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Abstract 

The utilization of medicinal plants and their bioactive compounds has garnered significant 

attention in modern pharmacology. However, the conventional methods employed for the 

analysis of these compounds often involve hazardous chemicals and generate considerable 

pollution. In response, green chemistry principles have emerged as a sustainable approach to 

address these challenges. This review explores the application of green chemistry techniques in 

the analysis of medicinal plant compounds, focusing on their chemical structures, 

pharmacological effects, and environmental impact.the chemical structures of bioactive 

compounds derived from medicinal plants are examined, highlighting their diverse and complex 

nature. Subsequently, the pharmacological effects of these compounds are discussed, 

emphasizing their potential therapeutic benefits and medicinal properties. The implementation of 

green chemistry methodologies, such as solvent-free extraction, microwave-assisted extraction, 

and supercritical fluid extraction, in the analysis of medicinal plant compounds. These 

techniques not only offer improved efficiency and selectivity but also minimize the use of 

hazardous solvents and reduce environmental pollution.the environmental implications of 

conventional extraction methods are scrutinized, underscoring the need for sustainable 

alternatives to mitigate pollution and ecological damage. By adopting green chemistry principles, 

researchers can enhance the sustainability and eco-friendliness of medicinal plant compound 

analysis, contributing to the development of safer and more environmentally conscious 

pharmaceutical practices. 
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Introduction 

Medicinal plants serves as the chief therapeutic aid for various ailments. Tilldate there is 

widespread interest in drugs derived from medicinal plants. This interest primarily stems from 

the belief that green medicine is safe and reliable, compared with costly synthetic drugs that 

possess adverse toxic side effects. A medicinal plant is any plant which in one or more of its 

organs, contains phytoconstituents that can be used for therapeutic purposes, or which are 

precursors for chemo-pharmaceutical semi-synthesis. When a plant is designated as „medicinal‟, 

it is implied that the said plant is useful as a drug or therapeutic agent or an active ingredient of a 

medicinal preparation. Medicinal plants can be defined as a group of plants that possess some 

special properties or virtues that qualify them as articles of drugs and therapeutic agents, and are 

used for medicinal purposes. 

World Health Organization (WHO) has provided a definition of medicinal plants, that is “A 

medicinal plant is any plant which, in one or more of its organs, contains substances that can be 

used for therapeutic purposes or which are precursors for synthesis of useful drug”. Some 

medicinal plants are wild crafted, meaning that they are harvested in the wild by people who are 

skilled at plant identification. Sometimes, plants cannot be cultivated, wild crafting is the only 

way to get them, and some people believe that wild plants have more medicinal properties. Wild 

crafting can also be done to gather herbs for domestic purpose, with people seeking them out to 

use in their own medicinal preparations. Other plants may be cultivated. One of the advantages 

of cultivation is that it allows for greatercontrol over growing conditions, which can result in a 

more predictable and consistent crop. Cultivation also allows for mass production, which makes 

plants more commercially viable, as they can be processed in large numbers and priced low 

enough that people will be able to afford them. The most important ingredients present in plant 

communities turn out to be alkaloids, terpenoids, steroids, phenols, glycosides and tannins. 

Herbal medicine 

Herbal medicine is the oldest form of healthcare known to mankind. Herbs had been used by all 

cultures throughout history. It was an integral part of the development of modern civilization. 

Primitive man observed and appreciated the great diversity of plants available to him. The plants 

provided food, clothing, shelter, and medicine. Much of the medicinal use of plants seems to 
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have been established through observations of wild animals, by trial and error. As time went on, 

each tribe added the medicinal power of herbs in their area to its knowledge base. They 

methodically collected information on herbs and developed well-defined herbal pharmacopoeias. 

It is estimated that about 25–30% of all modern medicines are directly or indirectly derived from 

higher plants. The herbal products industries comprises a number of interrelated sub-sectors as: 

herbal tears, functional foods, nutraceuticals, phytochemicals, flavours and spices. 

Antioxidants 

Antioxidant supplementation, whether through foods or tablets, is rooted in the concept that 

reactive oxygen species (ROS) and oxygen radicals contribute to various human diseases by 

inducing oxidative damage within the body. This belief stems from the understanding that 

oxidative stress, caused by an imbalance between free radicals and antioxidants in the body, can 

lead to cellular damage and potentially trigger the development of diseases such as cancer, 

cardiovascular diseases, and neurodegenerative disorders. 

The primary function of antioxidants is to neutralize free radicals, which are highly reactive 

molecules that contain unpaired electrons. These free radicals can be generated from various 

sources such as environmental pollutants, ultraviolet radiation, cigarette smoke, and even normal 

metabolic processes within the body. When left unchecked, free radicals can cause oxidative 

damage to vital cellular components including nucleic acids, proteins, lipids, and DNA. This 

oxidative damage can lead to mutations, inflammation, and disruptions in cellular function, 

ultimately contributing to the progression of degenerative diseases. 

Antioxidants work by donating electrons to stabilize free radicals, thereby preventing them from 

causing harm to cellular structures. Common antioxidants include vitamins C and E, beta-

carotene, selenium, flavonoids, and polyphenols, among others. These antioxidants can be 

obtained from a variety of dietary sources such as fruits, vegetables, nuts, seeds, and whole 

grains. Alternatively, they can also be consumed in the form of dietary supplements. 

The rationale behind antioxidant supplementation lies in the premise that increasing the body's 

antioxidant defenses may help mitigate oxidative stress and reduce the risk of developing chronic 

diseases associated with oxidative damage.  the effectiveness of antioxidant supplementation in 
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preventing or treating diseases remains a subject of debate among scientists and healthcare 

professionals. 

While some studies suggest potential benefits of antioxidant supplementation in certain contexts, 

others have failed to demonstrate significant positive outcomes. Moreover, there is growing 

concern that excessive intake of antioxidants, particularly in the form of high-dose supplements, 

may not only be ineffective but could also have adverse effects and interfere with normal 

physiological processes. 

The concept of antioxidant supplementation is based on the premise of countering oxidative 

damage caused by free radicals and reactive oxygen species within the body. While antioxidants 

play a crucial role in maintaining cellular health and preventing disease, the efficacy and safety 

of antioxidant supplementation remain areas of ongoing research and debate. A balanced diet 

rich in antioxidant-rich foods, coupled with healthy lifestyle choices, remains a cornerstone in 

promoting overall health and well-being while minimizing the risks associated with oxidative 

stress. 
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Fig.1. The flowchart of antioxidants 

Antioxidant compounds, including phenolic acids, polyphenols, and flavonoids, play a crucial 

role in our bodies by neutralizing harmful free radicals. Free radicals are highly reactive 

molecules that can cause damage to cells and DNA through a process called oxidative stress. 

This oxidative stress is implicated in the development of various degenerative diseases such as 

heart disease, cancer, and neurological disorders. 

Phenolic acids, polyphenols, and flavonoids are abundant in many plant-based foods, including 

fruits, vegetables, tea, and red wine. These compounds act as scavengers, meaning they 

neutralize free radicals by donating electrons to them. By doing so, they prevent the free radicals 

from damaging important cellular components and disrupting normal cellular functions. 
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Numerous clinical studies have provided evidence supporting the role of antioxidants in reducing 

the risk of chronic diseases. For example, epidemiological studies have consistently shown that 

individuals who consume diets rich in fruits and vegetables, which are high in antioxidants, have 

a lower incidence of heart disease and certain types of cancer. Similarly, moderate consumption 

of red wine, which contains resveratrol, a polyphenolic compound, has been associated with a 

reduced risk of heart disease. 

Need of the Study 

There is a growing demand for sustainable and eco-friendly practices in chemistry and 

pharmaceutical research. The need to reduce the environmental impact of chemical processes, 

especially in the extraction and synthesis of medicinal compounds, is paramount. This study 

responds to this need by incorporating green chemistry principles to ensure that the analysis of 

medicinal plant compounds is conducted in an environmentally responsible manner. the 

identification and structural elucidation of compounds from medicinal plants are crucial for 

understanding their therapeutic potential. This research fulfills this need by delving into the 

structural aspects of these compounds, contributing to the body of knowledge surrounding 

natural products and their applications in healthcare. the assessment of the biological effects of 

these compounds is essential for drug discovery and development. The study addresses this need 

by evaluating their pharmacological activities, potentially uncovering new avenues for drug 

design and treatment strategies. as chemical pollution poses a significant global challenge, this 

study offers a proactive response by promoting sustainable practices and considering the 

ecological consequences of medicinal plant compound production. It aligns with the urgent need 

to mitigate chemical pollution and minimize the ecological footprint of chemical processes. this 

research addresses the pressing needs of sustainability, drug discovery, and environmental 

responsibility, making it a valuable contribution to the fields of chemistry, pharmacology, and 

environmental science. 

 

 

Literature Review 
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Thakur, M., Singh, R. P., & Kumar, R. (2020)- Extracting bioactive compounds from plants 

using environmentally friendly solvents is discussed in this article. Bioactive compounds have 

many potential applications in the food, cosmetics, and pharmaceutical industries, and the 

authors stress the need for more environmentally friendly methods of extracting them. Green 

solvents like ethanol, water, supercritical fluids, and natural deep eutectic solvents are discussed 

in this review article. The researchers weigh the benefits and drawbacks of these solvents, as 

well as their potential uses in bioactive compound extraction. 

In order to lessen their environmental footprint, the authors stress the importance of using green 

solvents for bioactive compound extraction. The potential safety, efficiency, and sustainability 

gains associated with green solvents are also highlighted. This review article summarises the 

current state of knowledge regarding the application of green solvents in the extraction of 

bioactive compounds. Researchers, policymakers, and practitioners in the fields related to natural 

products can benefit from the information presented in this review. The authors also provide 

suggestions for further research that could advance the use of green solvents in the extraction of 

bioactive compounds. 

Sharma, P., Bansal, N., & Singh, R. P. (2019)- This article discusses the advantages of using 

nanoparticles in wastewater treatment and reviews the current literature on their environmentally 

friendly synthesis. The authors stress the need for more environmentally friendly methods of 

synthesising nanoparticles, which have the potential to be inexpensive and efficient materials for 

wastewater treatment. Plant extracts, bacteria, fungi, and algae are just some of the green 

synthesis methods for nanoparticles discussed in this article. The benefits and drawbacks of these 

techniques, as well as their potential uses in wastewater treatment, are discussed by the 

researchers. The authors stress the importance of using green synthesis methods for nanoparticle 

production in order to lessen the negative effects on the environment.  

Bhattacharya, S., & Pal, S. (2018)- This article is a review of the application of green 

chemistry principles in the textile industry. The authors highlight the importance of developing 

sustainable and eco-friendly approaches for textile production, which is a significant source of 

chemical pollution. The review article provides an overview of various green chemistry 

approaches, such as green solvents, biocatalysis, and supercritical fluid technology. The 



Vol. 25 No. 6 (2022): June 

 

Page|352 

AFRICAN DIASPORA JOURNAL OF MATHEMATICS                    ISSN: 1539-854X 

UGC CARE GROUP I                  www.newjournalzone.in 

  

researchers discuss the advantages and disadvantages of these approaches, along with their 

potential applications in textile production. In order to mitigate the harm they cause to the natural 

world, the authors stress the importance of the textile industry embracing green chemistry. They 

also highlight the potential savings, efficiencies, and long-term viability of green chemistry 

methods. This article summarises the current state of green chemistry studies in the textile 

industry. Researchers, policymakers, and practitioners in the textiles and related fields can all 

benefit from this review's findings. In addition, the authors offer suggestions for further study 

that can advance the use of green chemistry in the textile industry. 

Kumar, V., Kumar, S., & Singh, A. (2020)- This article is a survey of how green chemistry 

concepts have been used to create bioactive molecules. The authors stress the significance of 

environmentally friendly and sustainable methods in the synthesis of medicines and other 

biologically active compounds for the development of drug and therapy discovery. Green 

solvents, microwave-assisted synthesis, and biocatalysis are just a few of the green chemistry 

techniques covered in this review article. The researchers weigh the pros and cons of these 

methods and discuss their potential uses in the synthesis of biologically active molecules. The 

authors stress the need to synthesise biologically active compounds with solvents that are safe for 

humans and the environment, such as water and ethanol. They also highlight the potential 

savings, efficiencies, and long-term viability of green chemistry methods. This review article 

presents a thorough analysis of recent developments in the study of green chemistry for the 

production of biologically active molecules. Researchers, policymakers, and practitioners in the 

pharmaceutical and related fields can all benefit from this review's findings. The authors also 

provide suggestions for how to advance the use of green chemistry in the synthesis of 

biologically active molecules. 

Garg, R., Gupta, V. K., & Yadav, A. K. (2019)- The methods of green chemistry that have 

been applied to the synthesis of metal nanoparticles are discussed in depth in this article. Because 

of their potential uses in fields like biomedicine, electronics, catalysis, and environmental 

remediation, the authors highlight the growing interest in synthesising metal nanoparticles using 

green chemistry principles. = In this article, we take a look at how plant extracts, 

microorganisms, and green solvents can be used in metal nanoparticle synthesis as examples of 

green chemistry. The authors weigh the benefits and drawbacks of these strategies, as well as 
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their potential uses in metal nanoparticle synthesis. The authors stress the significance of 

synthesising metal nanoparticles with environmentally safe solvents and reducing agents. They 

also highlight the potential savings, efficiencies, and long-term viability of green chemistry 

methods. This review article offers a thorough synopsis of recent developments in the study of 

green chemistry methods for producing metal nanoparticles. Researchers, policymakers, and 

practitioners in the fields related to nanotechnology can all take something useful away from this 

review. The authors also provide suggestions for how green chemistry can be applied to the 

synthesis of metal nanoparticles in the future. 

Chauhan, A., & Kumar, P. (2018)- Green chemistry techniques are discussed in this article as 

they pertain to how metal-organic frameworks (MOFs) are made and what they could be used 

for. Metal-organic frameworks (MOFs), which are porous solids with a lot of surface area, can 

be used for many things. Because conventional MOF synthesis often employs toxic solvents and 

severe reaction conditions, the authors stress the significance of green chemistry approaches. 

They talk about different methods of "green chemistry," such as sonochemical synthesis, 

microwave-assisted synthesis, and solvothermal synthesis. The authors also illustrate how MOFs 

have been put to use in a variety of settings, including those involving gas separation, drug 

delivery, and water purification. They show how promising MOFs can be in solving global 

problems like energy and environmental sustainability. This review article summarises the 

current state of knowledge regarding the use of green chemistry techniques in the synthesis of 

MOFs and their potential applications. Researchers, policymakers, and practitioners interested in 

MOFs and related areas may find this review's findings helpful. The authors also provide 

suggestions for how green chemistry can be applied to the synthesis of MOFs in the future. 

Subramanian, V., Kannan, K., &Govindarajan, M. (2011)- Green chemistry is a subject 

explored in this article, as is its potential for lowering pollution levels. Green chemistry is an 

approach to chemical production and use that prioritizes safety over profit, renewable, and 

sustainable resources in chemical processes, and highlights some successful case studies where 

green chemistry has been implemented. The authors also discuss the challenges in implementing 

green chemistry practices and suggest ways to overcome them. 
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Vyas, D. J., & Trivedi, U. K. (2012)- This article explains how green chemistry can be used in 

the pharmaceutical sector. It discusses the various aspects of green chemistry and how they can 

be applied to the pharmaceutical industry to improve the sustainability of drug development and 

production, including the use of alternative solvents, energy-efficient processes, and waste 

reduction. The article explains the benefits of green chemistry and gives specific examples from 

the pharmaceutical industry, such as the use of supercritical carbon dioxide and microwave-

assisted synthesis. The article concludes by addressing the difficulties and potential of 

introducing green chemistry to the pharmaceutical sector. 

Singh, S., & Singh, A. (2013)- Green chemistry is discussed in this article as a means to lessen 

environmental damage. It gives an introduction to the ideas behind green chemistry, such as 

recycling, minimising waste, and creating environmentally friendly procedures. Green chemistry 

is discussed, and examples of its successful application in the pharmaceutical, textile, and food 

production industries are provided. To lessen the impact of chemical pollution on people and the 

planet, the article calls for a greater understanding of and commitment to green chemistry 

practises. 

Rathore, R. K., &Verma, A. (2012)- Green chemistry is discussed in this article as a means to 

lessen environmental damage. The authors outline the basic concepts of green chemistry and 

discuss the ways in which the pharmaceutical, chemical, and food industries can all benefit from 

adopting them. The importance of sustainable development is highlighted in the article, and the 

authors suggest that green chemistry can be instrumental in achieving this objective. In addition 

to promoting green chemistry practises and reducing human health risks associated with 

chemical contamination and the environment, the article emphasises the importance of education 

and training. 

Kumar, S., Kumar, S., & Kumar, D. (2015)-The article discusses the principles and 

applications of green chemistry as an innovative approach towards pollution control. The authors 

highlight the importance of sustainable chemistry in decreasing the harmful effects of chemical 

pollution on ecosystems and people. Among the 12 principles of green chemistry is the priority 

placed on using less hazardous materials, designing safer chemical syntheses, and using 

renewable resources. The authors also discuss various applications of green chemistry, such as 
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the use of natural products in drug discovery, green synthesis of nanoparticles, and sustainable 

energy production. Overall, the article emphasizes the need for incorporating green chemistry 

into various industries to promote sustainable development and environmental protection. 

Research Problem 

The integration of green chemistry principles into the analysis of medicinal plant compounds 

presents a promising avenue for advancing sustainable drug discovery practices. However, a 

comprehensive review focusing on the structures of bioactive compounds, their pharmacological 

effects, and the environmental implications of conventional analytical methods is lacking. 

Understanding the chemical structures of medicinal plant compounds is crucial for elucidating 

their pharmacological properties and therapeutic potential. Additionally, assessing the 

environmental pollution caused by conventional extraction and analysis techniques is essential 

for identifying areas where green chemistry strategies can be implemented to minimize 

ecological impact.This review aims to address these gaps by examining the chemical structures 

of bioactive compounds derived from medicinal plants, their diverse pharmacological effects, 

and the environmental pollution associated with conventional extraction and analysis methods. 

By synthesizing existing literature, this review will provide insights into the potential of green 

chemistry approaches to enhance the sustainability of medicinal plant compound analysis while 

minimizing environmental pollution. Identifying key areas for improvement and proposing 

strategies for the implementation of green chemistry principles will contribute to the 

advancement of eco-friendly practices in medicinal plant research and drug discovery. 

Conclusion 

The integration of green chemistry principles into the analysis of medicinal plant compounds 

represents a significant step towards sustainable drug discovery practices. Through the adoption 

of greener solvent systems, optimization of process conditions, and utilization of efficient 

analytical techniques, researchers can enhance the efficiency and environmental sustainability of 

medicinal plant compound analysis.By focusing on the chemical structures of bioactive 

compounds, their pharmacological effects, and the environmental implications of conventional 

analytical methods, this review has underscored the importance of implementing green chemistry 

approaches in medicinal plant research. These approaches not only minimize environmental 
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pollution but also contribute to the responsible utilization of natural resources.further research 

and development efforts should be directed towards the design and implementation of innovative 

green chemistry strategies tailored specifically for medicinal plant compound analysis. 

Collaboration between researchers, industry stakeholders, and regulatory bodies is essential to 

promote the widespread adoption of green chemistry principles in the pharmaceutical sector. 
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