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Abstract

In this study, the effects of aloe vera gel and chitosan used as egg
coating materials on egg weight loss, aloumen pH, egg yolk color
values (L*, a*, b*) and some microbiological properties (coliform
bacteria and yeast-mold) were determined. Therefore, five different
groups were formed with a total of 50 fresh (daily) and homogeneous
eggs in terms of weight, one of which was control (C) and the other
four (T-1, T-2, T-3, T-4) were experimental groups. No coating
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treatment was applied to eggs in group C. In the experimental Received 527'01'2023
groups, four different levels of chitosan (0.25, 0.5, 1 and 1.5 %) and Accepted :03.03.2023
aloe vera gel were used for coating by dipping method. All eggs

were stored in egg viols for four weeks at room temperature. Egg

weight loss was evaluated by weekly weighing. Albumen pH, egg

yolk color values, coliform bacteria and yeast-mold counts were

determined at the end of the experiment. There was no significant

difference between the groups in terms of egg albumen pH and yolk

color values (P>0.05). However, the effect of coating materials on Keywords

weekly (P<0.001) and overall (P<0.05) weight loss of eggs was Coating

significant. Compared to group C, egg weight loss was lower in all aloe vera

experimental groups in all weeks (P<0.001). Moreover, although chitosan

coliform bacteria were detected in the group without egg coating weight loss

(group C), coliform bacteria were not detected in any of the albumen pH

experimental groups. The lowest yeast-mold count was in the T-4
group (2.657 log cfu g). In conclusion, coating materials prepared
from aloe vera gel and chitosan can be used effectively in preventing
egg weight loss and improving some microbiological parameters.
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1. Introduction

A thin layer called ‘cuticle' is formed on
the egg shell (Liu et al., 2016). It has been
reported that this layer protects the egg from
various factors by closing the pores on the
egg shell (Wardy et al., 2010) and makes an
important contribution to the preservation
of egg quality by preventing the loss of
some components (moisture, CO2) in the
egg (Yiceer, 2013). However, it is known
that this layer formed during laying loses its
effect over time (Cansiz, 2006). Thus, it
was stated that weight loss in eggs increases
in parallel with the increase in storage time
and some quality criteria such as Haugh
unit, albumen index, yolk index, and
albumen pH are negatively affected (Copur
et al., 2008). To prevent all these, various
preservation methods are used. Coating the
eggs with different materials is one of these
methods (Yiiceer and Caner, 2014; Oliveira
et al., 2020). Hence, there are many studies
investigating different coating materials
such as chitosan (Caner and Cansiz, 2008;
Wardy et al., 2011; Xu et al., 2018; Yang et
al., 2019; Derelioglu and Turgay, 2022;
Ningrum et al., 2022), aloe vera gel
(Mudannayaka et al., 2016; Mudannayaka
et al., 2019), whey (Alleoni and Antunes,
2004; Caner, 2005; Ningrum et al., 2022),
molasses (Seyrekoglu and Kiling, 2022),
propolis (Sahinler et al., 2009), beeswax
(Mudannayaka et al., 2016; Edirisinghe et

Table 1. Groups and coating materials

al.,, 2017), pectin (Yuan et al., 2022),
carnauba wax (Eyng et al., 2021), shellac
(Musa et al.,, 2011) and various oils
(Nongtaodum et al., 2013; Homsaard et al.,
2021). Although there are studies (Adetunji
et al., 2014; Gboyimde, 2019; Shah and
Hashmi, 2020; Aminetal., 2021; Sree et al.,
2022) in which aloe vera gel and chitosan
were used in combination as coating
materials in various fruits and vegetables,
no study was observed in which they were
used in combination in egg coating. The aim
of this study was to determine the effects of
coating materials prepared from aloe vera
gel/chitosan on egg weight loss, albumen
pH, egg yolk color values (L*, a*, b*) and
some  microbiological  characteristics
(coliform bacteria and yeast-mold) in eggs.

2. Material and Methods
2.1. Formation of groups

The chicken eggs used for this study
were obtained daily (fresh) from hens fed
with the same feed from Suluova
Vocational School Poultry Experimental
Unit. The homogeneity of the groups in
terms of weight was tested by analysis of
variance (P>0.05). In this study, a total of
five groups were formed, one as control (C)
and the other four (T-1, T-2, T-3 and T-4)
as experimental groups (Table 1). A total of
50 eggs, 10 eggs in each group, were used.

Groups Coating Materials Chitosan Rate (%)
C - -
T-1 Aloe vera jel + Chitosan 0.25
T-2 Aloe vera jel + Chitosan 0.5
T-3 Aloe vera jel + Chitosan 1
T-4 Aloe vera jel + Chitosan 15

C: Control; T-1, T-2, T-3 and T-4 experimental groups

2.2. Preparation of coating materials

Firstly, four different ratios (0.25, 0.50,
1 and 1.5 %) of chitosan mixture were
prepared with distilled water. To increase
the solubility of chitosan, acetic acid was
added at a concentration of 1% and stirred

in a magnetic stirrer until the chitosan
dissolved. These solutions were mixed with
aloe vera gel in a 1:1 ratio and the
preparation of the coating materials was
completed.
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2.3. Coating and storage of eggs

In the control group, no coating was
applied. In the experimental groups, the
eggs were coated with the prepared coating
materials using the dipping method. The
coated eggs were occasionally turned over
to drain the excess solution. Then, all of the
eggs were placed in viols and stored at room
temperature  for four weeks. The
temperature and humidity level of the
environment where the eggs were stored
was controlled and recorded.

2.4. Determination of egg weight loss

At the beginning of the experiment and at
the 1st, 2nd, 3rd and 4th weeks of the
experiment, the eggs were weighed on a
precision balance with a sensitivity of 0.001
g and their weights were recorded. From
these values, weekly egg weight losses were
determined as “%” by using the following
formula (Bhale et al., 2003).

Starting egg weight — Last egg weight

- - x100
Starting egg weight

Egg weight loss (%) =

2.5. Determination of egg albumen pH
and yolk color values

After four weeks of storage, albumen pH
and yolk color values (L*, a* and b*) were
determined in seven eggs from each group.
Albumen pH was measured using a pH
meter and egg Yyolk color values were
measured using a colorimeter.

2.6. Evaluation of some microbiological
properties

Three eggs from each group were
microbiologically analyzed for the presence
of yeast-mold and coliform
microorganisms. In microbiology analyses,
each egg was kept in 50 ml ringer's solution
for 2-3 minutes and then serial dilutions
were prepared from this liquid. The
inoculation was made on a medium
containing Potato Dextrose Agar (PDA,
Oxoid CMO0139) for yeast-mold counting

from appropriate dilutions. To determine
the presence/absence of coliform bacteria,
inoculations were made on Violet Red Bile
Agar (VRBA, Oxoid CM 0107) by spread-
plate method (Erkmen, 2007). After
inoculation, the petri dishes were kept at 28
°C for 3-5 days in aerobic condition for
yeast-mold counts and at 37 °C for 48 hours
in anaerobic condition for coliform group
counts. At the end of these incubation,
colonies showing growth were evaluated.
The results were given in log cfu g*
(Halkman, 2005).

2.7. Statistical analysis

Analysis of the variance of the data was
performed by one-way ANOVA. Duncan's
Multiple Range Test test was used to
compare the groups. SPSS (Statistical
Package for the Social Sciences) 22.0
package program was used for these
statistical evaluations (IBM Corp, 2011).

3. Results and Discussion

In this study, weight loss (%), albumen
pH, egg yolk color values (L*, a* and b*)
and some microbiological parameters
(coliform bacteria and yeast-mold) were
determined in eggs coated with materials
prepared using aloe vera gel and chitosan.

3.1. Effect of aloe vera gel and chitosan
on egg weight loss

The effects of aloe vera gel and chitosan
used as a coating material on weekly (1st,
2nd, 3rd and 4th week) and overall (average
of weeks) egg weight loss are given in Table
2. When Table 2 is examined, it is seen that
there was a statistically significant
difference (P<0.001) between the groups in
terms of weekly (1st, 2nd, 3rd and 4th
week) egg weight losses. Compared to
group C, egg weight loss was lower in the
experimental groups (T-1, T-2, T-3 and T-
4) in all weeks.

The lowest egg weight loss during the
weekly storage period (1%, 2", 3 and 4%
week) was determined to be in the group T-
2 (P<0.001). When the overall egg weight
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loss in the groups was evaluated, it was
determined that egg weight loss was lower
(P<0.05) in all groups compared to the
control group. It is thought that the lower
weight loss in the experimental groups is

prepared from aloe vera gel and chitosan
limit moisture and CO2 loss due to the
closure of the pores in the egg shell. Musa
et al. (2011) reported that edible films
prevent moisture and CO2 loss in eggs.

due to the fact that the coating materials

Table 2. Effect of coating materials on egg weight loss (%)

Storage Times (Weeks)

Groups 1 2 3 4 1-4*

C 1.8312 2.9512 4.2462 5.9612 3.7472
T-1 1.170b¢ 2.050°° 3.0230¢ 4,347 2.648°
T-2 1.128°¢ 1.999¢ 2.950° 4.189° 2.566°
T-3 1.341%¢ 2.377 3.403" 4.827" 2.987°
T-4 1.372° 2.417° 3.572° 5.064° 3.106°
SEM 0.049 0.075 0.103 0.143 0.105
P 0.000 0.000 0.000 0.000 0.002

a,b,c: Differences between means with different letters in the same column are significant (p<0.05).

C: Control; T-1 (Treatment-1): Aloe vera gel + 0.25% Chitosan; T-2 (Treatment-2): Aloe vera gel + 0.5% Chitosan; T-3 (Treatment-3): Aloe vera gel

+ 1% Chitosan; T-4 (Treatment-4): Aloe vera gel + 1.5% Chitosan; SEM: Standard error of mean

According to the literature review, no
study was found in which aloe vera gel and
chitosan were used together as egg coating
materials. In many studies (Caner and
Cansiz, 2007; Kim et al., 2009; Torrico et
al.,, 2011; Wardy et al., 2011; Yiiceer and
Caner, 2014; Caner et al., 2022; Derelioglu
and Turgay, 2022), chitosan has been
reported to reduce weight loss in
chicken/quail eggs. These results are in
agreement with the present study. In

another study, Mudannayaka et al. (2016)
used beeswax, gelatin and aloe vera gel as
egg coating materials. They reported that
weight loss was lower in eggs coated with
beeswax and gelatin.

3.2. Effect of aloe vera gel and chitosan
on egg albumen pH and yolk color

The effects of aloe vera gel and chitosan
on albumen pH and egg yolk color values
(L*, a*, b*) are given in Table 3.

Table 3. Effect of coating materials on egg albumen pH and egg yolk color

Groups Albumen pH L* ax b*

C 10.29 54.70 20.20 55.15
T-1 10.31 54.96 20.72 58.71
T-2 10.26 55.53 20.06 59.13
T-3 10.37 54.00 19.53 54.71
T-4 10.33 56.05 21.42 61.01
SEM 0.014 0.274 0.384 0.827

P 0.098 0.153 0.618 0.060

C: Control; T-1 (Treatment-1): Aloe vera gel + 0.25% Chitosan; T-2 (Treatment-2): Aloe vera gel + 0.5% Chitosan; T-3 (Treatment-3): Aloe vera gel + 1%
Chitosan; T-4 (Treatment-4): Aloe vera gel + 1.5% Chitosan; L*: Lightness; a*: Redness; b*: Yellowness; SEM: Standard error of mean

The effect of the coating materials used
in this study on egg albumen pH and yolk
color was statistically insignificant
(P>0.05). Although not statistically
significant, the lowest numerically albumen
pH was determined in the T-2 group
(P>0.05). In some studies (Caner and

Cansiz, 2008; Yiiceer and Caner, 2014), it
has been reported that albumen pH was
lower in eggs coated with chitosan
compared to the control group. In a study by
Mudannayaka et al. (2016), it was
determined that the pH of albumen in eggs
coated with aloe vera gel was similar to the
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control group. The result of the present
study coincides with the result of this study.
Besides, our results are in parallel with the
study by Caner and Cansiz (2008) who
reported that chitosan used as egg coating
material did not affect egg yolk color values
(L*, a*, b*).

3.3. Effect of aloe vera gel and chitosan
on some microbiological parameters

The mean values of yeast-mold count
(log cfu g?!) and coliform bacteria
present/absent of aloe vera gel and chitosan
used as coating material are given in Table
4,

Table 4. Effect of coating materials on some microbiological parameters in eggs

Groups Coliform Bacteria (+/-) Yeast-Mold (log cfu g%
C + 3.435
T-1 - 2.958
T-2 - 2.743
T-3 - 2.674
T-4 - 2.657

C: Control; T-1 (Treatment-1): Aloe vera gel + 0.25% Chitosan; T-2 (Treatment-2): Aloe vera gel + 0.5% Chitosan; T-3 (Treatment-3): Aloe vera gel + 1%
Chitosan; T-4 (Treatment-4): Aloe vera gel + 1.5% Chitosan; +/-: Present or Absent

Although  coliform  bacteria  were
detected in the uncoated group (group C),
coliform bacteria were not detected in any
of the experimental groups. Besides, the
lowest yeast-mold count was in the group T-
4 (2.657 log cfu g*). In the present study,
coliform bacteria were not detected in eggs
coated with chitosan and aloe vera gel and
the low yeast-mold count is thought to be
due to the antimicrobial properties of
chitosan. Many studies have reported that
chitosan is a potential preservative due to its
antimicrobial activity (Dutta et al., 2009;
Leleu et al., 2011; Hosseinnejad and Jafari,
2016). Yiiceer and Caner (2013) reported
that the difference in total aerobic
mesophilic bacteria, Enterobactericeae,
Staphylococcus aureus and mold-yeast
counts in lysozyme-chitosan-based egg
coating material group was statistically
significant.

4. Conclusions

With the increase in storage time, quality
losses occur in  eggs. Moreover,
microbiological deterioration occurs over
time. One of the methods investigated to
prevent these is the coating of eggs with
different materials. In the present study, the
effects of coating materials prepared from
aloe vera gel and chitosan on egg weight

loss, albumen pH, egg yolk color values
(L*, a*, b*) and some microbiological
properties (coliform bacteria and yeast-
mold) were evaluated. It was determined
that the coating materials had no significant
effect on egg albumen pH and yolk color
values, but reduced egg weight loss during
storage. Moreover, coliform bacteria were
detected in the group without egg coating
(group C) but not detected in any of the
experimental groups. Yeast-mold counts
were numerically lower in the coating
groups. In summary, it was determined that
the coating materials used in the study made
a significant contribution to the prevention
of egg weight loss and the improvement of
some microbiological parameters. As a
result, it is thought that aloe vera gel and
chitosan can be used effectively as coating
materials to close the pores on the egg shell.
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