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ABSTRACT 
Until just recently, analysis of food was limited to the flavor of food and its nutritional value. 
However, there is growing evidence that other components of food may play an integral role in 
the link between food and health. There are large numbers of nutraceutical vegetables growing 
in the State of Jharkhand which are regularly consumed by the ethnic communities.  These plant 
resources grow profusely on wasteland, free of insecticides/pesticides and give new palatable 
taste. These vegetables are lesser- known to the common people or they feel inferiority to accept 
these vegetables in their dietary menu. In the present investigation 20 leafy vegetables have been 
described with their   biochemical evaluation on account of nutrients and secondary metabolites 
to prove their nutraceutical status. The phytochemical analysis of all the studied plants revealed 
carbohydrates, proteins, fats and fibers as nutritional components, whereas the presence of  
alkaloids, flavonoids, saponins, tannins, terpenoids, cardiac glycosides and phlobatanins, support 
therapeutic properties. The consumption of such important plant resources should be encouraged 
and popularized as these could be beneficial resources for prevention, management and 
treatment of chronic diseases of the modern age. 

Key Words : Nutraceutical, Vegetables, Health security, Nutritional, Secondary  
metabolites, Therapeutic 

 
INTRODUCTION 

The traditional and herbal medicines are known 
as essential resources of nutraceuticals which 
could provide a variety of beneficial effects on 
human health. Nutraceuticals or functional foods 
are natural bioactive, chemical compounds that 
have health promoting, disease preventing and 
curative properties. The secondary metabolites 
give them a specific medical benefit other than a 
purely nutritional. Nutraceuticals have thus dual 
role to play : as food and therapeutic agent, i.e. 
aids in prevention and/or treatment of disease 
and/or disorder. The other benefit is, being 
natural, they have no side effects as other 
therapeutic agents. Nutraceuticals may range 
from single isolated nutrient dietary supplement 
or secondary metabolites to genetically 
engineered designer foods. Nutraceuticals have 
been claimed to have a physiological benefit or 
provide protection against the diseases and/or 
found to act as, cardiovascular  agents,  antiobese  

agents, antidiabetics, anticancer agents, immune 
boosters, chronic  inflammatory disorders, 
degenerative diseases.    
An estimated 12,000 of the world’s plants are 
edible. More than 90% of the world’s food 
comes from only fifteen plant species. According 
to Jaenicke and Hoschle-Zeledon over 50 percent 
of the world’s daily requirement of proteins and 
calories is obtained from only three crops, wheat,  
maize and rice. The dependence on a few 
domesticated species limits dietetic diversity and 
leads to over dependence on limited resources. 
By contrast, ethnobotanical investigat-ions on 
WEPs (Wild Edible Plants) suggest that more 
than 7,000 species have been used for food in 
human history. Wild foods remain important in 
all agricultural systems. They can form an 
important addition to people’s diets, providing 
essential vitamins and minerals.   Wild foods also 
play a role as famine and seasonal foods. 
Equally, they can form important sources of 
income. Wild foods may be collected   anywhere   
in   the environment. Some might come from *Author for correspondence 
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forests or areas of natural vegetation, many are 
gathered in fields, pastures, roadsides and other 
types of wastelands. Wild food plants have 
therefore been named the hidden harvest of 
agriculture. The document of Rathore shows the 
presence of 600 WEP species in India.1,2 
In India, there are large numbers of ethnic 
communities, who live in the heartland of forest, 
lead a primitive life, deprived off all modern 
amenities and entirely dependent upon plant and 
plant products for their livelihood. The state of 
Jharkhand is tribal dominated where more than 
30 tribes have been reported who have their own 
customs and cultures. The rice is their main 
cereal food, however, for vegetables they depend 
on wild vegetables, fruits, flowers, tubers and 
rhizomes which grow profusely of their own, 
without any inputs, on in hospitable conditions. 
These resources are also called under- utilized 
vegetables as it is not known to outside world or 
their consumption is not socially  acceptable 
because it is considered to be  Poor’s diet.  
Different plant parts are used as vegetables in 
different species such as leaves, young shoots, 
stem, tender flowers/fruits/ pods, roots, rhizome 
and tubers. Specially, leafy vegetable are cooked, 
boiled, eaten raw or dries and stored for uses 
round the year.  
Recently, its importance has been realized 
because these vegetables also give health 
protection on account of the presence of 
secondary metabolites of therapeutic importance. 
Developmental activities undertaken by the 
Government and private agencies are at rapid 
pace in the state of Jharkhand.  This has resulted 
depletion of forests and as a consequence forest 
dwellers get compelling force to leave their 
homeland, where they were residing for 
thousands of years , and to migrate a alien places 
to attend unskilled work  for their sustenance. At 
this juncture it is scared that if this trend 
continues for some more time the valuable plant 
genetic resources would be lost shortly. At the 
same time, the knowledgeable persons who are 
treasure trove and have acquired the knowledge 
about the therapeutic utility of plants from their 
predecessors will be forgotten.  

AIMS AND OBJECTIVES 
The present work has been undertaken aiming to 
make a systemic compilation of nutraceutical 

leafy vegetables commonly consumed by ethnic 
communities of the state of Jharkhand and to 
make biochemical analysis to establish 
nutritional and therapeutic authenticity. The 
study will create awareness towards restoration, 
protection and conservation of valuable plant 
resources. 

METHODOLOGY 
Study area 
Jharkhand, one of the most significant mineral 
producing States of India, came into existence on 
November 15, 2000, engraved out of the one-
time State of Bihar.   Lush green forest spreads 
on 29% of the total area of the state.  
Jharkhand (Jhar + Khand) stands for Land of 
Forest, cultural name given to forest highland of 
Chotanagpur plateau. The land is eastern corner 
of  Vindhya mountain series and has rich plant 
and ethnic diversities. It extends between latitude 
22°00’ and 24°37’ N and longitude 83°15’ and 
87°01’ E. Height of the Jharkhand plateau ranges 
between 1000 -3000 ft. above the mean sea level. 
Jharkhand is surrounded by five states namely 
West Bengal, Chattisgarh, Odisha, Uttar Pradesh 
and Bihar.  
Jharkhand is inhabited by more than 30 tribal 
communities viz., Oraon, Munda, Mahli, Baraik, 
Bhumij, Goriat, Karmali, Bedia, Bhuiya, Lohra, 
Santhal, Ho, Gond, Kharia, Korba and some 
indigenous caste such as Mahto, Gonjhu, Ghansi, 
Teli etc.  
Research design  
The proposed investigation was carried out 
continuously for past three years i.e. from Jan 
2009- Jan 2012. The plant materials of 
nutraceutical importance were collected from 
different sites of Jharkhand. The valuable 
plants were collected and identified with their 
botanical names based on local names. Several 
books on plants of Jharkhand were consulted 
for correct information and authentication. For 
the survey work 50 villages were selected 
prioritizing the ethnic population especially the 
tribal groups. Visit to villages was done at 
regular interval for collecting information, 
specimen and to photograph the plants.   Most 
of the remote villages were surveyed three 
times while those in the more accessible     
areas were visited several times with an aim to  
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obtain authentic information and to collect 
plant specimens in their appropriate growing 
seasons. All wild species were considered for 
this study and information was collected with 
reference to the use of plants as food item and 
medicinal uses.  Herbaria were prepared 
adopting standard practice and preserved in the 
University Department of Botany for refer-
ence.  Nutrients, carbohydrates, proteins, fats, 
moisture and fibers were estimated as per the 
standard method and phytochemical tests were 
for different types of secondary metabolites 
(flavonoids, saponins, tannins, phlobatannins, 
alkaloids and glycosides).   

RESULTS  AND  DISCUSSION 
More than 100 nutraceutical leafy vegetables 
have been collected from the study areas but 
25 plants species of nutraceutical values have 
been described in the present paper giving their 
botanical names with families and common 
names. Their nutritional analysis has been 
shown in Table 1 and phytochemical screen-
ing for secondary metabolites has also been 
shown in Table 2. 
1. Botanical name : Amaranthus gangeticus 

Roxb.(Amaranthaceae), Lal bhaji sag 
Nutritional value : Leaves and stem are 
used as sag.  
Medicinal value : It is used as astringent, 
in heavy bleeding during menstrual period, 
hemorrhage, applied as emollient poultice 
in ulcerated condition of throat and mouth. 

2. Botanical name : Amaranthus spinosus 
Linn.(Amaranthaceae), Kataili Chaulai 
Nutritional value : Leaf and tender shoots 
are eaten. 
Medicinal value : Considered sudorific 
and febrifuge, also used as lactagogue, 
leaves emollient. Infusion of shoots used 
in eczema.  

3. Botanical name : Amaranthus viridis 
Linn.(Amaranthaceae),  Gandhari sag 
Nutritional value : Leaves of the plant is 
cooked with spices and eaten with rice.    
Medicinal value : The leaves act as 
emulient. Useful in scorpion bite. Found to 
be antipyretic, diuretic, antirheumatic and 
treats  ulcer.  Plant  has  analgesic,  antiem- 

etic, laxative and appetite stimulatory 
property. 

4. Botanical name : Basella rubra 
Linn.(Chenopodiaceae), Poi sag 
Nutritional value : Leaves and young 
stems are cooked as vegetable. 
Medicinal value : Plant is found to be 
laxative, diuretic, aphrodisiac and tonic. 

5. Botanical name : Bauhinia purpurea 
Linn. (Caesalpiniaceae),  Koinar Sag 
Nutritional value : Leaves and flowers 
are eaten as vegetables.    
Medicinal value : Roots carminative. 
Leaves are laxative and anthelmintic. 

6. Botanical name : Boerhaavia diffusa Linn 
(Nyctaginaceae), Khapra Sag 
Nutritional value : The leaves are eaten 
as vegetable. 
Medicinal value : Leaf decoction useful in 
alleviating swelling of limbs during 
pregnancy. Leaf juice is applied to cure 
eye infection. Leaves in combination with 
other plants are useful in nephritis 
syndrome and low blood pressure.  

7. Botanical name : Cassia tora 
Linn.(Caesalpinaceae), Chakor  
Nutritional value : Leaves are cooked as 
sag. 
Medicinal value : Effective in intestinal 
disorder, popular drug for Jaundice, cures 
night blindness. 

8. Botanical name : Centella asiatica 
Linn.(Apiaceae), Beng sag 
Nutritional value: Leaves consumed as 
sag. 
Medicinal value : Decoction is used in 
treating leprosy, useful in tuberculosis and 
popular brain tonic. 

9. Botanical name :   Chenopodium album 
Linn.(Chenopodiaceae),  Bathua Sag  
Nutritional value: The leaves and twigs 
are used as vegetables. 
Medicinal value : It is considered to 
possess laxative and anthelmintic 
properties. 

10. Botanical name : Cleome viscosa 
Linn.(Capparidaceae), Hurhuria sag 
Nutritional value : Leaves of the plant is 
cooked as vegetable. 
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Medicinal value : The plant is 
anthelmintic and used to increase sweating 
to reduce fever. The leaf juice is digestive 
and good for ear pain.  

11. Botanical name : Corchorus olitorius  
Linn.(Tiliaceae), Birnarcha, Pat sag  
Nutritional value : Leaves consumed as 
sag. 
Medicinal value : Leaves are used for 
ascites, pain, piles, and tumors. Plant is a 
folk remedy for aches and pains, 
dysentery, enteritis, fever, dysentery, 
pectoral pains, and tumors.  

12. Botanical name : Euphorbia hirta Linn. 
(Euphorbiaceae), Dudhi sag  
Nutritional value : Stem and leaves are 
used as sag. 
Medicinal value : Leaves capable of 
regulating heart beat and breathing rate. It 
improves lactation and cures tuberculosis. 
Helps in removing worms from children 
stomach. 

13. Botanical name : Ipomea reptans (Linn.) 
Poir. (Convolvulaceae), Kalmi sag 
Nutritional value : It is highly consumed 
amongst ethnic people. 
Medicinal value : Juice of the plant is 
emetic and purgative and antidote to 
poisoning. 

14. Botanical name : Melochia corchorifolia 
Linn. (Sterculiaceae), Dela sag  
Nutritional value : Leaves are consumed 
as sag. 
Medicinal value : Leaf and root are 
antidysenteric. Leaf is applied as poultice 
for swellings of abdomen and sores. Leaf 
and stem boiled in oil is used to prevent 
bad consequences from bites of water 
snakes. 

15. Botanical name : Moringa oleifera Linn. 
(Moringaceae), Munga 
Nutritional value: Whole plant is useful. 
It is mainly valued for tender pods. The 
leaves and flowers are also eaten as 
vegetables. 
Medicinal value: All parts of the tree is 
used in the treatment of venomous bites, 
rheumatism and as cardiac and circulatory 
stimulant.  Leaves  are  used  in scurvy and  

catarrhal infection, also used as emetic and 
helpful in hypertension.  

16. Botanical name : Oxalis corniculata 
Linn.(Oxalidaceae) 
Common name : Amti Sag. 
Nutritional value : Leaves are eaten as 
salad and cooked as vegetable. Seeds 
consumed at the time of scarcity.     
Medicinal value : Fresh juice of plant is 
given in dyspepsia, piles, anaemia and 
tympanitis. Infusion of leaves is used to 
cure opacity of cornea. 

17. Botanical name : Portulaca oleracea 
Linn.(Portulacaceae), Golgola sag 
Nutritional value : Cooked as sag mixed 
with other pot herbs available. 
Medicinal value : Plant is refrigerant 
(reduces body heat), mild spasmodic, 
diuretic and antiscorbutic. Used in scurvy 
and in diseases of liver, spleen, kidney and 
bladder. 

18. Botanical name : Spinacea oleracea Linn. 
(Chenopodiaceae), Palak Sag. 
Nutritional value : Leaves cooked as sag 
with several vegetables. 
Medicinal value : Seeds are cooling and 
laxative. Used during jaundice. 

19. Botanical name : Trianthema decandra 
Linn. (Aizoaceae),  Purni sag 
Nutritional value : Consumed as sag. 
Medicinal value : Root is deobstruent. 
Used for treating asthma. Found effective 
in hepatitis and amenorrhoea.  

20. Botanical name : Tridax procumbens 
Linn. (Asteraceae),  Manya arkha  
Nutritional value : Tender plant parts 
consumed as sag. 
Medicinal value : Leaves is styptic, 
antidiarrhoeal and antidysenteric. The leaf 
juice exhibits antiseptic, insecticidal and 
parasiticidal properties. 

A resurgence of interest has developed in wild 
species for their possible medicinal values in 
diets. Wild plant species provide minerals, fibre, 
vitamins and essential fatty acids and enhance 
taste and colour in diets. In addition, they have 
antibacterial, hepatoprotective and anticarcinog-
enic, immunity enhancing properties, and 
therefore having medicinal values.  
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In the present investigation all the studied 
vegetables reveals therapeutic properties in 
addition to nutritional fulfilment for e.g. 
Centella asiatica is used in skin diseases and 
beneficial as memory enhancer, Marsilea 
minuta is used for sound sleep, Moringa 
oleifera is highly valued vegetable used to 
alleviate hypertension, Boerhaavia diffusa, 
Chorchorus olitorius, Coccinia deltoides, and 
Spinacia oleracea  show anticancer activities.  
Similar results have also been reported by 
many other workers.2-4 It was also recorded 
that many of the ‘sags’ eaten in one region 
were not known to other regions. Some ‘sags’ 
are   restricted   to  a particular area only due to  

their edapho climatic conditions. For example, 
Sunsuni ‘sag’ (Marsilea minuta ) grows on  
marshy land, while beng ‘sag’ (Centella 
asiatica) on moist soil , especially bunds and 
canals. However, Khapra ‘sag’ (Boerhaavia 
diffusa) is found on road sides. Pakhna ‘sag’ 
(Begonia picta) grows on moist soil on higher 
altitude. Bioactive compounds are normally 
accumul-ated as secondary meta-bolites in all 
plant cells but their concentration varies 
according to the plant parts, season, climate 
and particular growth phase. Leaves are one of 
the highest sources of accumulation and are 
highly beneficial as nutraceutical leafy 
vegetables.5,6  

Table 1 : Nutritional values of nutraceutical leafy vegetables 

S/N Botanical name 
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1. Amaranthus gangeticus Roxb. 93 3.6 0.4 1.3 1.5 
2. Amaranthus spinosus Linn. 84 3.8 1.6 0.5 8.9 
3. Amaranthus viridis Linn. 91 2.1 0.9 1.3 2.5 
4. Basella rubra Linn. 93 3.5 1.9 0.4 0.6 
5. Bauhinia purpurea Linn. 74.6 6.6 1.1 3.5 1.2 
6. Boerhaavia diffusa Linn 89 1.4 1.8 1.2 3.2 
7. Cassia tora Linn. 85 0.8 2.1 0.9 1.6 
8. Centella asiatica Linn. 69 2.2 2.0 0.7 1.7 
9. Chenopodium album Linn. 84 4.2 0.8 2.2 7.5 
10. Cleome viscosaa Linn. 81 3.4 0.5 1.6 4.6 
11. Corchorus olitorius Linn. 84.1 5.7 0.4 2.0 12.6 
12. Euphorbia hirta Linn.  74.4 3.6 1.1 7.5 10.7 
13. Ipomea reptans (Linn.) Poir. 91.0 3.0 0.6 0.8 4.3 
14. Melochia corchorifolia Linn. 63 2.5 1.3 2.6 3.2 
15. Moringa oleifera Lam. 84 6.5 1.4 1.8 3.1 
16. Oxalis corniculata Linn. 68 1.6 0.4 2.1 7.1 
17. Portulaca oleracea Linn. 83 1.9 0.5 1.5 11.5 
18. Spinacea oleracea  Linn. 86.4 2.2 0.4 0.5 5.0 
19. Trianthema decandra Linn. 93.3 1.9 0.2 0.9 4.2 

20. Tridax procumbens Linn. 90 3.6 0.6 0.7 5.3 
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Table 2 : Phytochemical screening of nutraceutical leafy vegetables 

S/N Botanical name 
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1. Amaranthus gangeticus 
Roxb. 

+ + + + + + - 

2. Amaranthus viridis Linn. + + + + + + + 
3. Amaranthus spinosus Linn. + + + + + + + 
4. Basella rubra Linn.  + + + + - + - 
5. Bauhinia purpurea Linn. + + + - + + + 
6. Boerhaavia diffusa Linn. + - + + + + - 
7. Cassia tora Linn. + + + - - + + 
8. Centella asiatica Linn. + - - + - + + 
9. Chenopodium album Linn. + + + + - + - 
10. Cleome viscosa Linn. + + - + + - - 
11. Corchorus olitorius Linn.  + + + - + + - 
12. Euphorbia hirta Linn.  + + - + + + - 
13. Ipomea reptans (Linn) Poir.  + + + + - + + 
14. Melochia corchorifolia Linn.  + + - + - + + 
15. Moringa oleifera Lam. + + - + - + + 
16. Oxalis corniculata Linn. + + + + + + + 
17. Portulaca oleracea Linn. + + + + + + - 
18. Spinacea oleracea Linn. + + + + - + - 
19. Trianthema decandra Linn. + - + + - + + 
20. Tridax procumbens Linn. + + + - - + - 

CONCLUSION 
Vegetables are considered to be a good source of 
dietary supplement on account of carbohydrates, 
proteins, fats, oils etc. Out of the huge numbers 
of vegetables, hardly 24-26 types of vegetables 
are consumed by the common people. Very 
recently, world -wide attention has been drawn 
towards the Lesser- known or under-utilized 
vegetables, widely consumed by the ethnic 
communities, which additionally provide health 
security. Such vegetables are integral part of their 
diet as they get these plants in their immediate 
surroundings without any investment. Since   
both  the  nutritional  and  health  are  guarded by        

these resources, therefore such vegetables 
areconsidered as ‘Nutraceutical’. They possess 
preventive or curative properties against 
cardiovascular disease, ageing, diabetes, obesity, 
hypertension, insomnia, ageing and cancer etc. In 
addition to their nutra-medicinal properties, they  
also  show  biotic  and  abiotic tolerance, thrive 
well without any input, give new palatable 
taste and are free of any insecticides or 
pesticides.Agro-technique should be developed 
for their mass cultivation, so that employment 
could be generated.  Consumption of such 
valuable vegetables should be encouraged 
through awareness so that larger section of 
population  could include  these  vegetables  in  
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their dietary menu to get immunity from 
different kinds of diseases automatically.  
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