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Abstract 

Madhuca indica is a plant having tremendous therapeutic potential but not fully utilized. It is hidden from eyes of researchers 

and other botanist. It is a multipurpose tree used in traditional medicine, was investigated for for its phytochemcals 

composition. In present study the bark was taken for investigation of bioactive compounds. The bark of Madhuca indica is 

extracted using aqueous, ethanol and acetone solvents, and the resulting extracts were screened for the various bioactive 

compounds. The phytochemical analysis revealed the presence of flavonoids, terpenoids, phenolic compounds, steroids, 

alkaloids, reducing sugar, tannins in the extracts. The results suggested that Madhuca indica bark is rich source of bioactive 

compounds, which may contribute to their potential medicinal and therapeutic properties. The study provides a comprehensive 

understanding of the phytochemicals constituents of Madhuca indica bark and highlighted the importance of exploring 

traditional medicines. In future the plants may contribute to the new drugs development. 
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Introduction 

Medicinal plants are considered as awesome healers. They 
play a critical role in keeping up human wellbeing & life 
from the ancient times. Traditional medicinal plants have 
been used for centuries to treat various ailments, and their 
importance in modern medicine cannot be revealed. In 
recent years, there has been a growing interest in exploring 
traditional medicinal plants for their phytochemicals 
composition and pharmacological activities, with the aim of 
discovering new therapeutic agents. Madhuca indica belong 
to family Sapotaceae is a tree native to India, Sri Lanka, 
Nepal, and Myanmar. It is also known as the Mahula gachha 
(Odia), Mahua (Hindi), Butter tree (English), llupa, Poonam 
(Malayalam), Mahwa, maul (Bengali), Madhuda (Gujurati), 
Ippa (Telugu), tuppe (Kannada). It is a large deciduous tree, 
usually grows up to a height of 15-20m in Height. Bark is 
thick dark coloured cracked from outside, inner bark is red 
colour, secretes milky latex, formed rounded crown and 
multiple branches. It posses semi evergreen foliage leaves. 
Leaves are oblong shaped and leathery in texture; the tree 
produces fragrant yellowish creamy flowers that bloom in 
Clusters from March to April. It produces fleshy berries 
which have 1-4 seeds that ripen in May - June. 
Madhuca indica is a multipurpose tree; every part of the 

plant is used for different purposes. The flowers, fruits and 

leaves are edible. Flowers and fruits are used as vegetable. 

The flowers can be eaten as raw or dried fried and eaten. 

The flowers are fermented to produce alcohol. The flowers 

play a significant role in life of tribal people, provide food 

and incentive. The leaves are used as cattle feed particularly 

for feeding goat. The seeds yield 35 to 50% oil. The oil is 

edible and best for hair. Madhuca indica produces best fuel 

wood when it is dry.  
Madhuca indica has been used in traditional medicine for 
various purposes, including the treatment of Dental pain, 
fever, rheumatism, and respiratory disorders. Despite its 
traditional use, the phytochemicals composition and 
pharmacological activities of Madhuca indica remain poorly 
understood. Previous studies have reported the presence of 

various bioactive compounds, including flavonoids, 
alkaloids, and phenolic compounds, but further research is 
needed to fully elucidate the plant's phytochemicals profile. 
 

Materials and methods 
The barks of Madhuca indica was collected from the Bhima 
Bhoi College campus, Rairakhol of district Sambalpur, 
Odisha, India. Latitude:.21.076270, longitude: 84.355230 in 
December 2024. Authors have identified the plant specimen. 
Bark (Figure 1) extracts of Aqueous, ethanol and Acetone 
were prepared and ten different bioactive compounds were 
detected using standard methods (Marndi et al). 
 

 
 

Fig 1: Raw bark material of Madhuca indica 
 

Qualitative Phytochemicals Test 

Detection of ten secondary metabolites were conducted 

using standard methods (Lal et al. 2024). 
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Test for saponin 
About 1 ml of the bark extract was taken and added with 1 
ml of distilled water. After addition shaked it well and 
observed the persistent froth formation confirmed the 
presence of saponin. 
 

Test for tannin 
About 1 ml of the bark 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 flavonoids 
About 1 ml of the bark 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 place 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. 
 

Test for phenolic compounds 
About 1 ml of the filtrate was taken. Few drops of 5% Ferric 
chloride solution were added. The dark bluish black 
provides the positive result of the test for phenolic groups. 
 

Test for reducing sugars 
About 1 ml of the bark 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. 
 

Test for steroids 
About 1 ml of the bark 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 provide the presence of steroids.  
 

Test for alkaloids 
About 1 ml of the bark 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 bark 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. 
 

Test for Amino acids 
3ml of extract is added with 3 drops of 5% ninhydrin 
solution and heated in water bath for 10 min. The presence 
of amino acids is shown by appearance of purple or blue 
colour.  
 

Results and Discussion  
The phytochemicals analysis of Madhuca indica bark 
presented in Table 1 reveals the presence of various 
bioactive compounds and secondary metabolites in three 
different types of extracts. The aqueous, acetone and ethanol 
extracts all contain tannins, Terpenoids, flavonoids & 
alkaloids. However, steroids & Carbonyl Compounds are 
present in the acetone and aqueous extracts, while phenolic 
compounds and reducing sugar are only found in the 
acetone & ethanol extracts. These findings suggest that 

Madhuca indica bark is a rich source of phytochemicals 
with potential medicinal applications. The presence of 
tannins, flavonoids, phenolic compounds, reducing sugars, 
steroids, and alkaloids suggests that the bark may possess 
anticancer, antimicrobial, anti mutagenic, antioxidant, anti-
diabetic, anti-inflammatory, and antifungal properties. 
These potential medicinal uses are supported by references 
to previous studies, indicating that Madhuca indica bark 
may be a valuable resource for the development of new 
medicines.  
 

Table 1: Qualitative phytochemicals analysis of Madhuca indica 
bark using three different extracts 

 

Bioactive compounds 
Extracts 

Aqueous Acetone Ethanol 

Saponin - - - 

Tannin + + + 

Flavonoids + + + 

Terpenoids + + + 

Phenolic compounds - + + 

Reducing sugars - + + 

Steroids + + - 

Alkaloids + + + 

Carbonyl compounds + + - 

Amino Acids - - - 

(+: Present; -: Absent) 
 

 
 

Fig 2: Phytochemical analysis of Madhuca indica bark using 
Aqueous extract 

 

 
 

Fig 3: Phytochemical analysis of Madhuka indica bark using 
Ethanolic extract 

 

 
 

Fig 4: Phytochemical analysis of Madhuca indica bark using 
acetone extract 
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Conclusion  

The present study provides evidence of the phytochemicals 

profile of Madhuca indica bark, supporting its traditional 

use in medicine. The presence of various bioactive 

compounds, including tannins, saponins, flavonoids, and 

phenolic compounds contribute to the pharmacological 

properties. The present studies also suggest that Madhuca 

indica bark may be a valuable resource for the development 

of new therapeutic agents in future. Further research is 

needed for its applications in medicine. 
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