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ABSTRACT 
Lycopene, a bright red carotenoid pigment has attracted substantial interest among the health professional due to its high 

antioxidant properties.  The Lycopene content of selected tomato based products, fruits and vegetables, commonly consumed in 

South Western Nigeria were determined using theoretical and experimental method.  The lycopene content in tomato pastes 

ranged from 50.97±1.08 mg/kg in vitali tomato paste to 68.12±1.44 mg/kg in Gino tomato paste.  In the fruits, lycopene content 

ranged from 0.47±0.04 mg/kg in grape fruits (white) to 32.15±0.70 mg/kg in watermelon.  Among the yellowish-red vegetables, 

lycopene content ranged from 14.88±0.70 mg/kg in red bell pepper to 45.49±0.98 mg/kg in ripe tomato fruit.  In green leafy 

vegetables, lycopene ranged from 4.96±0.13 mg/kg in waterleaf to 11.79±0.28 mg/kg in bitter leaf.  This study has shown that 

tomato paste is very rich in lycopene followed by fresh ripe tomato fruit, watermelon and fresh chili pepper. Bitter leaf and 

Pumpkin leaf were observed to have the highest lycopene content amongst the green leafy vegetables.  Tomato paste, fresh 

tomato watermelon and pumpkin should be regularly included in the diet for adequate supply of lycopene 
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INTRODUCTION 
1 

Epidemiological evidence linked diet rich in fresh fruits 

and vegetable to protection against chronic degenerative 

diseases (Joshipura et al., 1999; Cox et al., 2000) 

Cancer has emerged as a major public health problem all 

over the world. The burden of cancer in Nigeria is also 

appreciable and it is anticipated that in 2020 death rate 

from cancer in Nigeria males and females may reach a 

very high rate (Ogundipe and Obinna, 2008). The 

bottom line is that except urgent action is taken by the 

government, health practitioners, the research personnel 
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and the general public; cancer rates are set to increase in 

an alarming rate globally (The World Cancer Research 

Fund, 2007). 

 The World Cancer Research Fund (2007) suggests 

that fruits and vegetables protect against several types of 

cancer. Numerous epidemiological studies also reveal a 

strong link between eating a diet rich in fruits and 

vegetables and protection against chronic diseases such 

as heart diseases and cancers in human (Hasler, 1998; 

Cho et al., 2004; Giovannucci et al., 2007). The dietary 

necessity of carotenoid compounds, especially the 

carotenoid beta-carotene, the precursor of Vitamin A, in 
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the prevention of chronic diseases has been recognized 

for many decades (Steinmetz, 1996). More recently 

lycopene, a member of the carotenoid family of 

compounds has attracted the greatest interest among the 

carotenoids from the medical research (Levy and 

Sharon, 2004; Giovannucci et al., 2007). Lycopene is the 

red carotenoid pigment found predominantly in fruits 

and vegetables, most especially in tomato species (Basu 

and Imrhan, 2007). 

 Lycopene is also a major carotenoid in human blood 

found to have comparatively, stronger antioxidant 

properties than major plasma carotenoids (Cho et al., 

2004; Levy and Sharon, 2004; Blum et al., 2006). 

Lycopene was reported to be a highly effective 

antioxidant owing to its ability to act as a free radical 

scavenger and has the highest singlet oxygen quenching 

rate of all the carotenoids tested from biological systems 

(Levy et al; 1995, Vecchioi, 2002, Rao and Rao, 2007). 

 Report indicates that human body is unable to 

synthesize carotenoids from endogenous produced 

chemicals and totally depends on exogenous (dietary) 

sources of carotenoids. Some medical research studies 

have reported fruits and vegetables, especially tomato as 

the good food sources of Lycopene (Stahl et al., 200, 

Heinrich et al., 2003, Etimanet al., 2004, Sesso et al., 

2004). La, Vecchia (2002) had also revealed that high 

intake of tomato products reduced the risk of prostate 

cancer which is likely due to the action of the lycopene 

content. It would be useful to know the overall lycopene 

content of tomato based products, fruits and vegetable in 

each locality to establish how the information may 

translate into dietary intake to satisfy the need for 

lycopene and carotenoids by individual. 

 This study determined the lycopene content of 

tomato based products and some selected natural fruits 

and vegetables commonly consumed in Nigeria 

 

 

MATERIALS AND METHODS 

 

Sample Collection and preparation: Twenty varieties 

of tomato based products, fresh fruits and vegetable 

samples (tomato paste Ciao, Vitali, Gino and tomasonia) 

tomato sauce (Geshia), watermelon, grapefruit, orange, 

pawpaw, carrot, mango, pineapple, chilli pepper, redbell 

pepper, fresh tomato, waterleaf, spinach, pumpkin leaf, 

garden egg leaf and bitter leaf were obtained from four 

main markets in Ibadan. In the case of fruits, special care 

was taken to select the most mature samples 

About 1-2kg of each sample of fruits and vegetables 

were obtained from each market outlet. The edible 

portion of fruits and vegetable samples from the 

different outlets were washed and rinsed with water 

several times and finally rinsed with deionized water to 

remove contamination. Each sample was cut into smaller 

pieces, homogenized to obtain a uniform single 

composite sample of the same type of fruits and 

vegetables. The varieties of tomatoes based products; 

fresh fruits and vegetable are shown in table 1. 

 

Chemical Analysis: The chemical used for the 

analysis of the food samples include: Buthylated 
hydroxytoluene (BHT), acetone, hexane, ethanol, 

deionized water and lycopene standard. 

The lycopene concentration was determined using a 

Jenway 6305 UV/vis spectrophotometer (Jenway Ltd. 

Felsted, Dunmow, Essex). Detection was carried out at 

503nm to avoid interference from other carotinoid that 

might be present in the food samples. 

 Based on the reports of Fish, et al., 2002, Perkins-

Veazie, et al., 2001, Sadler et al., 1990 and Ravelo-Perez 

et al., 2008 which suggested the use of the simple and 

rapid analytical method of determining lycopene 

carotenoids – rich samples by using a simple and rapid 

spectrophotometric method for extraction of lycopene 

from the food samples with hexane, the 

spectrophotometric method was employed to quantify 

the lycopene content in the food samples. 

 

Preparation of Lycopene Standard 

Lycopene standard solution in hexane (5mg/ml) was 

prepared and wrapped in a piece of paper foil and stored 

in the dark at 40C. Working mixtures of various pertinent 

concentrations were made by appropriate combination 

and dilution with hexane. The conjugated-double bond 

system of carotenoids in general could produce the main 

problems with their manipulation (they are unstable to 

light, oxygen, heat, acid and alkaline conditions). Thus, 

particular attention was paid on the sample/standard 

preparation, during manipulation and storage to prevent 

this interference. Several solutions of lycopene in n-

hexane at different concentration were prepared ranging 

from 0.005-50mg/l and absorbance was measured at 

503nm, after suitable calibration of the instrument with 

hexane. The graph of absorbance versus lycopene 

concentration (mg/L) in hexane ranging was plotted. 

 

Extraction of Lycopene in the Food Samples 

After the calibration curve was obtained, the extraction 

of lycopene from the food samples was performed 

according to Fish et al., (2002). Samples were first 

chopped and homogenized in a laboratory homogenizer. 

Approximately 0.5g of each food sample was weighed 

and 5ml of 0.05% (w/v) BHT in acetone, 5ml of ethanol 

and 10ml of hexane were added. The recipient was 

introduced into ice and stirred on a magnetic stirring 
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plate for 15min. after shaking, 3ml of deionized water 

was added to each vial and the samples were shaken for 

5 minutes on ice. Samples were then left at room 

temperature for 5 minutes to allow for the separation of 

both phases i.e. the polar and non-polar phases. 

 Lycopene content of foods and tomato fruits was 

measured spectrophotometrically at 503 nm after an 

extraction with hexane (Sadler et al., 1990, Perkins-

veazie et al., 2001 and Fish et al., 2002)  
 Concentration of lycopene was derived using the 

molar extinction coefficient of 17.2 x 104 in the 

theoretical method of Markoric et al (2006) and also by 

applying the following equation in the experimental 

method described by Ravelo-Perez et al (2008): 
Lycopene content (mg/kg) = (A503 – 0.0007) x 30.3/g tissue 

 

 The Lycopene content of the selected food samples 

determined in this study was calculated using both the 

theoretical and experimental methods. 

 

Statistical Analysis 

The data obtained using the two methods were tabulated 

and the relative error of the two data was estimated. The 

mean of the two methods, standard deviation and test of 

significant difference were obtained using Statistical 

Package for Social Science (SPSS) version 16.0 

 

RESULTS 

A good straight line with the correlation coefficient of 

0.995; P<0.05 was obtained for the calibration graph of 

the absorbance versus the lycopene concentration (mg/l) 

in hexane (ranging between 0 and 5mg/l).  

 The mean values of lycopene contents of the 

food samples using both the theoretical and the 

experimental methods are presented in Fig. 1.

 

 

 
Fig. 1 

Lycopene contents of tomato-based products, fruits and vegetables of Southwestern Nigeria, Each bar represents 

the Mean ± SEM of values obtained using the theoretical as well as experimental methods derived 

spectrophotometrically at 503nm absorbance. 
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Although the value obtained from the experimental 

method were generally higher than the theoretical 

method, the values obtained for each food sample using 

the two methods were not significantly different 

(P>0.05). Gino tomato paste had the highest lycopene 

content followed by Tomasonia tomato paste while 

Vitali tomato paste had the lowest lycopene content. 

Geshia tomato sauce had less lycopene content than all 

of the tomato pastes analyzed. 

 Lycopene varied widely among the various fresh 

fruits ranging from (0.47 ± 0.04 mg/kg) in grapefruits 

(white) to (32.15 + 0.70 mg/kg) in red watermelon. The 

lycopene content in watermelon was significantly higher 

than the other selected fresh fruits (p<0.05).  

 Among the yellowish-red and green leafy vegetables 

fresh Tomato had the highest lycopene content followed 

by fresh chili pepper. The lycopene content of red bell 

pepper was significantly lower than in chili pepper or 

fresh tomato (p<0.05). Among the green leafy 

vegetables, bitter leaf had the highest lycopene content 

followed by pumpkin leaf while water leaf had the 

lowest lycopene content. 

 

 

DISCUSSION 

 

Lycopene is known to be one of the most potent 

antioxidant among dietary carotenoids (Argarwaland, 

2000). Knowing the lycopene content of commonly 

consumed foods is useful in planning dietary strategies 

to satisfy the reference daily intake for antioxidant and 

also as useful indices of potential health benefits, of 

individual plant-based foods. The beneficial effects of 

fruits and vegetables are hypothesized, owing at least to 

their antioxidants contents (Collins, 1999).  

 The result presented in the study has shown that 

lycopene content varied widely among tomato based 

products, fruits and vegetables indicating the need of 

different servings of these foods. Among the food 

samples analyzed, tomato and tomato derived products 

had the highest content of lycopene.Lycopene content in 

the tomato based products commonly consumed in 

Nigeria was significantly higher than the commonly 

consumed fruits and vegetables (P<0.05). This 

observation is similar to the reports of Grossman et al., 

(2004) which indicates that tomatoes and tomato based 

sauces, juice and ketchup account for more than 85% of 

the dietary intake of lycopene of most people who 

include them in their diet. Our result also shows that the 

lycopene content in the selected tomato based product 

was significantly higher than in fresh tomato which is 

likely due to the higher moisture content of fresh 

tomatoes than the processed tomatoes paste. Khan et al., 

(2008) also reported that, lycopene in tomato pastes was 

four times more bioavailable than in fresh tomato. 

 According to report of Khan et al., (2008), cooking 

and crushing of tomatoes (as in canning process) and 

with addition of serving oil, greatly increases the 

assimilation of lycopene from the digestive tract, into the 

bloodstream. Lycopene is fat soluble thus oil helps its 

absorption (Khan, et. al., 2008). This indicates that 

individual should include a lot of tomato, especially 

tomato paste in combination with some edible oil in 

his/her meals.Regular intake of fruits and vegetables, 

with inclusion of tomato based products, may result in 

regular intake of 20mg lycopene or more /day (EPSA, 

2005).  

 Based on the results obtained from this study, within 

the tomato based products analyzed, Gino tomato paste 

had the highest lycopene content. According to Etminam 

et al., (2004), daily intake of one or more serving of 

tomato, tomato products or lycopene supplements may 

play a role in the prevention of prostate cancer. 

Giovannucci et al., (2007) also suggests that increased 

consumption of tomato based products (especially 

cooked tomato products) and other lycopene containing 

foods may reduce the occurrence of prostate cancer. This 

indicates that adequate intake of tomato pastes, tomato 

fruits, water melon and other fruits and vegetables may 

help reduce the incidence of prostate cancer in the 

community. 

 The report of Perkins Veatie et al., 2006 indicates 

variability in the lycopene content of the different 

fruits.Among the fresh fruits analyzed in this study, red 

watermelon had the highest content of lycopene. The 

lycopene value obtained for the red watermelon is within 

the range stated in the literature. This indicates that red 

watermelon is rich in lycopene. Thus,individual is 

encouraged to take red watermelon liberally. 

 Within the yellowish-red vegetable group fresh 

tomato had the highest concentration of lycopene 

content. The value obtained is also within the range 

reported by Ravelo-Perez et al., (2007) and Khachick et 

al., (1992). However, all the tomato based products had 

higher amount of lycopene content than the fruits and 

vegetables analyzed.According to Silaste et al., (2007), 

a diet rich in lycopene cut the risk of prostate cancer by 

45%. Lycopene is also known to lower the risk of 

colorectal cancer, stomach cancer and it also inhibits the 

growth of other types of cancer cells. Although, the issue 

of the bioavailability of these food-based products was 

not determined in this study; nonethelessthe information 

is useful in planning dietary strategies and is a useful 

index of potential health benefits. 

 In conclusion, this study has shown that tomato 

based products especially tomato pastes, is a very rich 
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source of lycopene; red watermelon is significantly high 

in lycopene compared to other fresh fruits while fresh 

bitter leaf and pumpkin had the highest lycopene content 

among the green-leafy vegetables, commonly consumed 

in the South Western part of Nigeria.  

 

 

REFERENCES 

 
AgarwalSandRao V. A. (2000): Tomato lycopene and its 

role in human health and chronic diseases. Canadian Medical 

Association Journal, 163,739-744 

Bae J. W. and Bae J. (2011), Barrier protective effects of 

Lycopene in human endothelial cells 

Basu A, Imrhan V (2007). “Tomatoes versus Lycopene in 

oxidative stress and carcinogenesis: conclusion from clinical 

trials”. Eur J ClinNutr 61 (3): 295-303. 

Blum, A., Merei, M., Karam, A. et al (2006).Effect to tomato 

on the lipid profile.Clin invest med; 29-298-300. 

Chio E, Seddon JM, Resoner B, Willett WC, Hankinson 

SE. (2004) Prospective study of intaske of fruits, vegetables, 

vitamins, and carotenoids and risk of age-related 

maculopathy. Arch Ophthalmol.; 122(6): 883-92. 

Collins AR (1999): Oxidative damage, antioxidants and 

cancer. BioEssays 21, 238-256. 

Cox BD, Whichelow MJ & Prevost AT (2000) Seasonal 

consumption of salad vegetables and fresh fruit in relation to 

the development of cardiovascular disease and cancer. Public 

Health Nutrition 3, 19-29. 

EPSA Journal;(2005), Opinion of the Scientific Panel on the 

Dietetic Products, Nutrition and allergies on the request from 

the commission related to an application on the use of α-

Tocopherol containing oil suspension of  Lycopene from 

Blakesleatrispora as a novel food ingredient. 212; 1-29. 

Etminan M, Takkouche B, Caamano-Isorna F. (2004) The 

role of tomato products and lycoene in the prevention of 

prostate cancer: a metal-analysis of observational studies. 

Cancer Epidermiol Biomarkers Prev.; 13(3):340-345. 

Fish W. W., Perkins-Veazie P, Collins J. K. j. Food Compos. 

Anal 2002, 15, 309 – 317. 

Giovannucci E. Tomatoes, tomato-based products, 

lycopene, and cancer: (1999) Review of the epidemiologic 

literature. J Natl Cancer Inst.; 91:317-331. 

Hasler, C.M. (1998) Functional Foods: then role in disease 

prevention and health promotion Food Technol. 52:63-69. 

Heinrich U, Gartner C, Wiebusch M, et al. (2003) 
Supplementation with beta-carotene or a similar amount of 

mixed carotenoids protects humans from  UV-induced 

erythema. J  Nutr. ; 133(1):98-101. 

Joshipura K, Ascherio A, Manson AE, Stamfer MJ, Rimm 

EB, Spizer FE, Hennekens CH, Spiegelement D & Willett 

WC (1999) Fruit and vegetable intake in relation to risk of 

ischaemic stroke . Journal of the American Medical 

Association 282, 1233-1239.     

Khachick F; Mudlagiri B.; Beecher G. R.; Holden J.; 

Lubsy W. R.; Tenono M. D.; Barbora M. R. (1992), Effect 

of food preparation on qualitative and quantitative distribution 

of major carotenoid constituents of tomatoes and several green 

vegetables. J. agric Food Chem, 390 – 398. 

Khan N, Afaq F, Mukhar H (2008). “Cancer 

chemoprevention through dietary antioxidants: progress and 

promise”. Antioxid.Redox Signal. 10(3): 475-510. 

La Vecchia C. (2002) Tomatoes, Iycopene intake, and 

digestive tract and female hormone-related neoplasms. Exp  

Bio Med (Maywood). ;227(10):860-863. 

Levy J, Ben- Dor A, Dubi N, Danilenko M, Zick A, Sharoni 

Y. (2004) Carotenoids activate the antioxidant response 

element (are) transcription system. AACR Annual 

Meeting.Abstract 4035. 

Levy J, Bosin E, Feldman B, et al. (1995) Lycopene is a more 

potent inhibitor of human cancer cell proliferation than either 

cell proliferation than either⁫-carotene or ⁫-carotene. Nur 

Cancer.; 24:257-267. 

Perkins- Veazie; P; Collins, J.K Davis A.R; Robberts, 

W.(2006). Carotenoid content of 50 watermelon cultivars. J 

Agric. Foodchem; (Article); 54(7); 2593-2597 

Rao AV, Rao LG (March 2007). “Carotenoids and human 

health”.Pharmacol. Res. 55 (3): 207-16. 

Ravelo-Perez L. M., Hernandez-Borges, J., Rodriguez-

Delgado, M.A., Borge-Miquel, T; (2007) 
“Spectrophotometric Analysis of Lycopene in tomato and 

Watemelon: A practical Class” Department of Analytical 

Chemistry, Nutrition and food Science, University of  La 

laguma,Avda.Spain. 

Sadler G., Davis J.andDezman D. (1990).  Rapid extraction 

of lycopene and p-carotene from reconstituted tomato paste 

and pink grape fruit homogenates. J. Food Sci. 55,1460-1461 

Sesso HD, Buring JE, Norkus EP, Gaziano JM. (2004); 
Plasma Iycopene, other carotenoids, and retinol an the risk of 

cardiovascular disease in women. Am J ClinNutr. 9(1):47-53. 

Silaste, M.L., Alfthan, G, Aroetal. (2007) Tomato juice 

decrease LDL cholesterol levels increases LDL resistance to 

oxidation. Br J Nutr, 98;1258 

Sola Ogundipe and Cjioma Obinna (2008) Nigeria: Why 

Cancer is on the Rise in Country. Vanguard 

Stahl W, Heinrich U, Wiseman S, Eichler O, Sies H. 

Tronnier H. (2001) Dietary tomato paste protects against 

ultraviolet light-induced erythema in humans. J Nutr.; 

131(5):1449-1451. 

Steinmetz, K.A, Potter, J.D (1996) Vegetables fruits and 

cancer prevention: A review; J Am Diet Assoc. (10): 1027-39. 

World Cancer research Fund/American Institute for 

Cancer Research.  (2007): .Food, Nutrition, Physical 

Activity and the prevention of cancer: a Global Perspective.  

Washington DC: AICR,  

. 

 


