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 Extracting phytochemicals or phytocompounds for the upliftment of general 

health and sustainability is one of the greatest needs of the millennium. Plants 

have immense quality in regard to secondary metabolites although not required 

for general growth and development yet are very much necessary for forming 

a protective gear and maintaining homeostasis. With their immense diversity 

in curing various diseases, these plants' secondary metabolites therefore must 

be put forth and given much importance in generation and production from the 

root level to the mission worldwide. Along with the increasing cases of failure 

in the usage of chemotherapeutic drugs and their utilities, the implementation 

of secondary metabolites for their various medicinal characteristic in 

therapeutic cases are also increasing in demand. With the increasing demand 

for Ayurveda treatment and the popularity of the mass, it can be positively 

taken up as a means of earning capital and making self-sustaining. North-

Eastern states of India in this regard are a vital source of income and also a 

media to generate and bring indigenous products to the world. 
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1. INTRODUCTION 

Plants the most successful form of life on earth, have evolved numerous characteristics to overcome 

the challenge of immobility, through physical and biochemical pathways, enabling the mechanisms of their 

self/cross-pollination and dispersal of seeds, fighting variations in climatic changes and the coexistence with 

herbivores and pathogens which are the intruders [1], [2]. Plants produce a vast and varied combination of 

organic compounds, amongst which most do not appear to have a direct relationship in growth and 

development. These secondary metabolites, very often are diversely spread amongst restricted taxonomic 

groups within the plant kingdom. Various biochemical pathways permitted the synthesis of phytochemicals. 

Secondary metabolites created from primary ones do not have direct involvement in the growth, development, 

and reproduction but are molecules that primarily involve in the overall maintenance, a state called homeostasis 

of the organism [1]. Secondary metabolites are generally not required in standard metabolic processes but are 

important for protection, protection, competition, and species interactions, but are not necessary for survival. 

Secondary metabolites are specific in maintaining several health processes, such as sustaining the healthy 

functional status of the cells within organ systems of the organism [3]. These are also referred to an as rich 

reservoirs of bioactive compounds. In comparison with primary metabolites, secondary metabolites present in 

plants are an integral part of the communication of plants with their environment. These have diverse chemical 

https://creativecommons.org/licenses/by-sa/4.0/
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structures and biological activities. These are the major mechanism against herbivores, pest, and pathogens  

[2]-[4].  

Secondary metabolites are expressed in numerous combinations all through the plant starting from the 

leaves, roots, shoots, bark, at different stages of growth such as seedling till the mature tree as shown in  

Table 1. Once thought to be worthless waste material, secondary metabolites are now considered to be 

invaluable constituents of plants being expressed to gain a selective, adaptive advantage by these sessile 

organisms. Although it is so very important yet only a small percentage of it has been phytochemicals 

investigated [5]. Anti-oxidants like phenols, steroids, and flavonoids make them beneficial food items besides 

being rich in vitamins, minerals (10 types), and amino acids (17 types). Besides their nutritional aspect, they 

are believed to have anti-aging properties, decrease blood cholesterol, acts as appetizers, enhanced appetite, 

and are believed to have anti-microbial properties [6].  

 

 

2. PHYTOCHEMICALS 

Phytochemicals are not vitamins or minerals but are a bioactive compound found in plant foods that 

work with nutrient and dietary fibers to protect against disease [7]. Phytochemicals naturally occur in plants 

providing them color, odor, and flavor. They also influence the various chemical processes inside our bodies 

in useful ways. Thousands of phytochemicals have been identified for which scientists have only begun to 

investigate their potentiality [8]-[11]. Lists some of the phytochemicals with their food sources and potential 

benefits. 

 

 

Table 1. List of phytochemicals with their sources and benefits 
Phytochemicals Their Source Their Benefits 

Carotenoids  Red, green, yellow, orange fruits and vegetables 

especially carrots, sweet potatoes, winter squash, 
tomatoes, citrus, melons, cruciferous vegetables.  

Antioxidants; reduce the accumulation of plaque in 

arteries, promote cell differentiation. 

Flavonoids  Most fruits and vegetables, especially citrus, 

onions, apples, grapes, tea.  

Antioxidants for carcinogens suppress malignant 

changes. Protect eyes, nerves from inflammation and 
damage from diabetes: improve symptoms of allergy, 

asthma, and arthritis.  

Ellagic Acid  Strawberries, grapes, raspberries, apples  Neutralize cancer-causing chemicals found in tobacco 
smoke, processed foods, and barbecued meats.  

Phenolic Acids  Citrus, whole grains, berries, tomatoes, peppers, 

parsley, carrots, cruciferous vegetables, squash, 
yams, most other fruits, and vegetables.  

Help resist cancer by inhibiting cell proliferation induced 

by carcinogens in target organs, inhibit platelet activity, 
decrease inflammation, and act as antioxidants.  

Indoles  Cruciferous vegetables, such as broccoli, cabbage, 

kale  

Block cancer-causing substances before they can damage 

cells.  
Isothiocyanates, 

such as 

sulforaphane  

Cruciferous vegetables  Inducing protective enzymes; suppressing tumor growth.  

Lignans  Flax seeds, berries, whole grains  Antioxidants and insoluble fibers, block or suppress 

cancerous changes; particularly protective against colon 

cancer and heart disease. 
Saponins  Garlic, onions, legumes, soybeans,  Inhibit tumor promoters induced by excessively fatty 

diet: lower circulating levels of fats.  
Protease 

Inhibitors  

All, plants, especially soybeans  Reduce inflammation of arthritis; antiviral and 

antibacterial; suppress the enzyme  

 

 

3. INDIAN DISCOVERIES WITH PHYTOCHEMICAL DATABASES 

Plant components found naturally are predominantly found to treat various ailments. These 

secondary metabolites exert various significant pharmacological and toxic effects on human beings. These 

chemically active compounds are the metabolites found primarily and secondarily depending on the 

chemical structure, functional groups, and derivatives [12]. Medicinal plants which have an important role in 

averting diseases like diabetes, cancer, disease related to the heart have plentiful bioactive. The major classes 

of phytochemicals with disease-preventing functions are dietary fibers, antioxidants, anticancer, detoxifying 

agents, immunity-potentiating agents, and neuropharmacological agents as shown in Figure 1. Each class of 

these functional agents consists of a wide range of chemicals with differing potency [4]. Phytochemical analysis 

of the extract indicated the presence of saponin, phenol, phytosterol, steroid, terpenoid, flavonoid, 

carbohydrates, and proteins while tannin, glycoside and plobatanin were absent [13]. India is rich in the flora 

of indigenous medicinal plants has been used for centuries in traditional Indian medicine to treat human 

diseases. Phytochemicals of medicinal plants include a diverse chemical space for drug discovery. 

IMPPAT, a comprehensive online database on the phytochemistry of Indian medicinal plant s enables 
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computational approaches towards natural product-based drug discovery. It is a manually curated database 

of 1742 Indian Medicinal Plants, 9596 Phytochemicals, and 1124 Therapeutic uses spanning 27074 plant-

phytochemical associations and 11514 plant-therapeutic associations. Within IMPPAT, about a subset of 

960 potential drug gable phytochemicals is filtered, of which majority have no significant similarity to 

existing FDA-approved drugs, and thus, rendering them as good candidates for prospective drugs [4]. 

 

 

 
 

Figure 1. The production of secondary metabolites is tightly associated with the pathways of  

primary/central metabolism 

 

 

4. AVAILABILITY IN NORTHEASTERN INDIA 

According to Kumar et al. [14], Vaidya and Devasagayam. [15], Narayana stated that: 

 

“States of the North East in the country are best suited for medicinal plant supply chain 

with their topography, soil and climatic conditions,”  

 

North East India comprises seven states i.e., Arunachal Pradesh, Assam, Manipur, Meghalaya, Mizoram, 

Nagaland, Sikkim, and Tripura distinguished by diverse physical geography, starting from plains, plateaus, and 

mountains with associated valleys. The region receives moderately high rainfall. About 200 tribes of different 

ethnic groups with distinct cultural entities inhabit the region where agriculture is the main occupation of the 

people and the crops grown are rice, brinjal, ginger, chilies, maize, turmeric, potato, cucurbits, taros, and yams 

[16], [17]. The inhabitants of the hilly regions practice ‘Jhum’ or ‘Shifting’ cultivation in which they cultivate 

cereals, vegetables, and fruits. A rich variety of germplasm exists under various crops that include upland rice, 

brinjal, ginger, chilies, maize, turmeric, grain legumes, sweet potato, cucurbits, taros, and yams. The 

importance of agriculture and the diversity of medicinal plants cannot be ignored when it comes to cultivation 

in Northeastern India [5], [14], [15], [18].  

Since the early 1970’s different groups in various Universities and Research Institutions have been 

working on ethnobotany and traditional knowledge system of the region from where most of the publications 

were concerned with the agricultural operations or ethical studies in the plant species including shifting 

cultivation and festivals of the region. Ethnobotanical reports were mainly on age-old locally available 

medicinal plants with a few information’s on food and beverages [19]-[21]. Search for medicinal plants in 

North Eastern India has been carried out in the various forests including raw and locally prepared drugs markets 

up to the range wherever medicinal plant products are sold in the markets. Various attempts have also been 

made for habituation through the cultivation of medicinal plants from one area to another in the region [5], 

[18].  

High-valued medicinal plants from the states of Northeast are tried to cultivate in various 

environments with changes in habitat. But sustainability rate of such processes is not that much positively 
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counted [22]-[24]. They fail to grow if there’s a change in the habitat changed, fail to fruit. Needless to say, 

fruiting is a major component of pharmaceutics [2]. 

Based on the observation of the ethnic botanical research publications it may be said that India has a 

good hold on documentation in this field, however, the country has so far not been able to converge this 

information into the economic growth and development of itself [18], [25], [26]. The screening of the ethnos 

medicinal plants for active chemical compounds has to be done to discover new novel drugs. This valuable 

ethnobotanical information and the enriched region with the resources are on a high alert to be conserved and 

should be adopted for indigenous utilization by the tribes residing over the region [25]. They should be trained 

in beneficiary harvest practices and post-harvest techniques for a good yield. The rich bio-resources have to be 

translated into products and uses without which the rich resources have no value for the poor stricken people 

of the region who are the custodian of it [27]-[29]. 

 

 

5. PRESENT SCENARIO ON UTILIZATION OF MEDICINAL PLANTS 

From the ancient periods, medicinal plants are the integral components of traditional medicine 

systems worldwide. The selection of medicinal plants for therapeutic application by a traditional community 

is not random but based on certain criteria. These knowledge systems were developed and acquired through 

many generations [1]-[2]. Cross-cultural knowledge transmissions and acquired knowledge from different 

media also contribute to enriching this knowledge system. As this system is dynamic, any external influences 

such as deforestation and socio-cultural changes will hurt such a knowledge system. Northeastern India is 

immensely rich in medicinal plants and the use of these is being carried over by generations after generations. 

The traditional attempt of reviving these practices is still on hand but any breakage in the process may lead to 

loss of data and knowledge [2]. 

Herbal drugs are essentially important compounds in traditional medicine in several countries 

including India where Ayurveda, a well-established and highly followed system of medicine using plants, 

animals, and minerals for the wellbeing of humankind has become a hot spot of mega biodiversity. The 

government of India has taken several initiatives to develop modern technology which can conserve and further 

these medicinal plants can be efficient to interrelate research and developmental activities as well as to prepare 

databases [15]. Priority of the Indian Council of Agricultural Research and the Department of Biotechnology, 

Government of India demand that the top 20 medicinal plants in India be imported and exported from India 

according to the world demands [30]-[33]. Pharmacological departments have also validated scientifically the 

activity of age-old drugs used in Ayurveda has reincarnated faith in the traditional system, of selecting plants 

only based on experience [1]-[4],[14].  

The matter of attraction for the pharmaceuticals, scientists, and traders is the discoveries of the 

medicinal plants in the states of Northeast India and is being regularly carried out [34]-[37]. Scientific and 

technological intervention is to be carried out to bring a change in their skills and in converting the rich bio-

resources into economic wealth. The people should be encouraged to take up entrepreneurship by sustainable 

utilization of the rich bio-resources and unmatched indigenous knowledge with value-added through scientific 

and technological incorporations from the various research institutions in the country [38], [39]. The 

endangered species of indigenous medicinal plants are to be conserved and the knowledge of traditional 

cultivation should be passed on. These resources can be used to earn capital for the benefit of the people of the 

region and the country [18], [25], [26].  

 

 

6. CONCLUSION 

The secondary metabolites have a great and enormous dynamic impact on humankind and are 

emerging to be a nature’s boon by its rich diversity and variations. The secondary metabolites such as alkaloids, 

saponin, phenol, phytosterol, steroid, terpenoid, flavonoid, carbohydrates, and proteins while tannin, glycoside 

and plobatanin have been reported to be potentially active against various ailments. Its importance is increasing 

due to the failure of several therapeutic chemicals in providing treatment to the conditions prevailing. In the 

view of providing new and effective treatment therapy, secondary metabolites usage can be a great help to 

humankind. Also, to add some more goodness to it, the awakening of the rich knowledge of the Indian 

population on the medicinal plants and their utility will certainly be none other than beneficial for the mass. 

The growth of entrepreneurship among the local people and the tribes of North-Eastern India will immensely 

affect its economy as well as will bring focus to the remote areas of India. 
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