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ARTICLE INFO ABSTRACT

Article history: In military terminology, a “ration” refers to the daily food allotment

for one service member. An “operational ration” is a broad category
covering rations designed for use in combat zones and during field
operations. Key considerations in developing such rations include
healthfulness, nutritional value, and oxidative stability to ensure a long
shelf life under adverse conditions. In the Iranian armed forces, dates
are a common component of the operational ration. A primary concern
with any food ration is extending its preservation period. Various
techniques exist to enhance the shelf life of dates, including irradiation
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packaging methods and gamma irradiation on the sensory properties of
Shahani dates. The experiment followed a completely randomized
design with three treatments and three replications: Treatment 1:
Control (vacuum packaging only), Treatment 2: Vacuum packaging
combined with gamma irradiation at a dose of 4 kGy and Treatment 3:
Vacuum packaging combined with gamma irradiation at a dose of 6
kGy. Sensory evaluations were conducted on samples stored at room
temperature at 6, 12, 18, and 24-month intervals. The results indicated
that after 24 months, Treatment 2 (vacuum packaging with 4 kGy
irradiation) received the highest sensory scores and demonstrated the
greatest shelf life.
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Introduction

Providing food rations with extended shelf life and appropriate quality, especially in operational and
combat conditions, is a significant challenge in military nutrition. Dates, as a staple item in Iranian
operational rations, are valued for their high nutritional content and relatively good storability. However,
microbial spoilage and chemical-sensory changes over time limit their effective shelf life. Therefore,
developing effective and safe methods to enhance the shelf life of dates is an unavoidable necessity.
While various methods such as vacuum packaging and irradiation have been studied separately, limited
research has examined the combined effect of these two methods on the sensory indices of specific date
varieties like the Shahani. This study aimed to evaluate the impact of combining vacuum packaging and
gamma irradiation on extending the shelf life and preserving the sensory quality of Shahani dates in
individual operational rations.

Research Objectives and Questions

The main question of this research was:

"What is the effect of the combined treatment of vacuum packaging and gamma irradiation at different
doses on the sensory indices (color, odor, taste, and overall acceptability) and shelf life of Shahani dates,
and which treatment can be introduced as the optimal method?"

The objectives of the study were as follows:

1. To investigate the separate and combined effects of vacuum packaging and gamma irradiation at doses
of 4 kGy and 6 kGy on the sensory quality of Shahani dates.

2. To monitor the qualitative changes in samples over a 24-month storage period at ambient temperature.
3. To determine the optimal treatment for preserving sensory quality and maximizing shelf life extension.
4. To provide a practical strategy for improving date preservation systems in operational rations and the
food industry.

Methodology

This practical research was conducted using a completely randomized design with three treatments and
three replications. The methodological stages were as follows:

1. Sample Preparation: Fresh Shahani dates with uniform characteristics were selected, washed, and
dried. Samples were vacuum-packaged in 50-gram portions using specialized film.

2. Application of Treatments: The treatments included: 1) Control: Vacuum packaging only; 2)
Combined Treatment: Vacuum packaging + gamma irradiation at a dose of 4 kGy; 3) Combined
Treatment: Vacuum packaging + gamma irradiation at a dose of 6 kGy. Irradiation was performed using
a Cobalt-60 source at the Gamatek Company.

3. Storage and Evaluation: Samples were stored at room temperature for 24 months and evaluated at 6,
12, 18, and 24-month intervals for the following parameters:

Microbial Load: Total microbial count, yeast and mold, Enterobacteriaceae, and bacterial spores were
enumerated according to Iranian National Standard No. 15544.

Sensory Evaluation: Color, odor, taste, and overall acceptability were assessed by a trained 10-member
panel using a 10-point hedonic scale.

4. Data Analysis: The obtained data were analyzed using appropriate statistical methods. The judgment
criterion was achieving a minimum mean score of 6 out of 10.
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Findings

The results of this study indicated:

* Microbial Load: All irradiated treatments showed a significant reduction in total microbial count, yeast
and mold, and Enterobacteriaceae. The antimicrobial effect of the 6 kGy dose was greater than that of the
4 kGy dose.

* Sensory Quality: Over the 24-month storage period, the combined treatment of vacuum packaging with
4 kGy irradiation (Treatment 2) was superior in all sensory indices:

* Color: This treatment, with a score of 7.53 + 0.5 at month 24, best preserved color.

* Odor: It achieved the highest score with 7.52 + 0.46.

* Taste: With a score of 7.55 £ 0.99, it was the only treatment that remained in the fully acceptable range
(above 7) after 24 months.

* Overall Acceptability: It was identified as the best treatment with a score of 7.51 £ 0.74.

* The Control (vacuum only) and the 6 kGy treatment experienced a greater decline in quality over time,
with their sensory scores approaching the acceptance threshold.

Discussion

The findings of this research indicate the synergistic effectiveness of combining vacuum packaging with
gamma irradiation at an optimal dose of 4 kGy. Vacuum packaging removes oxygen, inhibiting oxidative
reactions and the growth of aerobic microorganisms, while irradiation at a medium dose controls the
initial microbial load and spoilage enzymes without causing significant damage to texture and flavor
(which may occur at higher doses). The superiority of the 4 kGy treatment over the 6 kGy treatment
demonstrates that increasing the irradiation dose does not necessarily lead to better shelf life and quality
and may have an inverse effect by inducing secondary chemical changes. These results align with studies
such as the research by Zarbakhsh et al. (2018) on other date varieties, which emphasized the advantage
of medium irradiation doses.

Conclusions and Implications

This study demonstrated that combining vacuum packaging with gamma irradiation at a dose of 4 kGy is
a practical, safe, and effective strategy for extending the shelf life of Shahani dates for at least 24 months
while maintaining desirable sensory quality. This method can be directly implemented in the supply
systems for military operational rations and in the packaging and preservation industry for dates and
other dried fruits. Based on the findings, it is recommended to:

* Evaluate this combined method on other common date varieties and dried fruits in rations (such as figs
and apricots).

* Study the effect of lower doses (less than 4 kGy) combined with more advanced packaging (such as
modified atmosphere packaging).

* Investigate the chemical and nutritional changes (such as vitamins and antioxidants) resulting from this
treatment.
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