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Abstract - Bacopa monnieri (L.) Penn. commonly known as the Neera-Brahmi belongs to the family Scrophulariaceae is a 
small prostrate herb that grows wild in marshy and damp places near water logs spreading throughout India. Over 
exploitation of this herbal plant species and the necessity of biodiversity conservation of this endangered plant species   have 
attracted global attention.  Accordingly, among the seven highly endangered identified plant species that needed immediate 
attention, B.monnieri plants have a unique position as has been highlighted by NMPB, India and Technology Information 
Forecasting and Assessment Council (TIFAC), DST, Government of India 
(http://www.nmpb.nic.in/prioritisemedicinalplants.htm). In this way Biotechnologists also took much interest in analyzing 
and monitoring the systemic status of this valuable plant species.Identification of plant varieties/genotypes using modern 
molecular markers as PCR/RFLP profile have always been sought as reliable, inexpensive, easily obtainable and versatile set 
of molecular tools as repeatable DNA amplification sequence being relied up on in describing the accurate systematic status 
of any plant or animal species. The present study envisages to trace the genetic variations using their conserved genome like 
mitogenome and other different long and short primer polymorphic sequences thereby intend to explore the population 
structure of Bacopa monnieri (L.)  in India. 
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I. INTRODUCTION 
 
Bacopa monnieri (L.) Penn. commonly known as 
‘Neera-Brahmi’ of family Scrophulariaceae is a small 
prostrate herb that grows wild in marshy and damp 
places near water logs throughout India. B. 
monnieri (Brahmi) has been used for centuries as a 
traditional Ayurvedic medicine to enhance memory 
and to prepare popular ayurvedic preparations like 
‘Brahmirasayanam’ and ‘Brahmighritam’ 
(Govindarajan et al. 2005; Prasad et al. 2008). 
Bacoside A and B are the major active compounds of 
Brahmi. Medicinal and aromatic plant utilizations and 
conservation have attracted global attention due to 
their over exploitation (Chomachalow 1980; 
Parrotta 2001). According to a report of National 
Medicinal Plants Board (NMPB) and Technology 
Information Forecasting and Assessment Council 
(TIFAC) Department of Science and Technology, 
Government of India, (2007), the annual market 
demand for brahmi during 2000 was around 1,000 
tones which increased many fold due to its potential 
uses in ayurvedic system of medicine to treat variety 
of ailments. The rapidly rising requirement has 
placed B. monnieri as the second most priority 
species among the most important Indian medicinal 
plants (Rajani 2008) and denoted among 32 
medicinal plants identified for cultivation and 
conservation by the National Medicinal Plants Board, 
Government of India (National Medicinal Plants 
Board 2004).The continuous exploitation of B. 
monnieri from the natural habitat has now resulted in 
the depletion of natural population. The present status 
of the plant attracted attention of biotechnologists to 
conserve this important medicinal herb. 

Morphological traits display continuous phenotypic 
range and work as quantitative traits dominated by 
multigenes (Chen et al. 1990). In addition, 
morphological characteristics are considerably 
affected by the environmental factors. Therefore, 
accurate identification based merely on 
morphological traits becomes difficult and reinforce 
the importance of molecular markers for precise 
identification. 
 
II. NATIONAL AND INTERNATIONAL 
STATUS: 
 
 Collection and identification of existing different 

populations of Bacopa monnieri  from different 
habitat spreading through the entire Western 
Ghat region 

 Resolve the genetic structure of Bacopa monnieri 
species using molecular tools 

 Tracing the evolutionary history and mapping   
the entire population dynamics  of Bacopa 
monnieri in India 

 
III. WORK PLAN/METHODOLOGY 
 
A total of 15 accessions of B monnieri (5 plants of 
each accession) were collected from various locations 
through the entire Western Ghat region of South India 
and maintained at Bios Research Centre, Trivandrm,S 
Kerala. 
 
DNA extraction and PCR analysis 
Total genomic DNA was extracted using a modified 
CTAB method based on the protocol of Doyle and 
Doyle (1990). Young leaves were used for DNA 
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extraction from each plant of every accession. Quality 
of DNA was tested by submerged horizontal agarose 
gel (0.8 %) electrophoresis and visualized with UV 
light.PCR amplifications were performed in a 
programmable thermocycler (Thermo Hybaid). 
 
Data analysis 
Evaluation of fragment patterns was carried out by 
similarity index. Reproducible bands were scored 
manually as ‘1’ or ‘0’ for presence or absence of the 
bands. Polymorphic information content (PIC) values 
were calculated for each RAPD primer according to 
the formula: PIC = 1 − Σ(Pij)2, where Pij is the 
frequency of the ith pattern revealed by the jth primer 
summed across all patterns revealed by the primers 
(Botstein et al. 1980). The final RAPD data generated 
were used to calculate pairwise similarity co-
efficients (Jaccard 1908) using the similarity for 
qualitative data (SIMQUAL) format of NTSYS-pc 
version 2.1 (numerical taxonomy and multivariate 
analysis system) software package (Rohlf 2002). 
Cluster analysis was performed on the basis of 
genetic similarity matrix, and the resulting similarity 
co-efficients were used for constructing dendrogram 
using the unweighted pair group method with 
arithmetic average (UPGMA) with the SAHN module 
of NTSYS-pc (Sneath and Sokal 1973). The 
similarities between matrices based on different 
marker systems (RAPD and ISSR) were calculated 
using the standardized Mantel co-efficient 
(Mantel 1967). 
 
RAPD analysis 
 
The RAPD analysis was carried out using decamer 
primers of different series of OPERON 
Technologies®(OPA, OPAA, OPAB, OPAC, OPAD, 
OPAH, OPAI, OPB, OPBB and OPC) for DNA 
amplifications through PCR, out of which only 22 
primers responded to all the accessions (Table 2). In 
RAPD profiling, a total of 197 reproducible bands 
were produced. The number of bands produced per 
primer ranged from 5 (OPAA-02) to 11 [OPC-05, 
OPAA-04, OPAB-07, OPAI-06 (Fig. 1) and OPAH-
05]. Average number of bands per primer was 8.95, 
while average number of polymorphic bands was 
8.50. The PIC value ranged from 0.363 (OPAI-03) to 
0.908 (OPA-11) with an average 0.644. In all 22 
RAPD primers were found to be polymorphic, out of 
which 16 primers were found to be 100 % 
polymorphic and remaining 6 exhibited variable 
percentage of polymorphism. Out of 197 bands 
obtained, 10 (5.07 %) were monomorphic and 187 
(94.92 %) were polymorphic (Table 2). On the other 
hand, Darokar et al. (2001) reported only 48 % 
polymorphism with RAPD markers among 
geographically distinct accessions of B. monnieri and 
they concluded that the narrow genetic base 
in B. monnieri population could be attributed to the 
vegetative propagation of the species. This lack of 

RAPD variation may be possible due to highly 
heterozygous plants but that may not be uniform 
across the different populations throughout the 
country. 

 
Fig. 1 

 
The genetic similarity co-efficients based on RAPD 
markers of the 15 studied Brahmi accessions 
illustrated that the highest similarity value (0.96) was 
recorded between BM-7 and BM-4, while the lowest 
similarity value (0.16) between BM-14 and BM-13 
(data not shown). Cluster analysis was performed on 
the basis of similarity co-efficient generated from 
RAPD profiles. The cluster analysis divided all the 
Brahmi genotypes under study into two major groups  
 
Dendrogram on the basis of the RAPD similarity 
matrix data by unweighted pair group method with 
average (UPGMA) cluster analysis .study will pave 
the way for detailed research to understand all the 
aspects of this divergence. RAPD has been 
successfully utilized for the identification of 
medicinal plants (Tochika-Komatsu et al. 2001; Um 
et al. 2001) and herbal medicinal components (Shinde 
et al. 2007). This technique has also been reported to 
be useful for the identification and genotyping of 
ornamental plants (De Benedetti et al. 2001) and 
other varieties of plant species (Temiesak et al. 1993). 
 
CONCLUSION 
 
It can be concluded that RAPD markers may be a 
more useful tool for the identification of Brahmi than 
morphological characters. The present findings can 
help the genetic variation analysis among different 
accessions of Brahmi. On the basis of the findings of 
the present study, we can conclude that South  India 
is a good source of genetic variability. However, 
detailed study is desirable to understand all the aspect 
related to variations. Hence, further information will 
be necessary on patterns of gene flow within and 
between population and its effects on reproductive 
and demographic processes, to assess its impact on 
population viability.  
 
The accessions showed a considerable level of 
genetic diversity, indicating a high genetic variability 
in the population. The genetic variability in a gene 
pool is normally considered as being the major 
resource available for breeding programs. 
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