
RESEARCH ARTICLES 
 

CURRENT SCIENCE, VOL. 114, NO. 6, 25 MARCH 2018 1222 

*For correspondence. (e-mail: anuradha.fst@gmail.com) 

Antioxidant and nutritional potential of some  
underutilized leafy vegetables consumed by  
tribals of Jharkhand, India 
 
Srivastava1,*, R. S. Pan1 and B. P. Bhatt2 
1ICAR-Research Complex for Eastern Region, Research Centre, Ranchi 834 010, India 
2ICAR-Research Complex for Eastern Region, ICAR Parisar, P.O. Bihar Veterinary College, Patna 800 014, India 
 

In the present study, 20 species of local underutilized 
leafy vegetables commonly consumed by tribals of 
Jharkhand, India have been identified through  
market survey of seven districts of the state. Among 
the leafy vegetables sold in fresh form, Amaranthus 
gangeticus was found highest in quantity followed by 
Amaranthus viridis, Ipomoea aquatica, Chenopodium 
album and Basella alba. Amongst those sold in dried 
form, Cassia tora was found highest in quantity fol-
lowed by Vangueria spinosa and Ipomoea batatas. The 
leafy vegetables were found to be rich in antioxidant 
activity, vitamin C and various minerals. 
 
Keywords: Antioxidants, leafy vegetables, nutritional 
potential, underutilized. 
 
THE state of Jharkhand is rich with respect to the diver-
sity of underutilized green leafy vegetables that are com-
monly consumed by the natives. These vegetables are 
nutritionally rich and adapted to low-input agriculture. A 
sizable proportion of these underutilized leafy vegetables 
is not cultivated and is collected from the wild. The term 
‘underutilized’ is commonly applied to refer to species 
whose potential has not been fully realized. The underuti-
lized plant species are traditionally used for their food, 
fibre, fodder, oil or medicinal properties. They have local 
or regional importance, but generally lack national recog-
nition and appreciation. However, these species have un-
der-exploited potential to ensure food security, nutrition, 
health, income generation and environmental services1. 
Jharkhand is the leader in the production of vegetables, as 
the agro-climatic conditions of the state are suitable for 
the cultivation of almost all types of vegetables. A wide 
range of underutilized leafy vegetables also constitute an 
integral part of the diet of tribal people, as they can con-
sume these plants in their immediate surroundings with-
out any investment. These underutilized leafy vegetables 
most often come from short-lived herbaceous plants, 
whereas leaves or flowers of some woody plants are also 
eaten by local people. During rainy and summer season, 
rural people collect various species of edible weeds from 

their agricultural and non-agricultural fields as well as 
from forestlands to supplement their staple food. These 
species consumed by tribal people in the form of leafy 
vegetables vary from locality to locality and season to 
season depending on the availability of resources. These 
leafy vegetables are cooked as ‘saag’, eaten raw or dried, 
and stored for use round the year. The diversity of leafy 
vegetable species offers a variety in family diet and con-
tributes to household food and nutritional security as well 
as increase in dietary diversity. Further, it provides rural 
households with supplemental income opportunities 
through sale in the markets. However, sometimes con-
sumption of these underutilized vegetables is not socially 
acceptable by the urban community because they are con-
sidered to be food for the poor and hence inadequate im-
portance is given to them in cropping pattern, production 
and consumption. 
 Many varieties of these underutilized leafy vegetables, 
both cultivated and wild varieties, are sold in these local 
markets in both fresh and dried form. Fresh leaves, tender 
shoots or flowers of these vegetables are cooked as vege-
tables with or without spices. During peak season, a large 
quantity of these leafy vegetables is harvested and dried 
by the local people. The method of household drying  
involves collection or harvesting of the leafy vegetables 
from agricultural fields, household surroundings or  
forests followed by washing and sorting to remove dirt 
and other unwanted particles. Leaves are then spread on a 
clean cloth in the sun for drying. Complete drying usually 
takes 2–5 days depending upon the weather and type of 
leafy vegetable. The dried leaves are then either simply 
pulverized with hands or ground in a pestle and mortar 
followed by sieving to produce a fine powder. These 
powdered, dried leaves are generally prepared in the form 
of soup with cooked rice water to be consumed during the 
lean period, when the supply of other vegetables is  
limited and prices are high. 
 The local leafy vegetables are among the most nutri-
tious as they are rich sources of minerals such as calcium, 
magnesium, iron and potassium as well as a good source 
of vitamins. They are also high in fibre, extremely low in 
fat and carbohydrates, and also provide a fair source of 
proteins. Thus, these leafy vegetables play a significant 
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role in reducing micronutrient deficiency and provide 
food security to the tribal population of rural Jharkhand; 
however, no systematic information is available regarding 
the nutritional composition of these lesser-known leafy 
vegetables. Apart from being a rich source of micronutri-
ents and vitamins, the leafy vegetables are also a good 
source of antioxidants. They contain a number of phyto-
chemicals which help protect the cells from oxidative 
damage induced by free radicals and thereby help reduce 
the oxidative stress2 and play a role in health manage-
ment, especially lowering the risk of chronic human  
ailments such as cancer, cardiovascular disease and other 
age-related disorders3. 
 Earlier studies have analysed the essential micronutri-
ents content in leafy vegetables and also in few wild spe-
cies of plant in India4. Researchers have also enumerated 
the traditional uses of these leafy vegetables along with 
their nutritional properties5–7. Information on the  
antioxidant activity of some leafy vegetables is also 
available8–12. However, no study has been conducted to 
estimate the antioxidant activity of underutilized leafy 
vegetables in Jharkhand, where they constitute a major 
part of the daily diet of the tribals. Further, only scattered 
information is available on the traditionally used local 
leafy vegetables in Jharkhand and their nutritional prop-
erties. Keeping these facts in view, we have surveyed  
selected districts of Jharkhand to assess the availability 
and extent of consumption of these lesser known leafy 
vegetables among the tribal people. Besides, biochemical 
analysis of these underutilized leafy vegetables, including 
antioxidant potential and nutritive value has been done to 
establish their nutritional and therapeutic authenticity. 

Materials and methods 

Study area 

The present study was conducted during 2014–15, in 
seven districts of Jharkhand – Ranchi, Khunti, Gumla, 
Lohardaga, West Singhbhum, Ramgarh and Hazaribagh. 
The area extends between 222723–231631N lat., 
852350–85475E long. and was selected due to the 
higher proportion of tribals inhabiting the region. A total 
of 20 markets, covering 306 vendors, including both pri-
mary and secondary vendors were surveyed for identify-
ing potential underutilized leafy vegetables of the state. 
The markets were surveyed during different seasons as 
the availability and the type of leafy vegetables vary 
widely with season. 

Methodology 

The main aim of the survey was to identify and collect  
information regarding the availability and consumption of 
underutilized leafy vegetables by the tribals and local 

people of Jharkhand. Plants were identified with their  
botanical names based on local names and after consider-
ing the literature on the flora of Jharkhand and Bihar13–15. 
Markets of tribal villages called ‘haat bazar’ were sur-
veyed. A preliminary survey was conducted to identify 
the important underutilized leafy vegetables sold in the 
markets and to collect information regarding their season 
of availability and annual consumption. For this, a year-
round continuous survey of randomly selected market 
places of all the districts was made to identify the poten-
tial underutilized leafy vegetables of Jharkhand. The pri-
mary and secondary vendors available in each market 
place explored were interviewed through pre-designed 
questionnaires to understand the annual rate of consump-
tion of these vegetables. Information on their habit, habi-
tat, parts used, their availability in the markets, the 
quantity sold in the market and period of their availability 
was collected from all the market places. On the basis of 
the information and primary data recorded, annual con-
sumption of these underutilized leafy vegetables in the 
markets (tonnes/year) was estimated using the following 
formula 
 
 Annual consumption (tonnes/year) 
 

   = Daily consumption per market (kg/day) 
 

    found in markets (numbers) 
 

    availability in markets (days/year) 

Sample preparation for biochemical analysis 

Samples of 20 potential species of these underutilized 
leafy vegetables were also collected from the markets and 
subjected to biochemical analysis. Five samples of each 
underutilized leafy vegetable were collected from differ-
ent markets and pooled for analysis. Antioxidant activity 
and nutritive properties, including moisture, vitamin C 
(ascorbic acid), total carotenoids and minerals content 
(marcominerals, viz. calcium, phosphorus, magnesium, 
potassium, sodium and sulphur and microminerals, viz. 
iron, zinc, copper and manganese) of these vegetables 
were analysed. All the biochemical analyses were carried 
out in three replications using fresh leaf samples, irre-
spective of whether they were sold in fresh or dried form 
in the markets. Analysis of antioxidant activity, vitamin 
C, total carotenoids and moisture content was performed 
on fresh samples for all the leafy vegetables. For minerals 
estimation, samples of fresh leafy vegetables were 
washed initially using tap-water followed by dilute hy-
drochloric acid (0.05 N) and finally with double-distilled 
water. The samples were then dried in an air oven at a 
temperature of 65  5C till the weight remained con-
stant for three consecutive days. The dried samples were 
then ground and passed through a 80-mesh sieve 
(180 m) to be used for analysis of minerals. 
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Antioxidant activity 

Antioxidant activity of the leaf samples was determined 
using two assays, viz. 2,2-diphenyl-1-picrylhydrazyl 
(DPPH) free radical scavenging activity and ferric reduc-
ing antioxidant potential (FRAP). Both assays are highly 
reproducible, accurate, simple and can be rapidly per-
formed16,17. 
 
Extraction: Sample extraction for both DPPH and 
FRAP assays was carried out using 80% methanol. One 
gram of fresh leaf sample was homogenized with  
20 ml of methanol (80%) in a pestle and mortar, and  
centrifuged at 4000 rpm. Supernatant was collected  
to be used for measuring the antioxidant activity. The  
pellet was again homogenized with 10 ml of methanol 
(80%). This extraction was repeated 2–3 times and  
the supernatants were pooled making up the volume to 
50 ml. 
 
DPPH free radical scavenging activity assay: Antioxi-
dant activity of fresh leafy vegetable samples was  
measured by DPPH radical scavenging ability18. The  
assay is based on the reduction of DPPH radicals in  
methanol by antioxidants, which cause a reduction of ab-
sorbance at 517 nm. The decrease in absorbance with 
sample addition was used for calculation of antioxidant 
activity. 
 
FRAP assay: This is based on the reduction of colour-
less ferric complex (Fe3+ tripyridyltriazine) to blue-coloured 
ferrous complex (Fe2+ tripyridyltriazine) by the action of 
electron-donating antioxidants at low pH (ref. 19). Anti-
oxidant activity was calculated by measuring the change 
in absorbance at 593 nm. A standard curve using different 
concentrations of ascorbic acid (20–100 g/ml) was also 
developed and results were expressed as mg ascorbic acid 
equivalent antioxidant capacity (AEAC)/100 g for both 
the assays. 

Ascorbic acid (vitamin C) 

Ascorbic acid was determined from fresh samples by  
volumetric method using 2,6-dichlorophenol-indophenol 
dye, which turns pink in acid solution20. 
 
Extraction: Ascorbic acid was extracted by macerating 
2 g of sample with 3% metaphosphoric acid in a pestle 
and mortar. The extract was filtered through Whatman 
No. 1 filter paper and volume was made up to 25 ml with 
3% metaphosphoric acid. 
 
Estimation: A suitable aliquot from the extract was  
titrated against 2,6-dichlorophenolindophenol-dye till the 
light pink colour appeared. Results were expressed in mg 
of ascorbic acid per 100 g of fresh weight. 

Total carotenoids 

Total carotenoids content was measured from the fresh 
leaf samples. Accurately weighed 500 mg of fresh leaf 
sample was homogenized with 500 ml of absolute ethanol 
followed by filteration. Absorbance of the diluted filtrate 
was then measured at 470, 649 and 665 nm wavelength. 
The total carotenoids content was then calculated on fresh 
weight (FW) basis21. 

Moisture content 

Moisture content of all the leafy vegetables was deter-
mined using the standard method of the Association of 
Official Analytical Chemists20. 

Minerals 

One gram of oven-dried sample was digested with diacid 
mixture (HNO3

 : HClO4
 : 9 : 4). After digestion and  

extraction of samples, total P was determined with the 
vanodomolybdophosphoric acid yellow-colour method22, 
total S was determined by turbidimetric method23, and  
total K and Na were determined using the flame photo-
metric method22. Water-soluble Ca and Mg were deter-
mined by the versanate method23. Water-soluble Fe,  
Mn, Cu and Zn were measured with an atomic absorption 
spectrophotometer (Analyst 100, Perkin Elmer, Norwalk, 
CT, USA). 

Statistical analysis 

Standard deviation was calculated for all the biochemical 
parameters. The data obtained on minerals content were 
also subjected to statistical analysis of variance 
(ANOVA) using completely randomized design. 

Results and discussion 

In the present study, 20 species of local underutilized  
leafy vegetables consumed by tribals of Jharkhand were 
identified through market surveys. These vegetables were 
sold in two forms in the village markets, viz. fresh and 
dried. Most of them were available during monsoon sea-
son, when they were collected and sold in fresh form in 
the local markets, while the surplus was dried and  
powdered at home and sold throughout the year in dried 
form, especially during the lean season, i.e. in winter. 
Some of these underutilized leafy vegetables are culti-
vated and others grow wild either in agricultural fields, 
wasteland or forest area. These underutilized leafy vege-
tables can be obtained from different plant types: herbs, 
shrubs, trees or creepers. The parts most commonly con-
sumed are leaves, but tender shoots, buds, flowers, flower
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Figure 1. Major underutilized leafy vegetables sold in fresh form in the tribal markets of Jharkhand, India. a, Amaranthus gangeticus L.; b, Ama-
ranthus viridis L.; c, Ipomoea aquatica L.; d, Chenopodium album L.; e, Hygrophylla spinosa T. Anders;  f, Basella alba L.; g, Marsilea minuta L.; 
h, Ficus geniculata Kurz; i, Bauhinia variegate L. (leaves);  j, Bauhinia variegate L. (flower buds); k, Crotolaria juncea L.; l, Indigofera pulchella 
Roxb. 
 
 
buds are also eaten. Table 1 provides information on local 
name, mode of cultivation, habit, parts consumed, avail-
ability and consumption of the underutilized leafy vegeta-
bles sold in fresh form in the markets. Based on availability 
and consumption in the market, Amaranthus gangeticus 
L. was found highest in quantity in the markets followed 
by Amaranthus viridis L., Ipomoea aquatica L., Cheno-
podium album L., Basella alba L., Centella asiatica (L.) 

Urban, Hygrophylla spinosa T. Anders, Bauhinia varie-
gata L. etc. (Figure 1). Besides these, few other local 
leafy vegetables are not sold in the market but rural peo-
ple collect them from their surroundings and consume 
them on a daily basis; for example, Oxalis corniculata L., 
Amaranthus spinosus L. and Polygonum plebeium. Table 2 
provides information regarding the local name, mode of 
cultivation, habit, parts consumed, availability and 
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Figure 2. Major underutilized leafy vegetables sold in the dried form in the tribal markets of Jharkhand. a, Cassia tora L.; b, Antidesma diandrum 
(Roxb.) B. Heyne ex Roth; c, Ipomoea batata (L.) Lam; d, Ficus geniculata Kurz; e, Vangueria spinosa (Roxb. ex Link) Roxb. 
 
 
consumption of underutilized leafy vegetables sold in 
dried form. Based on availability and consumption in the 
market, Cassia tora L. was found highest in quantity  
followed by Vangueria spinosa (Roxb. ex Link) Roxb., 
Ipomoea batatas (L.) Lam., Antidesma diandrum (Roxb.) 
B. Heyne ex Roth and Ficus geniculata Kurz (Figure 2). 

Antioxidant activity 

Figure 3 shows the antioxidant activity (mg AEAC/100 g) 
of 20 underutilized leafy vegetables analysed by DPPH 
and FRAP assays. 

DPPH free radical scavenging activity 

Figure 3 reveals that among the leafy vegetables studied, 
C. tora showed the highest DPPH free radical scavenging 
activity (2159.8  142.5 mg AEAC/100 g) followed by  
A. spinosus, H. spinosa, Moringa oleifera (leaves) and 
Ficus geniculata (2137.1  140.1, 1979.9  130.7, 
1782.5  68.34 and 1570.1  52.93 mg AEAC/100 g FW 
respectively). 

FRAP assay 

FRAP value for H. spinosa (5200  163.9 mg AEAC/ 
100 g) was recorded to be the highest followed by Indigo-
fera pulchella, Moringa oleifera (leaves), Chenopodium 
album L. and Ficus geniculata (4708.3  68.2, 4570  
152, 4500  163.3 and 4100  94.6 mg AEAC/100 g re-
spectively) among all the leafy vegetables analysed (Fig-

ure 3). The differences in the antioxidant activity by 
different assays may be due to various kinds of antioxi-
dants present in the samples, which react differently with 
the radicals used24. 
 Leafy vegetable species like H. spinosa, M. oleifera 
(leaves) and F. geniculata showed high antioxidant acti-
vity for both DPPH and FRAP assays, thus proving to be 
potent antioxidants. The high antioxidant activity of these 
wild leafy vegetables may be responsible for their wide 
use in the diet of the tribals25, probably because of their 
consequential health benefits and ethno-medicinal values. 
The leaves of H. spinosa have been reported to be useful 
in the treatment of abdominal disorders, urinary disor-
ders, inflammation, eye diseases, pain, ascites and anae-
mia26. M. oleifera leaves are used in the treatment of 
scurvy, hypertension and catarrhal infection7, and young 
leaves of F. geniculata help prevent colic and dysentery5. 

Ascorbic acid (vitamin C) 

Figure 4 shows the ascorbic acid content of 20 potential 
underutilized leafy vegetables of Jharkhand. It varied 
from 2.41  0.5 mg/100 g FW in A. viridis to 156.92  
4.37 mg/100 g FW in leaves of M. oleifera. In similar 
studies, vitamin C content of 34 leafy vegetables culti-
vated in India and 38 tropical leafy vegetables have been 
reported to be in the range 11.91  3.07–133  16.3 mg/ 
100 g and 10.19–211.20 mg/100 g respectively27,28. 
Moreover, Marsilea minuta, B. alba and B. variegata also 
showed higher ascorbic acid content (56.25  1.3, 
41.04  1.2 and 26.75  1.2 mg/100 g FW respectively) 
compared to other leafy vegetables analysed. 
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Figure 3. Antioxidant activity of potential underutilized leafy vegetables of Jharkhand. 
 
 

 
 

Figure 4. Ascorbic acid (vitamin C) content of potential underutilized leafy vegetables of Jharkhand. 
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Figure 5. Total carotenoids content of potential underutilized leafy vegetables of Jharkhand. 
 
 
Total carotenoids 

Carotenoids, besides their well-known provitamin A  
activity29, also function as antioxidants and enhancers of 
the immune response, and as such are associated with  
lowered risk of developing degenerative diseases30,31. In 
the present study total carotenoids content of 20 underuti-
lized leafy vegetables varied from 1.48  0.12 mg/100 g 
FW in Indigofera pulchella to 39.25  3.13 mg/100 g FW 
in C. tora. Moreover, V. spinosa, M. oleifera (leaves) and 
A. spinosus also showed higher amount of total carotenoids 
(38.02  2.91, 33.98  1.90 and 27.68  2.36 mg/100 g 
FW respectively) (Figure 5). Similarly, total carotenoids 
content of 70 edible wild forest green leafy vegetables 
collected and consumed by tribals of Andhra Pradesh has 
been reported to vary from 5.12 to 36.13 mg/100 g (ref. 
32). 

Moisture content 

The moisture content of 20 underutilized leafy vegetables 
varied from 55.52  0.22 g/100 g FW in flowers of I. pul-
chella to 94.15  0.33 g/100 g FW in B. alba leaves. 
Moisture content of some species whose edible parts are 
flowers, viz. I. pulchella (55.52  0.22 g/100 g FW), Cro-
tolaria juncea (66.11  0.07 g/100 g FW) and B. varie-
gata (71.96  0.35 g/100 g FW) was observed to be lower 
compared to other species (Figure 6). In another study, 

moisture content of 34 Indian leafy vegetables has been 
reported to be in the range 71.69  0.06–93.56 g/100 g 
(ref. 27). 

Minerals 

Table 3 shows the minerals content (mg/100 g) of poten-
tial underutilized leafy vegetables of Jharkhand, including 
both marcominerals, viz. calcium, phosphorus, magne-
sium, potassium, sodium and sulphur and microminerals, 
viz. iron, zinc, copper and manganese. Calcium and 
phosphorus are important for growth and healthy mainte-
nance of bones, teeth, muscle and blood33. Calcium con-
tent in all the leafy vegetables analysed ranged from 
125.8  3.1 mg/100 g FW in M. oleifera flowers to 
1737.8  9.2 mg/100 g FW in A. spinosus. Besides these, 
C. tora, I. batatas, C. asiatica and M. oleifera leaves also 
contained high amounts of calcium (1454.6  13.1, 
1329.6  7.2, 1189.1  9.3 and 1114.2  9.1 mg/100 g 
FW respectively). Similar results have been reported in 
34 green leafy vegetables of India, where although the 
values were lower (48.00–901 mg/100 g), A. spinosus,  
A. gangeticus and M. oleifera also showed comparatively 
higher amounts of Ca (372, 330  74.2 and 314  
71.0 mg/100 g respectively) compared to other leafy vege-
tables27. Phosphorus content in the samples varied from 
26.7  1.6 mg/100 g FW in I. pulchella to 525.3  5.2 mg/ 
100 g FW in A. gangeticus. Moreover, A. viridis, 
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Figure 6. Moisture content of potential underutilized leafy vegetables of Jharkhand. 
 
 
C. asiatica, B. alba and C. juncea also contained higher 
amounts of phosphorus (336.8  4.6, 325.8  3.8, 
311.8  4.4 and 256.6  3.1 mg/100 g FW respectively). 
However in another study, M. oleifera (leaves) was  
reported to contain the highest P content (109  
20.7 mg/100 g) amongst 34 species of leafy vegetables 
analysed27. Magnesium content varied from 254.3  
5.2 mg/100 g in flowers of M. oleifera to 1233.7  
8.1 mg/100 g FW in A. spinosus. The results are in con-
formity with other studies that reported A. spinosus to 
contain the highest amount of magnesium compared to 
other leafy vegetables analysed27,34. Besides, in the pre-
sent study, A. gangeticus, I. batatas, B. alba and A. viri-
dis also contained higher amounts of magnesium 
(1227.1  13.2, 1076.9  5.9, 1074.2  7.9 and 1073.1  
22.6 mg/100 g FW respectively). Dietary deficiency of 
magnesium, which is linked with ischaeamic heart dis-
ease, could be prevented by the regular consumption of 
these vegetables as they are a good source of the mineral. 
 Sodium content in these leafy vegetables varied from 
189.6  1.7 mg/100 g FW in the leaves of B. variegata to 
473.3  3.9 mg/100 g FW in I. aquatica. These values 
match favourably with those reported in five medicinally 
important leafy vegetables of Kamrup district, Assam 
(146.0–358.0 mg/100 g)35 and were higher compared to 
those reported in 34 leafy vegetables grown in India 

(9.34  2.11–111  34.1 mg/100 g)27. The potassium  
content of the leafy vegetables varied from 98.5  4.5 mg/ 
100 g FW in B. alba to 4516.1  18.2 mg/100 g FW in C. 
album. Similarly in another study also, C. album was 
found to contain the highest potassium content amongst 
four wild leafy vegetables of South Africa36. Besides 
these, species like C. asiatica, A. viridis, A. spinosus and 
C. juncea also contained higher amounts of potassium 
(3017.3  11.3, 2954.6  19.6, 2809.0  11.1 and 
2289.2  21.1 mg/100 g FW respectively). The high  
potassium content coupled with low sodium content, as 
observed in almost all the leafy vegetables analysed in 
this study, has been reported to be protective against 
many diseases37. These indigenous vegetables could 
therefore meet the daily requirements of potassium for an 
adult, and may be useful in the management of hyperten-
sion and other cardiovascular diseases. Sulphur content of 
the leafy vegetables analysed varied from 52.0  2.4 mg/ 
100 g FW in I. pulchella to 840.6  7.5 mg/100 g FW in 
flowers of M. oleifera. 
 Iron content in the local underutilized leafy vegetables 
in the present study varied from 7.2  0.3 mg/100 g FW 
in the leaves of B. variegata to 61.3  4.1 mg/100 g FW 
in A. gangeticus. However, a comparatively lower range 
of Fe (2.2–19.9 mg/kg) has been reported in 15 species of 
lesser known wild leafy vegetables of Dumka district,  
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Jharkhand6. In the present study, A. gangeticus, I. aquatica, 
A. viridis, A. spinosus and C. album were found to be rich 
in iron (61.3  4.1, 52.8  1.3, 38.4  3.3, 37.1  1.2 and 
37.0  2.5 mg/100 g FW respectively), and thus may help 
overcome some of the nutritional problems associated 
with iron deficiency. Zinc content varied among the leafy 
vegetables analysed, from 1.5  0.2 mg/100 g FW in 
leaves of M. oleifera to 9.9  1.3 mg/100 g FW in B. alba 
and copper content varied from 0.4  0.1 mg/100 g FW  
in M. minuta to 5.1  0.8 mg/100 g FW in C. juncea. 
These values are higher compared to those of Zn (0.3–
1.2 mg/100 g) and Cu (0.1–0.9 mg/100 g) reported in 21 
wild vegetables traditionally consumed in Northeast In-
dia38. Manganese content of the underutilized leafy vege-
tables varied from 0.9  0.1 mg/100 g FW in the leaves of 
B. variegata to 80.7  2.0 mg/100 g FW in Colocasia  
esculenta. These values are higher compared to those re-
ported in 15 species of lesser known wild leafy vegeta-
bles of Dumka district, Jharkhand (0.29–17.9 mg/100g)6. 

Summary and conclusion 

The present study has identified some of the potential un-
derutilized leafy vegetables in Jharkhand which are popu-
lar, widely consumed, nutritionally rich, easy to cultivate 
and market. The potential underutilized fresh leafy vege-
tables based on their availability as well as antioxidative 
and nutritional value were found to be A. gangeticus L., 
A. viridis L., A. spinosus L., I. aquatica L., C. album L. 
and B. alba L., whereas those which are sold in dried 
form were C. tora L., I. batatas (L.) Lam. and V. spinosa 
(Roxb. ex Link) Roxb. The results indicate the potentia-
lity of these inexpensive, easily accessible, but lesser 
known leafy vegetables as a source of unconventional 
food. There is good potential to include other popular 
species identified in this study in the cropping pattern and 
home gardens of tribal farmers of the state. These vegeta-
bles are nutritionally and culturally important, but wider 
cultivation is curtailed by lack of information on appro-
priate agronomic practices, supply of quality seeds and 
organized marketing in the city markets. Consumption of 
such valuable vegetables should be encouraged through 
awareness, so that a larger section of the population could 
include them in the dietary menu to get nutritional as well 
as health benefits. Moreover, the value-added products 
based on these leafy vegetables can be popularized 
among the urban people and can also provide livelihood 
security to the resource-poor farmers. 
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