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ABSTRACT

The present study was conducted to compare and physical quality of egg
yolk and egg white of birds from three differeninggypes (domestic chicken, hybrid
chicken and guinea fowl). The egg yolk and whitenf each of the bird were separated
and analyzed for proximate, vitamins and mineraisigi standard analytical methods.
The eggs of the 3 bird species showed similar ebsicape, however, weight of whole
egg, egg white and yolk of hybrid chicken was maayher than that of domestic and
guinea fowl. The moisture (60.48:44%) and vitamin C (121.50+14mg/1009)
contents of egg yolk were significantly higher igbhid chicken than in domestic
chicken and guinea fowl while the protein (5.8788%), ash (1.32*03%) and vitamin
C (68.500.70mg/100g) contents of egg white was higher ibrigy chicken than
domestic chicken and guinea fowl. However, moistortents (87.433%71%) of egg
white from guinea fowl was significantly (p<0.05)gher than hybrid chicken. All
elements considered in this study had higher cdaretgons (mg/100g) in egg yolk than
white except for Na whose concentrations were higheegg white than yolk. The
concentration of K(321.50+7.62 and 119.5(:6.2), Fé* (12.45 9.09 and 4.453.0.8)
and C&" (26.6090.63 and 9.23 8.22) for egg yolk and white respectively was
significantly (p<0.05) higher in guinea fowl tharordestic and hybrid chicken.
However, Na contents in hybrid chicken (850.2R:#40 and 975.09.00) for egg yolk
and white respectively was significantly (p<0.0%gjHher than that of guinea fowl and
domestic chicken. It is concluded that egg yolk wite of hybrid chicken were riches

, vitamin C and sodium than guinea fowl and doneesticken.
While egg yolk and white of guinea fowl were richK*, F&* and C&"
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1. INTRODUCTION

A balanced diet is essential for normal growth,ltheand preservation of the human
body. Eggs have constituted an important part ohdmu diets for centuries because of
its high quality protein [1]. They are known to plypthe best proteins besides milk [2].

It is also rich in amino-acids, carbohydrates, lgatigestible fats and minerals, as well
as valuable vitamins [3]. The yolk and white comgats are all of high biological value

and are readily digested [4].

Eggs play important culinary roles and are theeefprepared into different dishes.
There are many types of poultry species’ eggs agoable as a protein and amino acid
supplement [5]. Nigeria has the highest number aidltpy farm in Africa. Nigeria
presently produces about 300,000 tons of poultrgtrper annum officially and 650,000
tons of eggs [6]. A parallel record from Poultrysasiation of Nigeria (PAN), indicates
that Nigeria produces presently above 1.25millimmstof egg per year. South Africa is
the second producer of eggs in Africa [7]. The tjoesarises whether there are
interspecies differences in poultry eggs qualityolihmay affect the nutritive value and
quality as human food.

In Nigeria, domestic fowl dominated the poultry ustry. Out of 150 million poultry

population, 120 million (80 %) were indigenous. Destic fowl constituted 91 % of this
while guinea fowl, duck, turkey and others were 43% and 2% respectively [8].
Chicken eggs are the most commonly consumed ebgy; dare also an inexpensive
single-food source of protein. The yolk and albumalues from literature showed
33.04% (chicken yolk), 32.68% (guinea-fowl yolk),.50 % (chicken albumin), 50.3%
(guinea-fowl albumin) [8].

The guinea fowl is a bird native to the African tinant [9]. It derives its name from the
Coast of Guinea where it is believed to have oatgd. The indigenous guinea fowl
(Numida meleagris) is widely distributed in Africa where it has disit popularity
among small holder farmers. It is believed thanhgai fowls were taken to Europe and
America by the Portuguese but in these regiongtigea fowls have been scientifically
improved resulting in faster growth rate, biggedypize and enhanced egg laying
capacity [10]. Guinea fowl breeding hens prodinieker shelled eggs in comparison to
that of a regular chicken [11]. However there i@ty of information on the nutritional
qualities of eggs from domestic fowl in comparisaith eggs from other poultry
species.

In this report, the nutritional levels of the proximate, vitamiasd
minerals composition in egg yolks and egg albunuiiected from different bird’'s
species.

2. MATERIALSAND METHODS
2.1 Source of Materials:

Freshly-laid egg samples from birds of three (3edént genotypes (domestic chicken,
guinea fowl and chickebreeders) were obtained between 21 and 22 Septe2ftidr
from a poultry keeper in MinnaNigeria. The eggs were analyzed for nutritional



compositions between 23 and 26 September 2014ayhd time the domestic fowl

were approximately 28 weeks, guinea fowl were agprately 52 weeks and the hybrid
chicken were approximately 26 weeks old. The bigkhotype was Hy-Line Brown

(hybrid chicken), Pearl (guinea fowl) and normadtfeered (domestic chicken). The
domestic chicken and guinea fowl had outdoor acakslse year round Fed with cereal,
hay, clover, vegetables and green crop, accordinthé season of year. The hybrid
chicken ate balanced biocomplete cereal-based migdder with several additives
daily.

2.2 Sample Preparation

The egg amples were thoroughly washed with distilled watethe laboratory federal
university of technology, Minna. Nigeria. The yo#lad albumin were separated by
breaking a small part of the egg shell at one ertiseparating the egg albumin from
the yolk.

2.3 Evaluation of physical quality of egg

Egg weight was measured with electronic weighintamee. Subsequently, yolk was
separated from the white and weighed separately widight of shell was calculated by
subtracting the weights of yolk and white from teight of whole egg.

2.4 Proximate nalysis

Moisture and crude fat content were determined raaog to the standard methods of
A.O.A.C [12]. Ash content was determined at %50[13].Crude nitrogen was

determined by Kjeldahl method [13] and crude protggtermined by using the formula
Crude protein = Crude nitrogen x 6.25 [14]. All #realysis was performed in triplicate.

25 Mineral Analysis
The method of A.O.A.C [12] was employed for theedetination of mineral content.
2.6 Vitamin Analysis

Vitamin C and Vitamin A composition of each of te@mple, were determined by the
method of A.O.A.C [12].

2.7 Ethical learance

Ethical clearance was given by Federal UniversityTechnology, Minna/Nigeria
ethical review board (CUERB) in accordance witreinaitional standard on the care
and use of experimental animals

2.8 Statistical  nalysis

The data obtained were subjected to Analysis ofiaviae (ANOVA) using SAS
statistical package. Means were separated usingcds Multiple Range Test
(DMRT). Significance was accepted at P < 0.05.



3.RESULTS
3.1 Physical roperties

The eggs of domestic chicken, hybrid chicken andeafowl showed similar conical
shape with blunt and pointed ends; however, weifhwhole egg, egg white and yolk
of hybrid chicken was much higher than that of gairfowl and domestic chicken
respectively (Table 1)

Table 1. Physical properties of eggs collected from domesthicken Gallus
domesticus), Guinea fowl Numida meleagris) and hybrid chicken

Weight (g)
Sample Whole egg Egg yolk Egg white Shell
72.45R.41 21.404.34 37.13+ 2.1 13.92+1.01
Guinea fow 41.34+1.71° 13.56+1.08 22.7¢+1.9¢ 5.0z+ 0.9€°
Domestic chicken 34.48+20 11.87+099° 20.54+ 299 2.07 +0.33

Values follow by the same superscript are not digignificantly at p<0.05, values are
Mean_+SEM of triplicate determination

3.2 Proximate

The moisture and crude protein content was sigmifiy higher in egg white than yolk
while the crude fat and ash content was signifiganigher in yolk than in egg white for
the three (3) eggs sample. For the egg yolk theston@ and the ash contents was
significantly higher in hybrid chicken than in dostie chicken and guinea fowl.The egg
yolk from the 3 birds species show no significaiffedence in there protein and fat
content while egg white of the hybrid chicken igngiicantly lowered in moisture
(75.5040.14%) but higher in ash (1.3@03) content as compared with the guinea fowl
and domestic chicken. The protein content was fsogmtly (p<0.05) lowered in
domestic chicken (3.48t91) as compared with guinea fowl (5.8182) and hybrid
chicken (5.476€.88)

Table 2: Proximate compositions of egg yolks and egg wbdiected from domestic
chicken Gallus domesticus), guinea fowl Numida meleagris) and hybrid chicken.

Proximate (%)

Sample Moisture Protein Crudefat Ash
Egg yolk
Hybrid chicken 60.4540.14 3.4340.88 27.650.7¢ 3.4240.23
Domestic chicken 55.6@+16  3.85+40.97° 30.41+0.22 1.50+0.11
Guinea fow 50.5(+0.77° 4.30+0.62° 31.49+ 0.4 2.15+0.2*
Egg white
Hybrid chicken 75.500.14 5.474%.88 2.00 +0.03 1.32#0.03
Domestic chicken 86.90t168 3.484.9T 1.09+0.30 0.9940.27°
Guinea fowl 87.456.71 5.814#.67 1.21+0.16 0.70+0.12

Values follow by the same superscript are not digignificantly at p<0.05, values are
Mean_+SEM of triplicate determination



3.3 Minerals

Table 3 presents the results of mineral analysisdofmestic chicken Gallus
domesticus), uinea fowl (Numida meleagris) and . All elements
considered in this study had higher concentratioregg yolk than in the white except
for Na whose concentrations were higher in the whge than in the yolk for all the
species considered.

Table 3: Minerals composition of egg yolks and egg whitdlebed from domestic
chicken, guinea fowl and hybridicken.

Sample Minerals (mg/100g)
Sodium Potassium Iron Calcium
Egg yolk
Hybrid chicken 850.0022.4 162.006.88 3.5040.70"  2.9040.23
Domestic chicken 150.50+16 197.508.97 7.1040.171° 14.8090.97
Guinea fowl 191.006.7F 321.50%.62 12.45.06.09 26.609.63
Egg white
Hybrid chicken 975.0009.00 82.009.88° 0.90#0.2F  0.56.500.2F°
Domestic chicken 172.5@+16 32.50€0.9F7 2.1040.0" 5.8040.09"
Guinea fow 19€.0C+6.71° 11¢5C+2.62° 445+0.08° 9.2:+022°

Values follow by the same superscript are not disignificantly at p<0.05, values are
Mean_+SEM of triplicate determination

3.4 Vitamins

Table 3 presents the results of vitamins A and @terds of egg yolk and white from
domestic chickenGallus domesticus), Guinea fowl Numida meleagris) and

. Vitamin C content of egg yolk is higher in hybgticken (121.508.14) and
lowest in domestic chicken (97.590#1) For the egg albumin the highest concentration
of vitamin C was recorded for hybrid chicken (6880) and least was recorded for
domestic chicken (47.0@+11). However, no significant differences betwelea egg
yolk and white of the 3 bird’s species were foumdhe content of vitamin A.

Table 4: Vitamins composition of egg yolks and egg whitelexted from domestic
chicken, Guinea fowl and hybrid Chicken

Sample egg yolks (mg/100g) egg albumin  (mg/100g)
Hybrid chicken 121.503.14 0.3349.8¢ 68.5090.7F 0.2340.23
Domestic chicken 110.50+16" 0.2140.9F 47.00®.1F 0.11#.97
Guinea fow 97.5C+0.7F 0.314+0.62 52.0C+4.0¢° 0.7¢+0.6%°

Values follow by the same superscript are not disignificantly at p<0.05, values are
Mean_+SEM of triplicate determination

4. DISCUSION
4.1 Physical properties

Generally eggs of birds have oval shape with sdifférences among species. Despite
its small differences, egg shape is considerednaisnportant factor in characterizing
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bird species. In this study the eggs of domestickelm, hybrid chicken and guinea fowl
showed similar conical shape with blunt and poireeds, however eggs of domestic
chicken is more pointed than the two bird spec@silar findings have been reported
for egg shapes of quail and guinea fowl! [15]. Tigmi§icantly higher weight of whole
egg, egg white and yolk observed in hybrid chickertompared to domestic and guinea
fowl was obviously due to vast difference in theesof these three bird species. This
difference could be attributed to the various feeldlitives, antibiotics or production
stimulants fed to the hybrid chicken but deprivednéstic and guinea fowl. The weight
of hybrid chicken reported in this study (72.2541) was higher compared to 56.41g
reported for naked neck chicken and 40.5¢g forfadthered chicken [16]

4.2 Proximate composition

Protein is an essential component of human diethvisi needed for the replacement of
tissue and supply of energy. Protein deficiencyseagrowth retardation, muscle
wasting, oedema, abnormal swelling of the body @witeéction of fluid in the body of
children [17].This study revealed low protein carigein three poultry egg species and
the little amount presents are more abundant inehg white, however contrary
findings have been reported by [15], who reportemterprotein contents in egg yolk
than white from Quai and guinea fowl. Also in tetady no significant difference in the
protein content of egg yolk from the three poukyg species, however the egg white
from hybrid and guinea fowl chicken contain moretpm than egg white of domestic
chicken.

Dietary fat functions in the increase of palatayibf food by absorbing and retaining
flavours. This study also revealed that the egdis od white are good and poor source
of lipids respectively. Although no significantlyfi@rence in fat contents of egg white
from the 3 bird species, the low fat contents af edpite is an important consideration
for people who suffer from elevated cholesterokleand can also be recommend as
part of weight reducing diets. The lipids conteoit®gg yolk for the three poultry egg
species is high, a diet providing 1- 2% of its calmf energy as fat is said to be
sufficient to human beings as excess fat consumpti implicated in certain
cardiovascular disorders such as cancer and adilg The fat contents of albumin
from domestic chicken and guinea fowl in this stuslyomparable with that reported
for chicken and guinea fowl egg [19].

The ash content gives a measure of total amoumpofanic compounds like minerals
present in a food. This study revealed that the yailg and white of hybrid chicken

contain more ash than domestic chicken and guioeh This is an indication that the
hybrid chicken will contain more minerals. This ding could be attributed to the
variation in feed composition fed the birds. Simya low ash content has been
previously reported for egg from Quai and guineavlf¢l5], and chicken egg

(0.91+0.03) [20].

This study revealed that egg white contain moresimoé content than the egg yolk,
also the egg yolk of hybrid chicken contain mordexahan those found in guinea fowl
and domestic chicken. However high water conteht®ad have been implicated for
low shelf life due to microbial attacked [21]



43 Mineral

Calcium helps in the regulation of muscle cont@ctiequired by children, infants and
fetuses for bones and teeth development [22]. Teemenended dietary allowance value
of calcium is 600-1400mg/kg [23]. The present staldgw that both egg yolk and white
of guinea fowl contain high amount of calcium aspared to the hybrid and domestic
chicken. Considering the importance of calcium cidmcentration in egg yolk implies
that this can contribute to the amount of dietalciom. However the level of calcium
observed in this study was lower than 38.2mg/1@Qmpnrted for a whole chicken egg
[20].The recommended daily value for sodium is 18800mg/kg for adults [22].

Hybrid chicken contain high sodium concentratioarththe guinea fowl and domestic
chicken. However, the concentration of sodium ig gglk and albumin for all the three
bird species observed in this study was lower t#@4t20 reported for a whole chicken

egg [20]

The enrichment of iron in egg would provide imprayithe nutrition status of people
especially in the risk of iron deficiency or anengeoup especially infant, children,
pregnant women and socioeconomic groups [24]. Ekemmended daily requirement
of iron for man is 6-40 mg/kg [23]. The egg yolkdanhite was found to contain iron in
concentration within the recommended daily requaetn However, the egg yolk
contain more iron than the white, contrary findingsse been reported by [25], who
reported more iron contents in egg white than egig from snail-eating turtle eggs.
Also hybrid chicken was found to have the highestoentration of Iron, this poultry
egg species from the result obtained can be usedgroving the anaemic condition in
iron deficient diabetic patients. Potassium is oesble for nerve action and is very
important in the regulation of water, electrolytelaacid — base balance in the blood and
tissues [26]. In this study, egg yolk of guinea fawas found to contain the highest
concentration of potassium. The level of potassiarthis poultry eggs especially the
egg yolksis a good indication that its consumption will enba the maintenance of the
osmotic pressure and acid-base equilibrium of tay§27]

4.4 itamins

The Recommended Dietary Allowances (RDASs) for vitasreflect how much of each
vitamin most people should get each day. Resulte@present study revealed that the
3 poultry egg species studied contain consideran®unt of vitamin A and C.
However, vitamin C content of egg yolk and whiténigher in hybrid chicken compare
to domestic and guinea fowl. Vitamins A and C hheen reported to have antioxidant
properties and may protect body against some fofroancer [28]

The concentration of vitamins is influenced by dgarse rate of egg production and it
varies with the composition of the hen’s diet [28F the concentration of fat-soluble
vitamins in the feed increases, so does the comteritamins in the egg yolk [30].
However, according to [31] for some vitamins, sashvitamin A, the liver acts as a
reservoir so that the concentration in the yolbkudfered against large changes in the
diet. This finding is supported by the results bé tpresent study as no significant
differences between the egg yolk and white of their@'s species were found in the
content of vitamin A.



5. CONCLUSIONS

The findings of this study showed that eggs of gairfowl, domestic and hybrid
chicken are rich source of protein, vitamins angrapiable number of some essential
minerals. However, from the tested parameters,yedjg and white of hybrid chicken
were rich in proximate, vitamin C and sodium thags of guinea fowl and domestic
chicken. While egg yolk and white of guinea fowlrevgich in K, F&€* and C&' than
the other two studied birds
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