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Abstract       Tomatoes (Lycopersicum esculentum) are the most popular 
garden vegetable crop in world. Tomatoes have been reported to be an 
important source of antioxidants such as lycopene, phenolics, and vitamin C 
in human diet [1], and have been linked with decreases risk of prostate and 
various other forms of cancer, heart diseases [12]. In the present study, 3 
types of tomato fruits from local areas were analyzed for total antioxidant 
capacity and polyphenols content. Total antioxidant capacity was analyzed 
using CUPRAC method and total polyphenols content by Folin Ciocalteu 
method.   
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Tomato (Lycopersicon esculentum) is one of 

the most consumed vegetables as fresh as processing 

industry, and is very common in the Romanian diet. In 

addition to their nutritive contribution, the fruits and 

the vegetables present a medicinal interest. Tomato has 

a high content in carotenoids, phenols, vitamin C and E 

[1-8], by which have a high capacity antioxidant. Also, 

the tomato contain α-carotene, β-carotene, lutein, 

phytoene, and the phytofluene [9,1]. It also contains 

vitamin C and β-tocopherol. The three principal tomato 

polyphenols are: quercetin, kampferol (flavonols) and 

the naringenin (flavanone) [10]. 

Epidemiological studies indicated that some 

foods can potentially prevent and/or reduce the risks of 

some diseases such as cancer, arthritis and the 

cardiovascular diseases [11]. Great tomato 

consumption was associated with a decreases in the 

risk heart diseases [12], as well as in the risk of various 

types of cancer such as: cancer of the prostate, the 

bosom and the lung [13]. 

The aim of the present work was to determine 

the polyphenols contents and the total antioxidant 

capacity of tomato fruits commonly consume in 

Romania. Many methods are known to measure the 

total antioxidant capacity (TAC), but we tried the 

CUPRAC assay. 

 

Biological Material and Methods  

 
Reagents and equipment: All chemicals and 

reagents were analytical grade or purest quality 

purchased from Sigma, Merck, Aldrich and Fluka, 

bidistilled water was used. Absorption determination 

for CUPRAC and total polyphenols content was made 

using SPECORD 205 spectrophotometer by Analytik 

Jena.  

Samples preparation:  In the present study, 6 

type tomatoes fruit were analyzed for total antioxidant 

capacity and polyphenols content. Tomato varieties 

used in this study (Lycopersicon esculentum) were rose 

tomatoes, red tomatoes, cherry tomatoes, round large 

tomatoes, long tomato - plum-shaped and heart-shaped 

tomato. All tomato samples were frozen at -18°C in 

freezer for one month. Tomatoes were frozen, chopped, 

weighed and 20 % alcohol solution extraction 

processed. Polyphenols and other antioxidant 

compound, were extracted using ethanol (20%), with 

an extracts ratio 1:5 (10 g fruit in 50 mL ethanol 

(20%). 
Evaluation of total antioxidant capacity (TAC) 

by CUPRAC method: CUPRAC method depends upon 

the reduction of cupric neocuproine complex to the 

cuprous neocuproine complex by a reductant at low 

pH. The neocuproine complex can be monitored at 450 

nm.  

As reference substance, we have used Trolox 

(6-hydroxy-2,5,7,8-tetramethilcroman-2-carboxylic 

acid), an antioxidant with a structure similar to vitamin 

E. Reagents: 0.01M CuCl2, 7.5∙10
-3

M neocuproine 

(2,9-Dimethyl-1,10-phenanthroline) and acetate buffer. 

1mL 0.01M CuCl2 solution were mixed with 1mL 

neocuproine (7.5∙10
-3

M) and 1 mL acetate buffer. At 

this solution was added 1.1 mL sample (alcoholic 

extract). For blank it was used ethanol 20%. 

The absorption was read after 1/2 hours at 

20°C, at 450 nm. All determinations were performed in 

triplicate. Total antioxidant capacity (TAC) by 

CUPRAC in frozen tomatoes fruit were expressed as 
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mmol Trolox/g fresh weight (FW). Correlation 

coefficient (r
2

) for calibration curve was 0.9761. 

The amount of phenolic compounds: It was 

used the following reagents: 2.0 M Folin-Ciocalteu 

phenol reagent, gallic acid and anhydrous carbonate. 

The content of total polyphenolic compounds in 

tomatoes ethanol extracts was determined by Folin-

Ciocalteu method (1927). For the preparation of 

calibration curve 0.5 mL aliquot of 0.2, 0.3, 0.4, 0.8 

and 1.2 μM/mL aqueous gallic acid solution were 

mixed with 2.5 mL Folin-Ciocalteu reagent (diluted 

1:10) and 2.0 mL sodium carbonate (7.5%). The 

absorption was read after 2 h at 20°C, at 750 nm. All 

determinations were performed in triplicate. Gallic acid 

was used as a standard, and total content of 

polyphenols in frozen tomatoes were expressed as 

gallic acid equivalents (GAE) per 100 g fresh weight 

(FW). Correlation coefficient (r
2

) for calibration curve 

was 0.9678. 

 

Results and Discussions  

 
The results for total polyphenols contents and 

total antioxidant capacity (TAC) by CUPRAC method 

are presented in table 1.

  

 
Table 1 

Total polyphenols contents and total antioxidant capacity (TAC) by CUPRAC method for frozen tomatoes. 

Samples Polyphenols 

(mg GAE/100g sample) 
TAC

CUPRAC
 

(mM Trolox/g sample) 

rose tomatoes 0.57 7.76 

red tomatoes 0.74 12.65 

cherry tomatoes 0.61 8.63 

round large tomatoes 1.11 13.69 

long tomato - plum-shaped 0.98 13.34 

heart-shaped tomato 1.79 24.7 

 

The highest total polyphenols content was 

identified for heart-shaped tomato followed by plum-

shaped tomatoes juices. The lower content in 

polyphenols was identified rose tomatoes. The total 

antioxidant capacity (TAC) by CUPRAC method is in 

good correlation with total polyphenols content (r
2
 

= 

0.9523) (figure 1). The tomato is rich in antioxidant 

having beneficial properties for health.
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Fig. 1. Correlation between TAC

CUPRAC  
and polyphenols content for frozen tomatoes 

 

All the differences observed in the antioxidant 

capacity and polyphenols contents of tomato varieties 

are related to genotype, but also to several factors such 

as the ripening stage, cultivation practices (water 

availability, mineral nutrients), and climatic 

environment (mostly light and temperature) [14]. 
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