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Abstract: - Many plants have been screened for antimicrobial 

activity and drug properties. In presence study Butea 

monosperma, and Tectona grandis were evaluated for their 

biological properties. Phytochemical screening of the extract 

showed the presence some common compounds like terpenoids, 

flavonoids, carbohydrate etc. The Antimicrobial potential of the 

plant extract was evaluated against different bacterial and two 

fungus species which shows significant inhibitory action against 

all the tested bacterial and fungal strains. In further study MIC 

and H2O2 scavenging activity of leaf extract was also determined. 
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I. INTRODUCTION 

he increase of development and resistant by many 

microorganisms against antibiotics there is a need to 

search for new antimicrobial compound and thus, 

antimicrobial activity of plant extract is being carried out. 

(Balandrin et al., 2010). Medicinal plants possess 

immunomodulatory and antioxidant properties & antibacterial 

activities. They are known to have versatile 

immunomodulatory activity by stimulating both non-specific 

and specific immunity (Pandey and Chowdhry., 2006). 

Butea monosperma 

Butea monosperma commonly known as Flame of 

forest. It belongs to the family Fabaceae. The genus Butea 

includes Butea monosperma parviflora, Butea minor and 

Butea superba widely distributed throughout India. The 

flowers are extensively used in treatment of hepatic disorders, 

viral hepatitis, and diarrhea, depurative and tonic. They are 

also good source of flavonoids. The contents of flowers are 

Butein, Butrin, Isobutrin, Plastron, coreipsin, and 

Isocoreipsin. (Firdaus Rana et al., 2012). 

Tectona grandis 

One of the most famous timbers in the world is the 

Tectona grandis. It is known for its dimensional stability, 

extreme durability and hardness. Timber value of teak is well 

known from decades. In tropical region majority of exotic 

species of teak is being found. It is commonly found in India 

and other South-East Asian countries.(Kaiding et al., 1986 

and Kjaer et al., 1995) 

II. MATERIALS AND METHODS 

Collection of plant material 

Butea monosperma and Tectona grandis were 

collected from local dang forest, Gujarat, India.  

Extraction of plant material 

The plant materials were washed thoroughly with 

distilled water in order to remove any dirt particles present on 

the surface and were dried & made into fine powder. This 

powder was dissolved (10g/100ml) in methanol and then kept 

for overnight at room temperature. The extract from these 

solvent are soaked and evaporated under pressure. 

Maintenance and preservation of culture 

The bacterial species used in present study were 

gram negative (Pseudomonas aeruginosa, Salmonella typhi, 

Salmonella typhi A, Salmonella typhi B, Enterobactereaceae, 

Escherichia coli, Protease vulgaris), gram positive (Bacillus 

subtilis, Bacillus cerus, Bacillus megaterium, Staphylococcus 

aureus). The fungus species used for the test were Aspergillus 

niger, Rhizopus oryzae. Various non pathogenic organisms 

were procured from MTCC. All the cultures were maintain by 

sub culturing on nutrient agar slant and PDA slants and stored 

at 4˚C in refrigerator. 

Phytochemical screening Procedure for the Phytochemical 

Test 

Phytochemical screening for flavonoids, terpenoids, 

sterols, carbohydrates, tannins and saponins were carried out 

as described below (Lalitha and Raphael., 2012 and Hajoori et 

al., 2014). 

Test for Glycosides (Killer- killiani test) 

Test solution with few drops of glacial acetic acid & 

ferric chloride then add few drops of H2SO4. Observe the 

formation of two layers- Lower layer is reddish and upper 

layer is bluish green.  

Test for Terpenoids (Salkowski test) 

To 0.5gm each of the extract was added 2 ml of 

chloroform. Concentrated H2SO4 (3 ml) was carefully added 

to form a layer. A reddish brown coloration of the interface 

indicates the presence of terpenoids. 

T 



Volume III, Issue V, May 2016                                             IJRSI                                                                    ISSN 2321 – 2705 
 

www.rsisinternational.org Page 50 
 

Test for Flavonoids (Ferric chloride test)  

Test solution with few drops of 1% ferric chloride. 

Observe the formation of blackish red color. 

In other method, first dilute ammonia (5 ml) was 

added to a portion of an aqueous filtrate of the extract. 

Concentrated sulphuric acid (1 ml) was added. A yellow 

coloration that disappears on standing indicates the presence 

of flavonoids. 

Test for Saponins (Foam test) 

 Mix the test solution with water and shake. Observe 

the formation of broth which is stable for 15 min. 

Test for Tannins 

About 0.5g of the extract was boiled in 10ml of water 

in a test tube and then filtered. A few drops of 0.1% ferric 

chloride was added and observed for brownish green or a blue 

black coloration. 

Test for Alkaloids 

0.5g of extract was diluted to 10ml with acid alcohol, 

boiled and filtered and 5ml of the filtrate was added into 2ml 

of diluted ammonia.5ml of chloroform was added and shaken 

gently to extract the alkaloidal base. The chloroform layer was 

extracted with 10ml of acetic acid. Mayer’s reagent was added 

& the formation of a cream or reddish brown precipitate was 

regarded as positive for the presence of alkaloids.  

Test for carbohydrates (Molish test) 

 Few drops of molisch’s reagent were added to each 

of the portion dissolved in distilled water, this was then 

followed by addition of 1ml of conc. H2SO4 by the side of the 

test tube. The mixture was then allowed to stand for 2 minutes 

and then diluted with 5ml of distilled water. Formation of a 

red or dull violet color at the interface of the two layers was a 

positive test.   

Test for steroids (Liebermann- Burchard test) 

The extracts were cooled well in ice and add conc. 

H2SO4. Then observe color change violet to blue. 

Test for Proteins 

Test solution with few drops of 10% NaOH solution 

then few drops of 0.1% copper sulphate. The pink or violet 

color observed. 

FTIR analysis 

The extract of Butea monosperma and Tectona 

grandis was further characterized by FTIR spectroscopy 

(Fourier transform infrared spectroscopy, Perkin Elmer 

Spectra GX). The FTIR analysis was carried out in the mid IR 

region of 400-4,000 cm-1. The dried extract samples were 

mixed with spectroscopically pure KBr in the ratio of 5:95 to 

form a uniform pellets, which was then fixed in sample holder 

of FTIR spectroscope and the analysis was carried out.  

Antimicrobial activity 

Nutrient agar broth (Hi-media, India) was used as the 

media for the culturing of bacterial strains. A loop full of 

bacterial cultures were inoculated in the nutrient broth and 

incubated at 37˚C for 24 hrs. Sabouraud’s Dextrose broth and 

Sabouraud’s Dextrose Agar (SDA) (Himedia, India) were 

used as the media for the culturing fungal strains. The freshly 

grown culture was used for antimicrobial activity.   

Antibacterial activity 

The extracts were screened for their antibacterial 

activity by well diffusion method, and tetracycline was kept as 

positive control (100mg/ml). The lawn culture of test 

organism on nutrient agar media were used for well diffusion 

methods. With the help of sterile cup borer wells were made 

in the inoculated plates. The leaves extract of respective plants 

(50 mg/ml, 500 µl) was added into the well and allow to 

diffuse in the agar medium. The plates were incubated at 37˚C 

for overnight. The antibacterial activity of the extract was 

determined by measuring the diameters of zone of inhibition. 

For each bacterial strain, controls were maintained of pure 

solvents without extracts. 

Antifungal activity 

The extracts were also screened for their antifungal 

activity by well diffusion method. Fluconazole (10mg/ml) was 

kept as positive control. The lawn culture of test organisms 

such as A. niger and R. oryzae on Sabouraud’s Dextrose Agar 

(SDA) were used for well diffusion methods. With the help of 

sterile cup borer wells were made in the inoculated plates. The 

extract of respective plant material (500 µl) was added into 

the well and allowed to diffuse in the agar medium. The plates 

were incubated at room temperature for 48hrs. The activity of 

the extract was determined by measuring the zone of 

inhibition. For each fungal strain controls were maintained 

where pure solvents were used. 

Minimum Inhibitory Concentration (MIC): Broth dilution 

method.  

Tube dilution method was used to determine the MIC 

(Minimum Inhibitory Concentration) of the leaf extracts of 

Butea monosperma and Tectona grandis in nutrient broth. 5 

ml of broth was dispensed in to separate test tube and was 

sterilized at 121˚C for 15 minute & single fold serial dilution 

of the extract in the broth was done from the stock 

concentration of the extracts to obtain 100 mg/ml. About 0.1 

ml inoculum was inoculated into the different concentration of 

the extracts in the broth. The tubes were incubated at 37˚C for 

24 hrs and were observed for turbidity. The lowest 

concentration (highest dilution) that showed no turbidity 

(growth) in the test tube was recorded as the MIC (Moorthy et 

al., 2013). 

Antioxidant activity test by H2O2 Scavenging Assay 

H2O2 scavenging activity of Butea monosperma and 

Tectona grandis was determined by the method described by 
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(Oyaizu.,1986),  H2O2 solution was prepared  in phosphate 

buffer and all three plant extract (0.1ml)  was added in to 

H2O2 solution (0.6ml). Make up the volume up to 3 ml by 

adding distilled water into the system. Mix well and 

absorbance was measured at 230nm using a 

spectrophotometer under UV range. Phosphate buffer was 

taken as blank and ascorbic acid as standard. The antioxidant 

activity was calculated as follows: 

% Scavenging = {(A0 – A1) ̸ A0} ×100 

Where, A0 is the absorbance of the control i.e. H2O2 Solution. 

A1 is the absorbance of the sample. 

Ames test 

 Ames and Whitfield (1966) described a set of 

histidine mutant strains for screening of chemicals for 

mutagens. The spot test was done by applying 500µl (50 

mg/ml) of the methanolic extract of Butea monosperma and 

Tectona grandis to the centre of a glucose minimal agar plate 

seeded with test organisms. As the extract diffuses into the 

agar concentration gradient is formed. If the chemical is 

mutagenic it will give rise to a ring of revertant colonies 

surrounding the area where the extract was applied. If the 

extract is toxic it will give rise to zone of inhibition of growth. 

Ethydium bromide was used as positive control to determine 

the mutagenic effect of the extract. 

III. RESULTS AND DISCUSSION 

Phytochemical screening 

Phytochemical studies which were done by following 

methods such as Glycosides were estimated by Killer- Killiani 

test, Terpenoids by Salkowski test, Flavonoids with the use of 

lead acetate, Saponins by foam test, Tannins by ferric chloride 

test, Alkaloids by Hager’s test, Carbohydrates by Molish test, 

Protein by biuret test.(Hajoori et al., 2014 and Kumar et al., 

2014)  

Phytochemical screening of Methanol extract 

By performing comparative phytochemical screening 

of methanolic extract of Butea monosperma and Tectona 

grandis (Table 1) revealed that the Terpenoids, Flavonoids, 

Tannins, Alkaloids, Carbohydrates and Proteins were present 

in Butea monosperma. Whereas Terpenoids, Saponins, 

Tannins, Carbohydrates and Proteins were present in Tectona 

grandis. Rajput et al (2011) reported sterols, triterpenes, 

glycosides flavonoids and proteins are medicinally active 

components of leaves of Butea monosperma. Shah et al 

(1995) reported that Tectona grandis containing tannin, which 

are used as anti inflammatory agents and also used topically 

for the treatment of burns. 

Table 1 Phytochemical screening of Methanol extract 

Compound Methanolic extract 

Butea 

monosperma 

Tectona grandis 

Glycosides - - 

Terpenoids + + 

Flavonoids + - 

Saponins - + 

Tannins + + 

Alkaloids + - 

Carbohydrates + + 

Steroids - + 

Proteins + - 

FTIR analysis of Butea monosperma 

The FTIR spectrum (Figure 1) of Butea monosperma shows 

strong peak at 3423 cm
-1 

may corresponds to NH stretch of 

amine group. Peak at 2921 cm
-1

 shows presence of (CH2) 

group. Peak at 1618 cm
-1

 showed presence of Carbonyl group, 

peak with region of1448 cm
-1

 shows presence of- NO (nitro 

compound) and peaks at 1067 cm
-1

 corresponds to CO stretch 

of ether group. 

 

Figure 1 FTIR spectrum of methanolic extract of Butea monosperma 
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FTIR analysis of Tectona grandis 

The FTIR spectrum (Figure 2) of Tectona grandis shows 

strong absorption peak at 3429 cm
-1

correspond to N-H stretch 

of amine group. Peak at 2922 cm
-1

 corresponds to asymmetric 

C-H stretch of CH2 group. Peak at 1630 cm
-1

 and 1034 cm
-1

 

corresponds to CO-NH, stretch of amide group and C-O 

stretch of ether group, respectively. 

 

Figure 3.2: FTIR spectrum of methanolic extract of Tectona grandis 

Antibacterial activity 

The antibacterial activity of Butea monosperma was 

checked on different test organisms which are Pseudomonas 

aeruginosa, Salmonella typhi, Salmonella typhi A, Salmonella 

typhi B, Enterobacter aerogens, Escherichia Coli, Protease 

vulgaris, Bacillus subtilis, Bacillus cereus, Bacillus 

megaterium and Staphylococcus aureus. 

The antibacterial activity of methanolic extract of 

Butea monosperma and Tectona grandis leaf is summarized in 

table 2. Methanolic extract of both plants showed antibacterial 

activity with varying magnitudes against gram positive and 

gram negative bacteria. The results observed revealed that 

methanolic extract of Butea monosperma was more effective 

against the test organisms and the zone of inhibition observed 

was ranging from 11-19 mm. The extract of Butea 

monosperma does not show inhibition against Bacillus 

megaterium. The leaf extract of Tectona grandis shows zone 

of inhibition in the range of 10- 19 mm against test organism. 

Rajput et al (2011) reported significant antibacterial activity 

of Butea monosperma. Krishna et al (2010) performed 

Preliminary study on antibacterial activity of Tectona grandis 

crude extract from leaf, bark and wood and showed 

chloroform extract of leaf to be most promising in inhibition 

of various microorganisms tested. 

Table 2 Antibacterial activity of Methanolic extract 

Organisms 

Zone of inhibition in mm 

B
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Pseudomonas aeruginosa 19 14 14 

Salmonella  typhi 11 11 16 

Salmonella typhi A 15 18 12 

Salmonella typhi B 14 10 14 

Enterobacter aerogens 16 - 10 

Escherichia coli 11 - 10 

Protease vulgaris 17 14 18 

Bacillus subtilis 18 19 14 

Bacillus cerus 13 - 16 

Bacillus megaterium - 10 16 

Staphylococcus aureus 14 - 20 

Antifungal activity 

The antifungal activity of Butea monosperma (Leaf 

extract) was checked on different test organisms which are 

Aspergillus niger and Rhizopus. The antifungal activity of 

methanolic extract of Butea monosperma and Tectona grandis 

by well diffusion method is summarized in table 3. 

Methanolic extract of both plants showed antifungal activity 

with varying magnitudes against A.niger and Rhizopus. The 

methanolic extract of Butea monosperma showing higher 

antifungal activity than Tectona grandis extract. Sharma et al., 

(2011) reported that ethanolic extract of B. monosperma bark 

inhibited the growth of the fungus, Candid, albicans at 800 

mg/ml concentration. The antifungal activity of B. 

monosperma has been exhibited by Singh., (2011). 

Table 3 Antifungal activity of methanolic extract 

Organisms (Fungus) 

Zone of inhibition in mm 

Butea 

monosperma 

Tectona 

grandis 

Positive 

control 

Aspergillus niger 8 - 10 

Rhizopus stolonifer 11 13 12 
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MIC (Minimum Inhibitory Concentration) determination 

The MIC value of methanol extract of leaves of 

Butea monosperma (Table 4) was found to be 12,500 µg/ml 

against Bacillus cerus, Staphylococcus aureus, Enterobacter 

aerogens, Escherichia coli and Pseudomonas aeruginosa. The 

MIC value was found to be 25,000µg/ml against Bacillus 

subtilis, S. typhi A and S.typhi. The MIC value was found to 

be 50,000µg/ml against S. typhi A and S.typhi B and Protease 

vulgaris. 

Table 4 MIC of leaf extract of Butea monosperma for various microorganisms 
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50,000 _ _ _ _ _ _ _ _ _ _ 

25,000 _ _ _ _ _ _ _ _ _ _ 

12,500 _ + _ _ _ _ + + + _ 

6,250 + + + + + + + + + + 

3,125 + + + + + + + + + + 

1,562 + + + + + + + + + + 

781.25 + + + + + + + + + + 

390.625 + + + + + + + + + + 

195.3 + + + + + + + + + + 

97.65 + + + + + + + + + + 

   Negative Sign= Showed no turbidity;     Positive Sign = Showed turbidity 

The MIC value of methanol extract of leaves of 

Tectona grandis (Table 5) was found to be 12,500 µg/ml 

against the Bacillus subtilis, Bacillus megaterium, Salmonella 

typhi and Pseudomonas aeruginosa. The MIC value was 

found to be 25,000µg/ml against P. vulgaris. The MIC value 

was found to be 50,000µg/ml against S. typhi A and S.typhi B. 

Table 5 MIC of leaf extract of Tectona grandis for various microorganisms 
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6,250 + + + + + + + + + + + 
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                      Negative Sign= Showed no turbidity;     Positive Sign = Showed turbidity 

Antioxidant activity of leaf extract: H2O2 Scavenging Assay 

Antioxidant compounds present in the extracts can 

donate electrons to H2O2 and converted it into H2O. Extracts 

of Butea monosperma leaves showed promising antioxidant 

activity of 46.06%. Whereas Extracts of Tectona grandis 

leaves showed promising antioxidant activity of 38.97%.   

 

Figure 4 H2O2 Scavenging activities of Butea monosperma, Tectona grandis 

and Blumea lacera leaf extract. 

Ames test 

 The spot test was done as described by Ames and 

Whitfield (1966) by applying 200µl of the methanolic extract 

of Butea monosperma and Tectona grandis to the centre of a 

glucose minimal agar plate seeded with test organisms. If the 

chemical is mutagenic it will give rise to a ring of revertant 

colonies surrounding the area where the extract was applied. 

The results observed shows that no ring of revertant colonies 

surrounding the area of methanolic extract of Butea 

monosperma and Tectona grandis was observed on the agar 

plate. Thus, the methanolic extract of both plants extract can 

be considered as non carcinogenic compound.  

IV. CONCLUSION 

The study was carried out for studying antimicrobial 

activity and antioxidant activity of leaf extract of Butea 

monosperma and Tectona grandis. Phytochemical analysis of 

methanolic extract of all the three plants revealed presence of 

Terpenoids, Flavonoids, Tannins, Alkaloids, Carbohydrates 

and Proteins. The extract of both plants found to be effective 

against the bacteria Pseudomonas aeruginosa, Salmonella 

typhi, Salmonella typhi A, Salmonella typhi B, Enterobacter 

aerogens, Escherichia Coli, Protease vulgaris, Bacillus 

subtilis, Bacillus cereus, Bacillus megaterium and 

Staphylococcus aureus. Butea monosperma showed the higher 

antioxidant activity as compare to Tectona grandis which was 

46.06 %. Further Ames test of both plant extract confirmed 

the non carcinogenic property of the extracted component.  
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