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Abstract

The present investigation was designed to explore the secondary metabolites present in the
petroleum ether extract of leaves, stems and roots of Pisonia grandis R.Br. using gas
chromatography-mass spectrometry (GC-MS). Known quantity of shade dried and pulverized parts
of Pisonia grandis were extracted with pet-ether at reflux temperature for 6 h. The extracts were
concentrated under vacuum and the concentrated extracts designated as PGSP, PGRP and PGLP
were subjected to GC-MS analysis. The GC-MS analysis revealed the most prevailing
phytoconstituents as /+hexadecanoic acid (palmitic acid), 6-octadecenoic acid (petroselenic acid), 9-
octadecenoic acid (oleic acid), 2,3-bis-[(9£)-9-octadecenoyloxylpropyl (9£)-9-octadecenoate (9-
octadecenoic acid 1,2,3-propanetriyl ester) and phytol in the extracts. The presence of various
therapeutically important metabolites justifies the use of the plant for various ailments by tribals and

traditional healers.
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Introduction

Interest in medicinal plants for health aid has re-emerged. During
the past 20 years there has been a tremendous advance in
medicinal plant research. About 80% of the population of the
developing countries depends on medicinal plants for their primary
healthcare [1]. The family Ayctaginaceae is small but well-known
for its ornamental and medicinal values. Plants of the
Nyciaginaceae family have been found to possess immense
medicinal potential particularly hypoglycemic potential [2, 3].
Pisonia grandis R.Br. is one such medicinal plant of Ayctaginaceae
family and is used in Indian traditional medicine as an anti-diabetic
agent [4, 5]. The medicinal value of various parts of this plant has
been duly validated by a number of scientific findings [6-11]. This
study aims to explore the secondary metabolites present in the
petroleum ether extracts of leaves, stems and roots of Pisonia
grandis R.Br. using gas chromatography-mass spectrometry (GC-
MS) technique.

Materials and Methods

Collection and Preparation of Plant Material

Healthy, fresh and matured parts (leaves, stems and roots) of
Pisonia grandis were collected from local areas of Coimbatore,
Tamilnadu, India. The plant parts were cleaned, shade dried and
cut into small pieces.

Preparation of Extract

(ec) T

Shade dried parts of Pisonia grandis were extracted with petroleum
ether at reflux temperature for about 6 h. The extracts were
concentrated under vacuum. The concentrates designated as
PGSP (petroleum ether extract of stems of Pisonia grandis), PGRP
(petroleum ether extract of roots of Pisonia grandis) and PGLP
(petroleum ether extract of leaves of Pisonia grandis) were
analysed by GC-MS technique.

GC-MS Analysis

Hewlett-Packard 6890 gas chromatograph (Agilent Technologies,
CA) connected to a HP5973 mass selective detector was used.
Separations were performed on an Agilent Ultra 2 fused silica
capillary column (12 m length, 0.2 mm internal diameter). Helium
was used as the carrier gas at a flow rate of 1 ml/min. Samples
were injected in splitless mode. Initial column temperature was
100°C and it was increased to 400°C. lons were generated by the
electron-ionization mode at 70 eV. Diluted samples of 1 ppm
concentration were injected. Total GC running time was 36 min.
Interpretation of mass spectrum was done with reference to
National Institute of Standard and Technology (NIST) database.
The relative percentage of the chemical constituents in crude
extracts was expressed as percentage by peak area normalization.

Results

The phytoconstituents present in the petroleum ether extract of
PGSP, PGRP and PGLP have been identified by GC-MS analysis.
Figures 1-3 depict the GC chromatogram of the extracts PGSP,
PGRP and PGLP. The various constituents present in extracts
PGSP, PGRP and PGLP expressing peak area more than 1%,
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have been listed with their retention time (R;), molecular weight fragmentation patterns represented by figures 4A-H. The
(MW), molecular formula (MF) and molecular structure in Tables 1- therapeutical potential of some of the identified constituents is
3. Chart 1 represents the number of constituents in the extracts listed (Table 5) with reference to Dr. Duke’s phytochemical and
exhibiting more than 1% peak area in the chromatogram. The most ethnobotanical databases [12].

prevailing phytoconstituents present in the extracts PGSP, PGRP
and PGLP are illustrated in Table 4 and their individual mass
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Fig. 1 GC-MS chromatogram of PGSP
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Fig. 2 GC-MS chromatogram of PGRP
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Fig. 3 GC-MS chromatogram of PGLP
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Number of metabolites identified in PGSP, PGRP and PGLP

Table.1. Metabolites identified in PGSP by GC-MS

RT Area % Molecular Molecular Name of the Compound
Weight Formula
23.31 30.60 256 C16H320, n-hexadecanoic acid (Palmitic acid)
25.39 25.88 282 C1gH340, 6-octadecenoic acid (Petroselenic acid)
25.59 5.1 310 CooH350, 9-octadecenoic acid ethyl ester (Ethyl oleate)
25.53 411 322 Co1H3505 n-prpopyl-9,12-octadecadienoate
23.54 3.78 284 C1gH350, Ethyl hexadecanoate (Palmitic acid ethyl ester)
24.82 2.84 296 C19H360, 9-octadecenoic acid methyl ester (Methyl elaidate)
24.76 2.30 294 C19H340, Methyl-10-trans,12-cis-octadecadienoate
22.69 2.28 270 C17H3405 Methyl hexadecanoate
(Palmitic acid methyl ester)
30.56 2.27 279 C1gH2004 Mono-(2-ethylhexyl)phthalate
25.85 1.84 312 CooHa00» Methyl-17-methyl-octadecanoate
24.35 1.71 270 C17H3405 Heptadecanoic acid (Margaric acid)
21.85 1.46 242 C15H300, Pentadecanoic acid
17.70 1.23 200 C1oH0405 Dodecanoic acid (Lauric acid)
20.53 1.07 228 C14H260, Tetradecanoic acid (Myristic acid)
Table.2.Metabolites identified in PGRP by GC-MS
RT Area % Molecular Molecular Name of the Compound
Weight Formula
25.49 35.50 282 C1gH340, 9- octadecenoic acid (Oleic acid)
23.36 30.30 256 C16H3205 n-hexadecanoic acid (Palmitic acid)
30.58 3.38 390 Co4H3g04 di-isooctylphthalate
33.64 3.35 404 CosHa004 Oxalic acid-hexadecyl 2-methylphenyl ester
17.75 2.65 200 C1oH,40, Dodecanoic acid (Lauric acid)
22.69 2.53 270 C17H3405 Methyl hexadecanoate (Palmitic acid methyl ester)
20.55 2.03 228 Cy4H250, Tetradecanoic acid (Myristic acid)
24.82 1.47 296 CygH360, 9-octadecenoic acid methyl ester(Methyl elaidate)
24.75 1.31 294 C1gH340, Methyl-10-trans,12-cis octadecadienoate(Linoleic acid methyl ester)
31.39 1.25 506 CsgH7a Hexatriacontane
24.36 1.24 270 Cy7H340, Heptadecanoic acid (Margaric acid)
21.85 1.12 242 C5H300, Pentadecanoic acid
23.53 1.10 284 C1gH360, Ethyl hexadecanoate (Palmitic acid ethyl ester)
22.04 0.95 278 C16H2005 di-isobutyl phthalate
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Table.3. Metabolites identified in PGLP by GC-MS

RT Area % Molecular Molecular Name of the Compound
Weight Formula

5.83 2.64 99 CsHgNO Methyl pyrrolidin

7.64 1.02 138 CoH440 - isophorone (Isoacetophorone)

14.68 3.76 206 C14H20 2,4 di-tert-butylphenol

18.67 1.44 266 CygHs3g 1-nonadecene

20.39 0.98 270 Cy7H340, Palmitic acid, methyl ester
(n-hexadecanoic acid methyl ester)

20.88 26.22 256 C1gH300, n-hexadecanoic acid (Palmitic acid)

21.24 2.18 354 CosHs0 Lignoceric alcohol (1-tetracosanol)

22.87 1.19 296 C1gH3605 9-octadecenoic acid, methyl ester

23.09 18.36 296 CogHagO Phytol

23.58 29.35 884 Cs7H1040¢ 2,3-bis-(9E)-9-octadecenoyloxy]propyl(9E)-9-octadecenoate
(9-octadecenoic acid, 1,2,3-propanetriyl ester)

23.78 1.55 340 CogH3604 2-Ethylhexyl maleate

33.59 2.45 410 CsoHso trans-Squalene
(2,6,10,14,18,22tetracosahexaene,2,6,10,15,19,23-
hexamethyl)

Table.4. Major metabolites identified in PGSP, PGRP and PGLP by GC-MS

Sample | R Area(%) | MW | MF Name of the Compound
Code
PGSP | 23.31 | 30.60 256 | CygH3005 rrhexadecanoic acid (palmitic acid)
25.39 | 25.88 282 | CygH3405 6-octadecenoic acid (petroselenic acid)
PGRP | 2549 | 35.50 282 | CygH3405 9-octadecenoic acid (oleic acid)
23.36 | 30.30 256 | CygH300, n-Hexadecanoic acid (palmitic acid)
2,3-bis[(9E)-9-octadecenoyloxy]propy!
PGLP 23.58 | 29.35 884 | Cg7H10404 (9E)-9-octadecenoate
(9-octadecenoic acid, 1,2,3-propanetriyl ester)
20.88 | 26.22 256 | CygH300, rhexadecanoic acid (palmitic acid)

Table.5.Therapeutic applications of the metabolites of Pisonia grandis R.Br.

Metabolite Therapeutic application
rrhexadecanoic acid anti-oxidant , anti-alopecic, anti-androgenic, anti-fibrinolytic, hypercholesterolemic, anti-
(palmitic acid) inflammatory,anti-tumor effects[13-17]

9-octadecenoic acid

5- -Reductase-Inhibitor, allergenic, anti-alopecic, anti-androgenic, anti-inflammatory, anti-

(oleic acid) cancer, choleretic, dermatitigenic nature [18-22]
Phytol Cancer-preventive and anti-microbial effect [23-25]
Discussion hexadecanoic acid are the major phytoconstituents. Among the

GC-MS analysis is the first step towards exploring the
phytoconstituents present in medicinal plants. Gas chromatogram
of petroleum ether extracts of stems of Pisonia grandis revealed
that n-hexadecanoic acid and 6-octadecenoic acid are the most
prevailing phytoconstituents.  9-octadecenoic acid and 7
hexadecanoic acid are the most substantial phytoconstituents
observed in the chromatogram of roots. Unfussy appearance in the
chromatogram of leaves of Pisonia grandis revealed that 9-
octadecenoic  acid-1,2,3-propanetriyl ester, phytol and 7+

most prevailing phytoconstituents, /+hexadecanoic acid, 9-
octadecenoic acid and phytol are therapeutically significant
molecules. Occurrence of these molecules in the extracts of
Pisonia grandiis validates the use of this plant in the treatment of
various ailments by tribals and traditional healers.
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