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                                                                   ABSTRACT
Tomatoes are one of the important vegetable fruits consumed throughout the world. Lack of storage facilities to reduce postharvest loss remains a greater problem. Drying is still a method to remove the moisture from this vegetable fruit. The reasons for drying are to reduce the effect of microorganisms and to increase shelf life without affecting the nutritional composition of the fruit. This study was designed to find a suitable method of drying that enhances the maximum retention of the nutritional contents. Two tomato variety fruits (Cherry and Plum) were sourced from Minna main market in Niger state Nigeria; the two varieties were Cherry divided into three. Fresh (FT1 and FT2), which are the controls for each of the two tomato varieties respectively; and the remaining two were Sun dried and Air dried (SDT1 & ADT1 for cherry and SDT2 & ADT2 for plum). All three samples were analyzed for nutritional composition using the standard protocols. The result pooled for analyses revealed that moisture contents, protein and fat showed no significant difference in the two varieties in both fresh and air-dry samples. The results for protein (28.17 %) and moisture (26.12 %) for the air-dry samples for cherry and 28.10 % and 22.07 % protein contents for plum are suitable due to their low moisture contents. The values obtained are germane to the preservation of these fruits and the conservation of nutrients.
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INTRODUCTION
Tomatoes are one of the important vegetable fruits consumed throughout the world. Adequate storage facilities to reduce postharvest loss remain a greater problem. Drying is still a method to remove the moisture from this vegetable fruit (citation) Tomato fruits are food that are rich in essential nutrients and aid in illness prevention (Zahir et al., 2016). Tomatoes are eaten often, both fresh and cooked (Moneruzzaman et al., 2018). Potassium, vitamins A and C, carbohydrates, proteins, fats, and fibres are of good quality and highly beneficial to some vital organs in the body (Orji, 2015). Consuming tomato fruits is said to be healthy for the heart and other organs. Tomatoes and tomato-based products contain the most lycopene (Evangelia et al., 2013).
Tomatoes are one of the most widely cultivated vegetables in Nigeria. It is the third-largest vegetable crop in the world behind potato and sweet potato, although it ranks first among canned vegetables. They are considered the most significant condiment in Nigeria and a very inexpensive source of vitamins. It is also considered the most significant vegetable after onion and bell pepper (Olaniyi et al., 2014). It is rich in water, calcium and niacin, all of which are good metabolic activities. Tomatoes are rich in vitamins A, C, and E, as well as minerals that are beneficial to the body It is estimated that Nigeria produces around 1.8 million tons of tomatoes annually (Ugonna et al., 2015). Farmers in the Northern States are among the most prolific tomato farmers in Nigeria during the dry season. Tomato farming in Niger State is a vital industry since it supplies people with a means of subsistence. It also contributes to the economy since it is a significant source of revenue for both rural (farmers) and urban (merchants) residents. Despite the government's efforts to reinvigorate agriculture for food security and sustainability, the production of tomatoes is hindered by obstacles such as rotting. Tomato is a perishable fruit and being a climate-dependent vegetable, has a very short life span usually 2-3 weeks. It changes continuously after harvesting. Depending on the humidity and temperature it ripens very fast, which results in poor quality as the fruit becomes soft and unacceptable. A good tomato fruit is determined by colour, appearance, flavour and firmness. The colour of tomatoes is very important in determining their quality (Haile, 2018). It is hypothesized that the tomato's high water and nutrition content increases its susceptibility to spoiling by microbes due to its high water and nutrient content (Ali et al., 2020).   Dangana et al		1st School of Life Sciences International Conference Book of Proceedings 2024

.As important as this fruit the postharvest losses are estimated to be 5 to 25% in developed and 20 to 50% in developing countries (Obse et al 2022). 
About 50% of perishable food commodities including fruits, vegetables, roots and tubers are lost after harvest in West Africa (Opadotun et al., 2016). The post-harvest handling of tomatoes is important because of their perishable nature such they continue to undergo both desirable and undesirable changes during handling. Post-harvest losses in tomatoes cannot be eliminated but can be reduced to a certain level by applying appropriate post-harvest technology. Tomato products are sold in the market and they are consumed daily in our meals, sometimes consumers buy tomatoes without considering the method of preservation but to add value to their meals. Marketers retail the product without actually considering the nutrient composition contained in tomato products. Several methods of preservation have been employed by retailers who consider traditional drying as the only alternative to prevent loss. Thus, suitable method of drying to preserve the product and conserve the nutrients of this product is germane.
MATERIALS AND METHODS
Sample collection
Two (2) fresh tomato varieties (Plum and Cherry) were collected from Kure ultramodern market Minna. One (1) each of these was split into three parts and weighed 5 g each. One out of each of both cherry and plum was fresh (FT) while the remaining two portions were sun dried (SDT) and air-dried tomato (ADT). FT- Control sample (fresh tomatoes), SDT- Sun-dried tomatoes, ADT- Oven-dried tomatoes. The two varieties were Cherry divided into three. Fresh (FT1 and FT2), which are the controls for each of the two tomato varieties respectively; and the remaining two were Sun dried and Air dried (SDT1 & ADT1 for cherry and SDT2 & ADT2 for plum).Sample FT was blended and preserved for the experiment.  Sample SDT was sliced horizontally with a slice thickness of 10-20 mm and sun-dried for about five days.  The dried sample was then blended into powder stored inside airtight container and kept in a desiccator to prevent moisture absorption from air. Sample C was sliced vertically and oven-dried at 65 OC for 72 hours. The end product was also blended into powder and kept in desiccators as well. 
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Determination of moisture content
The moisture content  was  determined  following   Association of Official Analytical Chemist method  (AOAC,  2012) 5g  of  the  freeze  dried  sample  was heated in a hot air oven at 105 OC for 2 h, cooled in desiccator, weighed and the moisture content was calculated by the following formula.
Moisture (%) = [image: ]×100
Determination of ash content
The ash content was determined by the AOAC method (AOAC, 2012). The Silica crucible was first heated in a muffle furnace, cooled in a desiccator and the initial weight was taken. 5 g of the sample was heated in a muffle furnace at 550 OC for 6 h and cooled in a desiccator, the weight of the ash was taken, and ash content was calculated.
Ash (%) [image: ]×100
Determination of crude fat
The crude fat content was determined following AOAC (2012). The initial weight of the flask was taken by heating it in a hot air oven overnight at 105 OC followed by cooling it in a desiccator. 5 g of the sample was extracted with petroleum ether using a Soxhlet apparatus for about 6 h. The extracted fat was dried in a rotary evaporator and the weight was measured.
Crude fat (%) =[image: ]×100
Determination of crude protein
Crude protein was determined by Kjeldhal method following the (AOAC, 2012) method, 2g of the sample was digested with 20 mL concentrated H2SO4 and Kjeldhal catalyst (9 parts of K2SO4 and one part of CuSO4) in a digestion chamber until it becomes clear. The blank test was performed without the sample. After digestion, it was distilled in Kjeldhal distillation chamber (Buchi, Kjelflex K-360). The evaporated ammonia was condensed and then titrated against the known concentration (0.1 N) of HCl. The concentration of nitrogen was calculated by the following formula.
Nitrogen (%) = [image: ]×1000

Determination of crude fibre
Crude fibre was also determined according to the (AOAC, 2012) method. 1 g of the dry sample was boiled with 0.25 N H2SO4 for 30 min followed by filtration with muslin cloth, washed with hot water and again boiled with 0.313 N NaOH. It was again filtered, and washed with hot water followed by 0.5 N H2SO4 and 50% ethanol. The residue was dried in an oven at 130OC for 2 h. The dry weight of the digested sample was taken, incinerated in a muffle furnace at 600OC for 30 min, cooled in a desiccator and the weight of the ash was measured. The crude fibre content was calculated based on 100 g of the freeze-dried sample using the following formula.
Crude fibre (%) = [image: ]×100

Determination of carbohydrate content
The total carbohydrate content was determined by the difference method (AOAC 2012) according to the following formula. Carbohydrate (%) = 100 – (Moisture (%) + Ash (%) + Crude protein (%) + Crude fat (%)).
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RESULTS 

Proximate Analysis of Tomato Varieties in Minna
[bookmark: _Hlk133410773]The result of the proximate analysis of tomato varieties in Minna is presented in Table 1 and Table 2. In the proximate content of cherry tomato, the highest moisture content was obtained in fresh tomato (40 %) which was significantly different at p<0.05 with sun dried tomato (19%) the least, slightly significant difference was at p<0.05 in Ash and Fat content. Air dried tomato (18% and 1.6%) was the highest while sun dried was the least (Table 1). For protein content significant highest was recorded in fresh tomatoes (28%) and sun-dried (26%). The significantly highest carbohydrate content was obtained in sun-dried (33%) while the least was fresh tomato (12%).
  
Table 1: Proximate analysis of Cherry Tomato
	Samples
	Moisture contents
	Ash 
	Fat
	Fibre
	Protein
	Carbohydrate

	FT1
	40.01±0.12c
	[bookmark: _Hlk132366592]18.13±0.12a
	1.50±0.01b
	0.15±0.01a
	28.03±0.06b
	12.15±0.20a

	ADT1
	26.12±0.01b
	18.53±0.06b
	1.68±0.01c
	0.14±0.01a
	28.17±0.06b
	25.37±0.11b

	SDT1
	19.87±0.12a
	[bookmark: _Hlk132366606]18.01±0.01a
	1.43±0.01a
	0.13±0.00a
	26.84±0.01a
	33.7±0.12c



Value in a column having the same superscript alphabet is not significantly different at p>0.05
Values are expressed in Mean± SD
Keys: FT = Fresh tomato, ADT = Air Dried tomato, SDT= Sun-dried Tomato


In Table 2, the proximate composition of Plum tomatoes using air and sun-dried method of preservation revealed significant differences across fresh, air and sun-dried tomatoes. The highest moisture and Ash content was obtained in fresh tomatoes (39% and 1.5%) while significantly least was obtained in sun-dried (19% and 1.4%). Significantly highest Fat content was recorded in air-dried (1.6%) while sun-dried (1.4%) was the least. The protein content obtained from this work indicates that the highest protein content was recorded in sun dried sample (28%) and was significantly different at p>0.05 with fresh and air-dried (27%). The carbohydrate content shows that sun-dried (33%) was the highest while fresh tomato (11%) was the least as shown in Table 2 respectively.

Table 2: Proximate analysis of tomato Plum Tomato
	Tag
	Moisture contents
	Ash 
	Fat
	Fibre
	Protein
	Carbohydrate

	FT2
	39.99±0.01c
	19.07±0.07c
	1.51±0.001b
	0.16±0.01b
	27.99±0.01 b
	11.30±0.06a

	ADT2
	22.07±0.06b
	18.81±0.01b
	1.65±0.02c
	[bookmark: _Hlk132367033]0.13±0.01a
	28.10±0.00c
	24.23±0.04b

	SDT2
	19.47±0.06a
	[bookmark: _Hlk132366890]18.07±0.01a
	1.46±0.01a
	[bookmark: _Hlk132367049]0.14±0.01a
	27.03±0.06a
	33.85±0.0c



Value in a column having the same superscript alphabet is not significantly different at p>0.05
Values are expressed in Mean± SD
Keys: FT = Fresh tomato, ADT = Air Dried tomato, SDT= Sun-dried Tomato
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The proximate result recorded in the work corroborates the findings of Abdullahi et al. (2016), USDA (2017) and Bergougnoux, (2014) who both reported similar results in their respective studies. However, the difference observed among the samples could be attributed to preservatives used in storing. Fresh tomatoes observed higher proximate composition this may be due to their unprocessed nature and may be prone to contamination and lower shelf life as reported by Abdullahi et al. (2016) who observed higher proximate content of fresh tomatoes when compared to canned tomatoes and attributed it to process it undergoes to improve its shelf life. Smtihu et al. (2013) reported similar values of protein and fat content of fresh and air-dried tomatoes. The varieties of tomatoes studied in this work could serve as cheap sources of protein and other essentials for consumption this corroborates the findings of Tsado (2016) who reported that tomato fruit is found to have a high amount of vitamin C and the seed contains 22- 29% crude fat; 15 – 28% crude fibre; 5 – 10% ash content and 23 – 34% crude protein. The water content of fresh tomato also contribute to it higher proximate contents this is in agreement with the findings of Abdullahi etal. (2016) who reported that the higher the water content of tomato the higher it nutritional contents. The proximate content from this work is not in line with findings of Mohammed et al. (2017) who reported higher moisture content above (90 %) in marketed tomato in Sokoto State. Islary et al. (2016) reported low ash content in the fruits containing salt of metals and trace minerals.


CONCLUSION
The findings revealed that cherry tomatoes air-dried have a better nutritional content than fresh and sun-dried. The results further showed that the tomatoes dried under a controlled environment can be preserved longer than sun-dried samples due to lower moisture content. The findings also revealed that among both tomato varieties cherry is better than plum on nutritional benefits. 
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