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Introduction

Kerala, the land of diversity in biological resources, culture, tradition and indigenous knowledge
practices lies along the windward side of the Western Ghats of Indian peninsula. Kerala state is
located in the tropical region of Indian peninsula and extends to an area about 38,863 km2, which
accounts for about 1.18 percent of the total area of the country. The Western Ghats represents one of
the twenty five biological diversity hotspots in the world. Among the states located within the Western
Ghats region, Kerala is the richest in all three levels of biodiversity such as ecosystem diversity,
species diversity and genetic diversity (KFRI, 2006). Though having a rich biological diversity and
several Indigenous Knowledge practices based on various natural resources, the sustainable utilization
of the biodiversity is found to be limited in Kerala. The Kerala part of Western Ghats is an abode of
thousands of potential medicinal plants with excellent curative properties which have been used in
different traditonal health care systems.  Some of the medicinal plants are endemic to this region. The
scope of a natural product in biodiversity rich state like Kerala is tremendous and under explored. As
of now only 10% of the world’s biodiversity has been tested for biological activity and there is a great
potential for leads from natural resources (Harvey, 2000).The paper deals with the great possibilities
for natural product research in the State of Kerala.

Plant diversity of Kerala state

The forests of Kerala are depositary of rich
biodiversity.  The diverse ecosystem of Kerala is
the domicile of thousands of plants, micro
organisms and animals among these many of them
are endemic to this geo-climatic condition.
Regarding the plant diversity of Kerala few
elements from plant world like Angiosperms,
Gymnosperms are only explored in detail for the
last few years. The diversity of micro organisms,
fungal diversity, diversity of micro lichens and algal
diversity are still under explored. From a recent
compilation the number of plants was recorded
as 10,735 species and animals were estimated as
5,103 species (KFRI, 2006).

Utilization of Plant Resources and
Indigenous Knowledge System in Kerala

Though blessed with rich biodiversity, the
people of Kerala are not properly aware about

the potential scope of biodiversity and its
sustainable utilization and this always leads to over
exploitation of some selected biological resources
which result in depletion of this invaluable and
intangible natural resource for the future
generation. The people are interacting with their
surrounding environment and their Indigenous
Knowledge is directly proportional to the
biodiversity of their habitat.  Forests of Kerala is
an abode of 43 tribal groups and the rural areas
inhabited by more than 200 other communities
with invaluable knowledge on plants and animals
in their surrounding. In any biodiversity rich
countries there are some information on the
utilization pattern, local name and distribution
among the native people which are preserved
through generation to generation either in codified
or non codified form.  It has been observed that
among the 10, 735 plant species we only know
the utilization potential of around 1300 species and
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which comes about 12 percent. Among the 5, 103
species of animals recorded we know the useful
aspects of less than 500 species.  The biodiversity
utilization aspects of thousands of species with
various potential applications are so far
unexplored and another factor is, among the
potential species, the suitable measures for the
sustainable utilization and conservation of
biological resources are also meagre. It requires
adequate methods and scientific tools for
sustainable utilization of biodiversity for better
livelihood and scope of natural products are
tremendous in this context.

A review on the various natural product
isolated and their source plants distributed in
Kerala revealed that Angiosperms are more
explored for natural products (400 species),
followed by Algae (55 species), Fungi (43 species),
Lichens (12 species), Pteridophytes (6 species),
Bryophytes (5 species) and Gymnosperms (one
species) (Table 1). The accessibility, size and
diverse uses in various traditional systems make
Angiosperms more popular and because of that
many of the natural products researchers are
concentrating them. However the potential uses
of other lower plant groups are also inevitable to
bring an exact picture of many valuable natural
products.

Natural Products

The term natural product is applied to
materials derived from plants, micro organisms,
invertebrates and vertebrates, which are fine

biochemical factories for the biosynthesis of both
primary and secondary metabolites. The plants
are one of the best sources of a wide variety of
natural products, the so-called secondary
metabolites. Since plant secondary metabolites
have evolved as factors in the interaction with
other organisms, many of them have interesting
biological or therapeutically activities that are
useful to man. As a consequence, a number of
these compounds are economically important,
serving as pharmaceuticals, aromatics, fragrances,
stimulants, colour or pesticides. The important
secondary metabolites produced by plants are
alkaloids, terpenoids, quinones, saponins,
glycosides etc. Natural products can be isolated
from various tissues and organs and from a wide
range of species. Industrially these serve as an
irreplaceable source of oils, flavours, fragrances,
resins, gums, waxes, saponins, pharmaceuticals,
plant and insect growth regulators and many other
products. The role of natural products in traditional
material culture such as various kinds of dyes and
pigments, which are used both in decoration of
textiles and other artefacts, in body painting and
as tanning agents is also important (Cotton, 1996).
Natural product chemistry deals with extraction,
isolation and structural elucidation, biosynthesis
and biological activity of various natural products
in living organisms.

The Role of Natural Products in Drug
Discovery

Drug development based on natural product
is an important and fast growing area due to the

Table 1. The Plant groups of Kerala and Natural Products Isolated

Plant Group No. of species as per No. of species exploredPercentage  of species
recent documentation for isolating from which natural

products are  isolated

Algae 325 55 16.92

Fungi 4800 43 0.895

Lichens 520 12 2.30

Bryophytes 350 5 1.42

Pteridophytes 236 6 2.54

Gymnosperms 3 1 33.33

Angiosperms 4500 400 8.88
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limitations of developing new synthetic molecules
based on the principle of active components or
pure chemicals. Clinical, pharmacological and
chemical studies on these traditional medicines,
which were derived predominantly from plants,
were the basis of isolation of most early medicines
such as aspirin, digoxin, morphine, quinine, etc
(Table 2). In spite of the competition from other
drug discovery methods, natural products are still
providing their fair share of new clinical candidates
and drugs. A review was done by Newman and

his team (Newman et al., 2003) analyzed the
number of natural product derived drugs present
in the total drug launches from 1981 to 2002.
Natural product derived drugs are well represented
in the top 35 worldwide selling ethical drug sales
of this decade, also a total of 15 were launched
which included new drug types such an
antimalarial arteether, the anti-Alzheimer’s drug
Galantamine (galanthamine) and the antibacterial
Lipopeptide, Daptomycin (Newman et al., 2003).

Table 2.  Some of the important drugs from natural products and their plant sources*

Sl. Drug developed and Class of Drug Source plants Family Medicinal uses
No. compound

1 Digoxin, Digitoxin  (Cardiac Glycoside) Digitalis purpurea Scrophulariaceae Atrial fibrillation

2. Ajmaline, Reserpine (Alkaloid) Rauvolfia serpentina Apocynaceae Atrial fibrillation

3 Atropine (Alkaloid) Atropa belladona Solanaceae Ophthalmic diseases

4 Vincristin, Vinblastin (Alkaloid) Catherantheus roseus Apocynaceae Hodgkin’s disease
and pediatric
leukemia

5 Quinine (Alkaloid) Cinchona pubescenceRubiaceae Malaria

6 Aspirin (Alkaloid) Filipendula almaria Rosaceae Analgesic,
 inflammation

7 Ephedrine (Alkaloid) Ephedra sinica Ephedraceae Bronchodialator

8 Morphin, Papaverine (Alkaloid) Papavera somnifera Papaveraceae Analgesic,
 antispasmodic

9 Taxol (Diterpinoid) Taxus bacata Taxaceae Anticancerous

10 Theophylline (Alkaloid) Camellia sinensis Theaceae Diuretic, asthma

11 Camphor (Terpenoid) Cinnamomum camphoraLauraceae Rheumatic pain

12 Colchicine (Alkaloid) Colchicum autamnale Liliaceae Gout

13 Euginol (Terpenoid) Syzygium aromaticum Myrtaceae Toothache

14 Papain (Alkaloid) Carica papaya Caricaceae Attenuates mucus

15 Picrotoxin( Sesquiterpine) Anamirta cocculus Menispermaceae Barbiturate antidote

16 Podophyllotoxin Podophyllum peltatum Berberidaceae Condilomata
 acuminata

17 Sennoside A, B
(Anthraquinone Glycosides) Cassia unguistifolia Fabaceae Laxative

18 Cocaine (Alkaloid) Erythroxylum coca Erythroxylaceae Ophthalmologic,
 anesthetic

19 Psoralin(Alkaloid) Psoralia corylifolia Fabaceae Vintilago

20 Cascara(Quinone) Rhamnus purshiana Rhamnaceae Purgative

*Modified from Ballick and Cox (1996)
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According to Newman et al. (2003) the
competitive nature of the pharmaceutical industry
in particular has brought natural product chemistry
to a crossroad. Developing new drugs is profitable,
and the pharmaceutical industry is constantly
growing. New innovations such as High
Throughput Screening (HTS), which involves
automated, miniaturized assay techniques, have
made it much easier to determine the potential
uses of a new compound. State-of-the-art HTS
machines can test up to 10,000 compounds in one
week, a big improvement on the 10,000 per year
that were tested in the mid-80s. Ultimately though,
natural product chemistry is waiting for a
breakthrough that will bring discovery of new
compounds with potential uses.

Despite a period in which pharmaceutical
companies cut back on their use of natural
products in drug discovery, there are many
promising drug candidates in the current
development pipeline that are of natural origin.
Technical drawbacks associated with natural
product research have been lessened, and there
are better opportunities to explore the biological
activity of previously inaccessible sources of
natural products (Harvey, 2008).

Scope of Natural Products in Kerala

Bioactive natural products have an enormous
economic importance as specialty chemicals.
Apart from drugs, they can also be used as lead
compounds, nutraceuticals, cosmetics etc.
Structural diversity of natural compounds makes
them a very valuable source of novel lead
compounds against newly discovered therapeutic
targets.

The natural product diversity of any country
is directly proportional to its biodiversity. There
are more than thousand native plants known to
the traditional healers of Kerala with medicinal
property. The different system of medicine like
Ayurveda, Sidha, Folk medicine and
Ethnomedicine have been utilizing the scope plant
diversity for curing hundreds of disease and
several species are found to be endemic to this
geographical region. Sasidharan (2004) estimated
that there are about 4679 species of flowering
plants in Kerala 1, 637 are endemic to Southern

Western Ghats region. The natural products in
endemic species are unknown to the science and
there is enough scope for exploring and isolating
hitherto unknown potential compounds (Table 3).

The “Jeevani’ a drug developed by the
scientists of Tropical Botanical Research
Institute(TBGRI), Thiruvananthapuram is one the
most suited example for scope natural product
based on Ethnobotanical knowledge of the Kani
tribes which later turn to a source of income for
the informant community. There are thousands
of such information among the tribals and locals
which are irrecoverably getting lost due to the lack
of scientific documentation and validation. As far
as the medicinal plants of Western Ghats are
concerned, the phytochemical and biological
activity studies are in few numbers only. Therefore
it necessitates the detailed studies on
phytochemical as well as pharmacological aspects
which will certainly pave way to the discovery
and development of new drug leads.

The hundreds of plants and marine biota are
also a potential source of variety of compounds
and their sustainable extraction and application will
certainly pave the way for major and minor
industries for developing new process and
products like dyes, paints, oils, resins, gums, waxes,
plant and insect growth regulators etc.

Conclusion

One of the best methods for utilizing the
biodiversity of Kerala is to explore the scope of
natural products in various life forms and identify
the potential application of the products in an
international level either in pharmaceutical or
chemical industry. All the steps could be done
through collaborative efforts from Government
authorities, Regional research centers, National
research organizations, industries, Non
Governmental Organizations with the active
participation of local people. Prior to doing any
serious attempt on the exploration of Natural
product or any other utilization aspects of
biodiversity, the main concern should be given for
the preparation of biodiversity registers, detailed
scientific documentation of Indigenous Knowledge
of various biological resources, detailed studies
on conservation status of biological resources with
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high utilization potential, sustainable utilization and
conservation of all natural resources. Therefore
serious strategy action plan from Government
authorities for protecting these intangible resources

are inevitable and certainly it will lead our country
to more powerful, peaceful, healthy and
developed.

Table 3. Some of the important plant families among the angiosperms(Flowering plants) occurring
in Kerala with more endemic specie and scope for exploring natural product.

S. No Name of the Family Number of Scope of natural product to be
Endemic species explored

1. Rubiaceae 138 Pharmaceuticals, dyes

2. Poaceae 137 Pharmaceuticals, oils, plant and insect growth
regulators

3. Orchidaceae 117 Pharmaceuticals, flavours

4. Fabaceae 90 Pharmaceuticals, dyes

5. Acanthaceae 88 Pharmaceuticals, dyes

6. Asteraceae 60 Pharmaceuticals, oils, dyes, flavours

7. Euphorbiaceae 55 Pharmaceuticals, oils, dyes

8. Melastomataceae 50 Pharmaceuticals, dyes

9. Lauraceae 48 Pharmaceuticals, oils, dyes, flavours

10. Lamiaceae 48 Pharmaceuticals, oils, flavours

11. Asclepiadaceae 35 Pharmaceuticals

12. Annonaceae 22 Pharmaceuticals, oils, dyes

13. Myrtaceae 20 Pharmaceuticals, oils, dyes, flavours

14. Zingiberaceae 16 Pharmaceuticals, dyes, oils, flavours

15. Dipterocarpaceae 11 Pharmaceuticals, incense, Flavours,

16. Apiaceae 11 Pharmaceuticals, oils

17. Clusiaceae 9 Pharmaceuticals, oils, dyes

18. Lythraceae 9 Pharmaceuticals

19. Apocynaceae 8 Pharmaceuticals

20. Rananuculaceae 7 Pharmaceuticals
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