EVALUATING THE SHELF-LIFE AND PROXIMATE COMPOSITION OF TOMATOES UNDER DIFFERENT STORAGE CONDITIONS
1.0 INTRODUCTION
Tomatoes (Solanum lycopersicum L.) are a globally significant horticultural crop, valued for their rich nutrient profile, including vitamins, minerals, and antioxidants (Wang, 2023). They are integral to various culinary traditions and contribute substantially to human nutrition. Tomatoes are highly perishable, with a limited shelf life influenced by factors such as storage conditions, handling practices, and inherent biochemical properties. Tomatoes are highly perishable due to their high-water content, leading to significant postharvest losses (Njume, 2020).
The postharvest quality and longevity of tomatoes are significantly affected by storage methods (Garuba et. al., 2018). Traditional storage techniques, such as using plastic crates, raffia baskets, and pot-in-pot refrigeration, have been employed to extend shelf life and maintain nutritional quality (Barau et al.,, 2023). The storage conditions of tomatoes play a crucial role in determining their shelf-life and proximate composition, which includes moisture, protein, fat, fiber, ash, and carbohydrate content (Kader, 2002). Understanding the impact of various storage methods on these parameters is vital for reducing post-harvest waste and maintaining nutritional quality.
Many storage methods and techniques have been explored to extend the shelf-life of tomatoes. Refrigeration, for example, is widely used to slow down enzymatic activities and microbial growth but can lead to chilling injuries in tomatoes (Zhang, et al., 2021). Alternatively, modified atmosphere packaging (MAP) has been shown to create an optimal environment by regulating oxygen and carbon dioxide levels, thereby preserving freshness and preventing spoilage (Beaudry, 2000). Controlled humidity environments are another promising method, as they maintain the moisture balance in tomatoes, reducing weight loss and physical deterioration (Thompson, 2001).
Garuba et al. (2018) evaluated the effects of these storage methods on four tomato varieties and found that the pot-in-pot refrigerator effectively enhanced shelf life without compromising quality. 
Storage temperature plays a crucial role in preserving tomato quality. Refrigeration can slow down ripening Garuba, T., Mustapha, O.T., & Oyeyiola, G.P. (2018). Shelf life and proximate composition of tomato (Solanum lycopersicum L.) fruits as influenced by storage methods. Ceylon Journal of Science, 47(4), 387-393. 
Famuyini, J., Ayoola, O.P., & Sedara, A. (2020). Effect of maturity stage on quality and shelf life of tomato (Lycopersicon esculentum Mill) using refrigerator storage system. Eurasian Journal of Agricultural Research, 4(1), 23-44.
and decay processes, thereby extending shelf life. However, improper storage temperatures may adversely affect the fruit's texture and flavor. A study by Famuyini et al. (2020) assessed the impact of maturity stages on tomato quality and shelf life using a refrigerator storage system at 10°C. The study concluded that tomatoes harvested at the breaking stage maintained optimal shelf life and nutritional quality during storage. 
Tomato is the second most important vegetable worldwide after potato (Dorais et al., 2008). Environmental factors such as soil type, temperature, frost and rainy weather can have an adverse effect on storage life and quality of fruits and vegetables (Bachmann and Earles, 2000). Fully ripe tomato fruits can be stored at 2 – 5oC for few days to avoid chilling injury (Passam et al., 2007).
Enzymatic changes occurring during ripening also determines the changes in the flavour and aroma constituents of the fruits (Krumbein et al., 2004). However, ripening and shelf life of tomato fruits can be delayed by an enclosure of tomato fruits in polyethylene or other forms of plastic packaging materials (Srinivasa et al., 2006). Tomato fruits, generally, are succulent and perishable and as a result, have a short shelf life. Good and protective storage methods are required to enhance their shelf life as well as their physical qualities (Saeed et al., 2010). Tomato fruits need to be harvested at green mature stage following the recommendation of (Anju-Kumari et al., 1993) that the longest shelf life of tomato cultivars can only be achieved when the fruits are harvested at this stage.
The proximate composition of tomatoes, including moisture, ash, crude fiber, protein, lipid, and carbohydrate content, is also influenced by storage conditions. Garuba et al. (2018) reported that improved tomato varieties exhibited higher values of these proximate parameters compared to local varieties, regardless of the storage structure and preservative used.
Understanding the interplay between storage conditions and the proximate composition of tomatoes is essential for developing effective postharvest handling strategies. This knowledge aids in minimizing postharvest losses, ensuring food security, and providing consumers with high-quality, nutritious produce. By identifying the optimal storage method, the research seeks to provide valuable insights for farmers, retailers, and consumers, enabling improved post-harvest handling and enhanced preservation of tomato quality and nutritional content.
1.2 Aim
This study aims to evaluate the shelf-life and proximate composition of tomatoes (Solanum lycopersicum L.) stored under four different conditions.
1.3 Objectives
1. To identifying various optimal storage practices that preserve quality.
2. To analyze the proximate composition of tomatoes under different storage conditions.
3. To compare the effectiveness of traditional and modern storage methods in preserving the quality of tomatoes.
4. To assess the economic implications of different storage methods.


CHAPTER TWO
2.0 MATERIALS AND METHODS
2.1 Tomato Varieties
The Yoruba tomato and Tritium varieties were selected for their distinct characteristics and regional importance.
2.2 Storage Methods
The tomatoes were stored under four different storage conditions:
1. Ambient Temperature: Tomatoes were kept at room temperature without additional storage devices.
2. Plastic Crates: Tomatoes were stored in ventilated plastic crates, ensuring airflow.
3. Raffia Baskets: Tomatoes were placed in traditional raffia baskets, commonly used for local storage.
4. Pot-in-Pot Refrigerator: A traditional evaporative cooling method was used, where tomatoes were stored in a smaller pot placed inside a larger pot filled with wet sand.
2.3 Botanical Preservatives
Three botanical preservatives, derived from plant byproducts, were utilized:
1. Wood Ash: Sourced from the shea butter tree (Vitellaria paradoxa).
2. Sawdust: Obtained from African mahogany (Khaya ivorensis).
3. Rice Straw: Derived from Oryza sativa.
Each preservative was mixed with the tomatoes in a 1:2 ratio, using 1.75 kg of preservative to 3.50 kg of fruits.
2.4 Experimental Setup
Each combination of tomato variety, storage method, and preservative was treated as a unique experimental unit. Tomatoes were arranged in layers, ensuring uniform contact between the fruits and the preservative. Storage conditions were monitored daily to record changes in temperature, humidity, and other environmental factors.
2.5 Data Collection
Observations were made daily to assess changes in the physical appearance, texture, and overall quality of the tomatoes. At predetermined intervals, samples were analyzed to determine:
· Shelf Life: Recorded as the time taken for noticeable spoilage to occur.
· Proximate Composition: Moisture content, ash, crude fiber, protein, lipid, and carbohydrate levels were analyzed using standard laboratory methods.
This setup allowed for a comprehensive evaluation of how storage methods and botanical preservatives influenced the quality and longevity of tomatoes under different conditions.
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