Biological Forum — An International Journal 14(4): 232-236(2022)

ISSN No. (Print): 0975-1130
ISSN No. (Online): 2249-3239

Biochemical and Sensory Characterization of Chicken Eggs from different Farm
Production System

Deepak Singh®, Nazim Ali%, Dev Saran Sahu?, Mahesh Kumar Bharti®, Ahmad Fahim*
and Pramod Kumar Maddheshiya?
'Department of Agriculture, Meerut I nstitute of Technology Meerut (Uttar Pradesh), India.
2Department of Animal Husbandry and dairying
Sardar Vallabhbhai Patel University of agriculture and technology Meerut (Uttar Pradesh), India.
3Department of Veterinary Physiology and Biochemistry
Sardar Vallabhbhai Patel University of agriculture and technology Meerut (Uttar Pradesh), India.
“Department of Livestock and Production Management
Sardar Vallabhbhai Patel University of agriculture and technology Meerut (Uttar Pradesh), India.

(Corresponding author: Deepak Sngh*)
(Received 15 August 2022, Accepted 27 September, 2022)
(Published by Research Trend, Website: www.researchtrend.net)

ABSTRACT: The objective of this study was to evaluate the biochemical and sensory evaluation of chicken
eggs from different farm system. Biochemical parameters such as total protein and glucose in egg white
was analyzed 4.49+0.13, 3.85+0.13 and 2.27+0.13, (mg/ml) and 0.72+0.03, 0.78+0.03, and 0.84+0.03 (mg/ml),
total cholesterol in egg yolk was 10.11+0.09, 9.01+0.09, and 7.56+0.09 (mg/ml). But the total cholesterol in
whole egg was analyzed 5.51+0.05, 6.44+0.05, and 4.42+0.05 (mg/ml) for mechanized, semi-mechanized,
and non-mechanized far ms respectively. The biochemical parameter of egg from different farm indicated
that protein and cholesterol content was significantly higher (P<0.01) in the eggs from mechanized farm,
but lower in carbohydrate content. During sensory evaluation of egg the overall acceptability in terms of
taste and flavor of eggs collected from mechanized poultry farms at day 1, day 7, day 14, and day 28 was
significantly higher (P<0.01). The sensory attributesin term of taste, flavor, and over all acceptability was
superior in eggs collected from mechanized farm. The results revealed that the external and internal egg
traits differ with the level of mechanization. The eggs from mechanized farm were found to be superior in
overall quality, taste and had greater shelf life.
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INTRODUCTION

The contribution of poultry products to the provision of
numerous key components for adequate and balanced
human nutrition is significant. Eggs are a great meal
option for many people with unique dietary needs
because of their high nutritional density in relation to
their calorie level. Despite recent scientific and
technological advancements in the poultry business
making it feasible to produce eggs in plenty and at a
low cost, egg consumption has not significantly
increased in the majority of countries (Kumar et al.,
2021). The main causes of this are eating patterns, the
high cholesterol content of eggs, and the notion that
foods high in cholesterol have a significant role in the
development of atherosclerosis and heart disease. A
daily consumption of fewer than 300 mg of dietary
cholesterol is advised. A single egg has a 220 mg of
cholesterol (Aziz et al., 2012). The cholesterol content
of the egg yolk may be affected by a number of factors
such as the age of the hen, genotype, rearing system and
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diet, and can be lowered by environmenta and
nutritional manipulations (Aygun and Olgun 2019).
Due to the high quality proteins and wide range of
vitamins and minerals it contains, eggs are a very
nutrient-dense food. The albumen, sometimes referred
to as the egg white, makes up about 58% of an egg's
weight. The egg white is made up of two thick layersin
concentric layers, divided by inner and outer thin
layers. The vitelline membrane that encircles the yolk is
continuous with the chalazae, which are found inside
these layers of the albumen. Ovalbumin makes up more
than half of the protein in egg whites, with smaller
contributions from conalbumin, ovomucid, and
globulins (including lysozyme, which can lyse some
germs), (Solis et al., 2017). Whites are frequently
cooked and consumed on their own or added to recipes
since they contain more protein than the yolk. When
used in place of a complete egg, egg whites increase
protein while decreasing fat and cholesterol (Shinn et
al., 2016).

14(4): 232-236(2022) 232


www.researchtrend.net

About 50% of an egg yolk's weight is made up of
solids. Lipoprotein particles such as high-density
lipoprotein (HDLs), low-density lipoprotein (LDLS),
and phosvitin are among the principal components of
the solid matter in egg yolk, which is mostly composed
of lipids (65-70% on a dry basis) and proteins (30% on
a dry basis) (Sheoran et al., 2017; Ukachukwu et al.,
2017). Approximately 0.6% of the 1.0% of tota
carbohydrates in eggs is found in free form. The
primary carbohydrate found in eggs is glucose, which
has been demonstrated to interact quickly with egg
proteins. In the present study egg produced under
different farm conditions were analysed for better
nutritional quality.

MATERIAL AND METHODS

Collection of egg: Eggs were collected from different
farms under different production system. These farms
were classified based on the levels of mechanization,
i.e.  mechanized, semi-mechanized and non-
mechanized. These eggs were compared based on
external and internal traits to assess the quality of eggs.
Sample preparation: Collected chicken eggs from all
the three types of farms were 1 day old. Eggs were
washed by tap water, left to dry, and then stored at 4°C
within 5 day of purchase before experiments.

Analysis of biochemical parameters: The egg white
and yolk were separated, and the chalazae were taken
out, in order to determine the proximate components of
eggs. To get rid of chalazae and any albumen residue
stuck to the vitelline membrane, the yolk was carefully
rolled on filter paper (Whatman No. 4). Using a scalpel
blade, the vitelline membrane was then split, and the
yolk was collected in a beaker. Manual egg breaking
was used to obtain the entire egg. Next, a gentle whisk
was used to combine the egg white, yolk, and entire
egg. The protein, cholesterol, and glucose content of
whole eggs, egg whites, and yolks were examined to
determine their proximate composition.

Estimation of total protein from egg white: Using the
biuret method, the total protein in the egg white
samples was calculated. One medium-sized chicken egg
was carefully divided into its white and yolk. The egg
white's volumes were measured in a graduated cylinder
that had aready been pre-weighed before being
weighed on an analytica baance. Protein
characterisation was done using the extracted egg
white. After that, distilled water 10 times its volume
was carefully incorporated into the egg white before
being diluted. The egg white solution was then
centrifuged for 15 minutes at 18,000 g and 4°C. The
supernatant's protein content was calculated using the
Biuret method. The reduction of Cu*" by protein in an
alkaline environment is the foundation of this protein
quantification technique. With the resultant Cu”, biuret
reagent acid forms a blue-colored combination. At 546
nm, the complex's absorbance was gauged. The content
was ascertained after 5 minutes of incubation at 37°C.
Samples with the same amount of protein as the control
sample were given the solubility of 100%.

Estimation of glucose by glucose oxidase method:
The sample glucose is transformed into gluconate and
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hydrogen peroxide by the enzyme glucose oxidase
(GOD). The chromogen-4-amino antipyrine/phenolic
molecule is oxidised (POD) by hydrogen peroxide in
the presence of peroxidase to a red-colored product.
According to Trinder's 1969 research, the intensity of
the red-colored substance, which is detected at 505 nm,
is proportionate to the glucose concentration.
Estimation of cholesteral in egg yolk and whole egg:
The CHOD/POD technique was used to estimate
cholesterol (Jonas et al. 1984). By using cholesterol
ester hydrolase (ChEH), the sample's cholesterol esters
are hydrolyzed in this procedure. Cholesterol oxidase
then produces 4-cholesten-3-one and H,O, from the
free cholesterol that has been liberated (CHOD).
Hydrogen peroxide (H,0,) and 4-Aminoantipyrine are
converted into a detectable red quinonimine derivative
that absorbs light at 505 nm in the presence of phenol
and peroxidase (POD).

Sensory evaluation of eggs: The eggs from different
breeds/varieties of chicken was collected and stored at
4°C till their sensory evaluation. A panel of 10 semi-
trained members was selected and then carried out the
overal acceptance test based on taste, aroma,
appearance and flavour by using 9-point Hedonic scale,
where 9 is “like extremely” and 1 is “dislike extremely”
as described by (Amerine et al.,1965). A panellist from
students and staff of the University who was willing to
consume eggs and having no allergies to eggs was
selected for the experiment. The panellists were
introduced to different evaluation techniques (e.g.,
smelling and tasting eggs) and evauation of the
different testing procedures was discussed. The test was
carried out between the hours of 09:30 to 11:30 am,
with the consideration within that time the panellists are
not too hungry nor too full. The eggs were-

— Hard-boiled eggs: The eggs were cooked in boiling
water for 8 min, cooled slowly to room temperature,
shelled and the yolks separated.

— Semi-boiled eggs: The eggs were cooked in boiling
water for 4 min, cooled slowly to room temperature,
shelled and the yolks separated.

Each egg was divided into 4 portions. A plate
containing each portion of egg from different breeds
was presented to the panellist. The portions for odours
evaluation were stored in sealed containers to preserve
odours compounds. The samples were prepared without
salt addition. The panellists were instructed to cleanse
their palate (mouth) between each sample with normal
sdline water. The sensory evaluation was based on
following attributes of egg:

(a8 Aroma: Odour of the whole egg coming from the
reared container in which the portion of eggs were kept.
(b) Flavour: The distinctive aroma of the yolk, bringing
it close to the nostrils.

(c) Taste: The presence of something agreeable or
disagreeable differing from the typical egg taste.

(d) Overall acceptability: An integrated sensation based
on aroma, flavour, after taste, and presence of off-
flavour (if any).

Statistical analysis: The data of different variables
were analysed by MIXED Model of SPSS software
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(SPSS for Windows, V 19.0; SPSS, Inc., Chicago, IL,
USA)

RESULTSAND DISCUSSION

Biochemical Parameters. The average total proteinin
egg white of eggs in collected in different farm
categories in mg per ml was analysed 4.49+0.13,
3.85+0.13 and 2.27+0.13,(mg/ml) for mechanized,
semi-mechanized and  non-mechanized  farms
respectively. The total protein content in mg per ml
recorded on the treatment groups differed significantly
(P<0.01). The egg as a whole is considered as a good
source of protein and lipids, but egg white mainly
consists of water (88%) and protein (11%) and it is
lacking in lipids. Total protein contents in the eggs of
mechanized farm condition was maximum than semi-
mechanized and non-mechanized farm condition.
Nutritional factors can aso affect egg white quality.
The diets adopted have a high correlation with egg
white composition. It has been demonstrated that egg
white content is influenced by feed vitamin
concentration, particularly water soluble vitamins. The
egg white is a good source of riboflavin, folic acid,
niacin, thiamine, pyridoxine, pantothenic acid, biotin,
and vitamin B, and the concentrations of these
nutrients depend on the content of the diet (Leeson and
Caston 2003). The egg white also does a good job of
transferring trace elements. lodine (Yalcin, 2001),
selenium (Surai and Dvorska 2001), and copper
(Idowu, 2006) concentrations in egg whites are related
to diet levels. The average glucose content in egg white
of eggs, collected in different farm categories in mg per
m was anadlysed 0.72+0.03,0.78+0.03, and
0.84+0.03(mg/ml)for mechanized, semi-mechanized,
and non-mechanized farms respectively. Total glucose
contents in the eggs of mechanized farm condition was
minimum than semi-mechanized and non-mechanized
farm condition.

The average total cholesterol in egg yolk of eggs in
collected in different farm categories in mg per ml was
anadysed 10.11+0.09, 9.01+0.09, and 7.56+0.09
(mg/mi)for mechanized, semi-mechanized, and non-
mechanized farms respectively. But the average total
cholesterol in whole egg of eggs in collected in
different farm categories in mg per ml was analysed
5.51+0.05, 6.44+0.05, and 4.42+0.05 (mg/ml)for
mechanized, semi-mechanized, and non-mechanized
farms respectively. The total cholesterol content in both
yolk and whole egg in mg per ml recorded on the
treatment groups differed significantly (P<0.01).
Sheoran et al. (2017) reported higher mean values of
egg yolk cholesterol (13.55 mg/g) in white leghorn
chickens compared to the current investigation.
According to Ukachukwu et al. (2017), the average
amount of cholesterol in egg yolks was 4.03 mg/g in
chicken eggs and 6.79 mg/g in quail eggs. According to
Aziz et al. (2012), chicken, duck, and quail eggs had
mean cholesterol levels of 7.65 0.28, 10.36 0.94, and
16.05 0.63 mg/g, respectively. Quail eggs had a
considerably greater cholesterol level (P<0.05)
compared to chicken and duck eggs, while chicken eggs
had a much lower cholesterol content. In addition, duck

Singh et al.,

Biological Forum — An International Journal

eggs cholesterol content differed significantly (P
<0.05) from that of chicken and quail eggs. The
findings of the present investigation were numerically
different from those published by Jalaludeen et al.
(2004), who found that duck eggs had greater
cholesterol levels than chicken eggs (884 and 548 mg
per 100 g, respectively, for duck and chicken eggs). In
accordance with the current findings, Jalaludeen et al.
(2006) aso stated that the eggs of chicken, duck, and
quail contain 423, 884, and 844 mg of cholesterol per
100 g, respectively. The cholesterol level in duck and
quail eggs was on the greater side, while that in chicken
eggs was on the lower side, despite the fact that the
numbers in the previous studies on cholesterol content
were numerically different from the current findings.
Many factors affect the cholesterol content of egg and
serum. In this experiment, total cholesterol contents egg
yolk in mechanized farm condition was maximum than
semi mechanized and non-mechanized farm condition.
But total cholesterol contents in whole egg in semi-
mechanized farm condition was maximum than
mechanized and non-mechanized farm condition. Eggs
from laying hens raised in floor pens had lower
cholesterol levels than eggs from chickens raised in
cages. This result, however, was different from
Scholtyssek, (1982) in terms of egg cholesterol content,
he came to the conclusion that cage raising performed
better than the alternative rearing strategy. According to
Turk and Barnett (1971), these differences between
cage and floor pen rearing were not substantial and
caled for additional research. Cage upbringing was
cited by some researchers as a stressor that significantly
increased serum cholesterol.

Sensory evaluation of eggs. The results of sensory
evaluation of egg are present in Table 1. The overall
acceptability in terms of taste and flavour of eggs
collected from mechanized poultry farms at day 1, day
7, day 14, and day 28 was 7.07+0.03, 6.98+0.02,
6.87£0.02, and 6.79+£0.02, respectively. The taste of
eggs at mechanized farms at day 1 day 7, day 14, and
day 28 was 7.53+0.20, 7.31+0.21, 6.93+0.03, and
6.75+0.06, respectively. . The flavour of eggs at
mechanized farms at day 1 day 7, day 14, and day 28
was 6.54+0.02, 6.50+0.02, 6.47+0.03 and 6.45+0.02,
respectively.

The overall acceptability in terms of taste and flavour
of eggs collected from semi-mechanized poultry farms
a day 1, day 7, day 14, and day 28 was 6.72+0.02,
6.72+0.02, 6.35+0.08, and 6.23+0.07, respectively. The
taste of eggs at semi-mechanized farms at day 1 day 7,
day 14, and day 28 was 6.93+0.07, 6.75+0.05,
6.54+0.07 and 6.33+0.03, respectively. . The flavour of
eggs at semi-mechanized farms at day 1 day 7, day 14,
and day 28 was 6.40+0.02, 6.38+0.02, 5.53+0.06, and
5.40+0.04, respectively.

The overall acceptability in terms of taste and flavour
of eggs collected from non-mechanized poultry farms at
day 1, day 7, day 14, and day 28 was 6.13+0.06,
6.03+0.05, 5.95+0.07 and 5.83a+0.06 respectively. The
taste of eggs at non mechanized farms at day 1 day 7,
day 14, and day 28 was 6.62+0.06, 6.51+0.08,
6.28+0.07, and 6.16+0.04, respectively. The flavour of
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eggs at non mechanized farms at day 1 day 7, day 14,
and day 28 was 5.26+0.03, 5.14+0.02 5.95+0.07 and
5.83+0.06 respectively. In arelated study, the panellists
had a tendency to rate the look of farm eggs higher than
the eggs produced using industrial production
processes. Contrary to what Hayat et al. (2010);
Schneider et al. (2013) stated, they discovered no
appreciable variations in the appearance and texture of

eggs produced using conventional and organic methods.
The interior quality of the egg may have decreased
during the storage period, which could account for the
variations in appearance. Another factor to take into
account was the diverse bird genetics used in egg
production systems (Wan et al. 2019) and the various
food supplements used (Janist et al. 2019), both of
which affected the egg's appearance.

Table 1: Total content of Protein, Glucose and total cholesterol in chicken eggs produced from different farm

categories.
Parameters (mg/ml)
Farms Protein Glucose Cholesterol
(Egg white) (Eggwhite) | Cholesteral (eggyolk) | (hoje egg)
Mechanized (S,) 4.49+0.13° 0.72+0.03° 10.11+0.09° 5.51+0.05"
Semi- mechanized (S,) 3.85+0.13° 0.78+0.03° 9.01+0.09° 6.44+0.05°
Non mechanized (S;) 2.27+0.13° 6.84+0.03% 7.56+0.09° 4.42+0.05%
Least square means being different superscript in row differ significantly (P<0.01)
Table 2: Sensory evaluation of eggs.
Farms Parameters 1day 7 day 14 day 28 day Overall mean
Taste 7.53+0.207 7.31+0.21° 6.93+0.03° 6.75+0.06™ 7.13+0.13
) Flavor 6.54+0.02° 6.50+0.02° 6.47+0.03% 6.45+0.02% 6.56+0.06
Mechanized Overdl
| 7.07+0.03° 6.98+0.02% 6.87+0.02% 6.79+0.02> 6.93+0.03
acceptability
Taste 6.93+0.079 6.75+0.05% 6.54+0.07% 6.33+0.03° 6.63+0.04
) ' Flavor 6.40+0.02% 6.38+0.02° 5.53+0.06° 5.40+0.04% 5.93+0.03
Semi-mechanized Overall
| 6.72+0.02% 6.61+0.02* 6.35+0.08° 6.23+0.07% 6.48+0.02
acceptability
Taste 6.62+0.06™ 6.51+0.08° 6.28+0.07° 6.16+0.04° 6.39+0.05
) Flavor 5.26+0.03~ 5.14+0.02% 5.00+0.04% 4.91+0.04 5,08+0.04
Non mechanized Overall
| 6.13+0.06™ 6.03+0.05™ 5.95+0.07% 5.83+0.06° 5.99+0.07
acceptability

Least square means being different superscript in row differ significantly (P<0.01)

CONCLUSION

Undoubtedly one of the most adaptable food is chicken
eggs. They include vital vitamins, minerals, and high-
quality proteins, carbs, and fats that are simple to
digest. Our study showed a significance difference in
the biochemical composition of eggs produced under
different farm conditions. Biochemical analysis
revealed a significance difference in total protein, total
cholesterol and glucose. Protein content of egg under
different farm system was higher in the eggs of
mechanized farm system and the carbohydrate content
was lower in the mechanized system but cholesterol
content was lower in non-mechanized farm. In case of
sensory evaluation of eggs, the trained panelists showed
that the eggs from mechanized farm system were
preferable in terms of flavor, aroma, and overal
acceptability. So the sensory attributes in term of taste,
flavor, and over all acceptability was superior in eggs
collected from mechanized farm.

FUTURE SCOPE

The findings of this study will be useful for the poultry
forming in production of high-quality eggs for breeding
of next generation as well as for egg consumers in
selecting high-quality eggs for consumption.
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