www.ijcrt.org © 2024 1JCRT | Volume 12, Issue 4 April 2024 | ISSN: 2320-2882

IJCRT.ORG ISSN : 2320-2882

é%ﬁ INTERNATIONAL JOURNAL OF CREATIVE
9 RESEARCH THOUGHTS (1JCRT)

An International Open Access, Peer-reviewed, Refereed Journal

Qualitative Analysis Of Secondary Metabolites In
Leaf Extracts Of Traditional Medicinal Plants
And A Comparative Assessment Of Their
Antibacterial Properties Through The Lens Of
Indian Knowledge Systems And Sustainable
Development

Dr.B.S.Rajitha
Associate Professor of Botany
Indira Priyadarshini Govt Degree College for Women (A) Nampally, Hyderabad.

ABSTRACT

Secondary metabolites, such as alkaloids, flavonoids, and tannins, play a crucial role in the medicinal
properties of plants. These bioactive compounds exhibit significant therapeutic potential by targeting
various biological pathways. This study focuses on the qualitative analysis of secondary metabolites
present in the leaf extracts of selected medicinal plants and compares their antibacterial activities. The
research involves the extraction of bioactive compounds using standard procedures, followed by
phytochemical screening to identify the presence of alkaloids, flavonoids, tannins, saponins, and other
metabolites. The antibacterial activities of the extracts are evaluated against selected pathogenic bacterial
strains using methods such as the disc diffusion assay. Comparative analysis highlights the variations in
metabolite composition, providing insights into their antimicrobial efficacy. This approach underscores the
practical applications of identifying potent metabolites for therapeutic use. The findings provide insights
into the potential use of these plants in the development of natural antibacterial agents, paving the way for
alternative therapies and contributing to the understanding of plant-based medicinal compounds. The study
focuses on traditional medicinal plants, which are a key part of India's rich heritage of traditional
knowledge. The use of plants in medicine has been deeply embedded in Indian culture, particularly in
practices like Ayurveda and Siddha. By investigating secondary metabolites in these plants, the study is
drawing on ancient knowledge that has been passed down through generations, connecting the research to
Indian Knowledge Systems.
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INTRODUCTION

Secondary metabolites are natural compounds found in plants that exhibit a range of biological activities

and health benefits. These compounds, also referred to as phytochemicals, are not directly involved in plant
growth and development. Instead, they play vital roles in defense mechanisms against herbivores,
pathogens, and environmental stress. Essential bioactive chemicals found in plants include alkaloids,
flavonoids, tannins, and phenolic compounds. (Tungmunnithum D et al 2018). Over 13,000 secondary
metabolites have been isolated from medicinal plants. These metabolites function as defense molecules or
carry out specialized roles within plants, and many of them possess medicinal properties.( Shehadeh et al
2021)( Niaz et al 2021).Examples of secondary metabolites include alkaloids, flavonoids, saponins,
phenols, glycosides, and tannins, all of which have found applications in traditional medicine, agriculture,

and pharmaceuticals.

Types of Phytochemicals

1.Alkaloids: These compounds have medicinal properties and protect plants from herbivores.
2.Flavonoids: Found in fruits and vegetables, flavonoids exhibit antioxidant and anti- inflammatory
properties.

3.Saponins: Commonly found in legumes, saponins reduce cholesterol and cancer risks Phenols: Present in
many plants, phenols are used in flavorings and fragrances.

4.Glycosides: Medicinally significant compounds, including cardiac glycosides, found in plants.
5.Tannins: Found in tea and wine, tannins have anti-inflammatory and anticancer properties but can

interfere with nutrient absorption.

Bacteria

Bacteria are small, single-celled organisms that are vital to Earth's ecosystems. However, pathogenic
bacteria, such as Staphylococcus aureus, can cause infections ranging from minor skin conditions to severe
diseases like pneumonia and sepsis. (A.S. Naidu 2018). The overuse of synthetic antibacterial agents has
led to the alarming rise of antibiotic-resistant bacteria, with the World Health Organization estimating that
drug-resistant infections could cause 10 million deaths annually by 2050. This underscores the urgent need

for natural alternatives like plant extracts.

Inoculum of Bacteria
In this study, the pathogenic bacterium Staphylococcus aureus was used to evaluate the antibacterial
properties of the selected plant extracts. S. aureus is known for its ability to form biofilms and develop

antibiotic resistance, making it a challenging pathogen to treat.
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Selected Medicinal Plants
The plants selected for this study include:

Amla (Phyllanthus emblica Linn.) Jamun (Syzygium cumini L.) Neem (Azadirachta indicaA.Juss.) Tulsi

(Ocimum sanctum L ) Moringa (Moringa oleiferaLam.) Guava (Psidium guajava L.) Papaya (Carica
papaya L.)

Mint (Mentha piperita L.)

Betel (Piper betle L.)

Tinospora (Tinospora cordifolia (Thunb.) Miers)

METHODOLOGY
Sample Collection
Fresh leaves from the selected plants were collected from various locations in southern India and stored in

sterile bags under cool conditions for further processing.

Preparation of Solvent Extraction
The collected leaves were dried, ground into a fine powder, and extracted using ethanol and distilled water.

The extracts were filtered and diluted to achieve a final concentration of 1 mg/ml.

Antibacterial Screening

The antibacterial activity of the plant extracts was evaluated using the agar well diffusion method. Muller
Hinton agar was prepared, and bacterial inoculum was spread onto the plates. Wells were filled with
ethanolic and aqueous extracts, and the plates were incubated at 37°C for 24 hours. Zones of inhibition
were measured to assess antibacterial activity, as larger zones generally indicate greater effectiveness of the
extracts in inhibiting bacterial growth.

RESULTS AND DISCUSSION

Phytochemical Analysis

The presence or absence of phytochemicals was evaluated using qualitative analysis of leaves from

selected medicinal plants. The results are provided in Table I.

S. | Name of the plant |Alkaloids|Flavonoid | Tannin |Saponins|Glycolysid | Phenols

No Extract S S S
Jamun (Syzygium + + + + N

1 cumin)

2 |Neem (Azadirachta [+ + - + n N
indica)

3 |Papaya (Carica + + + + n "
papaya )

4 |Guvava (Psidium |+ + + + n "
gujava)

5 [Mint (Mentha + + + + i N
piperitia)
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6 Moringa (Moringa |+ + - + + "
oleifera)

7 Betel (Piper betle) + + + + i n

8 [Tinospora + + + n n n
(Tinospora
cordifolia)

9 [Tulsi (Ocimum - + + B B n
sanctum)

10 /Amla (Phyllanthus + + + n n n
emblica)

Alkaloids: Detected in all plants.

Tannins: Present in most plants, absent in Moringa and Neem.

Saponins: Found in all plants.

Glycosides: Present in Jamun, Papaya, Guava, Neem, Moringa, Tinospora, and Amla; absent in Mint,
Betel, and Tulsi.

Flavonoids: Detected in all plants.
Phenols: Found in Neem, Papaya, Guava, Moringa, and Betel; absent in Jamun and Mint.

Antibacterial Activity

Agueous extracts (Amla, Papaya, Tulsi, and Jamun) showed larger zones of inhibition compared to
ethanolic extracts.

Neem and Moringa exhibited significant antibacterial activity in ethanolic extracts. The effectiveness
varied based on the plant species and solvent used.

The antibacterial activities of selected medicinal plants are provided in Table 1.

S.No Name of the plant Extract Clearance  of zone Aqueous
ethanol
1  |Guava (Psidium gujava) 11mm 5mm
2  |Papaya (Carcina papaya) 12mm 6mm
3 Jamun (Syzygium cumin) 8mm 8mm
4 |Amla (Phyllanthanus emblica) [13mm Amm
5 |Neem (Azardiatica indica) 11mm 7mm
6  [Tinospora (Tinospora cordifolia 24mm Amm
)
Mint (Mentha piperitia ) 7mm Amm
Moringa (Moringa oleifera ) 10mm -
9  [Tulsi (Ocimum sanctum) 12mm 6mm
10 |Betle (Piper betle) Omm 6mm

Graphical Representation (Antibacterial Properties)

[JCRT24B4009 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org \ r496


http://www.ijcrt.org/

www.ijcrt.org © 2024 1JCRT | Volume 12, Issue 4 April 2024 | ISSN: 2320-2882

CONCLUSION

This study highlights the diverse phytochemical composition of medicinal plants and their antibacterial
potential, particularly emphasizing the strong antibacterial activity of Neem and Moringa ethanolic
extracts, as well as the significant inhibition zones observed with aqueous extracts from Amla, Papaya,
Tulsi, and Jamun. The findings suggest that plant-based secondary metabolites can serve as natural
antibacterial agents, offering a sustainable alternative to synthetic antibiotics. This research can help
highlight the relevance of traditional knowledge while encouraging sustainable practices for modern

applications in medicine.
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