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Abstract In recent times, the consumption of quail egg has become a food fad, with little knowledgeable input,
owing to the claim that it is lower in cholesterol than chicken egg, hence, there is need for more scientific basis to
certify the preferred consumption of quail egg over chicken egg as a food fad which should be encouraged or a food
fallacy that needs to be corrected. This study was therefore designed to determine the storage quality and cholesterol
content of chicken and quail eggs during the two commonly used storage methods. Eggs of 53 weeks old chicken
(ISA-Brown) and 9 weeks old quail (Japanese Breed) were analyzed for pH, microbial count and cholesterol content
on the day of lay and weekly during cold (4°C) and room temperature (27°C) storage for 5 weeks using appropriate
analytical kits. Data were analyzed using means, standard deviation and ANOVA. The pH of chicken egg albumin
(CA) and chicken egg yolk (CY) at the day of lay (RO) were 7.48 and 5.65 respectively and these significantly
increased to 12.31(CA); 9.56 (CY) and 8.94 (CA); 6.85(CY) at 5 weeks’ room temperature (R5) and cold (C5)
storage respectively. The pH of quail egg albumin (QA) significantly increased from 8.67 at RO to 12.99 at R5 and
9.83 at C5 while that of quail egg yolk (QY) increased from 5.92 at RO to 10.00(R5) and 6.86(C5). Both eggs were
sterile throughout the experimentation period. At RO, cholesterol content (mg/g) of CA, CY, QA and QY were 22.67,
33.67, 34.33 and 46.83 respectively; at R5 these significantly increased to 62.67(CA), 96.00(CY), 49.33(QA),
68.67(QY) and at C5 the values were 54.17(CA), 78.17(CY), 51.17(QA) and 68.00(QY). The reduced quality of the
eggs with storage was not as a result of microbial invasion but of deteriorative reactions within the eggs. Though the
cholesterol content of chicken egg was lower than that of quail egg at the day of lay it was significantly higher in
chicken egg by the end of the 5 weeks storage period. However, fractionation of the cholesterol into the different
types is recommended for a better understanding of the nutritional significance.
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1. Introduction

Cholesterol is from ancient Greek words ‘chole’
meaning ‘bile’, ‘stereos’ meaning ‘solid’ and ‘-ol’ for
‘alcohol’. It is an organic molecule. A sterol or modified
steroid which is a lipid molecule that is biosynthesized by
all animal cells. Cholesterol is transported in the blood by
different carriers. The two major blood cholesterol carriers
are LDL (Low Density Lipoprotein) and HDL (High
Density Lipoprotein). LDL cholesterol is known as “bad”
cholesterol because it delivers blood cholesterol
throughout the body, depositing it as plaque in the arterial
walls to results to a condition known as atherosclerosis.
On the other hand HDL cholesterol is known as the ‘good’
cholesterol because it transports cholesterol from the body
tissues back to the liver which turns it to bile and is
excreted via the gastrointestinal tract. Cholesterol is
needed for good health, hence, a moderate intake is not
harmful but problem arises when the LDL cholesterol
levels become elevated and the HDL cholesterol becomes
too low. When cholesterol is consumed in excess it

elevates total cholesterol to a high level which may result
in atherosclerosis, hence, many people always desire to
consume less cholesterol in their diet.

Poultry eggs have been identified as a rich dietary
source of cholesterol and many have been cautious in its
inclusion in their diets. The clamour for low cholesterol
diet has drawn the attention of many to the preference of
quail eggs over chicken eggs owing to the claim that the
former is lower in cholesterol but little attention has been
paid to the effect of storage on the cholesterol content of
these eggs. The conflicting nature of past scientific
findings on the comparison of cholesterol content of both
chicken and quail eggs demands the exploration of this
concept. Olugbemi et al., [1] reported that the egg yolk of
exotic chicken (ISA Brown) was 243.8mg/dl which was
higher than that of Japanese quail that was observed to be
80.60mg/dl. Bragagnolo and Rodriquez-Amaya, [2] on the
other hand reported that there existed no significant
difference in the cholesterol content of Brazilian chicken
egg yolk and that of quail eggs. They reported that the
cholesterol content of Brazilian chicken egg yolk was
12.0mg/g of yolk while that of quail was 12.1mg/g of the
yolk. More still, the cholesterol content of Italian chicken
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eggs was observed to be 157 £3mg/egg which was lower
than the previously reported value of 213mg/egg and the
cholesterol content did not vary with storage time [3]. In
another comparative study of the cholesterol content of
domesticated birds (avian species), quail egg yolk was
observed to have the least cholesterol content among
ostrich, turkey quail, duck and goose. All yolks from the
birds, especially that of ostrich, were found to be excellent
sources of lecithin [4].

The in depth knowledge of the nutritional significance
of cholesterol is needed in order to properly apply this in
human nutrition. Cholesterol is ¢ compound of sterol type
that is present in most body tissues. It is an important
constituent of cell membranes and precursor of other
steroid compounds but high concentration of it in the body
may predispose the body to atherosclerosis which is the
deposition of cholesterol in the arterial vessels. The
formular for cholesterol is C,;H;O with molar mass
386.65g/mol, melting point of 148°C and boiling point
360°C. The body needs some cholesterol to produce
hormones, vitamin D and some components that
participate in food digestion. It is of interest to note that
the body is capable of producing the cholesterol that it
needs, hence, the extra consumed from foods may
predispose the body to some ill health states or conditions.
As earlier mentioned cholesterol is transported in the
blood by HDL (good -cholesterol) and LDL (bad
cholesterol). The higher the level of LDL cholesterol in
the body the greater the chances of developing heart
disease [5] and the higher the level of HDL cholesterol in
the blood the lower the chance of developing heart disease
[6,7]. The LDL-C can be estimated using Friedewald
formular below:

LDL-C=TC-HDL-C-TG/5

Where TC is Total Cholesterol, TG is Triglyceride.

Atherosclerotic plaque which builds up in the arterial
vessels is made up of cholesterol, fat, calcium and other
substances present in the blood. It makes the arteries not
to be flexible and reduces the available space for blood
flow within the arteries. Total cholesterol in the body is
made up of LDL cholesterol, HDL cholesterol and
Triglycerides. The relationship between these, in
overnight fasted state, is expressed in the Friedwald
formular above. A TC level of < 200mg/dl is desirable; a
value between 200-239 is borderline high while >
240mg/dl is too high. HDL-C level of > 40mg/dl is
desirable but if it is < 40 there is need to do the total lipid
profile of the blood. LDL-C level of 100mg/dL is optimal,
100mg/dL is near optimal, 130-159mg/dL is borderline
high, 160-189 is high while >190mg/dL is very high. For
triglyceride borderline high is 150-199mg/dL and >
200mg/dL is high. All these values are after a 9 to 12 hour
fast. [8]. HDL cholesterol can be likened to arteries
vacuum cleaner because it removes plague from the
arterial walls, reverse blockages and carry cholesterol
back to the liver. The liver then deposits the cholesterol in
the bile and it flushes out with bowel movement. This
shows that the lower the amount of HDL cholesterol in the
body the higher the risk of heart disease. It is therefore
pertinent that the foods sources of the different types of
cholesterol be known so as to guide individual towards a
healthy food choices as far as cardiovascular health is
concerned.

Fatty fish such as salmon, tuna, halibut, and mackerel
are rich in omega-3-fatty acids which contain a lot of HDL
cholesterol. Also tree nuts such as almonds, walnuts,
cashew nuts have high levels of HDL cholesterol and are
also rich in polyunsaturated fatty acids. Fish oil
supplements may also be taken in order to boost the level
of HDL cholesterol in the body.

Parameters which are commonly used for evaluating
poultry egg quality are : pH, albumen and yolk weight and
height [9]; microbial load/count [10]; egg length, egg
width, shape index, breaking strength, albumen height.,
haugh unit and shell thickness [11]. Other parameters
include; yolk colour, yolk index, egg shape index, specific
gravity and haugh unit [12].

Different possible measures have been applied to
reduce the cholesterol content of egg. Feeding of laying
chickens with water leaf mucilage (up to 200ml/L of
drinking water) was observed to significantly reduce
cholesterol content of egg yolk [13]. Consumption of diet
containing 0.25% dry ginger and 0.3% garlic for 4 weeks
was observed to reduce egg yolk cholesterol by 24.8% in
quail egg with a concomitant reduction in serum total
cholesterol, triglyceride, LDL, VLDL and liver cholesterol
but increased plasma HDL cholesterol significantly [14].
Morestill, supplementation of laying hens diet with
Atorvastin (0.03%), Niacin (375ppm) and EDTA (0.5%)
was reported to reduce egg yolk cholesterol content by up
to 35% in White Leghorn laying hens [15]. Similarly, diet
containing 0.04% Rhodobacter capsulatus for 60 days
resulted in reduced cholesterol content of egg yolk, serum
and hepatic cholesterol but increased excreta cholesterol
in laying hens [16]. Vidal et al., [17] also reported that
feeding of laying hens with diet containing up to 25%
cashew nut (Cashew nut meal) was observed to reduce the
cholesterol content of egg yolk but increased
monounsaturated/ saturated fatty acid ratio of the yolk in
chicken eggs. Feeding of Lohmann Brown laying chickens
with feed fortified with olive leaf powder (at 3%) was
observed to reduce the cholesterol content of the egg yolk
by 10% and also increased the intensity of the yellow
colour of the yolk but had no effect on feed intake, egg
weight and egg yield [18] while garlic (Allium sativum)
powder in the diet of hens was observed to significantly
reduce egg Yyolk cholesterol but increased serum
cholesterol in a dose dependent manner, that is, the higher
the garlic in the diet the higher the serum cholesterol [19].
Replacing soybean meal with sunflower seed meal was
found to reduce egg yolk cholesterol of Rugao laying hens
after 6 weeks [20]. Feeding of 222 HyLine Brown laying
hens for 24 weeks on diet containing probiotic Pediococcus
acidilactici reduced the egg yolk cholesterol by 10%
independent of the dose of the probiotic in the feed. There
was also reduction in number of broken eggs and eggs
without shell with a concomitant increase in egg weight
and egg shell thickness [21]. This suggests that the
inclusion of probiotic Pediococcus acidilactici in poultry
feed has potential commercial applications for improvement
in hen performance and egg quality during the laying
period [21]. The inclusion of Cordyceps militaris waster
medium in feed of 22 weeks old Hendrix laying hens for
12 weeks markedly reduced the egg cholesterol with no
alteration in egg yolk weight, egg shell weight and
thickness as well as egg yolk colour [22]. Cordyceps
militaris waster medium is a by-product of the edible
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portion of the fruiting body of Cordyceps fungi. However,
no change was observed in egg yolk cholesterol, feed
intake, egg yield and mass in Lohmann Brown Laying
eggs after feeding them with a diet formulated with
strawberry leaf powder for 10 weeks [23]. Replacement of
soybean meal with low-fiber sunflower meal (Helianthus
annus L.) in the feed of ISA Brown layers for 10 weeks
reduced serum and egg Yyolk cholesterol and LDL
cholesterol concentration but increased HDL cholesterol
level thus suggesting that the replacement of conventional
soybean with low fibre sunflower meal may be a feasible
alternative in the feed of laying hens to improve egg

quality and produce eggs with low cholesterol content [24].

Morestill, increasing the dietary concentration of
Gynura procumbens reduced serum and egg yolk
cholesterol and triglycerides significantly in Hy-Line
Brown layers that were fed with the diets at 2.5, 5.0 and
7.59/kg diet for 56 days (8 weeks). There was also
reduction in excreta total anaerobic bacteria, Clostridium
spp and Escherichia coli thus indicating that dietary
supplementation with G. procumbens could reduce egg
yolk cholesterol and suppress harmful excreta microflora
[25]. Extra virgin olive oil in the diet of laying hens up to
2.5% was reported to lower serum and egg Yyolk
cholesterol level but increased polyunsaturated fatty acid
composition of the egg [26]. Supplementation of Bovans
white laying hens feed with fish oil at 3.5% for 12 weeks
markedly reduced egg yolk cholesterol by 14.5%
compared to the negative control with a concomitant
30.5% increase in linolenic fatty acids of the eggs [27].
All these scientific reports only reported the effect of
different types of feed formulation on the cholesterol
content of the eggs produced but there is scarcity of the
influence of storage on the cholesterol content of poultry
eggs. This study was therefore designed to compare the
cholesterol content and the storage quality of chicken and
quail eggs under the two commonly used methods of storage.

2. Materials and Method

2.1. Egg Collection

Seventy two eggs of 9 weeks old Japanese quails and
seventy two eggs of 53 weeks old ISA Brown chickens
were used for this experiment. The eggs were collected at
point of lay and 36 of each were stored at room
temperature (27°C) while the remaining 36 eggs were
stored at refrigerating temperature (4°C) for 5 weeks. Six
eggs were picked from the lot on the day of lay and
weekly during storage and analyzed for pH, cholesterol
content and microbial load/ count

2.2. pH Measurement

The egg was broken and was carefully separated into
yolk and albumen. The pH of each was determined using
HANNA pH meter, U.S.A.

2.3. Determination of Cholesterol Content

The cholesterol was measured using a test kit. Randox
kit, UK was used to determine cholesterol of the egg
albumen and egg yolk separately and the procedure as
stipulated by the manufacturer was followed. To 1ml of
reagent 10pl of sample was added. This was then
incubated for 10 minutes at room temperature (25°C).
Color changed from colorless to pink or violet and the
optical was read at 546nm. This procedure was repeated
for standard and blank using the standard and distilled
water respectively in place of the sample. Cholesterol
content was then calculated thus:

Optical density (sample)

Serum cholesterol = - -
Optical density (standard)

x concentration of standard (mg/dl).

2.4. Plate Count or microbial count using The
Pour Plate Method [28]

One (I) ml of the sample was aseptically dispensed into
a sterile petri dish using a sterile pipette. A measured
quantity (15 - 20ml) of sterile nutrient agar was added and
the two mixed thoroughly by swirling gently. The dish
was then incubated at 37°C for 18-24hours. The number
of colonies growing in the agar plate was then counted.

For Coliform, MacConkey Agar was used.

For Anaerobes, MRS Agar (MRS = de Manns Rogosa
and Sharpe) was used.

For Fungi, Potato Dextrose Agar was used.

For Aerobes, Nutrient Agars was used.

2.5. Statistical Analyses

Results were expressed in mean + standard deviation
and ANOVA (at p< 0.05) was used to compare mean values.

3. Result and Discussion

3.1. pH of Egg Albumen and Egg Yolk

On the day of lay the pH of both albumen was alkaline
(CA-7.48; QA-8.67) while that of yolk was slightly acidic
(CY-5.65; QY- 5.92) as expressed in Table 1.

Table 1. Effect of storage on the pH of chicken and quail egg albumen and yolk

RO R1 Cl R2 C2 R3 C3 R4 C4 R5 C5
CA 7.48/0.17 9.37/0.16 7.65/0.01 10.01/0.07 8.0£0.01 11.15/0.03 8.2470.01 11.96/0.02 8.58/0.04 12.31/0.29  8.94/0.03
CY 5.65/0.20 6.59/0.07 5.85/0.03 7.64/0.03 6.06/0.05 7.93%0.02 6.15/0.03 8.07%/0.03 6.65/0.03 9.56/0.02  6.85/0.03
QA 867034 957/0.19 8.96/0.02 10.6470.03 9.0370.02 11.86/0.03 9.1870.02 12.7070.09  9.4470.02  12.99/0.61  9.83/0.04
QY 5.92/0.18 6.45/0.04 5.98/0.02 7.85/0.02 6.18/0.03 8.18%/0.03 6.24/0.01 9.26%/0.02  6.52/0.02 10.00/0.03  6.86/0.02

*. data (in column) are significantly different
9 -- data (in column) are significantly different
CA - Chicken albumen
CY - Chicken yolk
QA-- Quail albumen
QY - Quail yolk
RO - pH on the day of lay
R1 --- pH at 1 week room temperature storage
C1 ---pH at 1 week cold storage.
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The pH of both the albumen and yolk of the two
different types of eggs increased with increase in storage
time but the pH of the eggs stored at room temperature
was significantly higher than that stored in a refrigerator.
The pH values of quail egg albumen and yolk were
significantly higher than that of chicken egg throughout
the experimentation Eeriod except in the chicken yolk and
quail yolk at the 5" week cold storage between which
there existed no significant difference (p<0.05). This
result suggests that the higher the pH of these two poultry
egg components the lesser the quality because signs of
loss of quality such as the changing of the yellow colour

of the yolk in quail eggs to black at the 5" week of storage
at room temperature was evident. Silversides and Budgell ,
[29] also observed an increase in the pH as well as
whipping volume and a decrease in albumen height with
increase in time of storage of eggs (5days to 10 days) from
Brown Leghorn hen (ISA Brown) and Babcock hens
(commercial white egg layer). There is dearth of past
scientific report on the pH of poultry eggs with respect to
the storage period, hence, appreciable comparison cannot
be made.

3.2. Cholesterol Content

Table 2. Effect of storage on the cholesterol content (mg/g) of chicken and quail eggs

RO R1 C1 R2 c2

R3 C3 R4 C4 R5 C5

CA 22.671.21 32.00/1.27 28.17711.33 35.17/1.17 29.6771.63
CY 33.67%2.34 52.83%2.23 48.00/1.79 52.50/1.04 58.50/0.55
QA 34.3371.03 34.83/0.75 34.93/0.75 38.33/0.52 38.8370.75
QY 46.83%/0.98 46.83%/1.47 46.38/1.03 54.17/1.33 57.00/0.89

37.1711.47
56.33%/1.12
40.6771.97
63.83%/1.47

62.6771.63
96.00%2.53
49.3372.07
68.67%/2.85

46.50/1.87
74.33%/3.32
48.17/1.17
67.17°%/1.47

54.17/3.86
78.17%/3.40
51.17/3.25
68.009/1.41

57.6714.23
84.33%/2.80
43.1771.83
66.67%0.82

31.33/3.45
64.00/3.23
41.0012.10
63.85/1.57

*_-data (in column) are significantly different
9 --data (in column) are significantly different
CA - Chicken albumen
CY - Chicken yolk
QA-- Quail albumen
QY — Quail yolk
RO - cholesterol content on the day of lay
R1 --- cholesterol content at 1 week room temperature storage
C1 ---cholesterol content at 1 week cold storage.

On the day of lay the cholesterol content of quail
albumen and yolk were significantly higher than that of
chicken egg but at the 5™ week of storage the cholesterol
content of chicken egg was significantly higher than that
of quail eggs (Table 2). The cholesterol content of the
eggs stored at room temperature significantly increased
more than that stored at cold temperature. Though there is
disparity in the values obtained the cholesterol content of
the yolk on the day of lay as observed in this study is
comparable to the report of Aziz et al., [30] who reported
that the average cholesterol content in chicken, duck and
quail eggs was 7.65+0.28mg/g yolk, 10.36+0.94mg/g yolk
and 16.05+0.63mg/g yolk respectively. The cholesterol
content in egg of chicken as reported by Sujatha et al., [31]
was higher than that observed in this study. They reported
that the cholesterol in the egg and the cholesterol /g of the
yolk of range reared rural chicken was 180mg/g egg and
13.4mg, that of urban backyard chicken was 187mg/g egg
and 13mg which were lower than that of commercial layer
eggs which was 207mg/g egg and 14mg. The results
observed in this study was also lower compared to the
report of Naviglio et al., [3] who observed that the average
cholesterol content of eggs in local Italian market was
157+ 3 mg/g egg. The variation in all these reports may be
a resultant effect of feed, strain of chicken, season etc. On
the other hand the cholesterol content of egg sampled in
U.S. retail market relatively lower than the values
obtained in this study. The average cholesterol content of
eggs in U.S. retail markets was 423mg/110g in 2000-2001
while in 2010 it was 372mg/100g [32]. The results of this
study was relatively higher than that observed by Bair and
Marion, [33] who reported a cholesterol range of 12.77 to
21.99mg/g yolk in avian species, specifically; guinea fowl,
chicken, pheasant, quail, turkey, duck, goose and dove.
The presumed belief or assumption that egg albumen does
not contain cholesterol has made many to neglect this part
of poultry eggs as far as cholesterol content is concerned
but this study hereby calls the attention of researchers to

this concept because egg albumen was observed to contain
some cholesterol, though the fractionation of this total
cholesterol into the different types is necessary for proper
explanation of the nutritional significance.

3.3. Microbial Analyses

The eggs were sterile throughout the experimentation
period. This shows the effectiveness of the cuticle layer on
unwashed poultry eggs in preventing microbial invasion.
This also suggests that the reduction in quality of the eggs
with storage, especially in eggs stored at room
temperature, was not as a result of microbial invasion but
was due to the biochemical reactions within the eggs. This
deterioration as evident in the quail egg yolk which has
turned black at the 5™ week of room temperature storage,
yet the eggs were found to be sterile. This contradicts the
report of Staji et al., 2012 who observed Salmonella
enteritidis as most prevalent in quail egg in Semnan area
of Iran [34]. The observation in this study is also in
conflict with the result of Katayama et al., [35] who
reported the presence of Salmonella enteritidis in the inner
content of quail eggs before immersion into a broth
containing the microbe.

4. Conclusion and Recommendation

The cholesterol content of chicken egg was lower than
that of quail eggs on the day of lay but at 5 weeks of
storage that of chicken eggs became higher than this
parameter in quail egg. The higher the pH of an egg the
lesser the quality. The deterioration that commonly occurs
in eggs with time of storage is not as a result of microbial
invasion but due to the biochemical reaction within the
egg. However, fractionation of the cholesterol content of
these eggs is recommended for a deeper understanding of
the nutritional significance.
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