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Abstract 

A comprehensive phytochemical investigation of the petroleum ether extract of leaves of Butea monosperma Roxb. Resulted 

in the isolation and identification of two known compounds -carotene and stigmasterol. These two compounds were isolated 

from leaves of plant for the first time. Their structures were identified by physical, chemical, elemental analysis and 

spectroscopic methods including U.V., FTIR, MS, 1H NMR, 13C NMR. These compounds also showed significant antibacterial 

and antifungal activity. 
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Introduction 

Literature on traditional medicinal is very merge. In India 

plenty of plant being used as drug due to their medicinal 

properties. The plant kingdom still holds many species of 

plant contains substance of medicinal value which are yet to 

be discovered [1, 2]. One of them is leaves of Butea 

monosperma Roxb. It is medium sized tree with 20-40 feet 

height belonging to the family Fabeacae. It is found in 

mountain region of India, Burma and few Asian countries [3] 

this plant is extensively used in India to treat various 

diseases. The flowers are used in the treatment of hepatic 

disorders, viral hepatitis, diarrhea, anticonvulsive agent and 

tonic [4, 5, 6] the roots are useful in treatment of night 

blindness, piles, ulcers, tumer [7] the gum is powerful 

astringent. The stems bark possesses antifungal activity. 

Phytochemical investigation showed the presence of 

different classes of compounds e.g. flavonoid [8, 9] from 

flowers, sterols [10] from stem bark. In continuation of our 

studies on medicinal plants the literature survey reveals that 

very less work is done on leaves of Butea monosperma. In 

present paper we are reporting the isolation characterization 

of two known compounds and their antibacterial and 

antifungal activity. 

 

Materials and methods 

General experimental procedures: Melting points were 

measured on melting point apparatus. Optical rotations were 

determined in CHCl3 solutions (Equiptronics digital 

polarimeter, EQ- 801).UV spectra were recorded in CHCl3 

solution. FTIR was taken in KBr (MAGANA 550, range 

4000cm to 50 cm-1 Make- Nicolet Instruments -1 

Corporation,USA), 1H-NMR and 13C-NMR spectra were 

taken on 300 MHz and 75 MHz respectively. (Mercury plus 

300 MHz Make Varian USA) Mass spectra were taken on 

410 Prostar Binary LC with 500 MS IT PDA Detectors. 

(Make Varian Inc, USA having specification of direct 

Infusion Mass with ESI & APCI Negative & Positive mode 

ionization, mass ranging from 50 to 2000 m/e). Elemental 

analysis were done on Flash EA 1112 series (Make-Thermo 

finnigan, Italy). 

Extraction and isolation: Accurately weighed 50 gm of 

leaves powder was loaded in Soxhlet's extractor and 

defatted with petroleum ether (60-80° C) in 20 batches (50-

60 cycles in each batch). The progress of the extraction was 

evaluated by applying spot of extract on thin layer 

chromatography plate. The thin layer chromatography was 

performed using silica gel plate and the plate was visualized 

in UV-chamber followed by iodine chamber. The extract 

was filtered and concentrated by rotary evaporator and 

finally dried at very low pressure obtained dark greenish 

black semisolid mass. The petroleum ether extract confirms 

the presence of sterols and triterpenes [11]. The petroleum 

ether extract of leaves of Butea monosperma was saponified 

using IM alcoholic KOH, to remove fatty material and then 

subsequently picked up in ether and solvent was evaporated 

to yield 7 gm of unsaponified matter. A small portion of 

unsaponified matter of petroleum ether extract was 

dissolved in CHCl, and solution was spotted on TLC plates. 

Then TLC plates were run by specific solvent system and 

were viewed individually under UV light and Vanillin 

H2SO4 reagent.[12] Through several pilot reading, it was 

found that the compounds of unsaponifiable matter were 

separated by the solvent system of benzene methanol (9:1). 

Column chromatography of unsaponifiable matter was 

conducted using silica gel (mesh 60-120) the silica gel 

activated at 110° C for 60 minute then it was mixed with 

mobile phase and slurry was prepared. The column was 

filled with slurry of silica gel without formation of any air 

bubble. The column was then allowed to stabilize for 

overnight. The 3 gram of unsaponiable matter vigorously 

mixed with silica gel and solvent. The solvent was then 

evaporated to free flowing material. This material was 

charged in column. The column was run using benzene 

methanol (9:1) by gradient elution technicque. 130 fractions 

each of 5ml were collected. TLC was used to monitor each 

fraction. Fraction shows similar separation (i.e. same Rf 

value) on TLC plates were mixed. Fractions show two or 

more spots that were further purified by recolumn. However 

fractions showing inseparable mixture of compound were 

rejected. Further purification is carried out by preparative 

thin layer chromatography bands were identified, scraped 
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and extract with chloroform. Two pure compounds were 

isolated by column, recolumn, and by preparative thin layer 

chromatography. 

 

Compound characterization 

Beta carotene: Red purple crystal; melting point is 182-184 

C. UV (CHCl3) max at 470 and 493 nm. The IR absorption 

peaks at 2950 cm and 2915 cm-1 corresponds to C-H 

vibration.1618 cm-1 and 1558 cm-1 corresponds to 

>C=C<vibrations. 
13C NMR (75 MHz, CDCI3): 29.0 (s, C-1), 31.6 (t, C- 4), 

34.3 (t, C-3), 39.67(t, C-2), 125.1 (d, C-15), 126.7 (d, C-14), 

129.4 (s, C-13), 130.0 (d, C-12), 130.9 (d, C-11), 132.5 (d, 

C-10), 136.0 (s, C-9), 136.5 (d, C-8), 137.3 (d, C-7), 137.8 

(s, C-6), 137.9 (s,C-5). 
1H NMR (300 MHz CDC13) : 0.98-1.06 (s, 12H), 1.54- 

1.42 (m,4H), 1.66-1.56 (m,5H), 1.74-1.68 (m,5H) 1.74-1.68 

(m,5H), 1.92-1.88 (m,1H), 2.0-1.94 (m,10H), 2.08-2.02 

(m,5H),6.4-6.04 (m,10H), 6.69-6.50 (m,4H). 

MS Spectroscopy showed the molecular ion peak at 537.4 

corresponds to molecular formula C40H56. Ion peak also 

observed at m/z 457, 279, 244, 199, 159, 

 

Stigmasterol: It is white crystalline substance; melting 

point 171-172 °C. UV Spectroscopy. UV (CHCl3) max at 

257 nm. In the IR of compound 2 an intensively broad band 

at 3345 cm-1 and moderately intense band at 1192 cm-1 and 

627 cm-1 were observed for -O-H band vibration of the 

hydroxyl group. The out of plane -C-H vibration of the 

unsaturated part was observed at 890 cm.The corresponding 

>C=C< vibrations was observed at 1653 cm-1 as weakly 

intense band. The intense band at 2934 cm-1 and medium 

intensity band at 1458 cm-1 noticed the stretching and 

bending vibration of methyl part. The vibration of the 

methylenic part was shown by band at 2866 cm-1 and 

medium band at 1381 cm-1. The moderate intense band at 

738 cm was attributed to rocking movement of methylene 

part, the corresponding C-C vibration was shown weak 

intense band 1022-75 cm-1. 
13C NMR (75 MHz, CDCI3):  12.1 (q, C-18), 12.2 (q, C-

29), 12.3 (q. C-19), 19.0 (q, C-28), 19.4 (q, C-26), 21.1 (q 

C-27), 21.2 (q, C-21), 21.3 (t, C-11), 24.4 (t, C- 12), 25.4 (t, 

C-2), 25.5 (t, C-15), 25.7 (t, C-16), 29.0 (d, C-8), 31.9 (t, C-

7), 36.5 (t, C-1), 39.7 (d, C-20), 40.5 (d, C-13), 42.2 (d, C-

24), 42.3 (d, C-25), 50.2 (d, C-9), 51.0 (t, C-4), 51.3 (s, C-

10), 55.9 (d, C-17), 56.9 (d, C-14), 71.7 (t, C-3), 121.7 (d, 

C-6), 129.3 (s, C-5), 138.3 (d, C-23), 140.8 (d, C-22). 
1H NMR(300 MHz, CDCl₂):  1.2 (2H, t, H-1), 0.98 (2H, 

m, H-2), 1.2 (2H, t, H-1), 3.6 (1H, m, H-3), 1.30 (2H, d, H-

4), 5.38 (1H, t, H-6), 5.1 (1H, m, H-14), 4.94 (1H, m, H-17), 

1.06 (3H, s, H-18), 1.20 (3H, s, H-19), 3.6 (IH, m, H-20), 

0.9 (3H, s, H-21), 5.33 (1H, t, H- 22), 5.35 (1H, t, H-23), 

2.33 (1H, m, H-24), 2.1 (1H, m, H-25), 0.88 or 1.88 (6H, d, 

H-26,27), 2.33 (2H, m, H-28), 0.84 (3H, t, H-29), 7.25 (1H, 

s, OH) 

MS spectroscopy showed the molecular ion peak at 

412.3corresponds to molecular formula C29H48O. Ion peak 

also observed at m/z 391, 366, 269, 254, 229, 215, 189, 161, 

153. 

 

Biological evaluation: 

The isolated compounds were preserved in labeled sterile 

screw capped bottles at-20 °C. Antibacterial and antifungal 

activity assays were performed by the modified disc 

diffusion method [13, 14] the bacterial and fungal strains were 

used obtained from National Collection of Industrial 

Microorganism (NCIM), Pune, India. Petri dishes (5 cm 

diameter) were filled up to a depth of 3-4 mm with sterile 

nutrient agar (Hi-Media) for bacteria and Meat extract, 

Glucose yeast extract, Peptone medium i.e. yeast for fungi. 

A sterile Whatman filter paper disc of 6 mm diameter 

preloaded with 100 mcg of target compound in DMSO was 

placed in the centre of the nutrient agar plates of bacteria 

and MAYP plates of fungi. Four plugs of bacterial 

inoculums and fungal inoculums were placed upside down 

at the quarter circle points 20 mm radius around the drug 

loaded disc in the Petri dishes. Blank control disc were 

treated with DMSO, Chloramphenicol for bacteria and 

Nystatin for fungi was used as standard. The stringent 

aseptic conditions were maintained during microorganism 

inoculation and the plates were labeled. The Petri plates 

were incubated at 37±1°C for 24 hours for antibacterial 

screening and at 25° C for 2-7 days for antifungal screening. 

The diameter of zone of inhibition of each disk was 

recorded. The results of antibacterial activity were tabulated 

in Table-l. The results of antifungal activity were tabulated 

in Table-1. 

 
Table 1: Antibacterial screening 

 

Compound Zone of inhibition 

 E. 

Coli 

P. 

aeruinousa 

B.Substails S.aureus 

1 14.56 15.63 18.23 17.23 

2 18.23 16.20 18.68 19.20 

Chloramphenicolb 25.30 30.94 20.52 20.49 

 
aZone of inhibition in mm, diameter in mm calculated by 

venire caliper. 
bConcentration of standrad drug, chloramphenicol was set to 

10 mcg/disc. 

 
Table 2: Antifungal screening 

 

Compound Zone of inhibition 

 A. niger C. albicans 

1 10.12 9.88 

2 11.10 8.23 

Nyastatin 9.67 9.53 

 
aZone of inhibition in mm, diameter in mm calculated by 

venire caliper. 
bConcentration of standrad drug, Nyastatin was set to 100 

U/disc. 

 

Results and discussion 

The dried powder [50 gm] of the leaves of Butea 

monosperma was extracted with petroleum ether (boiling 

point 60-80°C) in soxhlet extractor. Removal of solvent 

from the petroleum ether extract gave a mass of 1.5 gm. The 

process was repeated for 10 times to get sufficient extract ie. 

15 gm. The petroleum ether extract confirmed the presence 

of sterols and triterpenes qualitatively by phytochemical 

test. The extract was then saponified with alcoholic KOH, to 

remove fatty material. The compounds present in 

unsaponifiable matter were separated by column 

chromatography, recolumn chromatography and preparative 

thin layer chromatography and purified by chloroform. Two 

compounds were isolated. 
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Compound 1 was isolated as red purple crystals; melting 

point is 182-184° C. It gave positive Carr- Price test [15] 85% 

 (blue color) and conc. HCl phenol solution (blue 

color) these tests are characteristics for carotenes. 

Carotenoids have basic structure made up of isoprene units 

which are joined end to end to give a conjugated chain 

which is common to all carotenoids. The long conjugated 

chain is responsible for the orange color of compound 1.The 

UV spectra of compound I in chloroform showed 

characteristics absorption band ( max) at 460 and 493 nm. 

Mass spectra of compound 1 showed base peak m/z at 537, 

which deduced the molecular formula C40H56. Elemental 

analysis results for compound 1 (Found: C, 88.87; H, 9.99 

Calc.for C40H56: C, 89.49; Η, 10.50%). 

The IR spectrum of compound 1 displayed at 2950 cm-1 and 

2915 cm-1 (C-H) vibrations and 1618 and 1558 cm-1 

(>C=C<) vibration. 

The 1H NMR spectrum of compound 1 shows strong singlet 

for 15 H. As it shows positive test for carotenoids, they have 

a basic structure made up of isoprene unit. The two centre 

isoprene units are joined differently to others head to head 

so that chain has centre of symmetry. Therefore structure of 

compound 1 is symmetrical. The structure is divided in to 

two equal halves. There are five CH3 group in each half. As 

these CH3 groups are attached to tertiary carbon atom all of 

them gave a strong singlet in 1H NMR spectrum. Among 

these CH3 group, the CH3 group attached to carbon number 

1 showed a singlet at 0.9 8. While another equivalent methyl 

groups that are attached to carbon number 5,9,13, also 

showed singlet. Expected theoretical value for this singlet is 

0.9 8 but CH3 is attached to a double bonded carbon, the 8 

value shifts to downfield and peak appears at 1.1 . 

All the hydrogen atoms shown in the structure except 

hydrogen at C-11 and C-11'showed doublet in the spectra as 

well as they are Trans coupled. The expected Trans 

coupling frequency is 10-12 Hz. Doublet expected to appear 

at between 1.4 to 1.5 8 values. The C-11 and C-11 

hydrogens showed triplet because of adjacent two 

hydrogens on adjacent carbon atoms. Being a symmetrical 

structure these two hydrogens are equivalent and showed a 

triplet at 1.92 . 

Compound 2 was isolated as white crystals; having melting 

point is171-172 °C. It gave positive test for alcohol as well 

as Salkowski reaction (reddish color) and Libermann-

buchard reaction (violet blue and finally green) for steroids 
[16, 17] [ ] D23-51° in (c 0.01, CHCl3) UV Spectroscopy. It 

showed UV max. At 257 nm. MS spectroscopy showed the 

molecular ion peak at 412.3, which corresponds to 

molecular formula C29H48O. Ion peak also observed at m/z 

391, 366, 269, 254, 229, 215, 189, 161, 153. The molecular 

formula of compound 2 was also supported by elemental 

analysis. Elemental analysis results for compound 2 (Found: 

C, 84.31; H, 11.72. Calc.for C29 H48O: C, 84.40; H, 

11.72%). 

In the IR spectrum of compound 2 an intensively broad 

band at 3345 cm-1 and moderately intense band at 1192 cm-1 

and 627 cm-1 were observed for -O-H band vibration of the 

hydroxyl group. The out of plane -C- H vibration of the 

unsaturated part was observed at 890 cm-1. The 

corresponding >C=C< vibrations was observed at 1653 cm 

as weakly intense band. The intense band at 2934 cm-1 and 

medium intensity band at 1458 cm-1 noticed the stretching 

and bending vibration of methyl part. The vibration of the 

methylenic part was shown by band at 2866 cm-1 and 

medium band at 1381 cm. The moderate intense band at 738 

cm was attributed to rocking movement of methylene part, 

the corresponding-C-C-vibrations showed weak intense 

band at 1022-75 cm-1187 The 1H NMR spectrum of 

compound 2 showed the olefin protons appeared as triplet at 

5.38 8. 

Another olefin proton H-22 and H-23 appeared as triplet at 

5.33 and 5.35  respectively. It also showed strong singlet 

of IH for OH at 7.25 8. It showed singlet for two tertiary 

CH, group of carbon number 18, 19 at 0.7 8 and 21 at 0.9 8. 

This compound also showed doublet for two equivalent CH, 

group of carbon number 26 and 27 at 0.88 8. 

The antibacterial and antifungal activity of compounds 1 

and 2 were shown in Tablo 1 and 2. The compound 1 and 2 

showed significant antibacterial and antifungal activity. The 

compound 1 showed maximum inhibition zone for E.coli. 

The compound 2 showed maximum inhibition zone for 

P.aeruginosa. Compound 1 and 2 showed more antifungal 

activity as compared to standard. 

 

 
 

Fig 1 

 

 
 

Fig 2 
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