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Introduction
Present day health care scientists are engaged in development of

herbal formulations for all kind of health related problems as an
alternative to modern medicine which show high level of side effects.
Now a day’s use of indigenous medicines from plant origin has
enormously increased worldwide. The world market for herbal drugs,
herbal products and raw materials is estimated as US $80-90 billion
and is expected to grow [1] to US $5 trillion by the year 2050. India is
known for immense wealth of long established acquaintance and
perception in the use of herbal medicines since ancient time. Indian
herbal formulation industry is growing enormously every year with
widespread market growth per annum. The increased global demand
for herbal plants and their various constituents opened a new avenue
to expand the Indian trade and commerce [2]. The scientific validation
and technological standardization of herbal drugs may be achieved
using a safe path of reverse pharmacology approach based on
traditional knowledge database [3]. This may help in drug discovery,
development and therapeutics, more than all, may help in dealing with
a distinctive Western bias against Indian traditional medicine [4].

Herbal Drug Technology
Technology ply vital role in all most all the fields of our daily life.

Pharmaceutical technology is utilized in the development of medicinal
products. Similarly, herbal drug technology is utilized to transfer the
plant materials into medicines, where it is very much essential to take
care about proper integration of modern advanced scientific
approaches and traditional wisdom in order to standardize and control
the quality of final herbal product. Herbal health care products vary in
composition and characteristics due to their variable sources and
chemical complexity. Proper identification and quality assurance of the
raw material is, therefore, an essential preliminary step to ensure
reproducible quality herbal drugs, which contributes to its safety and
efficacy [5,6].

Herbal Drug Technology and Molecular Markers
Since, herbal products contains poly medicinal constituents make it

impossible to analyse them all qualitatively or quantitatively. The
analysis of constituents and estimation of various contaminants needs
advanced analytical techniques. Some chemical and biological markers
developed by these techniques are found to be useful in stability testing
and biological standardization of these products. In order to ensure the
quality, efficacy and safety of herbal products WHO has given
guidelines for identification and evaluation of traditional medicines
through the application of molecular markers [7]. In these modern
days, pharmacognosy is being considered as a molecular science due to

the ability of molecular markers as vital tools in mutiny of biochemical
compounds and macromolecules such as proteins and
deoxyribonucleic acids (DNA). Molecular markers such as genetic
markers are able to recognize plant at genomic level and institute novel
values in standardization and quality control of herbal products and
hence, considered most suitable and ubiquitous to most of herbs.
Molecular markers have highly polymorphic nature, show prevailing
legacy, occur frequently in genome, unbiased to environmental
conditions and easily available, highly reproducible and allow easy
exchange of data between laboratories [8]. Genetic based molecular
markers find wider applications not only in the fields of physiology,
taxonomy, embryology, genetics and many more but also widely used
for validation of plant species of medicinal significance. The
conventional evaluation parameters of herbal products based on
chromatographic and spectroscopic techniques suffer with certain
limitations due to their variable resources and chemical complexity. In
the modern era of herbal drug development and discovery,
biotechnology based applications ply the crucial role, whereas, current
practice of herbal drug research focus on perfect integration of chemo
type-based techniques and genotype based molecular techniques so as
to achieve optimal characterization of herbal materials. Generally,
biochemical constituents such as primary and secondary metabolites
and other macromolecules such as nucleic acids are referred as
molecular markers. However, secondary metabolites as molecular
markers have been extensively utilized in standardization and quality
control of herbal products.

Conclusion
World’s several research institutes are involved in extensive research

work on genomic based molecular markers which are successfully
being used in identification and analysis of herbal medicines. Several
Indian agricultural universities and research institutes are exploring
DNA-based techniques in genotyping of medicinal plants. Easy
extraction of DNA from fresh as well as dried organic plant tissues
ensures simple detection of sample under test. Several methods which
are based on DNA markers are being used for plant species
characterization and detection of adulteration have been published.
These molecular marker techniques can be used in for cultivation of
medicinal plants, identification, and detection of adulterants and to
prevent its counterfeit commercialization in herbal formulations.
Advanced biotechnological approaches such as gene manipulation,
cloning, sequencing, gene expression can be used to enhance the yield
of secondary metabolites. Hence, the availability of such advanced
molecular approaches in fingertips role of herbal drug technology is
expected to be more challenging in future days.
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