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INTRODUCTION

As a functional food ingredient, Arabic chicken eggs 
can contribute to the growth of the superfood indus-

try in Indonesia. Indonesia is estimated to produce 375,253 

tons of native poultry eggs in 2022, representing increases 
of 2.74% and 4.5% from 2021 and 2020, respectively (Sta-
tistics Indonesia, 2024). An increase in the native poultry 
population of 7,709,715 over the prior year also contribut-
ed to the rise in egg production. Processing fresh eggs to 
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egg powder is required to deal with the bulky and vulnera-
ble to spoiling characteristics. Several factors will influence 
the growth of the egg powder industry in Indonesia: 1) 
the fluctuating cost of fresh eggs in recent years; 2) the 
industry participating concern in the availability of egg raw 
materials; and 3) the rising demand for functional foods in 
the form of native chicken eggs.

Spray drying has been implemented to produce powdered 
products in significant quantities due to its ability to con-
tinuously produce a consistent, high-quality product (Koç 
et al., 2012). Egg powders are highly regarded components 
in ready-to-eat foods due to their beneficial characteristics 
such as foamability and emulsion stability (Li et al., 2023; 
Pérez-Reyes et al., 2021). Particularly, the use of egg pow-
der has been steadily increasing because of its efficiency 
in food industry processing and home preparation, as well 
as its relatively lower price (Kim et al., 2016). With the 
development of food industry technology, the use of fresh 
eggs  in food processing as a raw material has decreased, 
while egg-based product technology, such as egg powder, 
increased in popularity (Al-Bachir and Othman, 2022). 
Egg powder can be substituted for liquid egg in many 
food-processing applications. The structure of spray-dried 
egg powder is superior to that of powder produced through 
foam mat drying (Asghar and Abbas, 2012). He et al. 
(2023) reported that the structural characteristics of high-
land barley dough and its baking properties of highland 
barley bread were both improved by the inclusion of egg 
powder, offering bakers a different approach to processing 
highland barley bread. Additionally, egg powder requires 
preservation to increase its shelf life because lipid-contain-
ing ( Javed et al., 2018). Preserving the original nutritional 
value of whole egg powder is essential as a healthy food 
and serves as a special additive with broad application po-
tential (Zang et al., 2023).

Gamma irradiation treatment is a food processing technol-
ogy innovation that aims to eliminate biological contam-
ination in the form of pathogenic bacteria, viruses, fungi, 
and insects which have the potential to damage food ingre-
dients and endanger consumers. By country-specific regu-
lations, irradiation technology is considered secure for food 
preservation (Koutchma et al., 2018). Despite opposition 
from some groups, the application of this technology fol-
lowing established standards ensures that it poses no risk 
to human health or the environment (Asghar et al., 2022). 
According to Froehlich et al. (2015), the optimal gamma 
irradiation dose for sterilizing egg flour was 2.28 kGy. This 
is because egg flour at this concentration is sterile against 
Salmonella with minimal changes to aroma and color. Al 
Bachir (2021) reported that irradiated egg powder showed 
superior solubility, oil holding capacity, foaming capac-
ity, and emulsifying properties compared to unirradiated 
egg powder. Furthermore, irradiated egg powder may be 

a beneficial component in the production of bakery and 
confectionary foods. To the best of our knowledge, no re-
search has been conducted to evaluate the application of 
gamma irradiation on Arabic chicken egg flour. Therefore, 
this study aims to determine gamma irradiation’s effect on 
morphological characteristics, nutrient content, and mi-
crobial count of Arabic chicken egg powder.

MATERIALS AND METHODS

Egg Powder Preparation
The egg powder was prepared using a modified method 
as described by Setiyawan et al. (2021). This investigation 
used the entire egg contents, including the yolk and white 
eggs. Following homogenization at 60oC for four minutes 
with a mixer, the mixture of Arabic poultry eggs is pasteur-
ized. An airflow velocity of 50 m3/hour is utilized to dry 
the pasteurized eggs in a spray dryer with the following 
parameters: inlet temperature of 110-120oC, and discharge 
temperature of 60-70oC. As samples for characteristic eval-
uation, the egg powder results were subsequently collected.

Gamma Irradiation Treatment
Arabic egg powder was irradiated with doses of 0, 2.5, 5, 
and 10 kGy, at room temperature, using Gamma Cell 220 
(Atomic Energy of Canada, Ottawa, Canada) with 60Co 
gamma source at a dose rate of 2.808 kGy h-1. The ab-
sorbed dose was monitored by Harwell Amber and Red 
Perspex dosimeters (England). The control and irradiated 
samples were stored for 7 days at room temperature (18 – 
25 oC) under relative humidity (50-70%).

Morphological Evaluation
A scanning electron microscope (SEM) has been used to 
examine the morphological characteristics of egg flour. The 
sample was placed on a plate coated with palladium and 
gold for conducting objectives before observation. Acceler-
ation energy of 15 kV enables observations. At magnifica-
tions of 500 and 1000 times, the structure and distribution 
of the particles were carefully examined.

Color Measurement
Color parameters were determined using approximately 
3 g egg powder samples. Chromameter Konica Minolta 
(Konica Minolta, Tokyo, Japan) was applied to determine 
the color, which was expressed in regards to lightness (L*), 
redness (a*), and yellowness (b*).

Fourier Transform Mid-Infrared (FTIR) 
Evaluation
A preparation sample was created by mixing a ± 2 mg egg 
powder sample with 200 mg of KBr, then quickly and uni-
formly mixing using a mortar. Furthermore, a sample was 
analysed using the Vertex-80 Fourier Transform Mid-In-
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frared (Bruker®, Germany) in the wavelength range of 
4000-500 cm-1 in approximately 60 seconds.

Moisture and Nutrient Content Evaluation
A sample weighing approximately 1 g was subjected to 
analysis using the MB120 Moisture Analyzer (OHAUS 
Instruments, Shanghai, China). The analysis was performed 
for an entire period of 30 minutes. The nutrient composi-
tion, including ash content, organic matter, protein, and 
fat has been evaluated using the method described in the 
AOAC (2005) procedure.

Mineral Content Evaluation
For determining mineral content, X-Ray Fluorescence 
(XRF) is utilized. After placing the egg powder sample 
through a pellet press to ensure uniform vacuuming, the 
sample was exposed to 50 kV X-rays. Around eight min-
utes is required to complete one sample measurement us-
ing the Panalytical Epilson 4 (Malvern, UK).

Microbial Analysis
The microbial evaluations used the total plate count (TPC) 
methodology. A volume of 45 ml of sterile NaCl 0.86% 
was used to dissolve five mg of the sample, which was then 
homogenized. A serial dilution was performed until a fi-
nal concentration of 104 was reached. Plate Count Agar 
(PCA) medium (Merck, Germany) was applied for count-
ing the total number of bacteria. This was accomplished 
by spreading 100 μl of the sample using the spread plate 
method across the three batches of the final dilution (Da-
mayanti et al., 2021). Plates that had been inoculated were 
inverted and maintained at 37°C for a 24 h period. Plates 
containing viable colonies were recorded for 24 hours af-
ter incubation using a colony counter. The colony count is 
measured in colony-forming units (CFU/ml). The CFU/
ml of the material was determined using the formula 
CFU/ml x dilution factor. Log10 of CFU/ml has been used 
to represent CFU/ml (Adadi and Obeng, 2017).

Statistical Analysis
Four irradiation doses with four replicates of each treat-
ment were distributed in a randomized design. All data 
were analyzed using one-way analysis of variance (ANO-
VA) using SPSS 23.0 (IBM, Armonk, New York, USA). 
Means were separated using Duncan’s multiple range test. 
The significant differences were observed at p < 0.05 (Steel 
and Torrie, 1960).

RESULTS

Morphological Characteristics
The SEM images at 500x and 1000x magnification (Figure 
1 and 2, respectively) demonstrate the morphological ap-
pearance of Arabic chicken egg powder after gamma irra-

diation treatment. The appearance of globules formed from 
Arabic chicken egg powder was unaffected by irradiation 
at doses of 2.5, 5, and 10 kGy. However, there were cracks 
in some globules after irradiation treatment.

Figure 1: Scanning electron microscopy (SEM) of 
untreated Arabic egg powder (a), treated with 2.5 kGy 
gamma irradiation (b), 5 kGy (c) and 10 kGy (d) at 500x 
magnification.

Figure 2: Scanning electron microscopy (SEM) of 
untreated Arabic egg powder (a), treated with 2.5 kGy 
gamma irradiation (b), 5 kGy (c) and 10 kGy (d) at 1000x 
magnification.

Color Measurement
Table 1 presents color expressed as lightness (L*), redness 
(a*), and yellowness (b*). The redness (a*) and yellowness 
(b*) of egg powder were decreased by irradiation treatment 
(p<0.05). Similar results are also shown in the lightness 
(L*) parameter. However, the lightness (L*) value when 
the raw material was irradiated at 10 kGy was significantly 
higher than other treatments (p<0.05).
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Table 1: Hunter color value of gamma irradiated Arabic 
chicken egg powder.
Irradiation 
dose (kGy)

Hunter color
L* a* b*

0 87.82c 8.22d 26.02d
2.5 86.48b 7.21c 24.95c
5 86.33a 6.23b 23.78b
10 88.30d 3.84a 20.15a
SEM 0.255 0.489 0.667

a-d values with different letters within the same column 
differ significantly (p<0.05).

Figure 3: Fourier transform mid-infrared (FTIR) spectra 
of untreated Arabic egg powder (a), treated with 2.5 kGy 
gamma irradiation (b), 5 kGy (c), and 10 kGy (d).

Fourier Transform Mid-Infrared (FTIR) 
Evaluation
FTIR spectra for untreated and irradiated Arabic egg 
powder are shown in Figure 3. Several notable bands have 
been identified within the spectral range of 4000–600 cm−1. 
The peak band attributes of the FTIR spectra employed in 
this study are presented in Table 2. As a water band, the 
stretching O-H symmetric bond is observed at 3278-3279 
cm-1. A band indicating fat content was observed in all 
four treatments, notably in regions 2923, 2853, and 1742 
cm-1. Protein bands in amide I and II were also identified 
in four treatments, particularly in regions 1634 and 1534 
cm−1. Bands in the 1455 cm−1 region were observed in all 
four treatments, indicating a concentration of protein and 
collagen. The band observed within the 2322 - 2339 cm−1 
range is uniquely present in the Arabic chicken egg pow-
der treated with gamma irradiation. This band suggests the 
concentration of dissolved CO2.

DISCUSSION

Moisture and Nutrient Content
Moisture and nutrient content of Arabic chicken egg pow-
der after gamma irradiation treatment are shown in Table 

3. The moisture content was decreased after irradiation, 
while fat and protein content in the irradiated sample were 
increased (p<0.05). No significant differences in ash and 
organic matter content were found after the Arabic chick-
en egg powder was treated with irradiation.

Table 2: The peak band characteristics of the FTIR 
spectrum employed in this study (Coates, 2006; Schadle et 
al. 2015; Nandiyanto et al., 2019).
Group Wavenumber (cm-1) Characteristics
O-H 3570-3200 Hydroxy group, H-bonded 

OH stretch
O-H 3400–3200 Normal ‘‘polymeric’’ OH 

stretch
C-H 2935–2915/2865–

2845
Methylene C-H asymmetric/
symmetric Stretch

O-CH3, 
C-H

2850–2815 Methoxy, methyl ether 
O-CH3, C-H stretch

C=O 2350-2260 Dissolved CO2

C≡C 2140–2100 Terminal alkyne (monosub-
stituted)

-NCS 2150–1990 Isothiocyanate
C(O)−N 1680–1630 Amide
- 1640–1620/1285–

1270
Organic nitrates

- 1560–1540/1380–
1350

Aliphatic nitro compounds

C-H 1485–1445 Methylene C-H bend
C-H 1470–1430 Methylene C-H asymmetric/

symmetric Bend
Organic 
sulfates

1420–1370 Organic sulfates

P-O-C 1240–1190 Aromatic phosphates 
(P-O-C stretch)

C-H 1225–950 (several) Aromatic C-H in-plane bend
C-N 1090–1020 Primary amine, CN stretch

Table 3: Moisture and nutrient content of gamma-
irradiated Arabic chicken egg powder.
Irradiation 
dose (kGy)

Moisture Nutrient content (% dry matter)
% Ash Organic 

matter
Protein Fat

0 5.04b 5.84 94.16 46.31a 34.44a
2.5 4.60a 6.51 93.49 46.50ab 35.34b
5 4.62a 5.51 94.49 46.96c 35.76b
10 4.59a 6.14 93.86 46.72b 35.76b
SEM 0.074 0.176 0.176 0.079 0.198

a-c Values with different letters within the same column 
differ significantly (p<0.05).

Mineral Content
Table 4 presents gamma irradiation results on the mac-



      Journal of Animal Health and Production

June 2025 | Volume 13 | Issue 2 | Page 311

ro and micro mineral composition of Arabic chicken egg 
powder. Gamma irradiation has no significant effect on 
the Mg, P, and K concentrations within the macromineral 
group. Furthermore, gamma irradiation has no significant 
impact on the microminerals Fe, Mo, and I concentrations. 
The Cl and S contents of samples treated with gamma ir-
radiation at a dose of 2.5 kGy are higher than those treated 
at a dose of 5 kGy (p<0.05), but not significantly differ-
ent from untreated samples. On the contrary, the Ca con-
tent was lower at a dose of 2.5 kGy than the upper dose 
(p<0.05). The mineral content of Arabic chicken egg flour 
remained unaffected by doses of 5 and 10 kGy.

Table 4: Mineral content of gamma-irradiated Arabic 
chicken egg powder.

Irradiation dose (kGy) SEM
0 2.5 5 10

Macro-minerals (%)
Mg 0.48 0.49 0.42 0.51 0.028
P 14.14 14.44 13.29 14.08 0.193
S 15.82ab 16.10b 15.17a 15.73ab 0.150
Cl 21.06ab 21.57b 20.40a 21.11ab 0.158
K 29.05 28.50 29.87 29.07 0.230
Ca 19.22ab 18.67a 20.32b 19.26ab 0.269
Micro-minerals (ppm)
Zn ND ND ND ND -
Cu ND ND ND ND -
Mn ND ND ND ND -
Fe 0.10 0.10 0.10 0.10 0.000
Co ND ND ND ND -
Mo 26.13 26.20 30.90 26.80 1.510
I 58.13 62.40 59.33 51.93 2.530
Se ND ND ND ND -
Cr ND ND ND ND -

a-b Values with different letters within the same row differ 
significantly (p<0.05).

Microbial Count
The microbial examination results are in Figure 4 and pre-
sented as TPC (log 10 CFU/g). Exposure to radiation 
doses of 5 and 10 kGy effectively decreased the microbial 
population in Arabic chicken egg powder during storage 
on days 0, 7, and 14 (p<0.05). The egg powder with no 
treatment had the largest microbial population on the 14th 
day of storage. The irradiation treatment with a dose of 
10 kGy showed the lowest microbial population during all 
three storage periods (p<0.05).

Morphological Characteristics
Scanning electron microscopy (SEM) was employed to 
examine the microstructural characteristics of egg powder 

samples after treatment ( Jia et al., 2024) The distribution 
of globule particles in egg flour is relatively uneven. This 
finding is related to Wang et al. (2023). In our results, the 
impact of irradiation on the morphology of Arabic poul-
try egg flour globules was minimal. Our SEM observa-
tions were limited to a maximal magnification of 1000x. 
While in 8000x magnification, Liu et al. (2019) discovered 
numerous cracks and holes in the egg powder globules in 
their investigation after irradiation treatment. In our find-
ings, a few globules became cracks after gamma irradiation, 
as shown in Figure 2B and 2D, on careful examination. 
Protein granules that are slightly wrecked may indicate 
protein scission following treatment with gamma irradia-
tion. The scission protein in egg white powder can enhance 
its foaming capacity, resulting in a beneficial effect (Song 
et al., 2009). The concave holes on the surface of the egg 
powder globules might be caused by the process of protein 
hydrolysis, which impacts the particle surface (Wang et al., 
2023). To our knowledge, there is limited existing infor-
mation regarding the investigation of the microstructure of 
egg flour following gamma irradiation. However, in nearly 
comparable treatments, there was no significant difference 
in the egg powder globules following microwave treatment 
(Li et al., 2020). 

Figure 4: Total plate count (log10 CFU/g) of Arabic 
chicken egg treated by gamma irradiation during storage 
for 0, 7 and 14 d at 25oC. a-e values with different letters 
differ significantly (p<0.05).

Color Measurement
Color is an essential characteristic of food products, as it 
can either increase or decrease their consumer acceptability 
(Al-Bachir and Othman, 2022). The reduction in a* and b* 
values was due to the egg yolk’s reaction following gam-
ma irradiation. The colour change might have been caused 
by the breakdown of carotenoids in the egg yolk, the rate 
of which was correlated to the radiation dose (Kim et al., 
2016). However, the colour stability of irradiation pow-
dered whole egg is attributed to its reduced carotenoid lev-
els compared to the powdered yolk (Froehlich et al., 2015). 
Yolk carotenoids, which are vulnerable to oxidation similar 
to lipid oxidation and include unsaturated double bonds, 
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change the colour of egg yolk (Kim et al., 2016). The reduc-
tion of carotenoids may have been promoted by the gen-
eration of free radicals in response to irradiation (Du and 
Ahn, 2000). Exposing irradiation on animal products-food 
based may result in a darkening of the material (reduced 
L* value), a reddening (increased a* value), and a yellowing 
(reduced b* value) of its color (Wahyono et al., 2024). The 
impact of irradiation on the colour material of food de-
pends on the specific attributes of the food itself as well as 
the type of radiation employed, whether it be ionizing or 
non-ionizing (Pandiselvam et al., 2023). The findings from 
(Al-Bachir and Othman, 2022) reported that gamma ir-
radiation had a significant effect (p<0.05) on the lightness 
(L*) and yellowness (b*) of the samples. However, they did 
not affect the redness (a*) value. A difference was explicit-
ly observed in the parameter “b” for irradiated whole egg 
powder compared to the non-irradiated control under the 
3.0 kGy gamma treatment (Froehlich et al., 2015). Fol-
lowing 2.5 and 5.0 kGy irradiation, the Hunter color a* 
(redness) values decreased from 3.89 to 2.48 and 1.94, re-
spectively (Du and Ahn, 2000).

Fourier Transform Mid-Infrared (FTIR) 
Evaluation
High irradiation doses affected the intermolecular reac-
tions of proteins, including ionic connections, hydrogen 
bonds, hydrophobic relations, and disulfide bonds, and re-
duced the quantity of free and total sulphydryl groups (Liu 
et al., 2023). In our study, we noticed that receiving gamma 
irradiation resulted in oxidation, as demonstrated by a peak 
between 2322 and 2339 cm-1, indicating the availability 
of dissolved CO2. Interestingly, gamma irradiation induces 
an apparent shifting of the peaks in the 2923 and 2853 
cm-1 areas. This could suggest the process of fat oxidation. 
Gamma irradiation also induces an apparent shifting of 
the peaks in 1455 cm-1 area, which are bonds of protein 
and collagen. This might probably explain the changes in 
the protein profile following irradiation treatment. The 
Amide B band at wave number 2923 cm-1 was observed in 
all four treatments, as described by Kudre et al. (2018). The 
amide I group is identified in egg powder, particularly in 
wave number 1634 cm-1 (Uygun-Sarıbay et al., 2017), and 
remains unchanged in the presence of gamma irradiation. 
Furthermore, the existence of peaks at 1534 and 1394 cm-1 
in all four treatments suggests that the amide II and amide 
III bonds, which correspond to wave numbers between 
1575–1480 cm−1 and 1400–1200 cm−1 respectively (Zhang 
et al., 2024), are still maintained.

Moisture and Nutrient Content
Gamma irradiation is a potential non-thermal steriliza-
tion method employed to decrease the possibility of lipid 
peroxidation and protein denaturation (Pandiselvam et al., 
2023). Therefore, nutrient changes in egg powder following 

gamma irradiation must be investigated. Regarding mois-
ture content, gamma irradiation treatment reduced the 
concentration significantly (p<0.05). In a previous study, 
Jin et al. (2017) demonstrated that an irradiation treatment 
using electron beams resulted in a decrease in bound water 
content. This reduction may be attributed to changes in 
both the macro-structure and micro-structure. Further-
more, radiation irradiation may break secondary bonds in 
egg powder, such as hydrogen bonds. This may decrease 
the number of binding sites available for water molecules 
and break down the ability of polar groups to interact with 
water molecules. As this occurs, the water content of the 
bonds decreases. The low moisture content observed at a 
dose of 10 kGy can be attributed to the degradation of 
protein hydration capabilities in the flour-based product 
caused by gamma irradiation (Armah et al., 2024).

Similar findings were also reported by Reddy and 
Viswanath (Reddy and Viswanath, 2019), Hamza et al. 
(2023) and Armah et al. (2024) who reported decreases in 
the moisture content of finger millet, date palm seed flour, 
and cassava chips for, respectively. Al-Bachir and Othman 
(2022) observed a slight reduction, although not signifi-
cant, in moisture content following gamma irradiation at 
doses ranging from 5 to 15 kGy. The difference in our re-
search findings may be attributed to the selection of Ara-
bic chicken egg flour as the research material, which coin-
cidentally contains different nutrients than layer chicken 
eggs. A decrease in moisture content also inhibits the 
growth of microorganisms in products derived from eggs 
(Aquino et al., 2017).

The increasing protein content following irradiation may 
be attributed to alterations in the protein structure of Ar-
abic egg powder. This is further demonstrated by a little 
change in the visual characteristics of the microstructure 
(Figure 2). Gamma irradiation induces several effects such 
as enhancing the positive charge of proteins, weakening 
the strength of hydrophobic interactions, and causing 
protein scission (Al-Bachir, 2021). Irradiation enhanced 
the hydrophobic characteristics of the protein by expos-
ing nonpolar groups, creating optimal conditions for pro-
tein aggregation (Liu et al., 2019). Exposing egg powder 
proteins to radiation will be beneficial for enhancing an-
tioxidant activity (Liu et al., 2019; Liu et al., 2023). Di-
gestibility studies show that irradiated egg white powder 
exhibits exceptional in vitro digestibility, particularly in 
terms of protein content (Huang and Liu, 2022). In dif-
ferent objects, Jin et al. (2017) demonstrated that gamma 
irradiation significantly changed the chemical and physical 
characteristics of soy protein isolate and gluten protein. A 
5 kGy dose promotes the release of small molecular pro-
tein fractions, potentially enhancing the nutritional val-
ue of irradiated infant formula powder (Robichaud et al., 
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2020). Previous research has demonstrated that exposing 
egg powder to gamma irradiation in a dosage range of 2.5-
10 kGy effectively decreases the yellowness (b*) value. This 
reduction is attributed to alterations in the properties of 
the yolk ingredient. There is a suggested change in the fat 
composition of egg yolk following irradiation. The increase 
in fat content at high irradiation levels can be explained 
by the breakdown of lipid molecules by lipid radiolysis 
(Armah et al., 2024). Gamma irradiation may contribute 
to alterations in fatty acids, resulting in an increased fat 
content. Gamma irradiation caused minor changes in the 
amounts of various fatty acids, which varied depending on 
the dosage (Shahin et al., 2006).

Mineral Content Evaluation
In general, exposure to radiation dosages of 5 and 10 kGy 
did not impact the mineral composition of Arabic egg 
powder. The constant mineral content directly relates to the 
unchanged ash content (Table 3). Due to the limited avail-
ability of data regarding the impact of gamma irradiation 
on the mineral composition of egg flour, we conducted a 
comparative analysis with different materials. Similar find-
ings were also reported by Hassan et al. (2009), (Bamidele 
and Akanbi, 2015) and Watkins et al. (2023) who reported 
gamma irradiation did not affect the mineral content of 
maize grains, pigeon pea flour, and milk powder, respec-
tively. Normally, minerals remain stable when exposed to 
irradiation. However, their oxidation state may vary due 
to their different extraction capacity in a specific solvent 
(Bamidele and Akanbi, 2015).

Microbial Count
Our findings are related to Al Bachir (2021) who reported 
that A dosage of 10 kGy of irradiation shows great po-
tential for removing contaminants from dried chicken egg 
powder products. Furthermore, This treatment is effective 
in eradicating or decreasing total viable counts (TVC), total 
coliform counts (TC), and mold and yeast counts (MYC), 
and in preserving materials of hygienic quality. Aquino et 
al. (2017) also demonstrated that the elimination of the 
microbial population in all samples of white egg powder 
was demonstrated by the gamma radiation mechanism at 
doses of 5 kGy and 10 kGy. To eliminate Salmonella con-
tamination in egg powder, Froehlich et al. (2015) suggested 
a maximum dose of 2.28 kGy. This dose would guarantee 
the safety of those mentioned items without significantly 
affecting their sensory attributes. As reported by Kim et al. 
(2016), the application of low-dose electron beam irradia-
tion (≤2 kGy) to white egg powder resulted in a reduction 
or elimination of pathogen risk and an improvement in 
foaming ability. Previous studies have demonstrated the 
efficacy of high-dose (>10 kGy) irradiation (gamma and 
electron beam) in removing microorganisms and ensuring 
sterilization in various kinds of food products (Liu et al., 

2023). The irradiated egg powder according to evaluation 
shows considerable potential as a substitute component in 
the formulation of various food items, including desserts, 
puddings, and certain modified meat-based products (Al-
Bachir, 2021).

The primary objective of this research is to eradicate path-
ogenic microorganisms from Arabic egg powder, demon-
strating the role of gamma irradiation in product preser-
vation. In our findings. The number of microorganisms 
decreased as the dose of gamma irradiation increased. 
The decrease in microbial population during storage can 
be attributed to the low moisture levels following irradi-
ation treatment (Table 3). According to a study by Kim 
et al. (2016), the inactivation of microorganisms through 
irradiation treatment can be related to the inhibition of 
the DNA repair pathway. This inhibition occurs due to the 
elevated energy requirements for maintaining cell home-
ostasis. Absorption of energy occurs when ionizing radi-
ation penetrates objects including food. The mechanisms 
of atoms and molecular interactions induced by absorbed 
energy cause microorganisms inactive ( Jung et al., 2015). 
The effectiveness of irradiation is based upon multiple vari-
ables, including the composition of the objects the number 
of microbes (or spores) that were initially present, and the 
type and species of microbes (Aquino et al., 2017).

CONCLUSIONS AND 
RECOMMENDATIONS

The morphological characteristics of Arabic poultry egg 
powder were changed slightly through gamma irradiation. 
As the radiation dose increases, hunter colour’s redness (a*) 
and yellowness (b*) values decrease. The nutrient content 
of Arabic egg powder, such as moisture, protein, and fat 
are significantly affected by gamma irradiation. Moisture 
content decreased following gamma irradiation, whereas 
protein and lipid content tended to increase. The findings 
of microbial detection indicate that an irradiation dose of 
5 kGy is a promising method for decontaminating Arabic 
egg powder materials. This study demonstrated that gam-
ma irradiation effectively reduces microbial contamination 
in egg powder without negatively affecting product quality. 
Further research is required to determine if gamma radi-
ation treatment on Arabic chicken egg powder influences 
its antioxidant and amino acid profiles.
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method for food safety.
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