value reported
by20, (8.22%). The crude fat recorded in this
work for Anas platyhyncha, Gallus domesticus,
Numida melleagris and Columbia livia egg was
higher compared with the result reported by23
who recorded 2.9±0.07, 4.5 ± 0.06 and 2.0 ±
0.04, 0.9±0.52), and 1.4±0.45 respectively. The
consumption of dietary fat and oils being the
principal source of energy but should not
exceed the recommended daily allowance of not
more than 30calories so as to avoid obesity28.
The amount of ash in the egg compare to other
nutrient is negligible. Ash content represents the
presence of appreciable amount of mineral in a
given sample. Samples with a high ash contents
are expected to have high concentration of
various mineral elements which are expected to
speed up metabolic process, improves growth
and development29. Shika brown ash content
(Table 1) was in close range with the value
0.94% for ash content in chicken egg as
recorded by21. Thus Anas platyhyncha, Shika
brown, Numida melleagris and Corturnix
ypsilophora
eggs
have
high
mineral
compositions thus, they contains high
concentration of mineral elements which are
expected to speed up metabolic process,
formation of red blood cells, conduction of
nerve cells and generally improves cell growth
and development.
A good source of energy is carbohydrate. It
helps in the body’s development and growth.

Anas platyhyncha and Numida melleagris from
the result on (Table 1) will serve as a good
source of carbohydrate compared to other bird
egg. This means that these two eggs will
provide higher calorific value compared to other
egg species. The reason for higher carbohydrate
contents in Duck fowl and Guinea fowl egg
may be due in part to the fact that these birds
mostly feeds on plants leaves which is the
ultimate source of carbohydrate.
The variation in nutritional contents of the egg
species can result from differences in diet13, 30,
31
, genetics32, age33, 31, 34, 35 or sex, all of which
have been demonstrated to cause significant
changes in proximate composition.
3.3.2 Cholesterol Composition
The cholesterol content of the fresh eggs (yolk
and albumen) was analyzed, because in human
nutrition the yolk and albumen are mostly used,
consumed, or included as a processed food
ingredient in the form of powdered white and
yolk mixture. The result obtained in this recent
study was numerically different from what was
reported by36, who reported higher value of
cholesterol for Anas platyhyncha egg (884mg
per 100g). 36, also reported that the eggs of
chicken, Anas platyhyncha and Corturnix
ypsilophora contains 423, 884 and 844mg per
100g respectively which was not in agreement
with these current findings. Even though the
above reports on cholesterol contents were
numerically different from the present finding,
the cholesterol content in Gallus domesticus,
Anas platyhyncha and Corturnix ypsilophora
egg were higher than the cholesterol contents of
Shika brown, Numida melleagris and Columbia
livia egg. The reason for high level of
cholesterol in Gallus domesticus egg and Anas
platyhyncha egg may be due to the fact that they
were raised extensively without much care and
attention of their owners, so, they tend to feed
for themselves eating all rubbish and waste in
the environment. For example Gallus
domesticus feeds on worms and insects which
are animal source. The variation in cholesterol
contents of the egg species can result from
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differences in diet13, 30, 31, genetics32, and age33,
31, 34, 35 37
. reported that a large yolk contains
more than two-third of the recommended daily
intake of 300mg of cholesterol, although the
study indicates that the human body may not
absorb much cholesterol from egg. Also other
research supports the idea that a high egg intake
increases cardiovascular risk in diabetic
patients38. Elevated low-density lipoprotein
(LDL) cholesterol is a major risk factor for
coronary heart disease (CHD): dietary
cholesterol raises LDL cholesterol levels and
causes atherosclerosis in numerous animal
models. In controlled metabolic studies
conducted in humans, the dietary cholesterol
raises levels of total and LDL cholesterol in
blood, but the effects are relatively small if
compared with saturated and trans fatty acids.
Studies have found that individuals vary widely
in their responses to dietary cholesterol based
on monitoring their plasma levels39. Recent
studies,
however,
indicated
that
egg
consumption is dangerous for people with
diabetes, possibly because of their altered
ability to metabolize cholesterol40, 41, 42.
Moderate egg consumption led to a 40–50%
increased risk of heart disease for diabetics43.
Thus, this study suggest (as revealed in the
result) that a diabetic patients should eat less
Gallus domesticus eggs and Anas platyhyncha
egg or should eat Columbia livia egg, Corturnix
ypsilophora egg or shika brown egg if at all the
patients’ needs to eat egg because of its low
cholesterol level.
4.0 Conclusion
Eggs have played an important role in the
history of human nutrition in most parts of the
world. Many different types of eggs have been
used as human food some of which include
exotic chicken egg, Turkey egg, Guinea fowl
egg, Quail egg, Duck egg, Pigeon egg etc. The
composition of the avian egg protein and other
constituent will continue to provide sources of
nutrients for human. In fact, knowledge of the
nutrient content from various species of birds
will also serve as nutritional guide in food

composition table as well as providing valuable
information on nutrient intake. The variation in
the proximate composition and cholesterol of
some avian eggs obtained in this study may
serve as a guide of providing useful information
on food composition; and it was found that
exotic chicken egg has the highest content of
crude protein, Pigeon egg has the highest level
of moisture content, Quail egg has the least
content of crude fat and local fowl egg has the
highest content of cholesterol which makes it a
bad option for diabetic patients to avoid the risk
of cardio vascular diseases. Many different
methods have been proposed and used for the
cholesterol determination in egg and in
particular the spectroscopic determination
method has been questioned because of
interfering compounds could lead to significant
over estimation.
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