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Abstract 

A comparative study was carried out to investigate the changes of nutritional value, sugar content and antioxidant marker of 

unripe and ripe tomato in Bangladesh. The study was showed that moister content and protein content of ripe tomato 

significantly (p<0.05). higher compare to unripe tomato. On other hand, fat content and ash content of unripe tomato 

significantly (p<0.05). higher compare to ripe tomato. The highest amount (46.62mg/100g) of calcium was found in ripe 

tomato. Unripe tomato was contained the highest values (36.74mg/100g) and (1.86 mg/100g) of phosphorus and iron 

respectively. The highest amount (3.4 ±0.07%), (1.72 ± 0.02%) and (1.59 ±0.08%) of total sugar, reducing sugar and non-

reducing sugar were found in unripe tomato compare to ripe tomato. The study was observed that ripe tomato contained 

highest values (27.5± 0.01 mg GAE/100g), (26.51 ±0.03 g/ml) and (4.83 ±0.01 mg QUER/g) of total phenol. DPPH 

scavenging activity and total flavonoid respectively compare to unripe tomato. The study revealed that unripe tomato is not 

health beneficial to diabetic subject’s due to high amount of sugar level compare to ripe tomato. On the other hand, ripe tomato 

is an excellent source of antioxidant that improve immune system of the human. The study was found that ripe tomato is the 

best for human consumption compare to unripe tomato. 
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Introduction 

Fruits and vegetables are vital sources of nutrients for 

humans but in most developing countries like Bangladesh, 

their cultivation is seasonal [1]. The tomato (Lycopersicon 

esculentum L.) is usually consumed in Bangladesh also 

globally in raw-fresh or treated and cooking form [2]. 

Tomato cultivation in Bangladesh is of commercial 

significance, accounting for nearly 68,366 acres with the 

production of 388,725 metric tons [3]. Taste and nutritional 

content of tomatoes increases the intake of consumers. 

Tomato provide nutrients as well as phytochemicals that 

essential for the proper function of the human body [4]. 

Tomato has a good nutritive value contain high amount of 

water and excellent source of minerals such as calcium, 

iron, phosphorus [5]. More consumption of tomato that 

contains calcium, phosphorus, and iron, benefit to implicit 

in the natural activity of muscles and nerves [6]. Tomato is a 

significant source of antioxidants, when intake in adequate 

amount may inhibit some long-lasting diseases by 

preventing the detrimental properties of free radicals [7].  

Chemically reactive molecules for example peroxide 

radicals (ROO˙), superoxide (O2-˙) and hydroxyl (HO˙) 

called reactive oxygen species (ROS) are formed from 

oxygen metabolism [8]. Large amount of reactive molecules 

formation may instigate impairment to cells and tissues that 

cause loss of cellular activity as well as oxidative stress and 

finally, apoptosis or necrosis. Consequently, these damages 

may reduce numerous health problem, for example heart 

disease and carcinogenesis [9, 10]. With a view to 

counteracting the biomolecules in contradiction of a reactive 

oxygen species attack, antioxidants are essential to 

neutralize the extreme free radicals that defend the cells 

alongside their toxic properties and inhibit diseases as like 

arthritis as well as prolonged bronchitis [11]. Total phenol 

content and phenolic compounds such as flavonoids present 

in tomato act as an antioxidant [12].  

Currently, use of tomato largely depend on morphological 

characteristics, nutritional value and antioxidant marker. 

The study of these compound and morphological 

characteristics was carried out many countries [13]. However, 

even now there is no details study on nutritional value, sugar 

profile and antioxidant marker in Bangladeshi tomato. 

Present research carried out to quantify of proximate 

composition, sugar profile and antioxidant of tomato to 

disseminate the knowledge among the consumers. 

 

Materials and Method 

Sample and chemicals 

Unripe tomato and ripe tomato were collected at tow 

harvesting stages. Tomatoes were in spotless and uniform 

for analysis. Their morphological characteristics presented 

in table 1.  

 
Table 1: Morphological characteristics of unripe and ripe tomato 

 

Maturation Color Firmness Height (nm) Weight (gm) Diameter (nm) Shape 

Unripe Green Slightly soft 47.88 95 67.45 Uniform 

Ripe Red Soft 51.83 102 72.30 Uniform 
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The collected samples sorted, washed and stored at 

refrigerator temperature for further analysis. Analytical 

grade chemicals were used in this study. 

 

Proximate Analysis  

Ten grams of sample was taken into a dried petri-dish. The 

sample in petri-dis was placed in an oven at 105 °C for 4 

h. Desiccator was used to cool the sample. After cooling 

weight of the sample was taken and calculated of moisture 

content according the method of AOAC (2002). Ash content 

was determined using the method of AOAC (2002). Protein 

content of sample was measured by Micro- Kjeldahl method 

as per description of Foss Analytical manual. Soxlet 

apparatus was used to measure fat content of sample using 

the method of AOAC (2002) [14].  

 

Analysis of mineral content 

Iron and calcium content were determined by the method as 

per description of Raghuramula et al., [15]. Phosphorus 

content was measured by the method of Fiske and Subbarow 
[16] 

 

Total sugar 

Total sugar content was estimated by Anthrone reagent 

method described by Hansen and Moller (1975) [17]. In brief, 

0.1 ml extract was mixed with 1.9 ml distilled water and 

kept in ice bath for 15 min. Next, 3.5 ml anthrone reagent 

was added following heated in boiling water for 20 min. 

After cooling at room temperature, the absorbance was 

measured at 620nm using GENESYS 150 UV-visible 

spectrophoto-meter.  

.  

Reducing sugars 

Total reducing sugar was measured using the method of 

Nelson-Somogyi, 1944 [18]. Briefly, tomatoes were blended 

with benzoic acid solution (0. 2%).The blended sample 

centrifuge at 2500rpm for 3 min following filtration. The 

copper reagents (a mixture of alkaline Rochelle salt and 

acidic CuSO4) were mixed with the previously filtrate. 

Solution was heated in boiling water (15 min) then cooling 

at room temperature. Blue color was developed after 

addition of arseno molybdate color reagent. Finally, the 

optical density was recorded at 520 nm. 

 

Non-reducing sugar 

Non-reducing sugar of tomatoes were calculated by 

subtracting the reducing sugar content from total sugar 

content [19] using the following formula: 

Percentage of non-reducing sugar = (Percentage of total 

sugar- percentage of reducing sugar) × 0.95 

 

Measurement of total phenols content 

Fifty l extract of sample was mixed with 0.5 ml distilled 

water (pH =7.00) to measure the total phenol content. 

Then,0.5 ml diluted Folin-Ciocalteu reagent was added to 

sample solution. Sample solution was incubated for 7 

minutes following the addition of 0.5 ml of 7% sodium 

carbonate. The optical density was recorded at 765 nm using 

a spectrophotometer (GENESYS 150 UV-visible 

spectrophoto-meter). The results were calculated using the 

gallic acid standard curve and expressed as mg of gallic acid 

equivalent/hundred gm [20]. 

 

DPPH radical scavenging activity assay 

Hundred ml of ethanol (95%) was used to dissolve 5 mg 

DPPH. Briefly, 100 l extract was added in previously 

made 5 ml DPPH. Addition of 5 ml DPPH in 5 ml distilled 

water for the perpetration of control sample. At the same 

way, blank sample was made by using extract of sample and 

ethanol (95%). The optical density was measured at 517 nm 

following 40 minutes incubation at dark. The results were 

calculated based on Trolox standard curve using formula 

IC50 value [21]. 

 

Measurement of total flavonoid content 

Two ml extract was added in 5 ml methanol. The sample 

solution was mixed with 300 l of 1M potassium before 

adding 250 l of 10% aluminum solution. The solution was 

incubated for 40 minutes following the addition of 6 ml 

distilled water. The absorbance was recorded at 415 nm. 

Quercetin was used for standard curve preparation and 

results expressed as mg/gm quercetin equivalent [22].  

 

Statistical analysis 

The results are expressed as a mean and standard deviation 

of three replicates. The independent t-test was carried out 

using MINITAB software and significant level considered 

as the value p<0.05. 

 

Results and Discussions 

The comparison of proximate composition of unripe tomato 

and ripe tomato presented in table 2. Moister content of ripe 

tomato is scientifically (p<0.05) higher than unripe tomato. 

Moisture content of unripe tomato and ripe tomato was 

found lower compared previous study carried by Sulbaran et 

al. [23] who stated moister content of 93.5% and 94.60% 

respectively. Harvesting time and cultivation process may 

influence the variation of moister content. It is clear that 

with the increase of harvesting time moister content 

increases. Ripe tomato is more perishable than unripe 

tomato at room temperature due to high moisture content 
[24]. Ripe tomato was found in highest amount (2.14 ±0.02 

%) of protein content than unripe tomato. The values are 

scientifically difference. The values are not line with the 

findings of Korkalo et al. who reported the protein values 

15.79% [25]. There is far difference between present and 

previous study. Protein content of unripe tomato and ripe 

tomato because of using small amount of urea for harvesting 

and soil condition. 

 
Table 2: Proximate composition of Tomato 

 

Sample Moisture (%) Protein (%) Crude Fat (%) Total Ash (%) 

Unripe Tomato 90.5± 0.3a 1.52± 0.03a 0.88 ±0.01a 1.06± 0.02a 

Ripe Tomato 93.31± 0.01b 2.14 ±0.02b 0.08 ±0.004b 0.80 ±0.02b 

 

The fat content of ripe tomato is significantly (p<0.05) 

lower than unripe tomato. Ripe tomato was found negligible 
amount of fat content (0.08 ±0.004 %). Previous findings 

reported in FAO [26] that fat values 3.51% of tomato that 
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higher than present study values. The variation of fat 

content might be due to origin of tomato is plant. Plant 

product have a low amount of fat content. The highest value 

(1.06± 0.02 ) of ash was found in unripe tomato compare to 

ripe tomato with significant difference (p<0.05). The values 

of ash content are below to those obtained by Gupta et al. 
[27] findings values 7.21% and 7.24% respectively. 

Three essential minerals were assessed in the study such as 

calcium, phosphorus and iron were shown in figure 1. The 

ripe tomato was found in highest value (45.62 mg/100g) of 

calcium with significant difference (p<0.05) compared to 

unripe tomato. The highest amount of phosphorus and iron 

was found (36.74 mg/100g) and (1.86 mg/100g) 

respectively in unripe tomato compared to ripe tomato with 

significant difference (p<0.05). The previous study stated by 

Srivastava R. P., and Sanjeev, K et al. [28]. that the values of 

calcium, phosphorus and iron of unripe tomato were 

(20mg/100g), (36 mg/100g) and (1.8 mg/100g) respectively 

of unripe tomato on the other hand calcium, phosphorus and 

iron were found (48mg/100g),(20mg/100g) and (0.4 

mg/100g) respectively of ripe tomato. These values are in 

line with present study. 

 

 
 

Fig 1: Comparison of selected mineral content of unripe tomato and ripe tomato 

 

Total sugar, reducing sugar and non-reducing sugar were 

analyzed that presented in table 3. The highest amount of 

total sugar, reducing sugar and non- reducing sugar were 

found (3.4 ±0.07 %), (1.72 ± 0.02%) and (1.59 ±0.08) 

respectively in unripe tomato compared to ripe tomato. 

These values are not line with those of Bernal et al. [29] 

who reported the highest level of values 6.62% sugars in 

tomato. Sugars play vital role for body energy. High amount 

of sugar harmful for diabetic patients. People consume 

tomato as a fruit and vegetable but do not know large 

amount of consumption may badly effect on health 

especially for diabetic subjects due to present of sugars.  

 

Table 3: Sugar content of tomato at unripe and ripe stages 
 

,Sample Total Sugar (%) Reducing Sugar (%) Non-Reducing Sugar (%) 

Unripe Tomato 3.4 ±0.07 1.72 ± 0.02 1.59 ±0.08 

Ripe Tomato 2.42± 0.02 1.31 ±0.02 1.03± 0.01 

Data expressed as mean± standard deviation of three replicates 

 

Antioxidant marker of tomato at unripe and ripe stages were 

determined that presented in table 4. The highest total 

phenol, DPPH scavenging activity and total flavonoid 

(27.5± 0.01 mg GAE/100g),( 26.51 ±0.03g/ml) and( 

4.83 ±0.01 mg QUER/gm) respectively were found in ripe 

tomato compare to unripe tomato. These results are in line 

with those of Mechlouch et al. [30]. Phenolic compounds are 

considered as antioxidants that inhibit oxidative damage to 

fatty substances also reduce rancidity thus enhancing shelf 

life as well as the nutritive value of fruits and vegetable 

These compounds have a wide range of biochemical actions 

for example antioxidant, antimutagenic and anticarcinogenic 
[31]. Flavonoids are a set of phenolic compounds that are 

small amount existent in tomatoes compare to other fruits 

and vegetables [32]. 

http://www.botanyjournals.com/
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Table 4: Antioxidant marker of unripe tomato and ripe tomato 
 

Sample Total Phenol (mg GAE/100g) DPPH scavenging activity(g/ml) Total Flavonoid (mg QUER/gm) 

Unripe Tomato 25.48± 0.01 24.04 ±0.01 3.36± 0.05 

Ripe Tomato 27.5± 0.01 26.51 ±0.03 4.83 ±0.01 

Data expressed as mean± standard deviation of three replicates 

 

Conclusion 

The study concludes that sugar content decrees and 

antioxidant markers increase with the increase of ripening of 

tomato. The proximate composition of tomato also changes 

with ripening stages. The variation of tomato component 

may be due to use of fertilizer, cultivation process and time. 

The study suggested that find out the reason behind the 

composition change at different harvesting stages. The 

results of this study may aware the consumer to select the 

best quality of tomato. 
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