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Abstract 

Tomato is major source of many established phytochemicals and nutrients that may have health benefits. 

Lycopene is the red-coloured carotenoid found in fruits and vegetables, such as watermelon, carrots but the 

richest source of lycopene is tomato. The salutary effects of lycopene in human health and specifically in chronic 

diseases are mainly analogous with it's antioxidant properties. Lycopene is leading carotenoid found in tomatoes, 

manifest the elevated antioxidant activity and single oxygen extinguish ability of all dietary carotenoid. 

Processing of tomatoes will increase their bioavailabilty of the lycopene. It has been studied that consumption of 

tomatoes containing lycopene will decrease the risk of some chronic diseases like cancer and cardiovascular 

diseases. Tomato is actually fruit not an vegetable and it have lot's of nutrients in it which is helpful for a human 

body. Tomato contains vitamin A, D, B-6, calcium, iron and potassium. Tomato not only prevent cancer and 

cardiovascular diseases but also high cholesterol level and lowering blood pressure. The redder the colour of 

tomato you eat, the more beta-carotene you get. Tomato will help to detoxify the toxicity from the body. The 

red-coloured pigment in tomato called as lycopene. 
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Introduction 

Tomato (Solanum lycopersicum L.) is a vegetable crop, largely cultivated and consumed all over the world. The 
overall production of tomato across the world in 2014 was 170.75 Mt from 50,238.1 km² land under cultivation 
as compared to that of in 2010 where it was 151.89 Mt from 44,955.8 km² land under cultivation (FAOSTAT, 
2014) [14]. Tomato is popularly recognized for its uncommon flavour, nutrient content with reference to its 
phytochemicals and antioxidants (Kong et al., 2010) [23]. People can consume the fruit in different ways, can be 
taken as raw, included in salad, sauce, curry, and in drinks. The fruit is typically rich in lycopene and belongs to 
solanaceae family. The plant has weak stem, grows on a vine and often sprawls over other plants. The plant 
grows upto 1-3 meters. Tomato is a perennial crop in its native habitat and sometimes also grow in temperate 
climates as an annual crop (Ganesan et al., 2012) [16]. Tomatoes are good in taste, easily available, low in price 
and have distinctive health benefits, all of these makes it popular and in-demand fruit among the population 
(Burton-Freeman and Reimers, 2011) [8]. 
Tomatoes have good range of nutrients and contain moisture (95%), carbohydrates (3%), protein (1.2%), total 
fats (1%), and large amounts of vitamins, and minerals. (Melfi et al., 2018 and Riso et al., 2004). It is also a 
good source a phytochemicals such as flavanoids, phenolic acid, β-carotene, glycoalkaloids and phenolic 
compounds. The phenolic acids, flavanoids, lycopene and β-carotene are the major biologically actives 
compounds present in riped tomatoes. The significant amount of lycopene gives red colour of lycopene tomato 
(Perveen et al., 2015 and Ganji et al., 2005) [34]. 
Kopec in his studies suggested that, Lycopene is predominatly found in tomatoes and is responsible for its bright 
red colour (Kopec et al., 2010). Lycopene in tomatoes has the highest antioxidant activity and singlet oxygen 
quenching ability. Lycopene prevents cellular damage by destroying free radicals (Ganesh et al., 2016). As 
studied by Gross, the total lycopene content in tomatoes is found to be in between 90 to 190µg/g of fresh tomato 
weight (Gross, 1987) [18]. 
Lycopene from tomatoes provides of about 85% of totallycopene in human diet. The content may vary with 
varities and its amount increases as the fruit ripe. 

 

Lycopene Chemistry and Bioavailability 

Lycopene is a red-coloured carotenoid pigment with symmetrical tetraterpene structure composed of eight 

isoprene units. It is non-provitamin a carotenoid and has massive antioxidant activity because of its capability to 
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fight against singlet oxygen species (Mascio et al., 1989) and chlorine hydroxide (Pennathur et al., 2010) [32]. It 

is a lipophilic compound where each isoprene unit is attached by usual head to tail bindings, with the exception 

of at the centre of molecule where tail to tail binding is present, giving it a symmetrical appearance. Accorging to 

studies by Chauhan et al, it is soluble in organic solvent such as chloroform, benzene and insoluble in water, 

almost methanol and ethanol (Chauhan et al., 2011) [10]. Lycopene is an acyclic hydrocarbon carotenoid having 

molecular formula C40H56 consisting of 13 double bonds which are subjected to the formation of various 

isomers (Canene-Adams, et al., 2005) [9]. The all-trans isomer is the thermodynamically most stable structure. 

(Rao and Agrawal, 2000) [35] Lycopene naturally occurs as all-trans form (Schierle, et al., 1997) [39], wherein cis 

forms are present in plasma and tissues (Allen et al. 2003 and Walfisch et al., 2003) [3, 42]. 

Lycopene bioavalability is mainly get affected by various processing methods. Its bioavailability is more with 

cooked and processed tomato products. Several studies have shown that lycopene from raw tomatoes is less 

bioavailable than it is in thermally processed products. The absorption mechanism of lipid soluble compounds 

and lycopene is similar, the absorption takes place in the gastro intestinal (GI) tract by chylomicron mediated 

mechanism and it is then released into the lymphatic system and further get transported to liver. Through 

circulatory system, it is then distributed throughout the body. J.W. Erdman Jr, reported the distribution of 

lycopene in the human body were 10 times higher concentration in the adrenal, reproductive tissues and liver 

than any other tissues (Erdman, 2005) [13]. 

 

Lycopene benefits in chronic diseases 

Chronic diseases including cancers and cardiovascular diseases, are the major causes of death worldwide. The 

important risk factors in consideration with the genetic factors include the lifestyle, age and diet. 

 

1. Cardiovascular disease 

Gajendragadkar et al., (2014) [15], Naz et al., (2014) [31], Müller et al., 2016) [29], Cheng et al., (2017) [11], Milani 

et al., 2017) [28]; Kong et al., 2010) [23], Riccioni et al., 2010) [36], Ried and Fakler, 2011 [37]; Böhm, 2012) [6], 

Wolak and Paran (2013); Lycopene has been shown to have numerous heart-healthy benefits, including blood 

pressure regulation, endothelial function (through increasing nitric oxide bioavailability and blood flow), 

antioxidative, anti-inflammatory, anti-atherogenic, cardioprotective, and antiplatelet properties. Lycopene is 

considered as one of the best oxygen quencher 10 times more potent antioxidant as compared to alpha 

tocophorol and twice potent than beta carotene. (Kong et al., 2010; Viuda-Martos et al., 2014, Kim et al., 2010) 
[23]. Lycopene plays an important role in the synthesis of antioxidant enzymes such as super oxide dismutase and 

catalase (Böhm, 2012; Pereira et al., 2017) [6, 33]. 

Oxidative reactions in the body causes inflammatory changes which lead to dysregulation of nitrogen oxide 

synthase and endothelial cell injury by preventing the oxidation. Lycopene promotes endothelium-dependent 

vasodilation, increases the bioavailability of nitric oxide (NO), and lowers protein, lipid, DNA, and 

mitochondrial damage (Hollman et al., 2011; Naz et al., 2014; Nakamura et al., 2017; Abdel-Daim et al., 2018) 
[21, 31, 1]. Lycopene is considered as one of the best oxygen quencher 10 times more potent antioxidant as 

compared to alpha tocophorol and twice potent than beta carotene (Kong et al., 2010; Viuda-Martos et al., 2014, 

Kim et al., 2010) [23]. Lycopene plays an important role in the synthesis of antioxidant enzymes such as super 

oxide dismutase and catalase (Böhm, 2012; Pereira et al., 2017) [6, 33]. 

Lycopene helps in lowering the levels of blood cholesterol by inhibiting the enzyme HMG CoA reductase and 

hence useful in patients who are intolerant to statins (Sultan et al., 2017). Lycopene is helpful in improving the 

LDL/HDL ratio despite improving the HDL value hence it is useful in initial stage of atherosclerosis (Lorenz et 

al., 2012; Thies et al., 2017) [26, 41]. Lycopene has Lipid lowering properties, reducing total cholesterol level, 

LDL level and dysfunctional HDL level. Lycopene has antithrombotic effect by interaction with thrombotic 

factors such as thromboxane, collagen, van willebrand factor and inflammatory mediators (Sawardekar et al., 

2016; Krasinska et al., 2017) [38, 24]. Thus, lycopene helps in preventing myocardial infarction and stroke. 

Antihypertensive effect of lycopene is mainly due to its direct inhibitory action on Angiotensin converting 

enzyme II and production of Nitric oxide NO by endothelial cells (Li and Xu, 2013; Belovic et al., 2016; Khan et 

al., 2016; Han and Liu, 2017). In a meta-analysis it has been concluded that there is reduction in systolic blood 

pressure in patients with Hypertension or prehypertensive blood pressure range. But does not reduce the 

Diastolic blood pressure (Li and Xu, 2013). Besides improving the metabolic profile (reducing LDL level, total 

cholesterol level), antithrombotic effect, antioxidant effect, antihypertensive effect Lycopene reduces the risk of 

atherosclerosis by inhibiting vascular smooth muscle cells proliferation and foam cell formation (Napolitano et 

al., 2007; Wang et al., 2014) [30, 43]. 

Lycopene helps in improving the electrical activity of heart by improving the QT interval, RR interval, ST 

elevation on electrocardiogram (Aman et al., 2012) [4]. Lycopene in daily diet improves diastolic dysfunction 

after myocardial infarction in rats (Pereira et al., 2017) [33]. Lycopene also protects heart from various 

cardiotoxicity caused by drugs such as Non steroidal anti-inflammatory drugs, macrolides, Doxorubicin (Abdel-

Daim et al., 2018, Karimi et al., 2005; Anjos Ferreira et al., 2007; Abushouk et al., 2017) [1, 2]. Lycopene 

supplement in diet is helpful by reducing myocardial infarction size, hemodynamic measure, 

electrocardiographic changes in early as well as late myocardial infarction (Aman et al., 2012) [4]. 
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2. Cancer  

Tomatos constitute a major antioxidant carotenoid, having beneficial cancer preventing activity mainly for lung, 

breast, and prostate cancer. Lycopene helps to reduce the growth of cancer cells, considered as natural miracle 

antioxidant (Etminan et al, 2004). In a prospective study done by, 42 cancer deaths among 1271 elderly 

individuals, the person with top half of tomato consumption showed lower risk of total cancer compared with 

bottom half. 

Lung cancer is leading cancer type and is one of the cancers for which a consumption of fruits and vegetable 

sites beneficial effect (Steinmetz and Potter, 1991) [40]. The major cause of lung cancer includes cigarette 

smoking. Cigarette smoke contains high percentage of nitric oxide (NO) that forms free radical NO2 by reacting 

with oxygen. These free radicals remain in the smoke and go to the lung tissues causing damage, causes lung 

cancer after long term exposure. (Halliwell and Gutteridge, 1989). Lycopene stores are also present in lung 

tissues (Steinmetz and Potter, 1991) [40]. The singlet oxygen quenching ability of Lycopene twice as that of β-

carotene and helps to protect lymphocytes from damage caused by NO2 (Bohm et al, 1955). Several human 

observation case-control studies shown the preventive effect of lycopene against the lung cancer or pleural 

cancer (Li et al, 1997, Agudo et al, 1997; Comstock et al., 1997) [12]. Prostate cancer is most prevalent among 

men and leading cause of death. The important risk factors are the age and genetic factors although 

environmental factors and diet are also associated with disease (Chauhan et al., 2011) [10]. The World Cancer 

Research Fund showed the positive effect of lycopene in prevention of prostate cancer including, role of fruit 

and vegetable consumption in decreasing risk of cancer (Wiseman, 2008). The studies performed on plasma 

levels of lycopene in humans showed the relationship between preventions of prostate cancer and lycopene men 

who went on development of prostate cancer are observed with significantly lower levels of antioxidant lycopene 

(Gann et al., 1999) [17]. Recent studies have shown the close link between the tomato consumption and prostate 

cancer risk, where tomato consumptions is related with a lowered risk of prostate cancer. Meta-analysis in view 

of geographical region subgroup showed that Asian and Oceanic populations have makeable protective effect of 

tomato intake, but not observered on other populations (Xu et al., 2016). Additional studies suggested incidence 

on benefits of tomato and lycopene with androgen axis to lower the blood levels of prostate-specific antigen 

(PSA) (Paur et al., 2017) and also reduce the risk of advance-stage prostate cancer which can be lethal (Wang et 

al., 2016) [44]. 

Breast cancer is prevalent among the women across the world (Simmonds, 2003). Epidemiological studies have 

suggested, the decrease risk of breast cancer may be associated with the consumption of lycopene containing 

food (Sesso et al., 2005). Lycopene has anti-proliferative effect on cancer cells and decreases the expression of 

cell regulatory protein in the breast cancer models (Hwang and Bowen, 2004; Karas et al., 2000). Study results 

by Aune et al. suggested that blood concentration of carotenoid is strongly linked with reduced risk of breast 

cancer (Aune et al., 2012) [5].  

 

Conclusion  

The review concludes, the consumption of tomatoes has several beneficial health effects. Tomato is fairly rich in 

vitamin C. vitamin E, and minerals like calcium and phosphorus, it also contains a predominant carotenoid 

pigment Lycopene. Lycopene is a antioxidant principally accounts for red colour appearance of tomatoes. The 

importance of tomato in maintaining and sustaining human health are mainly attributed to lycopene. Lycopene is 

an important nutrient with various health benefits includes lowering the risk of oxidative damage, and certain 

chronic diseases such as cancer, cardiovascular, etc. 
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