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ABSTRACT 

Objective: To explore the important secondary compounds contained in leaves, stem and root of 
Radermachera xylocarpa. Methods: All three parts are collected and shade dried. The preliminary 
phytochemical screening of leaves, stem and root reveals the presence of steroids, alkaloids and 
terpenoids in dichloromethane extract. These tests are performed using the standard methods of 
Harborne. The preliminary screening reveals the presence of steroids, alkaloids and terpenoids in all 
three parts in dichloromethane extract. Gas Chromatography – Mass Spectroscopy analysis of leaves, 
stem and root is performed on dichloromethane extract which reveals the presence of different 
secondary metabolites. Results: All samples, namely leaves, stem and root of Radermachera 
xylocarpa shows the presence of different steroidal, alkaloidal and terpenoidal compounds in 
dichloromethane extract. Conclusion: Radermachera xylocarpa is an excellent source of secondary 
metabolites especially steroidal compounds which may be used in drug formulations, medicines, 
pharmaceuticals etc. Further investigation on this plant may lead to important drug discoveries. 

 
Keywords: Radermachera xylocarpa, Steroids, GC – MS, Phytochemical, Bignoniaceae, Secondary 
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1. Introduction 
Medicinal plants are being used for centuries as remedies for human health owing to its ability 
to synthesize biologically active chemical compounds as antimicrobial agent. Medicinal plants 
are richest source of traditional medicinal system of drugs, medicines of modern era, food 
supplements, nutraceuticals, folk medicines, pharmaceuticals, intermediates and chemicals used 
for synthetic drugs [1]. This importance which is gained by plants throughout the history of 
mankind is increasing day by day in this modern era also. The plants used by the ancient people 
are still in use today but the activities shown by these plants due to presence of their chemical 
constituents are yet to be identified and hence the exact mechanism of action of these medicinal 
plants is still not known for number of plant species. The  medicinal  and  pharmacological  
properties  of these medicinal plants  is often  related to  the  presence  of bioactive  compounds  
called  secondary metabolites [2, 3]. Plants synthesize vast and different types of secondary 
metabolites for the protection needs against the biotic and abiotic environmental challenges [4]. 
Therefore these compounds give the plants more fitness as they possess the properties like 
antimicrobial, anti-herbivory, alleopathic etc. These chemical weapons are also used to avoid 
the attacks from viruses, bacteria, fungi, herbivores and/or minimize competition with other 
plants [5]. Phytosterols represent the diverse group of natural products and the knowledge about 
their occurrence in various plants and their chemical composition has gradually accumulated 
during the last 100 years. Much of the early research and utilization of phytosterols focused on 
their value as precursors in the synthetic synthesis of several steroid hormones. During the last 
10 years most of the interest in phytosterols is due to their cholesterol lowering properties [6]. 
Radermachera xylocarpa is middle size deciduous tree belonging to family Bignoniaceae [7]. It 
is mainly distributed in areas of Deccan, Konkan, Khandesh and Western Ghats of India [8]. 
From phytochemical point of view, this plant has not been evaluated properly. The 
phytochemical, Dinatin-7-glucoronide is reported from leaves [9] and O-ocetylo-lenic acid, 
Stigmasterol, Radermachol are reported from roots [10, 11] Therefore very less is known about its 
chemical composition. The present study aims to find out the secondary metabolites in the 
leaves, stem and root of Radermachera xylocarpa. 
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2. Material and Methods 
2.1 Collection of Plant Material  
The leaves and stem of Radermachera xylocarpa were collected 
from Melghat forest of Amravati district, Maharashtra, India. The 
collected leaves were carefully examined for too old, etiolated, 
infected parts and were removed accordingly. Only fresh leaves 
were taken for the analysis. Only fresh stems which are light green 
in colour apart from tree trunk were collected. The leaves and stem 
are firstly washed by tap water to remove dust and other 
contaminants. For the purpose of collection of roots, seeds of 
Radermachera xylocarpa were grown in departmental garden. 
When the plantlets were reaching the height of 10-12 cm they were 
taken out and roots are separated from rest of the plant. These roots 
were washed with tap water to remove the soil particles. These 
plant parts were shade dried at room temperature. This dried 
material is converted to fine powder and used for further 
experimental analysis. 
 
2.2 Extraction procedure 
Five gram of powder leaves, stem and root of Radermachera 
xylocarpa were extracted using Soxhlet apparatus for 24 hours in 
dichloromethane solvent (250 ml for each part). These three extract 
were filtered through Whatman filter paper No. 42 to obtain free 
and clear extract. This extract then concentrated to 5 ml and stored 
at – 20 0C.  
 
2.3 Gas Chromatography-Mass Spectroscopy (GC-MS) 
analysis 
The GC-MS analysis of three crude extract leaves, stem and root 
isolated from Radermachera xylocarpa was carried out using gas 
chromatography – high resolution mass spectrophotometer. 2 µl of 
each sample is employed for GC – MS analysis. The GC-MS 
analysis was carried out using Alegent Hp 7880 with column of 30 
meter length, 0.25 mm ID, 0.32 thickness. Helium gas is used as 
carrier gas at constant flow rate of 1ml/ minute. Injector 
temperature was set at 1000 C. The oven temperature were 
programmed from 500 C to 2800 C at 100 C/ minute to 2000 C 
then100 C/3 minutes to 2500 C ending with a 5 minutes isothermal 
at 2800 C. The sample was injected in split mode as 50:1. 
 

2.4 Identification of compounds 
Identification of the compounds was done by comparing the 
spectral data of sample compound with the reference spectra 
present in spectral libraries (NIST). 
 
3. Results 
3.1 Physical properties 
The three crude extracts have different colour properties. Leaves 
extracted in dichloromethane are light green in colour, stem 
extracted in dichloromethane is yellow in colour and root extracted 
in dichloromethane is light yellow in colour. 
 
3.2 Chemical compound composition of different extract 
The compounds found in leaves of dichloromethane extract are 
shown in table No. 1. The major identified compounds are 
Cyclopentanone, 2-(1-methylpropyl)- (0.31%), Naphthalene 
(2.21%), Dibutyl phthalate (19.93%), 1,2-Diydropyrido(3,2,1-kl) 
phenothiazin-3-one (10.23%), β-Sitosterol (57.55), Heptacosane, 1-
chloro- (3.08%), Tetracosane, 12-decyl-12-nonyl (3.51%), 12-
Hydroxyoctadecanethioic acid S-t-butyl ester (3.01%) and 
Cholesterol (0.13%). The compounds found in stem of 
dichloromethane extract are shown in table No. 2. The major 
identified compounds are Dibutyl phthalate (3.95%), Stigmast-4-
en-one (4.52%), Stigmasterol (8.40%), Eicosane, 2-methyl- 
(2.35%), β-Sitosterol (9.37%), Heptacosane, 1-chloro- (4.51%), 
Cholest-4-en-one (60.55%), Ergosta-4,6,8(14),22-tetraen-3-one 
(3.15%), Heptacosane, 2,6,10,15-tetramethyl- (3.16%). The 
compounds found in root of dichloromethane extract are shown in 
table No. 3. The major identified compounds are Cyclopropane 
nonyl (1.47%), Dodecane, (1.43%), Tetradecane (2.00%), 7-
Azaindole-3-carboxaldehyde (1.54%), 1-Hexadecane (2.19%), 1 
Nonadecane (1.73%), Dibutyl phthalate (5.33%), n-Hexadecanoic 
acid (2.52%), Stigmast-4-en-3-one (28.28%), Heptacosane 
(5.40%), Heptacosane (7.82%), Heptacosane (12.03%), Squalene 
(12.97%) and Hentriacontane (13.36%). 
Table No. 4 shows the secondary metabolites found in 
Radermachera xylocarpa leaves, stem and root, followed by mass 
spectrum of each secondary metabolite. 
 

 

 
Fig 1: Chromatogram of dichloromethane extract of leaves 
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Table 1: Compounds Identified in leaves of dichloromethane extract 
 

Sr. No. RT Name of Compound Peak area % MW MF 
1 3.1 Cyclopentanone, 2-(1-methylpropyl) 0.31 140 C9H16O 
2 6.4 Naphthalene 2.21 128 C10H8 
3 17.8 Dibutyl phthalate 19.93 278 C16H22O4 

4 22.3 1,2-Diydropyrido(3,2,1-kl) phenothiazin-3-one 10.23 253 C15H11NOS 

5 27.0 β-Sitosterol 57.55 414 C29H50O 
6 31.8 Heptacosane, 1-chloro- 3.08 415 C27H55Cl 
7 32.9 Tetracosane,12-decyl-12-nonyl 3.51 605 C43H88 

8 35.9 12-Hydroxyoctadecanethioic acid S-t-butyl ester 3.01 372 C22H44O2S 

9 36.0 Cholesterol 0.13 386 C27H46O 
RT= Retention Time, MW= Molecular Weight, MF= Molecular formula 

 

 
 

 
Fig 2: Chromatogram of dichloromethane extract of Stem 

 
 

Table 2: Compounds Identified in stem of dichloromethane extract 
 

Sr. No. RT Name of Compound Peak area % MW MF 

1 17.8 Dibutyl phthalate 3.95 278 C16H22O4 

2 23.6 Stigmast-4-en-3-one 4.52 412 C29H48O 

3 28.0 Stigmasterol 8.40 412 C29H48O 

4 29.5 Heptacosane 2.35 380 C21H44 

5 31.6 β-Sitosterol 9.37 414 C29H50O 

6 31.7 Heptacosane, 1-chloro- 4.51 415 C27H55Cl 

7 32.3 Cholest-4-en-one 60.55 384 C27H44O 

8 32.6 Ergosta-4,6,8(14),22-tetraen-3-one 3.15 392 C28H40O 

9 32.9 Heptacosane, 2,6,10,15-tetramethyl 3.16 605 C43H88 
RT= Retention Time, MW= Molecular Weight, MF= Molecular formula 

 
 



 

~ 42 ~ 

Journal of Pharmacognosy and Phytochemistry 

 
Fig 3: Chromatogram of dichloromethane extract of Root. 

 
 

Table 3: Compounds Identified in roots of dichloromethane extract 
 

Sr. No. RT Name of Compound Peak area % MW MF 
1 6.0 1-Decene 1.47 168 C10H20 
2 6.2 Dodecane 1.43 170 C12H26 
3 9.1 Tetradecane 2.00 198 C14H30 
4 9.2 7-Azaindole-3-carboxaldehyde 1.54 152 C8H6N2O 
5 12.1 1-Hexadecane 2.19 224 C18H36 
6 14.9 1-Nonadecane 1.73 266 C19H38 
7 16.8 Dibutyl phthalate 5.33 278 C16H22O4 
8 17.2 n-Hexadecanoic acid 2.52 256 C16H32O2 
9 22.9 Stigmast-4-en-3-one 28.28 412 C29H48O 

10 25.1 Tetracosane 5.40 338 C24H50 
11 26.6 Octadecane, 2-methyl 7.82 268 C19H40 
12 28.5 Heptacosane 12.03 380 C27H56 
13 30.9 Squalene 12.97 410 C30H50 
14 33.7 Hentriacontane 13.36 436 C31H64 

RT= Retention Time, MW= Molecular Weight, MF= Molecular formula 
 

Table 4: Secondary metabolites found in different parts of Radermachera xylocarpa. 
 

Sr. No. Name of Compound Category Plant Part 
1 1,2-Diydropyrido(3,2,1-kl) phenothiazin-3-one Alkaloid Leaves 
2 7-Azaindole-3-carboxaldehyde Alkaloid Root 
3 β-Sitosterol Steroid Leaves, Stem 
4 Cholesterol Steroid Leaves 
5 Stigmast-4-en-3-one Steroid Stem, Root 
6 Stigmasterol Steroid Stem 
7 Cholest-4-en-one Steroid Stem 
8 Ergosta-4,6,8(14),22-tetraen-3-one Steroid Stem 
9 Squalene Terpenoid Root 
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Fig 4: Mass spectrum of 1,2-Diydropyrido(3,2,1-kl) phenothiazin-3-one 

 
 
 

 

 
 

Fig 5: Mass spectrum of 7-Azaindole-3-carboxaldehyde 
 
 

 
 

 
Fig 6: Mass spectrum of β-Sitosterol 
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Fig 7: Mass spectrum of Cholesterol 

 

 
Fig 8: Mass spectrum of Stigmast-4-en-3-one 

 
 

 
Fig 9: Mass spectrum of Stigmasterol 

 

 
Fig 10: Mass spectrum of Cholest-4-en-one 
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Fig 11: Mass Spectrum of Ergosta-4, 6, 8 (14), 22-tetraen-3-one 

 

 

   

Fig 12: Mass spectrum of Squalene 
   

   
   

 
Fig 13: Structures of identified secondary metabolites in leaves stem and root of Radermachera xylocarpa. 
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4. Discussion 
The preliminary phytochemical tests [12] have revealed the presence 
of important secondary groups in different parts of Radermachera 
xylocarpa. The GC-MS analysis supports the same and shows the 
presence of important bioactive compounds. The relative 
concentrations of various compounds were calculated by the use of 
gas chromatogram which gives the many peaks. The height of the 
peak corresponds to the relative concentration of compound. The 
compounds which are eluted at different timings through gas 
chromatogram are picked up by the mass analyzer and produce 
particular fragmentation pattern. This fragmentation pattern is 
compared to the compounds present in reference library (NIST) on 
which the structure of compounds is determined. This provides the 
unique chemical fingerprint that shows the importance of plant 
under study. In the present investigation leaves, stem and root of 
Radermachera xylocarpa were extracted in dichloromethane 
solvent and analyzed by gas chromatography-mass spectroscopy. It 
is important to note that steroids are found in large number with 
very high concentration as compared to other chemical 
constituents. Phytosterols, which cannot be synthesized by human 
and therefore all plant sterols and stanols in the human body are of 
diet origin [13]. These phytosterols are known to have many 
bioactive qualities and possible implications on human health [14]. 
Leaves contain the steroids, β-Sitosterol with 57.55% concentration 
and cholesterol with 0.13% concentration. Stem shows the 
presence of five steroidal compounds namely, Stigmast-4-en-one, 
Stigmasterol, β-Sitosterol, Ergosta-4, 6, 8(14), 22-tetraen-3-one and 
Cholest-4-en-one with 4.52%, 8.40%, 9.37%, 3.15% and 60.55% 
concentration respectively. Whereas root shows the presence of 
Stigmast-4-en-3-one with 28.28% concentration. 
 
β-sitosterol is a waxy substance which is white in colour. It has 
been already well known from wheat gram oil, cotton seed oil, corn 
oil and soybean oil in abundant quantity [15]. β-sitosterol present in 
soybean oil is reported to lower down the cholesterol level in blood 
[16], this is due to the property of β-sitosterol to inhibit the 
absorption of cholesterol in the body [17]. Stigmasterol, also known 
as stigmasterin is an unsaturated plant sterol present in various 
medicinal plants. Stigmasterol is utilized in number of chemical 
processes which are designed to yield synthetic and semi-synthetic 
compounds for pharmaceutical industry. It acts as a precursor in the 
synthesis progesterone and acts as an intermediate in the 
biosynthesis of androgens, estrogens, corticoids and in the 
synthesis of Vitamin D3 

[18, 19]. Stigmasterol has many 
pharmacological properties like anti-osteoarthritic activity [20], anti-
hypercholestrolemic activity [21], cyto-toxicity activity [22], anti-
tumor activity [23], the synergism between the stigmasterol and 
sitosterol is found to have hypoglycemic activity [24], anti-oxidant 
activity [25], anti-mutagenic activity [26], anti-inflammatory activity 
[27] etc. It has been reported that stigmasterol and spermidine have 
influence on the chemical composition of chamomile plant [28]. The 
derivative of stigmasterol, stigmast-4-en-one is known to have 
hypoglycemic activity [29]. Ergost-4,6,8(14), 22-tetraen-3-one is an 
bioactive steroid that has been isolated from fungus, P. umbellatus 
[30]. This compound is reported to possess cytotoxic activity, 
diuretic activity, and immunosuppressive activity [31-33] In present 
study cholesterol found in leaves with very low concentration, 
about which there is widespread belief among the people and even 
in chemists that plants do not contain cholesterol, this false 
assumption made due to the reasons that plants generally contain 
very small amount of cholesterol and analytical techniques for 
detection of it has been recently developed [34]. Cholesterol occurs 
as a component of plant membrane and as a part of surface lipids of 

leaves where it is sometimes the major sterol. Sources of plant 
cholesterol are palm oil, coconut oil soybean oil, olive oil etc [35]. 
Squalene is a triterpenoid and widely distributed in nature, with 
reasonable amount found in olive oil, palm oil, wheat germ oil etc. 
It is an important intermediate in the biosynthesis of sterols in the 
plants and animals [36, 37]. The alkaloids namely, 1,2-Diydropyrido 
(3,2,1-kl) phenothiazin-3-one from leaves and 7-Azaindole-3-
carboxaldehyde from root were also observed.  
The present study helps to understand the chemical composition 
contained in Radermachera xylocarpa which shows that the plant 
is highly a rich source of steroidal compounds with higher amount 
of concentrations. The compounds show the great prospects in 
pharmaceutical, medicine and in drug formulations. Therefore to 
explore the full significance of the plant, it is essential to carry out 
extensive chemical research on the same plant. 
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