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Abstract: Th e aim of this study was to investigate the eff ect of gum arabic coating on the quality characteristics of table eggs during 28 
days of storage at 4°C and 25°C. Treatments were compared in a 2 x 4 factorial design with two diff erent storage temperatures (4°C and 
25°C) and five prestorage coating applications (control, 1% gum arabic (G1), 5% gum arabic (G5), and 10% gum arabic (G10) solution). 
Egg quality characteristics that were measured included weight loss, specific gravity, shell strength, Haugh unit, yolk index, and albumen 
pH. Th e eggs coated with  10% gum arabic solution had the lowest egg weight loss (2.71%), and albumen pH (9.18), and the highest egg 
specific gravity (1.057 g/cm3)  at the end of storage (P<0.05).  During the storage period, there were no significant diff erences between 
gum arabic coated and control eggs for shell strength, Haugh unit or yolk index. Eggs stored at 4°C for 28 days had a lower weight loss 
(1.86 %) and albumen pH (9.15), and higher egg specific gravity (1.068 g/cm3), Haugh unit (69.96) and yolk index  (0.41) than eggs stored 
at 25°C. Th e results suggest that applying a 10% gum arabic coating to eggs before they are stored might be a simple and eff ective way to 
keep them fresh.
Keywords: Coating, Egg quality, Gum arabic, Storage, Table eggs

Sofralık Yumurtalarda Depolama Öncesi Gam Arabik Kaplama 
Uygulamasının Yumurta Kalitesine Etkileri

Öz: Bu çalışmanın amacı gam arabik kaplaması uygulanmış sofralık yumurtların 4°C ve 25°C’de 28 günlük depolama süresince yumurta 
kalite özelliklerine etkisini araştırmaktır. Muameleler, iki farklı depolama sıcaklığı (4°C ve 25°C) ve beş adet depolama öncesi uygulama 
(kontrol, %1 gam arabik (G1), %5 gam arabik (G5) ve %10 gam arabik (G10)) ile 2 x 4 faktöriyel deneme deseninde karşılaştırılmıştır. 
Yumurta kalite özellikleri olarak yumurta ağırlık kaybı, özgül ağırlık, kabuk mukavemeti, Haugh birimi, yumurta sarısı indeksi ve ak pH’sı 
incelenmiştir. Depolama sonunda en düşük yumurta ağırlığı kaybı (%2.71) ve ak pH’sı (9.18) ve en yüksek yumurta özgül ağırlığı (1.057 
g/cm3)  değerleri %10 gam arabik solusyonu ile kaplanmış yumurtalarda tespit edilmiştir (P<0.05). Depolama süresince gam arabik kaplı 
yumurtalar ve kontrol yumurtaları arasında yumurta kabuğu mukavemeti, Haugh birimi ve yumurta sarısı indeksi bakımından önemli bir 
fark bulunmamıştır. 4°C’de 28 gün süre ile depolanan yumurtaların yumurta ağırlık kaybı (%1.86)  ve ak pH (9.15)’ı 25°C’de depolanan 
yumurtalara göre daha düşük, yumurta özgül ağırlığı (1.068 g/cm3), Haugh birimi (69.96) ve yumurta sarısı indeksi (0.41) değerlerinin 
ise daha yüksek olduğu tespit edilmiştir (P<0.05). Sonuç olarak, %10 gam arabik kaplama uygulamasının, depolama süresince yumurta 
kalitesini korumanın basit ve etkili bir yolu olabileceği düşünülmektedir.
Anahtar sözcükler: Kaplama materyali, Yumurta kalitesi, Gam arabik, Depolama, Sofralık yumurta

Introduction
 Eggs are an important source of animal protein and also
contain various nutritional compounds such as unsaturated 
fatty acids, vitamins, and minerals [1]. Th e quality of an
egg is the highest when it is laid, and deterioration 

occurs depending on both environmental conditions 
and the duration of storage [2]. Depending on the storage 
conditions, a loss in egg weight [3], decreases in albumen 
height and Haugh unit [4-6], egg yolk index [6,7] and an 
increase in albumen pH [4-6,8] may be observed. Aft er eggs 
are collected from the egg production system, they must 
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be stored under appropriate conditions. On the other 
hand, eggs can be exposed to unexpected and undesired 
conditions at all the stages through farm to retail. 
Nowadays, both researchers and producers have focused 
on new technologies such as pulsed light, sonication, 
high hydrostatic pressure, ozonation, ultraviolet light, 
and coating to extend the shelf life of eggs and minimize 
the negative effects of environmental conditions to which 
they are exposed [9,10].

Various coating materials, such as propolis [7,11], chitosan [12-14], 
proteins [15], oils [16] and starch [17] have been used to eliminate 
or reduce the aforementioned problems during storage. 
Some coating materials extend the shelf-life of eggs. These 
materials prevent the penetration of microorganisms 
through the shell and the evaporation of albumen water 
from the shell, thereby reducing economic losses [17,18]. 
Gums are widely used as thickening, gelling and stabilizing 
agents [19,20] in many different areas including foods, creams 
and lotions, adhesives, inks, paper coating and ceramics. 
Due to the film forming feature, gum arabic has been 
used as an edible coating directly or in combination with 
different materials in recent years to extend the shelf life 
of fruits and vegetables as well as meat products such as 
meatballs [21-23]. Such long-term preservation is possible 
as the gum arabic film minimizes contact between the 
external environment and the coated material. Gum 
arabic films have been widely used in recent years as a 
coating material because they are natural, water soluble, 
can be easily removed and do not have negative effects on 
human health when consumed [24,25]. Upadhyaya et al.[26] 
investigated the efficacy of gum arabic-based coating 
materials for reducing Salmonella enteritidis on egg shell, 
and found that gum arabic-based coating significantly 
reduced the Salmonella enteritidis in the egg shell. Zhang et 
al.[27] evaluated  the effects of pullulan with added glycerin, 
gum arabic, lysozyme, and chitinase on egg shell microbial 
activity and egg quality during storage, and reported that 
the composite pullulan coating could effectively inhibit 
the growth of Escherichia coli, Staphylococcus aureus, 
Salmonella sp., Mucor sp., and Aspergillus sp. and therefore 
have a good preservative effect.

According to the literature survey, there is a lack of 
knowledge about the usability of gum arabic as an egg 
coating material. So this study aimed to determine the 
changes in some quality parameters in table eggs stored 
at 4 and 25°C for 28 days after coated with different 
concentrations of gum arabic solution.

Material and Methods
Materials

A total of four hundred table eggs were obtained from 
H&N Nick-Chick laying hens (40 weeks old) reared on a 

commercial poultry farm (Konya, Turkey). The hens were 
fed a layer diet containing 2800 kcal of ME/kg and 17% 
crude protein.

Preparation of Solutions

Three different gum arabic solutions at concentrations of 
1, 5, and 10%  were used in this study. Briefly, 10, 50, and 
100 g of gum arabic were weighed into separate flasks, and 
each flask was filled to 1000 ml with ultra pure water. To 
obtain homogeneous solutions, each gum arabic: water 
mixture was stirred using a magnetic stirrer (MSH-20D, 
Wisestir, Daihan) at 500 rpm and room temperature for 10 
hours, and then kept in a fridge at +4°C without stirring 
overnight. The gum arabic solutions were prepared the 
day before use.

Application of Gum Arabic Solutions

Four hundred eggs were randomly divided into four equal 
groups. The eggs in the first group (one hundred) weren’t 
treated with any gum arabic solutions and were used as a 
control group (C). The eggs in the second, third, and fourth 
groups were treated with gum arabic solution containing 
1%, 5%, and 10%, respectively, and these experimental 
groups were named as G1, G5, and G10, in the same order. 
The solutions (1000 mL of each solution) were sprayed 
onto the eggs, using a hand sprayer (Mertcan, Turkey) to 
cover the whole surface. After application, 20 eggs were 
taken away from each group to make experiments at the 
beginning of the storage, and the rest of the eggs in the 
groups were also splitted into eight groups. The subdivided 
groups were stored at 4°C or 25°C for 7, 14, 21, or 28 days. 
Ten eggs were analyzed from each group (control, G1, G5, 
and G10) at every period and storage temperature. Eggs 
were collected daily and stored in ambient conditions for 
one day before the application of gum arabic. The air flow 
of the storage cabinets (Qualitec, Gc-1000, Turkey) was 
measured at 0.15 m/sn.

Egg Quality Analysis

After the eggs were coated, they were numbered and 
weighed, so that the egg weight loss during storage could 
be calculated. The egg weight loss, specific gravity, eggshell 
breaking strength, Haugh unit, yolk index, and albumen 
pH of ten eggs from each group were measured at the end 
of storage periods of 7, 14, 21, and 28 days, respectively. 
Egg weight was measured using a balance and recorded 
to the nearest 0.01 g. Specific gravity was estimated by 
the Archimedes’ method, using the following formula: 
Specific gravity = Egg weight (g)/(Egg weight – Egg 
weight in water) [28]. Eggshell strength (kg) was measured 
with a device for measuring eggshell resistance (Egg 
Force Reader, 06-UM-001, Version B, Orka Food Tech. 
Ltd., Hong Kong, China). The height of the albumen was 
measured using a digital height gauge (Egg Analyser, 
05-UM-001, Version B, Orka Food Tech. Ltd., Hong 
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Kong, China). The Haugh unit was calculated using the  
following formula: Haugh unit = 100 log (H + 7.57 - 1.7W0.37), 
where H is albumen height in millimeters and W is egg 
weight in grams [29]. After the eggs had been broken, the 
yolk was separated from the albumen and placed on a 
flat glass surface. The height of the yolk was measured 
using a digimatic height gauge (Tresna, IP54, USA), and 
the width of the yolk was measured using a micrometer 
caliper (Mitutoyo, Japan). The yolk index was calculated 
using the following formula: Yolk index = Yolk height/
Yolk diameter [30]. Albumen pH was measured using a pH 
meter (Mettler Toledo, Switzerland).

Statistical Analysis

The study was organized as a randomized plot of trials, with 
three covering materials (1%, 5%, and 10% gum arabic), 
and a control group. At each measurement period, egg 
quality analyses were carried out in 10 replicates for each 
group. Variance homogeneity and Gaussian distribution, 
which are parametric test assumptions, were checked 
by Levene’s test and the Shapiro Wilks test, respectively. 
The parametric test conditions were satisfied by various 
transformations of non-normally distributed data. The 
data on egg weight, egg weight loss, specific gravity, shell 
strength, Haugh unit, yolk index, and albumen pH were 
analyzed using one way analysis of variance (ANOVA) 
followed by a post hoc Tukey’s multiple comparison test 
for comparison between different treatment groups. A 
value of P<0.05 was considered statistically significant 
(Minitab 16).

Results
Egg Weight Loss (%)

Table 1 shows the effects of storage temperature, gum 
coating, and storage x gum coating interaction on egg 
weight loss (%). Storage x gum coating interaction had 
a significant effect on egg weight loss only at 21 and 
28 days of storage (P<0.05). The lowest egg weight loss 
was recorded in G10 after 21 and  28 days of storage at 
25°C. However, there was no significant difference in egg 
weight loss among treatment groups at 4°C after 28 days 
of storage. Egg weight loss was 3.23% higher in the eggs 
stored at 25°C than in the eggs stored at 4°C after 28 days 
of storage.

Egg Specific Gravity (g/cm3)

Egg specific gravity values are given in Table 2. The effect 
of storage temperature x gum coating interaction on the 
specific gravity of eggs was significant only on day 28 of 
the storage period (P<0.05). No significant differences in 
egg specific gravity were found among treatment groups at 
4°C after 28 days of storage, while the highest egg specific 
gravity was found in G10 after 28 days of storage at 25°C.  
Egg specific weight was affected by storage temperature in 
all storage periods (P<0.05). The specific gravity of eggs 
stored at 4°C was higher than those stored at 25°C in all 
periods.

Egg Shell Strength (kg)

Table 3 presents eggshell strength values and the effects 

Table 1. The effect of storage temperature, gum coating and their interaction on egg weight loss

Treatment n Fresh Egg Weight (g)
Egg Weight Loss (%)

7 days 14 days 21 days 28 days

Storage Temperature (°C)

25 40 53.10 1.38 2.56 3.83 5.09
4 40 54.68 0.65 0.82 1.30 1.86

SEM 0.578 0.107 0.046 0.066 0.104
P-value >0.05 <0.05 <0.05 <0.05 <0.05

Gum Arabic 1

   C 20 54.48 0.82 1.73 2.48b 3.82a

   G1 20 54.90 1.28 1.80 2.92a 3.56b

   G5 20 52.88 1.03 1.70 2.64ab 3.80ab

   G10 20 53.32 0.92 1.54 2.21c 2.71c

SEM 0.817 0.151 0.065 0.093 0.147
P-value >0.05 >0.05 >0.05 <0.05 <0.05

Storage Temperature (°C) 
x Gum Arabic

25 x C 10 52.92 1.23 2.60 3.82b 5.52a

25 x G1 10 53.63 1.41 2.70 4.37a 5.36a

25 x G5 10 52.21 1.37 2.57 3.75b 5.60a

25 x G10 10 53.64 1.50 2.40 3.37c 3.90b

4 x C 10 56.03 0.41 0.85 1.14ef 2.12c

4 x G1 10 56.16 1.16 0.91 1.48de 1.77c

4 x G5 10 53.54 0.69 0.83 1.53d 2.01c

4 x G10 10 53.00 0.34 0.67 1.05f 1.52c

SEM 1.156 0.213 0.092 0.131 0.207
P-value >0.05 >0.05 >0.05 <0.05 <0.05

a-f Means within a column with different superscripts differ significantly (P<0.05); 1 C: Control (with no application); G1: 1% gum arabic coating; G5: 5% gum arabic 
coating; G10: 10% gum arabic coating; SEM: Standard Error Mean
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of storage temperature, gum coating, and storage x gum 
coating interaction. The effect of storage temperature on 
eggshell strength was only significant on day 14 of storage 
(P<0.05). The egg shell strength of eggs stored at 25°C was 
higher than those stored at 4°C on the 14th day of storage.

Haugh Unit

In Table 4, the effects of storage temperature, gum coating, 
and their interaction on the Haugh unit are presented. 
Storage temperature had a significant effect on the Haugh 
unit at 14, 21, and 28 days of storage (P<0.05). The Haugh 
unit of eggs stored at 4°C was higher than that of eggs stored 
at 25°C on the 14th, 21st, and 28th days of storage. There 
were no effects of gum treatments and their interaction on 
the Haugh unit in any of the storage periods.

Yolk Index

The effects of storage temperature, gum coating, and their 
interaction on the yolk index are shown in Table 5. Storage 
temperature x gum coating interaction had a statistically 
significant effect on the yolk index only on day 21 of 
storage (P<0.05). The lowest yolk index was recorded in 
G1 after 21 days of storage at 25°C, while the highest yolk 
index was obtained for C after 21 days of storage at 4°C.

Albumen pH

In Table 6, the effects of storage temperature, gum coating, 
and their interaction on albumen pH are presented. Storage 
temperature x gum coating interaction effects on the 
albumen pH of eggs were significant only on the 7th, 14th, 

and 21st days of storage (P<0.05). The lowest albumen pH 
was obtained in G10 after 14 and 21 days of storage at 4°C.

The effect of storage temperature on albumen pH was 
significant at 14, 21, and 28 days of storage (P<0.05). The 
albumen pH of eggs stored at 4°C was lower than the 
albumen pH of eggs stored at 25°C on the 14th, 14th, and 
21st days of storage.

Discussion
As can be seen from Table 1, the effect of gum arabic 
coating on egg weight loss (%) was significant only on the 
21st and 28th days (P<0.05). The lowest egg weight loss was 
found in G10 after 21 and 28 days of storage (P<0.05). 
No significant differences in egg weight loss were found 
between the C and G5 after 21 and 28 days of storage. 
Similar results were observed in eggs coated with oils [31], 
chitosan [32] and proteins [33]. Ideally, egg weight loss should 
be low during storage. Egg weight loss during the storage 
period occurs as water in the albumen evaporates through 
the eggshell pores [34-37]. This study found that when gum is 
applied to eggs, especially 10% gum, it makes a protective 
layer that stops water from evaporating through the  
egg shell pores, which reduces egg weight loss while they 
are in storage.

The effect of gum arabic coating on egg specific gravity was 
significant on the 21st and 28th days of storage (P<0.05). 
The highest egg specific gravity was detected in G10 after 
28 days of storage. Egg specific gravity is considered an 

Table 2. The effect of storage temperature, gum coating and their interaction on egg specific gravity

Treatment n Fresh Egg Specific 
Gravity (g/cm3)

Egg Specific Gravity (g/cm3)

7 days 14 days 21 days 28 days

Storage Temperature (°C)

25 40 1.089 1.071 1.059 1.046 1.031
4 40 1.089 1.081 1.077 1.073 1.068

SEM 0.001 0.001 0.001 0.001 0.001
P-value >0.05 <0.05 <0.05 <0.05 <0.05

Gum Arabic1

   C 20 1.088 1.077 1.069 1.062ab 1.047b

   G1 20 1.089 1.075 1.066 1.055c 1.048b

   G5 20 1.089 1.075 1.068 1.058bc 1.046b

   G10 20 1.088 1.079 1.069 1.064a 1.057a

SEM 0.001 0.001 0.001 0.001 0.002
P-value >0.05 >0.05 >0.05 <0.05 <0.05

Storage Temperature x 
Gum Arabic

25 x C 10 1.086 1.072 1.058 1.048 1.027c

25 x G1 10 1.089 1.071 1.058 1.041 1.027c

25 x G5 10 1.091 1.068 1.058 1.045 1.026c

25 x G10 10 1.089 1.074 1.061 1.051 1.045b

4 x C 10 1.090 1.082 1.079 1.075 1.066a

4 x G1 10 1.089 1.079 1.074 1.069 1.069a

4 x G5 10 1.088 1.081 1.077 1.070 1.066a

4 x G10 10 1.088 1.083 1.077 1.077 1.070a

SEM 0.002 0.002 0.002 0.002 0.002
P-value >0.05 >0.05 >0.05 >0.05 <0.05

a-c Means within a column with different superscripts differ significantly (P<0.05); 1 C: Control (with no application); G1: 1% gum arabic coating, G5: 5% gum arabic 
coating; G10: 10% gum arabic coating; SEM: Standard Error Mean



Research Article
367

SARIYEL, AYGUN, COKLAR
NARINC, AKBULUT

important indicator of egg shell quality [38] Eggs with a 
higher specific gravity have a stronger eggshell, which is 
good for the egg industry [39].
The effects of gum coating and storage temperature x  
gum coating interaction on egg shell strength were not 
significant in any of the storage periods (Table 3). Yuceer and 

Caner [40] stated that there were no significant differences 
in shell strength between coated and uncoated eggs during 
storage. On the other hand, the shell of uncoated (control) 
eggs exhibited significantly lower puncture strength at 
both the top and bottom than chitosan-coated eggs [41]. 
Similarly, Yüceer and Caner [42] reported that coating with 

Table 3. The effect of storage temperature, gum coating and their interaction on egg shell strength

Treatment n Fresh Egg Shell 
Strength (kg)

Egg Shell Strength (kg)

7 days 14 days 21 days 28 days

Storage Temperature 
(°C)

25 40 3.916 3.678 4.322 4.620 4.681
4 40 4.219 3.811 4.665 4.529 4.611

SEM 0.163 0.122 0.111 0.081 0.099
P-value >0.05 >0.05 <0.05 >0.05 >0.05

Gum Arabic1

   C 20 4.213 3.845 4.348 4.637 4.778
   G1 20 4.126 3.650 4.608 4.376 4.617
    G5 20 3.955 3.568 4.681 4.511 4.531
   G10 20 3.977 3.914 4.336 4.772 4.659
SEM 0.213 0.172 0.156 0.114 0.139

P-value >0.05 >0.05 >0.05 >0.05 >0.05

Storage Temperature 
(°C) x Gum Arabic

25 x C 10 4.147 3.868 3.901 4.738 4.899
25 x G1 10 3.841 3.767 4.536 4.409 4.573
25 x G5 10 3.963 3.224 4.572 4.543 4.344

25 x G10 10 3.715 3.851 4.278 4.788 4.910
4 x C 10 4.278 3.822 4.795 4.535 4.657

4 x G1 10 4.411 3.534 4.680 4.344 4.661
4 x G5 10 3.947 3.912 4.789 4.479 4.718

4 x G10 10 4.239 3.976 4.394 4.756 4.409
SEM 0.302 0.243 0.221 0.161 0.197

P-value >0.05 >0.05 >0.05 >0.05 >0.05
1 C: Control (with no application); G1: 1% gum arabic coating; G5: 5% gum arabic coating; G10: 10% gum arabic coating; SEM: Standard Error Mean

Table 4. The effect of storage temperature, gum coating and their interaction on Haugh unit

Treatment n Fresh Egg Haugh Unit
Haugh Unit

7 days 14 days 21 days 28 days

Storage Temperature 
(°C)

25 40 82.03 73.79 61.70 64.11 62.99
4 40 77.56 76.22 75.72 78.29 69.96

SEM 1.937 1.461 1.752 0.869 1.410
P-value >0.05 >0.05 <0.05 <0.05 <0.05

Gum Arabic1

   C 20 82.84 71.91 69.45 69.25 67.31
   G1 20 80.38 77.29 66.35 71.59 64.93
   G5 20 80.14 73.73 67.50 70.77 67.19

   G10 20 75.82 77.09 71.52 73.19 66.48

SEM 2.737 2.066 2.422  
1.229 1.994

P-value >0.05 >0.05 >0.05 >0.05 >0.05

Storage Temperature 
(°C) x Gum Arabic

25 x C 10 85.10 74.81 59.88 63.70 61.87
25 x G1 10 80.17 73.19 58.12 63.48 63.25
25 x G5 10 83.71 70.81 62.70 63.11 64.72

25 x G10 10 79.13 76.35 66.10 66.16 62.13
4 x C 10 80.59 69.01 79.01 74.80 72.74

4 x G1 10 80.58 81.38 74.59 79.70 66.61
4 x G5 10 76.56 76.65 72.32 78.43 69.66

4 x G10 10 72.51 77.83 76.95 80.22 70.83
SEM 3.868 2.921 3.351 1.737 2.816

P-value >0.05 >0.05 >0.05 >0.05 >0.05
1 C: Control (with no application); G1: 1% gum arabic coating; G5: 5% gum arabic coating; G10: 10% gum arabic coating; SEM: Standard Error Mean
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shellac and lysozyme-chitosan significantly increased 
egg shell strength. The shell strength of a table egg is an 
important economic issue for egg producers. The higher 

the breaking strength, the fewer losses due to breakage 
during the collection, transportation, and storage of the 
egg, which will provide an economic gain.

Table 5. The effect of storage temperature, gum coating and their interaction on egg yolk index

Treatment n Fresh Egg Yolk Index
Yolk Index

7 days 14 days 21 days 28 days

Storage Temperature 
(°C)

  25 40 0.43 0.38 0.37 0.38 0.27

    4 40 0.44 0.43 0.45 0.53 0.41

SEM 0.004 0.003 0.005 0.005 0.006

P-value >0.05 <0.05 <0.05 <0.05 <0.05

Gum Arabic1

C 20 0.43 0.40 0.41a 0.47 0.33ab

G1 20 0.43 0.41 0.41a 0.45 0.32b

G5 20 0.43 0.40 0.41a 0.46 0.35ab

G10 20 0.43 0.41 0.40b 0.46 0.36a

SEM 0.006 0.005 0.007 0.007 0.009

P-value >0.05 >0.05 <0.05 >0.05 <0.05

Storage Temperature 
(°C) x Gum Arabic

  25 x C 10 0.42 0.37 0.38 0.38dc 0.28

  25 x G1 10 0.43 0.38 0.37 0.36d 0.24

  25 x G5 10 0.44 0.38 0.36 0.39dc 0.28

  25 x G10 10 0.43 0.39 0.35 0.39c 0.29

  4 x K 10 0.45 0.43 0.45 0.55a 0.38

  4 x G1 10 0.44 0.43 0.45 0.54ab 0.41

  4 x G5 10 0.43 0.42 0.46 0.53ab 0.42

  4 x G10 10 0.43 0.42 0.43 0.52b 0.42

SEM 0.009 0.007 0.010 0.010 0.012

P-value >0.05 >0.05 >0.05 <0.05 >0.05
a-d Means within a column with different superscripts differ significantly (P<0.05); 1 C: Control (with no application); G1: 1% gum arabic coating; G5: 5% gum 
arabic coating; G10: 10% gum arabic coating; SEM: Standard Error Mean

Table 6. The effect of storage temperature, gum coating and their interaction on albumen pH

Treatment n Fresh 
Albumen pH

Albumen pH

7 days 14 days 21 days 28 days

Storage Temperature 
(°C)

25 40 8.80 9.19 9.41 9.34 9.37
4 40 8.79 9.19 9.12 9.03 9.15

SEM 0.024 0.039 0.011 0.011 0.012
P-value >0.05 >0.05 <0.05 <0.05 <0.05

Gum Arabic1

   C 20 8.79 9.21 9.27b 9.25a 9.28a

   G1 20 8.78 9.19 9.33a 9.24a 9.30a

   G5 20 8.79 9.13 9.31a 9.20a 9.29a

   G10 20 8.81 9.25 9.16c 9.07b 9.18b

SEM 0.033 0.055 0.015 0.016 0.017
P-value >0.05 >0.05 <0.05 <0.05 <0.05

Storage Temperature 
(°C) x Gum Arabic

25 x C 10 8.82 9.11ab 9.47a 9.40a 9.40
25 x G1 10 8.76 9.29a 9.49a 9.40a 9.40
25 x G5 10 8.81 9.22ab 9.44a 9.31b 9.39

25 x G10 10 8.80 9.16ab 9.26b 9.26b 9.30
4 x C 10 8.76 9.30a 9.08d 9.10c 9.16

4 x G1 10 8.80 9.10ab 9.16c 9.07c 9.19
4 x G5 10 8.78 9.03b 9.18c 9.08c 9.19

4 x G10 10 8.81 9.33a 9.07d 8.89d 9.07
SEM 0.047 0.077 0.022 0.022 0.024

P-value >0.05 <0.05 <0.05 <0.05 >0.05
a-d Means within a column with different superscripts differ significantly (P<0.05); 1 C: Control (with no application); G1: 1% gum arabic coating; G5: 5% gum 
arabic coating; G10: 10% gum arabic coating; SEM: Standard Error Mean
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The fact that coating eggs with gum arabic did not affect 
the Haugh unit in any storage period (Table 4) was found 
to be consistent with the results reported by Xu et al.[32] 
who found no significant difference in the Haugh unit 
between chitosan coated and control eggs after 31 and 36 
days of storage at 25°C. Similarly, there were no significant 
differences in the Haugh unit between control and eggs 
coated with whey protein concentrate and rice bran oil   
for 28 days at room temperature [43]. On the other hand,  
the Haugh unit of coated eggs was significantly higher  
than that of control eggs during storage [13]. The Haugh unit 
is the primary indicator of quality in the egg industry [33] 

and the higher the Haugh unit, the better the albumen 
quality of the egg. The Haugh unit decreases with the 
decrease of the albumen height during storage as a  
result of the increase in clusterin and ovoinhibitory 
concentrations in albumen and the disordering of the 
ovalbumin structure [44].

The effect of storage temperature on the yolk index was 
significant in all storage periods (P<0.05). The yolk index 
of eggs stored at 4°C was higher than the yolk index of eggs 
stored at 25°C on the 7th, 14th, 21st, and 28th days of storage. 
This result seems to be in agreement with studies showing 
that the yolk index decreases significantly with increasing 
storage temperature [45-48]. The effect of the gum treatment 
on yolk index was significant at 14 and 28 days of storage 
(P<0.05). The lowest yolk index was in G10 on the 14th day 
of storage, but the yolk index of G10 did not significantly 
differ from control on the 28th day of storage. These results 
conflict with the findings of Caner and Cansiz [13], Xu et 
al.[32], Safavi and Javanmard [43] who found that coated eggs 
exhibited a significantly higher yolk index than un-coated 
eggs during storage. The egg yolk index is a measure of 
the strength of the yolk vitelline membrane and can be 
used to indicate freshness. The higher the egg yolk index, 
the better the yolk quality [49]. As a result of the weakening 
of the egg yolk vitelline membrane, the water in the egg 
white diffuses into the egg yolk and the egg yolk index 
decreases [45,48].

The effect of gum treatment on albumen pH was significant 
at 14, 21, and 28 days of storage (P<0.05). After 14, 21, 
and 28 days, G10 had a lower albumen pH than the other 
treatment groups (P<0.05). These results are consistent 
with the studies of Biladeau and Keener [33], and Caner and 
Cansiz [41] in which eggs were coated using chitosan and 
whey protein, respectively. As the storage period increases, 
albumen pH increases due to the removal of CO2 through 
pores in the eggshell [36,48,50]. According to our results, the 
gum arabic coating acts as a barrier against CO2 loss from 
the albumen through the eggshell pores.

As a result, coating the eggs with gum arabic had no 
effect on eggshell strength, Haugh unit, or yolk index. 
In addition, it was determined that the eggs coated with 

10% gum arabic had better results in terms of egg weight, 
specific gravity, and white pH compared to the eggs in the 
other experimental groups. It is thought that 10% gum 
arabic coating on table eggs will be effective in maintaining 
freshness. Similarly, as the storage temperature increased, 
most of the egg quality characteristics decreased. This 
study may contribute to the preservation of egg quality 
characteristics for a longer period of time during storage 
in the egg industry. Future research should focus on 
combining gum arabic with different coating materials to 
enhance its physical barrier properties.
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