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Abstract: The worldwide initiative for a healthier diet resulted in demand for fresh and easy food produce. 

Consumers are satisfied with the fresh and convenient processed food like fruits and vegetables. Deterioration 

and microbial activities minimally affect the processed foods. The alarming issues like respiration rate and shelf 

life can be efficiently handled with MAP technology. To avoid anaerobic conditions that can result in the 

produce fermentation as well as ethanol accumulation, the correlation of respiration rate and the permeability 

properties of packing films. That is why the mathematical modelling of prediction is applied widely in the 

design and in the storage of horticulture produce via MAP technology. With the increasing worldwide attention 

to postharvest handling and nutritional value of fruits and vegetables, Modified Atmospheric practices offers 

innovative procedures for the usage and value addition that includes the use of lower grade foods (fruits and 

vegetables) and recognize future prospects.  
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INTRODUCTION 

Fruits are living, respiring and perishable products that maintain active metabolism even 

after harvest. The storage life and quality of many fruits can be extended by MAP as it is able to 

prevent or retard fruit senescence (ripening) and associated biochemical and physiological 

changes, and also inhibit the growth of microorganisms (Sandhya, 2010). MAP has been applied 

in storage of many fruits, with strawberry as the popular research specimen. There are two 

reasons to select strawberry as the target research fruit. Firstly, strawberry is a universally-loved 

fruit due to its sweet taste, attractive red color and seductive fragrance. Secondly, strawberry is a 

highly perishable fruit due to its high respiration rate, heavy weight loss, and its susceptibility to 

fungal contamination. Generally, strawberry has a shelf life of 1-2 days at room temperature, 

while its shelf life can be extended by 4~6 days when stored in MAP of 2.5% O 2 with 15% CO2. 

Zhang et al. (2006) and Nielsen and Leufvén (2008) reported that storage in a modified 

atmosphere (11-14% O2 and 9-12% CO2) can maintain the fresh quality of strawberry for 7 days. 

However, the authors also suggested that the MAP conditions should be carefully designed as 

large differences existed between cultivars, especially with regard to the aroma development.  
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The effects of MAP conditions on the qualities of various fruits have been extensively 

investigated. It was reported that ‘Chaoyang’ honey peaches stored at 2°C in low density 

polyethylene (LDPE) packages (25 μm thick) attained a steady-state head-space composition of 

5% CO2 and 4% O2. At this head-space composition, the peach had superior flesh firmness and 

higher organic acids compared with the control sample. When stored in LDPE packages (40 μm 

thick), the honey peaches maintained better natural flesh color than those stored in LDPE 

packages (25 μm thick) (An et al., 2007). Dipping into a solution of calcium chloride (1% w/v) 

and citric acid (2% w/v) with MAP of 5% O2 and 10% CO2  reduced the weight loss and retained 

a sensory quality of the fresh-cut papaya during the 5 days of storage (Waghmare and Annapu, 

2013). The results indicated that chemical dip fresh-cut papaya kept in modified atmosphere 

helps to improve the surface color, maintain firmness and reduces microbial counts. MAP alone 

was not effective in preserving quality, whereas treated samples has better shelf-life extension 

than non-treated samples, and the microbial analysis showed that those fresh-cut papaya were 

acceptable at the end of storage (Waghmare and Annapu, 2013). Zheng et al. (2008) reported that 

the titratable acidity, total soluble solids and surface color attributes were only slightly affected at 

higher than normal atmospheric O2 concentrations in Chinese bayberry, strawberry and 

blueberry. However, the treatments with 60~100% O2 inhibited the decay of the fruits 

significantly and the severity of decay decreased with increase in O2 concentration.  



According to Saxena et al. (2008) the shelf life of pretreated jackfruit bulbs packaged in 

gas (3 kPa O2, 5 kPa CO2, balance of N2) flushed PE bags could be extended to 35 days. In terms 

of product attributes such as color, freshness, taste and texture, the pomegranate arils packed in 

MAP with N2 and O2-rich environment (70% O2, 10% CO2 and 20% N2) were evaluated as the 

best by the sensory panelists on the 18th day of storage, while lower O2 concentration (5% O2, 

10% CO2 and 85% N2) limited storage time to 15 days (Ayhan and Esturk, 2009).MAP has also 

been widely investigated for preservation of apples, especially for minimally-processed apples 

such as apple slices and fresh-cut apples (Torrieri et al., 2009; Cliff et al., 2010) According to 

Margaret et al. (2010) fresh-cut apple slices in MAP packages with ultra micro-perforated (MP) 

film were fruiter, sweeter, firmer and had a higher fruitiness-by-mouth, than those packed in 

MAP with solid multi-layered polyolefin film. The quality enhancement was attributed to: the 

lower ethylene, higher O2 (14 kPa) and greater CO2 (7 kPa) partial pressures of the MAP 

packages MAP packages with ultra micro-perforated (MP) film. This could be attributed to the 

consumers’ increasing demand for more fresh-looking, more convenient, healthier and 

nutritionally intact fruits.  

Similar to fruits, vegetables are also living, respiring and perishable products and continue 

to maintain an active metabolism after the harvest. The shelf life and quality of vegetables can be 

extended by modifying the atmosphere surrounding these products (Angos et al., 2008; Paul and 

Rai, 2010; Torrieri et al., 2010). The rate of respiration of vegetables is influenced by the initial 

gas concentration in the container head space; therefore, the ideal initial gas composition must be 

determined for each vegetable product, to avoid undesired O2/CO2 levels, which may result in 

uncontrolled ripening, browning and other changes (Kader et al.,  
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