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INTRODUCTION 
 

 The number of infertile egg is quite large in the hatching industry. During the candling process, the number of infertile egg from hatching machine up to 

26.7% of the total number of eggs in the hatching machine therefore in large-scale hatching industry the number of infertile egg can reach thousands of grains [1]. 

These eggs are usually removed because they only drain the power and hatcheries that should be used for fertile eggs. But infertile egg can be sold as consumption 

egg and for ingredients in food processing products. However, consumption of infertile egg is still low in the community. Infertile egg is susceptible to damage 

due to warming during the incubation periods carried out by the hatching industry. Decreased in the quality of physical characteristics, nutritional value and 

storage periods that are directly proportional with its role as functional food which also decreased and low the selling value of infertile egg. Previous studies [2] 

found that the average percentage of antioxidant activity in infertile egg decreased as the incubation time increased at 0 days at 84.58%, 9 days at 77.99%, and 18 

days at 42.97%. 

 One of the factors causing damage is the oxidation process. Oxidation of fats and proteins can cause damage to foodstuffs. Damage can be prevented by the 

presence of antioxidants, both natural antioxidants from food, added synthetic antioxidants and antioxidants obtained from processing activities. Increased storage 

periods and quality as well as its utilization as functional food can be increased by adding other foodstuffs that have other functional value, one of which is extracts 

of skin or shells from animals that contain chitosan substances. Chitosan has many benefits in various fields, including biomedicine, pharmaceutical products, food 

preservation, and bacterial reduction. In the field of biomedicine, chitosan can act as an antioxidant [3]. Chitosan solution contains antioxidants as proven by the 

ability of chitosan solutions to reduce the activity of free radicals such as hydrogen peroxide, superoxide anions and Cu2 + ions by binding to these free radical 

ions [4]. 

 Application of different chitosan concentrations, as well as different storage periods, will affect the physical characteristics of the infertile egg. Not many 

studies have analyzed the role of chitosan in shrimp skin can have an influence on antioxidant activity in the infertile egg during the storage periods. This research 

is important to develop infertile egg-based functional foods which are added with chitosan. 

 

MATERIALS AND METHODS 

 

 The research was conducted from March to April 2018, at the Poultry Laboratory and the Meat and Egg Laboratory of Animal Science Department, 

University of Hasanuddin, Makassar and collected eggs at PT. Japfa Comfeed Hatchery, Maros. 

 The ingredients used were infertile broiler eggs from the hatching industry with a 9-day incubation period, chitosan, clear tape, DPPH, methanol, distilled 

water, 2% acetic acid, alcohol, HCl, tissue, mask, latex gloves and label paper. The equipments used in this research are injector / automatic syringe, UV-VIS 

spectrophotometer, test tube, measuring cup, egg drill, beaker, egg rack and stationery.  

 Chitosan solution was made by mixing chitosan powder 0.5g, 1g and 1.5g in 100 ml of 2% acetic acid solution with a concentration of 0.5%, 1%, and 1.5%. 

The mixture results are then homogenized using a stirrer [5]. The initial stage is that the egg is perforated in its air cavity, then the injection hole is cleaned using 

alcohol before injecting, each chitosan solution is injected as much as 0.5 ml into the egg slowly, in the next hole is homogenized with a slow-motion forming the 
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number eight to be homogeneous. Then close the egg hole with clear tape [6]. The injected and injection-free eggs are then stored at room temperature for 3, 6 and 

9 days. At the time of storage, the position of the egg must be reversed, the air cavity below so that the chitosan solution can spread well [6]. 

 Antioxidant Activity Testing with DPPH Method (1,1-diphenyl-2-picrylhydrazyl) [7]. DPPH was weighed as much as 0.008 g then diluted into 50 ml of 

methanol. The control absorbance was obtained from DPPH dilution with several concentrations. Dilution is done by adding DPPH to 9 ml of methanol with 

concentrations of 50μl, 60μl, 70μl, 80μl, 90μl and 100μl, respectively. Solution uptake was measured using a Spectrophotometer UV-VIS at a wavelength of 515 

nm. A sample of 1 ml was diluted into 9 ml of methanol and homogenized using vortex. Dilution from 10ˉ¹ to 10ˉ⁵ . Each dilution was tested as much as 0.2 ml of 

sample solution into the test tube and added DPPH as much as 3.8 ml and 0.2 ml of methanol. The sample mixture was homogeneous using vortex and left for 60 

minutes in a dark room. The uptake of the solution was measured using a spectrophotometer UV-VIS at a wavelength of 515 nm. The amount of antioxidant 

activity is calculated by the formula: 

 

DPPH Radical Scavenging Effect (%) = (A DPPH      –    A sample) х 100 

             ADPPH 

 

Information:  

ADPPH  : Absorbance DPPH 

A sample  : Absorbente sample 

 The data obtained were analyzed variously based on a Completely Randomized Design (CRD) factorial pattern 4 x 3 with 3 replications. Analysis of the 

variance is based on the design mathematical model used, as follows: 

Yijk  =  + i + j + ()ij  + ijk   
i = 1,2,3,4 

j = 1,2,3 

k = 1,2,3 

 

Information: 

Yijk : Observation value on the i-chitosan concentration factor and the j-storage periods factor for the k replication.     

 µ        : General middle value 

i  : Effect of the i-chitosan concentration factor 

j        : Effect of the j-length of storage periods factor 

()ij    : Interaction between the i-chitosan concentration factor and the j-storage periods 
єijk       : Effect of defects in the i-chitosan concentration factor and the j-storage periods on the k-replication. 

 Then the data processing is done by using SPSS 16 program. Then if the treatment shows a real effect, it is continued with Duncan test [8]. 

 

RESULT AND DISCUSSION 

 

 Analysis of randomize showed that the application of chitosan to infertile egg with different storage periods had a very significant effect (P˂0.01) on 

antioxidant activity. There is an interaction between them. 

 

Table 1: Antioxidant Activity Value (%) of infertile egg by giving chitosan during different storage periods. 

Concentration (%) Storage Periods (Days) Average 

3 6 9 

0 51,58±0,29 53,10±0,36 50,20±0,10 51,63±1,28a 

0,5 52,56±0,05 53,16±0,40 51,45±0,37 52,39±0,80c 

1 53,40±0,10 51,40±0,20 50,79±0,11 51,86±1,18b 

1,5 54,15±0,17 51,90±0,59 50,08±0,02 52,04±1,80b 

Average 52,92±1,01a 52,39±0,87b 50,63±0,59c 51.9797±1,29 

Information: Different superscripts in the same column or row show significant differences (P≤0.05). 

 

 Based on further tests (Duncan), showed that different antioxidant activity decreased significantly during storage periods increased. The decreased with 

storage periods occur because antioxidant activity works hard to inhibit protein oxidation that occurs in eggs. While the antioxidant activity in the infertile egg by 

giving chitosan with a concentration of 0.5% showed significantly increased differences in the antioxidant activity of infertile egg. This showed that at a 

concentration of 0.5% chitosan was able to work in inhibiting oxidation better compared to other concentrations. According to [4] stated that chitosan contains 

antioxidants as proven by the ability of chitosan solutions to reduce the activity of free radicals such as hydrogen peroxide, superoxide anions, and Cu2 + ions by 

binding to these free radical ions. This is supported by research [9] also states that chitosan contains antioxidants that can help increase the storage periods of 

oxidized susceptible products. Addition of chitosan solution 0.2%, 0.5%, and 1.0% to salmon meat can reduce fat oxidation. Antioxidants in the ingredients will 

capture free radicals (DPPH) through the mechanism of donating hydrogen atoms. The more DPPH is captured, the better the antioxidant is in inhibiting oxidation 

[10].  

 The results of the research [11] showed that astaxanthin was the largest composition of carotenoid pigments in crustaceans (lobster, crab, and shrimp). 

Carotenoids are pigments that give yellow, orange or red color to fish and shrimp [12]. Carotenoids which have antioxidant activity are needed to reduce the 

activity of free radicals [13]. Amino groups (NH2) and hydroxyl groups (OH) in chitosan are the key functional groups of antioxidant activity in chitosan [14]. 

Amine groups are NH2 in chitosan which work to capture free radical [15]. Chitosan consists of three reactive functional groups, amino groups both primary and 

secondary hydroxyl groups [14]. Amino groups (NH2) and hydroxyl groups (OH) are the key functional groups of antioxidant activity in chitosan [3]. 

 Antioxidant activity is one of the famous chitosan functions. Many studies have shown that chitosan inhibits reactive oxygen species (ROS) and prevents 

lipid oxidation in food systems and biology [9]. Chitosan can rearrange free radicals or strip off metal ions from hydrogen donations or single electron pairs [16]. 

The groups of hydroxyl (OH) and amino (NH) in chitosan are the main functional groups for their antioxidant activity but are difficult to separate due to the 

chitosan semi-crystalline structure with strong hydrogen bonds [16]. 

 [7] stated that lower concentrations of antioxidants resulted in higher antioxidant activity. Based on research conducted by [7] it was found that the 

antioxidant concentration in free-range chicken egg was higher than that of broiler because of its high protein content, but this resulted in lower antioxidant 

activity. The group of phenols and double bonds determine the concentration produced from antioxidants. 

 The results of the research (Fig. 1) showed that there was an interaction (P˂0.01) between the concentration of chitosan and the storage periods on 

antioxidant activity. Infertile egg which is given chitosan with different concentrations has decreased antioxidant activity at 9 days storage. This happens due to 

storage that causes oxidation in infertile egg, therefore it forces antioxidants to move harder in inhibiting oxidation. 

 Antioxidants are compounds that susceptible to oxidation in the presence of effects such as light, heat, metal peroxide or directly react with oxygen therefore 

the value of antioxidant activity decreases during storage [17]. As with [18], antioxidants will decrease during storage. This is because the environmental condition 

of storage room temperature can not be controlled such as the presence of heat and oxygen, in addition it is added that antioxidant activity has decreased due to the 

deterioration of physical, chemical and biological conditions, especially in the destruction of secondary metabolites due to indirect light [19]. 

 Chitosan is a class of carbohydrate compounds, chitosan developed and produced in Indonesia comes from marine fishery waste. Chitosan contains pigments 

which are useful as colorants for egg yolks [20]. According to [16] chitosan solution has antioxidant activity, the mechanism formed is the binding of free radicals 

by chitosan, OH-radical group from the lipid oxidation process can react with hydrogen ions from the ammonium ion group (NH3 +) in chitosan to produce a more 

stable molecular and produce antioxidant compounds.  
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 In a research conducted by [21] it was found that the antioxidant activity of dragon fruit extract that is given chitosan during the storage periods was higher at 

57.33% compared to the results of research conducted on infertile egg that is given chitosan during storage periods. Another research conducted by [22] that salted 

egg with the addition of empirical ginger extract (50%) had antioxidant content of 24.75% during 2 days storage and 16.63% during 4 days storage. Increased 

storage period up to 14 consecutive days decreased the antioxidant activity up to 3.08%. Antioxidant have variety mechanisms which is radical scavenging, link 

metals, enzymes inhibition, lipid oxidation and pull of single oxygen [23,24]. Other antioxidant capabilities include controlling lipid levels in blood and being anti-

mutagenic, having anti-inflammatory and anti-diabetic activities, etc [25,26]. 

 

 
 

Fig. 1: Interaction between antioxidant activity and chitosan concentration during different storage periods in infertile egg. 

 

Conclusion: 

 Based on the results and discussion of the research that has been done, it can be concluded that the antioxidant activity decreased as the storage period 

increased. The application of chitosan with a concentration of 0.5% showed an increase in the antioxidant activity of infertile egg, compared to other 

concentrations.  
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