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Drug discovery and development from natural products are gaining highly.
Organic compounds from terrestrial and marine plants have extensive past
and present use in the treatment of many diseases and serve as compounds of
interest both in their natural form and as templates for synthetic
modification. It is known that drug is developed from various compounds
extracted from medicinal plants. But the medicinal value prepared from a
plant of specific region is different from that plant of other regions. The
study of variation in the medicinal value obtained from these plants is a
computationally intensive task. It is observed that the medicinal value is a
function of molecular sequence of the plant. The DNA sequence analysis
reveals that the medicinal value depends on the structure of DNA.
Understanding the functions of genes is a major post-genomics challenge.
Analysis of gene expression becomes necessary for better understanding of
molecular mechanisms, providing clues about regulatory mechanisms,
biochemical pathways and broader cellular function. The gene expression
profile of a cell determines its phenotype, function and response to the
environment. This seems to be a new area of research, known as herbal
bioinformatics. Here a review on bioinformatics studies that have contributed
to medicinal plants research has been extensively made and seen that
advanced signal processing tools and computational intelligence techniques
can be adopted for the analysis of DNA sequence of representative medicinal
plants to draw any conclusion.
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Introduction:

conservation strategies, more genomics, proteomics and
metabolomics information needs to be produced [15].

Since historic times plants have been used as a
source of medicine and several commercially important
drugs are of plant-based origin. Herbal medicines are
gaining popularity worldwide as they are safe to human
health and affordable. Plant derived medicine is an
important source of life saving drugs, but the genome
information of most important medicinal plants is still
unavailable. The need of the hour is to identify more
functional genes and enzymes that control secondary
metabolite production in medical plants, develop new
methods for systematics, engineer resistance to number
of biotic and abiotic stresses, and develop new
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World Health Organization estimates that 80% of
people in Asia and Africa rely on herbal medicines for
some aspects of their primary health care [14]. To
understand the biological and other metabolic processes
of medicinal plants it is essential to study these plants
using a combination of omic approaches. In order to
analyze the data generated from such studies in
bioinformatics and other associated tools are essential
[7]. cDNA microarray examines the gene expression
profiles of hairy root of Salvia miltiorrhiza Bunge at
different stages [4]. Such experiments aim to identify
genes that are in charge of regulating production of
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secondary metabolites with medicinal value. Many
authors have reported using transcriptome approaches
for identifying specific gene functions from medicinal
plants.

Metabolomics is useful for medicinal and aromatic
plants due to the fact that one of the main objectives of
studying medicinal plants is to find active compounds,
which, in fact, are metabolites. Therefore, fast
development of metabolomics technology provides us a
valuable opportunity to advance the studies of
medicinal plants. Recent advances in metabolomics
have enabled rapid identification and quantification of
as yet unknown metabolites [13].There is very few
genomes of medicinal plants that have been fully
sequence.. The Azadirachtaindica (neem) tree is a
source of a wide number of natural products, including
the potent biopesticideazadirachtin [9]. In spite of its
widespread applications in agriculture and medicine,
the molecular aspects of the biosynthesis of neem
terpenoids remain largely unexplored. Most of the
published proteomics data of medicinal plants are most
obtained from Medicago the focus of these studies is on
the protein expression and phosphorylation changes at
various conditions [1, 3, 5]. The traditional approach
towards discovery of plant-based drugs often times
involves significant amount of time and expenditure.
These labor-intensive approaches have struggled to
keep pace with the rapid development of high-
throughput technologies. In the era of high volume,
high-throughput data generation across the biosciences,
bioinformatics plays a crucial role. This has generally
been the case in the context of drug designing and
discovery. However, there has been limited attention to
date to the potential application of bioinformatics
approaches that can leverage plant-based knowledge.
Here, we review bioinformatics studies that have
contributed to medicinal plants research. In particular,
we highlight areas in medicinal plant research where
the application of bioinformatics methodologies may
result in quicker and potentially cost-effective leads
toward finding plant-based remedies.

Recognition of medicinal plant species or plant
characters can be accomplished through the use of
genomic DNA sequences unique to a species, a group
of species, or a species variant. Currently, species are
identified by measuring levels of chemical compounds
in plants but the same level of compounds may be
present in a number of different species. DNA
identification relies upon the genetic individuality of
the species which is unique and therefore is much more
accurate. The system, which is also faster and cheaper
than the current means of identification, can detect the
presence of the plant species expected in a product as
well as detect any adulterant material, therefore
showing if the plant medicine being tested is what it is
supposed to be.

High throughput sequencing of genomes and
transcriptomes has revolutionized and accelerated the
pace and progress of research across the life sciences.

www.ijarst.com

Jayakishan Meher

In plants, the application of these approaches to model
organisms and major agricultural crops (e.g.,
Arabidopsis, rice, sorghum, maize and poplar) has
provided tremendous insight into plant metabolic
processes. However, while primary and intermediary
metabolism is conserved across the plant kingdom, the
specialized secondary metabolic pathways leading to
medicinal compounds are not well conserved. Indeed,
medicinal compounds are often produced by a handful
of plant genera or species. As a result, progress in
understanding and manipulating these taxonomically
restricted metabolic pathways, many of which produce
compounds of pharmaceutical importance, has not
benefited to the same extent from the genomics
revolution.

Image analysis of Medicinal Plants:

The medicinal plants are used in Ayurveda
medicines. Manual identification of medicinal plants
requires a priori knowledge. Automatic recognition of
medicinal plants is useful. Medicinal plant species, such
as Papaya, Neem, Tulasi and Aloevera are considered
for identification and retrieval. Jianlin Zhang et al in
2010 [6] have presented a novel technique that
employs both the color and edge direction feature for
Content Based Image Retrieval. R. Vijay Arjunan et al.
in 2009 [11] have presented empirical results for the
domain of high resolution computed image flowers
using color histogram. The retrieval accuracy of 91% is
reported using quadratic distance measure and
Euclidean distance measure. Shamuk sural et al. in2002
[12] have proposed a segmentation and histogram
generation using the HSV color space and an analysis
based on visual perception of the variation in hue,
saturation and intensity values of an image pixel in
image retrieval.

A methodology for color and edge histogram based
medicinal plants image retrieval has been demonstrated
[2]. The color histograms are obtained in RGB, HSV
and YCbCr color spaces. The number of valleys and
peaks in the color histograms are used as features. But,
these features alone are not helpful in discriminating
plant images, since majority plant images are green in
color. Edge direction histograms in the work are used to
get edges in the stem and leafy parts. Finally, these
features are used in retrieval of medicinal plant images.
Absolute distance, Euclidean distance and mean square
error, similarity distance measures are deployed which
shows an average retrieval efficiency of 94% and 98%
for edge and edge direction features respectively. It is
necessary to develop an automatic method that
identifies the medicinal plants from their images.
Different features need to be extracted using image
processing techniques for identification, such as shape,
color and texture. The methodology comprises of four
phases, namely, image acquisition, plant image
segmentation, feature extraction, similarity
measurement, and retrieval of images.
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Some of the sample images of different medicinal
plants with botanical names and regional names of the
plants are Cathranthus roseus(Sada mallige),Vigna
unguiculata(Alasande),  Capsicum  annum(Chilli),
Ocimum sanctum(Tulasi), Aloebarbadensis(Laval sara),
Calotropis, Acaciacatechu(Cutch),Azadirachita indica
(Bevu), Cocos nucifera (Tengu) etc[2]. The features
namely, Color histogram(CH), Edge Histogram(EH),
Edge Direction Histogram(EDH) are extracted. The
images are subjected to preprocessing using Gaussian
filter for noise removal. Each medicinal plant is
characterized by certain geometrical features like,
height, (branching) edge information, stem and canopy
dimensions. The edge or skeleton feature of stem and
leafy mass are considered for plant image recognition
and retrieval.

Fig. 1: Different medicinal plants

The medicinal plant image is divided into
background and plant using K-means segmentation
technique. RGB, HSV and YCbCr color spaces are used
for obtaining the color histogram. The features, namely,
color, edge and edge direction histogram are computed
for plant image. The feature vectors include maximum
peak value, total number of peaks and valleys of a color
histogram and number of edges from Edge
Histogram(EH) and Edge Direction Histogram (EDH).
To increase precision of retrieval, a statistical method,
namely, Mean Square Error (MSE) is used. Color
histogram gives the variance in color of all the pixels in
the image. The intensity of green tone help us to
recognize tree images with other classes more
efficiently. There are some existing color model to
describe image, such as RGB, HSV,HIS, YUV etc.(
Kondekar V. H., Kolkure V. S..et al., 2010)[8]. RGB
perhaps the simplest color space for people to
understand because it corresponds to three colors that
the human eye can detect. However, the RGB color
model is found more suitable for similarity
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computation. The luminance and saturation information
are implicitly contained in the R, G and B values.
Therefore, two similar colors with different luminance
have large Euclidean distances in the RGB color space
and are regarded as different. The results are compared
using HSV and YCbCr color spaces. (L. Cinque et
al.,1999)[10].

Analysis of gene expression becomes necessary for
better understanding of molecular mechanisms.
Conventional strategies for expression profiling are
optimized for single gene analysis. DNA microarrays
serve as suitable high throughput tool for simultaneous
analysis of multiple genes. Major practical applicability
of DNA microarrays remains in DNA mutation and
polymorphism analysis. This review highlights
applications of DNA microarrays in
pharmacodynamics, pharmacogenomics,
toxicogenomics and quality control of herbal drugs and
extracts.

Computational Analysis of classifying Medicinal
plant:

This presents a survey on methods that use digital
image processing techniques to detect, quantify and
classify plant from digital images in the visible
spectrum. An automated system for recognizing the
medicinal plant has been developed by C. H. Arun et al
[16]. Texture analyses of the leaf images have been
done using the feature computation. The features
include grey textures, grey tone spatial dependency
matrices (GTSDM) and Local Binary Pattern (LBP)
operators. For each leaf image, a feature vector is
generated from the statistical values. 70% of the images
in the dataset are the training dataset and the rest are
included in the test set. Six different classifiers are used
to classify the plant leaves based on feature values.
When  features are combined without any
preprocessing, it yielded a classification performance of
94.7%.

Dataset

A
Feature Extraction

: |

Training Set Testing Set
‘o
Classifier

A 4
Classified Image

Fig. 2: Flow chart for classification of medicinal plant
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Various features from first order statistics, GTSDM
feature and LBP are computed. They are mean,
variance, skewness, standard deviation, GTSDM
Entropy . Different combinations of the computed
features are worked out to find out the best feature
combination that will provide the better classification.
Initially feature combinations are worked out with few
pre-processing filters and then without preprocessing.
Preprocessing filters that are used with the categories
are: Histogram Equalisation(HE) Adaptive Histogram

Equalisation(AHE), Contrast Limited Adaptive
Histogram, Equalisation(CLAHE), Local Binary
Pattern(LBP). The classification stage has two

phases:training and testing. During the training phase,
70% of the dataset samples are used as the training set.
The texture features are calculated from the given set of
training images and these features are used to train the
classifier. During the testing phase, the remaining 30%
of the dataset are used as the testing set. The texture
features are calculated for the test images and these are
the input image to the classifier which finds out the
probable plant leaf class category.

Conclusion:
Herbal medicinal plant identification and its
analysis is an intensive task for computational

community and it is a bigger challenge. The wide-
ranging variety of applications on the subject of
counting objects in digital images makes it difficult for
someone to prospect all possible useful ideas present in
the literature, which can cause potential solutions for
problematic issues to be missed. In this context, this
paper tried to present a comprehensive survey on the
subject, aiming at being a starting point for those
conducting research on the issue. Effective histogram
based plant image retrieval systems using three distance
measures have been presented. The work presents color
and edge histogram based features for recognition and
retrieval of plant image into herbs, shrubs and tree
images. The retrieval results are improved with
combined color and edge features. Further scope exists
for devising efficient texture and geometrical feature
extraction for the improved retrieval performance for
herbs and shrubs. Integrating transcirptomics,
proteomics and metabolomics data can help us to
predict gene function particularly for genes involved in
complicated pathways that can produce bioactive
constituents. It is known that the medicinal value
prepared from a plant of specific region is different
from that plant of other regions. The study of variation
in the medicinal value obtained from these plants is a
computationally challenging task and hence effective
drug discovery and development.
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