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Abstract 

Fruits contain various biologically active compounds and vitamins that can promote certain synergistic and health-related activities 

which signify the phrase that “fruit juices are the pure gifts from mother nature”. Ascorbic acid (Vitamin C) cannot be synthesized by 

humans directly hence needs to be supplemented with the diet of their natural form. Besides the biologically active compounds such as 

phenols and flavonoids which is the natural source of antioxidants, ascorbic acid plays a vital role in various beneficial activities. The 

present studies were conducted to estimate the phenol and flavonoid, and ascorbic acid contents in fruits like Spondias pinnata (L.F.) 

Kurz., Psidium guajava L., Syzynium cumini (L.) Skeels., Syzynium jambos((L.) Alston., Prunus persica (L.) Stokes and Pyrus communis 

L. were estimated by the spectrophotometric method. The vitamin C, total phenol and flavonoid contents were determined by the standard 

protocol. The vitamin C estimation was found highest in P. guajava (0.300±0.030) followed by S. cumini (0.280±0.039) and S. jambos 

(0.027±0.021). The phenol content was found significantly highest in S. cumini (0.153±0.013) followed by S. jambos (0.127±0.018) and 

P. guajava (0.123±0.018). Also the flavonoid content was observed highest in P. guajava (0.587±0.067), S. jambos (0.245±0.074) and 

S. cumini (0.192±0.056). The results of the present investigation were analyzed statistically by using ANOVA single factor analysis and 

the p value was found less than the significant level (p < 0.05). The data so obtained reflects that the fleshy fruits are an important source 

of phytochemicals with potent antioxidant activity. 
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1. Introduction

“An apple a day keeps a doctor away” the popular phrase that 

reveals the importance of fruits in our day to day life. 

Interestingly, from the time of traditional Ayurveda, there exist 

strong evidence and belief about the nutraceutical and medicinal 

importance among the peoples at that time. Fruits are one of the 

pure products of mother nature having certain physiological 

benefits related to human health due to the presence of certain 

polyphenols compounds, vitamins (ascorbic acid) imparting a 

protective role against several diseases. Recent studies have 

shown promising results for these compounds in various 

pathological complications such as diabetes, atherosclerosis, 

cardiovascular diseases (CVDs), cancer, and neurological 

disorder Most of the nutraceuticals have antioxidant activity with 

the ability to counteract this situation. Hence, they are considered 

as healthy sources of health promotion, especially for the 

prevention of life-threatening diseases [1, 2, 3]. Phytochemical 

screening involves botanical identification, extraction with 

suitable solvents, purification, and characterization of the 

bioactive constituents of pharmaceutical importance [4, 5, 6]. Such 

substances may range from isolated nutrients, dietary 

supplements and specific diets to genetically engineered designer 

foods, herbal products, processed foods and beverages [7,8,9]. 

Polyphenols form a large group of phytochemicals, which are 

produced by plants as secondary metabolites to protect them from 

photosynthetic stress, reactive oxygen species. There are 

approximately 8,000 different classes of polyphenols, the most 

important being flavonols, flavones, flavan-3-ols, flavanones, 

and anthocyanins. The highly branched phenylpropanoid 

pathway synthesizes the majority of polyphenols. The most 

commonly occurring polyphenols in food include flavonoids and 

phenolic acids [10, 11, 12]. 

Assam, due to its diverse climate, topography and agricultural 

conditions can be considered as one of the richest biodiversity 

hotspots of the world. There may exist different diversity among 

the different fruits such as wild, semi-wild, semi-domesticated 

and cultivated Because of this widespread use, it is incumbent on 

the scientific community to have access to rigorous and reliable 

information of the experimental and clinical pharmacology of 

fruit products. Therefore, based on several informative reviews 

published in the concerned area, this paper aims to provide an 

overview of the importance of the nutraceutical properties of 

indigenous fruits.  

Table 1: Detail list of selected fruits for the study 

Sl. No Scientific Name Family Vernacular Name Time of availability Taste 

1 Spondias pinnata (L.F.) Kurz. Anacardiaceae Amora August- October Sweetish sour 

2 Psidium guajava L. Myrtaceae Modhuri May- June Sweetish sour 

3 Syzynium cumini (L.) Skeels Myrtaceae Kola jamuk June-July Sweet 
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4 Syzynium jambos (L.) Alston Myrtaceae Bogi jamuk May-June Sweet 

5 Prunus persica (L.) Stokes Rosaceae Ahom Bogori May-June Sweet 

6 Pyrus communis L. Rosaceae Nashpati June-July Sweet 

 

2. Materials and Methods 

2.1. Collection of plant materials 

The fruit samples have been collected from Sivasagar district, 

Assam during June- July 2019. The fruits collected for the study 

were healthy, since microbial and other infections may change 

the metabolites produced by the specimens. The materials were 

dried in hot air oven (30-40ºC) to become suitable for grinding.  
 

2.2. Extract preparation 

The dried fruit materials were pulverized using a sterile electric 

blender to a fine powder and stored in airtight dark bottles at room 

temperature. The methanolic extracts were prepared by soaking 

100 mg of dried fruit samples in 100 ml of methanol. The extracts 

were filtered and were stored in airtight dark bottles for various 

analyses. 
 

2.3. Phytochemical Screening of secondary metabolites 

The methanolic fruit extracts were assessed for the existence of 

photochemical constituents by using the standard methods 

described by [13, 14, 15]. 
 

2.3.1. Test for Flavonoids 

Shinoda test: To the crude extract, 5ml of 95% of ethanol, few 

drops of concentrated HCL and few pieces of magnesium 

turnings were added. Appearance of pink or magenta red color 

indicates the presence of flavonoids. 

Alkaline reagent test: To check the presence of flavonoid a few 

drops of sodium hydroxide solution were mixed with 1ml of each 

extract. Intense yellow color was formed which becomes 

colorless 

on addition of few drops of dilute acetic acid that confirmed the 

presence of flavonoids.  
 

2.3.2. Test for Phenolics compounds 

Ferric chloride test: 2ml of the extract was dissolved in distilled 

water and to this 2-3 drops of 5% ferric chloride were added. 

appearance of deep blue color or black color indicates the 

presence of phenol compounds and tannins. 
 

2.3.3. Test for Tannins 

Lead acetate test: To 1ml of each extract, a few drops of 10% 

lead acetate were added to check the presence of tannins. 

Appearance of precipitation confirms the presence of tannins. 
 

2.3.4. Test for Terpenoids 

Salkowski’s test 
The methanolic extracts of each plant were mixed with 

chloroform and filtered. Formation of red color ion the lower 

layer suggests the presence of steroids. Presence of terpenoids 

was well confirmed by formation of reddish brown color of edges 

after addition of concentrated sulphuric acid. 
 

2.3.5. Tests for Alkaloids 

Mayer’s Reagent test: To 2ml of the filtrate, few drops of 

Mayer’s reagent was added. Appearance of white or creamy 

precipitate indicates the presence of alkaloid. 

Dragendroff’s test: To test for presence of alkaloids 1ml of each 

plant extracts were taken in three different test tubes. Few drops 

of dragendroff’s reagent was added to the extracts and mixed it 

well. Formation of orange color confirmed the presence of 

alkaloids.  
 

2.4. Determination of total phenol and flavonoid contents 

Folin Ciocalteu method, as described by [16, 17, 18] was used for 

phenol content determination, briefly, 100 mg plant samples were 

dissolved in 10ml methanol of 50 % (V/V of distilled water). The 

solution was filtered. 0.5 ml of the filtrate was mixed with 2ml of 

folin Ciocalteu reagent (1:1 diluted with distilled water) and 

mixed thoroughly. After 5 minutes, 2ml of 10% Na2CO3 solution 

was added. The solution was warmed for 1 minute and then 

cooled. After 1 hour at room temperature absorbance was 

measured at 765 nm with a UV-visible spectrophotometer. 

Sample blank was prepared to contain 0.5ml distilled water, 2ml 

of folin Ciocalteu reagent, 2ml of Na2CO3 dissolved in water. 

Total phenol content was calculated as gallic acid equivalent from 

a calibration curve. The calibration curve was prepared by gallic 

acid solution at different concentrations in methanol (50%). Total 

phenol content is expressed in terms of gallic acid equivalent as 

mg/g of dry mass. 

The Colorimetric aluminum chloride method, as described by [19] 

was used for flavonoid content determination. The total content 

of flavonoid was determined in terms of quercetin calibration 

curve. 100 mg of plant samples was dissolved in 10 ml of 

methanol. The solutions were filtered. From the above filtrate, 

2ml was taken in a test tube, mixed with 100 µl of 10% aluminum 

chloride, 100µl of 1M potassium acetate and 2.8 ml distilled 

water. The mixture was then incubated for 30 minutes at room 

temperature and the absorbance was recorded at 415 nm. To 

prepare the calibration curve quercetin solution was prepared in 

different concentrations in methanol. Total flavonoid content was 

calculated in terms of quercetin equivalent as mg/g of dry mass. 

All the tests were performed in triplicates. 
 

2.5. Determination of Vitamin C content 

The total vitamin C in fruit samples, was determined by 2,4-

dinitrophenyl hydrazine methods (DNPH) [20, 21, 22]. This was a 

simplified method for the simultaneous determination of the 

total vitamin C employed coupling reaction of 2,4-

dinitrophenylhydrazine dye with vitamin C and followed by the 

spectrophotometric determination. To the filtered sample 

solution few drops of bromine water were added until the solution 

became colored (to confirm the completion of the oxidation 

of ascorbic acid to dehydroascorbic acid). Then few drops of 

thiourea were added to it to remove the excess bromine and thus 

the clear solution was obtained. Then 2,4- dinitrophenyl 

hydrazine solution was added thoroughly with all standards and 

also with the oxidized ascorbic acid. Total vitamin C employing 

coupling reaction of 2,4-dinitrophenyl hydrazine dye 

with vitamin C and followed by the spectrophotometric 

determination. 

 

3. Results and Discussion 

The phytochemical analysis of the fruit samples extracts from 

methanol has shown the presence of vital secondary metabolites 

such as phenol, flavonoids, terpenoids, tannins, alkaloids. The 
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results obtained were recorded in Table 2. The total amount of 

phenol, flavonoid and vitamin C contents were calculated in 

terms of gallic acid (y = 0.004x+0.443, R2 = 0.999), quercetin (y 

=0.003x + 0.650, R2 = 0.999) and ascorbic acid (y = 

0.001x+0.310, R2 = 0.990) standard curves respectively (Figure 

1, 2 and 3). The total phenol, flavonoid and vitamin C contents 

were summarized in (Table 3 and 4). The statistical analysis for 

the phenol, flavonoid and vitamin C contents were recorded in 

(Table 5, 6 and 7). The phenol, flavonoid and vitamin C content 

of the fruit samples were comparatively highest thus acting as a 

source of natural antioxidants. The quantification of antioxidant 

properties can serve as a guide for the use of the plants in ROS 

related diseases. The replicated data of all the experiments were 

checked through analysis of variance (ANOVA) against a single 

factor [23, 24]. From the data analysis, it was found that there was a 

significant difference among the different concentrations of the 

fruit samples against absorbance at p<0.05 level under in-vitro 

conditions.  

 
Table 2: Secondary metabolites constituents in the methanolic extracts of fruit samples 

 

S.L No Methanolic extract of plant species Phenols Flavonoids Alkaloids Terpenoids Tannins 

1 Spondius pinnata (L.F.) Kurz. + + + + + 

2 Psidium guajava L. + + + + + 

3 Syzynium cumini (L.) Skeels + + + + + 

4 Syzynium jambos (L.) Alston + + + + + 

5 Prunus persica (L.) Stokes + + + + + 

6 Pyrus communis L. + + + + + 

Note: ‘+’ indicates present 
 

Table 3: Total amount of Phenol and flavonoid contents in the fruit samples. 
 

S.L No Methanolic extract of fruit samples 
Total phenol content (mg/g.galic 

acid equivalent) 

Total flavonoid content 

(mg/g.quercetin equivalent) 

1 Psidium guajava L. 0.123±0.018 0.180±0.062 

2 Syzynium jambos (L.) Alston 0.127±0.018 0.164±0.053 

3 Syzynium cumini (L.) Skeels 0.123±0.013 0.192±0.056 

4 Pyrus communis L. 0.151±0.017 0.245±0.074 

5 Prunus persica (L.) Stokes 0.117±0.018 0.587±0.067 

6 Spondius pinnata (L.F.) Kurz. 0.111±0.019 0.138±0.031 

 Note: Data were represented as mean ± SD. 
 

Table 4: Total Vitamin C contents in the fruit samples. 
 

SL No Methanolic extract of fruit samples Vitamin C content (mg/g.galic acid equivalent) 

1 Psidium guajava L. 0.300±0.030 

2 Syzynium jambos (L.) Alston 0.277±0.021 

3 Syzynium cumini (L.) Skeels 0.280±0.039 

4 Pyrus communis L. 0.270±0.047 

5 Prunus persica (L.) Stokes 0.275±0.034 

6 Spondius pinnata (L.F.) Kurz. 0.270±0.069 

Note: Data were represented as mean ± SD 
 

 
 

Fig 1: Standard calibration curve of gallic acid for the determination of 

total phenol contents 

  

 
 

Fig 2: Standard calibration curve of quercetin for determination of total 

flavonoid contents. 
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Fig 3: Standard calibration curve of ascorbic acid for determination of Vitamin C contents 
 

Table 5: Statistical analysis of total phenol content of fruit samples 
 

Anova: Single Factor 

Source of Variation 
SS (sum of 

squares) 

Df (Degrees 

of freedom) 

MS (Mean 

square) 

F (variation between 

samples mean value) 

P (probability 

value) 

F crit(critical 

value) 

Between Groups 0.00281 2 0.001405 4.086687 0.044301 3.885294 

Within Groups 0.004125 12 0.000344    

Total 0.006935 14     

 
Table 6: Statistical analysis of total flavonoid contents of fruit samples 

 

Anova: Single Factor 

Source of 

Variation 

SS (sum of 

squares) 

Df (Degrees 

of freedom) 

MS (Mean 

square) 

F (variation between 

samples mean value) 

P (probability 

value) 

F crit (critical 

value) 

Between Groups 0.031306 2 0.015653 4.766028 0.029962 3.885294 

Within Groups 0.039412 12 0.003284    

Total 0.070718 14     

 
Table 7: Statistical analysis of vitamin C contents of fruit samples 

 

Anova: Single Factor 

ANOVA       

Source of 

Variation 

SS (sum of 

squares) 

Df (Degrees of 

freedom) 

MS (Mean 

square) 

F (variation between 

samples mean value) 

P (probability 

value) 

F crit (critical 

value) 

Between Groups 0.010652 2 0.005326 18.93057 0.000194 3.885294 

Within Groups 0.003376 12 0.000281    

Total 0.014028 14     

 

4. Conclusions 

This paper focuses on the beneficial effect of fruits in day to day 

life. As the fruits contain a significant amount of bioactive 

compounds that aid in providing desirable health benefits besides 

the basic nutrition, the present study reveals the presence of 

pharmaceutically important bioactive compounds such as 

polyphenols and vitamins in the fruit samples that have a 

promising curative effect related to various disease symptoms. 

The fruit nutraceuticals offer an advantage over synthetic drugs. 

Therefore, an effort to be forwarded in the research areas 

experimentally to investigate certain other fruits which values are 

still unknown among the peoples of certain areas and tribes. 
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