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Introduction

Medicinal plants, since times immemorial, have been used in virtually all cultures as a source of medicine. The widespread use of herbal remedies and healthcare preparations, as those described in ancient texts such as the Vedas and the Bible, and obtained from commonly used traditional herbs and medicinal plants, has been traced to the occurrence of natural products with medicinal properties.
The use of traditional medicine and medicinal plants in most developing countries, as a normative basis for the maintenance of good health, has been widely observed. Furthermore, an increasing reliance on the use of medicinal plants in the industrialised societies has been traced to the extraction and development of several drugs and chemotherapeutics from these plants as well as from traditionally used rural herbal remedies. Moreover, in these societies, herbal remedies have become more popular in the treatment of minor ailments, and also on account of the increasing costs of personal health maintenance. Indeed, the market and public demand has been so great that there is a great risk that many medicinal plants today, face either extinction. Genetic biodiversity of traditional medicinal herbs and plants is continuously under the threat of extinction as a result of growth-exploitation, environment-unfriendly harvesting techniques, loss of growth habitats and unmonitored trade of medicinal plants.
The industrial uses of medicinal plants are many. These range from traditional medicines, herbal teas, and health foods such as nutriceuticals to galenicals, phytopharmaceuticals and industrially produced pharmaceuticals. Furthermore, medicinal plants constitute a source of valuable foreign exchange for most developing countries, as they are a ready source of drugs such as quinine and reserpine; of galenicals like tinctures and of intermediates (e.g. diosgenin from Discorea sp.) in the production of semi-synthetic drugs.The world market for plant-derived chemicals – pharmaceuticals, fragrances, flavours, and colour ingredients, alone exceeds several billion dollars per year. Classic examples of phytochemicals in biology and medicine include taxol, vincristine, vinblastine, colchicine as well as the Chinese antimalarial - artemisinin, and the Indian ayurdevic drug-forkolin. Trade in medicinal plants is growing in volume and in exports. It is estimated that the global trade in medicinal plants is US$800 million per year.
The botanical market, inclusive of herbs and medicinal plants, in the USA, is estimated, at retail, at approximately US$1.6 billion p.a. China with exports of over 120,000 tonnes p.a., and India with some 32,000 tonnes p.a. dominate the international markets. It is estimated that Europe, annually, imports about 400,000 t of medicinal plants with an average market value of US$ 1 billion from Africa and Asia. A growing awareness of this new contributor to the foreign-exchange reserves of several national treasuries is beginning to emerge. To satisfy growing market demands, surveys are being conducted to unearth new plant sources of herbal remedies and medicines.
The Ministry of Environment and forests have identified and documented over 9500 plant species of importance in the pharmaceutical industry , which are available in India. In the medicinal plants , WHO has estimated that about 80% of the population of developing countries rely on traditional medicines, mostly plant drugs for their primary health care needs. Moreover the modern medicine contain about 25% drugs derived from plants. There are estimated to be around 25000 effective plant based formulations available under the indigenous medicines. There are estimated to be over 7800 manufacturing units of medicinal drugs in India. As estimated  by the exim bank , the international market of medicinal plants related trade is to the tune of  US  $ 60 billion per year  having a growth rate of 7% per annuum. The annual exports of these plants is valued at Rs. 1200 million . Foreign exchange being earned by India from the exports of medicinal and aromatic plants is estimated to be over US $ 3000 million per annum. The export of these plants and their products have a tremendous potential particularly to advanced countries in Europe, USA and Japan

Kerala has a rich tradition in Ayurveda from very early period and contributed  much to the development  of this system  of medicine. The panchakarma therapy in Ayurveda is developed in Kerala as a part of Ayurvedic treatment and the well reputed Ayurvedic hospitals in India are in Kerala. The annual trade in Ayurvedic medicines is about Rs.200 crores in Kerala. Among the raw drugs used, only 7% is obtained from cultivated sources. Collection and trade of medicinal plants are highly complex in Kerala. The increased demand has lead to the over exploitation of these valuable plants resulting in depletion of many species from several forest areas.

Constraints in development

Market flexibility


In spite of regular internal demand and growing export, the trade in this sector is largely unorganised. This is largely because of fluctuations in the national and international prices on account of variable supply and demand that bring into conflict the interest of the growers and user industries. So far, India has been involved in the export of only large volume of raw materials. To achieve competitive advantage, we need to resort to low volume high cost trade through value addition to the raw and unfinished products. 

Deforestation

The treasure house of medicinal and aromatic plants is undoubtedly the forests. In India, a forest cover of 71.803 mha during 1950-’51 is at present disappearing at an annual rate of about 1.5m ha/year. What is left now is only 8% as against the mandatory 33% of the geographical area of 328.73 million hectares. It is estimated that with the present rate of destruction of tropical forest, 20-25% of the world’s plant species will be lost by the year 2000. It is also reported that 10% of India’s flowering plants come under threatened categories. The “Red Data Book of Indian plants” gives bare passport data on 620 species. About 1080 species under threat require enlisting and categorizing in the new I.U.C.N. red list. If this destruction of plant resource is continued unabated, it would undoubtedly undermine our indigenous systems of medicine which cater to the health care of over 80% of our rural mass.

Lack of modern approach

We ourselves are to be blamed for losing the traditional knowledge passed on to us by our ancestors. Local communities hold the utilisation of bio-diversity in different languages and in their diverse epistemological frameworks. Lack of proper documentation, verification, conservation and short-sighted policies and laws resulted in this state of affairs. There has so far not been an over all guiding frame work to bring harmony and coherence in the protection of our plant resources and utilisation of our indigenous knowledge systems. China has demonstrated the best use of traditional medicines in providing health care. China has pharmacologically validated and improved many traditional herbal medicines and eventually integrated them in formal health care systems.

Challenges Ahead

Bio-conservation

Bio-diversity is the vital factor for improving biological productivity. To ensure availability of raw materials of medicinal and aromatic plants in future, its intra-specific genetic resources must be conserved. For effective conservation, it is vital to identify the plants, outline their distribution and assess the scarcity or abundance. Steps should be taken to reintroduce the highly depleted species into those areas where they once grew wild. Priority for ex-situ conservation should be given to species whose habitat has been destroyed or cannot be safeguarded. Comprehensive data base is to be generated with all the pertinent data for judicial use and conservation, like scientific/vernacular/trade names, geographical distribution, status of availability, description of plant part used, method of collection, uses, major chemical constituents and biological activity, pharmacological/toxicological data, source of planting materials, demand/supply status etc. 

Cultivation

The conserved genetic variability of commercially potential medicinal and aromatic plants may be utilized for evolving better varieties for higher production of superior quality raw drugs. Conventional genetics and plant breeding methods are to be further supported by genomics research, which seeks to unravel the structure, function and evolution of whole genomes. Appropriate production technology with emphasis on organic and eco-friendly farming should be developed in term with Good Agricultural Practices (GAP).  Safety limits of pesticide residues, heavy metals and microbial and radioactive contaminants for all plant materials used in herbal medicines should be laid down conforming to these guidelines.  Each plant including its parts, which are being used in formulation or herbal drugs, should be standardized using modern scientific tools.  Emphasis on cultivation of medicinal and aromatic plants in homesteads, wastelands, avenues, public places, creation of groves, etc should be integrated with social and cultural life. Domestication and cultivation form the most formidable challenge for the use of medicinal plants as many species are still gathered from the wild and continued exploitation can endanger the survival of the species.  

Search for potential chemicals for treatment of various diseases (Bio-prospecting)

It is high time that we initiate a concentrated attempt for bio-diversity prospecting (bio-prospecting) for meeting the challenges of health care systems and natural product based industries in the coming years.  Bio-prospecting integrates the systematic research of new sources of economically valuable products.  This will help in the sustainable use of genetic resources and their conservation and helping the socio-economic development of the bio-diversity rich India.  

 Isolation of natural food colorants, fragrance and flavors hold an exciting industrial utilization of our bio-diversity.  The research will lead to identification of high yielding natural resources of aroma, flavour and dyes and development of economically viable and efficient process technologies. This potential area of development needs substantial input from biotechnology and phytochemistry and the infrastructure are to be developed accordingly.

Market Intelligence


  To ensure continued supply of raw materials to meet the growing market demand, constant surveillance is inevitable. The market intelligence agencies should be able to provide demand-supply projections, sourcing, internal and international pricing and liaison between the producer and the end user. Out of the large number of species being used in indigenous systems of medicine and perfumery, only less than 60 species have been introduced for cultivation. This situation has to be changed whereby major share of raw materials should come from cultivation. It should be ensured that the cultivators’ interest is protected without prejudice to the industry.  

Quality Assurance

      This is one area where much attention needs to be given in order to push our natural products to international market.  Quality control guidelines for raw materials with respect to their collection, storage, packaging etc for maintaining international standards should be strictly laid down.  Quality control parameters (both physical and chemical) right from raw material stage, through processing stage, to final product stage have to be standardized.  This involves modernization of processing procedures and phytochemical screening of raw materials and final products.  The most modern analytical tools should be used in line with ISO standards for strict quality control.

Intellectual Property Rights 

It is a reality that the economic future of any country lies in the number of patents it holds. In fact it is the number of patents and not the quality of patents that is going to add value to the market oriented research. There is an urgent need for public debates and educational programmes involving the scientists, judiciary, legislature and the people to bring in patent literacy and to establish ownership rights of the biological resources of the country. The decision of the World Intellectual Property Organization (WIPO) to explore the intellectual property needs, rights and expectations of holders of traditional knowledge, innovations and culture is an important step in widening the concept of intellectual property. Principles of ethics and equity demand that this invaluable component of Intellectual Property Rights (IPR) gets included when the Trade Related Intellectual Property Rights (TRIPs) agreement of the World Trade Organization (WTO) comes into force. Food and Agriculture Organization (FAO) has been a pioneer in the recognition of the contributions of farm families in genetic resources conservation and enhancement by promoting the concept of “Farmers Rights”. Like WIPO, the Union for the Protection of New Varieties of Crops (UPOV) should undertake the task of preparing an integrated concept of breeders’ and farmers’ rights. In a unipolar world, patent literacy is going to decide the economic winners of tomorrow.

Emerging opportunities for Kerala

Biocides: Biocide preparations from herbs, extraction and production of plant growth regulators and allelo-chemicals, etc are other areas of utilization of our indigenous knowledge and bio-diversity resources. The failures and non-sustainability of the chemical route to agriculture and health care provides an opportunity to re-evaluate our traditional knowledge systems on safe use of plant extracts for pest and disease management. Use of neem, other non-edible oils and extracts of many medicinal plants are well known.

Aromatherapy: It is gaining importance all over the world. It is an alternative system of medicine visualizing the use of aromatic essential oils to prevent and cure diseases in man and animals. Aromatherapy is the “therapeutic use of fragrances or volatile substances to cure and to mitigate or to prevent diseases, infections and indisposition only by means of inhalation.” This can easily be integrated with eco-tourism and will help to find domestic market for indigenous essential oils thus gearing up cultivation and production sectors.

Eco-technology: The ecological foundations essential for sustained advances in biological productivity and the atmosphere are experiencing gradual degradation or depletion. There is much to learn from the past in terms of the ecological and social sustainability of technologies. New developments have opened up new opportunities for developing technologies, which can lead to high productivity without any adverse effect on the natural resource base. Blending traditional and frontier technologies leads to the birth of eco-technologies with the combined strength of economics, ecology, equity, energy and employment. There is need to conserve traditional wisdom and practices which are often tending to become extinct.

Eco-tourism. Australia is the first country to have an eco-tourism strategy and Malaysia has followed suit. The diverse ecological zones of India offer tremendous scope for developing eco-tourism in the country. Development of eco-tourism can generate substantial foreign exchange without the usual disastrous ecological degradation associated with general tourism. It will help to promote and popularize the various indigenous systems of medicine, take people closer to nature and above all promote the overall well being of the people.


Kerala, with the richness in tradition of herbal use through Ayurveda, its richness in biodiversity and clean environment has the greatest potential in the country to earn tremendous foreign exchange through Eco-tourism, ayrveda and resource based value added industries.

