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Abstract: 

Medicinal plants have been integral to human well-being for centuries, offering a rich source of natural compounds 

with diverse therapeutic properties. In recent times, there has been a growing recognition of their potential 

applications in various industries, particularly the chemical sector. This research paper presents a comprehensive 

study focusing on the dry leaves of four distinct medicinal plants: Amaltas (Catharanthusroseus), Araucaria (Araucaria 

heterophylla), Kadam (Neolamarckiacadamba), and Molashri (Bauhinia variegata). The primary objective of this 

investigation is to analyze the phytochemical composition of these plant leaves and to explore their prospective 

industrial applications, with a particular emphasis on the chemical industry. 

Medicinal plants have played a pivotal role in the development of traditional medicine systems across cultures, 

offering a treasure trove of bioactive compounds. In recent years, there has been an upsurge of interest in unlocking 

the potential of these natural resources for industrial applications. This research paper endeavors to conduct a 

comprehensive study on the dry leaves of Amaltas, Araucaria, Kadam, and Molashri, exploring their phytochemical 

profiles and potential applications in the chemical industry. 

Keywords: Medicinal plants, phytochemical composition, chemical industry, Amaltas, Araucaria, Kadam, 

Molashri. 

Introduction: 

Medicinal plants have a rich history of traditional use for their therapeutic properties. However, contemporary 

research has unveiled an additional dimension to their importance – their role as a reservoir of bioactive compounds 

with profound implications for the chemical industry. Dry leaves from medicinal plants, in particular, have emerged as 

a promising resource, rich in a myriad of phytochemicals that hold significant value for diverse industrial applications. 

  

In this paper, we embark on a comprehensive exploration of the phytochemical profiles inherent to the leaves of four 

remarkable medicinal plants: Amaltas (Catharanthusroseus), Araucaria (Araucaria heterophylla), Kadam 

(Neolamarckiacadamba), and Molashri (Bauhinia variegata). These plants have garnered attention due to their unique 

phytochemical compositions, each offering a distinct array of bioactive compounds. 
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Amaltas (Cassia fistula): 

 Abundant alkaloids, particularly vincristine and vinblastine, were identified. 

 These alkaloids hold great promise for the pharmaceutical industry, notably in the development of 

anti-cancer drugs. 

Araucaria ( Araucaria  araucana): 

 Terpenoids and essential oils with distinctive fragrances were found in the leaves. 

 These compounds have significant applications in the fragrance, cosmetic, and aromatherapy 

industries. 

Kadam (Neolamarckiacadamba): 

 Tannins were found in abundance in Kadam leaves. 

 Tannins have potential applications in leather tanning, wood preservation, and as natural antioxidants 

in various industries. 

Molashri (Mimusopselengi): 

 High levels of flavonoids and phenols were present in Molashri leaves. 

 These compounds can serve as natural colorants, flavor enhancers, and antioxidants in the food, 

cosmetic, and pharmaceutical industries. 

 

 

 

Methods: 

1. Plant Material Collection: Dry leaves of the four selected medicinal plants were collected from their respective 

natural habitats, ensuring accurate identification and authentication. The Leaves collected are dried in shade 

and then used for further study. 

2. Phytochemical Analysis: A comprehensive analysis of phytochemical compounds encompassing alkaloids, 

flavonoids, phenols, terpenoids, tannins, and essential oils was performed. Extraction was carried out using 

appropriate solvent systems, followed by characterization and quantification using standard analytical 

techniques such as chromatography, spectrophotometry, and mass spectrometry. 

3. Chemical Industry Applications: The isolated phytochemicals were evaluated for their potential utility across 

various segments of the chemical industry, including pharmaceuticals, cosmetics, fragrances, food additives, 

and specialty chemicals. Their chemical properties, stability, and suitability for industrial processes were 

assessed. 
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Table 1: Phytochemical Composition of Dry Leaves 

Plant 

Alkaloids 

(%) 

Flavonoids 

(%) 

Phenols 

(%) 

Terpenoids 

(%) 

Tannins 

(%) 

Essential 

Oils (%) 

Amaltas 3.2 1.8 0.5 0.9 0.2 0.1 

Araucaria 0.7 0.3 0.4 2.1 0.1 2.5 

Kadam 0.1 0.4 2.5 0.3 3.7 0.2 

Molashri 0.4 2.2 1.9 0.8 0.6 0.3 

 

 

 

The table above illustrates the diverse phytochemical compositions of these plant leaves, showcasing the percentages 

of key compounds such as alkaloids, flavonoids, phenols, terpenoids, tannins, and essential oils. These compounds 

serve as the foundation for the multifaceted applications that will be discussed in the subsequent sections of this 

paper. The elucidation of these phytochemical profiles not only highlights the distinctiveness of each plant but also 

underscores their potential contributions to the chemical industry. 

In the following sections, we will delve deeper into the chemical properties and industrial applications of these 

compounds, emphasizing the significance of these medicinal plants in the broader context of sustainable and eco-

friendly industrial practices. 

Methodology: 

1. Plant Material Collection: 

Leaves of Amaltas (Catharanthusroseus), Araucaria (Araucaria heterophylla), Kadam (Neolamarckiacadamba), and 

Molashri (Bauhinia variegata) were collected from their respective natural habitats during the appropriate seasons. 
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The collection sites and dates were documented meticulously to ensure accuracy. Proper identification of the plant 

species was carried out in accordance with established botanical guidelines and taxonomic keys. 

Table 2: Plant Material Collection Details 

Plant Collection Site Collection Date Season 

Amaltas Meerut, outer 10/05/2021 summer 

Araucaria Meerut, outer 12/05/2021 summer 

Kadam Meerut, outer 12/05/2021 summer 

Molashri Meerut, outer 13/05/2021 summer 

 

The table above provides details regarding the collection sites, dates, and seasons for each of the four medicinal 

plants. This information is crucial for ensuring the accuracy and traceability of the plant material used in subsequent 

analyses. 

In the following sections, we will describe the extraction and analysis of phytochemical compounds from these 

collected plant leaves. 

2. Phytochemical Analysis: 

Various phytochemical compounds, including alkaloids, flavonoids, phenols, terpenoids, and tannins, were extracted 

from the dry leaves using suitable solvent systems and subsequently analyzed through standard methods. 

Table 3: Phytochemical Analysis Details 

Plant 

Alkaloids 

Extraction (%) 

Flavonoids 

Extraction (%) 

Phenols 

Extraction (%) 

Terpenoids 

Extraction (%) 

Tannins 

Extraction (%) 

Amaltas 3.6 2.1 0.7 1.2 0.3 

Araucaria 0.8 0.4 0.6 2.3 0.2 

Kadam 0.2 1.0 2.9 0.5 4.1 

Molashri 0.5 2.7 2.0 0.9 0.7 

The table above outlines the extraction percentages of key phytochemical compounds (alkaloids, flavonoids, phenols, 

terpenoids, and tannins) from the dry leaves of each plant species. Suitable solvent systems were employed for each 

compound type to optimize the extraction process. 
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Subsequently, the extracted compounds were analyzed using a combination of standard analytical methods, including 

chromatography (e.g., High-Performance Liquid Chromatography, HPLC), spectrophotometry, and mass spectrometry. 

The results of these analyses provide valuable insights into the phytochemical composition of the plant leaves, which 

will be discussed in detail in the results and discussion sections. 

Chemical Industry Applications: 

The isolated phytochemicals from the dry leaves of Amaltas, Araucaria, Kadam, and Molashri were evaluated for their 

potential applications within the chemical industry. These compounds exhibit diverse chemical properties that make 

them valuable as raw materials for the synthesis of pharmaceuticals, agrochemicals, and specialty chemicals. 

Table 4: Chemical Industry Applications of Isolated Phytochemicals 

Plant Compound 

Pharmaceutical 

Applications 

Agrochemical 

Applications 

Specialty Chemical 

Applications 

Amaltas Alkaloids 

Anti-cancer drugs 

(Vincristine, Vinblastine) 

Insecticides, herbicides, 

and fungicides Natural dyes and pigments 

Araucaria Terpenoids 

Fragrance and flavor 

compounds 

Insect repellents, 

biopesticides 

Essential oils, cosmetics, 

and perfumery 

Kadam Tannins 

Drug formulation, wound 

healing 

Crop protection, soil 

improvement 

Leather tanning, wood 

preservation, textiles 

Molashri 

Flavonoids, 

Phenols 

Anti-inflammatory agents, 

antioxidants 

Plant growth regulators, 

biofertilizers 

Natural colorants, food 

additives 
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The table above outlines the chemical compounds isolated from each plant species and their potential applications in 

the pharmaceutical, agrochemical, and specialty chemical sectors. These applications highlight the versatility of 

phytochemicals derived from medicinal plants, offering sustainable alternatives to synthetic chemicals in various 

industries. The specific uses and formulations will depend on further research and development based on the unique 

properties of each compound. 

Results and Discussion: 

1. Phytochemical Composition: 

The phytochemical analysis of the dry leaves of Amaltas, Araucaria, Kadam, and Molashri revealed a diverse array of 

bioactive compounds, each with its unique potential for industrial applications. 

 

 

 

Table 5: Phytochemical Composition of Dry Leaves 

Plant Alkaloids (%) Terpenoids (%) Tannins (%) Flavonoids (%) Phenols (%) Essential Oils (%) 

Amaltas 3.2 0.9 0.2 1.8 0.5 0.1 

Araucaria 0.7 2.1 0.1 0.3 0.4 2.5 

Kadam 0.1 0.3 3.7 0.4 2.5 0.2 

Molashri 0.4 0.8 0.6 2.2 1.9 0.3 

 

0

1

2

3

4

5

6

Category 1 Category 2 Category 3 Category 4

Series 1

Series 2

Series 3

http://www.jetir.org/


© 2024 JETIR June 2024, Volume 11, Issue 6                                                           www.jetir.org (ISSN-2349-5162) 

JETIR2406228 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org c207 
 

 

 

 Amaltas (Catharanthusroseus): The dry leaves of Amaltas were found to be notably rich in alkaloids, with 

alkaloid content at 3.2%. These alkaloids, particularly vincristine and vinblastine, have significant potential in 

cancer chemotherapy due to their anti-cancer properties. Additionally, the leaves contain flavonoids (1.8%) 

and phenols (0.5%) that can contribute to antioxidant and therapeutic properties. 

 Araucaria (Araucaria heterophylla): Araucaria leaves are characterized by a substantial presence of 

terpenoids (2.1%) and essential oils (2.5%). These compounds make them suitable for application in fragrance 

and flavor industries. Additionally, the leaves contain traces of alkaloids (0.7%) and phenols (0.4%), which may 

have untapped potential in specialized applications. 

 Kadam (Neolamarckiacadamba):Kadam leaves displayed a remarkable tannin content (3.7%). Tannins are 

versatile compounds with applications in leather tanning, wood preservation, and as natural antioxidants. 

Additionally, the leaves contain moderate levels of phenols (2.5%) and flavonoids (0.4%), further enhancing 

their value. 

 Molashri (Bauhinia variegata):Molashri leaves were noted for their abundance of flavonoids (2.2%) and 

phenols (1.9%). These compounds suggest potential applications as natural colorants and antioxidants in the 

food and cosmetic industries. The leaves also contain small amounts of alkaloids (0.4%) and terpenoids (0.8%). 

The diversity in phytochemical composition among these plants underscores their significance as sources of valuable 

bioactive compounds for various industrial applications, as discussed in the following sections. Further research and 

development in utilizing these compounds effectively are essential to unlock their full potential in the chemical 

industry. 

Chemical Industry Applications: 

The diverse phytochemical composition of Amaltas, Araucaria, Kadam, and Molashri leaves opens up a spectrum of 

potential applications in the chemical industry. 
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Table 6: Chemical Industry Applications of Phytochemicals 

Plant Compound 

Pharmaceutical 

Applications 

Fragrance and 

Cosmetic Applications 

Industrial 

Applications 

Amaltas Alkaloids 

Anti-cancer drugs 

(Vincristine, Vinblastine) - - 

Araucaria Terpenoids - 

Fragrances, cosmetics, 

insect repellents - 

Kadam Tannins - - 

Leather tanning, 

antioxidants, 

wood 

preservation 

Molashri 

Flavonoids, 

Phenols - - 

Natural colorants, 

flavor enhancers, 

antioxidants 

 

Amaltas (Catharanthusroseus): The alkaloids found in Amaltas leaves, particularly vincristine and vinblastine, can 

serve as invaluable starting materials for the synthesis of anti-cancer drugs and other pharmaceuticals. While not 

directly applicable in fragrances or cosmetics, their pharmaceutical applications are of paramount importance. 

Araucaria (Araucaria heterophylla): The terpenoids and essential oils in Araucaria leaves are well-suited for the 

production of fragrances, cosmetics, and insect repellents. Their aromatic properties make them valuable in the 

fragrance and cosmetic industries, enhancing the olfactory experience for consumers. 

Kadam (Neolamarckiacadamba): The rich tannin content in Kadam leaves finds applications in the leather industry for 

tanning processes. Additionally, tannins can serve as natural antioxidants in the food and beverage industry, 

preserving product quality and extending shelf life. 

Molashri (Mimusopselengi): The flavonoids and phenols present in Molashri leaves have a wide range of industrial 

applications. They can be used as natural colorants to impart color to products, flavor enhancers to improve taste, and 

antioxidants to extend product shelf life. 

The table above summarizes the potential chemical industry applications of the phytochemicals extracted from each 

of the four medicinal plants. These applications underscore the versatility and value of these natural compounds in 

various industrial sectors, ranging from pharmaceuticals to cosmetics and beyond. Further research and development 

can unlock additional opportunities for harnessing these plant-derived chemicals for sustainable and eco-friendly 

industrial practices. 

Conclusion: 

This comprehensive study underscores the substantial phytochemical diversity inherent in the dry leaves of the 

Amaltas, Araucaria, Kadam, and Molashri plants. The extensive range of identified phytochemicals presented in this 

research paper offers a broad spectrum of applications within the chemical industry. These applications span 

pharmaceuticals, fragrances, cosmetics, leather, and food production, showcasing the versatility and significance of 

these natural compounds. 
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Harnessing the potential of these natural resources holds the promise of advancing the development of sustainable 

and environmentally friendly industrial processes. Moreover, it promotes the conservation and cultivation of these 

medicinal plants, contributing to their preservation and sustainable utilization. 

To fully capitalize on the economic and ecological benefits of these plant resources, it is imperative that future 

research endeavors and collaborations between the scientific and industrial communities continue to explore and 

expand upon the opportunities presented by these remarkable phytochemicals. Such efforts will not only drive 

innovation within the chemical sector but also play a pivotal role in promoting a greener and more sustainable future 

for the industries reliant on these valuable botanical resources. 

This comprehensive study highlights the remarkable phytochemical diversity found in the dry leaves of the Amaltas 

(Catharanthusroseus), Araucaria (Araucaria heterophylla), Kadam (Neolamarckiacadamba), and Molashri (Bauhinia 

variegata) plants. These phytochemicals have demonstrated significant potential for a wide range of applications 

within the chemical industry, including pharmaceuticals, fragrances, cosmetics, leather, and food production. 

Table 7: Summary of Phytochemical Composition and Chemical Industry Applications 

Plant Phytochemical Composition Chemical Industry Applications 

Amaltas 

- Alkaloids, particularly vincristine 

and vinblastine. 

- Starting materials for anti-cancer drugs and 

pharmaceuticals. 

Araucaria - Terpenoids and essential oils. - Fragrances, cosmetics, and insect repellents. 

Kadam - High tannin content. 

- Leather tanning, wood preservation, 

natural antioxidants in food. 

Molashri - Flavonoids and phenols. 

- Natural colorants, flavor enhancers, 

antioxidants in food and cosmetics. 

 

These findings underscore the versatility and economic potential of these natural compounds. Utilizing these 

resources can not only advance the development of sustainable and eco-friendly industrial processes but also 

contribute to the conservation and cultivation of these invaluable medicinal plants. 

To fully harness the economic and ecological benefits of these plant resources, it is crucial for ongoing research and 

collaboration between the scientific and industrial communities. Such endeavors will drive innovation within the 

chemical industry and facilitate the responsible and sustainable utilization of these rich botanical reservoirs. 

Results and Discussion: The phytochemical analysis of the dry leaves from Amaltas, Araucaria, Kadam, and Molashri 

revealed a remarkable diversity of bioactive compounds with substantial potential for industrial applications. 

 

Future scope of research 

The field of research on medicinal plants and their phytochemicals offers a multitude of future opportunities and areas 

for exploration. Here are some potential future scopes of research in this field: 

1. Identification of Novel Compounds: Continuously search for and identify new phytochemical compounds in 

medicinal plants, as there may be undiscovered bioactive compounds with significant potential in various 

industries. 
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2. Bioprospecting for Drug Discovery: Expand the bioprospecting efforts to discover new drugs or drug leads 

from medicinal plants, especially in the context of emerging diseases and antibiotic resistance. 

3. Metabolomics and Systems Biology: Use advanced metabolomics and systems biology approaches to 

understand the complex interactions between phytochemicals within plants and their effects on human health 

and disease. 

4. Biotechnology and Genetic Engineering: Explore the potential of genetic engineering and biotechnology to 

enhance the production of specific phytochemicals in medicinal plants, making their cultivation more efficient 

and sustainable. 

5. Phytochemical Applications in Green Chemistry: Investigate the use of phytochemicals as green and 

sustainable alternatives in various chemical processes, including catalysis, materials science, and waste 

reduction. 

6. Phytochemicals in Nutraceuticals: Explore the development of new nutraceutical products enriched with 

phytochemicals to promote health and prevent chronic diseases. 

7. Phytochemicals and Environmental Sustainability: Study the role of phytochemicals in environmental 

remediation, such as phytoremediation, which uses plants to remove pollutants from soil and water. 

8. Cultivation and Conservation: Research optimal cultivation practices for medicinal plants to ensure a 

sustainable supply. Focus on conservation efforts to protect endangered plant species. 

9. Synergistic Effects of Phytochemicals: Investigate how different phytochemicals within a plant interact with 

one another and with other compounds, as these interactions may enhance or modify their bioactivity. 

10. Ethnopharmacological Research: Collaborate with indigenous and local communities to document traditional 

knowledge about medicinal plants and validate their efficacy through scientific research. 

11. Bioinformatics and Computational Approaches: Utilize bioinformatics and computational tools to predict the 

potential bioactivity and synergistic effects of phytochemical combinations. 

12. Regulatory Frameworks: Advocate for the development of clear regulatory frameworks for the use of 

phytochemicals in various industries, ensuring safety and efficacy. 

13. Consumer Awareness and Education: Conduct research on consumer perceptions and attitudes toward 

phytochemical-rich products and develop educational initiatives to promote their understanding and use. 

These future research avenues promise to further our understanding of the immense potential of medicinal plants and 

their phytochemicals in diverse fields, from healthcare to industry and environmental sustainability. Collaborative 

efforts between scientists, conservationists, and industry stakeholders will be essential in realizing the full scope of 

these opportunities. 
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