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ABSTRACT 

Eggs are nutritious livestock products that can quickly decrease in quality, even physically, chemically, and 

biologically. This research was conducted to determine the effect of using teak leaf extract and chicken abdominal 

fat on weight loss, air cells, yolk, and albumen quality during storage. The treatments were divided into 4, namely 

P0 (control), P1 (teak leaf extract), P2 (chicken abdominal oil), and P3 (teak leaf extract and chicken abdominal 

oil 1:1). This research was conducted for 20 days. The data was analyzed using a completely randomized design 

(CRD) factorial pattern with two factors, four treatments, and three replications. This research used Duncan's 

Multiple Range Test to test the different treatments. The results show significant differences (P<0.05) in egg 

weight loss, air cell, yolk index, albumen pH, yolk pH, albumen water content, and haugh unit. The best treatment 

after the 20th day of storage is P3 treatment. These results indicate that the combination treatment of teak leaf 

extract and chicken abdominal oil can be used as an egg storage technology. 
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INTRODUCTION 

An egg is a livestock product with 

complete nutrition and is easily digested by the 

human body. (Yuceer & Caner, 2014). The 

nutrients include minerals, vitamins, proteins, 

carbohydrates, and fats. (Rêgo et al., 2014; 

Triawan et al., 2021). Eggs are generally damaged 

after being stored at room temperature for over 14 

days. The damage level of eggs includes physical 

(including breaking the eggshell) and chemical 

aspects. Chemical damage to eggs can be caused 

by the evaporation of water (H2O), carbon dioxide 

(CO2), ammonia (NH3), nitrogen (N2), and 

hydrogen sulfide (H2S) from the egg. It is caused 

by microbial contamination from outside, which 

enters through the pores of the eggshell and then 

damages the egg's contents. (Datukramat et al., 

2021). Microbes degrade some of the compounds 

in eggs, especially albumen so that albumen 

becomes thinner and speeds up the evaporation of 

water, CO2, NH3, N2, and H2S gases. (Riawan et 

al., 2017). 

Eggs can experience a decrease in quality, 

which can be caused physically, chemically, or 

biologically. So, it is necessary to preserve them 

from damage and meet the criteria for egg 

consumption based on the Indonesian National 

Standard (SNI) or the United States Department 

of Agriculture (USDA). One method of 

preserving eggs that is often used is wet. The wet 

method, spraying teak leaf extract and chicken 

abdominal fat, is rarely used.  

Teak leaf  (Tectona grandis) extract can 

be used as a source of natural antioxidants that are 

easy to obtain. The antioxidant and cytotoxic 

activities of teak leaf extract may be due to the 

presence of different phytocomponents such as 

tannins, phenolic acids, and flavonoids. (Ghareeb 

et al., 2014). Thus, these materials can be used to 

preserve eggs because they can inhibit bacteria 

from entering the egg's pores. Tannin has 

biological activity as an antioxidant, so the tannin 

content will influence oxidation activity. 

(Malangngi et al., 2012). In addition, it also 

prevents the oxidation reaction of chicken fat, 

which is used to cover the eggshells. Chicken 

abdominal fat is a layer found around the gizzard 

and between the abdominal muscles and 

intestines. (Salam et al., 2013). Chicken oil was 

obtained from rendering chicken abdominal fat to 

produce liquid oil. Chicken abdominal oil was 

expected to cover pores in the eggshells. 

Combining teak leaf extract and chicken 

abdominal oil for coating table eggs was predicted 

to prevent eggs from decreasing quality 

physically, chemically, and biologically. The 

choice of these two materials is also due to the 

abundant stock of materials around. Teak leaves 

grow a lot in the Tuban Regency area, while 

chicken  abdominal  fat is a  by-product  of 
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slaughtering chickens. Chicken slaughtering 

places in Tuban Regency are also easy to find in 

the market or nearby. This research aims to find 

natural preservatives that inhibit bacterial growth 

and prevent evaporation of water content and 

gases in laying chicken eggs. Furthermore, the 

shelf life of chicken eggs can be increased when 

stored at room temperature.  

MATERIALS AND METHODS 

Tools and Materials. The materials used 

for this research were 480 chicken eggs from Isa 

brown strain 42 weeks old, teak leaf (Tectona 

grandis), chicken abdominal fat, 96% ethanol, and 

distilled water. The tools used were an egg tray, 

100 ml sprayer, oven, rotary evaporator, magnetic 

stirrer, porcelain cup, petri dish, desiccator, digital 

scale, pH meter, digital thermohygrometer, 

gloves, and calipers. 

Extracting teak leaves and rendering 

abdominal chicken fat. Teak leaf extract was 

obtained from selected teak leaves and then made 

into simplicia by ovening it for 10 hours at a 

temperature of 50 ℃ (Warnis et al., 2020), then 

grinding it into a powder measuring 80 mesh. 

According to Nuri et al. (2020), 200 grams of 

Simplicia were macerated using 2 liters of 96% 

ethanol for 24 hours, stirring occasionally, and 

then filtering. The residue was macerated again 

twice in the same way. The filtrate was combined 

and concentrated with a rotary evaporator 

(Heidolph Laborota 4000) at a temperature of 

70oC and low pressure. A concentration of 12.5% 

(w/v) was used for spraying diluted with distilled 

water. Chicken abdominal oil was taken from 

chicken abdominal fat which had gone through a 

modified dry rendering extraction process for 2 

hours in an oven at a temperature of 80oC (Kamini 

et al., 2016). Next, testing the phytochemical and 

antibacterial activity of teak leaf extract. 

Antibacterial activity test using agar disk 

diffusion. The inhibition zone is shown by a clear 

zone in the agar disk, and the diameters are 

measured with a caliper. 

Alkaloid identification. A total of 1 mL 

of each extract was placed into separate reaction 

tubes, then 2 mL of 2N HCl was added. 

Subsequently, 1 mL of each filtrate was placed 

into each reaction tube. Then, in tube 1, 2 drops of 

Mayer's reagent were added, Wagner's reagent to 

tube 2, and Dragendorff's reagent to tube 3. 

Positive results were indicated by the formation of 

a white sediment in tube 1, a brown sediment in 

tube 2, and an orange sediment in tube 3 (Oktavia 

et al., 2020) With modification. 

Flavonoid identification. 1 ml of 

ecoenzyme is reacted with 2 mg of powder 

magnesium (Mg) and 3 drops of 37% HCl. A 

positive result is indicated by a color change to 

red, yellow, and orange. (Ramadani et al., 2022). 

Steroid identification. A total of 1 mL of 

extract was placed into a reaction tube. Add three 

drops of anhydrous CH₃COOH (acetic acid). 

Concentrated H₂SO₄ was added three drops 

slowly to the tube’s wall. Subsequently, the 

formation of a bluish-green ring indicates the 

presence of steroids. (Oktavia et al., 2020) With 

modification. 

Saponin identification. 1 ml of 

ecoenzyme is put into a tube reaction added 20 ml 

of hot water, then shake vigorously for 10 

seconds. Positive contains saponin; if it forms a 

high foam of 1-10 cm for not less than 10 minutes 

and adds one drop of 2N HCl, the foam does not 

disappear. (Maharani et al., 2021). 

Tanin identification. A total of 1 mL of 

extract was placed into a reaction tube. Add 3 

drops of 5% FeCl solution. A dark blue or bluish-

black color indicates the presence of tannin. 

Second, 1 mL of the test solution was added to a 

reaction tube, followed by the addition of 3 drops 

of 10% gelatin. The formation of a white sediment 

indicates the presence of tannin. 

Selecting the Eggs. Collecting fresh eggs 

aged 0 days with criteria that comply with normal 

egg standards, namely: eggs have a normal 

eggshell shape, smooth, whole, uniform in shape, 

and clean based on the National Standardization 

Agency. (BSN, 2008). 

Spraying the Eggs. In this research, 

12.5% (w/v) of teak leaf extract was used to spray 

the eggs. A total of 12,5 g teak leaf extract was 

diluted in 100 mL aquadest. Another material is 

abdominal chicken oil, which is rendered from fat. 

Spraying the eggs according to the predetermined 

code, namely P0 (control), P1 (teak leaf extract 

only), P2 (abdominal chicken oil only), and P3 

(combination 1:1 of teak leaf extract and 

abdominal chicken oil) which were stored at room 

temperature for 20 days with storage stages of 0, 

10, and 20 days. Then, spray each egg with a dose 

± 2 mL/egg individually, it is based on (Oliveira 

et al., 2022). The number of eggs used consisted 

of 10 eggs in each replication. The replication 

used was four times and consisted of 2 factors. 

The first factor consisted of giving teak leaf 

extract and abdominal chicken oil, namely P0, P1, 



 

Jurnal Sain Peternakan Indonesia vol. 20 issue 1 January-March 2025 |  49 

P2, and P3, while the second factor consisted of 

storage time, namely 0, 10, and 20 days. 

Data Analysis. The research data were 

analyzed using analysis of variance (ANOVA) 

from a factorial Completely Randomized Design 

(CRD). If the treatment showed a significant 

effect (P<0.05), it was continued with Duncan’s 

Multiple Range Test (DMRT). 

Research Variables. Temperature and 

humidity: A digital thermohygrometer was used 

for measurements. Observations were made in the 

morning, afternoon, and evening for 20 days. Egg 

weight loss: Egg weight loss was carried out to 

determine how much egg weight decreases during 

storage. The measurement used the following 

formula: 

Egg weight loss =
initial weight-final weight

initial weight
 × 100% 

Eggshell thickness: Eggshell thickness 

measurements were carried out by measuring 

eggshell fragments using a micrometer with an 

accuracy of 0.01 mm. 

Eggshell weight: A digital scale was used 

to find the weight of the eggshells. Before 

weighing the eggshell, the white membrane layer 

was removed to obtain the complete weight of the 

eggshell. Egg index (EI): The index of the Egg 

was measured using a caliper to determine the 

transverse width, longitudinal width, and length of 

the egg. The egg index result used was the formula 

for the comparison between the width and length 

of the egg multiplied by 100% (Aulia et al., 2016). 

Egg air cell: The air cell was counted by breaking 

the egg on the blunt side and then measuring the 

depth of the air cell using a caliper. Air cavities 

are measured using a cm unit. Egg yolk index (YI): 

The height and diameter of the yolk were 

measured on a glass table. Digital calipers with an 

accuracy of 0.001 mm are used. The recorded data 

was used to calculate it by dividing the height by 

the diameter of the egg yolk. Albumen index (AI): 

The ratio of the thick albumen's height to the 

albumen's average diameter. The tool used was a 

caliper. The albumen index formula is: 

AI = albumen height ÷ 0.5× (width + length of albumen) 

Water content of egg yolk and albumen: 

Measuring the water content of eggs using the 

method (AOAC, 2005). The yolk and white were 

separated after the eggs were cracked. Then, 2 

grams of egg yolk or white were put in the 

porcelain cup, the weight of which was known. 

Then, it was heated at 105˚C until the weight 

stabilized. The formula for calculating water 

content is as follows: 

Water content =
Difference in total weight before- after oven

total weight before oven
× 10 

Value of egg yolk and albumen pH: After 

previous analysis, egg yolks or albumen were 

placed separately in a beaker glass. Value of pH 

analysis used a calibrated digital pH meter. The 

pH measurement results are the results of the egg 

yolk or white. 

Haugh unit (HU): Apart from egg weight, 

albumen height was also measured on a glass table 

using a digital caliper. HU was calculated using 

the following formula: 

HU = 100 log (albumen height + 7.57 – 1.7 egg weight0.37) 

RESULTS AND DISCUSSION 

Antibacterial activity and phytochemical 

composition  
Egg quality can be seen from several 

conditions, such as egg yolk, albumen, air cell, 

HU, physicochemical properties, and eggshell 

characteristics. The following are the data 

obtained from the research. Phytochemical and 

antibacterial activity tests were carried out before 

applying teak leaf extract and rendered chicken 

abdominal fat to egg storage. Table 1 shows the 

test results. Based on a report from (Ouchari et al., 

2019), inhibition zone diameters of 10-20 mm 

were categorized as vigorous antibacterial 

activity. All concentrations of teak leaf extract in 

Table 1 were categorized as vigorous antibacterial 

activities. This research used a 12.5% 

concentration of teak leaf extract to spray the 

eggs. They were phytochemically tested to ensure 

phytochemical compounds were available in teak 

leaf extract, as shown in Table 2.  
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Table 1. Diameter of the inhibition zone of antibacterial activity of teak leaf extract 

Percentage of teak leaf 

extract (w/v) 

Escherichia coli ATCC 25922 Salmonella typhimurium ATCC 

14028 

Control – (40% DMSO) 0.00 ± 0.00f 0.00 ± 0.00f 

6.25 11.20 ± 0.30e 10.20 ± 0.35e 

12.5 12.50 ± 0.25d 12.75 ± 0.28d 

25 13.05 ± 0.30c 13.65 ± 0.33c 

50 15.40 ± 0.20b 16.55 ± 0.20b 

Control + (Ciprofloxacin) 28.56 ± 0.25a 30.46 ± 0.25a 
Calculation of the inhibition zone of the antibacterial activity of the Integrated Laboratory, Politeknik Pertanian 

dan Peternakan Mapena, Tuban (2024) 

 

A phytochemical test shows that teak leaf 

extract contains some biochemical compounds. It 

is an alkaloid, flavonoid, saponin, tannin, and 

steroid. These biochemical compounds could be 

antibacterial and antifungal for eggs stored. That 

is why, from this screening, we continued to apply 

egg coating while stored at room temperature. 

 

Table 2.  Phytochemical test results of teak leaf extract 

Phytochemical test Reagent Result Remarks 

Alkaloid Mayer + White sediment shown 

 Wagner + Brown sediment shown 

 Dragendroff + Orange sediment shown 

Flavonoid HCL, Mg + Color change to yellowish 

Saponin Aquadest, HCl + Foam on the surface of the tube 

Tanin FeCl3 + Color change to bluish-black 

 Gelatin  + White sediment shown 

Steroid CH3COOH, H2SO4 + Color change to bluish-green 
Remarks: + (indicates positive result); - (indicates negative result). 

 

Air Cell 
The results show a significant effect 

(P<0.05). The highest mean on the 20th day is P0, 

5.47 ± 0.31 mm. The lowest average is in P2 and 

P3. In treatments P2 and P3, the air cell values do 

not experience a significant change on the 10th and 

20th days of storage. Likewise, on the 0th to 10th 

day of storage, the air cell value only increases 

smaller than treatments P0 and P1. Teak leaf 

extract and abdominal fat can close the eggs' 

pores, thus preventing evaporation so that the 

process of increasing the air cell can be 

suppressed. 

An air cell forms in the blunt part of the 

egg after egg laying, which is caused by shrinkage 

of the egg contents (Loffredi et al., 2021). Low air 

cell depth indicates fresh egg quality. (Pan et al., 

2022). The results in Table 3 show an increase in 

the air cell's depth according to the storage length. 

It is the opinion of (Djaelani, 2016) The air cell 

will increase in size according to storage time. The 

size of the air cell is caused by the evaporation of 

water and the release of gas that occurs during 

storage. (Hagan & Eichie, 2019; (Jazil et al., 

2013). The result of the air cell obtained on day 0 

is 0.70 mm, falling into quality category II. On the 

10th and 20th days, the air cell values are 2.65 mm 

and 2.88 mm, both of which are in quality III. This 

aligns with BSN guidelines (2008) that quality I 

have an air cell height of < 0.50 cm, quality II  has 

0.50 to 0.90 cm, and quality III has  > 0.90 cm air 

cell height. The longer the eggs are stored, the 

greater the air cell depth. 
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Table 3. Exterior and eggshell characteristics 

Day Storage 
Treatment 

Average 
P0 P1 P2 P3 

Air Cell (mm) 

0 1.51±0.87 a 1.30±0.86 a
 

 0.77±0.15 a
 

 0.80±0.43 a
 

  

10 4.87±0.58 de 4.03±0.39 cd 2.65± 0.46 b 3.02± 0.80 b  

20 5.47± 0.31 e 5.47± 0.28 e 2.88± 0.54 b 3.10± 2.72 b  

Eggshell Weight 

0 6.07 ± 0.12 5.93 ± 0.42 6.20 ± 0.20 6.13 ± 0.46 6.08 ± 0.30b 

10 5.28 ± 0.02 5.33 ± 0.05 5.11 ± 0.01 4.89 ± 0.04 5.15 ± 0.03a 

20 6.67 ± 0.31 6.67 ± 0.31 6.93 ± 0.64 6.20 ± 0.35 6.62 ± 0.40c 

Average 6.01 ± 0.15a 5.98 ± 0.26a 6.08 ± 0.28a 5.74 ± 0.28a  

Eggshell Thickness 

0 0.50 ± 0.04 0.48 ± 0.02 0.51 ± 0.02 0.48 ± 0.04 0.49 ± 0.03b 

10 0.41 ± 0.05 0.42 ± 0.02 0.41 ± 0.01 0.40 ± 0.01 0.41 ± 0.02a 

20 0.51 ± 0.01 0.54 ± 0.04 0.50 ± 0.01 0.51 ± 0.02 0.52 ± 0.02b 

Average 0.47 ± 0.03a 0.48 ± 0.03a 0.47 ± 0.01a 0.46 ± 0.02a  

Egg Weight Loss 

0 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 0,00 ± 0.00a  

10 1.53 ± 0.31b 1.00 ± 0.20ab 0.27 ± 0.23a 0,33 ± 0.31a  

20 4.33 ± 1.80d 2.67 ± 0.76c 0.93 ± 0.76ab 0,93 ± 0.12ab  

Egg Index 

0 0.81 ± 0.02 0.80 ± 0.02 0.80 ± 0.01 0.82 ± 0.03 0.81 ± 0.02a 

10 0.80 ± 0.02 0.80 ± 0.01 0.81 ± 0.01 0.80 ± 0.00 0.80 ± 0.01a 

20 0.80 ± 0.01 0.81 ± 0.01 0.81 ± 0.01 0.82 ± 0.01 0.81 ± 0.01a 

Average 0.80 ± 0.02a 0.80 ± 0.01a 0.81 ± 0.01a 0.81 ± 0.01a  

Note: Different superscripts in the same column and row show significantly different results (P<0.05). 

 

Eggshell Weight and Thickness 
The average eggshell weight and 

thickness value is insignificant (P>0.05). This 

shows that the weight and eggshell thickness of 

the eggs used in the study are uniform. This 

study's eggshell thickness and weight values are 

insignificant (P>0.05). These results are in line 

with research by Sudrajat et al. (2019) Regarding 

the quality of fermented non-conventional feed 

rations, the eggshell thickness was not 

significantly different (P>0.05), ranging from 

0.36-0.38 mm, and obtaining an average eggshell 

weight of 9.49% - 10.03% of egg weight.  It is also 

in line with the research done by Khan et al. 

(2020) Regarding the effect of storage time on 

eggs' external and internal quality, the eggshell 

weight was insignificant (P>0.05). Agustina et al. 

(2017); Asnawi et al. (2017); and Sumiati et al. 

(2021), report that in the formation of eggshells, 

the process of absorbing nutrients, especially 

calcium, is greatly influenced by the chicken's 

digestive system. Apart from that, it is also 

influenced by the strain and age of the chicken. 

Setiawati et al. (2016) Due to the disruption of 

endocrine gland secretion, the hormones produced 

are not optimal for controlling calcium in the 

blood. (Fitriani et al., 2016). Meanwhile, the 

weight value of the eggshell will increase if the 

egg weight increases. (Asnawi et al., 2017).  

Egg Weight Loss 
The average egg weight loss is 

significantly different (P<0.05). The highest mean 

value occurs in the P0 day 20 treatment, namely 

4.33 ± 1.80, while the lowest occurs in P3, namely 

0.93 ± 0.12. In treatments P2 and P3, eggs do not 

experience significant weight loss starting from 

days 0, 10, and 20 of storage. In treatments P1 and 

P2, eggs experience significant weight loss from 

days 0 to 20 of storage. 

The temperature in Tuban Regency is 

classified as high, with the general conditions 

observed during the research being an average 

temperature of 28.85 ± 0.74°C and relative 

humidity of 50.02 ± 3.52% (data not shown). 

According to Bilyaro et al. (2021) And to BSN 

(2008), the optimal storage temperature for eggs 

is between 4ºC and 7ºC if stored at temperatures 

above 25ºC (Leandro et al., 2005; Xavier et al., 

2008) It will result in a decrease in egg quality. 

Eggs are changed according to temperature and 

storage conditions. It results in the degradation of 

compounds and changes in functional properties, 

compromising chemical characteristics. (Liu et 

al., 2016). Therefore, the temperature on Tuban 
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Recengy might have caused more rapid egg 

weight loss in the research. 

Along the way until consumption, eggs 

will experience weight loss at room temperature 

due to the evaporation process of water vapor and 

H2O and CO2 gases. (Eke et al., 2013; Rodrigues 

Mendes et al., 2014; Djaelani, 2015; Feddern et 

al., 2017; Hagan & Eichie, 2019). A decrease in 

egg weight is caused by different storage, 

temperature, egg size, or eggshell porosity. 

(Akpinar et al., 2015). As reported in research by 

Samli et al. (2005) When storing eggs for 10 days, 

egg weight decreases by 1.66% at a temperature 

of 21oC. It has been proven that egg coating is 

made from chicken abdominal oil. In addition, a 

combination of oil and extract is more efficient in 

preventing egg weight loss. This research is in line 

with the opinion of Irmawaty et al. (2022) To a 

certain extent, fats with more fatty acid content 

will be able to prevent the evaporation of water 

and gases such as CO2, NH3, and H2S. 

According to (Kim et al., 2006) and Xu et 

al. (2018), eggs with the thickest layers show the 

best quality during storage. This research by (G. 

da S. Oliveira et al., 2022) showed that the results 

of a layer of cassava starch added with essential 

oils maintain the internal quality of the eggs 

during 5 weeks of storage at 20ºC, reducing the 

eggshell microbiota and effectively keeping it at a 

low level. Research from Akpinar et al. (2015) 

also reported that egg coating using propolis with 

a concentration of 15% can extend shelf life and 

prevent egg weight loss. Humidity, temperature, 

eggshell texture, and shelf life influence the 

decline in egg quality (USDA, 2000). 

Egg Index 
The egg index parameter was used in this 

research to indicate that the size and form of the 

sample egg are uniform. Table 3 shows that the 

egg indexes used in the research are uniform. The 

egg index is related to the weight of the eggs 

produced. The higher the egg weight produced, 

the greater the egg index obtained. The size of the 

egg index will influence the diameter, length, and 

width of the eggs produced, whereas the more 

significant the egg index, the larger the egg's 

diameter, length, and width will be. Necidová et 

al. (2019) Stated that the weight of eggs is 

determined by the breed of chicken, nutrition, and 

the age of the chicken. The higher the egg index 

value, the rounder the egg will be; conversely, if 

the egg index value is low, the egg will become 

more oval. (Okatama et al., 2018). Based on the 

report Yuwanta (2010) Believed that the egg 

index varies between 0.65 to 0.82. The egg index 

will decrease progressively with age. At the 

beginning of egg laying, the egg index is around 

0.77, and at the end of laying, it is 0.74. This study 

is by the references because the egg index values 

tend to be uniform; this is necessary so that the 

data obtained during the research can be 

homogeneous and normally distributed. 

Egg Yolk Index and Albumen Index 
The albumen index values are not 

significantly different (P>0.05), meaning there is 

no interaction among the factors of giving teak 

leaf extract, abdominal oil, and storage time. The 

longer the storage duration, the lower the albumen 

index value. Based on the results, even though the 

exact duration of storage (day 20th), it shows that 

P2 and P3 have the best albumen index values 

compared to treatments P0 and P1. It means that 

the treatment caused albumen index performance 

in the research but was not associated with the 

storage period.   

Egg yolk index values for different 

storage periods and treatments produce significant 

differences (P<0.05). The highest average egg 

yolk index value occurs on day 0 in all treatments. 

The lowest value is found on the 20th day of 

storage for treatments P0 and P1.  After being 

stored on the 20th day, the best egg yolk index 

values are in treatments P2 and P3. In treatments 

P2 and P3, eggs do not experience a significant 

decrease in egg yolk index on the 10th and 20th day 

of storage. The egg yolk index would be decreased 

during the storage period. This is caused by the 

last storage period when the egg yolk index shows 

the lowest value. 

Based on SNI (01-3926-2008), the 

albumen index is divided into quality I 

(0.134−0.175), quality II (0.0133−0.092), and 

quality III (0.090−0.050). The albumen index of 

purebred chickens still shows good quality with 

increasing concentration (P3), which shows the 

best results. However, there is a decrease in the 

albumen index over time during storage. 

According to (Cornelia et al., 2014)The decrease 

in the albumen index is due to changes in the 

albumen's CO2 content, which caused the 

albumen's pH to become alkaline. The 

concentration of teak leaf extract and chicken 

abdominal oil can protect the eggs against 

decreased albumen index (Table 4). A decrease in 

the albumen index causes a decrease in the HU 

value Pires et al. (2019) Which is a parameter of 

albumen freshness  (Drabik et al., 2021).
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As the storage time increases, the eggs 

lose moisture and CO2 through evaporation. This 

leads to the rupture of the vitelline membrane, and 

as a result, the albumen becomes watery, and the 

albumen index decreases (Khan et al., 2014); (G. 

da S. Oliveira et al., 2022). This causes the water 

content in the albumen to increase into the egg 

yolk, and it becomes runny (Adriaensen et al., 

2022). BSN (2008) states that the fresh egg yolk 

index ranges from 0.33-0.52. The decreasing 

value of the egg yolk index during storage results 

from the liquefaction and flattening of the egg 

yolk. It is associated with the constant permeation 

of water from the albumen to the yolk through the 

vitelline membrane driven by osmotic pressure. 

The osmotic pressure between the albumen and 

the yolk is related to the decreasing viscosity of 

the albumen. It is caused by the breakdown of the 

ovomucin-lysozyme complex (G. da S. Oliveira et 

al., 2022). 

The results show that egg yolk index 

quality is still in good condition when it is given 

the treatment of coating with abdominal chicken 

oil. This is in line with the results of research from 

(Eke et al., 2013) Regarding the effect of storage 

on eggshell attributes, eggs coated with oil and 

eggs stored in the refrigerator can obtain 

maintained egg yolk index values. Fat can coat 

and close the eggshells well to prevent the 

evaporation of gas and water in the eggs. These 

results show that coating can maintain the quality 

of the egg yolk index compared to uncoated eggs. 

Pires et al. (2019). According to Soares et al. 

(2022), during storage, the egg yolk absorbs water 

from the albumen, becoming more decentralized 

and less dense. Thus, covering the eggshell pores 

with several layers could be a solution to optimize 

control of this phenomenon. (Ezazi et al., 2021). 

 

Table 4. Interior and physicochemical characteristics of eggs 

Day 

Storage 

Treatment Average 

P0 P1 P2 P3 

Albumen Index (AI) 

0 0.09± 0.02 0.08±0.02 0.08± 0.01 0.09± 0.03 0.09± 0.02c 

10 0.04± 0.00 0.05±0.00 0.06± 0.01 0.06± 0.00 0.05±0.00b 

20 0.02± 0.00 0.03±0.01 0.04± 0.01 0.04± 0.00 0.04± 0.01a 

Average 0.05±0.01a 0.54±0.01a
 

 0.06 ± 0.01b 0.06 ± 0.01b  

Yolk Index (YI) 

0 0.34 ± 0.08c 0.48 ± 0.04d 0.48 ± 0.04d 0.48 ± 0.01d  

10 0.26 ± 0.01b 0.30 ± 0.03b 0.35 ± 0.02c 0.35 ± 0.03c  

20 0.20 ± 0.04a 0.19 ± 0.01a 0.35 ± 0.02c 0.36 ± 0.01c  

Albumen pH 

0 8.03±0.06 ab 8.23±0.08 b 7.96±0.21 a
 

 7.80±0.22 a
 

  

10 9.15± 0.09 f 8.81±0.08 de 8.66±0.21 cd 8.55 ± 0.22 c  

20 9.24± 0.07 f
 

 9.04±0.17 ef
 

 9.24 ± 0.20 f
 

 9.13 ± 0.02 f
 

  

Yolk pH 

0 6.19 ± 0.04d 6.37 ± 0.07 abc 6.41 ± 0.07 abc 6.23 ± 0.05ab  

10 6.58 ± 004cd 6.44 ± 0.17bc 6.28 ± 0.09ab 6.77 ± 0,07d  

20 6.80 ± 0.29d 6.81 ± 0.13d 6.77 ± 0,05d 6.76 ± 0.17d  

Water Content of Albumen 

0 85.97±0.59 bcd 86.10±1.81cd 86.57±1.35cd 87.47±1.24d   

10 86.55±0.26 cd  86.95±0.65d  86.95±0.22 d  84.19±0.50 bc  

20 84.76±0.85 abc 83.86±1.64 a 85.92±0.58 bcd 86.41±0.71 cd  

Water Content of Yolk 

0 43.77 ± 0.69 44.19 ± 0.17 43.66 ± 1.04 44.19 ± 0.59 43.95 ± 0.62a 

10 54.57 ± 2.82 53.26 ± 2.62 48.31 ± 3.00 48.40 ± 2.64 51.14 ± 2.77b 

20 62.95 ± 2.87 57.27 ± 1.30 56.21 ± 1.13 56.77 ± 0.65 58.30 ±1.48c 

Average 53.76 ± 3.12b 51.57 ± 1.69ab 49.39 ± 1.72a 49.79 ± 1.29a  

Haugh Unit (HU) 

0 96.61±2.38 e 96.46±2.33 e 98.64±1.03 e 98.70±0.56 e  

10 72.33±2.10 a 82.51±2.46 bc 88.20±2.50 cd 90.02±2.44 d  

20 66.28±1.77 a 71.13± 2.40 a 80.62±3.64 b 84.70±0.92 bcd  

Note: Different superscripts in the same column and row show significantly different results (P<0.05). 
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pH Value of Egg Yolk and Albumen 
The results of variance analysis show that 

the pH values of egg yolk and albumen are 

significantly different (P<0.05)—the pH value of 

both egg yolk and albumen increases during 

storage. However, albumen's pH is higher than 

egg yolk's. Regarding albumen pH, after the 10th 

day of storage, treatment P0 shows the highest pH 

value, while the pH values of albumen-treated P1, 

P2, and P3 are not significantly different. After the 

20th day of storage, the pH value of egg yolk or 

albumen is not significantly different among 

treatments P0, P1, P2, and P3.  

The pH value is the degree of acidity used 

to express a product's acidity or alkalinity level. 

According to USDA (2000), factors that influence 

egg pH are shelf life, temperature, and relative 

humidity during storage. The longer the storage 

period, the higher the pH (Putri et al., 2016; 

Feddern et al., 2017). The loss of CO2 through the 

eggshell pores causes the concentration of 

bicarbonate ions in the albumen to decrease. It 

damages the buffer system, which causes the 

albumen pH to increase. (Cedro et al., 2009) 

Moreover, the pH becomes alkaline. (Jazil et al., 

2013). Normal albumen has a pH of around 6.5 - 

9.5. According to Jazil et al. (2013), the increase 

in the alkaline pH of albumen is caused by the 

increase in water content due to dilution, causing 

the proteins in the eggs to become damaged or 

denatured. Apart from that, it also impacts 

increasing changes in the pH of egg yolk. 

(Mangalisu & Armayanti, 2020; Soares et al., 

2021). This process is influenced by storing eggs 

at room temperature. (Eke et al., 2013). The pH 

value of egg yolk has a standard number of 6.00 

(BSN, 2008). According to (Espíndola et al., 

2019)The pH of fresh egg yolk is approximately 

6, but according to storage time, it can rise to 6.9. 

Previous research has documented a maximum 

increase in egg yolk pH from 6.24 to 7 (Pires et 

al., 2019). 

Spraying abdominal chicken oil is more 

effective in maintaining the pH of albumen and 

yolks. This is the opinion of Hadiwiyoto (1983), 

who stated that by preventing the evaporation of 

water and carbon dioxide (CO2) from the egg, 

there will be no increase in pH. This research is in 

line with research by (G. da S. Oliveira et al., 

2022), which stated that coating eggs with a 

combination of cassava starch and essential oils 

can maintain the pH quality of the egg yolk. There 

is also research from Pissinati et al. (2014) 

regarding the provision of gelatin and mineral oil 

coatings, which stated that coatings made from 

mineral oil are proven efficient in maintaining egg 

quality during storage. This is because it functions 

as a coating to cover the pores of the eggshell, 

thereby inhibiting evaporation and the entry of 

microorganisms (Xu et al., 2018). The fewer 

microorganisms in the egg, the slower the egg 

spoilage during storage (De Reu et al., 2006; 

Cantu et al., 2019). The results are from previous 

studies by Caner & Yüceer (2015) and Pires et al. 

(2019), which reported that different layers can 

extend the shelf life of eggs about albumen pH. 

Water Content of Egg Yolk and Albumen 
The results show that the albumen water 

content value has a significant interaction effect 

(P<0.05), while the egg yolk water content value 

has no significant interaction effect (P>0.05). The 

albumen water content tends to decrease during 

the storage process. Treatments P2 and P3 show a 

smaller decrease in water content values than 

treatments P0 and P1 after being stored for 20 

days. The water content of egg yolk tends to 

increase during the storage process. The average 

egg yolk water content value shows that treatment 

P0 is lower than treatments P1, P2, and P3.  

Water content is the percentage of water 

in a material. The standard water content of 

albumen is 88% (Caner & Yüceer, 2015; Pires et 

al., 2019). The water content of laying chicken 

albumen experiences changes in decreasing or 

increasing due to the length of the storage process 

that is carried out (Yuwanta, 2010). P3 treatment 

can prevent accelerated changes in water content 

and shows the best results until the 20th day (Table 

4). 

On the 20th day of storage, the P0 

treatment is greater than the P1 treatment. 

According to Kurniawan et al. (2021) Storing 

eggs causes the transfer of water from the white to 

the yolk, resulting in a decrease in quality, marked 

by changes, including the contents of the egg, 

which are divided into 2 (yolk and white) and 

thick, turning into liquid and mixed. Studies 

conducted by Khan et al. (2014) and (Drabik et al., 

2021) They have confirmed that prolonged 

storage of eggs leads to the evaporation of CO2 

and moisture, causing the vitelline membrane to 

rupture and the albumen to become watery and 

mix with the yolk. 

The average water content of egg yolks is 

changed by different treatments during storage 

(Table 4) at room temperature. The longer the egg 

yolk water content is stored, the more the water 

content value increases. Although there is no 

significant  effect  (P>0.05),  the  average  results 
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(Table 4) show that spraying with abdominal fat 

has the best results for maintaining the quality of 

egg yolk water content. The water content in fresh 

egg yolk is 47% (Winarno & Koswara, 2002). The 

increase in water content occurs due to the 

evaporation process of egg gas and water vapor 

due to long storage. This is in line with the opinion 

of  Feddern et al. (2017) that high storage 

temperatures will further speed up the water 

evaporation process. This will cause the water 

content to shift from the white to the yolk, and 

some evaporate from the eggshell. 

Haugh unit (HU) 
HU has a significant analysis of variance 

value (P<0.05). The HU value tends to decrease 

during the storage process. The P3 treatment has 

the best HU value until the 20th day of storage. 

After being stored for 10 to 20 days, the HU value 

in the P3 treatment tends to experience an 

insignificant decrease. In the P0 treatment, after 

being stored for 10 days, the HU value tends to 

experience a very significant decrease. 

HU is a parameter of albumen freshness 

because its measurement is based on the weight 

and height of the albumen. (Kim et al., 2006); 

(Drabik et al., 2021). Watery albumen results in a 

decrease in HU and egg quality (Azizah et al., 

2017). According to SNI (01-3926-2008), egg 

quality is divided into: >72 is classified as quality 

I, 60-72 is classified as quality II, and <60 is 

classified as quality III. The highest mean egg unit 

haugh value is P3, namely 98.70 ± 0.56 (day 0) 

quality I, 90.02 ± 2.44 (day 20) quality I, and 

84.70 ± 0.92 (day 20) quality I. These results show 

that spraying teak leaf extract and abdominal 

chicken oil can maintain albumen quality. 

A high HU indicates the quality of the 

albumen. The storage time is the main factor 

influencing changes in the solid structure of 

albumen (Drabik et al., 2021), especially at room 

temperature (B. L. Oliveira & Oliveira, 2013). 

The research results from Saleh et al. (2020) 

showed that the temperature at which eggs are 

stored significantly damages the haugh unit—

increasing the storage time results in the 

evaporation of CO2 and loss of moisture from the 

eggs, which results in the rupture of the vitelline 

membrane, resulting in the albumen becoming 

watery, thereby affecting the Haugh unit value 

(M. J. A. Khan et al., 2014). The HU of uncoated 

eggs decreases faster than coated eggs. These 

results support previous research that the 

protein/oil layer Caner & Yüceer (2015) may 

effectively maintain egg albumen quality. 

Mechanism of teak leaf extract and chicken 

abdominal oil in egg storing 
The content of saponins, flavonoids, 

tannins, and alkaloids. Plays the antibacterial 

mechanism of action of teak leaf extract (Nidavani 

& Am, 2014). This content can prevent bacteria 

from entering the egg so that bacteria are 

minimized. (Warganegara & Restina, 2016). In 

line with the opinion of Riawan et al. (2017), the 

working system of antibacterials is that damage to 

the cell membrane. This inhibits the activity and 

biosynthesis of specific enzymes needed in 

metabolic reactions. Bacteria that can be 

minimized are E. Coli, Salmonella typhi (Kurniati 

& Kalsum, 2018), Coliform (Febriana & Chaidir, 

2023), S. Epidermidis, and S. aureus (Fildza et al., 

2017). Tannins in teak leaves can maintain the 

quality of eggs and chicken abdominal oil, which 

is useful as a coating to close the pores in the 

eggshell. According to Lestari et al. (2013)Tanin 

can cover the pores of the eggshell, thus 

maintaining its durability. 

Abdominal chicken oil can coat and close 

the eggshells well to prevent the evaporation of 

gas and water in the eggs. In the opinion of 

Irmawaty et al. (2022), to a certain extent, fats 

with increasing fatty acid content will be able to 

prevent the evaporation of water and gases such 

as CO2, NH3, and H2S. These results support 

previous observations that the protein/oil layer. 

(Caner & Yüceer, 2015) It may be effective in 

maintaining the quality of egg albumen. This is 

because the oil functions as a coating to cover the 

pores of the eggshell, thereby inhibiting 

evaporation and the entry of microorganisms. (Xu 

et al., 2018). The fewer microorganisms in the 

egg, the slower the egg spoilage during storage. 

(De Reu et al., 2006; Cantu et al., 2019). 

CONCLUSION 

Regarding the research, a combination of 

teak leaf extract and abdominal chicken oil can 

coat and inhibit the evaporation process of water 

and gases in eggs, thereby maintaining the quality 

of the egg. Using teak leaf extract and chicken 

abdominal oil can inhibit egg weight loss and 

increase air cells. In addition, both egg yolk and 

albumen quality can be maintained during storage. 

The best treatment is using the P3 treatment 

(combination of abdominal chicken oil and teak 

leaf extract 1:1). So, this research could be the 

solution to increase the shelf life of eggs using 

natural resources.
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