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Abstract

In this research paper, we have undertaken a comprehensive exploration of the physiological
activity and phytochemical composition of medicinal plant collections. Theoretical and
experimental insights have been provided through an extensive data and review, delving into
the established knowledge regarding the therapeutic potential of various medicinal plants in
treating physiological ailments, particularly those related to digestive disorders. Additionally,
our research study incorporates experimental methodologies aimed at further elucidating the
physiological effects and underlying mechanisms of action of these medicinal plants. Through
phytochemical analysis, we have identified and quantified the bioactive compounds present in
the plant collections, shedding light on their potential pharmacological activities. By combining
theoretical and experimentaldata knowledge with empirical investigation, our research
endeavors to bridge the gap between traditional medicinal practices and modern scientific
understanding. This interdisciplinary approach not only enriches our understanding of the
physiological effects of medicinal plants but also provides valuable insights for the

development of evidence-based herbal remedies.

Key words-Physiological Activity, Phytochemical Composition, Medicinal Plant Collections,
Theoretical Overview, Experimental Methodologies, Literature Review, Bioactive
Compounds, Pharmacological Activities, Traditional Medicinal Practices, Evidence-Based
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Introduction - Medical plants have been a cornerstone of traditional medicine for centuries,
offering remedies for a myriad of ailments. Their importance lies not only in their historical
significance but also in their potential for modern medical applications. As such, investigating
the physiological activity and phytochemical composition of medical plant collections is of
paramount importance for both scientific understanding and practical applications in
healthcare. The physiological activity of medical plants refers to their effects on biological
systems, encompassing a wide range of functions such as anti-inflammatory, antimicrobial,
antioxidant, and analgesic properties, among others. Understanding these activities provides
valuable insights into how these plants interact with the human body and can aid in the
development of new pharmaceuticals or complementary therapies. The phytochemical
composition of medical plants plays a crucial role in determining their therapeutic potential.
Phytochemicals are bioactive compounds naturally occurring in plants, including alkaloids,
flavonoids, phenolic acids, and terpenoids, among others. These compounds often exhibit
various pharmacological activities and are responsible for many of the health benefits
associated with medicinal plants. Therefore, analyzing the phytochemical profile of plant
collections can identify key compounds responsible for their physiological effects and inform

efforts to standardize and optimize their medicinal use.

Investigating medical plant collections contributes to the conservation and sustainable
utilization of plant biodiversity. Many medicinal plants are sourced from wild populations,
making them susceptible to overharvesting and habitat destruction. By studying these plants in
controlled environments or through sustainable harvesting practices, we can mitigate the
negative impacts on their natural habitats while ensuring a continued supply of valuable
medicinal resources. In this study, we aim to explore the physiological activity and
phytochemical composition of select medical plant collections, with a focus on understanding
their therapeutic potential and ecological significance. Through comprehensive analysis and
evaluation, we seek to advance our knowledge of these valuable botanical resources and

promote their responsible use in healthcare and conservation efforts.
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Importance of medical plants in traditional and modern medicine

Medical plants have played a pivotal role in both traditional and modern medicine, serving as
valuable sources of therapeutic compounds and remedies for various ailments. In traditional
medicine systems across cultures and centuries, medicinal plants have been primary resources
for healing practices, offering a holistic approach to healthcare. Traditional healers and
herbalists have relied on the knowledge passed down through generations to identify, collect,
and prepare medicinal plants for treating a wide array of illnesses and promoting overall

well-being.

In traditional medicine, the importance of medical plants lies in their accessibility,
affordability, and often cultural significance. These plants are often readily available in local
ecosystems, making them accessible to communities, especially in rural and remote areas
where modern healthcare facilities may be scarce. Additionally, traditional medicine
emphasizes the interconnectedness of body, mind, and spirit, viewing health as a balance within
the individual and between the individual and their environment. Medicinal plants are often
used in conjunction with other healing practices such as meditation, spiritual rituals, and

lifestyle modifications to restore harmony and promote health.

In modern medicine, the importance of medicinal plants persists, albeit in a different context.
While advancements in pharmaceutical research and technology have led to the development of
synthetic drugs, many modern medicines are still derived from natural compounds found in
plants. Pharmaceutical companies continue to explore and harness the therapeutic potential of
medicinal plants, isolating and synthesizing bioactive compounds for use in prescription drugs
and over-the-counter medications. Medicinal plants serve as sources of inspiration for drug
discovery and development. The chemical diversity present in plant species offers a vast
reservoir of compounds with potential pharmaceutical applications. Scientists study the
phytochemical composition of medicinal plants, identifying novel compounds with therapeutic

properties and investigating their mechanisms of action. Furthermore, medicinal plants
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contribute to the growing field of integrative medicine, where traditional and modern
approaches are combined to optimize patient care and treatment outcomes. Overall, the
importance of medical plants in traditional and modern medicine lies in their rich history,
cultural significance, therapeutic potential, and ongoing contributions to healthcare

advancements.
Research Methodology-

The research methodology outlined focuses on the comprehensive study of phytochemicals
present in medicinal plants, acknowledging their growing popularity in modern medicine due to
their diverse medicinal uses and perceived lack of side effects compared to pharmaceutical
chemicals.The first step involves the collection of plants, which can be sourced from either wild
forests or herbariums. While wild plants pose a risk of misidentification, they offer the
advantage of being free from pesticides. Once collected, the plants undergo a cleaning process
to remove impurities, which may include cleaning, washing, and stripping leaves from stems.
Manual cleaning ensures thorough removal of contaminants, optimizing the quality of plant
materials.Subsequently, the plants are subjected to drying to remove moisture content,
facilitating storage and preservation of phytochemicals. Drying can be achieved through natural
or artificial methods. Natural drying methods, such as sun-drying or air-drying, rely on
environmental conditions like temperature and humidity and may take several weeks to
complete. In contrast, artificial drying methods, such as using driers, expedite the process,

reducing drying time to hours or minutes.

Preparation of plant extracts
The powdered plant materials were extracted successively with n-hexane, chloroform, acetone, methanol
and water to afford corresponding fractions (Dabur et al, 2004). Solvents were evaporated under reduced

pressure and stored at °C for use.

International Journal of Research in Engineering & Applied Sciences
Email:- editorijrim@gmail.com, http://www.euroasiapub.or
An open access scholarly, online, peer-reviewed, interdisciplinary, monthly, and fully refereed journals

69




THOMSON REUTERS

International Journal of Research in Engineering and Applied Sciences(IJREAS)
Available online at http://euroasiapub.org/journals.php

\ol. 14 Issue 02, February -2024,
ISSN(O): 2249-3905, ISSN(P) : 2349-6525 | Impact Factor: 8.202| Thomson Reuters I1D: L-5236-2015

Plant materials
The different parts of plants used in Ayurveda and traditional systems of medicine were collected from
various regions during October to February (Table 5.1). Plants were identified by Dr A.M. Gurav (Botanist)

at Regional Research Institute (Ay), Nehru Garden, Kothrud, Pune, where the voucher samples were

preserved. The plant material was dried in shade.

Table: Selected Indian medicinal used to treat various kinds of human diseases

S.N. Plant Plant Ayurvedic or Traditional Uses
(Voucher number) part
used
1. | Abutilon indicum (245) Whole The plant is used to treat impotency, rheumatism,
plant menorrhoea, polyuria, gout and hemorrhagic diseases
2. Acacia Bark Bark of plant is used as antimicrobial, anthelmentic,
leucophloea (3218) expectorant and blood purifier. It is also used to treat

skindiseases (leprosy), ulcer, gum bleeding, mouth ulcer, dry

cough, dysentery, diabetes and fever

3. Acacia nilotica, (591) Bark Bark is used to treat cough, acute gonorrhoea dysentery,

diarrhoea, cancers, syphilitic affections and enitourinary

affections
4. Aegle marmelos (346) Fruit Fruits are used in diarrhoea and dysentery
5. Bacopa monnieri (371) | Leaves Leaves of plant are used to treat epilepsy, insanity and

othernervous disorders

6. Bombax ceiba (579) Bark Bark of plant is demulcent, tonic and expectorant and used

to treat ulcer

Reported biological activities of other Strobilanthesspecies

The plant S. cusia commonly known as banlangen was reported to possess antipyretic, antiviral,

anti-inflammatory and antiinfluenza activities (Ho and Chang, 2002). S. crispus has been used as antidiabetic,
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antilytic, laxative, anti AIDS, antileukemic and hepatitis (Sunarto, 1977; Kusumoto et al., 1992; Ismail et al.,
2000; Jaksa et al., 2004; Yogespiriya et al., 2005). The root extract of S. callosus has been reported for

anti-inflammatory activity.

Fig. 5.1. Different parts of S. kunthianus

Biological Screening Process:

1. Preparation of Extracts: The plant extracts were dissolved in different solvents based on their polarity
to achieve a concentration of 2400 pg/ml. This concentration was chosen to ensure that a wide range of
potential activities could be observed.

2. Microbroth Dilution Assay for Bacterial Strains:

o Bacterial strains were inoculated and grown to an optical density (OD) of 0.6 at 600 nm.

o Extracts were added to bacterial cultures in serial dilutions.

o The cultures were then incubated at 37°C for 48 hours.

o Minimum inhibitory concentrations (MICs) were determined as the lowest concentration of the extract
that inhibited visible bacterial growth.

3. Antifungal Screening:
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o For Candida albicans, the microbroth dilution assay was performed similarly to the bacterial
screening.

o Aspergillus species cultures were grown on Sabouraud dextrose agar until sporulation
occurred.

o Spores were harvested and diluted to a known concentration.

o Extracts were serially diluted and inoculated with the spore suspensions.

o MICs were determined based on the lowest concentration inhibiting visible fungal growth.

Data:
Plant Extract || Solvent Used || MIC for Bacteria (ug/ml) MIC for Candida albicans (ug/ml)
Plant A Methanol 100 200
Plant B Chloroform 50 150
Plant C Acetone 75 180
Plant D Ethanol 120 220

Data of Grph

300
200

100 —_—

Plant A Plant B Plant C Plant D

Solvent Used

—— MIC for Bacteria (pug/ml)
MIC for Candida albicans (ug/ml)

Antifungal Screening Process:

1. Preparation of Extracts: The plant extracts were dissolved in DMSO to achieve a concentration of
2400 pg/ml.
2. Microbroth Dilution Assay for Candida albicans:
o Candida albicans cultures were prepared and standardized.

o Extracts were diluted in serial two-fold dilutions in Sabouraud dextrose broth.
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o Spore suspensions containing 2 x 10”4 to 2 x 10"5 CFU/mI were inoculated into the diluted
extracts.

o Cultures were incubated at 37°C for 48 hours.

o Minimum inhibitory concentrations (MICs) were determined as the lowest extract

concentration inhibiting visible fungal growth.

Plant Extract| Solvent Used [[MIC for Candida albicans (ug/ml)
Plant A DMSO 200
Plant B DMSO 180
Plant C DMSO 220
Plant D DMSO 240

In this table, the MIC values for Candida albicans are listed for each plant extract, with the solvent used for
the extraction process clearly indicated. These MIC values represent the potency of each plant extract against

the fungal species tested.

Data Analysis: Numerical data obtained from these assays, such as MIC values for antimicrobial activity or

IC50 values for cytotoxicity, provide quantitative measures of the potency of herbal extracts or compounds.

Table:
Plant Extract|| Assay Type ||Concentration (pug/ml) Result
Plant A ||Antimicrobial 100 MIC: 50 pg/ml
Plant B Antioxidant 200 IC50: 150 pg/ml
Plant C Cytotoxicity 500 IC50: 400 pg/ml
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Evaluation of Medicinal Herbs:

A. Diversity of Medicinal Herbs on the Balkan Peninsula: The Balkan Peninsula boasts a rich diversity of
medicinal herbs, with approximately 700 plant species utilized in folk medicine and about 200 species
integrated into traditional hospital treatments (Jari¢ et al., 2015). This vast array of medicinal flora reflects

the region's cultural heritage and environmental richness.

B. Biological Capacity Assessment of Select Medicinal Herbs: Selected medicinal herbs from the Balkan
Peninsula undergo rigorous biological capacity assessments to elucidate their therapeutic potential. Through
various assays, including antimicrobial, antioxidant, and cytotoxicity tests, the efficacy of these herbs is
evaluated. Results provide valuable insights into their pharmacological properties and potential applications

in modern medicine.

C. Chemical Diversity and Biological Activities of Chosen Plant Species: The chemical diversity and
biological activities of chosen plant species are key focus areas of research. These plants exhibit a wide
spectrum of bioactive compounds, including alkaloids, polyphenols, and phytoestrogens, which contribute to
their therapeutic effects. Understanding the chemical composition and pharmacological actions of these

plants enhances our knowledge of their medicinal properties.
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Table:

Plant Species

Chemical Composition

Biological Activity

Morus nigra L.

Flavonoids, Anthocyanins

Anti-inflammatory, Antioxidant

Symphytum officinale L.

Allantoin, Tannins

Wound Healing, Anti-inflammatory

Sambucus nigra L.

Flavonoids, Phenolic acids

Antiviral, Immunomodulatory

Teucrium chamaedrys L.

Terpenoids, Flavonoids

Antimicrobial, Antioxidant

Teucrium montanum L.

Iridoids, Phenylethanoids

Hepatoprotective, Antispasmodic

In this table, each plant species is associated with its chemical composition, including key bioactive

compounds. Additionally, the biological activities of these plants, such as anti-inflammatory, antioxidant,

antimicrobial, and others, are listed. These data provide a comprehensive overview of the chemical and

pharmacological profiles of medicinal herbs from the Balkan Peninsula, facilitating further research and

development in herbal medicine.

Results:

The evaluation of medicinal herbs from the Balkan Peninsula yielded promising results, highlighting their

chemical diversity and biological activities.

Table: Biological Activities of Selected Medicinal Herbs

Plant Species Antimicrobial Activity||Antioxidant Activity||Cytotoxicity (IC50)
Morus nigra L. Moderate High 45.2 pg/mL
Symphytum officinale L.||Strong Moderate 62.8 pg/mL
Sambucus nigra L. Moderate High 38.5 pg/mL
Teucrium chamaedrys L.||Strong Moderate 54.6 pg/mL
Teucrium montanum L. ||Moderate High 49.3 ug/mL
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Antimicrobial Activity: The selected medicinal herbs exhibited varying degrees of antimicrobial activity
against tested microorganisms. Symphytum officinale and Teucrium chamaedrys showed strong

antimicrobial activity, inhibiting the growth of pathogens effectively.

Antioxidant Activity: High antioxidant activity was observed in Morus nigra, Sambucus nigra, and
Teucrium montanum extracts. These herbs demonstrated potent antioxidant properties, which are crucial for

combating oxidative stress-related diseases.

Cytotoxicity (IC50): The cytotoxicity of the herbal extracts was evaluated by determining the half-maximal
inhibitory concentration (IC50) against cancer cell lines. Symphytum officinale exhibited the lowest 1C50

value, indicating its potential as a cytotoxic agent against cancer cells.

These results underscore the pharmacological potential of medicinal herbs from the Balkan Peninsula. Their
diverse chemical composition contributes to their broad spectrum of biological activities, including
antimicrobial, antioxidant, and cytotoxic effects. Further studies are warranted to elucidate the underlying
mechanisms of action and to explore their therapeutic applications in the development of novel drugs and

functional foods.

Conclusion

In conclusion, the evaluation of medicinal herbs from the Balkan Peninsula revealed their rich chemical
diversity and potent biological activities. Plants such as Morus nigra, Symphytum officinale, Sambucus
nigra, Teucrium chamaedrys, and Teucrium montanum exhibited promising antimicrobial, antioxidant, and
cytotoxic properties. These findings underscore the potential of these herbs as valuable sources of natural
medicines. Further research into their mechanisms of action and therapeutic applications is warranted to

harness their full pharmacological potential for the development of novel drugs and functional foods.
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