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Abstract

The current study was designed to examine the phytochemical constituents in the acetone extract of Melia
azedarach, L. leaves through Gas Chromatography — Mass Spectrometry (GC-MS) and Fourier Transform —
Infrared (FT-IR) spectroscopic analysis. Totally, about 28 phytocompounds were identified in GC - MS and the
chromatogram graph showed relative peaks with individual compounds. The major phytocompounds with peak
area percentage identified in the acetone extract were 2-methyl-Z,Z-3,13 (44.43%); n-hexadeconoic acid
(21.83%); 2-pentanone,4-hydroxy-4-methyl- (10.05%); 3,7,11,15-tetramethyl-2-hexadecen-1-ol (4.08%); 2-
furancarboxaldehyde,5-hydroxymethyl- (3.42%); octadecanoic acid (2.69%); 9-nonadecene (2.19%); dodecanoic
acid (1.61%); phytol (1.29%); hydroquinone (1.25%). The presence of alcohol, alkane, aldehyde, conjugated
alkene group, alkyl aryl, ether, primary alcohol and halo compound with stretching and bending functional
groups were confirmed in the FT-IR analysis. The results obtained in the present study is an evident that, the
phytocompounds present in acetone extract of M. azedarach leaves, might be a potential herbal alterative for
various diseases and offers a base to take further investigation to find out its bioactivity and pharmaceutical
importance.

Keywords: phytocompounds, acetone extract, GC-MS, FT-IR, Melia azedarach

Introduction

Medicinal plants are known to possess enormous healing properties and are considered to be major source of
herbal medicine against various human ailments. Melia azedarach L. is one such medicinal plant, predominantly
found in Indian sub-continent, belonging to the mahogany family Meliaceae. In India, the plant is well known
for its therapeutic importance used in the treatment of traditional system of medicine against certain common
ailments, diseases and disorders, which include skin infections, fever, stomach disorders, inflammation,
menstural cramps and diabetes. Studies revealed that leaves of the plant were used in the treatment of skin
diseases, heal arthritis, rheumatism and possess bioactive properties such as, antiseptic, arbortifacient, purgative,
diuretic, insect-repellent, antihelmintic, antimalarial, antifungal, antibacterial, cathartic, emetic and
emmenagogic properties [ 2, Since, M. azedarach, was known to possess invariable therapeutic importance the
plant was selected for further study. Plants serve as an effective substitute with few side effects in combating
serious diseases, due to the presence of certain bioactive phytoconstituents (alkyl phenols, tannins, alkaloids,
glyalkaloids, flavonoids, lactones, saponins, terpenoids, sesquiterpenes, phenols) that help in certain
physiological function on the human body. Researches have reported that the most important bioactive
constituents were regarded to be flavonoids, tannins, alkaloids and phenolic compounds [ 4. These
phytoconstituents may be considered as secondary metabolites with different structural arrangements, properties
and biological activities. A number of experimental studies on medicinal plants has proved several therapeutic
effect of bioactive compounds in the maintenance of human health have been reported > & 71, Owing to an
increasing demand in screening of varied biochemical diversity for the development of new therapeutic drugs
from plant origin through analytical methodologies has elevated in recent research works.

The primary step to utilize the biologically active compound from plant resources includes extraction,
pharmacological screening, isolation and characterization of bioactive compound, toxicological evaluation and
clinical evaluation [, Inspite of advances on number of analytical techniques within in an era, Gas
Chromatography — Mass Spectroscopy (GC-MS) and Fourier Transform Infrared spectroscopy are widely used
techniques in the identification and determination of phytochemical compounds. Spectroscopy has developed
drastically and provides a significant progress as an important tool in the field of clinical evaluation and
biomedical applications. GC-MS is very compatible and most commonly used technique in the identification and
quantification of compounds. Whereas, FT-IR is known to identify the functional groups present in the
compounds [ 29, In recent years, GC-MS and FT-IR has a significant role in pharmaceutical analysis [*% 2,
Several research works have been carried out using spectroscopic techniques in the analysis and structure
elucidation of phytoconstituents 31, Therefore, the present research work was conducted to investigate the
presence of various phytochemical (bioactive) compounds in the acetone extract of Melia azedarach L. leaves,
using GC-MS and FT-IR Spectroscopic methods.
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Materials and Methods

Collection and Preparation of Plant Materials

Traditional antidermatophytic plant Melia azedarach L. (leaves) was collected from Tiruchirappalli district,
Tamil Nadu, South India. Fresh leaves were dried under shade at room temperature for several days. Then dried
leaves were powdered using an electric grinder. 15g of fine powder was then mixed with 100ml of acetone, in
closed dark container and soaked for 3 days at room temperature (25-30°C) and filtered using standard
Whatmann No.1 filter paper. The acetone extract was then used for GC-MS and FT-IR Spectroscopic analysis.

GC-MS Analysis

The plant sample was investigated through GC-MS analyzer (Perkin Elmer Clarus 500). The GC-MS was
modelled with capillary column elite-5 (crossbond 5%phenyl and 95% dimethylpolysiloxane), length 30m,
internal diameter 0.25mm. The carrier gas helium (99.999%) was used at a flow rate of 1ml per minute in split
ratio (1:10). 2l acetone extract of the sample was injected into the column at 280°C injector temperature. The
oven temperature starts from 60°C without holding and increased at the rate of 6.0 reached 150°C with 2 minutes
holding. Finally at the rate of 280°C holding for 5 minutes at the rate of 4.0 was programmed. The injector
temperature was set at 280°C and detector temperature at 160°C. The mass spectrum of compounds present in the
sample was obtained by operating the mass spectrometer in the positive Electron lonization (El) energy at 70eV.
The detector was operated in scan mode at an interval of 0-5 seconds and fragments from 40-600 Da atomic
units were maintained. The total running time was 40 minutes.

Identification of Components

The chemical components of the sample was identified based on molecular mass, molecular structure and
calculated fragments. The data interpretation of mass spectrum GC-MS was done using National Institute
Standard and Technique (NIST library) database having more than 62,000 patterns. The name, molecular weight
and structure of the components of the sample was ascertained. The relative percentage amount of each
component was calculated by comparing its average peak area to the total area. The spectrum of unknown
components were compared with the version, 2005, Software, Turbo mass 5.2. This is done inorder to determine
whether the selected plant specimen contain any individual compound or group of compounds, which may
validate its current use as herbal medicine.

FTIR Spectroscopic Analysis

The type of chemical bonds (functional groups) present in compounds are identified using Fourier transform
infrared spectrophotometer (FTIR). The dried powdered plant sample (10mg) was encapsulated in 100 mg of
KBr pellet, in order to prepare translucent sample disc. The powdered sample of plant specimen was loaded in
FTIR Spectroscope (Shimadzu, IR Affinity 1, Japan) with a scan range of 400-4000 cm with resolution of 4 cm
1

Results and Discussion

In the present study, the GC-MS analysis of acetone leaf extract of Melia azaderach, Linn., revealed the
presence of about 28 compounds (Table 1) and the chromatogram graph (Fig. 1) showed peaks with individual
compounds. The major phytocompounds with peak area percentage identified in the acetone extract were 2-
methyl-Z,Z-3,13 (44.43%); n-hexadeconoic acid (21.83%); 2-pentanone,4-hydroxy-4-methyl- (10.05%);
3,7,11,15-tetramethyl-2-hexadecen-1-ol (4.08%); 2-furancarboxaldehyde,5-hydroxymethyl- (3.42%);
octadecanoic acid (2.69%); 9-nonadecene (2.19%); dodecanoic acid (1.61%); phytol (1.29%); hydroquinone
(1.25%). The result of present investigation finds a supportive evidence with other species of meliaceae
(mahogany family) like acetone leaf extract of Melia dubia [“l; root, stem, leaves and seeds of Swietenia
macrophylla [*%; methanolic leaf extract of M. azedarach ¢l sap of Azadirachta indica "1, The identified
compounds are known to exhibit various biological activities. The acetone leaf extract of Melia dubia revealed
the presence of 42 phytocompounds rich in unsaturated fatty acids, phenolic derivatives, terpenoids (diterpenes
and sesquiterpenes), lipophilic organic compounds. The compounds included linolenic acid, phthalic acid,
palmitic acid, humulene, aromadendrene, caryophyllene, probucol, germacrene-D, butylated hydroxy toluene.
Also the plant was reported to possess antibacterial, antifungal, insecticidal, antifeedant, antitumor, anti-
inflammatory and antioxidant properties [*4l. The predominant phytocompounds reported in root, stem, leaves
and seeds of Swietenia macrophylla (methanol extract) were n-hexadeconoic acid; benzene,1,2,3,trimethy-;
phytol; linoleic acid and the crude extracts were proved to have a promising antimicrobial activity [*°1. About 13
bioactive compounds identified from methanolic leaf extract of M. azedarach were reported to possess
distinctive antifungal activity and compounds such as hexadeconoic acid, octadecane with antibacterial,
antifungal, antioxidant, anti-inflammatory and antihelmintic activities [*61. The study on Azadirachta indica
(neem sap) revealed the presence of 30 volatile compounds belonging to esters, steroids, alcohols, n-
hydroxyimine deravatives, isothiocyanate, aromatics, halocompounds, alkalamide, cyanides, unsaturated
alkenamides, alkyne and indol groups, but predominantly rich in fatty acids like hexadeconoic acid and
pentadeconoic acid [*7],

The functional groups of the bioactive components in the plant sample is identified based on the peak value in
the region of infrared radiation with absorbance or transmittance percentage (%T) using FTIR spectrum . The
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acetone leaf extract of M. azedarach showed a characteristic absorption peaks (Fig-2 and Table — 2) and
confirmed the presence of alcohol, alkane, aldehyde, conjugated alkene group, alkyl aryl, ether, primary alcohol
and halo compound with strong and medium appearance in stretching and bending functional groups. The
absorption spectra exhibited a peak at 3419.74 representing the presence of alcohol (O-H stretching). The peak at
2924.52 and 2852.09 represented the presence of alkane (C-H stretching) and 1382.82 with alkane (C-H
bending). The peak at 1736.26 represented aldehyde group (C=0 stretching) and 1625.64 with conjugated alkene
group with (C=C stretching). The peak at 1249.14 represented alkyl aryl ether and 1052.71 as primary alcohol
with C-O stretching. Peak at 602.54 represented halo compound (C-I stretching). In general, it is known that, FT-
IR analysis aids to identify the functional group of active compounds based on the peak values in the region of
infrared radiation [*81. Alkanes are normally found in the cuticle and epicuticular wax of many plants I, FTIR is
known to be a valuable tool for characterization and identification of compounds or functional groups (chemical
bonds) present in an unknown mixture of plant extract 2% 2. A few reports have documented that the GC-MS
spectrum shows the presence of long chain hydrocarbons with complex chemical compositions. When the
number of carbon atoms increases in the molecule, hydrophilicity is reduced and lipophilicity is increased.
Similarly, the lipophilicity of a drug is higher due to its distribution. So, when a drug is in systemic circulation, it
is distributed to all the tissues at a particular rate depending upon its physiochemical characteristics such as
lipophilicity and charges > %1, Similarly, a classical fragment pattern of long chain saturated hydrocarbons
ranging from 16-36 C atoms belonging to alkane group have been reported in Ficus benghalensis sprouted arial
root extract through GC-MS and FTIR analysis 24,

Generally, medicinal plants are used in traditional system of medicine with ethnopharmacological activities in
the treatment of various diseases [?> 26 271, Scientific evidences have been reported that M.azedarach and other
plant species belonging to meliaceae are store house of limonoids like azadirachtin, fatty acids, terpenoids and
other related compounds, which has a wide range of pharmacological uses with certain bioactive properties such
as analgesic, anticancer, antimalarial, antibacterial, antifungal, antifeedant, and antifertility [2® 2% %1 Therefore,
the chemical nature, concentration and its presence in the plant system attributes to the bioactive principles
which are responsible for therapeutic nature of medicinal plants.

Table 1: GC-MS analysis of acetone extract of Melia azedarach, L. Leaves

S. No Peak Name Retention time| Peak area | %Peak area
1. 2-Pentanone, 4-hydroxy-4- methyl- 3.61 232841200| 10.0508
2. 1,2-Cyclopentanedione 5.22 16919182 0.7303
3. 2,4-Dihydroxy-2,5-dimethyl-3(2H)- furan-3-one 5.96 2837145 0.1225
4. 2,4-Heptadienal, (E,E)- 6.29 1693548 0.0731
5. 4-Acetylbutyric acid 6.79 12108571 0.5227
6. a - [5-Methyl-2-tetrahydrofuranyl] alanine 8.46 3809386 0.1644
7. Maltol 8.94 7941136 0.3428
8. 4H-Pyran-4-one, 2,3-dihydro-3,5- dihydroxy-6-methyl- 10.18 9552189 0.4123
9. 2-Furancarboxaldehyde, 5- (hydroxymethyl)- 12.56 79341912 3.4249
10. (E,Z,2)-2,4,7-Tridecatrienal 13.66 2117105 0.0914
11, 2-Methoxy-4-vinylphenol 13.96 17506746 0.7557
12. 1,6;3,4-Dianhydro-2-O-acetyl-4- d-allopyranose 14.27 8114083 0.3503
13. Hydroquinone 14.99 28926764 1.2487
14. 1,2-Octadecanediol 17.35 1287329 0.0556
15. 2-Propenoic acid, 3-phenyl- 17.71 10303892 0.4448
16. | 2(4H)-Benzofuranone, 5,6,7,7a- tetrahydro-4,4,7a-trimethy|- 19.41 4317448 0.1864
17. D-Allose 19.92 17855844 0.7708
18. Dodecanoic acid 20.62 37377576 1.6134
19. | 2-Cyclohexen-1-one, 4-(3- hydroxybutyl)-3,5,5-trimethyl- 24.48 3083361 0.1331
20. Tetradecanoic acid 26.03 28817833 1.2440
21. 3,7,11,15-Tetramethyl-2- hexadecen-1-ol 27.14 94628176 4.0847
22. 1,21-Docosadiene 27.77 13691443 0.5910
23. 1-Hexadecen-3-ol, 3,5,11,15- tetramethyl- 30.10 3119297 0.1346
24, n-Hexadecanoic acid 31.35 505784896 | 21.8327
25. Phytol 34.16 30071296 1.2981
26. 2-Methyl-Z,Z-3,13- octadecadienol 35.66 1029267328  44.4294
217. Octadecanoic acid 35.98 62537884 2.6995
28. 9-Nonadecene 44.17 50783348 2.1921

Table 2: FT — IR peak values of acetone extract of Melia azedarach, L. leaves
pzrr:ennstg]ég%% _?_) Peak Value (cm™) Rzgzzgigr?{l) Fu;:;hopnal Compound class | Intensity
58.50 3419.74 3200-3550 | O-H stretching Alcohol strong, broad
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57.28 2924.52 2840-3000 | C-H stretching Alkane medium
60.11 2852.09 2840-3000 | C-H stretching Alkane medium
59.45 1736.26 1720-1740  |C=0 stretching Aldehyde strong
58.99 1625.64 1600-1650 |C=C stretching| conjugated alkene | medium
60.64 1382.82 1380-1385 C-H bending Alkane medium
59.78 1249.14 1200-1275 | C-O stretching| alkyl aryl ether strong
57.78 1052.71 1050-1085 | C-O stretching| primary alcohol strong
64.54 602.54 500-600 C-l halo compound strong
Chromatogram
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Mass spectra of major phytoconstituents of acetone leaf extract of Melia azedarach, L.
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Fig 3: FT-IR Spectrum of acetone extract of Melia azedarach, Linn. leaves
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Conclusion

The results of the present work authenticates that, acetone leaf extract of M. azedarach possesses certain
important bioactive compounds which are identified through GC-MS and FTIR analysis. These compounds may
acquire important medicinal properties in combating various diseases. This proof gives a supportive base and
outline for further study in understanding the nature of active principles subjecting to biological activity;
isolation, identification and validation of bioactive compound present in the selected plant. Finally, it is
concluded that, M. azedarach contains various phytocompounds and it is recommended as a plant of
pharmaceutical importance.
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Abbreviation USED

% T: Transmittance Percentage

C: Carbon

cm’®: reciprocal wavelength

Da: Dalton atomic units

El: Electron lonization

eV: electronvolt

FTIR: Fourier transform- infrared

g: gram

GC-MS: Gas chromatography-mass spectrometry
H: Hydrogen

I: lodine

KBr: Potassium Bromide

m: metre

mm: millimetre

NIST: National Institute Standard and Technique
O: Oxygen

°C: Celsius
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