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Abstract: Tomato is most popular fruit in the market due to easy availability and endless health benefits. Food processing industries 

use tomato for production of tomato jam, puree, sauce, chutney and other products in which tomato peels and seed waste is generated. 

From recent reviews it is observed that many nutritious and health beneficial properties were found in food waste. This review is 

focusing on identify the bioactive compounds present in the industrial tomato waste and their industrial application. This finding helps 

in identification and extraction of valuable bio active compound such as carotenoids and phenolic compounds by green methods such as 

ohmic heating, super critical co2 extraction. Extracted compound than analyzed by High Performance Liquid Chromatography (HPLC) 

method, Tomato seed edible oil by Gas Chromatography Mass Spectroscopy method, Drying tomato by Hot air drying and spray drying 

and freeze drying for further industrial use. Thus this review strongly recommends that Tomato pomace is natural source of value added 

bio active compounds and its nutritional properties such as high carotenoids, dietary fibers, lipids, protein, amino acid and 

carbohydrates, it also having health benefits due to anti-microbial, anti-aging and antioxidant properties, which can be extracted from 

industrial food waste which contributes to reduce environmental burden of waste pomace management and disposal.  
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1. Introduction  
 

Tomatoes (Solanum Lycopersium L.) are most consumed 

vegetables worldwide due to its nutritional properties and 

health benefits. Tomato plant is member of the Solanaceae 

family, which also includes economically valuable plants 

such as potato, eggplant and pepper which represents one of 

the most valuable plant family worldwide used vegetable 

and fruit crops [1]. Tomato is native species of South 

America and used widely as ornamental plants in Europe. It 

was earlier considered as very poisonous plant but 

afterwards it is commercially considered as a useful 

vegetable. World’s largest tomato producing country is 

China with 36% production while India stands second 

largest producers with 11% production. (FAO 2021) Gujarat 

is sixth largest state for manufacturing of tomato at 6.87% of 

total production share of India. (National Horticulture Board 

(NHB) 2021-22). There are more than 15000 tomato 

varieties found in the world among which more than 1000 

varieties are cultivated in India. Food processing industries 

mainly use hybrid tomatoes for their long lifecycles. Indian 

food processing industries mainly use commercially 

available species such as Abhinav, Rashmi, Vaishali, Rupali, 

Ark Rakshak etc. variety for manufacturing tomato base 

products due to high yielding capacity [2].  

 

1.1 Industrial Food Waste: Food waste is defined as food 

which was left over and edible but before consumption that 

is destroyed. Food waste is not only waste of valuable food 

resources but also it is waste of many important resources 

such as water, electricity, energy, manpower used for food 

processing [3]. There are many sources of generation of food 

waste such as kitchen waste, domestic waste, restaurant 

waste, institutional canteen waste and industrial food waste. 

Major process of food industries are plant or fruit crops 

harvesting, raw material receiving, food processes which 

includes washing, grinding, cutting, pulping/puree making, 

sterilization or autoclaving, packaging and storage. Food 

processing industries mainly use tomatoes to make products 

like tomato sauce, puree, juice, chutney, dry soup powders 

and other ready to eat tomato-based by-products which 

generally creates tomato-based food waste [4]. Waste 

generated through processing industries, canning food 

industries and local restaurant chains are having significant 

impact on environment. Major drawbacks of food processing 

industry are food waste generation. Hence sustainable 

management is necessity to utilize and extract by products 

before waste disposal step. These bio active compounds can 

be used as raw materials in many industries to compete the 

global food demand which is increasing due to increasing 

population. Thus, we can reuse and recycle the bio mass 

from waste food to make value added products which are 

cost effective [5]. Bio active compounds such as vitamins, 

carotenoids, flavonoids, phenolic compounds are major 

valuable nutrient that presents in tomatoes which are having 

many health benefits due to anti microbiological and 

antioxidant properties. [6] [7]. Tomato seed oil can be 

extracted from waste tomato seeds which are edible food oil 

[8].  

 

2. Scope and Need of Study 
 

Recent research on meta-analysis of food demand shows that 

with increasing global population at 10% by 2050, food 

demand is also increasing with it. If food resources are not 

capable to meet food demand of global population, high risk 

of population hunger will affect the globe [9]. The main goal 

of United Nations Sustainable Development Goal 12.3 is to 

reduce per capita Food Waste together with its management 

costs, in addition to maximize the value of leftover 

undestroyed Food Waste and packaging materials by 2030 

[10]. To treat and reuse/recycle industrial food waste in 

ecofriendly way is major concern for any food industry. 

India is a major cultivator of tomatoes but there is lack of 
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research in terms of local tomato species of Gujarat, 

particularly in terms of industrial food waste. So, there is a 

requirement to identify bio-active compound present in local 

tomato species and research to be carried out for proper 

extraction method from waste which can enhance by-

product development and increase raw food material 

generation at national level and global level. A huge amount 

of tomato pomace (waste tomato peels & seed) is produced 

from industrial processing; most of the tomato waste that 

remained as unutilized. This cannot generate only more 

waste of incredible resources but also pressures the 

environment for its disposal and other management 

technologies.  

 

3. Bio Active Compounds 
 

Many bio active compounds derived from food waste can 

act as value added cost effective material for food 

processing industry [11]. Carotenoids, flavonoids, seed oils 

are one of major bio active compounds present in high 

amount in the processing pomace. Antioxidant properties of 

lycopene can be beneficial for treatment of chronic disease 

such as COVID-19 [12]. Hence tomato waste has many 

neutraceutical and pharmaceutical properties which enhance 

raw material derivation from the waste tomato pomace.  

 

3.1 Carotenoids 

 

Carotenoids are widely present kind of pigments which can 

also applicable as natural food coloring agent in many food 

supply chains [13]. Mainly carotenoids such as lycopene, 

pectin, α-carotene, β-carotene, γ-carotene, δ-carotene, lutein, 

phytoene, phytofluene are present in tomato fruit. They are 

fat soluble pigments structured in 9-11 double bond 

polygene chain (Figure-1).  

 
Figure 1: Structure of Carotenoids 

 

3.1.1 β-carotene 

β-Carotene is second most found carotenoids recovered from 

food industries. β-carotene pigments are mostly presents in 

carrots, tomatoes, spinach, orange, apricots and kale. They 

are mostly presentin tomato seeds and peels rather than fruit 

pulp [14] (Figure-2).  

 

 
Figure 2: Structure of β-Carotene 

 

3.1.2 Lycopene 

Lycopene is most observed carotenoids found from tomato 

waste, these pigments are responsible for red colour in 

tomato. They are unsaturated compounds with C40H56 

structure. Lycopene is used as red coloring agent in 

processed food industry since 1997; it comes under E160d 

colorant as per classification [15]. Lycopene determined by 

food processing industries can utilized as natural additives 

due to its antioxidant and anti-microbial properties [16]. For 

the processed tomatoes it was studied that tomato peels 

carries more lycopene than pulp [17] (Figure-3).  

 

 

 
Figure 3: Structure of Lycopene 

 

3.2 Protein 

 

Industrial waste of tomato having high amount of protein 

content which can be utilized in manufacturing of high 

protein by products such as pasta from tomato and pepper 

waste [18]. They are 3D arrangement of amino acids 

molecule into chain which generally known as proteins. 

Tomato pomace carries high amount of protein than tomato 

seeds [19]. Due to protein rich resource tomato waste further 

utilized in bread quality with pepper seed waste [20] 

(Figure-4).  
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Figure 4: Structure of Protein 

 

3.3 LIPIDS 

 

Lipid content in tomato seeds is higher and lipids present in 

peels lower [21]. Fatty acids are rich in pomace. Unsaturated 

fatty acids that are more in observation whereas saturated 

fatty acids which can be detected in very lower amount. 

Common fatty acids such as palmitic acid, oleic acid and 

linoleic acids are discovered in tomato waste [22] (Figure-

5).  

 

 
Figure 5: Structure of Lipids 

 

3.4 Dietary Fibers 

 

Major dietary fibers found in processed waste are polymers 

of ten or more than that carbohydrates like oligosaccharides, 

polysaccharides, lignin which are rebellious to digestive 

enzymes [23]. These dietary fibers absorbs glucose while 

enhancing cholesterol reduction which can lowers the 

cardiovascular disorders risk, obesity and colon cancer [24]. 

Plant based fibers like some soluble and few of insoluble 

dietary fibers such as pectin, β-glucan, cellulose, lignin and 

hemicellulose extracted by ultrasound assisted extraction or 

microwave assisted extraction metho [25] (Figure-6).  

 

 
Figure 6: Structure of Fibers 

 

3.5 Carbohydrates 

 

Tomato pomace are the richest source of carbohydrates 

which can be recovered. From industrial waste these 

carbohydrates are further processed and converted into 

biocomposits and biopolymers. [26] (Figure-7).  

 

 
Figure 7: Structure of Carbohydrates 

 

4. Steps for Bio Active Compounds Recovery 
 

To extract different type of bio active compounds from food 

waste are always a challenge in terms of environmental 

waste management. Bio active compounds recovered by four 

essential steps (1) Pre-treatment, (2) Extraction, (3) 

Purification and (4) Preservation by drying.  
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4.1 Step-1: Pretreatments 

 

Tomato waste collected from the processing industry must 

be dried at 60ºC in hot air dryer before use. Slurry type 

collected waste start to deteriorate if not properly air dried 

and stored in air tight bags. After air drying the bags are 

stored in deep freeze at-20ºC to preserve pomace in its 

original state. Traditional solvent extraction methods use 

solvents like chloroform, methyl chloride, benzene which 

are toxic in nature. Thus, development of ecofriendly 

method for extraction is highly demanded in food processing 

sector. Tomato pomace is perishable in nature as it is 

extremely moisturized waste. Soli-liquid extraction is widely 

used to recover dietary fibers and carotenoids without 

disturbing original properties of pomace. Ohmic heating 

prior to extraction can recover lycopene, fatty acids, 

phenolic compounds and proteins. It is environmental 

friendly method which uses low energy and high 

temperature without losing colour, flavor and nutrient 

content of tomato waste [27].  

 

4.2 Step-2: Extraction 

 

Tomato food waste mainly consists of carotenoids, fibers, 

protein, lipids and flavonoids in significant amount. 

Carotenoids such as lycopene, pectinβ-carotene is majorly 

present. Extraction of lycopene is possible by using Solvent 

Extraction method using different type of solvents such as 

acetone, ethanol, methanol, and hexane in particular ratio. 

Recently lycopene recovery is possible with solvent 

extraction method with pretreatments. Pretreatment based on 

enzyme assisted [28], ultrasound assisted [29] or microwave 

assisted [30] are useful for lycopene recovery.  

 

Super critical fluid extraction is also one of the common 

methods for carotenoids and polyphenols recovery. Instead 

of toxic solvents it uses solvent free extraction by high 

temperature. Due to this it is nonflammable and nontoxic 

recovery method. Apart from this degradation of carotenoids 

also occurs by sub critical carbon dioxide [31].  

 

Fatty Acid composition of seed oil was identified by using 

Gas Chromatography-mass spectroscopy which resulted in 

high content of linoleic acid, stearic acid and palmitoleic 

acid, arachidic acid, meristic acid and margaric acid. 

Approximately 13.3 to 19.3% range of oil content was 

identified from the tomato waste seeds by following Karl 

Fischer titration method which also helps in determination of 

the water content with chemical reactions [32] 

 

CPE -known as cold press extraction method and enzyme 

assisted extraction method (EAEM) to determine oil content 

from the seed waste from which around 12.80% and 9.66% 

seed oil was recovered respectively [33].  

 

4.3 Step-3: Purification 

 

After extraction process any impurities can found in the 

extracted waste. Hence elimination of major impurities and 

obtain a stable final compound is main requirement by food 

sector. Once extraction process is over purification process 

achieved by isolating such bio active compounds in the its 

précised form rather than a complex mixture. To achieve this 

some techniques such as high pressure liquid 

chromatography, gas chromatography-mass spectroscopy, 

membrane filtration process and final step is crystallization 

techniques are used.  

 

4.4 Step-4: Preservation by Drying 

 

Drying of purified bio active compound reduce the chance 

of further reactive process such as oxidation. Mainly freeze 

drying, rotary vacuum drying, spray drying and sprinkling 

techniques are used.  

 

5. Conclusions 
 

Increase in Food demand has increased food processing 

industrial growth at global level. Tomato processing 

industries mostly produce jams, juice, puree, powder, 

chutney, sauces and soup from the raw tomatoes. From the 

above review it was investigated that by preferring green 

technologies for extraction of bio active compound can 

produce less environmental burden for its disposal treatment. 

Rather than following conventional solvent extraction 

method, ecofriendly methods such as ohmic heating, 

supercritical fluid extraction etc can be used. As tomato 

peels and seeds have many neutracutical values many bio 

active compounds present in the waste pomace which 

mainly carries carbohydrates, protein, lipds, dietary fibers, 

fatty acids and carotenoids. This review concludes that 

tomato waste is enriched with above mentioned nutrients 

and many health benefits to society due to its anti-microbial, 

anticancer, antioxidant properties. Extracted carotenoids, 

dietary fibers are used as raw material for other industries 

like cattle feed manufacturers, lycopene as food coloring 

agent and pharmaceutical, pesticide and cosmetics 

manufacturing processes which are also cost effective 

solution to any industry. Hence, bioactive compound derived 

from tomato waste can be reutilized and reduce the adverse 

effect in environment rather than landfill mode of disposal. 

Bio active compound are natural and value-added solution to 

food processing sectors which enhance by product 

production and sales.  
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