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ABSTRACT

This report was prepared for the University of Nairobi as required for the undergraduate degree program in Environmental and Biosystems Engineering. It is aimed at shelf life extension and quality optimization of the tomato fruit.

With the specific objective being to design a solar wax melter to render beeswax as a raw material, design the natural coated beeswax fabric and design the ideal tomato box

The report has been systematized in different chapters. The introduction which provides an overview of the problem being addressed and the technology to be used.

Literature review about the properties of beeswax, extraction of beeswax using different techniques and on the tomato quality preservation.

Theoretical framework which looks at various design parameters of the design of the replicated box, wax solar melter and tomato pertinent parameters.

The methodology which has been applied to realize the objectives outlined by applying different formulae in order to come up with parameters in name.

Results and analysis that have been calculated using the methodology described in methodology and the data acquired. The design parameters discussion, conclusion and recommendations.
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1
INTRODUCTION

1.1
Background information

The tomato is one of the most consumed produce and the preservation of its shelf –life extension and quality is a continuous challenge. It is a climacteric fruit whereby it displays a well characterized peak in ethylene production and respiratory activity at the onset of ripening thus making it a very perishable produce whose shelf life is less than two weeks. There have been several attempts in its preservation to control post-harvest disease and maintain the quality of the fruit.

Moreover, many farmers in Kenya lack refrigeration facilities for their produce once it has been harvested and this is a major contributor to post harvest loss due to lack of access to electricity and how expensive it is. This is because most of them are low income earners and the lack of cooling makes it difficult for fresh produce to last, leading to massive food waste. Also, most market places located in Kenya lack a means of way to store their produce once it reaches the market and the disposal of the produce leads to environmental degradation. Majority rely on the outdated systems of conservations that eventually affect the texture firmness, color and also reduces the shelf-life of produce. This directly impacts on the sales and subsequent profit reduction. Let’s take a market vendor in Soko mjinga, Kibera who stores her spinach by sprinkling water on them and covers them with a light ‘gunia’ at the end of day. It takes two days before the spinach cannot be sold because it has rotten before its discarded therefore incurring losses.

On the other hand, the beeswax technology is not only affordable but can also be modelled to suit specific interests of the person of interest. A solar wax extractor works best when it comes to rendering beeswax. It can be made from almost any materials found around. The melter produces wax of high quality and eliminates the need for the sometimes hazardous job of rendering wax in the home.

Apart from its relevance in enhancing sustainable environment, it is also economical. Additionally, it has natural properties such as the antimicrobial, water resistant, and longevity, which makes it an excellent choice for this project. These wraps may not instantly reverse the
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environmental pollutions that are currently at the peak levels, but they constitute smaller ways of putting brakes and halts on the continuous wastes as world strives for viable and lasting solutions. As such, the technology will enhance longevity because reports suggest that they can last anywhere between six to twelve months reducing the carbon footprint.

The wrap is made by infusing cotton cloth with beeswax and either jojoba oil or coconut oil. The beeswax is a naturally antibacterial and better at preserving moisture. By preserving moisture, microorganisms will not grow below a certain water activity (aW). The effect of excess moisture on the stability and quality of foods is subject to rapid deterioration from mold growth, heating, insect damage, and sprouting. The rate of browning of dehydrated vegetables and fruits and of oxygen absorption increases with an increase in moisture content.

The beeswax wrap is breathable allowing gases that spoil produce to escape allowing the produce to stay fresher for longer. These gases that accelerate deterioration of a produce are emitted to stimulate ripening. Ethylene gas (C2H4) is produced by fruits and some vegetables and is commonly referred to as an aging hormone. It is very harmful to vegetables since it kills the vegetable especially when it’s damaged. It is therefore recommended not to store vegetables and fruits together. Carbon dioxide (CO2) is also emitted when the fruit ripens to slow down the process of ripening. Some fruits in the supermarket such as apples are stored in controlled CO2 rooms to extend its shelf-life.

The antibacterial factor prevents microbial spoilage; activity of microbes that contaminate the produce; by inhibiting viable cell count of bacteria. This implies that it can constrain spread of food –borne bacterial pathogens and contribute to prevention of food spoilage.

According to a study conducted by Pinto, Pankoswki and Nano for the Journal of Microbiology, Biotechnology and Food Sciences on the anti-microbial activity of beeswax wraps against bacteria, fungi and viruses; tests that were done to check on the anti- bacterial activity using both Salmonella enteritidis, a gram-negative bacterium, and Staphylococcus aureus, a gram-positive bacterium, showed that there was decline on both cell and a decline in bacterial activity.
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