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Nowadays, there is a growing need to explore methods for increasing the shelf life of food. In the food 
industry, severe food security industrial techniques are employed, including canning, pasteurization, 
smoking, salting, freezing, heating, vacuum sealing, the use of chemical materials, and      irradiation. 
This study focuses on the effects of gamma irradiation on changes in the chemical, biological, and 
organoleptic properties of ostrich meat. Fifteen male ostriches, aged between 10 and 14 months, 
underwent evaluation. Initially, the ostriches were slaughtered, and their meat) from thigh (was 
subjected to different irradiation doses (0, 2, 4, 6 KGY) at intervals of0, 5, 10, and 15 days. The various 
meat groups were then stored at 4°C.In this study, ostrich meat samples were divided into two groups: 
one group received no irradiation (0 kg) and the other received irradiation at doses of2, 4, and 6 kg. 
These samples were then stored in a refrigerator for15 days, and microbial, chemical, and organoleptic 
tests were conducted. The results of our investigation indicate that the 4 kg irradiation dose effectively 
reduced the counts of mesophilic bacteria, coliform bacteria, Staphylococcus aureus, and psychrophilic 
bacteria, while also eliminating Salmonella spp and E. coli spp. Additionally, it led to a reduction in Total 
Volatile Nitrogen (TVN) and prevented adverse organoleptic changes, including alterations in odor and 
color, over the 15-day refrigerated storage period. The irradiated groups also demonstrated a 
remarkable reduction and elimination of Staphylococcus aureus, E. coli spp, and Salmonella spp bacteria 
during refrigerated storage, with significant differences from the control group. Additionally, Total 
Volatile Nitrogen (TVN) in the control group exhibited a significant increase onthe15th day compared 
to the other groups. To sum up, irradiation proves to be a viable method for preserving various foods, 
especially meats like ostrich, and is highly recommended to safeguard against food spoilage and 
contamination.  
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Introduction 
Ostrich meat is characterized by its low 
cholesterol content and high levels of 
unsaturated fatty acids, making it a rich source of 
iron. Furthermore, ostrich meat does not carry 
the same health risks associated with other red 
meats like beef and lamb, which can harbor 
dangerous diseases that may affect human 
consumers.(1,2). As a result, ostrich meat is a 
suitable choice for a variety of individuals, 
including heart patients, athletes, pregnant 
women, children, and the elderly.(3,4) 
Ostrich meat, classified as a type of red meat(5) , 
emerges as a compelling alternative. Beyond its 
protein content, ostrich meat boasts distinct 

attributes. It stands out with its low cholesterol 
levels and high unsaturated fatty acids, while also 
being rich in iron. Significantly, ostrich meat is 
devoid of the health concerns commonly 
associated with other red meats(6,7). 
In contemporary times, the preservation of food 
has become imperative, given the modern 
lifestyle's reliance on processed and shelf-stable 
food resources. While the preservation of food is 
essential, it should not compromise the 
nutritional integrity of these food supplies. 
Within the food safety industry, an array of 
methods exists, encompassing canning, 
pasteurization, smoking, salting, freezing, 
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heating, vacuum sealing, chemical additives, and 
irradiation.(8,9,10) 
Among these, food irradiation has been 
introduced as a long-term preservation 
technique, boasting benefits such as reduced 
chemical usage, enhanced safety, and the 
significant reduction of microbial loads(11,12). 
Numerous studies have confirmed the 
technique's safety in terms of toxicology and 
nutritional analyses, indicating minimal changes 
to essential nutrients. Notably, proteins, 
carbohydrates, and fats remain largely 
unaffected, as do vital nutrients like calcium, and 
potassium(13,14,15). 
The utilization of food radiation, including 
gamma rays, X-rays, or electrons, has become 
recognized as an effective method for pathogen 
eradication and the prevention of their 
reproduction. Among these radiation types, 
gamma radiation, emitted by nuclei of elements 
like Cs137 and Co60, holds particular importance 
in food preservation. It distinguishes itself 
through its high penetrating power, offering 
superior results compared to beta 
rays(16,17,18). 
 This study aims to explore the impact of gamma 
irradiation on ostrich meat, focusing on changes 
in microbial bacteria levels (e.g., coliform spp, E. 
colispp, Staphylococcus aureus spp, 
Salmonellaspp), psychrophilic microorganisms, 
the total count of aerobic mesophilic bacteria, 
and chemical parameters such as total volatile 
nitrogen (TVN). Additionally, the study will 
assess the organoleptic characteristics of 
irradiated ostrich meat. 

Materials & Methods 
Sampling 
This study was conducted at the Golbarg Tuba 
farm located in Saveh province, Iran. Fifteen 
ostriches, all male and aged between 10 to 14 
months, were slaughtered in a slaughter house. 
lateral thigh muscle samples were collected using 
a sterile scalpel. Subsequently, ostrich meat 
samples were divided into two groups: one group 
received no irradiation (0 KGY) and the other 
received irradiation at doses of 2,4, and 6 KGY ( 
each sample was divided into 16 foil-wrapped 
portions) and stored at refrigerator temperature. 
Samples were sent alongside ice to the Nuclear 
Agricultural Research Institute, where they were 
irradiated under doses of 0, 2, 4, and 6 KGY at 
intervals of 0, 5, 10, and 15 days. The different 

groups were then stored at 4°C, and their 
organoleptic, chemical, and microbial properties 
were evaluated on these respective days. 

Microbial Indices 
In this experiment, microbial indices were 
assessed, including the Total Bacterial Count, 
Coliform count, E.coli and Salmonella 
identification, Staphylococcus aureus, and 
Psychrophilic bacteria enumeration. Nutrient 
agar(NA) media were employed for the Total 
Bacterial Count, (37°C/1-2days) (19), while 
Violet Red Bile Agar (VRBA) medium was used for 
the cultivation of Total Coliform (20). Also 
standard media containing Brilliant Green Bile 
(2%) Lactose Broth(BGB) was used for 
enumeration by Most Probable Number(MPN) 
method (37°C/1-2days) (21). For diagnosing E. 
coli, indole testing using Peptone Water and BGB 
was conducted, employing Kovac's reagents 
(44°C/1-2 days) (23). The identification and 
enumeration of Staphylococcus aureus were 
carried out using Baird Parker Agar medium and 
a 1% solution of potassium telluride(37°C/1-2 
days). The detection of Psychrophilic bacteria 
was performed using King Agar medium (1-
4°C/7-10days)(24).For detection of Salmonella 
used Lactose Broth,Selinate,Salmonella-Shigella 
Agar,Triple Sugar Agar ,Lysine Iron Agar and Urea 
cultures ,respectively. (37°C/1-2days) 

Total Volatile Nitrogen (TVN) 
The assessment of TVN was conducted within the 
groups (25). In each experimental unit, 10 grams 
of ostrich meat were chopped and mixed with 50 
ml of distilled water. Subsequently, 2 grams of 
magnesium oxide were transferred to a flask 
containing 250 ml of distilled water. A receiving 
dish contained 25 ml of boric acid (2%) and a few 
drops of tochirol reagents. The distillation flask 
and its contents were heated to boiling for 10 
minutes. The distillation process continued for 
25 minutes, and the distilled solution was finally 
titrated with normal hydrochloric acid (0.1N). 
Using the equation provided, the amount in 
milligrams was calculated, with each cm³ of 
normal hydrochloric acid (0.1N) being equivalent 
to 1.4 mg TVN. 

Organoleptic Tests 
To assess the color and smell of the samples, 
organoleptic tests were conducted after 
exposure and at 0, 5, 10, and 15 days of storage in 
the refrigerator. Color was judged by five judges 
under natural light, each with normal eyesight, 
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and smell was evaluated using a cooking test. 
Five grams of meat samples were boiled on a 
direct flame in an Erlenmeyer flask containing 
distilled water, and the smell was assessed. Color 
measurements were performed prior to smell 
measurements. Scores for organoleptic factors 
were calculated, with three score categories 
including 'excellent,' 'good,' and 'poor' 
corresponding to grades of 2, 1, and 0, 
respectively (26). 

Statistical Analysis 
For the average comparison of Total Bacterial 
Count, Coliforms spp, Psychrotrophic bacteria, 
Staphylococcus aureus, and TVN in the 
experimental units, a two-way ANOVA was used 
with a 95% confidence level. Organoleptic 

characteristics were statistically compared using 
a non-parametric test (Friedman). Data 
concerning E. coli and Salmonella sppbacteria 
were analyzed using a chi-square test. 

Results 
Bacterial Counting and Identification 
The results revealed a significant decrease in 
microbial load in all irradiated groups, with 
noteworthy differences among these groups. 
Additionally, there was a significant reduction in 
the Total Bacterial Count over the course of 0, 5, 
10, and 15 days in all irradiated groups, as 
compared to the control group (0 KGY), which 
displayed statistically significant differences (P < 
0.05) (Table 1). 

Table 1. Changes in total count of bacteria (Total count), coliforms and psychrophilic bacteria (Mean log 10 cfu / g ± SE) according 
to different levels of radiation in the storage time of refrigerated 

Changes in total count of bacteria (Total count) 

Storage time 
(Day) 

Dose of gamma radiation (KGY) 

0 2 4 6*# 

0 3±36.36# 44.12±0*# 0±6.02*# 0*# 

5 4±17.39# 1±90.17*# 0±32.9*# 0*# 

10 5±55.38# 3±12.22*# 1±44.18*# 0±17.06*# 

15 6±98.28# 4±12.23*# 2±12.16*# 0±76.22*# 

Change the number of coliforms 
Storage time 

(Day) 
Dose of gamma radiation (KGY) 

0 2 4 6 

0 0±67.15# 0*# 0# 0# 

5 1±63.18# 0±5.04*# 0# 0# 

10 2±60.16# 0±40.11*# 0±4.04# 0# 

15 3.2±62# 1±46.19*# 0±29.09# 0±4.03# 

psychrophilic bacteria count 
Storage time 

(Day) 
Dose of gamma radiation (KGY) 

0 2 4 6 

0 0±92.11# 0*# 0# 0# 

5 1±93.15# 0±24.05*# 0# 0# 

10 2±85.13# 0±81.11*# 0±6.03# 0# 

15 3±91.17# 1±54.16*# 0±54.09# 0±16.05# 

Changes in the number of Staphylococcus aureus 
Storage time 

(Day) 
Dose of gamma radiation (KGY) 

0 2 4 6 

0 0±16.11# 0*# 0# 0# 

5 1±51.14# 0±5.01*# 0# 0# 

10 2±44.15# 0±46.06*# 0±2.01# 0# 

15 3±72.13# 1±25.10*# 0±31.08# 0±3.01# 
#p < 0.05;  The changes that are significantly in comparison to the group of control During different days 

 *p < 0.05; The changes that are significantly in comparison to the group of control to different  Gamma irradiation doses 

The count of Coliform spp bacteria in all 
irradiated groups experienced a reduction over 
5, 10, and 15 days. This reduction was 

statistically significant when compared to the 
control group (0 KGY). However, no significant 
difference was observed between the 4 KGY and 
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KGY groups. Meanwhile, the control group 
demonstrated a significant increase in the count 
of Total coliforms (P < 0.05) during refrigerated 
storage over 0, 5, 10, and 15 days (Table 1) 
The Psychrophilic bacterial load in all irradiated 
groups exhibited a significant decrease when 
compared to the control group during 
refrigerated storage on days 0, 5, 10, and 15. 
However, there was no significant differentiation 
observed between the 4 KGY and 6 KGY groups. 
In contrast, Psychrophilic bacteria significantly 
increased in the control groups stored in the 
refrigerator (P < 0.05) (Table 1). 

Also.the results indicated a reduction in 
Staphylococcus aureus in the irradiated groups 
during refrigerator storage on days 0, 5, 10, and 
15, as compared to the control group. There was 
no significant difference in S. aureus reduction 
between the 4 KGY and 6 KGY groups. However, 
this bacterium significantly increased in different 
irradiated groups during refrigerated storage (P 
< 0.05) (Table 1). 
The irradiated groups demonstrated a significant 
reduction and elimination of E.coli spp and 
Salmonella spp bacteria during refrigerator 
storage on days 0, 5, 10, and 15, in comparison to 
the control group (P < 0.05) (Table 2). 

Table 2. The presence of E.Coli bacteria at ostrich meat according to different doses of radiation over a Storage time of refrigerated 
E.Coli bacteria 

Storage time 
(Day) 

Dose of gamma radiation (KGY) 
0 
 

2 4 6 

+ - + - + - + - 

0 9# 6 1# 14 0# 15 0# 15 
5 9# 6 0# 15 0# 15 0# 15 

10 9# 6 0# 15 0# 15 0# 15 
15 9# 6 0# 15 0# 15 0# 15 

the presence of Salmonella 

Storage time 
(Day) 

Dose of gamma radiation (KGY) 
0 
 

2 4 6 

0 + - + - + - + - 
5 6# 9 1# 14 6# 9 1# 14 

10 6# 9 0# 15 6# 9 0# 15 
15 6# 9 0# 15 6# 9 0# 15 
0 6# 9 0# 15 6# 9 0# 15 

#p < 0.05;  The changes that are significantly in comparison to the group of control During different days 

Total Volatile Nitrogen (TVN) Evaluation 
On the 15th day, the control group exhibited a 
significant increase in TVN compared to the other 

groups. In contrast, the application of irradiation 
at doses of 2, 4, and 6 KGY led to a significant 
decrease in TVN in comparison with the control 
group (Table 3). 

Table 3. TVN changes at radiation levels at ostrich meat according to storage time of refrigerated 
Storage time 

(Day) 
Dose of gamma radiation (KGY) 

0 2 4 6 

0 26.2±48.01 23.1±13.30* 21±10.55* 21.1±83.22* 

5 32.2±92.73 22.1±60.22* 24±30.95* 23±53.91* 

10 54.4±73.23# 28.1±44.91*# 23±2.7*# 23.1±48.33*# 

15 68.6±46.63# 36.5±64.30*# 2±25.11*# 22±87.99*# 
#p < 0.05;  The changes that are significantly in comparison to the group of control During different days 

 *p < 0.05; The changes that are significantly in comparison to the group of control to different  Gamma irradiation doses 

Organoleptic Tests 
The color of both irradiated and non-irradiated 
ostrich meat samples showed a significant 
decrease during the storage period in the 
refrigerator (0, 5, 10, and 15 days). However, it is 
noteworthy that irradiation did not produce a 
significant difference in meat color when 

compared to the non-irradiated group (control) 
(P<0.05) (Table 4) . 
Also, the smell in all experimental groups during 
refrigerated storage (0, 5, 10, and 15 days) was 
significantly reduced. These results suggested 
that irradiation had no significant effect on the 
smell of the meat (P < 0.05) (Table 4). 
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Table 4. Ostrich meat organoleptic indicators (color and smell) evaluation based on various quantities of radiation in the storage 
time of refrigerated 

meat color 
Storage time 

(Day) 
Dose of gamma radiation (KGY) 

0 2 4 6 
0 2±98.02# 2±76.04# 2±64.08# 2±68.04# 
5 2±48.10# 2±33.10# 2±30.08# 2±21.11# 

10 2±3.13# 1±88.16# 1±88.12# 0±2.08# 
15 1±25.11# 1±70.11# 1±90.12# 1±90.17# 

smell of ostrich meat 
Storage time 

(Day) 
Dose of gamma radiation (kilo Gray) 

0 2 4 6 
0 2±96.03# 2±79.05# 2±66.04# 2±62.06# 
5 2±46.07# 2±28.08# 2±3.09# 2±14.12# 

10 1±92.06# 2±11.12# 1±88.11# 1±86.14# 
15 1±4.11# 1±60.12# 1±90.10# 1±86.12# 

#p < 0.05;  The changes that are significantly in comparison to the group of control During different days 
 *p < 0.05; The changes that are significantly in comparison to the group of control to different  Gamma irradiation doses 

Discussion 
This study highlights the potential of gamma-ray 
irradiation, often referred to as cold 
pasteurization, to reduce hazardous 
microorganisms in food while minimally 
affecting sensory and nutritional properties (27). 
It's important to note that while irradiation 
damages most microorganisms, it doesn't 
necessarily eliminate all of them. Hence, 
complementary methods like refrigeration and 
cooking should accompany irradiation to ensure 
optimal food safety (28). Combining irradiation 
with refrigeration has shown more substantial 
benefits for food safety and health compared to 
irradiation alone (29). 
In this study, the control group showed a 
significant increase in Coliform bacteria at 0, 5, 
10, and 15 days. Irradiation had no significant 
effect on reducing Coliforms spp in the control 
group compared to all irradiated groups. 
However, between the irradiated groups of 2, 4, 
and 6 KGY, a statistically significant difference 
was observed. It appears that the 4 KGY dose is 
particularly effective in reducing Coliform 
bacteria.Various irradiation doses (2 KGY, 4 KGY, 
and 6 KGY) had a significant impact on reducing 
the growth of Salmonella and E. coli in the present 
study. This aligns with Viana CM's findings in 
1993, where doses between 3-5 KGY led to the 
inactivation of non-spore-forming bacteria in 
various meat types (33). 
Total Bacterial counts increased significantly 
during storage at refrigerator temperatures on 
days 0, 5, 10, and 15 in different groups. This 
underscores the ability of irradiation to reduce 
bacterial counts, aligning with Mahrour et al.'s 

findings in 2003, which demonstrated that Total 
Bacterial Counts decreased with increasing 
radiation doses (34). Other studies, including 
that of Williams, RM in 2003, found that 
irradiated meats had significantly fewer bacteria 
compared to their non-irradiated counterparts 
(35). In some instances, irradiation effectively 
reduced Total Bacterial Counts in beef at doses of 
1, 2, and 3 KGY (28). 
Although the benefits of irradiation for various 
meats have been documented, limited research 
has explored its impact on ostrich meat shelf life. 
One study published in 2012 found that air-
packaged ostrich meat irradiated at 1.0 KGY 
remained acceptable under refrigerated storage 
for 9 days, in contrast to 7 and 5 days for non-
irradiated and samples irradiated at 3.0 KGY, 
respectively (18). 
Food irradiation is a technology known for 
controlling spoilage bacteria and reducing 
foodborne pathogens such as Salmonella (36). 
The application of irradiation by doses of 1-3 KGY 
has been shown to be remarkably effective in 
reducing the presence of foodborne pathogens 
like Salmonella, Toxoplasma, Cryptosporidium, 
Listeria, and E. coli in meat, poultry, and fish (37). 
For instance, Thayer et al. in 1997 reported that 
doses of 1.5 and 3 KGY at 5°C effectively reduced 
various bacteria types in ostrich meat, including 
Salmonella and Staphylococcus aureus (30), 
aligning with the results of the present study. 
Similarly, Javanmard et al. in 2005 found that 
irradiation doses of 0.75, 3, and 5 KGY resulted in 
decreased Total Bacterial Counts in frozen 
chicken meat, with the 5 KGY dose effectively 
halting the growth of bacteria such as Salmonella 
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spp, E. coli spp, Coliforms spp, and Total Bacterial 
Counts during nine months (38). 
Numerous studies have highlighted the 
effectiveness of gamma irradiation in eliminating 
harmful microorganisms in various food 
products. For instance, frozen poultry carcasses 
treated with 2.5 KGY irradiation have shown 
efficacy in destroying Salmonella (41, 42). D 
values, a measure of the radiation dose required 
to inactivate specific bacterial species, have been 
determined for different types of Salmonella. For 
instance, Salmonella typhimurium is effectively 
inactivated with a 0.5 KGY dose (43), while 
Salmonella enteritidis in chicken meat requires a 
dose of 0.37 KGY (44). In some studies, it was 
observed that a 6 KGY dose under refrigeration 
conditions prevented the growth of Salmonella 
typhimurium for up to 28 days (45). E. coli has 
also been found to be effectively inactivated after 
4 KGY irradiation in fish extracts (33). 
D values for E. coli O157H7 have been established, 
with studies indicating that doses as low as 0.27 
KGY at -5°C and 0.42 KGY at 5°C are effective in 
eliminating this bacterium (9, 30). The sensitivity 
of various bacteria to irradiation has been 
studied, with Campylobacter jejuni, for example, 
being particularly sensitive to low-dose 
irradiation, effectively destroyed at a 1 KGY dose 
(43). In another study, it was reported that using 
2 KGY of radiation reduced Total Bacterial Counts 
by 3 logs, while 4 KGY reduced counts by 6 logs, 
and no E. coli growth was observed at 8 KGY (45). 
In our study, the mean logarithmic 
transformation of Staphylococcus aureus and 
Psychrophilic bacteria increased significantly in 
the control group during storage at 0, 5, 10, and 
15 days. Irradiation with doses of 2, 4, and 6 KGY 
significantly reduced the numbers of 
Staphylococcus aureus and Psychrophilic bacteria 
compared to the control group. The difference 
between the 2 and 4 KGY irradiated groups 
versus the 4 and 6 kGy groups was statistically 
significant, consistent with other research 
findings. 
Studies have proposed various doses of 
irradiation for specific bacteria. Kilinger et al. 
(1986) suggested a 5.4 KGY dose for reducing 
Salmonella by 2 logs and a 7 KGY dose for 
decontaminating poultry carcasses with 
Staphylococcus aureus and coliforms (30). Farkas, 
J (1998) indicated that irradiation at a dose of 7.2 
KGY reduced foodborne bacterial pathogens, 
including Salmonella, Staphylococcus aureus, 

Campylobacter, Listeria monocytogenes, and E. 
coli O157H7 (46). According to the World Health 
Organization's technical report in 1999, 
relatively resistant bacteria, including 
Staphylococcus aureus, could withstand doses of 
0.0-4.8 KGY irradiation, along with various 
species of Salmonella, Listeria monocytogenes, 
Clostridium perfringens, and Moraxella 
phenylpyruvia growing forms (28).  
Spoto et al. (2000) showed that a 6 KGY dose 
inhibited the growth of Staphylococcus aureus, E. 
col sppi, and Salmonella typhimurium in chicken 
under refrigeration conditions for up to 28 days 
(45). Some bacteria have been found to be highly 
sensitive to low-dose irradiation. For instance, 
Molins, RA et al. (2001) showed that bacteria 
such as Yersinia SPP, Campylobacter SPP, 
Arcobacter butzleri, Pseudomonas Spp, 
Aeromonus SPP, E. coli O157H7, and Bacillus cereus 
growing forms were most sensitive to 0.2 KGY 
irradiation (37). 
Additionally, irradiation can lead to the 
production of volatile compounds responsible for 
changes in odor. For example, dimethyl trisulfide 
has been identified as one of the strongest-
smelling compounds in irradiated raw chicken 
meat (49). Some studies have reported fresh and 
"bloody" smells in irradiated chicken and meat 
after cooking (50). 
In our study, Total Volatile Nitrogen (TVN) in 
ostrich meat showed an increase during 
refrigerated storage on days 0, 5, 10, and 15 in 
the control group. Although the difference was 
statistically significant only between the 10th 
and 15th days compared to the first day, each 
irradiated group showed a significant decrease in 
TVN compared to the control group. While there 
were no statistical differences between each 
radiation dose, TVN analysis is a routine method 
for evaluating meat product quality. Irradiation 
can induce changes in food, both directly and 
indirectly, which may result in alterations in 
flavor and odor. Refrigeration is one of the most 
effective methods to reduce unfavorable flavor 
changes induced by irradiation. Some studies 
have reported popcorn or barbecue taste and 
smell in irradiated turkey meat, which was not 
present in non-irradiated samples (51). 
Stephan (1998) reported that no off-flavor was 
observed in irradiated cooked chicken at doses 
below 3 KGY (52). In our present study, 
organoleptic tests, specifically assessing color 
and odor, were conducted at various time points 
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during the 15-day refrigerated storage period 
following irradiation. The results did not reveal 
any significant differences in color or odor. 
Notably, no noticeable changes in odor or color 
were detected in irradiated ostrich meat exposed 
to doses of 2, 4, and 6 KGY, even after 15 days of 
refrigerated storage. 
It is important to note that while TVN levels 
experienced a significant increase on the 15th 
day of storage, irradiation appeared to have a 
decreasing effect on this index. However, this 
difference was not statistically significant. 
Overall, our study suggests that irradiation had 
no significant impact on the organoleptic 
characteristics, including odor and color, of the 
ostrich meat. 
In the study conducted by Heydari and colleagues 
(2017), ostrich meat was treated with doses of 
1.5, 3, and 5 KGY gamma irradiation. The results 
showed a significant reduction in the levels of 
nitrogen compounds and an increase in protein 
content compared to the control group. 
Additionally, the gamma irradiation treatment 
significantly reduced the levels of some essential 
minerals, including iron, in the ostrich meat. 
Furthermore, the application of gamma 
irradiation enhanced the safety and quality of the 
meat, making it more suitable for human 
consumption.(40) 
In Khalida and colleagues' study in 2021, the 
effects of gamma irradiation and kale leaf powder 
(KLP) on the microbiological parameters (Total 
Bacteria Count and Coliforms) and quality 
parameters (Hunter color values L*, a*, and b*) of 
ostrich and chicken meat and meat products 
were assessed. The results indicated that 
irradiation, with or without different load 
compositions, minimized the Total Bacteria 
Count and substantially reduced Coliformspp 
contamination during storage in both types of 
meat and meat products. Moreover, the 
nutritional, qualitative, and sensory 
characteristics of the products were improved 
with gamma irradiation.(32) 
In conclusion, the use of irradiation as a food 
preservation method, particularly for meat 
products like ostrich meat, is highly 
recommended. Irradiation can be regarded as a 
critical control point in the food supply chain, 
serving as an additional contamination control 
measure in the processing of raw animal-derived 
food products at slaughterhouses, meatpacking 
centers, and meat processing facilities. The 

application of irradiation for extending the shelf 
life of ostrich meat is encouraged, and it has the 
potential to be one of the most effective methods 
for ensuring the safety and quality of ostrich 
meat products. 
It is advisable to explore the combined use of 
irradiation with other preservation techniques to 
further reduce microbial contamination and 
eliminate foodborne pathogens in ostrich 
carcasses. This holistic approach can enhance the 
overall safety of ostrich meat products. 
Therefore, it is essential to conduct further 
research in this area to address health concerns 
related to ostrich meat supply. 

References 
1. Andersson A-M, Skakkebaek NE. Exposure to 
exogenous estrogens in food: possible impact on 
human development and health. European Journal of 
Endocrinology. 1999;140(6):477-85. 
2. Dalle Zotte A, Brand T, Hoffman L, Schoon K, Cullere 
M, Swart R. Effect of cottonseed oilcake inclusion on 
ostrich growth performance and meat chemical 
composition. Meat Science. 2013;93(2):194-200. 
3. Berg L. Trust in food in the age of mad cow disease: 
a comparative study of consumers' evaluation of food 
safety in Belgium, Britain and Norway. Appetite. 
2004;42(1):21-32. 
4. McAfee AJ, McSorley EM, Cuskelly GJ, Moss BW, 
Wallace JM, Bonham MP, et al. Red meat consumption: 
An overview of the risks and benefits. Meat Science. 
2010;84(1):1-13. 
5. Gillespie J, Taylor G, Schupp A, Wirth F. Opinions of 
professional buyers toward a new, alternative red 
meat: Ostrich. Agribusiness. 1998;14(3):247-56. 
6. Girolami A, Marsico I, D'andrea G, Braghieri A, 
Napolitano F, Cifuni G. Fatty acid profile, cholesterol 
content and tenderness of ostrich meat as influenced 
by age at slaughter and muscle type. Meat Science. 
2003;64(3):309-15. 
7. Cooper R. Ostrich meat, an important product of the 
ostrich industry: a southern African perspective. 
World's Poultry Science Journal. 1999;55(04):389-
402. 
8. Monteiro CA, Levy RB, Claro RM, de Castro IRR, 
Cannon G. Increasing consumption of ultra-processed 
foods and likely impact on human health: evidence 
from Brazil. Public Health Nutrition. 2011;14(01):5-
13. 
9. Tauxe RV. Food safety and irradiation: protecting the 
public from foodborne infections. Emerging Infectious 
Diseases. 2001;7(3 Suppl):516. 
10. Leistner L. Combined methods for food 
preservation. Food Science and Technology-New York-
Marcel Dekker-. 1999:457-86. 
11. Henson S. Demand-side constraints on the 
introduction of new food technologies: the case of food 



 
 
  
 Mashak Z & Abbasi J                                                                                                                                   Effects of Gamma Irradiation on Ostrich Meat  

284                                                                                                                                                       J Nutr Fast Health. 2023; 11(4): 277-285.  

  
 

JNFH

 
irradiation.  Economics of Innovation: The Case of Food 
Industry: Springer. 1996; 39-61. 
12. Boynton B, Sims C, Balaban M, Marshall M, Welt B, 
Brecht J. Effects of low-dose electron beam irradiation 
on respiration, microbiology, color, and texture of 
fresh-cut cantaloupe. HortTechnology. 
2005;15(4):802-7. 
13. Lamuka P, Sunki G, Chawan C, Rao D, Shackelford L. 
Bacteriological quality of freshly processed broiler 
chickens as affected by carcass pretreatment and 
gamma irradiation. Journal of Food Science. 
1992;57(2):330-2. 
15. Roberts PB. Food irradiation is safe: Half a century 
of studies. Radiation Physics and Chemistry. 
2014;105:78-82. 
16. SádeCká J. Influence of two sterilisation ways, 
gamma-irradiation and heat treatment, on the volatiles 
of black pepper. Czech J Food Sci Vol. 2010;28(1):44-
52. 
17. Henriksen T, Maillie DH. Radiation and health. CRC 
Press; 2003. 
18. Jouki M. Effects of gamma irradiation and storage 
time on ostrich meat tenderness. Scientific Journal of 
Animal Science. 2012;1(4):137-41. 
19. Mead G, Adams B. A selective medium for the rapid 
isolation of pseudomonads associated with poultry 
meat spoilage. British Poultry Science. 
1977;18(6):661-70. 
20. Feng P, Weagant SD, Grant MA, Burkhardt W, 
Shellfish M, Water B. BAM: Enumeration of Escherichia 
coli and the Coliform Bacteria. Bacteriological 
analytical manual. 2002:13. 
21. Venkateswaran K, Murakoshi A, Satake M. 
Comparison of commercially available kits with 
standard methods for the detection of coliforms and 
Escherichia coli in foods. Applied and environmental 
microbiology. 1996;62(7):2236-43. 
22. Carr MA. Technique differences to enumerate and 
isolate E^ coH 0157: H7 and the use of ozonated water 
to eliminate E. coli: Texas Tech University; 1999. 
23. Sanders AC, Faber Jr JE, Cook TM. A rapid method 
for the characterization of enteric pathogens using 
paper discs. Applied microbiology. 1957;5(1):36. 
24. Shivaji S, Ray M, Rao NS, Saisree L, Jagannadham M, 
Kumar GS, et al. Sphingobacterium antarcticus sp. nov., 
a psychrotrophic bacterium from the soils of 
Schirmacher Oasis, Antarctica. International Journal of 
Systematic and Evolutionary Microbiology. 
1992;42(1):102-6. 
25. Pearson D. Application of chemical methods for the 
assessment of beef quality. II. Methods related to 
protein breakdown. Journal of the Science of Food and 
Agriculture. 1968;19(7):366-9. 
26. Amerine MA, Roessler EB, Filipello F. Modern 
sensory methods of evaluating wine. University of 
California; 1959. 
27. Woods RJ. Food irradiation. Endeavour. 
1994;18(3):104-8. 

28. WHO. High-Dose Irradiation: Wholesomeness of 
Food Irradiatied with Doses above 10 kGy. World 
Health Organization; 1999. 
29. Donahaye EJ. Current status of non-residual control 
methods against stored product pests. Crop 
Protection. 2000;19(8):571-6. 
30. Thayer D, Boyd G, Fox J, Lakritz L, Hampson J. 
Variations in radiation sensitivity of foodborne 
pathogens associated with the suspending meat. 
Journal of Food Science. 1995;60(1):63-7. 
31. WHO. Safety and nutritional adequacy of irradiated 
food. World Health Organization. 1994. 
32. Khalida W, Sajid Arshada M, Yasinb M, Imrana A, 
Haseeb Ahmada M, Quality Characteristics of Gamma 
Irradiation and Kale Leaf powder Treated Ostrich and 
Chicken Meat during Storag. International Journal of 
Food Properties. 2021, 24(1), 1335–134 
33. Viana C. Estudo bacteriológico de extrato de 
pescado refrigerado submetido à radiação gama. 
Niterói, 1993. 49p: Tese (Doutorado)-Universidade 
Federal Fluminense.[Links]. 
34. Mahrour A, Caillet S, Nketsa-Tabiri J, Lacroix M. 
Microbial and sensory quality of marinated and 
irradiated chicken. Journal of Food Protection. 
2003;66(11):2156-9. 
35. Williams RM. Irradiated food controversy. 
Townsend Letter For Doctors and Patients. 
2003(244):36-9. 
36. Monk JD, Beuchat LR, Doyle MP. Irradiation 
inactivation of food-borne microorganisms. Journal of 
Food Protection. 1995;58(2):197-208. 
37. Molins R, Motarjemi Y, Käferstein F. Irradiation: a 
critical control point in ensuring the microbiological 
safety of raw foods. Food Control. 2001;12(6):347-56. 
38. Javanmard M, Rokni N, Bokaie S, Shahhosseini G. 
Effects of gamma irradiation and frozen storage on 
microbial, chemical and sensory quality of chicken 
meat in Iran. Food Control. 2006;17(6):469-73. 
39. Diehl JF. Safety of irradiated foods. CRC Press; 
1999. 
40. Heydari A, Gheisari H, Yasini Ardakani S, Akrami-
Mohajeri F, MohammadzadeM. Survey on the Effects of 
Electron Beam Irradiation on Chemical Quality And 
Sensory Properties on Ostrich Meat, J Toloo E 
Behdasht. 2017;16(3):56-66 
41. Giroux M, Lacroix M. Nutritional adequacy of 
irradiated meat—a review. Food Research 
International. 1998;31(4):257-64. 
42. Mulder R, Notermans S, Kampelmacher E. 
Inactivation of salmonellae on chilled and deep frozen 
broiler carcasses by irradiation. Journal of Applied 
Bacteriology. 1977;42(2):179-85. 
43. Radomyski T, Murano EA, Olson DG, Murano PS. 
Elimination of pathogens of significance in food by 
low-dose irradiation: a review. Journal of Food 
Protection. 1994;57(1):73-86. 
44. Proudford R. Ionising energy treatment of poultry; 
1985 Contract No.: Document Number|. 



 
 

     

 Effects of Gamma Irradiation on Ostrich Meat                                                                                                                                   Mashak Z & Abbasi J 

 
 J Nutr Fast Health. 2023; 11(4): 277-285.                                                                                                                                                      285 

 
 

JNFH 

45. Rowley D, Brynjolfsson A. Potential uses of 
irradiation in the processing of food. Food Technology 
(USA). 1980. 
46. Farkas J. Irradiation as a method for 
decontaminating food: a review. International Journal 
of Food Microbiology. 1998;44(3):189-204. 
47. Badr HM. Use of irradiation to control foodborne 
pathogens and extend the refrigerated market life of 
rabbit meat. Meat Science. 2004;67(4):541-8. 
48. Spoto MHF, Gallo CR, Alcarde AR, Gurgel MSdA, 
Blumer L, Walder JMM, et al. Gamma irradiation in the 
control of pathogenic bacteria in refrigerated ground 
chicken meat. Scientia Agricola. 2000;57(3):389-94. 
49. Patterson M. Sensitivity of Listeria monocytogenes 
to irradiation on poultry meat and in phosphate‐
buffered saline. Letters in Applied Microbiology. 
1989;8(5):181-4. 

50. Hashim I, Resurreccion A, McWalters K. Descriptive 
sensory analysis of irradiated frozen or refrigerated 
chicken. Journal of Food Science. 1995;60(4):664-6. 
51. Kim Y, Nam K, Ahn D. Volatile profiles, lipid 
oxidation and sensory characteristics of irradiated 
meat from different animal species. Meat Science. 
2002;61(3):257-65. 
52. Stephan O, Bando Y, Loiseau A, Willaime F, 
Shramchenko N, Tamiya T, et al. Formation of small 
single-layer and nested BN cages under electron 
irradiation of nanotubes and bulk material. Applied 
Physics A: Materials Science & Processing. 
1998;67(1):107-11. 
 

 

 


