
~ 62 ~ 

International Journal of Horticulture and Food Science 2021; 3(2): 62-65 

 
 

 

 
 

 

 
 

 

 
 

 

E-ISSN: 2663-1067 

P-ISSN: 2663-1075 

www.hortijournal.com 

IJHFS 2021; 3(2): 62-65 

Received: 21-07-2021 

Accepted: 27-08-2021 
 

Shefali K Modi 

Department of Basic 

Engineering and Applied 

Sciences, College of 

Agricultural Engineering and 

Technology, Anand 

Agricultural University, 

Godhra, Gujarat, India 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Corresponding Author: 

Shefali K Modi 

Department of Basic 

Engineering and Applied 

Sciences, College of 

Agricultural Engineering and 

Technology, Anand 

Agricultural University, 

Godhra, Gujarat, India 

 

Nutritional value comparison of tomatoes under 

varying drying conditions 

 
Shefali K Modi 
 
DOI: https://doi.org/10.33545/26631067.2021.v3.i2a.222  

 
Abstract 
Tomatoes are widely recognized for their rich nutritional profile, containing essential phytochemicals, 
vitamins, and minerals that contribute to various health benefits. However, the drying process, a 
common preservation method, can significantly alter the nutritional composition of tomatoes. This 
study aimed to compare the effects of different drying conditions-room temperature drying, sun drying, 
and oven drying-on the nutritional value of tomatoes. Fresh, ripe tomatoes were sourced from local 
markets in Godhara, Panchmahal, Gujarat, India, and subjected to these drying methods. The 
nutritional parameters analyzed included moisture content, ash content, lipid content, crude protein 
content, and carbohydrate content. The results demonstrated significant reductions in moisture content 
across all drying methods, with oven drying being the most effective. Ash and carbohydrate contents 
increased due to the concentration effect as moisture was removed, whereas crude protein content 
decreased, particularly in sun-dried tomatoes. Lipid content showed minor variations, with slight losses 
observed in sun-dried and room temperature-dried samples. These findings highlight the impact of 
drying conditions on the nutritional integrity of tomatoes, offering insights into the best practices for 
preserving their nutritional value. 
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Introduction 
Tomatoes are a remarkable fruit, rich in health-promoting phytochemicals that play a 
significant role in preventing chronic degenerative disorders (Shah et al., 2021) [10]. They are 
an excellent source of phenolic compounds, including phenolic acids and flavonoids, 
carotenoids such as lycopene, α-carotene, and β-carotene, as well as vitamins like ascorbic 
acid (vitamin C) and vitamin A, and glycoalkaloids like tomatine (Domínguez et al., 2020) 
[3] [3]. The bioactive constituents in tomatoes exhibit a range of beneficial activities, including 
antioxidant, anti-mutagenic, anti-proliferative, anti-inflammatory, and anti-atherogenic 
properties (Chaudhary et al., 2018) [2]. These health-promoting bioactivities make tomatoes a 
valuable ingredient in the development of functional foods. 
One of the most well-known benefits of tomatoes is their protective role against various 
degenerative diseases, largely attributed to lycopene, a potent antioxidant (Imran et al., 2020) 
[5]. Numerous studies have shown that regular consumption of tomatoes is inversely related 
to the incidence of cancer, cardiovascular diseases, aging-related conditions, and many other 
health problems (Rysz et al., 2021; Salehi et al., 2020; Wallace et al., 2020) [8, 9, 11]. 
Specifically, individuals who include tomatoes in their diet regularly have been found to 
have a reduced risk of developing cancers such as lung, prostate, stomach, cervical, breast, 
oral, colorectal, esophageal, pancreatic, and other types of cancer. Importantly, the 
bioavailability of the phytoconstituents in tomatoes is generally not compromised by routine 
cooking processes, making them even more beneficial for human consumption. This 
characteristic enhances the practicality of including tomatoes in daily diets, whether 
consumed raw or cooked. 
The present research paper delves into the nutritional value of tomatoes, particularly 
focusing on how different drying conditions affect their nutritional composition. Drying is a 
widely used method to preserve tomatoes, extending their shelf life and enhancing 
convenience. However, the drying process can significantly alter the nutritional content of 
tomatoes, impacting essential nutrients such as vitamins, minerals, and bioactive compounds. 
This study aims to systematically compare the effects of various drying techniques-including 
sun drying, oven drying, and freeze-drying-on key nutritional parameters. 
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By identifying the drying methods that best preserve the 

nutritional integrity of tomatoes, this research seeks to 

provide valuable insights for both the food industry and 

consumers. The findings are expected to guide better 

practices in tomato processing, ensuring that the health 

benefits of this versatile fruit are retained even after 

preservation. 

 

Materials and Methods 

Selection and sample preparation 

Fresh, ripe tomatoes were sourced from local markets in 

Godhara, Panchmahal, Gujarat, India. The tomatoes were 

selected based on their ripeness, size, and absence of 

physical damage, using visual inspection and standard 

maturity indices. Ensuring the selection of high-quality 

tomatoes was critical for the study, so manual sorting and 

grading were carefully performed. The tomatoes were first 

thoroughly washed under running tap water to remove soil, 

plant debris, and other contaminants. Grading was then 

carried out according to essential quality criteria, including 

cleanliness, firmness, soundness, maturity, weight, color, 

size, shape, and the absence of foreign matter, insect 

damage, or mechanical injury. Only tomatoes that were 

undamaged and free from visible discoloration were chosen. 

All the samples were sliced horizontally with slice thickness 

of 10-20 mm and treated as shown in table 1. 

 
Table 1: Treatment details 

 

Samples Details 

I Control sample (fresh tomatoes) 

II Dried at Room temperature for 120 hours 

III Sun dried tomatoes for 120 hours 

IV Oven dried tomatoes 65 °C for 72 hours 

 

Analysis 

When analyzing the nutritional element compositions of 

food items, ash content is a crucial step. Ash is the term for 

the inorganic residue (mineral content) that is left over after 

heating a meal sample in a furnace until all organic matter 

has completely oxidized and the water has been removed 

(Harris et al., 2017) [4]. Total solids, or moisture content, is 

significant because it influences food's chemical and 

physical properties, which impact how fresh and stable it is 

for storage (Nielsen et al., 2010) [6]. Proteins are vital 

macromolecules that are present in food and are important 

for both biological processes and cellular structure. 

Understanding the biological activities and functional 

characteristics of food items, as well as nutritional labeling, 

depend on the analysis of protein content (Phizicky et al., 

2003) [7]. Since carbohydrates make up more than 70% of 

the energy in many diets, they are an important source of 

energy, making their examination crucial. The nutritional 

content, identification criteria, water-holding capacity, 

tastes, textures, and stability of food items are all covered in 

great detail by this research (Bemiller 2010) [1].  

 

Results and Discussion 

This section presents the results of the study on the 

nutritional value of tomatoes under varying drying 

conditions. The results, as shown in Table 2 and Figure 1, 

highlight significant variations in moisture content, ash 

content, lipid content, crude protein content, and 

carbohydrate content across the different drying treatments. 

The moisture content of the tomato samples exhibited a 

marked decrease with drying. Fresh tomatoes (Sample I) 

had the highest moisture content at 38.37%, which is typical 

of fresh produce. Room temperature drying (Sample II) and 

sun drying (Sample III) both resulted in a substantial 

reduction in moisture, with values of 10.32% and 9.23%, 

respectively. Oven drying (Sample IV) at 65°C for 72 hours 

led to the lowest moisture content of 5.32%. This 

progressive reduction in moisture content demonstrates the 

effectiveness of each drying method in removing water, 

with oven drying being the most efficient. The lower 

moisture content in dried samples is crucial for extending 

shelf life, as it reduces the water activity, thereby 

minimizing the risk of microbial spoilage. 

Ash content, indicative of the total mineral content, showed 

a significant increase with drying. The fresh tomato sample 

(Sample I) had the lowest ash content at 19.89%. In 

contrast, dried samples exhibited higher ash contents, with 

Sample II at 38.49%, Sample III at 41.48%, and Sample IV 

at 28.19%. The increase in ash content is directly related to 

the decrease in moisture content, as the concentration of 

minerals becomes more pronounced with water loss. 

Notably, sun drying (Sample III) resulted in the highest ash 

content, suggesting that this method may be more effective 

in retaining or concentrating the mineral content. However, 

the lower ash content in oven-dried tomatoes (Sample IV) 

could be attributed to the possible volatilization of some 

minerals at higher temperatures. 

The lipid content across all samples showed relatively minor 

variations. Fresh tomatoes (Sample I) had the highest lipid 

content at 1.89%, while the dried samples showed slight 

reductions, with Sample II at 1.29%, Sample III at 1.15%, 

and Sample IV at 1.67%. The slight decline in lipid content 

with drying could be due to the oxidation of lipids, 

especially in sun-dried (Sample III) and room temperature-

dried (Sample II) samples. However, the lipid content in the 

oven-dried sample (Sample IV) was slightly higher than in 

the other dried samples, possibly due to the relatively short 

drying time and controlled environment, which might 

reduce lipid oxidation. 

The crude protein content of tomatoes decreased 

significantly with drying. The fresh tomatoes (Sample I) had 

the highest protein content at 27.89%. In contrast, dried 

samples showed a marked reduction, with Sample II at 

15.78%, Sample III at 12.68%, and Sample IV at 16.77%. 

The reduction in protein content could be attributed to the 

denaturation of proteins during the drying process, 

especially in sun-dried (Sample III) tomatoes, where 

exposure to sunlight might have accelerated protein 

degradation. The relatively higher protein content in oven-

dried tomatoes (Sample IV) suggests that controlled drying 

conditions may help preserve protein integrity better than 

sun drying. 

Carbohydrate content increased significantly as a result of 

the drying process. Fresh tomatoes (Sample I) had the 

lowest carbohydrate content at 7.89%, while the dried 

samples exhibited much higher values, with Sample II at 

29.89%, Sample III at 29.23%, and Sample IV at 34.67%. 

The increase in carbohydrate content is primarily due to the 

concentration effect, as water is removed, leaving behind a 

higher concentration of sugars and other carbohydrates. 

Among the dried samples, oven drying (Sample IV) resulted 

in the highest carbohydrate content, indicating that this 

method might be the most effective in concentrating 

carbohydrates. 
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The results of this study clearly demonstrate the impact of 

different drying methods on the nutritional composition of 

tomatoes. Drying significantly reduced the moisture content, 

with oven drying being the most effective method. Ash and 

carbohydrate contents increased with drying, reflecting the 

concentration of minerals and carbohydrates as moisture 

was removed. However, crude protein content decreased, 

particularly in sun-dried tomatoes, suggesting potential 

protein degradation. Lipid content showed minor variations, 

with some loss in sun-dried and room temperature-dried 

samples due to oxidation. These findings highlight the trade-

offs associated with different drying methods. While drying 

is essential for extending the shelf life and concentrating 

nutrients in tomatoes, it can also lead to the degradation of 

certain nutritional components, such as proteins. The choice 

of drying method should, therefore, be guided by the desired 

balance between nutrient preservation and shelf life 

extension. 

 
Table 2: Nutrient values of tomato samples 

 

Parameters Sample I Sample II Sample III Sample IV 

Moisture content (%) 38.37±0.012 10.32±0.021 9.23±0.018 5.32±0.029 

Ash content (%) 19.89±0.010 38.49±0.036 41.48±0.028 28.19±0.048 

Lipid content (%) 1.89±0.015 1.29±0.016 1.15±0.012 1.67±0.018 

Crude protein content (%) 27.89±0.011 15.78±0.031 12.68±0.015 16.77±0.021 

Carbohydrate content (%) 7.89±0.013 29.89±0.019 29.23±0.037 34.67±0.023 

 

 
 

Fig 1: Nutritional Composition of Tomato Samples 

 

Conclusion 

This study provides a comprehensive analysis of how 

different drying methods affect the nutritional value of 

tomatoes. The results underscore that while drying is 

essential for extending the shelf life of tomatoes, it also 

leads to significant changes in their nutritional composition. 

Oven drying proved to be the most effective method for 

reducing moisture content and concentrating nutrients like 

carbohydrates and minerals, while also preserving more of 

the crude protein content compared to sun drying. However, 

all drying methods led to some degree of nutrient loss, 

particularly in protein content, highlighting the importance 

of carefully selecting drying conditions to maintain the 

nutritional quality of tomatoes. These findings are crucial 

for both the food industry and consumers, as they offer 

guidance on optimizing drying processes to retain the 

maximum nutritional benefits of tomatoes. Further research 

is recommended to explore the effects of drying on other 

bioactive compounds and the sensory properties of dried 

tomatoes. 
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