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Comparison of Village Eggs and Commercial Eggs in Terms of Egg Quality
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Abstract: Fggs are highly important food because of their high value of protein and richness of vitamins and
minerals. Similarly to other types of food, eggs have become subject of discussions about food safety.
Intensive production techniques, mn which several chemical additives are used, are put nto question by
consumers. In this context, village eggs, whose production is characterized by abandonment of intensive
agriculture in rural areas have become as a symbol of a natural product more and more popular with consumers.
In this study, village eggs are compared with commercial eggs, which are produced under conditions of
intensive agriculture in terms of egg quality characteristics. For this reason, village eggs from 9 villages around
the city of Kahramanmaras/Turkey and commercial eggs produced in 4 different facilities of factory farming were
analyzed. According to the results, sigmficant differences were found in weight; shell thickness was lugher in
village eggs, there were also significant differences in yolk colour. For statistical analysis the statistics program

SPSS 15 was used.
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INTRODUCTION

It 15 apparent that consumers awareness of food
safety and healthy nutrition has risen in recent times.
Differences in nutrition can be stated according to
economic and social status. However, there 1s an
mcreasing demand for healthy food independent
of economic and social status. This means that
conventional methods of food preduction are called mto
question (Browne et al, 2000). As a result of tlus
challenging the demand for natural products has become
quite common. Village chicken and egg production as a
form of non-intensive agriculture in rural areas meets the
demand for producing natural food as well as contributes
to the development of the economical and social structure
mrural areas (Kondombo et ai., 2003). Worldwide 80% of
the chickens are village chickens (Alabi et al., 2006). This
figure proves the importance of village chicken
production for rural development and feeding. In Turkey,
6-7% of the egg production and 30% of the meat
production come from rural areas (Uras, 2004). According
to data of the Mimstry for Agriculture, 20 million village
chickens, 3 million turkeys and 2 million geese are grown
m Turkey (Yildiz, 2007). Village eggs are perceived as
natural food. Food products from villages, which are
particularly advertised as natural and fresh, are in the
focus of consumers” preferences (Tugeu, 2006). However,
there have not been carried out studies sufficiently in
order to examine differences in egg quality characteristics
between village and commercial eggs. There 1s no doubt
that eggs are umportant food, especially for cluldren.

Oncel et al. (2006) showed that the risk of getting
megaloblastic anemia is higher for children who consume
eggs insufficiently. Besides, the positive effects of eggs,
eggs which are not produced under suitable conditions or
are not consumed, when they are fresh can cause severe
health problems (Avan and Alisarli, 2002). In this respect,
egg quality characteristics are of ligh immportance. In
analyzing egg quality, different internal and external
egg quality characteristics have to be analysed
(Silversides and Scott, 2001).

Of internal egg quality characteristics, thick
albumen is quite an mmportant measure for the freshness
of an egg. The longer an egg is stored, the more the
height of the thick albumen decreases (Toussant and
Latshow, 1999).

The second mmportant factor in measuring freshness
is examining the air cell. However, because of the
upcoming difficulties in measuring mostly measuring of
thick albumen is carried out.

This study targets to compares egg quality of village
eggs, which are regarded as natural and safe food, with
egg quality of commercial eggs.

MATERIALS AND METHODS

For this study, 35 eggs from randomly chosen
9 wvillages around Kahramanmaras and 35 commercial
eggs produced on 4 farms using intensive agricultural
production were analyzed. The eggs were analyzed for
internal and external egg quality charactenistics at the
same day they were received.
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Egg quality analysis: Firstly, the eggs were weighed
with an analytical balance with 0.01 g precision. Secondly,
a specific force was applied onto an egg that was
positioned in a tool in order to determine shell strength.
Short diameter of albumen, long diameter of albumen and
diameter of volk were measured with a digital caliper with
a precision of 0.01 mm. Albumen and yolk height were
measured with a tripod micrometer and after removing the
inner membrane shell thickness was measured with a
micrometer of 0.01 mm precision. Yolk colour was
determimmed according to the CIE standard colometric
system with a yolk colour fan of Roche company.

After determining the internal and external quality
characteristics yolk and albumen indices were calculated

according to the equation (Yannakopolus and Tserveni-
Gousi, 1986):

Yolk height (mm)
Yolk diameter {mm)

Yolk index = %100

Albumen height (mm)

Albumen index = %100

Average of albumen

length and width (mm)

Haugh unit: Haugh umt is a unit developed by Haugh
(1937) that 1s based on the albumen height and egg
weight. Haugh unit is calculated with the formula as:

Haugh unit = 100 x1og (Albumen height
+7.57 -1.7xegg weight 0.37)

Statistical analysis: In order to find out if there are
significant differences in egg quality characteristics
between village eggs and commercial eggs, a Variance
Analysis (One-Way ANOVA) was conducted In case
of differences between the groups t test was applied
(Petrie and Watson, 1999). Statistical analysis was
conducted with SPSS 15.0 program.

RESULTS AND DISCUSSION

Seventy pieces of village and commercial eggs were
analysed in terms of internal and external egg quality on
the day they were received. Data for some internal and
external egg quality characteristics and differences
between the groups are given in Table 1 and 2.

Tt was found that commercial eggs were heavier than
village eggs. While, the average weight for commercial
eggs was 64.21 g, it was 52.24 g for village eggs. This
difference inweight between commercial and village eggs
was statistically significant (p<0.05). The break strength
is a criterion for determining the stability of an egg.

Table 1: External quality characteristics in village and commercial eggs
(averagetSD)

Breeding systemn

Characteristics Village egg  Commercial egg  Sig.

Ege weight (g) (n=35) 52.34+1.26 64.2140.77 0.000%
Break strength (%) (n=235)  1.76:0.14 1.9120.08 0.385
Shell weight (g) (n=35) 5.3540.15 6.53+0.11 0.000%
Shell thickness (mm) (m =35)  0.37+0.006 0.3440.003 0.000*

Table 2: Internal quality characteristics in village and commercial eggs
(averagetSD)

Breeding systemn

Characteristics Village ego Commercial ego Sig.

Yolk weight (g) (n=35) 16.05+0.50 18.07+0.26 0.001*
Yolk colour (n =35) 11.94+0.34 7.8£0.32 0.000*
Yolk index (%) (n=135) 45.3x0.52 43.9+0.94 0.209

Albumen index (%) (n=35) 9.27+0.39 8.64+0.37 0.249

Haugh unit 85.82+1.56 82.64+1.60 0.161

p<0.05

According to this characteristic there was no statistical
difference between the 2 egg groups. The shell weight of
village eggs was 5.35 g on average, while it was 6.53 g for
commercial eggs. This difference in shell weight was
statistically relevant between the two groups (p<0.05).

Another significant difference between village and
commercial eggs in terms of external egg quality was in
shell thickness. The shell 1s a material that in particular
contains calcium carbonate. It 1s related directly with
nutrition in chicken. What is of high importance in the
observation during this study 1s the fact that the shell
thickness of village eggs, which were by 1.18 g lighter
than commercial eggs, was higher than that of commercial
eggs. While that shell thickness of village eggs was
0.37 mm on average, it was 0.34 mm m commercial eggs.
There was statistically seen a significant difference in
shell thickness between village and commercial eggs
(p=0.05).

Village and commercial eggs were compared
according to the mternal egg quality characteristics yolk
weight, yolk colour, yolk ndex, albumen index and Haugh
unit. While the average yolk weight of village eggs was
16.05¢g, itwas 18.07 g for commercial eggs. This difference
was statistically significant (p<<0.05). Yolk colour of village
and commercial eggs was determined with Roche yolk
colour fan. According to this examination, the volk of
village eggs was darker than that of commercial ones. In
this characteristic, a statistically significant difference was
found (p<0.05). Yolk colour changes depending on how
chickens are fed. The yolk mdex of village eggs was 45.3%
and the yolk index for commercial index was 43.9%. These
values were statistically not significant from each other
(p=0.05). There was also, no statistical significance in
albumen index. Tt was 9.27% for village eggs and 8.64% for
commercial eggs. The Haugh umt which i1s based on
albumen height and egg weight, was 85.82 for village eggs
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and 82.64 for commercial eggs. The differences in Haugh
unit between village eggs and commercial eggs were
statistically not significant (p=>0.05).

While, of external egg quality characteristics
differences m egg weight, shell weight and shell thickness
were found statistically significant, differences in brealk
strength were not. Of internal characteristics differences
m yolk weight and yolk colour were statistically
significant, while differences in yolk index, albumen index
and Haugh unit were not statistically significant between
village eggs and commercial eggs.

Village farming is in many countries in terms of
maintenance for people living in rural areas of high
importance. It provides them not only with food but alse
offers the opportunity of economical support, often at
considerable amount. While, in the past these products
were primarily consumed by people living m rural areas,
now also people in other areas tend to consume those
products. The reservation, which all food is approached
with has lead to mcreasing popularity of products coming
from villages. There is no doubt that among these
products village eggs rank first due to the fact that eggs
are important m nutrition for all ages, an important iron
source for children and a low-calorie and easy to digest
nutrition for adults, in other words an indispensable food
i the lives. This constitutes the target of this study to
examine differences in egg quality between village eggs
and commercial eggs.

Some mternal and extrernal egg  quality
characteristics are effected by differences in feeding and
breeding techniques. A characteristic that was examined
i this study was egg weight; the average egg weight of
village eggs was 52.34 g Mwalusanya et al. (2002)
determined a value of 44.1 g in their study. The average
egg weight of commercial eggs in this study was 64.21 g.
Monira et al. (2003) found the same value (64 g) in their
study. They also, found that village eggs were lighter
than commercial eggs. It 15 known that egg weight 1s
effected by factors such as age of the bird, genotype and
feeding. Tt can be assumed that the lower weight of the
village eggs in this study 1s caused by these factors. One
of the characteristics of external egg quality is break
strength. Monira et al. (2003) stated a break strength of
2.2 in their study, while Cetin and Giircan (2006) found
break strengths of 1.81 and 1.44. The values for break
strength in this study was similar to those of the studies
mentioned (1.76-1.91). Senkoylu (2001) reported a weak
relation between shell thickness and brealk strength. The
organic and inorganic structure of the egg shell is very
mnportant for the break strength (Butcher and Miles,
2005). While in the study, break strength of commercial
eggs was higher, shell thickness was lower than in village
eggs. The shell 13 a structure that contamns calcium.
Therefore, the calcium rate in the fodder that birds are fed

with effects shell thickness and weight (Boltumelo, 2004).
In ths study, the weight of shell in village eggs was lower
of that in commercial eggs. This result is dependent on
the determined low egg weight. The fact that shell
thickness was high m village eggs, which had a low value
for shell weight shows that village birds are fed with more
calecium than commercial ones. The results about shell
weight cormrespond to the results in the studies of
Ahammad et al. (2005) and De Farla et al. (2000).

In this study, yolk weight, yolk colour, yolk index,
albumen mdex and Haugh umit were exammed as
characteristics of inner egg quality. Tt was found that
yolk weight was higher in commercial eggs. Increase in
volk weight can be observed with increasing age
(Fletcher et al., 1983). Dark yellow, which is a prefered
colour by consumers, is provided by the circumstance
that birds on small farms in villages stroll around outside,
eat herbage, insects and dung (Kirkpinar and Erkek, 1999).
Now-a-days birds in factory farming do not have the
opportunity to stroll around so that the colour of yolk has
changed to a lighter yellow. Tt is also reported in other
studies that the yolk colour in village eggs is darker than
in commercial eggs. The yolk index was similar for both
village eggs and commercial eggs. The average values for
both groups were 45.3 and 43.9, respectively. Akbas et al.
(1996) reported similar results in their study (43.65).
Albumen index is a criterion that is achieved on the basis
of albumen height. The albumen index is an instrument to
check freshness of eggs. The most important protein that
effects albumen height is ovomuci, a protein of the group
of albumen proteins, which is characterized by a viscous
structure (Toussant and Latshaw, 1999). In short, eggs
with a high albumen height are eveluated as fresher eggs.
Village eggs are demanded by consumers particularly as
a symbol of freshness. Tn the study, the results supported
these ideas. The albumen was higher in village eggs
(9.27). The albumen index for commercial eggs was 8.64. In
the study, also the Haugh umt was examined to find
differences in egg quality between both groups. Haugh
unit is a formula calculated on basis of albumen height.
High albumen in eggs leads to a high value of Haugh unit.
Even though, the differences were not statistically
significant, higher values for Haugh unit in village eggs
were found.

CONCLUSION

The research on differences in egg quality between
village eggs and commercial eggs is insufficient. This
study tries to make a contribution to the question n how
far there are differences in egg quality between village
eggs, which are considered as a symbol of nature and
freshness and commercial eggs. Especially, regarding to
yolk colowr and shell thickness, which play a role for
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consumers’ preferences, village eggs achieved good
results. High values for albumen index, which s an
important criteion for freshness, proved that village eggs
were fresher than commercial eggs.

REFERENCES

Ahammad, MU, M.R. Mahmmud, SM. Bulbul and
T. Yeasmin, 2005. Effect of oyster shell, limestone
and calcium premix on egg production and egg
shell qualty. Indian J. Amm. Sci, 75 (7): 823-826.
http://d wanfangdata.com.cn/NSTLQK NSTL QK
10449596, aspx.

Alabi, RA., AO. Esobhawan and M.B. Aruna, 2006.
Ecanimetric determination of contribution of family
poultry to women’s income in Niger-Delta, Nigeria. T.
Centeral Bur. Agric., 7: 753-760. http://www.agr.hr/
jeea/issues/jcea’-4/pdffjcea74-21 pdf.

Akbas, Y., O. Altan and C. Kocak, 1996. Effects of
hen’s age on external and internal egg quality
characteristics. Turk. J. Vet. Amim. Sci., 20: 455-460.
http://ziraat.ege.edu.tr/~yakbas/vayin/index05. pdf.

Avan, T. and M. Alisarl, 2002. The effects of storage
conditions on the physical. Chem. Microbiol. Quality
of the Egg J. Vet. Fac. YYU ., 13 (1-2): 98-107.

Boltumelo, P.T., 2004. Influence of LimestoneParticle Size
in Layer Diets on Shell Characteristics at Peak
Production. Erisim:etd uovs.ac.za.

Butcher, G.D. and R. Miles, 2005. Concepts of Egg Shell
Quality. Erisim: edis.ifas. ufl.edu.

Browne, AW. P.JC. Haris, Hofny AH. Collins,
N. Pasiecznik and RR. Wallace, 2000. Organic
production and ethical trade: Definition. Practice and
Links Food Policy, 25: 69-80. http://ideas.repec.org/
a/eee/jfpolii 25y 200011 p69-89.html.

Cetin, S. and LS. Gurcan, 2006. The effects of oyster shell
supplementation to diet on egg shell quality and
serum calcium level m white and brown layer hybrids.
I. Lalahan Livest. Central Res. Instit., 46 (2): 23-31.
http: //www . lalahanhmae.gov tr/resim/konu/13 8 8
12.pdf.

De Farla, D.E., OM. Tungueira, N.K. Sakomura and
A E. Santana, 2000. Feeding systems and oyster shell
meal supplementation on the performance and
eggshell quality of laying hens. Revista Brasileira de
Zootecnia-Brazilian I. Anim. Sei., 29 (5): 1394-1401.
http: /fwww worldeat.org/ocle/201 58661 6&referer=b
rief results.

Fletcher, D.L., W.M. Britton, G.M. Pesti, A.P. Ratn and
S.L. Savage, 1983. The relationship of layer flock age
and egg weight on egg component yields and solit
content. Poult. Sci., 68: 1800.

Haugh, R., 1937. The haugh unit for measuring egg
quality. IS Egg Poult. Mag., 43: 522-555, 572-573.

Kirkpinar, F. and R. Erkel, 1999. The effects of some
natural and synthetic pigment materials on egg yolk
plgmentation and production m yellow comn diets.
Turk. 1. Vet. Anim. Sci, 23: 15-21. http:/journals.
tubitak. gov. triveterinary/issues/vet-99-23-1/vet-23-1-
3-96119.pdf.

Kondombo, SR., A.J. Nianogo, R.P. Kwakkel, HM. Y. Udo
and M. Slingerland, 2003. Comparative analysis of
village chicken production in two farming systems
in Bwkina Faso. Trop. Anim. Health Prod,
35(6): 563-574. http://Awww springerlink. com/content/
w376507265832686/fulltext.pdf.

Monira, KN., M. Salahuddin and G. Miah, 2003. Effect
of breed and holding period on egg quality
characteristics of chicken. Int. J. Poult. Seci.,
2 (4): 261-263. http://www pjbs.org/yps/fin76.pdf.

Mwalusanya, N.A., AM. Katule, SK. Mutayoba,
M.M.A. Mtambo, I.E. Olsen and U.M. Minga, 2002.
Productivity of local chickens under village
management conditions. Trop. Amm. Health Prod.,
34 405-416. hitp:/~arww.springerlink.com/content/m 7
h33541x111441 2/fulltext.pdf.

Oncel, K., MN. Ozbek, H. Onur, M. Soker and Ceylan,
2006. B12 vitamin and folat prevelance of
children and adolescents in Diyarbakir. Dicle Med.
I, 33(3): 163-169. http:/fwww.dicle.edutr/fakulte/tip/
dergi/yayin/7 Diyarbakirilindekicocuklarda. pdf.

Petrie, A. and P. Watsor, 1999. Statistics for Veterinary
and Animal Science. Blackwell Science Ltd.

Silversides, F.G. and T.A. Scott, 2001. Effect of storage
and layer age on quality of eggs from two lines of
hens. Poult. Sci., 80: 1240-1245. http://ps.fass.org/cgi/
reprint/80/8/1 240.

Senkoyly, N., 2001. Modern Tavuk Uretimi, 3. Baski,
Anadolu Matbaas1, Istanbul.

Toussant, M.J. and I.D. Latshaw, 1999. Ovomucin content
and composition in chicken eggs with different
interior quality. J. Sci. Foed Agric., 79: 1666-1670.

Tugcu, E., 2006, The village imagery created in
commercials and the integrated chickens produced
by Avian Flu. Milli Folklar Dergisi, 18 (71): 71-74.
http:/Awww millifolklor.com/tr/saytalar/71/15 pdf.

Uras, G., 2004. Koy Tavugu bitti, Makine Pilicine
Mahkumuz.  http://www.gungoruras.com/easyview.
asp?idx=835&tablo=easyqwx2.

Yamnakopolus, A L. and Tserveni-Gousi, 1986, Quality
charecteristics of quail eggs. Br. Poult. Sci.,
27:171-176 http:/www. informaworld. com/smpp/con-
tent—-db=all-content=a784216522.

Yildiz, A., 2007. Turkiye Tavukculuk Sektoru ve Koy
Tavukculugu Acisindan Kus Gribi. http:/www.
atauni.edu.tr/fakulteler/veteriner/duyurular/Tavuke.
uluk.doc.

2545



