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The Potential of Pure Chitosan in Increasing Eggshell
Thickness Silver Arabic Chicken (Silver brakel kriel)
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Department of Technology and Livestock Industry, Faculty of Agriculture, University of
Sriwijaya, Indonesia

Abstract. The quality of chicken eggs is greatly influenced by the nutrient ration consumed. Chitosan
1$ a crustacean waste product that is biodegradable and anti-germ so it is suitable to be given to
poultry. The purpose of this study was to see the effect of chitosan on the external quality of chicken
eggs. The study used a completely randomized design (CRD) with 6 treatments and 5 replications,
each replication consisting of 2 Arab chickens aged 4.5 months. The study was conducted for 7
weeks. The treatments given were: RO (control ration without chitosan), R1 (ration + chitosan 0.5%),
R2 (ration + chitosan 1%), R3 (ration + chitosan 1.5%), R4 (ration + chitosan 2%), RS (ration +
chitosan 2.5%). The results showed that chitosan had the potential to improve the extemal quality of
eggs. The dose of chitosan 1.5% in the ration was significantly higher (P <0.05), increasing the
thickness of the eggshell of all treatments, while the egg index and egg weight still showed the same
value (P> 0.05). The conclusion of this study was that the dose of 1.5% chitosan in the ration had a
shell thickness 32.56% higher than the control.

1. Introduction

Eggs are animal protein from poultry which is needed by the body. Whole chicken eggs generally
contain 13% protein [1], present in the form of a single or conjugated protein, the albumen part
contains 10.30% protein and the yolk contains 16.15% protein. Egg quality must be protected from
damage so that egg nutrients are maintained. One effort that can be done to slow egg damage is to
increase the thickness of the eggshell. Eggs that have thick shells make it easier to store eggs, extend
their shelf life, and thus slow down egg deterioration. The quality of eggshells depends on the ability
of the birds to absorb calcium in the feed. Meanwhile, the quality of the eggshell is determined by the
thickness, weight, and structure of the eggshell [2]. More eggshells are built up by calcium in the form
of a CaCO3 compounf [3] stated that the chicken eggshells that wrap the eggs weigh 9-12% of the
total egg weight and contain 94% calcium carbonate, 1% calcium phosphate, and 1% magnesium
carbonate. So it can be seen that the material that makes up the eggshell consists of CaCO3, which is
about 94%. The weakness of this egg is that it has a time limit for consumption because the quality of
the eggs changes rapidly due to the evaporation of gas and water from the eggs. This is of course an
obstacle and it is necessary to find a solution to maintain the quality of the eggs so that the nutrients in
them are not damaged. Efforts that can be made are 1) protecting and maintaining the quality of the
ration from contamination of microorganisms 2) by strengthening the immunity of chickens so that
they are not easily infected with germs 3) accelerating the normal metabolism of chickens so that the
intake of egg-forming nutrients runs smoothly. In this study, chitosan met the requirements to be used
as a ration mixture because it had antimicrobial properties and enzyme immobilization. The
administration of chitosan is expected to create a healthier and more conducive atmosphere in the
digestive tract so that absorption can run optimally. In an in vitro study, 1.5% chitosan significantly
increased protein digestibility higher than all treatments, namely 84.38% or 11.20% higher than the

control [4]. Increased protein digestibility also promotes better absorption of minerals, especially
E
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calcium as an egg-forming material. The purpose of giving chitosan in this study was to improve the
quality of the shells as an indicator of increasing the external quality of eggs.

2. Materials and Methods

This study used 60 female Arab chickens in the production phase. Chickens are kept in the cage
with a load of 2 for 1 cage. The cage is equipped with a place to eat and drink and provide lighting.
Chickens are reared for 9 weeks; consisting of 2 weeks of basal ration adaptation period and 7 weeks
of treatment. The treatments given are :
RO = basal ration without chitosan (Control)
B! = basal ration containing 0.5% chitosan
R2 = Basal ration containing 1% chitosan
R3 = basal ration containing 1.5% chitosan
R4 = basal ration containing 2% chitosan
R5 = basal ration containing 2.5% chitosan

The rations were prepared with a crude protein content of 16.635% and metabolic efffilzy of
2853.80 kcal/kg. Chickens were given rations 2 times a day (moming and evening), and drinking
water was given ad libitum. In the last 2 days of the study, all eggs were collected to collect research
data. The parameters measured were: egg index, egg weight, and shell thickness. Egg index is
calculated based on the ratio between egg width and egg length times 100% [5]. Egg weight is
obtained by weighing the eggs before they are cracked, using digital scales expressed in grams.
Eggshell thickness is obtained by measuring the thickness of the shell, which is done by breaking the
egg, then removing the contents of th@@gg. Clean the inner eggshell using a tissue. Shell thickness is
measured with a screw micrometer. The data obtained were analyzed using analyzed of variance
(ANOVA) according to the design used and if there is a real difference, it will be followed by a further
test of Duncan's Multi Range Test (DMRT) [6].

3. Results and discussion
Good quality eggs will extend the shelf life. Egg quality indicators can be seen from the outer and

inner performance of the eggs. Research data can be seen in Table 1.

Table 1. Effect of chitosan in rations on the physical characteristics of eggs

Treatments Parameters
RO R1 R2 R3 R4 R5

Egg Index 7622 £+ 76.04 £ 7742 £ T7.64 £ 7723 £ 7T6.68 £

0.60 1.80 1.09 1.10 0.85 0.89
Egg weight 4141 + 3954 =+ 41.67 £ 41.72 = 41.07 £ 4034 =
(glegg) 243 2.07 3.03 1.23 0.93 2.50
Eggshell 043a £ 048ab+ 050bct 057c £ 049bct 0.49bc +
thickness 0.06 0.01 0.03 0.08 0.03 0.02
(mm)

Informations : RO (Control ration without chitosan),R1 (ration + chitosan 0.5%), R2 (ration + chitosan
1%), R3 (ration + chitosan 1.5%), R4 (ration + chitosan 2%), RS (ration + 2.5% chitosan)

3.1. Egg index

The index of eggs produced in this study was the same (P> 0.05), ranging from 76.04% - 77.64%
with an average of 76.87%. Egg shape is strongly influenced by the diameter of the isthmus of the
chicken, the wider the isthmus diameter, the shape of the egg tends to be round, but if the diameter of
the isthmus is narrow, the shape of the egg becomes oval [7] . Apart from isthmus diameter, egg shape
is also influenced by genetic factors and the age of the chicken. The egg index will decrease
progressively as the chicken ages or the chickens get older. The egg index in this study was balanced
because the age and type of chicken used were also uniform. Generally, good chicken eggs are oval in

[¥]
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shape so that the blunt and pointed ends of the egg are clearer. This will make it easier to store eggs.
The oval shape of the eggs ranges from 72% - 76%. The chicken egg index obtained by [8] crossing
Merawang with Arabic chicken ranges from 0.76 to 0.80. or 76% -80%. The normal chicken egg index
according to [9] is 70% - 80%. This means that the egg index in this study fulfills the normal egg
index and is oval in shape. The results of the study by [10] with probiotic treatment found that the egg
index of laying hens was 71.13% - 77.2% with an average of 74.62%. Based on the data from several
research results on the egg index, it appears that there is a slight difference in results because they
come from different types of treatment. This difference is very likely due to differences in genetics,
age, phase of egg production, isthmus size, and volume of albumen produced. So giving chitosan in
this study (Table 1) with an average egg index of 76.8% is an oval egg shape.

3.2. Egg weight

The weight of Arabic chicken eggs obtained by the addition of chitosan in this study was balanced
(P> 0.05), which ranged from 39.54 to 41.72 g with an average of 40.96 g. The weight of this egg
belongs to the native chicken. [11] research results on free-range chickens obtained egg weights of 38
- 42 g. Meanwhile, the classification of eggs based on SNI (2008) is the weight of eggs <50 g (small),
50-60 g (medium),> 60 g (large) [12]. That is, based on SNI (2008) the weight of Arabic chicken eggs
in this study is included in the small group. The egg weight of IPB D1-G7 is 40.54 g [13] which is
lower than the egg weight of this Arabic chicken. According to [14], the weight of Arabic chicken
eggs is 42.7 g. The weight of this egg depends on the age of the hen when laying the eggs, ration
consumption and absorption of nutrients, especially protein. If high protein intake in the body will
increase egg weight. In addition, egg weight is also influenced by ration consumption and age at first
laying of eggs. In this study, giving chitosan which was given for 7 weeks into chicken rations also
showed the same ration consumption [15] so it was predicted that protein intake was the same for egg
formation. The weakness of this study is that the research time is short, and it is not sufficient to
follow the course of the body's metabolism to complete absorption into the target cells, so that it is not
expressed in the product.

3.3. Eggshell thickness

The effect of chitosan treatment on shell thickness showed a significant value (P <0.05). The
administration of 1.5% chitosan into the ration showed that the shell thickness was 0.57 significantly
higher than the control (without chitosan) which was 0.43 mm. In this studffj it was seen that 1.5%
chitosan administration was able to increase the shell thickness 32.56% higher than the control
(without chitosan). This means that chitosan has a function in accelerating mineral metabolism. If
calcium absorption is high and deposits into the blood for egg formation are optimal, the thickness of
the shells increases. [16] stated that a good shell thickness for the market is 0.3 - (.33 mm so that it is
not easily broken. The thick shell protects the eggs from damage duefb microbial contamination
thereby extending their shelf life. [17] stated that eggshell thickness is influenced by genetic traits,
calcium in feed, hormones, environment, and management. The thickness of Arabic chicken eggs as a
result of research [18] by giving papaya leaf waste in the form of flour and juice is 0.39 - 0.40 mm.
The thickness of Lohman Brown chicken eggshells aged 18-22 weeks with the provision of fermented
dragon fruit flour is 0.376-0.395 mm [19]. The differences in shell thickness values obtained from the
results of this study were influenced by the calcium content of the feed and the genetic characteristics
of the livestock. The results of the study @chitosan administration obtained higher eggshell thickness,
namely 0.43 - 0.57 mm. This means that the ration has a direct effect on the thickness of the eggshell.
In this study, it has been proven that chitosan can improve protein digestibility in vitro. The
administration of 1.5% chitosan increased protein purity by 84.38%, which was significantly higher
than the control (without chitosan) which was 75.88% [4]. Protein deficiency will slow down and
damage the growth of reproductive organs which will have an impact on egg production [20]. In this
study, it is predicted that good protein digestibility will accelerate the absorption of calcium into the
body of livestock due to the presence of Ca binding protein (CaBP) bonds (through active membrane
transforus). The absorption and transportation of minerals, especially calcium, are always related to Ca
binding protein (CaBP) [21]. This phenomenon is also supported by the statement of [22] that the
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mass of calcium in meat can be influenced by protein intake which has a role in the calcium transport
mechanism known as calcium-binding protein (CaBP) which functions as a carrier of calcium into
intestinal mucosal cells and into the blood vessels and then circulated to the tissue that is needed.
Calcium is in synergy with protein in certain processes in the body [23]. Therefore better protein
digestibility will accelerate the absorption of calcium into eggs.

4. Conclusions
Chitosan with a dose of 1.5% was the most optimal for increasing the thickness of the Arab chicken
eggshell to 0.57 mm, while the index and egg weight still showed the same value for all treatments.
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