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Duck eggs have a delicious taste, are easily digested by the body,
and contain quite good nutrition.However, duck eggs have a short
self life. This study aims to determine the effect of the length of
storage and concentration of Moringa leaf solution on the internal
quality of duck eggs. This study was conducted in September-
October 2023 at the Livestock Production Laboratory of Animal
Husbandry Study Program, Faculty of Agriculture, Universitas
Sumatera Utara. The design used in this study is a complete random
design, factorial pattern, namely 4 concentration solution treatment
(RO = without soaking, R1 = 10%, R2 = 20%, R3 = 30%), 5
Treatment of Length of Storage (LO = 0 days, L1 =7 days, L2 = 14
days, L3 = 21 days, L4 = 28 days) with 2 replications. The
parameters used in this study include the egg white index
(albumen), the egg yolk index (yolk), the percentage of
decreased egg weight and the degree of acidity (pH) of eggs.
The results showed that the number of concentrations of 30%
solution had a significant effect (p <0.05) on the albumen
index, yolk index and pH, but did not affect the percentage of
decreased egg weight. The length of storage has a significant
effect on the internal quality of duck eggs. The treatment
interaction is a significant effect (p <0.05) against the egg
white index (albumen) and egg pH. Treatment with a 30%
moringa leaf solution had better results for 28 days compared
to treatment without soaking.
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1. Introduction
Eggs are a product produced by poultry farming which have a delicious taste, are easily digested by the
body, and contain quite good nutrition. However, it turns out that eggs are also a product that is easily
contaminated by bacteria or microorganisms, making them susceptible to damage. In addition, the longer
the storage time causes a decrease in egg quality [1]. Long storage before distribution will cause a decrease
in quality, which is caused by microbes. Microbes utilize the high nutritional content found in eggs for their
growth. Eggs can experience physical and chemical changes as a result of microbial activity [2]. The short
shelf life of eggs means that storage at room temperature is limited.

Proper preservation is required. The aim of preserving eggs is to extend the shelf life of eggs and
maintain their quality [3]. According to [4], the storage capacity of eggs at room temperature is very short,
around two weeks. The main thing to remember when preserving eggs is to maintain ideal internal conditions
so that the eggs are not easily affected by external environmental influences. In addition, it is very important
to prevent the release of internal gases and evaporation of water from the eggs. According to [5], eggs must
be soaked in vegetable matter containing tannin to maintain quality and increase shelf life.

Moringa leaves are a plant that contains tannin. The application of moringa leaves has been the subject
of extensive research. Included in research by [6], revealed that the secondary metabolic compounds found
in Moringa leaves include terpenoids, flavonoids, alkaloids, tannins and saponins. The value of the amount
of tannin in dried Moringa leaves ranges between 13.2 g / kg and 20.6 g / kg [7]. A study from [5, 8, 9]
influential results were obtained when studying the impact of soaking eggs in a solution made from Moringa
leaves for 24 hours to determine the effect of the solution on the internal quality of broiler chicken eggs in
terms of the egg white index, and haugh units. Based on these findings, the author want to study the effect of
varying concentrations of Moringa leaf solution of 0%, 10%, 20%, and 30% on the internal quality of duck
eggs for 0 days, 7 days, 14 days, 21 days, and 28 days after soaking for 24 hours.

2. Method

The research was conducted from September to October 2023, at the Animal Production Laboratory, Animal
Science Study Program, Faculty of Agriculture, Universitas of Sumatra Utara. The ingredients used are fresh,
green Moringa leaves, clean water, and duck eggs from 58 week old Mojosari ducks, laid on the same day.
Eggs were obtained from Mr Purwono Suryantyo's farm, namely CV. Bebek Berkah Farm on Jalan Mulia,
Tuntungan Il No. 6, Pancur Batu District, Medan City, North Sumatra. Eggs are selected that are clean, the
shell has no cracks, the shell texture is smooth, and oval in shape. In this study, eggs were selected based on
selecting the outside of the egg, with a uniform color.

The tools in this research are plastic egg tray as a container for eggs when stored, a digital scale with
the Electronic Kitchen Scale brand which has an accuracy level of 10 grams for weighing the weight of
Moringa leaves, and a digital scale with an accuracy of 0.1 grams as weighing the egg, a caliper used to
measure the height and width of the yolk and aloumen with an accuracy of 0.05 mm, a glass table to see the
internal condition of the broken egg, a thermohygrometer as a tool for measuring temperature and humidity
during storage, digital pH meter, 3 large jars with tight lids as containers for making Moringa leaf solution,
filter to filter Moringa leaf dregs, alcohol to sterilize equipment before storage, sprayer for alcohol containers.

In this study, two factors were examined in an experiment with a Completely Randomized Factorial
Design (CRD). The treatments or factors given are:

1. Concentration factor of Moringa leaf solution with 4 levels, namely:
RO: Without soaking with Moringa leaf solution (control);
R1: Soaking eggs at a concentration of 10% (w/v);

R2: Soaking eggs at a concentration of 20% (w/v);

R3: Soaking eggs at a concentration of 30% (w/v).

2. Storage time factor with 5 levels, namely:

LO : No storage (control);

L1: 7 days storage;

L2: 14 days storage;

L3: Storage 21 days;

L4 : Storage 28 days.

The data obtained in the study were analyzed using (ANOVA) according to the Factorial Completely
Randomized Design procedure. After that, the analysis continued with Duncan's Multiple Range Test
(DMRT) at the 5% level [10].
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3. Result and Discussion

3.1. Egg White Index (albumen)

The typical duck egg white index value ranges from 0.074 to 0.093 mm according to research results.
The average egg white index for each treatment is shown in Table 1. The R3 concentration (30%
concentration) had the highest average albumen index (0.093 mm) during the 28 day storage period.
Followed by R2 (20%), R1 (10%), and RO (0% concentration), with amounts of 0.082 mm, 0.077
mm, and 0.074 mm respectively. The average albumen index for the maximum shelf life treatment
was measured at 0.136 mm at LO (0 days). Followed by L1 (7 days), L2 (14 days), L3 (21 days), and
L4 (28 days), respectively 0.100 mm, 0.069 mm, 0.054 mm, and 0.046 mm. The ROL4 treatment gave
the lowest egg white index results of 0.033 mm, while the R3LO0 treatment gave the highest results,
namely 0.140 mm. The best treatment is R3LO.

Table 1. Average index of egg white (albumen) with soaking time and concentration of Moringa
leaf solution (mm)
Storage Time

Solution Mean +SD
Concentratio LO L1 L2 L3 L4
n (0Day) (7 Days) (14 Days) (21 Days) (28
Days)
RO (0 %) 0,138 0,092 0,061 0,045 0,033 0,074%+0,042
R1(10%) 0,135 0,101 0,064 0,047 0,035 0,077%+0,041
R2(20 %) 0,134 0,102 0,075 0,051 0,046 0,082°+0,037
R3(30 %) 0,140 0,107 0,077 0,074 0,069 0,093°+0,030
Mean+SD  0,136°+ 0,100+ 0,069+ 0,054+ 0,046+
0,003 0,006 0,008 0,013 0,016

Note: Different superscripts indicate rows and columns indicate significant difference (P<0.05).

Based on the results of the analysis of variance , treatment with a concentrated solution of
Moringa leaves had a significant effect (P<0.05) on egg quality as measured by the aloumen index.
The results for storage time (L factor) were also significant (P<0.05). The interaction that occurred
between the R factor (solution concentration) and the L factor (storage time) produced a significant
influence (P<0.05). According to Duncan's further test results, soaking eggs in a solution containing
moringa also had a significant effect (P<0.05) on the egg white index. Table 1 shows that treatment
RO is significantly different (P<0.05) from treatments R2 and R3, but not significantly different
(P>0.05) from treatment R1. Furthermore, from treatments R2 and R3, treatment R1 was significantly
different (P<0.05) but not significantly different (P>0.05) from RO. The interaction that occurred
between the Moringa leaf solution concentration treatment and the storage time showed that the
higher the Moringa leaf solution produced the best quality, while the longer the storage period, the
lower the quality of the egg albumen index.

The index value of egg whites soaked in Moringa leaf solution gave better results than the
index value of egg whites that were not soaked in the solution. This is in line with research by [5],
who found that eggs soaked in a 30% Moringa leaf solution were able to maintain the egg white
quality index in purebred chickens. According to research by [9], soaking chicken eggs in a solution
containing Moringa leaves increases the egg white index because the tannins in the leaves close the
pores of the egg shell, thereby preventing bacteria and CO2 gas from entering the egg. Based on
research by [8], by reacting with proteins on the surface of egg shells, the tannins in Moringa leaves
create a layer that is impermeable to gas. Apart from that, the antimicrobial properties of tannins and
saponins are found in Moringa leaves. Tannins have the ability to stop the growth of bacteria by
destroying the cell walls and changing the protein structure, which causes the bacteria to die. Research
by [6], revealed that various secondary metabolite compounds, including tannins, saponins,
anthraquinones, steroids, alkaloids, flavonoids and terpenoids, are found in Moringa leaves.
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3.2. Yolk Egg Index

The yolk index of the Moringa leaf solution soaking treatment reached its peak at R3 (30%
concentration) of 0.364 mm during a storage period of 28 days. R2 (20%), R1 (10%), and RO (0%
concentration) are next, with totals of 0.352 mm, 0.334 mm, and 0.297 mm, respectively. The average
yolk index result for eggs treated with the highest shelf life was found at LO (0 days) at 0.495 mm.
Followed by L1 (7 days), L2 (14 days), L3 (21 days), and L4 (28 days) for each treatment of 0.448
mm, 0.372 mm, 0.249 mm, and 0.118 mm. The egg yolk index results for the R3LO0 treatment had the
highest value, namely 0.513 mm, while the ROL4 treatment had the lowest value, namely 0.106 mm.
The best treatment is R3LO0.

Table 2. Average egg yolk index with soaking time and Moringa leaf solution concentration (mm)
Storage Time

Solution Mean +SD
Concretation LO L1 L2 L3 L4
(0 Day) (7 Days) (14 (21 (28 Days)
Days) Days)
RO (0 %) 0,476 0,422 0,339 0,139 0,106 0,297°+0,167
R1(10%) 0,481 0,441 0,357 0,284 0,107 0,334°+0,148
R2(20 %) 0,508 0,459 0,391 0,285 0,114 0,352%+0,158
R3(30 %) 0,513 0,469 0,403 0,289 0,146 0,364°+0,147
Mean +SD 0,495°t  0,448%% 0,372+ 0,249°+ 0,118+
0,019 0,021 0,029 0,074 0,019

Note: Different superscripts indicate rows and columns indicate significant difference (P<0.05).

The results of the analysis of variance illustrate that the concentration of the treatment solution
(R factor) and storage time (L factor) have a large influence (P<0.05) on the quality of the inside of
the egg as determined by the egg yolk index. There was no significant difference in the results of the
interaction between factor R (solution concentration) and factor L (storage time) (P>0.05). Table 2
shows that there is a significant difference (P<0.05) between treatments RO, R1, R2, and R3. In
addition, treatment R1 was significantly different (P<0.05) from treatment R3, but not significantly
different (P>0.05) from treatment R2. The interaction of treatments resulted that the higher the
Moringa leaf solution produced the best quality, while the longer the shelf life, the lower the quality
of the egg yolk index. One way to find out how fresh an egg is is to look at the yolk index value. The
eggs are relatively fresh based on their height and small yolk diameter. Based on research findings
(Table 2), the egg yolk index value was less than 0.330 mm on days 21 and 28. The quality of the egg
yolk decreased after storage. This agrees with research conducted by [11] which found that duck eggs
that had not been treated for more than two weeks had a lower yolk quality index. In other words,
after being stored for almost three weeks, the quality index of the egg yolk decreased. The yolk index
resulting from this research is that eggs at O days of storage are 0.374 mm, while the value for 15
days of storage is 0.312 mm and 30 days is 0.074 mm. Based on the research results of [12], revealed
that for duck eggs with 0 days of storage, the egg yolk index was 0.45 mm, while the value for 7 days
of storage was 0.42 mm and 14 days was 0.38 mm.

3.3. Percentage Reduction in Egg Weight

During the 28 day storage period, the treatment with the lowest environmental concentration of
Moringa leaves showed the greatest average reduction in egg weight. 69.73 + 2.66 grams is the
average weight of duck eggs during the study. This was observed at R3 (30% concentration) and R2
(20% concentration) at 2.10% and 2.11% respectively. RO (O concentration) and R1 (10%) with
concentrations of 2.13% and 2.15%. The highest average reduction in egg weight in the shelf life
treatment occurred in treatment L4 (28 days) at 5.53% and continued with L3 (21st day), L2 (14th
day), L1 (7th day) and LO (7th day). 0) with respective amounts of 3.15%, 1.13%, 0.81% and 0.00%.
The results of the ROL4 treatment on day 28 with the largest percentage reduction in egg weight were
5.56% and the R3L4 treatment with the lowest percentage was 5.50%. The best treatment after storing
eggs for 28 days is R3L1.
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Table 3. Average percentage reduction in egg weight with soaking time and
Moringa leaf solution concentration (%).
Storage Time

Solution MeanzSD
Concentrat Lo L1 L2 L3 L4

ion (0 Day) (7 Days) (14 Days) (21 Days) (28 Days)

RO (0 %) 0,00 0,89 1,13 3,18 5,56 2,15%+2,23
R1(10%) 0,00 0,81 1,14 3,16 5,54 2,13%+2,23
R2(20 %) 0,00 0,78 1,13 3,14 5,52 2,11%+2.23
R3(30 %) 0,00 0,77 1,11 3,12 5,50 2,10°+2,22
Mean +SD  0,00°+0,00 0,81°+0,05 1,13°#0,01 3,15%+0,03 5,53°+0,03

Note: Different superscripts indicate rows and columns indicate significant difference (P<0.05).

Based on analysis of variance, the results showed that there was no significant difference (P>0.05) in
the percentage reduction in egg weight at concentration (R factor), but significantly different (P<0.05) in
storage time (L factor). . There was no significant difference (P>0.05) in the interaction between factors R
(environmental concentration) and L (storage time). Table 5 shows that although all treatments LO, L1, L2,
L3 and L4 are significantly different (P<0.05), none of the treatments RO, R1, R2 and R3 are significantly
different (P>0.05). Treatment interactions showed that the Moringa leaf solution could not maintain egg
weight during storage. Egg shell porosity, relative humidity, and storage temperature all impact egg weight
loss.

The room temperature during storage in this study was £27-29°C, with relative humidity 70-80%.
Yuwanta (2010), stated that eggs stored at 25°C and 70% relative humidity experience a weekly weight loss
of 0.8 g. Egg weight can decrease by up to 2 g per week if stored at 30°C. The length of storage in this study
had an impact on reducing the quality of egg weight, resulting in damage to the eggs. The longer the eggs are
stored, the more egg weight is lost [13]. Even the tannin content of up to 30% in Moringa leaves is not ideal
for coating egg shells, so it can prevent carbon dioxide and water from passing through the pores of duck
eggs.

3.4. Degree of Acidity (pH of Eggs)

In the highest solution concentration treatment, the average degree of acidity (pH) during 28 days of
storage was 7.26 for RO (0% concentration) and 7.15, 7.08, and 6.93 for R1, R2, and R3. The pH value in the
ROL4 treatment had the highest value (7.99), while the pH value in the R2L0 treatment had the lowest value
(6.17). The average pH of the highest treatment shelf life was 7.78 at L4 (28 days), and respectively 7.23,
7.01, 6.90, and 6.60 at L3 (21 days), L2 (14 days), L1 (7 days), and LO (0 days). The best treatment is R2L0

Table 4. Average degree of acidity (pH) of eggs with soaking time and Moringa leaf solution
concentration
Storage Time

Solution MeanzSD
Concentrat LO L1 L2 L3 L4
ion (0 Day) (7 Days) (14 Days) (21 Days) (28 Days)
RO (0 %) 6,78 6,84 7,20 7,49 7,99 7,26°+0,50
R1(10%) 6,74 6,89 7,05 7,18 7,89 7,15°+0,44
R2(20 %) 6,17 7,11 7,10 7,33 7,70 7,08°+0,56
R3(30 %) 6,71 6,76 6,68 6,93 7,56 6,93%+0,36
Mean+SD  6,60°+0,29 6,90°+0,15 7,01°#0,23  7239+024 7,78°+0,19

Note: Different superscripts indicate rows and columns indicate significant difference (P<0.05).

The results of the analysis of variance showed that there was a significant difference (P<0.05) in the
solution concentration treatment (R factor) and a significant difference (P<0.05) in the storage time (L factor)
on the degree of acidity of the eggs. The results were significantly different (P<0.05) when the R factor
(solution concentration) and L factor (storage time) interacted. Table 6 shows significant differences (P<0.05)
with treatments RO, R1, R2, and R3. In addition, R1 is significantly different (P<0.05) from RO and R3, but
not significantly different (P>0.05) from R2. Between RO, R1, and R2, R3 treatment was significantly
different (P<0.05). The higher the Moringa leaf solution, the better the results compared to other treatments
during 28 days of storage. Based on the results obtained, the pH of the eggs increased every week. Eggs that
are stored for a long time become more acidic (pH). According to [14], the bicarbonate buffer system changes
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due to the loss of CO2 through the pores of the egg shell, thereby increasing the pH of the egg during storage.
According to [15], increasing pH also causes thinning of the albumen, thereby transferring H20 from the
albumen to the egg yolk, thereby damaging the vittelin membrane. As a result, the pH of the egg becomes
more alkaline. This is the same as the results of [12], revealed that for duck eggs with 0 days of storage, the
pH of the eggs was 7.01, while for 7 days of storage the pH value of the eggs was 7.11. In this study, the
administration of Moringa leaf solution and the storage time affected the pH of the eggs. On day 28, a 30%
concentration was able to maintain egg pH up to 7.56, a 20% concentration was able to maintain egg pH up
to 7.70, a 10% concentration was able to maintain egg pH as much as 7.89. Compared with the pH of eggs
without concentration, it reached 7.99.

4. Conclusion

The concentration of Moringa leaf solution and storage time influence the quality of the egg white index
(albumen), yolk index (yolk) and the degree of acidity (pH) in duck eggs. Treatment with a 30% Moringa leaf
solution had better results for 28 days compared to treatment without soaking. Further research was carried
out by soaking duck eggs in Moringa leaf solution with concentrations above 30% for various storage periods.
It is recommended to carry out organoleptic and microbiological tests on duck eggs and compare them with
storage carried out at cold temperatures.
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