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Abstract  

Considering the need to popularize and domesticate wild edible fruit plants as an alternative source of food nutrition, 

we had evaluated some nutritional properties in 8 wild edible fruits reported to be consumed by rural people and tribals of 

Odisha. Dillenia pentagyna showed highest total carbohydrate (18.5%), total sugar (16.8%) and iron content (16 mg/100 g) 

making it a good competitor against other popular cultivated fruits like mango (17.00%), pomegranate (17.17%) with 

reference to carbohydrate content and grapes (16.25%) with regard to total sugar content. Similarly, wild edible fruits like 

Streblus asper (12.7%) and Carmona retusa (11.8%) also recorded high sugar content in comparison to cultivated fruits, 

viz., apple (10.39%), pineapple (10.8%) and pears (7.05%). The protein content in Melastoma malabathricum (5.48%) and 

Carmona retusa (4.1%) were found higher in comparison to cultivated fruits like banana (1.09%), mango (0.51%) and guava 

(2.54%). With regard to the mineral content, like iron, manganese, copper and calcium, Dillenia pentagyna, Streblus asper, 

Melastoma malabathricum, Calamus guruba were also found at par with apple, mango, banana and guava. Thus, these wild 

edible fruits were found promising species for domestication which may be considered as good alternatives for many 

cultivated fruits. 
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Introduction 

Many wild plants serve as alternatives to staple 

foods during period of food deficit and are valuable 

supplements for a nutritionally balanced diet. Wild edible 

fruits are one of the primary alternative source of income 

for tribal communities and fundamentally used for 

domestication (Deshmukh and Waghmode, 2011). Wild 

fruits are generally used as raw or processed, which help 

to compensate the day-to-day requirement of calories. 

Wild fruits play a significant role in human nutrition, 

especially as sources of carbohydrates, proteins, 

vitamins, minerals, dietary fiber and enormous medicinal 

potential (Quebedeaux and Bliss, 1988; Quebedeaux and 

Eisa, 1990; Craig and Beck, 1999; Wargovich, 2000). 

Fruits and vegetables are also reported to have 16% of 

magnesium, 19% of iron and 9% of calories (Kader et 

al., 2004). Production and consumption of these fruits 

provide dietary supplementation in our body. Many wild 

fruits are nutritionally very rich and of great medicinal 

value.  

Around 150 wild edible fruit species are reported to 

be found in various deciduous forests of Odisha which 

are consumed substantially by rural and tribal people 

(Mahapatra and Panda, 2009). Due importance, however, 
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had not yet been given to these wild edible fruits because 

of rich availability of commercially cultivated fruits in 

markets. Moreover, wild edible fruits are neglected in 

most food composition surveys. Extensive reports can be 

found in the literature regarding nutritional value present 

in commercialized fruits. Except very few, there is a lack 

of comprehensive investigation on nutritional value 

contained in wild edible fruits (Mahapatra et al., 2012). It 

is needless to state that the wild edible fruits contain 

relatively high quantities of nutritionally essential 

elements like Fe, Cu, Ca, Mn etc. in addition to their 

proximate properties like protein, carbohydrate, sugar 

etc. (Hegazy et al., 2013). Bearing this in mind, this 

research had been undertaken to analyze some of the 

above nutritional properties in 8 selected wild edible 

fruits of Odisha. 

Materials and Methods 

Specimen collection 

Wild edible fruits that are widely consumed 

mainly in the forest fringes of Odisha are known for its 

good taste but few people know about their health 

benefits. A general account on 8 selected wild edible 

fruits is presented in Table 1. To evaluate the nutrient 

content present in wild edible fruits, healthy and 

disinfected ripe fruits were collected from various forest 

reserves of Odisha during the year 2013-14. Fruits were 

botanically identified with the help of Reference Books 

(e.g.) The Flora of Odisha by Saxena and Brahmam 

(1995) and Wild Edible fruits plants of Eastern Ghats by 

Mahapatra and Panda (2009) and also compared with 

authentic herbarium sheets belonging to the institutional 

library of Regional Plant Resource Centre, Bhubaneswar, 

Odisha. The selected wild edible fruit samples were 

washed properly cleaned in running water and then 

wiped in tissue paper and preserved at -20ºC until 

required for analysis. Various standard methods have 

been followed for analysis of nutrient contents (both 

proximate and mineral elements) present in wild edible 

fruits. 

Proximate analysis: Moisture content 

The moisture content of the samples was 

determined by using automated moisture balance 

(Anamed Make). 

Total carbohydrate 

Estimation of total carbohydrate content was 

carried out following method of Hedge and Hofreiter 

(1962). To 100 mg of fruit sample, 5 ml of 2.5 N HCl 

was added and boiled for three hours in water bath. The 

hydrolyzed sample mixture was cooled to room 

temperature and neutralized it with NaCO3. The reaction 

was completed when effervescence formation was 

stopped. The volume of fruit extract was made to 100 ml 

and centrifuged at 3000 rpm for 20 min (Eppendorf cold 

Centrifuge, 5430 R). Supernatant was used as source of 

carbohydrate. To 1 ml of fruit sample extract, 4 ml of 

anthrone reagent was added and heated for 8-10 min at 

boiling temperature in water bath. After cooling, OD of 

the reaction mixture was recorded at 630 nm using UV-

Vis spectrophotometer (Spekol 2000, Analytik Jena, 

Germany). The total carbohydrate content (%) was 

calculated against D-glucose as standard.  

Total Sugar 

Fresh fruit pulp was taken in 5 ml of 80% ethanol 

and centrifuged three times at 5000 rpm for 20 min each 

(Eppendorf Centrifuge 5430 R). The supernatant was 

collected and heated after adding measured quantity of 

distilled water to evaporate entire ethanol. Volume of the 

sample was made to 100 ml with distilled water. 
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Estimation of total sugar content was done following the 

method of Rangana (1979). To 1 ml of chilled test 

sample, 4 ml of anthrone reagent was added slowly in a 

test tube. Thereafter, the test tube was cooled by 

immersing in ice-water. After bringing to normal 

temperature, the test tube was placed in hot water bath 

for 10 min. Again, after proper cooling, the absorbance 

of the solution was measured at 625 nm using UV–Vis 

spectrophotometer (Spekol 2000, Analytik Jena, 

Germany). The amount of total sugars present in the 

sample was calculated against D-glucose as standard. 

Protein content: One gram of fruit sample was 

homogenized in 5 ml of Tris-Glycine buffer (pH 7.9) and 

centrifuged at 10000 rpm for 20 min at 4ºC (Eppendorf 

Centrifuge 5430 R). The supernatant was collected and 

equal volume of pre-chilled acetone solution was added 

to fruit extract and stored overnight to precipitate out 

desired protein at 4ºC. Next day the supernatant and 

acetone mixture was again centrifuged at 10000 rpm for 

15 min at 4ºC. After centrifugation, the supernatant was 

discarded and the pellet was collected. This pellet was 

again purified by treating with pre-chilled 10% TCA 

solution and stored overnight to precipitate out desired 

protein at 4ºC. Next day the supernatant and TCA 

mixture was centrifuged at 10000 rpm for 15 min at 4ºC. 

After centrifugation, the supernatant was discarded and 

the tight, creamy-white protein pellet was collected. It 

was then dissolved with 1 ml of 0.1 N NaOH solution 

and kept as protein stock solution. Protein estimation was 

carried out following the method described by Lowry et 

al. (1951). A 50 µl of stock protein (fruit sample) was 

adjusted to 1 ml by adding distilled water. To that 

sample, 4 ml of Lowry reagent (0.1 N NaOH, 2% 

Na2CO3, 1% CuSO4, 2% Sodium Potassium Tartarate) 

was added and allowed to stand in room temperature for 

10 min. 0.5 ml of Folin phenol (ready to use) was added 

and it was incubated in room temperature for 30 min. 

After 30 mins, absorbance was measured at 750 nm 

wavelength using UV-Vis spectrophotometer (Spekol 

2000, Analytik Jena, Germany). Total protein content 

was calculated against the BSA standard. 

Mineral element analysis 

For mineral content estimation 0.5 g of fine 

powdered sample of each fruit was digested using 

concentrated HNO3 and HClO4. The digested samples 

were used for elemental analysis. Iron (Fe), Copper (Cu), 

Manganese (Mn) and Zinc (Zn) were determined using 

Atomic Absorption Spectrophotometer and powdered 

form of fruit sample was used for estimation of Sodium 

(Na), Potassium (K) and Calcium (Ca) using Flame 

photometer. 

Results  

Proximate analysis: Moisture content was found highest 

in Careya arborea (85.22 ± 0.07%) and lowest in 

Melastoma malabathricum (56.6 ± 0.71%). The other 

species had moisture in range from 82.84 ± 0.10 to 61.34 

± 0.77% (Fig. 1, Table 2). The highest carbohydrate 

content was recorded in Dillenia pentagyna (18.5 ± 0.99 

%) and lowest in Ficus hispida (1.75 ± 1%). Total 

carbohydrate content in other fruits varied from 11.8 ± 

0.50 to 4.33 ± 1.00 % (Fig.2, Table 2). Total sugar 

content was found highest in Dillenia pentagyna (16.78 

± 0.005%) and lowest in Ficus hispida (0.63 ± 0.005%). 

In other fruits, total sugar content ranged from 12.7 ± 

0.99 to 0.78 ± 0.98% (Fig. 3, Table 2). Total protein 

content was highest in Melastoma malabathricum (5.48 

± 0.58 %) and lowest in Dillenia pentagyna (0.32 ± 

0.11%). 



 

Table 1. General account of 8 selected wild edible fruits of Odisha 

Fruit species Family Name Local name Habit Uses 

Antidesma 

ghaesembilla 

Euphorbiaceae Nuniari Tree Fruits are used for blood nourishment, breast milk 

production and headache and also used as culinary 

ingredient in meat and fish curry preparation (Patil et 

al., 2013). Fruits are rich in vitamin C (Nazarudeen, 

2010) 

Calamus guruba Arecaceae Kanta beta Liana Ripe fruits are used as pickle (Mahapatra and Panda, 

2009) 

Careya arborea Lecythidaceae Kumbhi Tree Ripe fruits are edible and have several medicinal 

properties; astringent, demulcent, and decoction of it 

is given to promote digestion (Mahapatra and Panda, 

2009) 

Carmona retusa Ehretiaceae Kujipana Shrub Ripe fruits have laxative properties and promote 

digestion (Saxena and Brahmam, 1995) 

Dillenia 

pentagyna 

Dilleniaceae Rai Tree Fruits are eaten raw or cooked (Saxena and 

Brahmam, 1995) 

Ficus hispida Moraceae Dimiri Tree Fruits are eaten raw as vegetable or made in to jams 

when ripen. ( Mahapatra and Panda, 2009) 

Melastoma 

malabathricum 

Melastomatacea

e 

Karati Shrub Ripe fruits are astringent, yield a black or purple dye 

(Mahapatra and Panda, 2009) 

Streblus asper Moraceae Sahara Tree Ripe fruits are edible and seeds are used for treatment 

of piles and diarrhea (Mahapatra and Panda, 2009). 

 

Table 2. Proximate analysis of 8 selected wild edible fruits of Odisha 

Fruit 
Moisture 

Content (%) 

Carbohydrate 

(%) 

Total Sugar 

(%) 

Protein 

(%) 

Antidesma ghaesembilla 79.10 ± 0.60 7.03 ± 0.99 0.78 ± 0.50 1.30 ± 0.81 

Careya arborea 85.22 ± 0.90 11.80 ± 0.50 2.16 ± 0.99 0.90 ± 0.80 

Carmona retusa 66.61 ± 0.98 4.33 ± 1.00 11.80 ± 1.00 4.10 ± 0.70 

Calamus guruba 72.39 ± 0.80 6.45 ± 1.03 1.73 ± 0.41 1.15 ± 0.60 

Dillenia pentagyna 81.45 ± 0.77 18.50 ± 0.99 16.78 ± 0.35 0.32 ± 0.11 

Ficus hispida 82.84 ± 0.70 1.75 ± 1.00 0.63 ± 0.47 1.13 ± 1.08 

Melastoma malabathricum 56.60 ± 0.71 7.75 ± 1.00 5.14 ±  1.00 5.48 ± 0.58 

Streblus asper 61.34 ± 0.77 5.59 ± 0.62 12.65 ± 0.99 1.48 ± 1.35 

Each value in the table was obtained by calculating the average of three determinants (n=3) and data are presented 

as Mean ± SD  

Table 3. Elemental analysis of 8 selected wild edible fruits of Odisha 

Fruit Iron 

(mg/100g) 

Manganese 

(mg/100g) 

Copper 

(mg/100g) 

Calcium  

(mg/100g) 

Antidesma ghaesembilla 5.60± 0.06 17.00 ± 0.40 15.00 ± 0.29 3.30 ± 0.16 

Careya arborea 4.20 ±0.10 12.00 ± 0.25 1.90 ± 0.04 2.70 ± 0.13 

Carmona retusa 5.90 ±0.10 12.00 ± 0.16 4.10 ±  0.14 1.20 ± 0.19 

Calamus guruba 8.50 ±0.19 50.00 ± 0.40 4.50 ± 0.19 1.70 ±  0.17 

Dillenia pentagyna 16.00 ± 0.37 12.00 ± 0.16 2.20 ± 0.18 4.50 ± 0.32 

Ficus hispida 6.20 ±0.24 17.00 ± 0.46 6.20 ± 0.15 5.00 ± 0.45 

Melastoma malabathricum 8.00 ± 0.19 12.00 ± 0.43 2.60 ± 0.13 2.50 ± 0.07 

Streblus asper 10.00 ± 0.34 17.00 ± 0.38 4.20 ± 0.20 3.00 ± 0.44 

Each value in the table was obtained by calculating the average of three determinants (n=3) and data are presented 

as Mean ± SD 



 

In other fruits, total protein content ranged from 4.1 ± 

0.01 to 0.9 ± 1.04 % (Fig. 4, Table 2). 

Mineral element analysis 

The mineral elements in 8 selected wild fruits were 

appreciably high. The highest iron (Fe) content was 

recorded in Dillenia pentagyna (16 ± 0.37 mg/100 g) and 

the lowest in Careya arborea (4.2 ± 0.10 mg/100 g) (Fig. 

5). Calamus guruba registered highest manganese (Mn) 

content of 50 ± 0.40 mg/100 g (Fig. 6). Amongst studied 

wild fruit species, maximum copper (Cu) was noted in 

Antidesma ghaesembilla (i.e.) 15 ± 0.29 mg/100 g and 

lowest in Careya arborea (i.e.) 1.9 ± 0.04 mg/100 g (Fig. 

7). Ficus hispida contained highest calcium (Ca) content 

i.e. 5 ± 0.45 mg/100 g and lowest in Carmona retusa 1.2 

± 0.19 mg/100 g (Fig. 8, Table 3). 

Discussion 

The result of nutrient analysis in 8 selected wild 

edible fruits revealed that wild edible fruits may be good 

substitute to cultivated fruits for their high nutrient and 

mineral content. As regard to moisture content, highest 

value was recorded in Careya arborea (85.22%) among 

all studied fruits. According to Mitchel et al. (1976), 

increase in moisture content reduces the proximate 

principles such as fat, protein, carbohydrate there by 

reducing the energy value, which stands true for C. 

arborea having lowest protein content (0.9%) and 

Dillenia pentagyna (0.32%). Similar values were found 

in moisture content within intra genus like Antidesma 

ghaesembilla (79.1%) and A. bunius (81.7%), Ficus 

hispida (82.84%), F. racemosa (81.9%) and F. carica 

(84.6%). However, Dillenia pentagyna (81.45%) and D. 

indica (72.1%) showed slight variations (French, 2006). 

The total carbohydrate content was reported by Seal 

(2012) in the wild flowers of Dillenia pentagyna 

(4.50%). In this study, however, we have recorded 18.5% 

carbohydrate in fruit sample. As far as carbohydrate 

content is concerned, D. pentagyna may be at par with 

other popular cultivated fruits like mango (17.00%) and 

pomegranate (17.17%) as reported by Nazarudeen 

(2010). Hegazy et al. (2013) reported 28.74% total 

carbohydrate content in Ficus palmata, which was higher 

than the value obtained in the present study with F. 

hispida (1.75%). However, 5.59% total carbohydrate was 

recorded in Streblus asper, which was higher than S. 

taxoides (4.75%) as reported by Mahapatra et al. (2012).  

Total sugar content in the fruits of Dillenia pentagyna 

was found 16.8% in the present study against the earlier 

report of Danish et al. (2006) with 27.6% sugar content. 

This value is quite higher when compared to cultivated 

fruit like grapes (16.25%). Similarly, other wild edible 

fruits like Streblus asper (12.7%) and Carmona retusa 

(11.8%) also recorded high sugar content in comparison 

to cultivated fruits like apple (10.39%), pineapple 

(10.8%) and pears (7.05%) as reported earlier by 

Nazarudeen (2010) and Mahapatra et al. (2012). 

The protein content was recorded highest in 

Melastoma malabathricum (5.48%) followed by 

Carmona retusa (4.1%) among all the studied fruits. 

However, within same genus Ficus hispida (1.13%) 

shared similar values with F. racemosa (1.3%) and F. 

carica (1.3%) while F. opposita (4%) and F. palmata 

(2.17%) revealed higher protein content than the 

presently studied species F. hispida. Antidesma 

ghaesembilla recorded higher protein content (1.3%) 

than A. bunius (0.7%) as reported by French (2006). 

Streblus asper also recorded higher protein content 

(1.48%) than S. taxoides (0.68%), pineapple (0.4%) and 

papaya (0.61%) as reported by Mahapatra et al. (2012). 
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Thus, Streblus asper, Melastoma malabathricum and 

Carmona retusa may be qualified as good substitute 

amongst above mentioned popular fruits in terms of 

protein content. The comparative study also revealed the 

superiority of wild edible fruits in respect of occurrence 

of micronutrient content. For instance, Dillenia  

pentagyna recorded highest iron (Fe) content (16 mg/100 

g) and Careya arborea the lowest (4.2 mg/100 g) which 

was still higher in comparison to pomegranate (0.30 

mg/100 g), banana (0.26 mg/100 g) and guava (0.26 

mg/100 g) as reported by Mahapatra et al ,(2012). Ficus 

hispida showed higher iron content (6.2 mg/100 g) than 

other species (i.e.) F. racemosa (1.3 mg/100 g) and F. 

carica (0.4 mg/100 g). On the other hand, F. opposita 

(0.1 mg/100 g) had less iron content than F. palmata 

(3.31 mg/100 g). Antidesma ghaesembilla recorded much 

higher iron content (5.6 mg/100 g) than A. bunius (2.5 

mg/100 g) as reported earlier (French, 2006; Faisal et al., 

2013). 

Manganese (Mn) content in the studied fruits 

showed highest in Calamus guruba (50 mg/100 g) 

followed by Antidesma ghaesembilla, Ficus hispida, 

Streblus asper which shared a common value (i.e.) 17 

mg/100 g. The above studied wild edible fruits are much 

higher in terms of manganese content than other wild 

fruits like Ziziphus spinachristi (0.61 mg/100 g), 

Sclerocarya birrea (0.11 mg/100 g), Haematostaphis 

berteri (0.76 mg/100 g), Ximenia americana (0.51 

mg/100 g) and Annona senegalensis (0.43 mg/100 g) as 

reported by Eromosele et al. (1991). The copper (Cu) 

content in the targeted fruits Antidesma ghaesembilla (15 

mg/100 g), Careya arborea (1.9 mg/100 g), Carmona 

retusa (4.1 mg/100 g), Calamus guruba (4.5 mg/100 g), 

Ficus hispida (6.2 mg/100 g) and Streblus asper (4.2 

mg/100 g)  was observed higher as compared to 

cultivated fruits like banana (0.078 mg/100 g), mango 

(0.11 mg/100 g), guava (0.23 mg/100 g), pomengranate 

(0.15 mg/100 g) as mentioned in the earlier report by 

Mahapatra et al. (2012).  

Calcium (Ca) is an extremely important 

micronutrient in the human body. Calcium content was 

found to be higher in Ficus hispida (5 mg/100 g) and 

Dillenia pentagyna (4.5 mg/100 g) among all the studied 

fruits. However, flowers of D. pentagyna showed more 

calcium content i.e. 133.30 mg/100 g when compared to 

fruits (Seal, 2012). Eromosele et al. (1991) reported 

calcium content in other wild fruits like Ziziphus 

spinachristi (0.61 mg/100 g), Sclerocarya birrea (225.0 

mg/100 g), Haematostaphis berteri (50.5 mg/100 g), 

Ximenia americana (3.3 mg/100 g), Annona senegalensis 

(28.9 mg/100 g) and Phoenix dactylifera (13.0 mg/100 g) 

which were having more calcium than the presently 

studied spp. Ficus hispida (5 mg/100 g), D. pentagyna 

(4.5 mg/100 g), Streblus asper (3 mg/100 g) and  

Antidesma ghaesembilla (3.3 mg/100 g). 

Conclusion 

The research work highlighted nutritional 

significance of 8 wild edible fruits as good sources of 

nutrition for rural population. The nutritional aspects 

were well compared with various commercial fruits like 

mango, grapes, pomegranate etc. It was believed through 

the present research work that all the studied species 

contained promising amount of protein, carbohydrate, 

sugar and minerals. These fruits may be of maximal uses 

as alternative source of food security to combat or 

mitigate malnutrition. Besides, these wild fruits may be 

included in agro and farm-forestry programme for 

domestication.  
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