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Abstract—The majority of the population in the Tamil 

Nadu relies on herbal products as their primary source 

for their healthcare needs. After the recognition of 

sequence was submitted to the NCBI, and Gen Bank 

accession was obtained for the plant species Key words: 

Vitex negundo, Blast, DNA Bar coding, Leaves Bacopa 

monnieri L. as an important and effective alternative 

medicine for neuroprotection against dementia, amnesia, 

Parkinson's disease (PD), Alzheimer's disease (AD) and 

it prevent anxiety and stress. The efficiency of these leaf 

herbal powder is greatly reliant on the use of authentic 

plant material, and to this day no standard protocol has 

been established to authenticate plant materials. DNA 

barcoding offers a quick and reliable species 

authentication tool, but its application to plant material 

has been less successful due to lack of a standard DNA 

barcoding loci in plants and poor DNA yield from 

powdered plant products. In this project work, we use 

match gene-specific primers for Bacopa monnieri. the 

specified sequence is amplified using PCR and Agarose 

gel electrophoresis to get separated bands of sequence. 

then the amplified sequence was selected for NCBI – 

Basic Local Alignment Tool (BLAST). After trimming, 

the sequence was submitted to the NCBI, and Gen Bank 

accession was obtained for the plant species 

 
Index Terms—Bacopa monnieri, Blast, DNA Bar coding, 

Leaves 

 

I. INTRODUCTION 

 

The medicinal properties of plants are of significant 

research interest due to their potential for treating 

diseases naturally, based on both traditional and 

modern applications. These properties depend on the 

presence of various phytoconstituents and nutritive 

elements. Herbal drugs derived from plants play a vital 

role in treating various diseases. 

 

Bacopa monnieri (L.) Wettst., commonly known as 

Water Hyssop (vernacular: Brahmi), belongs to the 

family Plantaginaceae and is extensively used in 

Ayurveda, the Indian holistic medical system. It is a 

creeping herb that thrives in moist, sandy areas near 

streams in tropical climates. It has branched stems, 

fleshy oblong leaves, and small purple flowers, which 

typically bloom in summer. The stems and leaves have 

numerous medicinal applications. Traditionally, it has 

been used to treat neurological disorders, enhance 

memory, learning, and concentration, relieve anxiety, 

and manage skin conditions, digestive complaints, 

epilepsy, fever, and pain. Historical usage dates back 

to the 6th century AD. Ayurvedic practitioners also 

regard it as an adaptogena nat. ural agent that helps the 

body resist physical and emotional stress (1). 

 

DNA barcoding is a recent molecular tool that enables 

rapid and specific identification of plant species using 

short DNA sequences from standardized regions of the 

genome (2,3). It has applications in phylogenetic 

analysis, authentication, species diversity assessment, 

and phytogeographical studies (4). For plants, regions 

such as the nuclear ribosomal internal transcribed 

spacer (nrITS) and several plastid regions, including 

rbcL, matK, and trnH-psbA, are potential candidates 

for DNA barcoding. 

 

In this study, matK gene-specific primers were used to 

amplify the target sequence from Bacopa monnieri 

leaves. The amplified product was analyzed using 

PCR, gel electrophoresis, BLAST search, and 

phylogenetic analysis. The sequence was then 

submitted to NCBI for accessioning (5) 
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II. MATERIALS AND METHODS 

 

Plant material. Fresh samples of Bacopa monnieri 

were collected from Chennai, Tamil Nadu, and 

taxonomically authenticated. 

Genomic. DNA extraction. Genomic DNA was 

extracted from 100 mg of fresh leaves using a standard 

protocol. Leaves were ground in liquid nitrogen, 

followed by the addition of suspension and lysis 

buffers. The lysate was centrifuged to remove cell 

debris, and DNA was isolated using a magnetic bead 

method. DNA quantity and quality were checked via 

agarose gel electrophoresis. 

 

PCR amplification. The matK gene was amplified 

using 10–100 ng of total DNA in a 50 µL reaction 

mixture containing 

 

• 10 mM Tris–HCl (pH 9.0) 

• 50 mM KCl 

• 0.1% Triton X-100 

• 1.5 mM MgCl₂ 

• 0.2 mM each dNTP 

• 0.25 µM each primer 

• 1.5 U Taq polymerase 

 

Forward primer: CGATCTATTCATTCAATATTTC. 

Reverse primer: TCTAGCCACGAAAGTCGAAGT 

PCR cycling conditions: 

 

• Initial denaturation at 95°C for 3 min 

• 35 cycles of: 

o 95°C for 40 s 

o 45°C for 40 s 

o 72°C for 4 min 

• Final extension at 72°C for 10 min 

PCR products were resolved on 1.0% agarose gels 

stained with ethidium bromide and purified using a 

PCR purification kit. 

 

Sequencing analysis Purified PCR products were 

sequenced using the Dye Deoxy Terminator cycle 

sequencing kit, followed by purification with 

AutoSeq™ G-50. Products were analyzed with an 

automated DNA sequence. 

 

PCR-RFLP analysis Amplified matK fragments (~407 

bp) were digested with 5 U of HindIII or AgeI at 37°C 

for 3 h, separated on 2% agarose gels, and visualized 

under UV light. 

 

Bioinformatics analysis 

• Sequence similarity search: BLAST (NCBI) 

• Multiple sequence alignment: CLUSTAL W 

• Phylogenetic tree construction: CLUSTAL W 

• Sequence submission: NCBI GenBank 

 

III. RESULTS 

 

DNA sequencing DNA sequencing was carried out 

using the Sanger method (6), which involves chain-

terminating dideoxynucleotides during in vitro 

replication, followed by capillary electrophoresis (7). 

The obtained matK sequences for Bacopa monnieri are 

as follows: 

 

In our present investigation of plant Bacopa monnieri 

DNA sequencing in Matk  

 

 

>_UP_F_CCATTGTAGGAAATGTATTTGGATTCAAAGCCCTGCGTGCTCTACGTCTGGAAGATCT 

GCGAATTCCTCCTGCTTATATTAAAACTTTCCAAGGCCCACCTCACGGGATCCAAGTTGAGAGAGATAAA 

TTGAACAAGTATGGTCGTCCCCTGCTGGGATGTACTATTAAACCGAAATTGGGGTTATCTGCTAAAAACT 

ATGGTAGAGCAGTTTACGAATGTCTTCGTGGTGGACTTGATTTTACCAAAGATGATGAGAACGTGAACT

C 

CCAGCCATTTATGCGTTGGAGAGATCGTTTCTTATTTTGTGCCGAAGCAATTTTTAAAGCACAGGCTGAA 

ACAGGTGAAATCAAAGGGCATTACTTGAATGCTACTGCGGGTACATGTGAAGAAATGATCAAAAGAGCT

G 

TATTTGCTAGAGAATTGGGAGTTCCTATCATAATGCATGACTACTTAACAGGAGGATTCACTGCAAATAC 

TAGCTTGGCTCATTATGCCCGAGATAATGGCCTACTTCTTCACATTCACCGTGCAATGCATGCAGTTATT 

GATAGACAGAAGAATCATGGTATGCACTTCCGTGTACTAGCTAAAGCGTTACGTATGTCTGGTGGAGATC 
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ATATTCACGCTGGTACTGTAGTAGGTAAACTTGAAGGCGAAAGAGACATCACTTTGGGCTTTGTTGATTT 

ACTGCGTGATGATTTTATTGAAAAAGATCGAAGTCGCGGTATTTATTTC  

 

>_UP_R_  

ACATGTTTACTTCCATTGTAGGAAATGTATTTGGATTCAAAGCCCTGCGTGCTCTACG 

TCTGGAAGATCTGCGAATTCCTCCTGCTTATATTAAAACTTTCCAAGGCCCACCTCACGGGATCCAAGTT 

GAGAGAGATAAATTGAACAAGTATGGTCGTCCCCTGCTGGGATGTACTATTAAACCGAAATTGGGGTTAT 

CTGCTAAAAACTATGGTAGAGCAGTTTACGAATGTCTTCGTGGTGGACTTGATTTTACCAAAGATGATGA 

GAACGTGAACTCCCAGCCATTTATGCGTTGGAGAGATCGTTTCTTATTTTGTGCCGAAGCAATTTTTAAA 

GCACAGGCTGAAACAGGTGAAATCAAAGGGCATTACTTGAATGCTACTGCGGGTACATGTGAAGAAAT

GA 

TCAAAAGAGCTGTATTTGCTAGAGAATTGGGAGTTCCTATCATAATGCATGACTACTTAACAGGAGGATT 

CACTGCAAATACTAGCTTGGCTCATTATGCCCGAGATAATGGCCTACTTCTTCACATTCACCGTGCAATG 

CATGCAGTTATTGATAGACAGAAGAATCATGGTATGCACTTCCGTGTACTAGCTAAAGCGTTACGTATGT 

CTGGTGGAGATCATATTCACGCTGGTACTGTAGTAGGTAAACTTGAAGGCGAAAGAGACATCACTTTGG

G 

CTTTGTTGATTTACTGCGTGATGATTTTATTGAAAAAGATCGAAGTCGCGGTATTTATTTCACTCAAGAC 

TGGGTCTCTCTACCAGGTGTTATTCCTGTTGCTTCAGGTGGTATTCACG 

 

BLAST results BLAST analysis showed 100% similarity of the obtained sequence with multiple Bacopa species, 

including B. floribunda, B. repens, B. caroliniana, and B. eisenii. It also showed 95–97% similarity with unrelated 

species such as Astianthus viminalis, Wightia speciosissima, Jacaranda sparrei, Spathodea campanulata, 

Adenocalymma marginatum, and Comoranthus minor. 

 

The obtained matK sequences for Bacopa monnieri were deposited in GenBank under accession number NC_047469. 

The sequences are shown below in standard FASTA format: 

>NC_047469_Bacopa_monnieri_matK_forward 

 

CCATTGTAGGAAATGTATTTGGATTCAAAGCCCTGCGTGCTCTACGTCTGGAAGATCTGCGAATTCCTC

CTGCTTATATTAAAACTTTCCAAGGCCCACCTCACGGGATCCAAGTTGAGAGAGATAAATTGAACAAG

TATGGTCGTCCCCTGCTGGGATGTACTATTAAACCGAAATTGGGGTTATCTGCTAAAAACTATGGTAG

AGCAGTTTACGAATGTCTTCGTGGTGGACTTGATTTTACCAAAGATGATGAGAACGTGAACTCCCAGC

CATTTATGCGTTGGAGAGATCGTTTCTTATTTTGTGCCGAAGCAATTTTTAAAGCACAGGCTGAAACAG

GTGAAATCAAAGGGCATTACTTGAATGCTACTGCGGGTACATGTGAAGAAATGATCAAAAGAGCTGT

ATTTGCTAGAGAATTGGGAGTTCCTATCATAATGCATGACTACTTAACAGGAGGATTCACTGCAAATA

CTAGCTTGGCTCATTATGCCCGAGATAATGGCCTACTTCTTCACATTCACCGTGCAATGCATGCAGTTA

TTGATAGACAGAAGAATCATGGTATGCACTTCCGTGTACTAGCTAAAGCGTTACGTATGTCTGGTGGA

GATCATATTCACGCTGGTACTGTAGTAGGTAAACTTGAAGGCGAAAGAGACATCACTTTGGGCTTTGT

TGATTTTACTGCGTGATGATTTTATTGAAAAAGATCGAAGTCGCGGTATTTATTTC 

 

>NC_047469_Bacopa_monnieri_matK_reverse 

 

ACATGTTTACTTCCATTGTAGGAAATGTATTTGGATTCAAAGCCCTGCGTGCTCTACGTCTGGAAGATC

TGCGAATTCCTCCTGCTTATATTAAAACTTTC 
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Phylogenetic analysis A phylogenetic tree constructed from aligned sequences confirmed the close relationship of 

Bacopa monnieri with other species in the Bacopa genus. 

 

IV. PHYLOGENETIC TREE 

 

A phylogenetic tree was constructed using CLUSTAL 

W based on matK sequences of Bacopa monnieri and 

related species retrieved from GenBank. The tree 

confirms the close clustering of Bacopa monnieri with 

Bacopa floribunda, Bacopa repens, Bacopa 

caroliniana, and Bacopa eisenii, indicating high 

genetic similarity (bootstrap support: >98%). 

Figure 1. Phylogenetic tree showing the relationship 

between Bacopa monnieri and related taxa based on 

matK sequences. 
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NCBI 

Submission the sequence was submitted to NCBI, and a GenBank accession number NC_047469 was assigned. 
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V. DISCUSSION 

 

The genus Bacopa includes 70–100 species of aquatic 

or semi-aquatic plants within the Plantaginaceae 

family. Traditional plant identification methods. 

morphological, anatomical, and chemical. have 

limitations such as environmental influence, 

phenotypic plasticity, and the need for expertise. 

DNA-based molecular methods, including DNA 

barcoding, overcome these issues by allowing accurate 

identification regardless of plant age, condition, or 

processing. 

In this study, the matK gene was chosen as the barcode 

marker for Bacopa monnieri because of its high 

discriminatory power. The combination of matK 

sequencing and PCR-RFLP analysis allowed for 

reliable authentication and phylogenetic assessment. 

This approach is particularly valuable for quality 

control in herbal medicine production, where 

adulteration or misidentification of raw materials is 

common. 
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VI. CONCLUSION 

 

This study established the taxonomic and phylogenetic 

placement of Bacopa monnieri through DNA 

barcoding using the matK gene. The resulting 

sequence was authenticated through BLAST analysis, 

phylogenetic tree construction, and GenBank 

submission. DNA barcoding thus provides a robust 

molecular framework for authenticating this 

medicinally important plant, ensuring accurate 

identification despite morphological similarities and 

geographic variations. 
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