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INTRODUCTION 

The presence of microbes long before the advent of 

mankind proves their viability. Microorganisms 

associated with diseases are more difficult to manage 

and treat with conventional medications. 

Conventional medications are associated with high 

cost, low potency, side effects, and long treatment 

duration. Therefore, the search for new, more 

effective antimicrobial agents is necessary to avoid 

complications [1,2]. Nowadays, herbal medicines are 

very popular for use in any kind of disease in both 

developing and developed countries. One of the most 

important species of this genus is Bauhinia tomentosa 

Linn. (Fam, Fabaceae). Certain Bauhinia species have 

a long history of traditional medicinal applications 

[3]. Bauhinia tomentosa is a scrambling, many-

stemmed shrub or small tree, with branches that often 

drop and many slender twigs [4]. It has been reported 

to contain amino acids [5], proteins [5], fatty acids [6], 

minerals [7], lectins [8], protocatechuic acid [9], 

phytohemagglutinins [10], rutin [11], quercetin [11], 

and isoquercetin [12]. 

However, no work has been done so far on the 

antimicrobial activity of the root of the plant. Hence, 

the present study was undertaken to investigate the 

antimicrobial activity of methanol, ethyl acetate, and 

hexane root extracts of Bauhinia tomentosa against 

two pathogenic bacterial strains, Staphylococcus 

aureus (G+ve) and Escherichia coli (G-ve), and a 

fungus, Aspergillus niger, using the zone of inhibition 

method. The corresponding solvents were used as 

solvent controls. The standard antibiotics, ampicillin 

0.1 μg/disc and nystatin 0.1 μg/disc, were used as 

standards for bacteria and fungi, respectively. 

MATERIALS AND METHODS 

Plant materials 
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The root of B. tomentosa was collected in November 

2025 from the rural pockets of Chandaka Forest, 

Bhubaneswar, Odisha, India, and identified by Prof. 

K. B. Satpathy, Department of Botany, CUTM, 

Centurion University, Odisha, India. The specimens 

of B. tomentosa (voucher number: 3182) were 

conserved in the herbarium for further use.  

Extraction of Plant Materials 

Freshly collected plant material (root) was washed 

with running tap water, shade-dried, and coarsely 

powdered. It was then extracted with n-Hexane, Ethyl 

acetate, and Methanol in a Soxhlet apparatus for 72 

hours at a controlled temperature (50-60 °C). The 

extract was concentrated to dryness under reduced 

pressure until free of solvents. The yields of n-

Hexane, Ethyl acetate, and Methanol were 2 gm, 17 

gm, and 80 gm, respectively. 

Preliminary phytochemical study:  

The different root extracts were subjected to 

qualitative phytochemical analysis to detect the 

primary and secondary active metabolites in the plant 

for the recent investigational work.    

Microbial Strains 

Gram-negative bacteria, Gram-positive bacteria, and 

fungi from the American Type Culture Collection 

(ATCC) were used in this study. Gram-negative 

bacteria, Escherichia coli (ATCC 25922); Gram-

positive bacteria, Staphylococcus aureus (ATCC 

25923); and the fungus, Aspergillus niger (ATCC 

21232), were obtained from the National Chemical 

Laboratory, Pune, India.  

Sterilisation 

Sterilisation of media, water, etc., was carried out by 

autoclaving at 15 lbs/inch2 for 20 minutes. The 

glassware, such as syringes, petri dishes, pipettes, and 

empty test tubes, was sterilised by dry heat in an oven 

at a temperature of 160 ºC for 1 hour. The sterilised 

medium was cooled to 40 ºC and poured into the petri 

dishes to contain 6 mm. The media was allowed to 

solidify at room temperature. 

Preparation of Culture Medium for Bacteria: 

Muller-Hinton agar media for bacteria 

Agar 2-2.5% 

Meat extract 0.3% 

Peptone 0.5% 

Sodium chloride 0.5% 

Distilled water 100ml 

pH adjusted to 7-7.2 

The above ingredients are dissolved in distilled water 

and heated for uniform mixing of agar, then the pH is 

adjusted to 7-7.2 and sterilised by autoclaving at 15lbs 

for 20 minutes. 

Preparation of Culture Medium for Fungus: 

Potato dextrose agar media for fungus 

Potato 20 gm 

Dextrose 2.50 gm 

Yeast extract 0.01 gm 

Agar 2 gm 

Distilled water 100 ml 

The above constituents were dissolved in distilled 

water, and the pH was adjusted to 5.6±0.2 and then 

sterilised by autoclaving at 15 lbs for 20 minutes. 

Antimicrobial Assay  

Muller Hinton Agar and Potato Dextrose Agar (Hi-

media) were prepared according to the manufacturer’s 

instructions for the culture of bacteria and fungi, 

respectively. The two-test medium was sterilised by 

autoclaving at 121 ºC for 15 minutes at 15 psi 

pressure. Sterile molten cool (45 ºC) agar was poured 

aseptically into sterile Petri dishes (20 ml each), and 

the plates were allowed to solidify at room 

temperature in sterile conditions. After solidification 

and drying, the plates were seeded with appropriate 

microorganisms (bacteria and fungi) by streaking 

evenly onto the surface of the medium with a sterile 

cotton swab or pouring the appropriate 

microorganisms on the surface of a dry agar plate 

present in peptone broth. Care was taken for the even 

distribution of culture all over the plate. The 

inoculums were allowed to dry for 5 minutes. The 

discs of 5 mm diameter were prepared from Whatman 

filter paper No. 1 and were sterilised. The discs were 

then impregnated with the test extracts, control 

DMSO, ampicillin (0.1 µg/disc) for bacteria and 

nystatin (0.1 µg/disc) for fungus were used as 
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standards. Sterile Whatman No. 1 filter paper with 

different test concentrations ranging from 10-25 

µg/ml was placed onto the agar with flamed forceps 

and gently pressed down to ensure contact, along with 

the diluted extract, and one appropriate control dry 

disc was also placed at the centre. Then the plates 

were incubated at 37 ºC for 24 hrs to allow perfusion 

of the drugs being tested. The next day, the zones of 

inhibition were measured with a measuring scale. The 

results were read by the presence or absence of a zone 

of inhibition. The inhibition ratios were calculated 

with the following formula.  

Inhibition ratio (%) =
𝐶 − 𝐸

𝐶
× 100 

Where C = the average diameter of the largest and 

smallest colonies of the control groups.  

E = the average diameter of the largest and smallest 

colonies of the experimental groups.  

RESULTS AND DISCUSSION 

Identification of phytoconstituents of different root 

extracts of B. tomentosa was carried out by using 

different screening methods, and the inference 

showed the presence of different primary and 

secondary metabolites: steroid, saponin, triterpenoid, 

glycoside, carbohydrate, alkaloid, flavonoid, tannin, 

and protein [13]. The findings of phytochemical 

constituents are summarised in Table 1.  

Table 1: Summary of Phytochemicals in different root extracts of B. tomentosa Linn. 

Sl. 

No 

Name of Test Hexane extract Ethyl acetate extract Methanolic 

extract 

1 Test for Steroids + + + 

2 Test for Saponins - - - 

3 Test for Triterpenoids + + + 

4 Test for Glycosides - + + 

5 Test for Carbohydrates - + + 

6 Test for Alkaloids - - - 

7 Test for Flavonoids - + + 

8 Test for Tannins - + + 

9 Test for Proteins - + + 

(+) Present, (-) Absent

Antimicrobial activity study of different extracts 

of B. tomentosa 

The results obtained in the present study revealed that 

various extracts of the plant part (root) possess 

potential antimicrobial activity against the two tested 

bacterial organisms (E. coli, S. aureus) and one tested 

fungus (A. niger). The methanolic root extract showed 

a broad spectrum of activity against all the bacterial 

strains at the tested concentration of 20 µg/ml and 25 

µg/ml in comparison with the standard drug 

ampicillin 0.1µg/disc and showed the remarkable 

antifungal activity at the tested concentration of 

against 10 µg/ml, 15 µg/ml, 20 µg/ml and 25 µg/ml in 

comparison with the standard drug nystatin 

0.1µg/disc (Table 2 & Figure 1).  

Antimicrobial Activity 

Table 2: Antimicrobial Activity of Methanolic Root Extract of B. tomentosa 

Test 

Organisms 

M1 (in cm) M2 (in cm) M3 (in cm) M4 (in cm) S (in cm) 

S.A. 1.4 2.7 2.8 3 2.1 

E.C. 1.6 1.6 1.7 1.7 1.7 

A.N. 1.1 1.2 1.3 1.5 0.9 

M1-10µg/ml, M2-15µg/ml, M3-20µg/ml, M4-25µg/ml, S-Standard (Ampicillin 0.1µg/disc for S.A & E.C, 

Nystatin 0.1µg/disc for A.N) 
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Figure 1: Antimicrobial Activity of Methanolic Root Extract of B. tomentosa 

Further study revealed that the ethyl acetate root extract showed remarkable antimicrobial activity. The tested 

concentration of 25 µg/ml unveiled higher antibacterial activity and antifungal activity than the standard drugs 

(Table 3 & Figure 2). 

Table 3: Antimicrobial Activity of Ethyl Acetate Root Extract of B. tomentosa  

Test organism EA1 (in cm) EA2 (in cm) EA3 (in cm) EA4 (in cm) S (in cm) 

S.A. 1.6 2.4 2.7 2.9 1.6 

E.C. 1.6 2.0 2.0 2.1 1.7 

A.N. 1.3 1.6 1.6 1.8 0.9 

EA1-10µg/ml, EA2-15µg/ml, EA3-20µg/ml, EA4-25µg/ml, S-Standard (Ampicillin 0.1µg/disc for S.A & 

E.C, Nystatin 0.1µg/disc for A.N)

 

Figure 2: Antimicrobial Activity of Ethyl Acetate Root Extract of B. tomentosa 
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Furthermore, the hexane root extract showed the 

highest potency against the microbial organism 

growth at the tested concentration of 25 µg/ml with 

respect to standard drugs and all the other extracts 

(Table 4 & Figure 3). 

Table 4: Antimicrobial Activity of Hexane Root Extract of B. tomentosa 

Test organism H1 (in cm) H2 (in cm) H3 (in cm) H4 (in cm) S (in cm) 

S.A. 1.9 2.6 3.0 3.2 1.6 

E.C. 2.0 2.1 2.2 2.4 1.7 

A.N. 1.2 1.4 1.4 1.5 0.9 

H1-10µg/ml, H2-15µg/ml, H3-20µg/ml, H4-25µg/ml, S-Standard (Ampicillin 0.1µg/disc for S.A & E.C, 

Nystatin 0.1µg/disc for A.N) 

 

 

 

 

 

 

 

 

 

Figure 3: Antimicrobial Activity of Hexane Root Extract of B. tomentosa 
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microorganisms, insects, and herbivores [18]. Many 

plants and their extracts are used against microbial 

infections due to the presence of secondary 

metabolites such as phenols [19], essential oils 

[20,21], terpenoids [22,23], alkaloids [24] and 

flavonoids [25]. In the present scenario, the 

emergence of multiple drug resistance in human 

pathogenic fungi and the small number of antifungal 

classes available stimulated research directed towards 

the discovery of novel antifungal agents from other 

sources, such as medicinal plants [26]. Aromatic and 

medicinal plants are known to produce certain 

bioactive molecules that react with other organisms in 

the environment, inhibiting bacterial or fungal growth 

(antimicrobial activity) [27,28]. 

CONCLUSION: 

The plant extract studied could be an answer to people 

seeking better therapeutic agents from natural 

sources, which are believed to be more efficient with 

little or no side effects when compared to the 

commonly used synthetic chemotherapeutic agents. 

The present study verified the traditional use of B. 

tomentosa for various human ailments, especially for 

various infectious diseases. The presence of bioactive 

compounds such as flavonoids, tannins, triterpenoids 

in the ethyl-acetate and methanolic root extracts may 

the reason for the antimicrobial activity. The literature 

revealed the flavonoids formed a complex with 

bacterial cell wall and the tannins may cause some 

enzyme inhibition properties in microorganisms by 

interacting with sulfhydryl groups with some specific 

and non-specific proteins Thus, this plant could be 

utilised as an alternative source of useful 

antimicrobial drugs. Further studies are needed to 

isolate, characterise, and elucidate the structure of the 

bioactive compounds of this plant for antimicrobial 

drug formulation.  
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