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Plants produce a diverse range of bioactive molecules, making them 

rich sources of different types of medicine. An essential part in the 

investigation of plant is the identification of the biologically active 

compounds present in plant leading to further biological and 

pharmacological studies. The bark of Butea monosperma was 

collected from the Kulhi Jungle at Panchyat Kuchu of Block Ormanjhi 

in Ranchi District of Jharkhand. 1.5 ml of extract in a GC vial was 

subjected to the GC-MS equipment. The biomolecules investigation of 

organic extract was performed by GC-MS equipment (GCMS-QP2010 

Ultra). Bis(2-ethylhexyl) phthalate and Lup-20(29)-en-3-one were 

abundant in the organic extract which also express apoptosis 

inhibitor and anti-HIV properties and anti-bacterial activities 

respectively. 
 

Keywords: Bark, Butea monosperma, GCMS, Bis(2-ethylhexyl) 

phthalate, Lup-20(29)-en-3-one 
  

 
INTRODUCTION 

 

Plants produce a diverse range of bioactive molecules, making them 

rich sources of different types of medicine (Nair et al., 2017). An 

essential part in the investigation of plant is the identification of the 

biologically active compounds present in plant leading to further 

biological and pharmacological studies (Farid et al., 2015; Guo et al., 

2013). Butea monosperma also called Palash, is commonly known as 

the Flame of the forest, belongs to the family Fabaceae (Patil et al., 

2014). Bark is having anti-microbial properties, anti-fungal activity and 

used in tumors, bleeding piles, ulcers (Tambekar and Khante, 2010; 

Singh, 2011; Patil et al., 2006). Secondary metabolites are the 

important source with a variety of structural arrangements and 

properties (Pavitra and Vadivukarasi, 2012). In the last few years, gas 

chromatography mass spectrometry (GC-MS) has become firmly 

established as a key technological platform for secondary metabolite  
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profiling in both plant and non-plant species (Gani, 

2003; Fernie et al, 2004; Kell et al., 2005). Volatile 

compounds are identified by the GC-MS analysis 

(Hassanpouraghdam, 2009). GC-MS is the best 

technique to identify the bioactive constituents of long 

chain hydrocarbons, alcohols, acids, esters, alkaloids, 

steroids, amino and nitro compounds etc. (Vinodh et 

al., 2013). 

Present study comprises the bioactive compound 

identification of Bark extract of Butea monosperma. 
 

MATERIAL AND METHOD 

 

Collection of Plant Material 

The bark of Butea monosperma was collected from the 

Kulhi Jungle at Panchyat Kuchu of Block Ormanjhi in 

Ranchi District of Jharkhand. 

 

Preparation of extract 

The barks were dried in a dark place at 

room temperature and processed for fine powder 

mixture-grinder followed by sieving and stored in an 

air tight container. Then, the fine powder of barks was 

subjected to methanol as organic solvent. The extract 

was collected using the soxhlet apparatus.  

 

GC-MS analysis 

1.5 ml of extract in a GC vial was subjected to the GC-

MS equipment. The biomolecules investigation of 

organic extract was performed by GC-MS equipment 

(GCMS-QP2010 Ultra) followed by Gas Chromato-

graphy through Column Oven Temp. :100.0 °C, 

Injection Temp. : 260.00 °C, Injection Mode :Split, Flow 

Control Mode :Linear Velocity, Pressure :90.5 kPa, 

Total Flow :16.3 mL/min, Column Flow :1.21 mL/ min, 

Linear Velocity :40.9 cm/sec, Purge Flow :3.0 mL/ min, 

Split Ratio :10.0, Gas : Helium(He) and Mass 

Spectroscopy through Start Time :4.00min, End Time : 

39.98 min, ACQ Mode :Scan, Event Time :0.20sec,Scan 

Speed :3333, Start m/z : 40.00 and End m/z :650.00. A 

mass spectrum observed. 

 

 

Figure 1: Chromatogram of GC-MS analysis of Bark Extract of Butea monosperma 
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RESULTS AND DISCUSSION  

 

Interpretation of mass spectrum was done using 

database of NIST and WILEY Library. The mass 

spectrum of unknown compound was compared 

with the spectrum of known compound stored in the 

NIST’S and WILEY’s Library. Compounds were 

identified by with authentic standards and by with 

recorded from computerized libraries.  

 

 

 
Table 1: Peaks with Retention time against Area in GC-MS analysis of Bark Extract of Butea monosperma. 
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Mention in the Figure 2 confirms the compounds 

present in the organic extract. There were 14 peaks 

observed out of 35 peaks those were greater than 1% 

in area also mentioned in the Table 1 that comprises 

Name of the Compound, Molecular Formula, Molecular 

weight, Peak area (%) and Molecular structure. Peak 

19.087 expressed the highest area percent that is 

31.86 among them and identified as bis (2-ethylhexyl) 

phthalate. Bis (2-ethylhexyl) phthalate is a phthalate 

ester that is the bis(2-ethylhexyl) ester. It has a role as 

an apoptosis inhibitor, an androstane receptor agonist 

(PUBCHEM). Lup-20(29)-en-3-one was the second 

most abundant compound in the organic extract of 

Bark of Butea monosperma which was found to 

express the antiHIV properties and anti bacterial 

activities as well (Callies et al., 2015, Madureira et al., 

2003; François et al., 2020). 

 

 

Table 2: Name of the Compound, Molecular Formula, Molecular weight, Peak area(%) and Molecular structure 

expressed in Bark’s extract of Butea monosperma. 

Sl. 

No. 

Name of the Compound Molecular 

Formula 

Molecular 

Weight 

Peak 

Area % 

Molecular Structure 

1 2,7-Nonadienoic acid, 3,8-

dimethyl-, methyl ester, (Z)- 

C12H20O2 196 2.49 

 
2 MOME INOSITOL C7H14O6 194 2.31 

 
3 1,2-Benzenedicarboxylic 

acid, bis(2-methylpropyl) 

ester 

C16H22O4 278 3.56 

 
4 1,2-Benzenedicarboxylic 

acid, bis(2-methylpropyl) 

ester 

C16H22O4 278 3.29 

 
5 Dibutyl phthalate C16H22O4 278 1.03 

 
6 TETRADECANE, 1-CHLORO C14H29Cl 232 0.32 

 
7 2,5-Hexanediamine, 2,5-

dimethyl- 

C8H20N2 144 0.30 

 
8 Cyclononasiloxane, 

octadecamethyl- 

C18H54O9Si9 666 0.11 

 
9 Eicosanal- C20H40O 296 0.47 

 
10 1-Heptacosanol C27H56O 396 0.89 
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11 1-Methyl-7-

azabicyclo[4.1.0]hepta-2,4-

diene-7-carboxylic acid, 

3,17-diacetoxy-4,4,10,13-

tetramethylhexadecahydroc

yclopenta[a]phenan threne 

C33H47NO6 553 0.21 

 
12 Hexacosanal C26H52O 380 0.23 

 
13 Tetracosanoic acid, methyl 

ester 

C25H50O2 382 0.18 

 
14 2,6,10,14,18,22-

TETRACOSAHEXAENE, 

2,6,10,15,19,23-

EXAMETHYL 

C30H50 410 0.15 

 

15 Stigmasta-5,22-dien-3-ol, 

acetate, (3.beta.)- 

C31H50O2 454 0.61 

 
16 STIGMAST-5-EN-3-OL, 

OLEAT 

C47H82O2 678 0.82 

 
17 Stigmasterol C29H48O 412 0.70 

 
18 Lup-20(29)-en-3-one C30H48O 424 7.96 

 
19 .gamma.-Sitosterol C29H50O 414 0.79 

 
20 .beta.-Amyrone C30H48O 424 3.48 

 
21 Lupeol C30H50O 426 5.47 

 
22 4-Campestene-3-one C28H46O 398 2.76 
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23 Lup-20(29)-en-3-one C30H48O 424 33.40 

 
24 4,22-Stigmastadiene-3-one C29H46O 410 4.00 

 
25 9,19-Cyclolanost-24-en-3-

ol, (3.beta.)- 

C30H50O 426 0.96 

 
26 METHYL COMMATE B C31H50O3 470 4.86 

 
27 .gamma.-Sitostenone C29H48O 412 13.66 

 
28 hexadecanamide, N-methyl-

N-(1-oxohexadecyl)- 

C33H65NO2 507 1.57 

 
29 17-[5-(1-HYDROXY-1-

METHYL-ETHYL)-2-

METHYL-TETRAHYDRO-

FURAN-2-YL]-4,4,10,13,14-

PENTAMETHYL-2,3,4,5,6,7, 

8,10,12,13,14,15,16,17-

TETRADECAHYDRO-1H-

CYCLOPENTA[A]PHENANT

HRENE-3,6,16-TRIOL 

C30H50O5 490 1.07 

 

30 Stigmasta-7,22-dien-3-ol, 

acetate, 

(3.beta.,5.alpha.,22E)- 

C31H50O2 454 1.02 

 
31 Stigmastane-3,6-dione, 

(5.alpha.)- 

C29H48O2 428 1.33 
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CONCLUSION: 

 

Presence of Mome inositol, Lupeol and Lupen-3-one in 

barks of Butea monosperma makes reliable to proceed 

further for pharmacology to design drugs. 
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