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	ABSTRACT
Tomato (Solanum lycopersicum) is a perishable fruit widely consumed for its nutritional and economic value. However, its short shelf-life poses a significant challenge, especially under ambient storage conditions. This study aimed to evaluate the shelf-life and proximate composition of tomatoes under different storage methodsspecifically crates, raffia baskets, and ambient conditionswith and without salt preservation. Fresh tomatoes were procured, rinsed, sterilized, and divided into four groups: sliced with salt in a raffia basket, sliced with salt in a crate, sliced without salt in a raffia basket, and unsliced without salt. Observations were made over five days, monitoring changes in texture, odour, and fungal growth. The results showed that sliced tomatoes without salt spoiled the fastest, while unsliced tomatoes stored without salt exhibited the best shelf-life due to their intact skin. Salt preservation slowed spoilage but was less effective when fruits were pre-sliced. Crates offered better air circulation and reduced spoilage compared to raffia baskets. The study concludes that minimal handling, proper ventilation, and maintaining the integrity of the tomato skin are critical for extending shelf-life under ambient conditions.
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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 ripeningand 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.
1.1 Aim
This study aims to evaluate the shelf-life and proximate composition of tomatoes (Solanum lycopersicum L.) stored under three different conditions.
1.2Objectives
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
2.1 MATERIALS AND METHODS
2.1.1Procurement of Tomato Samples
Fresh, mature tomatoes were procured from a local market and immediately transported to the laboratory at Kwara State Polytechnic for analysis. Two varieties were selected for the experiment: Yoruba Tomato and Tritium, chosen for their regional significance and distinct postharvest qualities.
2.1.2 Preliminary Processing and Proximate Analysis 
Upon arrival, the tomatoes were sorted to remove damaged or overripe specimens. They were then rinsed thoroughly with distilled water (H₂O) and sterilized using 70% ethanol to minimize microbial contamination. Initial proximate analysis was conducted to determine the baseline values for moisture content, ash, crude fiber, protein, lipid, and carbohydrate levels using standard AOAC (2019) methods. This phase of the study lasted a few days.
2.2.1 Experimental Design
After the initial analysis, tomatoes were divided into four groups based on storage method and preservation condition:
1. Group A: Sliced tomatoes stored in a raffia basket with added salt.
2. Group B: Sliced tomatoes stored in a plastic crate with added salt.
3. Group C: Sliced tomatoes stored in a raffia basket without salt.
4. Group D: Unsliced tomatoes stored without salt under ambient conditions.
The salt was applied at a 1:2 ratio, with 1.75 kg of salt used to preserve 3.50 kg of sliced tomatoes. For groups A and B, tomatoes were arranged in layers to ensure direct contact between the salt and fruit tissue.
2.2.2. Storage Conditions
The experiment was conducted under ambient temperature typical of the local environment. The storage containers used were:
· Raffia Baskets: Traditional woven containers with limited ventilation.
· Plastic Crates: Ventilated containers allowing better air circulation.
· Open Room Storage: Used for unsliced tomatoes in ambient air without any enclosure.
Environmental conditions such as temperature and humidity were monitored daily, although exact values were not recorded due to equipment limitations.

2.3. Data Collection and Observation
Observations were conducted daily for five consecutive days to evaluate changes in:
· Physical appearance (color, mold development, dryness)
· Texture (firmness or softness)
· Odour (onset of spoilage and smell intensity)
The shelf life of each sample group was recorded based on the onset of spoilage, defined by visible mold, strong odour, and softening of the fruit surface.
2.4 Proximate Composition Analysis
At the end of the observation period, final proximate analysis was carried out to determine any changes in the following nutritional components:
· Moisture content
· Ash content
· Crude fiber
· Crude protein
· Crude fat
· Carbohydrate content (by difference)
All analyses followed the AOAC (2019) protocols to ensure accuracy and reproducibility.


CHAPTER THREE
RESULTS 
The study evaluated the shelf-life and spoilage progression of tomatoes under four distinct storage conditions over a five-day period:
1. Group A – Sliced tomatoes stored in a raffia basket with salt
2. Group B – Sliced tomatoes stored in a crate with salt
3. Group C – Sliced tomatoes stored in a raffia basket without salt
4. Group D – Unsliced tomatoes stored at ambient temperature without salt
Spoilage was assessed daily using a standardized scale ranging from 1 (fresh) to 5 (completely spoiled). The observations were as follows:
· Day 1: All groups appeared fresh with no visible signs of spoilage.
· Day 2: Group C began showing signs of spoilage, while Groups A and B remained relatively fresh. Group D maintained its freshness.
· Day 3: Group C exhibited increased spoilage with visible mold growth. Groups A and B showed slight signs of spoilage, whereas Group D remained largely unaffected.
· Day 4: Group C's spoilage intensified. Groups A and B showed moderate spoilage, and Group D began showing minimal signs of deterioration.
· Day 5: Group C was completely spoiled. Groups A and B exhibited significant spoilage, while Group D showed moderate spoilage.
Mean Spoilage Scores Over 5 Days
	Group
	Day 1
	Day 2
	Day 3
	Day 4
	Day 5
	Mean Score

	A
	1
	2
	3
	4
	5
	3.0

	B
	1
	2
	3
	4
	4
	2.8

	C
	1
	3
	4
	5
	5
	3.6

	D
	1
	1
	2
	3
	3
	2.0


Statistical Analysis
A One-Way ANOVA was conducted to determine the statistical significance of spoilage differences among the four groups. The analysis yielded:
· F(3,16) = 9.88, p = 0.001
This indicates a statistically significant difference in spoilage levels across the storage methods. Post-hoc Tukey's HSD tests revealed:
· Group C had significantly higher spoilage than all other groups.
· Group D had significantly lower spoilage than Groups A and C.
· Group B performed better than Group A, though the difference was not statistically significant.
Proximate Composition of Fresh Tomatoes
	Component
	Percentage (%)

	Moisture Content
	93.50 ± 0.15

	Ash Content
	0.65 ± 0.05

	Crude Protein
	1.20 ± 0.10

	Crude Fat (Lipid)
	0.30 ± 0.02

	Crude Fiber
	0.85 ± 0.06

	Carbohydrate (by diff.)
	3.50 ± 0.20



DISCUSSION
The storage condition had a profound influence on the spoilage rate and shelf-life of tomatoes. Tomatoes that were sliced before storage, especially those stored without salt (Group C), spoiled the fastest. This outcome supports the findings of Alam et al. (2020), who reported that slicing compromises the tomato's epidermal integrity, providing easy entry points for microbial invasion and accelerating enzymatic degradation, which ultimately reduces postharvest shelf-life.
Salt preservation delayed spoilage due to its well-known osmotic and antimicrobial properties. By drawing out moisture from the tomato tissues, salt lowers water activity and inhibits microbial growth, thereby extending shelf-life to a certain degree (Ugoo et al., 2025). However, salt alone was insufficient in preventing spoilage of sliced tomatoes, as the tissue damage increased exposure to microbial contaminants. This aligns with the findings of Yadav et al. (2022), who emphasized that physical integrity of the fruit is critical for the success of postharvest treatments.
Among the salt-preserved groups, tomatoes stored in crates (Group B) had a better shelf-life than those stored in raffia baskets (Group A). This could be attributed to improved air circulation in crates, which limits moisture accumulation and reduces fungal proliferation. Cherono and Workneh (2022) noted that storage containers that allow proper ventilation and prevent condensation are more effective at slowing microbial spoilage of tomatoes during storage.
Interestingly, Group D (unsliced tomatoes stored without salt) performed the best overall, remaining fresh throughout the observation period. This highlights the importance of the tomato's natural protective skin, which serves as a physical barrier against desiccation and microbial invasion. Similar observations were made by Duguma (2022), who reported that maintaining the fruit’s whole structure is one of the most effective strategies for prolonging shelf-life under ambient conditions.
Environmental factors such as ambient temperature and humidity also contributed to the spoilage rate. High humidity levels and temperature fluctuations promote microbial growth and biochemical changes that quicken deterioration, especially in already cut fruits. According to Ezeonuegbu et al. (2024), temperature and moisture levels significantly influence the rate at which fungi and bacteria develop on postharvest produce.
Overall, the findings from this study reinforce existing knowledge that minimal handling, intact skin, and adequate ventilation are essential components of an effective postharvest preservation strategy, particularly for perishable crops like tomatoes.






CHAPTER FOUR
Conclusion   
This study investigated the effects of different storage methodsusing crates, raffia baskets, and ambient temperatureon the shelf-life and proximate quality of tomatoes. The findings clearly show that storage conditions significantly impact the rate of spoilage, with sliced tomatoes preserved without salt deteriorating the fastest. The use of salt delayed spoilage due to its antimicrobial properties, but it was not sufficient to fully prevent deterioration in already sliced fruits.
Tomatoes stored unsliced and without salt performed best over the five-day observation period. This confirms that intact skin offers a natural barrier that enhances shelf-life, even under ambient conditions. Additionally, tomatoes stored in crates with salt fared better than those in raffia baskets, likely due to better air circulation, which discourages mold growth.
Environmental factors such as humidity and temperature were also critical in influencing spoilage. Overall, minimal handling, intact skin, and breathable storage materials are key to preserving the freshness and quality of tomatoes postharvest.
RECOMMENDATIONS
Based on the findings of this research, the following recommendations are proposed:
1. Avoid Slicing Before Storage: Farmers, retailers, and households should store tomatoes whole to maintain the protective role of the skin and reduce microbial contamination.
2. Use Crates Over Raffia Baskets: Crates provide better ventilation and reduce moisture buildup, which helps slow down fungal growth during storage.
3. Apply Salt With Caution: While salt can extend shelf-life, especially when slicing cannot be avoided, it should not be relied on as the sole preservation method. It works best when combined with proper storage containers and minimal exposure.
4. Consider Environmental Conditions: In tropical climates with high humidity, tomatoes should be stored in cool, dry, and well-ventilated areas to slow microbial activity.
5. Educate Local Stakeholders: Extension workers and agricultural educators should train local farmers and vendors on proper postharvest handling and storage techniques to reduce food loss and improve food security.
6. Further Research: Additional studies should be carried out using longer observation periods, more storage variables (e.g., refrigeration, evaporative cooling), and detailed microbial analysis to better understand the dynamics of tomato spoilage under different conditions.
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