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Preface 

The book "Plants & Secondary Metabolites, Volume 4" presents a 

comprehensive overview of the phytochemical analysis and medicinal 

properties of various plant species. The volume comprises nine chapters, 

each focusing on a specific plant species, including Cordia myxa, Shorea 

robusta, Boswellia serrata, Soymida febrifuga, Eranthemum nervosum, 

Drimia indica, Symphorema involucratum, Vitex negundo, and Oroxylum 

indicum. These plant species have been traditionally used in various cultures 

for their medicinal and therapeutic properties. The chapters in this volume 

provide an in-depth analysis of the phytochemical constituents present in 

each plant species, including alkaloids, flavonoids, phenolic acids, and 

terpenoids. The volume also discusses the medicinal properties and potential 

applications of each plant species, including their antioxidant, anti-

inflammatory, antimicrobial, and anticancer activities. This book will serve 

as a valuable resource for researchers, scientists, and students in the fields of 

phytochemistry, pharmacology, and botany. The information presented in 

this volume will contribute significantly to our understanding of the 

phytochemical composition and medicinal properties of various plant 

species, and will pave the way for further research into the development of 

new drugs and therapies from natural sources. 
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Background 

Plants have been an integral part of human life since ancient times, providing 

food, shelter, clothing, and medicine. The medicinal properties of plants have 

been exploited for centuries, with many traditional systems of medicine 

relying heavily on plant-based remedies. In recent years, there has been a 

growing interest in the phytochemical analysis and medicinal properties of 

plants, driven by the need to develop new and effective treatments for various 

diseases. Despite the significant progress made in the field of 

phytochemistry, there is still a need for comprehensive and authoritative texts 

that provide detailed information on the phytochemical composition and 

medicinal properties of various plant species. This book aims to fill this 

knowledge gap by providing a comprehensive overview of the 

phytochemical analysis and medicinal properties of nine plant species. The 

book will serve as a valuable resource for researchers, scientists, and students 

in the fields of phytochemistry, pharmacology, and botany. This book will be 

useful for several reasons. Firstly, it provides a comprehensive overview of 

the phytochemical composition and medicinal properties of nine plant 

species, which will be valuable for researchers and scientists working in the 

field of phytochemistry. Secondly, the book discusses the potential 

applications of each plant species, which will be useful for industries 

involved in the development of herbal remedies and natural products. Finally, 

the book provides a detailed analysis of the phytochemical constituents 

present in each plant species, which will be valuable for students and 

researchers interested in the field of phytochemistry. The information 

presented in this book will contribute significantly to our understanding of 

the phytochemical composition and medicinal properties of various plant 

species. Future works should focus on isolating and characterizing the 
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bioactive compounds present in each plant species, as well as evaluating their 

pharmacological properties and potential applications. Additionally, further 

research is needed to explore the potential of these plant species in the 

development of new and effective treatments for various diseases. 
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Abstract 

Cordia myxa L., a widely used multipurpose tree species, has been employed in 
traditional medicine for its diverse therapeutic properties. The present study aimed 
to investigate the qualitative composition of secondary metabolites in C. myxa 
fruits. Phytochemical analysis of aqueous, methanol, and ethanol extracts revealed 
the presence of tannins, saponins, flavonoids, phenolic compounds, steroids, and 
alkaloids. The identified bioactive compounds suggest potential antioxidant, anti-
inflammatory, antimicrobial, and antidiabetic properties, supporting the use of this 
plant in traditional medicine. This study provides a foundation for further research 
into the pharmacological and therapeutic applications of C. myxa fruits. 

Keywords: Anti-inflammatory, antioxidant, multipurpose tree, pharmacological 
potential 

 

Introduction 

Cordia myxa L., a species of flowering plant in the Boraginaceae family, is a 

widely used multipurpose tree species found in various parts of the world 

(Aleem et al., 2017). The plant has been used in traditional medicine for 

centuries, with its different parts being used to treat a range of ailments 

(Kumar et al., 2021). Recent studies have shown that the studied plant 

possesses various biological activities, including antioxidant, anti-

inflammatory, and antimicrobial properties (Singh et al., 2022). The plant 

extract was helpful for treating cognitive dysfunction in rodents (Al-Musawi 

et al., 2022; Kendir et al., 2022). Secondary metabolites, such as alkaloids, 

mailto:emdad@rediffmail.com
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flavonoids, and phenolic acids, are known to play a crucial role in the 

medicinal properties of plants (Al-Khafaji et al., 2021). Therefore, it is 

essential to investigate the preliminary qualitative composition of secondary 

metabolites in C. myxa fruits to understand their potential health benefits. 

The present study aims to investigate the preliminary qualitative composition 

of secondary metabolites in fruits of the studied plant using various solvent 

extracts. The study will provide valuable information on the phytochemical 

composition of C. myxa fruits, which can be used to develop new drugs and 

therapies. Additionally, the study will contribute to the conservation and 

sustainable use of C. myxa, a valuable multipurpose tree species. 

 

Figure 1: Fruits of C. myxa  

Materials and methods 

The fruits of C. myxa were collected from the bank of Mahanadi River areas 

in Cuttack district of Odisha in October 2024 (Figure 1; Kumar et al., 2021). 
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Authors have identified the plant specimen. Fruit extracts of aqueous, 

ethanol, and methanol were prepared, and nine different bioactive 

compounds were detected using standard methods (Devi et al., 2023; Marndi 

et al., 2024; Devi et al., 2024).  

Detection of nine secondary metabolites was conducted using standard 

methods and as followed by previous work of our laboratories (Kokate et al., 

2006; Jena et al., 2024; Pradhan et al., 2024). 

Test for tannin: About 1 ml of the fruit extract was taken. 3-5 drops of 10% 

lead acetate solution were added to it. The gelatinous precipitate formation 

confirmed the presence of tannin. 

Test for saponin: About 1 ml of the fruit extract was taken and 1 ml of 

distilled water was added and shaken well. The formation of persistent froth 

was observed confirming the presence of saponin.  

Test for flavonoids: About 1 ml of the fruit extract was taken. 2 ml of 2% 

NaOH solution and 3 to 4 drops of dilute hydrochloric acid were added to it. 

The colour initially turned to an intense yellow colour with NaOH solution 

and later became colourless. This colour change appearance confirmed the 

presence of flavonoids.  

Test for terpenoids: About 1 ml of the filtrate was added with 6 drops of 

chloroform and placed in the water bath for a few minutes. Then 6 drops of 

concentrated H2SO4 were added. The reddish- brown interface confirmed the 

presence of terpenoids.  

Test for phenolic groups: About 1 ml of the filtrate extract was taken. A few 

drops of 5% Ferric chloride solution were added. The dark bluish-black 

appearance confirmed the presence of phenolic compounds.  

Test for reducing sugars: About 1 ml of the fruit extract was taken and 2 

drops of Fehling’s solution A followed by Fehling’s solution B were added 

and kept in the water bath for some time. The presence of red-orange 

precipitate confirmed the presence of reducing sugar.  

Test for steroids: About 1 ml of the fruit extract was taken. 1 ml of 

chloroform and 1 ml of concentrated sulphuric acid was added gently into it 

touching test tube mouth. The appearance of upper red and lower yellow with 

green fluorescence provides the presence of steroids.  
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Test for alkaloids: About 1 ml of the fruit extract was taken and added 3 to 

4 drops of Dragendroff’s reagent. The formation of a reddish-brown 

precipitate confirmed the presence of alkaloids.  

Test for carbonyl compounds: About 1 ml of the fruit extract was taken and 

added 3 to 4 drops of 2,4- Dinitrophenylhydrazine (DNPH) reagent. The 

formation of yellow crystal confirmed the presence of carbonyl compounds.  

Results and discussion 

The phytochemical analysis of C. myxa fruits revealed the presence of 

various bioactive compounds. The aqueous extract contained tannins, 

saponins, flavonoids, phenolic compounds, steroids, and alkaloids (Table 1; 

Figure 2). The methanol extract contained saponins, flavonoids, phenolic 

compounds, and steroids, but no tannins or alkaloids. The ethanol extract 

contained saponins, flavonoids, phenolic compounds, steroids, and alkaloids, 

but no tannins (Figure 3). The presence of these bioactive compounds 

suggests that C. myxa fruits may have various pharmacological properties 

(Tak et al., 2024). The saponins, flavonoids, and phenolic compounds present 

in all three extracts may have a major pharmacological role in treating various 

health problems. Table 1 provides a comprehensive overview of the 

phytochemical analysis of C. myxa fruits. The table shows that the different 

extracts (aqueous, methanol, and ethanol) contain varying levels of bioactive 

compounds. 

Table 1: Qualitative phytochemical analysis of C. myxa using different 

extracts 

Bioactive 

compounds 

Extracts 

Aqueous Methanol Ethanol 

Tannin +ve -ve -ve 

Saponin +ve +ve +ve 

Flavonoids +ve +ve +ve 

Terpenoids -ve -ve -ve 

Phenolic 

compounds 

+ve +ve +ve 

Reducing sugars -ve -ve -ve 

Steroids +ve +ve +ve 

Alkaloids +ve -ve +ve 
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Carbonyl 

compounds 

-ve -ve -ve 

(+ve: Positive; -ve: Negative) 

 

Figure 2: Detection of secondary metabolites of C. myxa using aqueous 

extract 
 

 

Figure 3: Detection of secondary metabolites of C. myxa using ethanol 

extract 
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Figure 4: Pharmacological potentials of C. myxa fruits 

The result suggests that the choice of extract may be important for specific 

applications. Table 1 and Figure 4 show that the fruits may have a range of 

biological activities, including neuroprotective, fungicidal, anticarcinogenic, 

immunomodulatory, and antidiabetic effects. This suggests that fruits may be 

a valuable source of bioactive compounds with potential therapeutic 

applications. The presence of tannins, saponins, flavonoids, phenolic 

compounds, steroids, and alkaloids in the fruit extracts suggests that C. myxa 

may possess antioxidant, anti-inflammatory, antimicrobial, and antidiabetic 

properties, among others (Figure 4). The fruits are edible. With high nutrition 

and medicinal value, the fruits can be utilized as functional fruit (Tak et al., 

2024). 

Conclusion 

The present study has successfully identified and characterized the secondary 

metabolites present in C. myxa fruits, revealing a diverse range of bioactive 

compounds with potential therapeutic applications. These findings provide a 

scientific basis for the traditional use of C. myxa in medicine and highlight 

its potential as a valuable source of natural products for the development of 

new drugs and therapies. 
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Abstract 

This study aimed to report the bioactive compounds available in the 
fruits of Shorea robusta C.F. Gaertn. A qualitative phytochemical 
analysis was conducted using different extracts (aqueous, methanol, 
and ethanol). The results revealed the presence of various bioactive 
compounds, including tannins, saponins, flavonoids, phenolic 
compounds, reducing sugars, and steroids. These compounds have 
been linked to several medicinal uses, such as treating intestine 
infections, anti-cancer properties, antimutagenic properties, 
antidiabetic properties, and anti-inflammatory activities. The study 
highlights the potential of S. robusta fruits as a rich source of 
phytochemicals with therapeutic applications. 

Key words: Anticancer, antidiabetic, antimutagenic, therapeutic 
applications 
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Introduction 

Shorea robusta, commonly known as Sal (Marandi et al., 2016), is a tree 

species native to the Indian subcontinent and Southeast Asia (Rahman et al., 

2010). The tree is highly valued for its timber, fruits, leaves, and bark. It has 

been used in traditional medicine for centuries (Yadav and Antil, 2023). The 

traditional uses of S. robusta include treating various ailments such as fever, 

cough, and skin diseases (Bala et al., 2020). Despite its widespread use in 

traditional medicine, there is a lack of scientific evidence to support the 

medicinal properties of S. robusta (Singh et al., 2024). The phytochemical 

composition of the plant, particularly its fruits, remains largely unexplored. 

Phytochemical analysis is a critical tool in the discovery of novel medicinal 

compounds from plants (Egbuna et al., 2020). Therefore, it is essential to 

investigate the phytochemical composition of S. robusta fruits to understand 

their potential medicinal applications. The increasing demand for natural 

products with medicinal properties has led to a surge in research on secondary 

metabolites from various plant species (David et al., 2015). However, the 

phytochemical analysis of S. robusta fruits has received little attention. This 

study aims to bridge this knowledge gap by conducting a qualitative 

phytochemical analysis of S. robusta fruits. The need for this study arises 

from the potential of S. robusta fruits as a rich source of phytochemicals with 

therapeutic applications. The identification of bioactive compounds in S. 

robusta fruits could provide insight into their potential medicinal uses, such 

as treating various diseases and disorders. Furthermore, this study could 

contribute to the development of new drugs and therapies from natural 

sources, addressing the growing concern of antibiotic resistance and the need 

for alternative treatments. 

Materials and methods 

The fruits of S. robusta were collected from the Rourkela Forest Division of 

Sundargarh district of Odisha, India (Figure 2; Kumar et al., 2021). The plant 

species was identified by the authors (Figure 1). The Soxhlet extraction 

method was adopted using different solvents for phytochemical analysis 

(Kumar et al., 2013; Devi et al., 2023; Marandi et al., 2024).  

Qualitative phytochemical analysis 

Detection of nine secondary metabolites were conducted using standard 

methods (Thakur et al., 2025). 
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Figure 1: Different plant parts of S. robusta 

Test for Tannin: About 1 ml of the fruit extract was taken. Added 3-5 drops 

of 10% lead acetate solution to it. The formation of gelatinous precipitate 

confirmed the positive results for the presence of tannin (Kumar et al., 2024). 

Test for saponin: About 1 ml of the fruit extract was taken and 1 ml of 

distilled water was added and shaken well. The persistent froth formation 

confirmed the presence of saponin. 

Test for flavonoids: About 1 ml of the fruit extract was taken. Added 2 ml 

of 2% NaOH solution and then dilute HCl to it. The colour initially turned to 

an intense yellow with NaOH solution and later became colourless. This 

colour changing transformation confirmed for the presence of flavonoids 

(Ankari et al., 2024). 
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Figure 2: Dried fruit powder of S. robusta for experimental analysis 

Test for terpenoids: About 1 ml of the filtrate was added with 6 drops of 

chloroform and placed in the water bath for a few minutes. Then 6 drops of 

concentrated sulphuric acid were added. The appearance of reddish-brown 

interface confirmed the presence of terpenoids. 

Test for phenolic compounds: About 1 ml of the fruit extract was taken and 

added few drops of 5% ferric chloride solution to it. The dark bluish black 

appearance confirmed the presence of phenolic compounds (Singh et al., 

2024). 

Test for reducing sugars: About 1 ml of the fruit extract was taken and 2-3 

drops of Fehling’s solution A and B were respectively added. Then kept in 

the water bath for some time. The presence of red-orange precipitate 

confirmed the presence of reducing sugar (Table 1).  

Test for steroids: About 1 ml of the fruit extract was taken. 1 ml of 

chloroform and 1 ml of concentrated sulphuric acid wad added into it. The 
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appearance of 2 phases with the upper red and lower yellow with green 

fluorescence confirmed the presence of steroids (Acharya et al., 2024). 

Test for alkaloids: About 1 ml of the extract was taken and added 3 to 4 

drops of Dragendroff’s reagent. The formation of reddish-brown precipitate 

confirmed the presence of alkaloids. 

Test for carbonyl compounds: About 1 ml of the fruit extract was taken 

added 3 to 4 drops of 2,4-dinitrophenylhydrazine (DNPH) reagent. The 

yellow crystal formation confirmed the presence of carbonyl compounds 

(Jena et al., 2024).      

Results and discussion 

The results of the phytochemical analysis, as presented in Table 1, revealed 

the presence of various bioactive compounds in S. robusta fruits. The 

aqueous, methanol, and ethanol extracts contain tannins, saponins, 

flavonoids, phenolic compounds, reducing sugars, and steroids, with varying 

degrees of presence across different extracts (Figure 3-5). These compounds 

have been linked to several medicinal uses, including the treatment of 

intestine infections, anti-cancer properties (Figure 6), antimutagenic 

properties, antidiabetic properties, and anti-inflammatory activities, as 

summarized in Table 2. Overall, the study highlights the potential of S. 

robusta fruits as a rich source of phytochemicals with therapeutic 

applications.  

Table 1: Qualitative phytochemical analysis of S. robusta fruits using 

different extracts 

Bioactive 

compounds 

Extracts 

Aqueous Methanol Ethanol 

Tannin + + - 

Saponin + + + 

Flavonoids - + + 

Terpenoids - - - 

Phenolic 

compounds 

+ + + 

Reducing sugars + + + 

Steroids + + + 

Alkaloids - + - 
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Carbonyl 

compounds 

- - - 

(+: Positive; -Negative) 

 

Figure 3: Detection of secondary metabolites of S. robusta using aqueous 

extract 

 

Figure 4: Detection of secondary metabolites of S. robusta using methanolic 

extract 
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Figure 5: Detection of secondary metabolites of S. robusta using ethanolic 

extract 

Table 2: Probable medicinal uses of S. robusta due to the presence of 

following bioactive compounds 

Bioactive compounds Medicinal uses Source 

Tannin 

Tannin present in 

aqueous and methanol 

extracts have potentials 

to treat intestine 

infections 

Pizzi, (2019) 

Saponin 

Presence of saponins in 

aqueous, methanol and 

ethanol have anti-

cancer properties 

Man et al., (2010) 

Phenolic compounds 

Phenolic groups present 

in aqueous, methanol 

and ethanol extracts 

have antimutagenic 

properties. 

Huang et al., (2010) 

Reducing sugars 

Reducing sugars 

present in aqueous, 

methanol and ethanol 

extracts have 

antidiabetic properties 

McKenzie and Lee, 

(2022) 
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Steroids 

Steroids present in 

aqueous, methanol and 

ethanol extracts have 

anti-inflammatory 

activities 

Williams, (2018) 

 

 

Figure 6: Pharmacological potential (anticancer activity) of S. robusta fruits 

Conclusion 

The present study has successfully demonstrated the presence of various 

bioactive compounds in S. robusta fruits. The study highlights the potential 

of S. robusta fruits as a rich source of phytochemicals with therapeutic 

applications. Future studies should focus on the isolation and characterization 

of the bioactive compounds present in S. robusta fruits. In vitro and in vivo 

studies should be conducted to evaluate the efficacy and safety of these 

compounds for various medicinal applications. Additionally, clinical trials 

should be conducted to confirm the therapeutic potential of S. robusta fruits. 

Furthermore, studies on the cultivation and conservation of S. robusta trees 

should be undertaken to ensure the sustainable use of this valuable plant 

species. Overall, the results of this study provide a foundation for further 

research on the medicinal properties of S. robusta fruits and their potential 

applications in the development of new drugs and therapies. 
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Abstract 

The present study aimed to investigate the qualitative phytochemical 

analysis and probable medicinal uses of Boswellia serrata fruits. The 

results revealed the presence of bioactive compounds such as tannin, 

saponin, flavonoids, phenolic compounds, and reducing sugars in 

different extracts of B. serrata. The study suggests that B. serrata 

extracts may possess potential medicinal properties, including 

antitumor, anticholesterol, antibacterial, and antioxidant activities. 

Present study provides a scientific basis for its traditional use in folk 

medicine and highlighting its potential as a source of natural products 

with medicinal properties. 

Key words: Fruits, secondary metabolites, medicinal uses  

 

Introduction 

Boswellia serrata, commonly known as Indian franchincense, is a significant 

plant species in traditional Indian medicine, particularly in Ayurveda (Hebbar 

et al., 2024).  The plant is native to the Indian subcontinent and has been used 
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for centuries to treat various health problems Ayurveda (Hebbar et al., 2024). 

The fruits of B. serrata have been traditionally used to prepare medicinal 

preparations, such as decoctions and powders, to treat various health 

conditions (Hebbar et al., 2024). Despite its traditional use, the secondary 

metabolites and medicinal properties of B. serrata fruits have not been 

extensively studied. Previous studies have primarily focused on the resin 

extracts of the plant, which have been shown to possess anti-inflammatory 

and anti-arthritic properties (Hebbar et al., 2024).  However, the fruits of the 

plant are also rich in bioactive compounds and have been traditionally used 

for their medicinal properties. There is a growing interest in the development 

of natural products-based medicines (Kumar et al., 2013; Singh et al., 2022; 

Aradhana et al., 2022; Devi et al., 2023; Devi et al., 2024; Marndi et al., 

2024; Kumar, 2025; Jena et al., 2025), and B. serrata fruits offer a promising 

source of bioactive compounds. The phytochemical screening of the fruits 

can provide valuable insights into their chemical composition and potential 

medicinal properties. Furthermore, the identification of bioactive compounds 

in the fruits can lead to the development of novel therapeutic agents for 

various diseases. The present study aims to investigate the medicinal values 

and phytochemical composition of B. serrata fruits. The need for this study 

arises from the lack of comprehensive information on the phytochemical 

composition and medicinal properties of the fruits. This study will provide a 

detailed analysis of the phytochemical constituents of the fruits and evaluate 

their potential medicinal properties, which can lead to the development of 

novel natural products-based medicines. 

Materials and methods 
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The fruits of B. serrata were collected from Rourkela Forest Division, 

Odisha. Authors have identified the plant specimen (Figure 1). Fruit extracts 

of aqueous, ethanol, and methanol were prepared, and nine different 

bioactive compounds were detected using standard methods (Mety et al., 

2024; Jena et al., 2024).  

 

 

Figure 1: Fruits of B. serrata 

Qualitative phytochemical analysis 

Detection of nine secondary metabolites were conducted using standard 

methods (Kumar et al., 2024). 

Test for Tannin: About 1 ml of the fruit extract was taken. Added 3-5 drops 

of 10% lead acetate solution to it. The formation of gelatinous precipitate 

confirmed the positive results for the presence of tannin (Behera et al., 2024). 
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Test for saponin: About 1 ml of the fruit extract was taken and 1 ml of 

distilled water was added and shaken well. The persistent froth formation 

confirmed the presence of saponin. 

Test for flavonoids: About 1 ml of the fruit extract was taken. Added 2 ml 

of 2% NaOH solution and then dilute HCl to it. The colour initially turned to 

an intense yellow with NaOH solution and later became colourless. This 

colour changing transformation confirmed for the presence of flavonoids. 

Test for terpenoids: About 1 ml of the filtrate was added with 6 drops of 

chloroform and placed in the water bath for a few minutes. Then 6 drops of 

concentrated sulphuric acid were added. The appearance of reddish-brown 

interface confirmed the presence of terpenoids. 

Test for phenolic compounds: About 1 ml of the fruit extract was taken and 

added few drops of 5% ferric chloride solution to it. The dark bluish black 

appearance confirmed the presence of phenolic compounds (Tailor et al., 

2024). 

Test for reducing sugars: About 1 ml of the fruit extract was taken and 2-3 

drops of Fehling’s solution A and B were respectively added. Then kept in 

the water bath for some time. The presence of red-orange precipitate 

confirmed the presence of reducing sugar.  

Test for steroids: About 1 ml of the fruit extract was taken. 1 ml of 

chloroform and 1 ml of concentrated sulphuric acid wad added into it. The 

appearance of 2 phases with the upper red and lower yellow with green 

fluorescence confirmed the presence of steroids. 
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Test for alkaloids: About 1 ml of the extract was taken and added 3 to 4 

drops of Dragendroff’s reagent. The formation of reddish-brown precipitate 

confirmed the presence of alkaloids. 

Test for carbonyl compounds: About 1 ml of the fruit extract was taken 

added 3 to 4 drops of 2,4-dinitrophenylhydrazine (DNPH) reagent. The 

yellow crystal formation confirmed the presence of carbonyl compounds 

(Jena et al., 2024).      

Results and discussion 

The qualitative phytochemical analysis of B. serrata revealed the presence of 

various bioactive compounds, including tannin, saponin, flavonoids, 

phenolic compounds, and reducing sugars (Table 1; Figures 2-5). The results 

indicate that the aqueous extract is rich in phenolic compounds and reducing 

sugars, which are known for their antibacterial and antioxidant properties, 

respectively. On the other hand, the methanol and ethanol extracts contain 

flavonoids, which have been reported to possess lipid-lowering activities. 

The presence of tannin and saponin in all three extracts suggests that B. 

serrata may have antitumor and anticholesterol activities. The presence of 

these bioactive compounds in B. serrata extracts suggests that the plant may 

have potential health benefits (Table 2; Figure 5). The antibacterial and 

antioxidant properties of the aqueous extract make it a promising candidate 

for the development of natural remedies for infectious diseases and oxidative 

stress-related disorders. Similarly, the lipid-lowering activities of the 

flavonoids present in the methanol and ethanol extracts suggest that B. 

serrata may have potential in the prevention and management of 

cardiovascular diseases. Overall, the results of this study provide a scientific 
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basis for the traditional use of B. serrata in folk medicine and highlight its 

potential as a source of natural products with medicinal properties. 

Table 1: Qualitative phytochemical analysis of B. serrata using different 

extracts  

Bioactive 

compounds 

Extracts 

Aqueous Methanol Ethanol 

Tannin + + + 

Saponin + + + 

Flavonoids - + + 

Terpenoids - - - 

Phenolic 

compounds 

+ - - 

Reducing sugars + - - 

Steroids - - - 

Alkaloids - - - 

Carbonyl 

compounds 

- - - 

(+: Positive; -Negative) 

Table 2: Probable medicinal uses of B. serrata as per presence of bioactive 

compounds 

Bioactive 

compounds 

Medicinal uses Source 

Tannin Tannin present in 

aqueous, methanol and 

ethanol extracts have 

antitumor activities. 

Jing et al., (2022) 

Saponin Presence of saponin in 

aqueous, methanol and 

ethanol have 

anticholesterol activity. 

Güçlü-Ustündağ and 

Mazza, (2007) 
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Flavonoids Presence of flavonoids 

in methanol and 

ethanol extracts have 

the ability of lipid 

lowering activities. 

Hasnat et al., (2024) 

Phenolic compounds Phenolic groups are 

present in aqueous 

extract have 

antibacterial 

properties. 

Tungmunnithum et al., 

(2018) 

Reducing sugars Reducing sugars 

present in aqueous 

extract have 

antioxidant properties. 

Warshaw and Edelman, 

(2021) 

 

 
Figure 2: Detection of secondary metabolites of B. serrata fruits using 

aqueous extract 
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Figure 3: Detection of secondary metabolites of B. serrata fruits using 

acetone extract 

 
Figure 4: Detection of secondary metabolites of B. serrata fruits using 

ethanolic extract 
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Figure 5: Pharmacological potential of B. serrata fruits due to the presence 

of several phytoconstituents 

Conclusion 

The present study demonstrates the presence of various bioactive 

compounds, including tannin, saponin, flavonoids, phenolic compounds, and 

reducing sugars, in different extracts of B. serrata. The results suggest that 

B. serrata extracts possess potential medicinal properties, including 

antitumor, anticholesterol, antibacterial, and antioxidant activities. These 

findings provide a scientific basis for the traditional use of B. serrata in folk 

medicine and highlight its potential as a source of natural products with 

medicinal properties, warranting further investigation for the development of 

novel therapeutic agents. 
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Abstract 

This study conducted a qualitative phytochemical analysis of 

Soymida febrifuga fruits, revealing their potential medicinal 

applications. The analysis detected various bioactive compounds, 

including tannins, saponins, flavonoids, terpenoids, phenolics, 

reducing sugars, steroids, alkaloids, and carbonyl compounds, across 

different plant extracts. The presence of these compounds suggests 

that S. febrifuga fruits possess significant pharmacological potential, 

supporting their traditional use in folk medicine and indicating 

potential therapeutic applications in managing chronic health 

problems. 

Key words: Antimicrobial, anticancer, chronic illness, explore, folk 

medicine 

 

Introduction 

Soymida febrifuga, a tree species belonging to the family Meliaceae, has been 

used as traditional medicine in the Indian subcontinent (Singh et al., 2022). 

The tree is known for its medicinal properties and has been used to treat 

various ailments (Kumar et al., 2021; Nayak and Kumar, 2023; Jena and 

Devi, 2024). Despite its traditional use, the available secondary metabolites 

and medicinal properties of S. febrifuga fruits have not been extensively 
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studied. Phytochemical analysis of plants is essential to understand their 

medicinal properties and to identify potential secondary metabolites 

(Agidew., 2022). These compounds can be used to develop new medicines, 

functional foods, and other products that promote human health (Kumar et 

al., 2013; Sorrenti et al., 2023; Devi et al., 2023; Devi et al., 2024; Marndi 

et al., 2024; Palei et al., 2024). The phytochemical analysis of S. febrifuga 

can provide valuable insights into its bioactive compounds and potential 

medicinal uses. The aim of the present study is to investigate the qualitative 

phytochemical analysis of S. febrifuga fruits and to explore its probable 

medicinal uses. The study will analyse the presence of various bioactive 

compounds, including alkaloids, glycosides, flavonoids, and phenolic 

compounds, in different extracts of the plant. The findings of this study will 

provide a scientific basis for the traditional use of S. febrifuga fruits in folk 

medicine and highlight its potential as a source of natural products with 

medicinal properties (Nayak and Kumar, 2023). The present study is 

significant because it will contribute to the understanding of the bioactive 

compounds and medicinal properties of S. febrifuga fruits. The study will 

also provide valuable information for the development of new medicines and 

other products that promote human health. Furthermore, the study will 

highlight the importance of conserving traditional knowledge and promoting 

the sustainable use of medicinal trees like S. febrifuga. 

 

Figure 1: Flowers of S. febrifuga 
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Figure 2: Fruits of S. febrifuga 

Materials and methods 

The fruits of S. febrifuga were collected from the Rourkela Forest Division 

of Sundargarh district of Odisha, India (Figure 2). The plant species was 

identified by the authors (Figure 1). The Soxhlet extraction method was 

adopted using different solvents for phytochemical analysis (Marndi et al., 

2024).  

Qualitative phytochemical analysis 

Detection of nine secondary metabolites were conducted using standard 

methods (Sharma et al., 2024). 

Test for Tannin: About 1 ml of the fruit extract was taken. Added 3-5 drops 

of 10% lead acetate solution to it. The formation of gelatinous precipitate 

confirmed the positive results for the presence of tannin (Tripathi et al., 

2024). 

Test for saponin: About 1 ml of the fruit extract was taken and 1 ml of 

distilled water was added and shaken well. The persistent froth formation 

confirmed the presence of saponin. 
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Test for flavonoids: About 1 ml of the fruit extract was taken. Added 2 ml 

of 2% NaOH solution and then dilute HCl to it. The colour initially turned to 

an intense yellow with NaOH solution and later became colourless. This 

colour changing transformation confirmed for the presence of flavonoids. 

Test for terpenoids: About 1 ml of the filtrate was added with 6 drops of 

chloroform and placed in the water bath for a few minutes. Then 6 drops of 

concentrated sulphuric acid were added. The appearance of reddish-brown 

interface confirmed the presence of terpenoids (Soni et al., 2024). 

Test for phenolic compounds: About 1 ml of the fruit extract was taken and 

added few drops of 5% ferric chloride solution to it. The dark bluish black 

appearance confirmed the presence of phenolic compounds (Jena et al., 

2024). 

Test for reducing sugars: About 1 ml of the fruit extract was taken and 2-3 

drops of Fehling’s solution A and B were respectively added. Then kept in 

the water bath for some time. The presence of red-orange precipitate 

confirmed the presence of reducing sugar.  

Test for steroids: About 1 ml of the fruit extract was taken. 1 ml of 

chloroform and 1 ml of concentrated sulphuric acid wad added into it. The 

appearance of 2 phases with the upper red and lower yellow with green 

fluorescence confirmed the presence of steroids. 

Test for alkaloids: About 1 ml of the extract was taken and added 3 to 4 

drops of Dragendroff’s reagent. The formation of reddish-brown precipitate 

confirmed the presence of alkaloids. 

Test for carbonyl compounds: About 1 ml of the fruit extract was taken 

added 3 to 4 drops of 2,4-dinitrophenylhydrazine (DNPH) reagent. The 

yellow crystal formation confirmed the presence of carbonyl compounds 

(Vajha et al., 2024).      

Results and discussion 

The qualitative phytochemical analysis of S. febrifuga revealed the presence 

of various bioactive compounds, including tannin, saponin, flavonoids, 

terpenoids, phenolic compounds, reducing sugars, steroids, alkaloids, and 

carbonyl compounds (Table 1). The results showed that tannin, saponin, 

phenolic compounds, and reducing sugars were present in all three extracts 
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(aqueous, methanol, and ethanol), indicating their widespread distribution in 

the plant (Figure 3-5). Flavonoids, alkaloids, and terpenoids were detected in 

the methanol and ethanol extracts, while steroids were present in the aqueous 

and methanol extracts. The presence of these bioactive compounds suggests 

that S. febrifuga may possess a range of medicinal properties, including 

antimicrobial, anticancer, antioxidant, insecticidal, and antitubercular 

activities (Shi et al., 2004). The plant may also have potential in the treatment 

of chronic illnesses and in reducing blood lipids. The findings of this study 

provide a scientific basis for the traditional use of S. febrifuga in folk 

medicine and highlight its potential as a source of natural products with 

medicinal properties (Masyita et al., 2022). Further studies are needed to 

isolate and characterize the bioactive compounds present in the plant and to 

evaluate their therapeutic potential (Table 2). 

Table 1: Qualitative phytochemical analysis of S. febrifuga using different 

extracts 

Bioactive 

compounds 

Extracts 

Aqueous Methanol Ethanol 

Tannin + + + 

Saponin + + + 

Flavonoids - + + 

Terpenoids - - + 

Phenolic 

compounds 

+ + + 

Reducing sugars + + + 

Steroids + + - 

Alkaloids - + + 

Carbonyl 

compounds 

- - + 

(+: Positive; -: Negative) 

Table 2: Probable medicinal uses as per bioactive compounds present in S. 

febrifuga fruits 

Bioactive compounds Medicinal uses Source 
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Tannin Presence of tannin in 

aqueous, methanol and 

ethanol extarcts have 

antimicrobial properties 

Smeriglio et al., 

(2017) 

Saponin Saponin present in 

aqueous, methanol and 

ethanol extracts have 

the ability to decrease 

blood lipids 

Shi et al., (2004) 

Flavonoids Flavonoids present in 

methanol and ethanol 

extracts have anticancer 

potentials 

Safe et al., (2021) 

Terpenoids Terpenoids present in 

ethanol extract could be 

useful in antimicrobial 

treatment. 

Masyita et al., (2022) 

Phenolic compounds Phenols present in 

aqueous, methanol and 

ethanol extracts have 

antioxidant effects 

Zeb, (2020) 

Reducing sugars Reducing sugars 

present in aqueous, 

methanol and ethanol 

extracts have 

insecticidal activity 

Hu et al., (2010) 

Steroids Presence of steroids 

have the potentials to 

cure chronic illness 

Yasir et al., (2023) 

Alkaloids Presence of alkaloids 

have potentials of 

antitubercular 

properties 

Dey et al., (2020) 

Carbonyl compounds  Carbonyl compounds 

present in ethanol 

extract have 

antimicrobial activities 

Wareham et al., 

(2015) 
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Figure 3: Detection of secondary metabolites of S. febrifuga fruits using 

aqueous extract 

 
Figure 4: Detection of secondary metabolites of S. febrifuga fruits using 

acetone extract 
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Figure 5: Detection of secondary metabolites of S. febrifuga fruits using 

ethanolic extract 

 

Figure 6: Pharmacological potentials of S. febrifuga fruits due to the presence 

of different bioactive compounds 

Conclusion 

Present study demonstrated the presence of various bioactive compounds in 

S. febrifuga, indicating its potential medicinal uses (Figure 6). The plant's 

extracts showed promising antimicrobial, anticancer, antioxidant, 
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insecticidal, and antitubercular activities, which provide a scientific basis for 

its traditional use in folk medicine. The study highlights the importance of S. 

febrifuga fruits as a source of natural products with medicinal properties, and 

further research is warranted to isolate and characterize the bioactive 

compounds present in the plant and to evaluate their therapeutic potential. 
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Abstract 

The present study investigated the qualitative phytochemical analysis 

of Eranthemum nervosum flowers using aqueous, ethanol, and 

methanol extracts. The results revealed the presence of bioactive 

compounds such as tannins, saponins, flavonoids, phenolic 

compounds, and reducing sugars, which are associated with various 

medicinal properties. The study suggests that E. nervosum may 

possesses potential therapeutic applications supporting its traditional 

use in folk medicine. 

Key words: Secondary metabolites, flowers, medicinal plants  

 

Introduction 

Plants have played a vital role in human existence for centuries, providing 

essential resources beyond just sustenance and habitat, including a rich 

source of medicinal properties (Das et al., 2020; Das et al., 2022; Saha et al., 

2022; Mishra et al., 2022; Devi et al., 2022; Agarwal et al., 2023; Devi et al., 

2024; Sahu et al., 2024). The practice of using plants for medicinal purposes 
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has its roots in ancient cultures, where diverse civilizations developed unique 

traditional medicine systems that relied heavily on plant-based remedies. 

(Kumar et al., 2012; Kumar, 2015; Kumar and Jena, 2017; Kumar, 2017; 

Swain et al., 2020; Kumar and Kumar, 2020; Kumar et al., 2021). The 

importance of plants in healthcare has endured even with the advancement of 

modern medicine, as a significant number of contemporary medicines owe 

their origins to compounds extracted from plants (Laware et al., 2024; 

Mukherjee et al., 2024; Singh et al., 2024; Jaiswal et al., 2024; Sharma et al., 

2024; Dimri et al., 2024). There has been a surge of interest in phytochemical 

analysis in recent years, fueled by the desire to scientifically confirm the 

traditional uses of plants and uncover novel bioactive compounds with 

potential therapeutic applications (Dimri et al., 2024; Sethi et al., 2024; 

Sharma et al., 2024; Hebbar et al., 2024; Bhat et al., 2024; Palei et al., 2024; 

Jena et al., 2024; Kumar, 2025; Jena et al., 2025). Phytochemical studies 

encompass a comprehensive process of extracting, identifying, and analyzing 

the bioactive compounds found in plants, thereby shedding light on their 

potential medicinal benefits and therapeutic applications (Behera et al., 

2022). Such studies are essential for the development of new drugs and 

therapies, as well as for the conservation and sustainable use of plant 

resources. The importance of phytochemical studies is amplified by the 

reality that a vast number of plants remain untapped for their medicinal 

potential, and the alarming loss of traditional wisdom and biodiversity poses 

a significant threat to the discovery of novel plant-derived medicines (Karle 

et al., 2022; Nayak and Kumar, 2023). In this context, the present study aims 

to investigate the phytochemical profile of Eranthemum nervosum, a plant 

species used in traditional medicine, with a view to validating its traditional 

uses and identifying potential new bioactive compounds. 
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Methodology 

The flowers of E. nervosum were collected from Mahanadi River areas, 

Cuttack, Odisha, India. Authors have identified the plant specimen (Figure 1-

2). Flower extracts of aqueous, ethanol, and methanol were prepared, and 

nine different bioactive compounds were detected using standard methods 

(Marndi et al., 2024).  

Qualitative phytochemical analysis 

Detection of nine secondary metabolites were conducted using standard 

methods (Kumar et al., 2013). 

 

Figure 1: Habitat of E. nervosum 
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Test for Tannin: About 1 ml of the flower extract was taken. Added 3-5 

drops of 10% lead acetate solution to it. The formation of gelatinous 

precipitate confirmed the positive results for the presence of tannin. 

Test for saponin: About 1 ml of the flower extract was taken and 1 ml of 

distilled water was added and shaken well. The persistent froth formation 

confirmed the presence of saponin. 

Test for flavonoids: About 1 ml of the flower extract was taken. Added 2 ml 

of 2 % NaOH solution and then dilute HCl to it. The colour initially turned 

to an intense yellow with NaOH solution and later became colourless. This 

colour changing transformation confirmed for the presence of flavonoids. 

 

Figure 2: Flowers of E. nervosum 

Test for terpenoids: About 1 ml of the filtrate was added with 6 drops of 

chloroform and placed in the water bath for a few minutes. Then 6 drops of 
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concentrated sulphuric acid were added. The appearance of reddish-brown 

interface confirmed the presence of terpenoids. 

Test for phenolic compounds: About 1 ml of the flower extract was taken 

and added few drops of 5% ferric chloride solution to it. The dark bluish 

black appearance confirmed the presence of phenolic compounds.  

Test for reducing sugars: About 1 ml of the flower extract was taken and 2-

3 drops of Fehling’s solution A and B were respectively added. Then kept in 

the water bath for some time. The presence of red-orange precipitate 

confirmed the presence of reducing sugar.  

Test for steroids: About 1 ml of the flower extract was taken. 1 ml of 

chloroform and 1 ml of concentrated sulphuric acid wad added into it. The 

appearance of 2 phases with the upper red and lower yellow with green 

fluorescence confirmed the presence of steroids. 

Test for alkaloids: About 1 ml of flower extract was taken and added 3 to 4 

drops of Dragendroff’s reagent. The formation of reddish-brown precipitate 

confirmed the presence of alkaloids. 

Test for carbonyl compounds: About 1 ml of the flower extract was taken 

added 3 to 4 drops of 2,4-dinitrophenylhydrazine (DNPH) reagent. The 

yellow crystal formation confirmed the presence of carbonyl compounds.  

Results and discussion 

The qualitative phytochemical analysis of E.  nervosum, as presented in Table 

1, reveals the presence of various bioactive compounds in different extracts 

of the plant. The results show that tannins are present in all three extracts 

(aqueous, ethanol, and methanol), while saponins are only present in the 
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aqueous extract. Flavonoids, phenolic compounds, and reducing sugars are 

present in both ethanol and methanol extracts, but absent in the aqueous 

extract. These findings suggest that the choice of solvent can significantly 

impact the extraction of bioactive compounds from E. nervosum. The 

presence of these bioactive compounds in E. nervosum is associated with 

various medicinal properties, as listed in Table 2. For example, the presence 

of tannins is linked to wound-healing properties, while saponins are 

associated with hypocholesterolaemia activity. Flavonoids, phenolic 

compounds, and reducing sugars are reported to have anti-cholinesterase, 

anti-inflammatory, and antioxidant activities, respectively. These findings 

provide a scientific basis for the traditional use of E. nervosum in folk 

medicine and highlight its potential as a source of new medicinal agents 

(Figure 3). 

Table 1: Qualitative phytochemical analysis of E. nervosum using different 

extracts 

Bioactive 

compounds 

Extracts 

Aqueous Ethanol Methanol 

Tannin +ve +ve +ve 

Saponin +ve -ve -ve 

Flavonoids -ve +ve +ve 

Terpenoids -ve -ve -ve 

Phenolic 

compounds 

-ve +ve +ve 

Reducing sugars -ve +ve +ve 

Steroids -ve -ve -ve 

Alkaloids -ve -ve -ve 

Carbonyl 

compounds 

-ve -ve -ve 

(+ve: Positive; -ve: negative) 
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Figure 3: Probable medicinal potentials of E. nervosum 

Table 2: Probable medicinal uses of E. nervosum as per presence of bioactive 

compounds 

Bioactive compounds Medicinal uses Source 

Tannin Tannins present in 

aqueous, ethanol, and 

methanol extracts have 

wound-healing 

properties. 

Sharma et al., (2019) 

Saponin Saponins present in 

aqueous, ethanol, and 

methanol extracts have 

hypocholesterolemia 

activity. 

Timilsena et al., (2023) 

Flavonoids Flavonoids present in 

aqueous, ethanol, and 

Panche et al., (2016) 
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methanol extracts have 

anti-cholinesterase 

activity. 

Phenolic compounds Phenolic compounds 

in aqueous, ethanol, 

and methanol extracts 

have anti-

inflammatory activity. 

Rahman et al., (2021) 

Reducing sugars Reducing sugars in the 

aqueous, ethanol, and 

methanol extracts have 

antioxidant activity. 

Khatri and Chhetri, 

(2020) 

 

Conclusion 

The phytochemical analysis of E. nervosum revealed the presence of various 

bioactive compounds, including tannins, saponins, flavonoids, phenolic 

compounds, and reducing sugars, which are associated with several 

medicinal properties. The study validates the traditional use of E. nervosum 

in folk medicine and highlights its potential as a source of new medicinal 

agents for the treatment of various diseases, including wounds, 

cardiovascular disorders, and oxidative stress-related disorders. 
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Abstract 

Drimia indica, an herb used in traditional medicine, was investigated 

for its bioactive compounds and cytotoxic potential. Qualitative 

phytochemical analysis of the hydroethanolic extract of D. indica 

bulbs revealed the presence of tannins, saponins, flavonoids, phenolic 

compounds, reducing sugars, and steroids. Cytotoxic analysis using 

the brine shrimp lethality assay showed that the extract exhibited 

significant cytotoxic activity, with a 100% death rate at 

concentrations of 25-200 mg/ml. The results suggested that D. indica 

bulbs possess bioactive compounds with potential therapeutic 

applications.  

Key words: Artemia salina, bioactive compounds, bulb, traditional 

 

Introduction 

For centuries, bulbous plants have played a vital role in traditional medicine, 

serving as a rich source of bioactive compounds with potential healing 

properties (Karle et al., 2022; Nayak and Kumar, 2023; Dimri et al., 2024; 
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Kumar, 2025). These plants, including Drimia indica (Figure 1) have been 

utilized across cultures to treat various health issues, ranging from infections 

to chronic conditions (Kumar et al., 2012; Kumar, 2015; Kumar and Jena, 

2017; Kumar et al., 2017; Jena and Devi, 2024).  

 

Figure 1: Bulb of D. indica 

The distinct characteristics of bulbs, such as their ability to store nutrients 

and water, make them an appealing target for phytochemical research. 

Phytochemical screening is a critical step in identifying new plant-based 

drugs (Jena et al., 2024; Jena et al., 2025). Phytochemical screening provides 
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valuable insights into the potential toxicity and interactions of plant-based 

medicines (Devi et al., 2024a). Despite its importance, many bulbous plants 

remain understudied. D. indica, for instance, is a bulbous plant with 

purported health benefits, but it requires systematic phytochemical screening 

to fully comprehend its bioactive compounds and potential therapeutic 

applications. The significance of phytochemical screening extends beyond 

drug discovery, contributing to the conservation of plant biodiversity and 

promoting sustainable healthcare practices. By exploring the medicinal 

properties of bulbous plants, researchers can help preserve traditional 

knowledge and promote the use of plant-based medicines that are accessible, 

affordable, and effective. 

Methodology 

The bulbs of D. indica were collected from Sundargarh district, Odisha, in 

September 2024 (Figure 2). The Soxhlet extraction method was used using 

three solvents (aqueous, ethanol, and methanol) for phytochemical analysis 

(Devi et al., 2023). Nine different bioactive compounds were detected using 

standard methods (Kumar et al., 2013).  

Qualitative phytochemical analysis for secondary metabolites 

Test for tannin: 2-5 drops of 0.1 % lead acetate solution were added to 1 ml 

of the filtrate of the bulb extract. The white gelatinous precipitate provided 

a positive result for the presence of tannins. 

Test for saponin: 1 ml of distilled water was added to 1 ml of the filtrate of 

the bulb extract and shaken vigorously. The persistent froth formation after 

shaking indicated the presence of saponin. 
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Figure 2: Collection of bulbs for experimental works   

Test for flavonoids: 2 ml of 2 % NaOH solution and 3 drops of dilute HCl 

were added to 1 ml of the filtrate of the bulb extract. The colour of the filtrate 

initially turned to an intense yellow colour with NaOH solution and later 

turned colourless. This colour change confirmed the presence of flavonoids. 
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Test for terpenoids: 1 ml of the filtrate of bulb extract was added with 6 

drops of chloroform and placed in the water bath for a few minutes. Then 6 

drops of concentrated H2SO4 were added. The reddish-brown interface 

confirmed the positive result for the presence of terpenoids.  

Test for phenolic compounds: 1 ml of the filtrate of bulb extract was taken 

and a few drops of 5 % Ferric chloride solution were added. The bluish-black 

colour provided the positive result of the phenolic compounds. 

Test for reducing sugars: 1 ml of the filtrate of bulb extract was taken and 

2 drops of Fehling’s solution A followed by Fehling’s solution B were added 

and kept in the water bath for a few minutes. The presence of red-orange 

precipitate confirmed the presence of reducing sugars. 

Test for steroids: 1 ml of the filtrate of the bulb extract was added with 1 ml 

of chloroform and 1 ml of concentrated H2SO4 were added to it. The 

appearance of upper red and lower yellow with green fluorescence provided 

the positive result of the test for steroids. 

Test for alkaloids: 1 ml of the filtrate of the bulb extract was taken and 3-4 

drops of Dragendroff’s reagent was added to it. The formation of a reddish-

brown precipitate confirmed the presence of alkaloids. 

Test for carbonyl compounds: 1 ml of the filtrate of the bulb extract was 

taken and 3-4 drops of 2,4-Di-nitrophenylhydrazine reagent was added to it. 

The formation of yellow crystals confirmed the presence of carbonyl 

compounds. 

Cytotoxicity analysis: For the cytotoxicity test, the hatching of Brine shrimp 

cysts (MAF Peqon Artemia) was the initial process. Standardisation of the 

optimum salinity was done at 2.0, 3.5 and 5.0 % saline concentrations to 
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check the optimum salinity for proper hatching of Brine shrimp (Artemia 

salina) cysts (Devi et al., 2024b). The brine shrimp cysts were then incubated 

in 3.5 % saline water with proper aeration, room temperature or between (28-

35°C) and light for 72 hours. Proper hatching could be observed within 24-

72 hours depending upon the quality of cysts, proper aeration and light 

provided. Different concentrations (25 mg ml-¹, 50 mg ml-¹, 100 mg ml-¹ and 

200 mg ml-¹) of the bulb extracts were taken and 3.5% saline water was used 

to make the volume of 2 ml in each test tube. 1 % DMSO was used to dissolve 

the crude extracts. 10 live nauplii were selected and introduced to five test 

tubes of the extracts. Positive and negative controls were prepared using 

3.5% saline water and vincristine sulphate (5 mg ml-¹) respectively with a 

volume of 2 ml. The live larvae are highly mobile and thus differentiated 

from the unhatched cysts. The survivor nauplii were counted and the death 

% was analysed (Marndi et al., 2024). 

Results and discussion 

The qualitative phytochemical analysis of the hydroethanolic extract of D. 

indica bulbs revealed the presence of tannins, saponins, flavonoids, phenolic 

compounds, reducing sugars, and steroids (Table 2). The results indicate that 

the plant contains a diverse range of bioactive compounds that could 

contribute to its medicinal properties. The cytotoxic analysis of the extract 

showed significant activity against brine shrimp nauplii, with a 100% death 

rate at concentrations of 25-200 mg/mL (Table 2). The IC50 value of the 

extract was found to be 25 mg/mL, indicating its potential as a cytotoxic 

agent. The positive control, vincristine sulphate, also showed 100% 

cytotoxicity at a concentration of 10 mg/mL. The results suggest that the 

hydroethanolic extract of D. indica bulbs possesses significant cytotoxic 

activity, warranting further investigation into its potential as an anticancer 
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agent. The presence of a diverse range of bioactive compounds in the 

hydroethanolic extract of D. indica bulbs is consistent with the plant's 

traditional use in medicine. The cytotoxic activity of the extract against brine 

shrimp nauplii suggests that it may possess anticancer properties, although 

further studies are needed to confirm this. The results of this study highlight 

the potential of D. indica as a source of novel anticancer agents and it may 

possess other pharmacological potentials (Figure 3). Further studies are 

needed to isolate and characterize the bioactive compounds responsible for 

the cytotoxic activity of the extract, and to evaluate its safety and efficacy in 

animal models. Additionally, the study suggests that phytochemical 

screening and cytotoxic analysis can be useful tools for identifying plants 

with potential anticancer properties. 

Table 1: Qualitative phytochemical analysis of D. indica bulbs using different 

extracts 

Bioactive compounds Hydroethanolic extract 

Tannins +ve 

Saponins +ve 

Flavonoids +ve 

Terpenoids -ve 

Phenolic compounds +ve 

Reducing sugars +ve 

Steroids +ve 

Alkaloids -ve 

Carbonyl compounds -ve 

(+ve: Presence; -ve: Absence) 
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Table 2: Cytotoxic analysis of D. indica bulbs 

Extract Concentration 

(in mg/ml) 

Initial 

number 

of 

Nauplii 

Number of 

deaths of 

Nauplii (after 

in hours) 

Death 

rates 

(%) 

1 2 

Hydroethanolic 

extract  

25 10 4 10 100 

50 10 10 10 100 

100 10 10 10 100 

200 10 10 10 100 

3.5% Saline 10 0 0 0 

Vincristine 

sulphate 

10 10 10 100 

 

 

Figure 3: Probable pharmacological potential of D. indica 
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Conclusion 

The present study demonstrates the phytochemical and cytotoxic potential of 

Drimia indica bulbs. The qualitative phytochemical analysis revealed the 

presence of various bioactive compounds, while the cytotoxic analysis 

showed significant activity against brine shrimp nauplii. These findings 

suggest that D. indica may be a valuable source of novel anticancer agents, 

and warrant further investigation into its pharmacological properties and 

potential therapeutic applications. 
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Abstract 

The present study investigates the secondary metabolites and toxicity 

of different extracts of Symphorema involucratum flowers. 

Qualitative phytochemical analysis revealed the presence of tannin, 

phenolic compounds, and reducing sugars in the aqueous, methanol, 

and ethanol extracts. Toxicity analysis using brine shrimp nauplii 

showed significant toxicity of the extracts, indicating their potential 

as therapeutic agents. The study suggests that S. involucratum flowers 

may be a valuable source of bioactive compounds with potential 

applications in formulation of drugs. 

Key words: Bioactive compounds, medicinal values, plants  

 

Introduction 

Medicinal plants have been an integral part of traditional medicine in India 

(Kumar and Jena, 2017; Kumar et al., 2018; Kumar et al., 2021; Mishra and 

Kumar, 2021; Das et al., 2022; Kumar et al., 2022; Kumar, 2022). The 

country is home to a rich diversity of medicinal plants (Kumar and Tripathy, 

2017; Nayak and Kumar, 2023). These plants have been used to treat a wide 
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range of health problems (Das et al., 2024; Sinha et al., 2024; Laware et al., 

2024; Dimri et al., 2024; Kumar, 2025). The importance of medicinal plants 

in India cannot be overstated, as they provide a vital source of healthcare for 

millions of people (Hebbar et al., 2024; Sethi et al., 2024; Sharma et al., 

2024a; Mukherjee et al., 2024; Bhat et al., 2024; Palei et al., 2024; Jena et 

al., 2024; Sahu et al., 2024; Kumar, 2024; Jena et al., 2025).  

 

Figure 1: Inflorescence of S. involucratum 
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However, the increasing prevalence of antimicrobial resistance has become 

a major public health concern worldwide (Kumar et al., 2013; Tripathy et al., 

2014; Kumar and Jena, 2014; Nayak et al., 2015; Tripathy et al., 2015; 

Murmu et al., 2016; Kumar, 2017). The overuse and misuse of antibiotics 

have accelerated the emergence of resistant microorganisms, making it 

challenging to treat infections (Mancuso et al., 2021). As a result, there is an 

urgent need to discover new antimicrobial agents that can effectively combat 

resistant microorganisms (Yao et al., 2023). Medicinal plants offer a 

promising solution, as they have been shown to possess antimicrobial 

properties that can help combat infections (Abdallah et al., 2023). Despite 

the rich diversity of medicinal plants in India, many species remain 

unexplored for their phytochemical and pharmacological properties. 

Phytochemical screening of unexplored plants is essential to identify new 

bioactive compounds that can be developed into novel medicines. This 

approach has led to the discovery of many life-saving medicines. In this 

context, the present study aims to investigate the availability of secondary 

metabolites of Symphorema involucratum flowers (Figure 1) and toxicity to 

Artemia salina. 

Materials and methods 

The flowers of S. involucratum were collected from the different regions of 

Khordha district of Odisha, India (Figure 2). The plant species was identified 

by the authors. The Soxhlet extraction method was adopted using different 

solvents for phytochemical analysis (Figure 3-8; Devi et al., 2024; Marndi et 

al., 2024). An herbarium specimen is deposited to the Herbarium unit of 

Biodiversity and Conservation Lab of APRF, Cuttack, Odisha, India (Figure 

9; Basole et al., 2024; Jena et al., 2025). 
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Figure 2: Collected flowers of S. involucratum for experimental analysis 

Qualitative phytochemical analysis 

Detection of nine secondary metabolites were conducted using standard 

methods (Sethi et al., 2024; Sharma et al., 2024b; Topno et al., 2024). 

Test for tannin: About 1 ml of the flowers extract was taken. 3-5 drops of 

10% lead acetate solution were added to it. The formation of gelatinous 

precipitate confirmed the positive results for the presence of tannin. 
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Test for saponin: About 1 ml of the flowers extract was taken and 1 ml of 

distilled water was added and shaken well. The persistent froth formation 

confirmed the presence of saponin. 

Test for flavonoids: About 1 ml of the flowers extract was taken. 2 ml of 2% 

NaOH solution and then dilute HCl were added to it. The colour initially 

turned to an intense yellow with NaOH solution and later became colourless. 

This colour-changing transformation confirmed the presence of flavonoids. 

Test for terpenoids: About 1 ml of the filtrate was added with 6 drops of 

chloroform and placed in the water bath for a few minutes. Then 6 drops of 

concentrated sulphuric acid were added. The appearance of a reddish-brown 

interface confirmed the presence of terpenoids. 

Test for phenolic compounds: About 1 ml of the flowers extract was taken 

and a few drops of 5% ferric chloride solution was added to it. The dark 

bluish-black appearance confirmed the presence of phenolic compounds. 

Test for reducing sugars: About 1 ml of the flowers extract was taken and 

2-3 drops of Fehling’s solution A and B were added. Then kept in the water 

bath for some time. The presence of red-orange precipitate confirmed the 

presence of reducing sugar.  

Test for steroids: About 1 ml of the flowers extract was taken. 1 ml of 

chloroform and 1 ml of concentrated sulphuric acid was added to it. The 

appearance of 2 phases with the upper red and lower yellow with green 

fluorescence confirmed the presence of steroids. 

Test for alkaloids: About 1 ml of flowers extract was taken and 3 to 4 drops 

of Dragendroff’s reagent was added. The formation of a reddish-brown 

precipitate confirmed the presence of alkaloids. 
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Figure 3: Detection of secondary metabolites of S. involucratum flowers 

using aqueous solvent 

 

Figure 4: Detection of secondary metabolites of S. involucratum flowers 

using methanol solvent 

 

Figure 5: Detection of secondary metabolites of S. involucratum flowers 

using ethanol solvent 
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Figure 6: Toxicity analysis using Brine shrimp nauplii of aqueous extract of 

S. involucratum flowers 

 

Figure 7: Toxicity analysis using Brine shrimp nauplii of methanolic extract 

of S. involucratum flowers 

 

Figure 8: Toxicity analysis using Brine shrimp nauplii of ethanolic extract of 

S. involucratum flowers 
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Figure 9: Herbarium specimen of S. involucratum 
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Test for carbonyl compounds: About 1 ml of the flowers extract was taken 

and 3 to 4 drops of 2,4-dinitrophenylhydrazine (DNPH) reagent was added 

to it. The yellow crystal formation confirmed the presence of carbonyl 

compounds.   

Toxicity to Artemia salina  

For toxicity analysis, hatching of Brine cysts was the initial process. 

Standardization of the optimum was done at 2.0, 3.5, and 5.0 % saline 

concentrations to check the optimum salinity for proper hatching of Brine 

shrimp (Artemia salina) cysts (Kumar et al., 2012). The brine shrimp cysts 

are then incubated in 3.5% saline water with proper aeration, room 

temperature or between (28-35) ᵒ C and light for 48 hours. Proper hatching 

could be observed within 24-48 hours depending upon the quality of cysts, 

proper aeration and light provided. Different concentrations (15 mg/ml, 31 

mg/ml, 47 mg/ml, 63 mg/ml and 79 mg/ml) of the S. involucratum flowers 

extracts were taken and 3.5% saline water was used to make the volume 2 ml 

in each test tube. 1% DMSO (Dimethyl sulfoxide) was used to dissolve the 

crude extracts. Ten nauplii were selected and introduced to five test tubes of 

the extracts. Positive and negative controls were prepared using 3.5% saline 

water and vincristine sulphate (5 mg/ml) respectively with a volume of 2 ml. 

The live larvae are highly motile and thus differentiate from the unhatched 

cysts. The survivor nauplii were counted and analysed the death% (Kumar et 

al., 2012). 

Results and discussion 

The qualitative phytochemical analysis of the different extracts of S. 

involucratum flowers revealed the presence of several bioactive compounds. 

Tannin, phenolic compounds, and reducing sugars were detected in all three 
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extracts (aqueous, methanol, and ethanol), indicating that these compounds 

are widely distributed in the plant (Table 1). The presence of these 

compounds suggests that S. involucratum flowers may possess antimicrobial, 

antioxidant, and anti-inflammatory properties, which could be useful in the 

development of new medicinal products (Table 3). The toxicity analysis 

using brine shrimp nauplii showed that all three extracts (aqueous, methanol, 

and ethanol) exhibited significant toxicity against the nauplii. The results 

indicate that the extracts are toxic at concentrations of 15-79 mg/ml, with the 

methanol extract showing the highest toxicity (Table 2). These results suggest 

that the extracts of S. involucratum flowers may have potential as therapeutic 

agents. The detection of these compounds suggests that S. involucratum 

flowers may possess antimicrobial, antioxidant, and anti-inflammatory 

properties, which could be useful in the development of new medicinal 

products (Figure 10).  

 

Figure 10: Pharmacological potentials of S. involucratum flowers 
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Table 1: Qualitative phytochemical analysis of different extracts of flowers 

of S. involucratum 

Bioactive 

compounds 

Extracts 

Aqueous Methanol  Ethanol 

Tannin + + + 

Saponin + - - 

Flavonoid - - - 

Terpenoid - - - 

Phenolic 

compounds 

+ + + 

Reducing sugars + + + 

Steroids - - - 

Alkaloids - - - 

Carbonyl 

compounds 

- - - 

(+: Positive, -: Negative) 

Table 2: Toxicity analysis using Brine shrimp nauplii of different extracts of 

S. involucratum flowers 

Extracts Concentration 

(mg/ml) 

Initial 

number 

of 

Nauplii 

Number of deaths of 

nauplii (after hours) 

1 2 3 4 

Aqueous 

15 10 5 6 7 9 

31 10 5 7 8 10 

47 10 6 7 8 10 

63 10 8 8 9 10 

79 10 9 10 10 10 

3.5% Saline 10 0 0 0 0 

Vincristine 

sulphate 

10 9 10 10 10 

Methanol 15 10 6 7 8 10 
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31 10 8 8 9 10 

47 10 8 9 10 10 

63 10 9 10 10 10 

79 10 9 10 10 10 

3.5% Saline 10 0 0 0 0 

Vincristine 

sulphate 

10 10 10 10 10 

Ethanol 

15 10 7 7 9 10  

31 10 8 8 10 10 

47 10 8 8 10 10 

63 10 9 9 10 10 

79 10 9 10 10 10 

3.5% Saline 10 0 0 0 0 

Vincristine 

sulphate 

10 10 10 10 10 

 

Table 3: Probable medicinal uses as per bioactive compounds 

Bioactive compounds Medicinal uses Source 

Tannin The presence of tannin 

in aqueous, methanol, 

and ethanol extracts 

indicates of having 

antioxidant properties. 

Fraga-Corral et al., 

(2021) 

Saponin The presence of 

saponin in aqueous 

extract tends to 

anticancer activities. 

Timilsena et al., 

(2023) 

Phenolic compounds Phenolic compounds 

present in the aqueous, 

methanol and ethanol 

extracts have 

significant anti-

inflammatory 

properties to treat skin 

diseases. 

Rahman et al., (2021) 
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Reducing sugars Reducing sugars 

present in aqueous, 

methanol and ethanol 

extracts indicate to 

reduce blood pressure. 

Chen et al., (2010) 

 

Conclusion 

In conclusion, the present study demonstrates the presence of bioactive 

compounds including tannin, phenolic compounds, and reducing sugars, in 

the extracts of S. involucratum flowers. Furthermore, the toxicity analysis 

against brine shrimp nauplii suggests that these extracts possess potential 

therapeutic applications, making them promising sources for the 

development of novel medicinal agents.  
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Abstract 

This research examines the phytochemical profile of Vitex negundo 

(Lamiaceae) leaves and stem through various extraction methods. 

The qualitative analysis identified a range of bioactive compounds, 

including tannins, saponins, flavonoids, phenols, reducing sugars, 

and alkaloids. The study sheds light on the phytochemical 

composition of V. negundo, suggesting its potential as a natural source 

of biopesticides. The results contribute to the development of 

environmentally friendly pest management strategies and underscore 

the significance of phytochemical screening in identifying plant-

based biopesticides. 

Key words: Biopesticides, eco-friendly pest control, phytochemical 

analysis 

 

Introduction 

The increasing use of synthetic pesticides has led to environmental pollution, 

human health hazards, and the development of pesticide-resistant pest 

populations (Pathak et al., 2022; Ahmad et al., 2024). As a result, there is a 

growing need to identify alternative, eco-friendly pest control methods. 

Biopesticides, derived from natural sources such as plants, offer a promising 

solution (Bhat et al., 2021; Mishra et al., 2023; Tadesse et al., 2024). Plants 

have evolved complex defence mechanisms against pests and pathogens, and 
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many of these defence compounds have potential as biopesticides (Sengul 

and Canpolat, 2022). Phytochemical screening is a crucial step in the search 

for biopesticides from plants.  

 

Figure 1: Different plant parts of V. negundo 
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Phytochemical screening can help identify plants with potential pest control 

properties, and provide valuable insights into the structure and function of 

bioactive compounds (Khameneh et al., 2021). By screening plants for 

phytochemicals, researchers can discover new leads for the development of 

biopesticides (Divekar et al., 2022). Vitex negundo L. (Lamiaceae; Figure 1) 

is a plant species that has been traditionally used in Indian medicine for its 

various therapeutic properties (Gill et al., 2018; Nayak and Kumar, 2023). 

Previous studies have reported the insecticidal and repellent properties of V. 

negundo, making it a potential source of biopesticides (Kumar et al., 2022). 

However, a comprehensive phytochemical analysis of this plant is lacking. 

The present study aims to investigate the phytochemical composition of V. 

negundo leaves and stem using different extracts. The study will provide 

valuable insights into the bioactive compounds present in this plant, and their 

potential as biopesticides. The findings of this study will contribute to the 

search for eco-friendly pest control methods and highlight the importance of 

phytochemical screening in the discovery of biopesticides from plants. 

Materials and methods 

The leaves and stems of V. negundo were collected from the village of 

Badampahar of Mayurbhanj district, Odisha in June 2024 (Figure 2-3; Kumar 

et al., 2021). Authors have identified the plant specimen (Jena et al., 2025). 

Leaves and stem extracts of aqueous, ethanol and methanol were prepared 

followed by nine different bioactive compounds were detected using standard 

methods (Devi et al., 2023; Marndi et al., 2024; Devi et al., 2024). An 

herbarium specimen (APRFH 123; Figure 4) is deposited to the Herbarium 

unit of Biodiversity and Conservation Lab of Ambika Prasad research 

Foundation, Cuttack, Odisha (Basole et al., 2024). 
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Figure 2: Dried leaves powder of V. negundo for experimental analysis 

 

Figure 3: Dried stem powder of V. negundo for experimental analysis 
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Detection of nine secondary metabolites were conducted using standard 

methods (Tripathi et al., 2024; Jena et al., 2024; Tallur et al., 2024). 

Test for tannin: About 1 ml of the filtrate extract was taken. 3-5 drops of 10% 

lead acetate solution were added to it. The gelatinous precipitate formation 

confirmed the presence of tannin. 

Test for saponin: About 1 ml of the filtrate extract was taken and 1 ml of 

distilled water was added and shaken well. The formation of persistent froth 

was observed confirming the presence of saponin.  

Test for flavonoids: About 1 ml of the filtrate extract was taken. 2 ml of 2% 

NaOH solution and 3 to 4 drops of dilute hydrochloric acid were added to it. 

The colour initially turned to an intense yellow colour with NaOH solution 

and later became colourless. This colour change appearance confirmed the 

presence of flavonoids.  

Test for terpenoids: About 1 ml of the filtrate was added with 6 drops of 

chloroform and placed in the water bath for a few minutes. Then 6 drops of 

concentrated H2SO4 were added. The reddish- brown interface confirmed the 

presence of terpenoids.  

Test for phenolic groups: About 1 ml of the filtrate extract was taken. A few 

drops of 5% Ferric chloride solution were added. The dark bluish-black 

appearance confirmed the presence of phenolic compounds.  

Test for reducing sugars: About 1 ml of the filtrate extract was taken and 2 

drops of Fehling’s solution A followed by Fehling’s solution B were added 

and kept in the water bath for some time. The presence of red-orange 

precipitate confirmed the presence of reducing sugar.  
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Figure 4: Herbarium specimen of V. negundo 
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Test for steroids: About 1 ml of the filtrate extract was taken. 1 ml of 

chloroform and 1 ml of concentrated sulphuric acid was added gently into it 

touching test tube mouth. The appearance of upper red and lower yellow with 

green fluorescence provides the presence of steroids (Hebbar et al., 2024).  

Test for alkaloids: About 1 ml of the filtrate extract was taken and added 3 to 

4 drops of Dragendroff’s reagent. The formation of a reddish-brown 

precipitate confirmed the presence of alkaloids.  

Test for carbonyl compounds: About 1 ml of the filtrate extract was taken 

and added 3 to 4 drops of 2,4- Dinitrophenylhydrazine (DNPH) reagent. The 

formation of yellow crystal confirmed the presence of carbonyl compounds 

(Nayak et al., 2025).  

Results and discussion 

The qualitative phytochemical analysis of V. negundo leaves and stem 

revealed the presence of various bioactive compounds (Table 1-2). The 

results showed that tannin, saponin, flavonoids, phenols, reducing sugar, and 

alkaloids were present in different extracts of the plant.  

Table 1: Qualitative phytochemical analysis of Vitex negundo leaves using 

different extracts 

Bioactive 

compounds 

Leaves 

Aqueous Methanol Ethanol 

Tannin + + - 

Saponin + + + 

Flavonoids - - + 

Terpenoids - - - 

Phenols  + + + 

Reducing sugar + - - 
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Steroid - - - 

Alkaloid + - - 

Carbonyl 

compounds 

- - - 

(+: Positive; -: negative) 

Table 2: Qualitative phytochemical analysis of Vitex negundo stem using 

different extracts 

Bioactive 

compounds 

Stem 

Aqueous Methanol Ethanol 

Tannin + + - 

Saponin + + + 

Flavonoids - - - 

Terpenoids - - - 

Phenols  - - - 

Reducing sugar + - - 

Steroid - - - 

Alkaloid + - - 

Carbonyl 

compounds 

- - - 

(+: Positive; -: negative) 

The aqueous and methanol extracts of leaves and stem showed the presence 

of tannin, saponin, and phenols, while the ethanol extract of leaves showed 

the presence of flavonoids. The phytochemical analysis also revealed that the 

bioactive compounds were present in varying concentrations in different 

parts of the plant. The leaves were found to contain a higher concentration of 

bioactive compounds compared to the stem. The results suggest that V. 

negundo has the potential to be used as a source of biopesticides. The 

presence of bioactive compounds such as tannin, saponin, flavonoids, 

phenols, reducing sugar, and alkaloids in V. negundo indicates its potential as 

a biopesticide. 
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Plate 5: Detection of secondary metabolites of V. negundo leaves using 

different extracts 

 

Plate 6: Detection of secondary metabolites of V. negundo stem using 

different extracts 

These compounds have been reported to possess insecticidal, repellent, and 

antimicrobial properties, making them useful for pest control. The presence 

of these compounds in varying concentrations in different parts of the plant 

suggests that V. negundo could be a valuable source of bioactive compounds 
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for the development of eco-friendly pest control methods. The phytochemical 

analysis of V. negundo also highlights the importance of secondary 

metabolites in plant defense. The presence of tannin, saponin, and phenols in 

the plant suggests that these compounds play a crucial role in protecting the 

plant against pests and pathogens. The results of this study provide valuable 

insights into the phytochemical composition of V. negundo and its potential 

as a source of biopesticides, and emphasize the need for further research into 

the development of eco-friendly pest control methods using plant-based 

bioactive compounds. The authors have also noted that neem leaves and cow 

dung cake ashes are traditionally used to preserve seeds. Additionally, the 

first author has personal experience with using biopesticides on her farm. 

Specifically, she prepares a biopesticide solution by finely chopping leaves 

of Sitahal, Aam, and Neem, and soaking them in cow urine for a week. The 

mixture is then filtered and diluted with water in a 1:10 ratio before being 

sprayed as a biopesticide (Present study). 

Conclusion 

The present study demonstrates the presence of various bioactive compounds 

in V. negundo leaves and stem, highlighting its potential as a source of 

biopesticides. The phytochemical analysis reveals that the plant contains a 

range of secondary metabolites, including tannin, saponin, flavonoids, 

phenols, reducing sugar, and alkaloids. These compounds have been reported 

to possess insecticidal, repellent, and antimicrobial properties, making V. 

negundo a valuable resource for the development of eco-friendly pest control 

methods. Further research is needed to isolate and characterize the bioactive 

compounds present in V. negundo and to evaluate their potential as 

biopesticides. 
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Abstract 

The present study investigates the phytochemical composition of 

Oroxylum indicum seeds using aqueous, methanol, and ethanol 

extracts. Qualitative phytochemical analysis revealed the presence of 

various bioactive compounds, including saponin, flavonoids, 

phenolic compounds, reducing sugars, tannin, and alkaloids. The 

study provides valuable insights into the phytochemical composition 

of O. indicum seeds, highlighting their potential as a source of natural 

bioactive compounds with potential applications in medicine and 

agriculture. 

Key words: Bignoniaceae, bioactive compounds, pharmacological 

applications  

 

Introduction 

Oroxylum indicum, commonly known as Sonapatha or Tree of Damocles, is 

a plant species belonging to the family Bignoniaceae (Nayak and Kumar, 

2023). It is known as Arlu and Tal Palanga in Himachal Pradesh and its long 

sword shaped fruits form important feature of vegetation, particularly in 

Himalayan foothills. It is distributed in Indian subcontinent, South-east Asia 



Kshirsagar et al., (2025); Plants and Secondary Metabolites, Volume 4; ISBN: 978-81-973870-0-5; Chapter 9 

92 
 

and South China. In India, it is distributed in Himalayas, north-east, Western 

Ghats, Central India, Odisha, Bihar, Jharkhand, Chhattisgarh, Rajasthan and 

Gujrat. The plant is known for its diverse range of bioactive compounds, 

which have been reported to possess various pharmacological properties 

(Patra et al., 2019). In recent years, there has been a growing interest in the 

phytochemical analysis of O. indicum, with several studies reporting the 

presence of flavonoids, phenolic acids, and other bioactive compounds in 

different parts of the plant (Lama et al., 2022). However, the bioactive 

compounds of O. indicum seeds remains largely unexplored. Seeds are an 

important part of plant-based traditional medicine, and are often used as a 

source of bioactive compounds (Slawinska and Olas, 2022).  

 

Figure 1: Fruit of Oroxylum indicum 
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The phytochemical analysis of seeds can provide valuable insights into their 

potential medicinal properties and applications. Therefore, the present study 

aims to investigate the phytochemical composition of O. indicum seeds using 

different solvent extracts. The study is expected to provide valuable 

information on the bioactive compounds present in O. indicum seeds, which 

can be useful for the development of new medicinal products and therapies. 

Furthermore, the study can contribute to the conservation and sustainable use 

of O. indicum, a plant species with significant cultural and medicinal 

importance. 

Materials and methods 

The fruits of O. indicum were collected from the bank of Mahanadi River 

areas, Cuttack, in December 2024 (Kumar et al., 2021; Jena et al., 2025). 

Authors have identified the plant specimen (Figure 1-2).  

 

Figure 2: Seeds of Oroxylum indicum for experimental analysis 
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The seeds were collected from the fruits and extracts using different solvents 

were prepared for phytochemical screening (Figure 3-5; Devi et al., 2024; 

Marndi et al., 2024; Jena et al., 2024). 

Qualitative phytochemical analysis 

Detection of nine secondary metabolites were conducted using standard 

methods (Sreedevi et al., 2024; Tailor et al., 2024).  

Test for tannin: About 1 ml of the seed extract was taken. Added 3-5 drops 

of 10% lead acetate solution into it. The gelatinous precipitate formation 

confirmed the presence of tannin. 

Test for saponin: About 1 ml of the seed extract was taken and added with 

1 ml of distilled water. After addition shaked it well and observed the 

persistent froth formation, which confirmed the presence of saponin (Mety et 

al., 2024). 

Test for flavonoids: About 1 ml of the seed extract was taken. Added 2 ml 

of 2% NaOH solution and 3 to 4 drops of dilute HCl. The colour initially 

turned to an intense yellow colour with NaOH solution and later became 

colourless. This change in colours confirmed the presence of flavonoids. 

Test for terpenoids: About 1 ml of the filtrate was added with 6 drops of 

chloroform and placed it in the water bath for few minutes. Then 6 drops of 

concentrated H2SO4 were added. The reddish-brown interface confirmed the 

positive result for the presence of terpenoids (Acharya et al., 2024). 

Test for phenolic groups: About 1 ml of the filtrate was taken. Few drops of 

5% Ferric chloride solution were added. The dark bluish black color provided 

the positive result of the test for phenolic groups. 



Kshirsagar et al., (2025); Plants and Secondary Metabolites, Volume 4; ISBN: 978-81-973870-0-5; Chapter 9 

95 
 

Test for reducing sugars: About 1 ml of the seed extract was taken and 2 

drops of Fehling’s solution A followed by Fehling’s solution B were added 

and kept it in water bath for some time. The presence of red orange precipitate 

confirmed the presence of reducing sugar (Thakur et al., 2025). 

Test for steroids: About 1 ml of the seed extract was taken. 1 ml of 

chloroform and 1 ml of concentrated sulphuric acid was added into it. The 

appearance of upper red and lower yellow with green fluorescence confirmed 

the presence of steroids.  

Test for alkaloids: About 1 ml of the seed extract was taken and added 3 to 

4 drops of Dragendroff’s reagent. The formation of reddish-brown precipitate 

confirmed the presence of alkaloids (Sharma et al., 2024). 

Test for carbonyl compounds: About 1 ml of the seed extract was taken and 

added 3 to 4 drops of 2,4- Dinitrophenylhydrazine (DNPH) reagent. The 

formation of yellow crystal confirmed the presence of carbonyl compounds.  

Results and discussion 

The phytochemical analysis of Oroxylum indicum seeds revealed the 

presence of various bioactive compounds, including saponin, flavonoids, 

phenolic compounds, reducing sugars, tannin, and alkaloids (Table 1). The 

results showed that saponin, flavonoids, phenolic compounds, and reducing 

sugars were present in all three extracts (aqueous, methanol, and ethanol), 

indicating their stability and solubility in different solvents. The presence of 

these bioactive compounds in O. indicum seeds suggests that they may 

possess various pharmacological properties, such as antioxidant, anti-

inflammatory, and antimicrobial activities. The seeds may also have potential 
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applications in traditional medicine, particularly in the treatment of diseases 

related to oxidative stress and inflammation.  

Table 1: Qualitative phytochemical screening of O. indicum seeds using 

different extracts 

Bioactive 

compounds 

Extracts 

Aqueous Methanol Ethanol 

Tannin Presence  Presence  Absence 

Saponin Presence  Presence  Presence  

Flavonoids Presence  Presence  Presence  

Terpenoids  Absence  Absence Absence 

Phenolic compounds Presence  Presence  Presence 

Reducing sugars Presence  Presence  Presence 

Steroids Absence Absence Absence 

Alkaloids Presence Absence Absence 

Carbonyl compounds Absence Absence Absence 

 

 

Figure 3: Detection of secondary metabolites of O. indicum seeds using 

aqueous extract 
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Figure 4: Detection of secondary metabolites of O. indicum seeds using 

methanolic extract 

 

Figure 5: Detection of secondary metabolites of O. indicum seeds using 

ethanolic extract 

The study's findings are consistent with previous reports on the 

phytochemical composition of O. indicum, which have highlighted the plant's 

potential as a source of natural bioactive compounds. However, further 

studies are needed to isolate and characterize the specific bioactive 
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compounds present in O. indicum seeds and to evaluate their 

pharmacological properties and potential applications. 

Conclusion 

The present study demonstrates the presence of various bioactive compounds 

in Oroxylum indicum seeds, highlighting their potential as a source of natural 

bioactive compounds. The study's findings are consistent with previous 

reports on the phytochemical composition of O. indicum and provide 

valuable insights into the seed's phytochemical profile. Future studies should 

focus on isolating and characterizing the specific bioactive compounds 

present in O. indicum seeds and evaluating their pharmacological properties 

and potential applications. Additionally, investigations into the seed's 

potential as a source of natural pesticides, antimicrobials, and anti-

inflammatory agents could provide valuable insights into its potential uses. 

Overall, the study's findings highlight the importance of further research into 

the phytochemical composition and potential applications of O. indicum 

seeds. 
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Plants & Secondary Metabolites, Volume 4 is a comprehensive guide that explores the 

phytochemical composition and medicinal properties of various plant species, shedding light 

on their potential applications in the development of new drugs and therapies. 
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