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ABSTRACT j
An eggshell is the hard, outer covering of an egg. It consist mostly of calcium carbonate, a common form of

calcium .The rest is made up of protein and other mineral. The composition off eggshell is approximatel y 98.2%
CaC0;, 0.9% magnesiumé& 0.9%phosphate. In past decades, eggshell powder processed from hen eggs has been

1. Introduction

Eggshell is non-edible by-product with little saleable
value but they may contain biologically active
compounds (Nakano ef al., 2003) [6]. Calcium is the
major component in an eggshell. .In this experiment,
the comparative analysis of calcium carbonate content
was carried out for selected eggshell of different kind
of hen namely Naked chicken, Welsummer,Leghorn,
hybrid chicken, Buckeyeg by using EDTA method.
When  calcium  carbonate is  treated with
hydroxylamine  hydrochloride  and potassium
thiocynate solution, metal reduced their lower
oxidation state and form stable cyanide complexes, as
KSCN act as masking agent :other element present in
traces do not interfere.Patton Reeder indicator helps
to titrate calcium jon directly with pH values between
12 and 14 (8.Y.BSc. Handbook Himalaya pub)
[1].

Eggshell calcium is the best natural source of calcium
and it is about 90% absorbable, than limestone or
coral sources. The whole medium eggshell makes
about one teaspoon of powder. Birds lay hard-shelled
eggs. most birds’ eggs are incubated in nests and are
often highly conspicuous, so their color serves as
camouflage. However, the shells are porous enough to
allow oxygen to enter the egg and carbon dioxide to
leave, The shell and the albumen (egg white) protect
and cushion the developing embryo. The albumen is
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also a source of protein and water for the embryo
(Adeyeye, 2009) [9]. Calcium is a vital component of
a healthy diet and a mineral necessary for life,
particularly in cell physiology where movement of the
calcium ion in and out of the cytoplasm functions as a
signal for many cellular processes. The amount of
calcium in the body depends on the amount of
calcium you get in your food. Eggshells are waste
materials from hatcheries, homes and fast food
industries and can be readily collected in plenty (Bain,
1997; Nys, 2004,) [9, 11]. Eggshell waste disposal
contributes to environmental pollution. Challenges
associated with disposal of eggshells include cost,
availability of disposal sites, odour, flies and
abrasiveness
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Hybrid Chicken

2.Materials and methods
2.1. Eggshell Sample

Eggs of local and hybrid hen were bought from the
market and their shells were collected. These
collected samples were compared and identified by
using resources and based on the morphology of the
egg.

2.2. Determination of CaCo; in an egg shell

The major component of eggshell is Calcium
Carbonate (CaCO;). This analysis will be done
volumetrically by using a characteristic reaction of
carbonate compounds, namely their reaction with
acids. Calcium Carbonate (limestone) is very
insoluble in pure water but will readily dissolve in
acid.

2.3. Procedure-

Clean the collected eggshells with water and dry
them in an oven. Use a mortar and pestle to grind the
eggshells into a powder. Add 5 em’® of conc. .HCl to
250 em’ beaker containing accurately weighed 0.4 g
sample powder. Partially cover it with a watch glass
and heat on a sand bath to evaporate it nearly to
dryness. Repeat acid treatment once again and cool
the residue. Extract it with about 25-30cm’ of distilled
water and boil for 10 minutes. Filter the solution
through a Whatmann filter paper No.41and the collect
the filtrate in a 250 cm® standard measuring flask,
Wash the residue 3-4 times with distilled water and
collect all the washing in the same measuring flask.
Dilute the solution collected to 250 cm® with distilled
water. This is stock solution. Pipette out 25 ecm® of the
stock solution in a conical flask, Add 2 test tube of
distilled water to it, add 10 em® of 8MKOH solution
to it. Shake vigorously, then add 3 em’® of 1%KSCN
solution and 3 em® 1% hydroxylamine solution to it.
Allow it stand for 3 min. Add 5-6 drops or pinch of
1% Patton reador’s indicator to it. Shake well. Titrate
it against 0.05M EDTA solution from the burette .End
point will be from wine red to blue color. This reading
corresponds to amount of only calcium ion, (B).
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Color before titration Color change after titration

L=

Fig-1 Fig-2
Reactions:-
2HCl + CaCOj-meammm- -9CaC12+H20+C02

CaC 12+Na2C 100 8N2--- > CaC 1008N2+2NaCl

3.Result and discussion-

The eggshell is a highly specialized mineralized
structure, which provides protection against physical
damage and penetration by microorganisms. The egg
shell consists of the inner and outer shell membranes,
the true shell and the cuticle, The crystalline layer of
the shell, which is responsible for its mechanical
strength, consists of more than 90% calcium in the
form of calcium carbonate. Calcium is absorbed from
the feed in the intestine. Provided that sufficient
calcium (3.8-4.2%) is present in the feed, the process
of calcium uptake, deposition and excretion is
regulated by vitamin D3 and ijts metabolites
JIncreased or decreased calcium level in birds might
be depending upon their habitat. In case of domestic
birds, they are fed with supplementary feed. This may
be the reason for the difference in the calcium content
in birds’ egg shell. This may increase the quality of
egg shell.

Eggshells can be utilized for various purposes that
minimize their effect on environmental pollution.
Eggshells present healthy, balanced calcium due to its
trace amounts of other minerals and is probably the
best natural source of calcium (Adeyeye, 2009) [9].
One whole medium sized eggshell makes about one
teaspoon of powder, which yields about 750-800 mgs
of elemental calcium plus other micro elements.
Eggshell powder has been reported to increase bone
mineral density in people and animals with
osteoporosis (Kingori, 2011) [5, 6].
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Calculations-

25 em’ of the solution required Bem® of 0.05M EDTA
solution.

250 cm’ of the solution required 10B cm® of 0.05M
EDTA solution.

100 em’ of IM EDTA = 40.08 g of calcium
= 100 gram of CaCO;.

10B cm® of 0.05M EDTA solution
=40.08*10B*0.05/100
= X g of calcium
) - S 1)

100*10*B*0.05/1000=x, of CaCO,
% of CaCOs3 = x , *100/wt. of CaCO,

According to experimental analysis of eggshell
sample of Hybrid chicken has highest value of
calcium  and  percentage = CaCO;  found
98.19%.Meanwhile low value of CaCOsfound in
Naked chicken and percentage CaCO; is 91.18%.
Correct order of percentage of% calcium carbonate in
egg shell is

Hybrid chiken98.19%> Leghorn, Buckeye=97.17%>
welsummer94.68%> Naked chiken91.18%

Table 1- Weight and percentage of calcium carbonate
in different chicken eggshell samples

Sr. Egg End Wt. of | % calcium
nos | samples point(B) | CaCO; | carbonate
CBRin in in egg
cm’ rams shell.
1 Naked 18.2 0.3647 | 91.18%
chicken g
2 | Welsum- 18.9 0.3787 | 94.68%
mer g
3 | Leghom 194 0.3887 | 97.17%
g
4 Hybrid 19.6 0.3924 | 98.19%
chicken g
5 | Buckeye 19.40 0.3887 | 97.17%
g
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Fig-3 weight and percentage calcium carbonate
present in eggshell samples.

4. Conclusion-

From results it is concluded that this titration is
sample & most accurate method to determine the
amount of calcium carbonate present in given sample
powder as it gives sharp end point at completion of
reaction. In this titration, used EDTA is an excellence
complexing agent, quite cheap & easily available.
Calcium dietary supplement is administrated for good
shell formation and good skeleton development in
young birds, during the breeding season to prevent
egg binding. . Increased or decreased calcium level in
birds might be depending upon their habitat. In case
of domestic birds, they are fed with supplementary
feed. This may be the reason for the difference in the
calcium content in birds’ egg shell. This may increase
the quality of egg shell. According to experimental
analysis of eggshell sample Hybrid Chicken has
highest value of chicken and percentage CaCO; found
98.19%.Meanwhile low value of CaCQsfound in
Naked chicken and percentage CaCO, is 91.18%.
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