International Journal of Advanced Chemistry, 5 (1) (2017) 39-53

International Journal of Advanced Chemistry
Website: www.sciencepubco.com/index.php/IJAC
doi: 10.14419/ijac.v5i1.7511
Research paper

Gas chromatography-mass spectral structural analysis,
phytochemical screening and antimicrobial activity
of n-hexane leaf extract of Corymbia torelliana
Daben Janet Moses 1*, Dashak Dayil Albert 2, Isaac Rahab Uwhomagbejo 2
1

2

Department of Science Laboratory Technology, Faculty of Natural Sciences, University of Jos, P M B. 2084, Jos,
PlateauState, Nigeria
Department of Chemistry, Faculty of Natural Sciences,University of Jos, P M B. 2084, Jos, Plateau State, Nigeria
*Corresponding author E-mail: dabenjanet@yahoo.co.uk

Abstract
The chemical studies and antimicrobial activity of n-hexane leaf extract of Corymbiatorelliana was evaluated for medicinal importance. The phytochemical constituents present were steroids, tannins, cardiac glycosides alkaloids and terpenes. The result of
sodium fussion test revealed the presence of Phosphorus Nitrogen and Chlorine. The Column Chromatography gave several fractions
that were pulled together by Thin Layer Chromatography based on their Rf values, colours and resolutions on different solvent systems. GC-MS was used to identify compounds like: Hexadecanoic acid methyl ester, 9,12-Octadecadienoic acid methyl ester,
2,2,4,4-tetramethyl-1,3-cyclobutanediene, Pentadecanoic acid-14-methyl methyl ester, Hexadecanoic acid-2-hydroxyl propyl ester,
2(4H)-Benzofuranone-5,6,7,7a-tetrahydro-4,4,7a-trimethyl and many others. Antimicrobial screening was carried out on Escherichia
coli, Staphylococcus aureus and Aspergillus niger using the agar well diffusion technique. The result shows that the extract exhibit
antimicrobial activity with zones of inhibition in diameter. These results show that the plant exhibit antimicrobial activity and possess
pharmacological characteristics, which could be applied in the production of potent drugs.
Keywords: Antimicrobial Activity; Corymbia torelliana; Sodium Fusion Test; Gas Chromatography-Mass Spectometry; Phytochemical Screening.

1. Introduction
Man has learned to search for drugs in fruits, seeds, barks, leaves
and other parts of plants due to many years of struggle against
illness. Medicinal plants have shown great promises as sources of
easily available effective therapy for diseases particularly tropical
developing country (Roopashree et al. 2009, p. 20). Africa and
indeed Nigeria has large collection of these plants and herbs that
are of medicinal importance. The total combination of knowledge
and traditional practices used in diagnosing, eliminating or preventing ailment, which may rely exclusively on experiences, verbally, or written as used to define traditional medicine by WHO
( 2002) has intensified scientific search and recovery of new metabolites from traditional and medicinal plants.
Phytochemistry or plant chemistry studies of flora cannot be exhausted, but has followed since the beginning of exploration and
therefore developed alongside the growth in sciences of chemistry
as a distinct discipline (Harborne 1984, p. 1). Thin Layer Chromatography (TLC) serves as one of the many analytical methods in
providing a chromatographic plant extract fingerprint (Azra et al.
2012, p. 146). The extraction of bioactive agent from plants is one
of the most appealing areas among scientists and non-scientists
alike today because of the emergence of bacterial resistance like
Pseudomonas aeruginosa with its ability to rapidly develop resistance to multiple classes of antibiotic is still lingering (Lister et
al. 2009, p. 583).

Corymbia torelliana has found familiarization in the area of research due to its diverse applications in areas of traditional medicine. The essential oils of the plant parts are rich in natural compounds such as hydrocarbon monoterpenol, spatulenol, α and βpinenes, ocimene, aromadendrene and caryophyllene oxide as its
characteristic constituents (Alian et al. 2012, p. 6). Dashak & his
co-workers (2016, p.59) have reported that the essential oils of the
fruits contained compounds, which could be use as fragrance in
manufacturing industries.
In Nigeria, C. torelliana leaves have been known as curative agent
for sore throat, bacterial infections of respiratory and urinary tract,
wounds, gastric and duodenal ulcers and cough associated with
most pulmonary diseases (Farah et al. 2002, p. 395; Adeniyi et al.
2006; p. 34, Alian et al. 2012, p. 6).
In many developing countries, particularly in Africa these plants at
present are used in local traditional medicine and above all reputed
as having useful medicinal activities. Some of which has been
proven by researches as alternatives to improved drugs. These
plants can provide basis for establishing of local pharmaceutical
industries where new substances or drugs could be synthesized for
use against diseases for which suitable cures are found or not yet
available.
This work assesses the activities of the n-hexane extract from the
leaves of Corymbia torelliana on Escherichia coli, Staphylococcus
arueus and Aspergellus niger micro-organisms. The results of the
secondary metabolites will suggest the types of bioactive natural
products, and the GCMS analysis will proffer headway to the
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compounds that might be responsible for the activities of the
leaves extract.

2. Materials and methods
2.1. Collection and preparation of plant sample
The fresh leaves of the plant were obtained from the plantation in
Ishong Agwom community, Furaka Road, Plateau State, Nigeria.
It was authenticated and deposited in the Herbarium, with a
Voucher No. FHJ 028 in the Department of Horticulture, Federal
College of Forestry, Jos, Plateau State, Nigeria. The leaves samples were stored in plastic containers and brought into the laboratory after which was cleaned, air dried under shade, milled and
stored for analysis.

2.2. Extraction and eoncentration of extract
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based on a homologous series of n-alkanes internal standard analyzed under the same operating conditions. Calibration based on
the Automatic Adjustment of Compound Retention Time
(AACRT) function of the GC-MS. Relative concentration of the
leaves extract component were calculated based on GC peak area
with computer matching using NIST libraries provided with computer controlling the GC-MS System. The spectrum of unknown
component was compared with the spectrums of known components stored in the libraries. The name, molecular weight and
structure of the components of the test materials ascertained (Silverstein et al. 1974, p. 41-71. Lee 1998, p. 1-21).

2.7. Phytochemical screening
The extract was screened for the presence of these secondary metabolites: saponins, tannins, cardiac glycosides, anthraquinones,
flavonoids, alkaloids, terpenes, and steroids.
2.7.1. Test for saponins

The pulverizes leaf through sample weighing 130g was extracted
with n-hexane by reflux (soxhlet) methods. The extracts were
concentrated by vacuum rotary evaporator (R-205) at 35oC, and
stored in an air tight container for further analysis.

2.3. Column chromatography analysis
The slurry was prepared using 150g of silica gel (200-400 mesh)
in 500ml ethyl acetate and was gently poured into the column,
ensuring no air bubbles were trapped. The packed column was
allowed to settle evenly. 5g of the crude extract was dissolved in
10ml of ethyl acetate, which was then adsorbed on 20g of the
silica gel (200-400 mesh) and then placed on the column. The
height of the mobile phases above the packed column was 5-10cm
(Thomas 1975, p. 92). The flow rate of the mobile phase in the
column was kept constant. The effluent was collected in small
fraction of (50cm3) in a beaker, so that the separated compounds
on the column remain resolved. The n-hexane extract was separated using n-hexane, ethyl acetate and methanol mobile phases in
ratios and several fractions were obtained.

2.4. Thin layer chromatography analysis
The dried prepared plates were spotted with the fractions from
Column Chromatography of the n- hexane extracts. The extracts
were spotted in duplicate at equal distances of 1.5cm to each other
and allowed to dry. The plate was transferred into a developing
tank already saturated with the mobile phases (chloroform, methanol) in ratios (9:1, 4:1, 3: 1) for all the fractions. Chromatograms
were observed under uv-light 254nm and separated components
were viewed, circled and Rf values calculated, based on this, the
fractions were pooled together (Harborne1984, p. 11). The pooled
fractions 1,2 and 3 were analyzed by GC-MS analysis.

2.5. Gas chromatography and mass-spectrophotometer
analysis
Analysis of the leaves of Corymbia torelliana using Gas Chromatography and Mass-Spectrophotometer (Shimadzuma Japan
QP2010 PLUS); under the following conditions: AOC-20i autoinjection, column flow rate 1.58ML/ min, injection volume of 1μL
at 2500C with initial temperature of column at 800C, pressure of
108pKa, total flow of 6.2mL/min and total run time-28mins. Carrier gas Helium at a constant flow rate of 0.99ml/min.

2.6. Identification of GC-MS chromatograms
Identification of leaves chromatograms were compared with published Electron Impact-Mass Spectral (EI-MS) in the NIST (National Institute of Standards of Technology), Shimadzu’s Flavours
and Fragrance of Natural Synthetic Compounds (FFNSC), and
published spectral data. The retention indices were determined

The frothing tests (Wall et al.1954, p. 1-7).
2.7.2. Test for tannins
Reduction test (Trease & Evans 1989, p. 244-248).
2.7.3. Test for cardiac glycosides
Keller Killiani test. (Trease & Evans 1989)
2.7.4. Test for anthraquinones
Bourntrager’s test and Liebermann Burchard (Trease& Evans
1989)
2.7.5. Test for alkaloids
Mayer’s Reagent and Picric acid test (Trease & Evans 1989).
2.7.6. Test for terpenes and steroids
Salkowski test (Sofowora 1982, p. 54-56).
2.7.7. Test for flavonoid
Lead acetate test and Sodium hydroxide test (Segelman et al. 1971,
p. 52-55).

2.8. Sodiumfussion (lassaigne) test
Sodium fussion (Lassaigne) Test was used in elemental analysis
for the qualitative determination of the presence of Halogens,
Nitrogen, Sulphur and Phosphorus. The leaves sample was fused
with sodium metal then plunged into water and qualitative analysis were carried out on the resultant solution to obtain various
constituents (Vishnoi 1979, p. 40-42).

2.9. Test organisms and their preparations
Escherichia coli, Staphylococcus arueus and Aspergillus niger
were obtained from the Department of Microbiology, University
of Jos, Plateau State, Nigeria. The bacterial were kept on nutrient
Agar (NA) slant at 40C. Inoculations were obtained from overnight culture grown on NA slant at 370C.

2.10. Determination of anti-bacterial activity
Agar well diffusion method as described by (Sanchez et al. 2005,
p.430-431 ) was use for the antibacterial screening. 0.9g of the
crude extract was dissolved in 9cm3 of distilled water to obtain
90mg/cm3 as the highest stock solution. It was then serially diluted
using the procedures of (Atlas 1995, p.765, Ochei & Kochatkar
2007, p. 795-817) Gentamycin at 4mg/cm3 was included as posi-
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tive control. The sterilized molten nutrient Agar at 450C was set
on the disinfected plates and equidistant wells on the surfaces of
the agar were bored using a sterile cork borer of 4mm diameter.
0.2ml of prepared extracts of different concentrations as well as
the standard drug was transferred into the made holes of the agar.
The culture plates were allowed to stand for 30mins for prediffusion and the bacterial were incubated for 24hours at 37 0C
after which the zone of inhibition were measured.

2.11. Determination of Minimum Inhibition
Concentration. (MIC)
A double dilution of the extracts solutions 90mg/ml, 45mg/ml,
22.5mg/ml, 11.25mg/ml were prepared in the nutrient broth accurate volume of 0.1ml of the suspension of an overnight culture of
the test bacterial were added to respective sets of the test tube.
After shaking to mix, the test tube were incubated at 370C for
24hours in an incubator. The test tubes were examined for turbidity. The presence of the turbidity indicated growth in the test bacterial. The highest concentration that inhibited visible growth of the
bacterial was observed and recorded as Minimum Inhibitory Concentration (MIC) of the extracts for that particular organism. The
test was conducted under aseptic conditions.

2.12. Determination
concentration (MBC)

of

minimum

bactericidal

The Minimum Bactericidal Concentration of the extracts that
eliminate the test bacteria is known as Minimum Bactericidal
Concentration. This is done in sub-culturing the contents of the
test tubes that shows no growth in the (MIC) determination. Subculturing was done by streaking of loopful of the required MIC
test tubes over the surface of the already set agar. This was incubated overnight at 370C for 24hours. The MBC was recorded as
the lowest concentration with no growth observed on the nutrient
agar plates.

3. Results and discussion
This research work has presented the phytochemical, elemental,
antimicrobial activity and Gas Chromatography-Mass Spectrometry analysis in Tables 1-6.
Table 1 shows phytochemical components of n-hexane leaf extract
of C. torellaina. The result revealed the presence of tannins, steroids, cardiac glycosides, alkaloids and terpenes while other components are absent. These secondary metabolites are vital to its
medicinal values and physiological activity. Tannins are essential
in invitro protein digestion while Steroids are associated with
compounds used as sex hormones. Alkaloids contribute to plant
fitness and survival often have pharmacological effects and are
used in medicine so also terpenes are recognized for their aromatic
qualities (Bwai et al. 2014, p. 179). The presence of alkaloids in
the leaf extract as obtained in this research work does not contained in the methanolic extract of the leaf as earlier determined
by (Ogbole et al. 2016, p. 24, Adeniyi and Ayepola 2008, p. 34).
However, saponins, anthraquinones and flavonoids have been
reported present from the same authors as against this work even
though no n-hexane leaf extract study have been reported. The
reasons could be due to several factors such as solvent, climate,
habitant, soil nutrients, time of harvest, stress and physiological
age of the plant. (Vagahasiya 1997, p. 754, Glasby 1999, p. 125)
had reported that the eucalyptus species contain a variety of phytoconstituents that are effective in the treatment of ulcer.
The result of Sodium fusion test in table 2 indicate the presence of
nitrogen, phosphorous and chlorine in the plant, which agree with
the compounds identified by the GC-MS spectral analysis and
supportedby other earlier authors (Alianet al. 2012, p. 10, Ololade
and Olawore 2013, p. 6-8) as constituents of the leaves plant extract.

3.1. Phytochemical screening
Table 1: Phytochemical Constituents of the Leaf Extract of Corymbia
torelliana
Phytochemical components Leaf extract
Saponins
Alkaloids
+
Tannins
+
Anthraquinones
Flavonoids
Cardiac glycosides
+
Steroids
+
Terpenes
+
Note: + = Present − =Absent

3.2. Sodium fusion test
Table 2: Sodium/ Lassaigne’s Test for S, N, P and the Halogens
Test
Observation
Inference
2cm3 of sample filtrate + conc. Yellow ppt soluble in aq. NH3 Phosphorus
present
HNO3 (0.5cm3) + 5% solution
+ ammoniummolybdate + heat
Filtrate + sodium nitroprussideNocolour change Sulphur absent
Solution
Filtrate + FeSO4+dil. NaOH Green heavy ppt observed
solution + heat
Cooled + dil. H2SO4 Iron (ii) hydroxide obtained Nitrogen present
Filtrate + excess dil. HNO3 No visible colour change Iodine absent
+HgCl
Filtrate + dil. HNO3 White clear solution Chlorine suspected
Solution +NH3 White ppt soluble in Chlorine present
Aq. NH3

3.3. Antimicrobial screening
Table 3: Antimicrobial Activity of N-Hexane Leaf Extract of Corymbiatorelliana
Concentrations (mg/cm3) Control
Organisms 9045 22.511.25 4(mg/cm3)
Escherichia coli15±0.41 14±0.2612±0.08 10±0.06 26±1.02
Staphylococcus18±0.46 14±0.23 13±0.70 10±0.08 32±0.63
Aureus
Aspergillus - - - -Niger
Key: – = No inhibition + = inhibition± =SEM
Table 4: Minimum Inhibitory Concentration (MIC) of corymbiatorelliana
Leaves Extract
Concentrations (mg/cm3)
Organisms 90 45 22.5 11.25
Escherichia - - - Coli
Staphylococcus- - - +
Aureus
Aspergillus - - - Niger
Key: – = No inhibition + = inhibition
Table 5: Minimum Bacteriocidal Concentration (MBC) of Corymbiatorelliana Leavesextract
Concentrations (mg/cm3)
Organisms 90 45 22.5 11.25
Escherichia - - - +
Coli
Staphylococcus - - - +
Aureus
Aspergillus- - - Niger
Key: – = No inhibition + = inhibition

Tables 3-5 presents the antimicrobial activity of the leaf extract
against Escherischia coli, (gram negative), Staphylococcus aureus
(gram positive) and Aspergillus niger (fungi).
Table 3 shows the effect of the leaf extract on the test organisms.
The results demonstrated that the extract inhibited the growth of E.
coli and S. aureus but below the control. There was no inhibited
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growth of A. niger at the concentration used, this could be attributed to the action of phyto-constituents of the plant (Ayepola
and Adeniyi 2008, p. 38) such as the terpenes may be responsible,
for it is known not to possess the possibility to attack, to link up
the membrane cell and to destroyed it (Alain et al. 2012, p. 9).
The MIC result of n-hexane leaf extract is presented in Table 4.
Aspergillus niger and E. coli represent poor activity as agreed with
the earlier work of (Alain et al.2012, p. 9) on the essential oil of
the leaves by hydro-distillation method but against the methanol
and dichloromethane extracts reported by (Adeniyi and Ayepola,
2008, p. 38). The n-hexane leaf extract activity on S. aureus is
effective at 11.25mg/ml and below. The MBC result in Table 5

Compounds

shows that the concentration of the extract that prevents the activity of the bacteria is 11.25 mg / ml.
The antimicrobial activities demonstrated by the crude extract of
n-hexane is of utmost significance since both gram negative and
gram positive micro-organisms shows relative sensitivity on lower
concentrations and possibly on higher concentration as suggested.
These organisms were isolated from infected wounds, these results
can justify the use of the plant in the treatment of wounds and
hence the antibacterial and antifungal activities. Also, agreeing
with the assertion of (Bruneton1999, p. 555-559) which stated that
the decoction of the leaves of Corymbia torelliana could be used
as a remedy for sore throat and bacterial infections

Table 6: Chemical Composition of the N-Hexane Leaves Extract of Corymbiatorelliana
Mol.
Mol. For.
Molecular Structure
Wt

R.
Time

Hexadecanoic acid methyl ester

270

C17H34O2

16.875

9,12-Octadecadienoic acid methylester

294

C19H34O2

19.875

9,12, 15-Octadecatrienoic acid methyl ester

292

C19H32O2

20.025

Octadecanoic acid methyl ester

298

C19H38O2

20.317

9,-Octadecenoic acid methyl ester

296

C19H36O2

20.033

2,2,4,4-tetramethyl-1,3-cyclobutanedione

140

C8H12O2

5.458

Pentadecanoic acid-14-methyl methylester

270

C17H34O2

16.875

2(4H)-Benzofuranone-5,6,7,7a tetrahydro-4,4,7atrimethyl

180

C11H16O2

14.375

6-Octadecenoic acid

282

C18H34O2

20.825

Hexadecanoic acid-2-hydropropyl ester

313

C19H36O3

22.408

Octadecanoic acid

284

C18H36O2

20.350

Decene

140

C10H20

5.458

Dodecene

168

C12H24

5.817

9,12,15-hexadecatrienoic acid methyl ester

264

C17H28O2

15.375

Phytol

296

C20H40O

21.017

Octadecanamide

283

C18H37NO

22.442

9,12-heptadecadiene

236

C17H32

11.517

9,12,15-hexadecatrienoic acid

250

C16H26O2

12.367

9,12-Octadecadiene

250

C18H34

15.367

9,12-nonadecadienoic acid

296

C19H36O2

19.908

Heneicosanoic acid methyl ester

340

C22H44O2

21.000

Tricosanoic acid

354

C23H46O2

22.450
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3.4. GC-MS analysis, fragmentation patterns and mechanisms of some compounds

Fig. 1: GC-MS Chromatograms of N-Hexane Leaf Extract (Fraction 1).

Fig. 2: Mass Spectrum of Peak 5 of Figure 1.

3.4.1. Fragmentation pattern of hexadecanoic acid methyl
ester (C17H34O2)
The molecular structure of hexadecanoic acid methyl ester with
the molecular weight of 270 as shown in the mass spectrum is
shown below.

The structure could be rewritten as:

Pentadecanol ion (m.wt 227)
After the consecutive loss of 10 molecules of methylene groups an
ion with m/z of 87 is form.

The mass of each fragment lost and the mechanisms in the fragmentation pattern of Hexadecanoic acid methyl ester is describe
below
Where there is a loss of methoxy group from an ion with m/z of
270, an ion with m/z of 239 is form.
Pentanol ion (m.wt 87)
The loss of methylene group and addition of hydrogen ion will
give a m/z of 74

Hexadecanoic acid methyl ester (molecular weight-m.wt270)

Butanol (m.wt 74)
The loss of hydroxyl group will bring about the formation of an
ion with m/z of 57
Hexadecanal ion (m.wt 239)
When there a loss of methylene group and an addition of 2H ion,
an ion with m/z of 227 is obtain.
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Butane ion (m.wt 57)
There a loss of a methylene group to obtain an ion with m/z of 43

Propane ion (m.wt 43)
There is a loss of 2H and H that follows to form ions with m/z of
41 and 40 (propene ions) respectively

Fig. 3: Mass Spectrum of Peak 6 of Figure 1.

3.4.5. Fragmentation pattern of 9, 12- Octadecadienoic acid
methyl ester (C19H34O2)
The molecular structure of 9, 12- Octadecadienoic acid methyl
ester with the molecular weight of 294 as shown in the mass spectrum is shown below.

9, 12-hexadecadienal ion (m.wt 234)
The subsequent loss of a methylene and a methyl groups result in
the formation of ion with m/z of 220 and 205 respectively.

The structure could be rewritten as:

The mass of each fragment lost and the mechanisms in the fragmentation pattern of 9, 12-Octadecadienoic acid methyl ester is
describe below.
There is a loss of methoxy group to obtain an ion with m/z of 263

9, 12-octadecadienal ion (m.wt 236)
When the loss of an ethylene group and addition of hydrogen ion
occurs is to gain an ion with m/z of 234

9, 12-pentadecadienal ion (m.wt 220)

9, 12-butadecadienal ion (m.wt 205)
There is a loss of a methylene group to gain an ion with m/z of
191.
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There is the formation of an ion with m/z of 85 when ethyne group
is loss.

9, 12-tridecadienal ion (m. wt 191)
At this point, there is a loss of an ethylene group that produces an
ion with m/z of 164
3-pentenal ion (m.wt 85)
The formation of the thermostatically stable ion of the compound
with m/z of 67 was formed from the combine loss of fragment
difference of 4 and 14 as water molecule

7, 10-undecadienal ion (m. wt 164)
The intermittent loss of methylene and methyl groups gave ions
with m/z of 150 and 135 respectively.
3-penteyne (m.wt 67)
There is a loss of methane group and an addition of hydrogen ion
to gain an with m/z of 55
6, 9-decadienal ion (m.wt 150)

Butyne ion (m.wt 55)
The loss of a metylene group and a hydrogen ion gave the final
ions of 41 and 40

5, 8-nonadienal ion (m.wt 135)
Forming ions with m/z of 123 and 109 is becausethere was a loss
of methyl and methylene groupswhich occursrespectively.

Propyne ion (m.wt 41)

Propyne ion (m.wt 40)
5, 7-octadienal ion (m.wt 123)

4, 6-heptadienal ion (m.wt 109)

Fig. 5: Mass Spectrum of Peak 8 of Figure 1.
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3.4.4. Fragmentation pattern of octadecanoic acid methyl ester
(C19H38O2)

There could also be a formation of an ion with m/z of 225 when a
methylene group is lost with an addition of two molecules of hydrogen ion.

The molecular structure of Octadecanoic acid methyl ester with
the molecular weight of 298 as shown in the mass spectrum is
shown below.

The structure could be rewritten as:
Methyl hexadecane ether ion (m.wt 225)
Consecutive loss of 15 molecules of methylene group will produce
an ion with m/z of 43
The mass of each fragment lost and the mechanisms in the fragmentation pattern of Octadecanoic acid methyl ester is describe
below
A loss of water molecule will give an ion with mass m/z of 280.

Dimethyl ether ion (m.wt 43)
Further loss of two molecules and another one molecule of hydrogen ions will give ions with m/z of 41 and 40 respectively.

Methyl-2-octadecene ether ion (m.wt 280)
There is a loss of a methylene group and addition of hydrogen ion
to form an ion with m/z of 267
(m.wt 41)

(m.wt 40)
Methyl-2-heptadecene ether ion (m.wt 267)

Fig. 6: GC-MS Chromatograms of N-Hexane Leaves Extract Fraction 2.

International Journal of Advanced Chemistry

47

Fig. 7: Mass Spectrum of Peak 1 of Figure 6.

3.4.5. Fragmentation pattern of 2, 2, 4, 4-tetramethyl-1, 2cyclobutanedione (C8H12O2)
The molecular structure of 2, 2, 4, 4-tetramethyl-1, 2cyclobutanedione with the molecular weight of 140 as shown in
the mass spectrum is shown below.

2-methylene-4, 4-dimethyl-3-butenone ion (m. wt 103)
Further loss of a methane group and an addition of hydrogen ion
will give an ion with

The ring opening of the structure and could be rewritten as:

The mass of each fragment lost and the mechanisms in the fragmentation pattern of 2, 2, 4, 4-tetramethy l-1, 2-cyclobutanedione
is describe below.
Here there could be a loss of an oxygen ion and five molecules of
hydrogen ion to give an ion with m/z of 119.

2-methylene-4-methyl-3-butynone ion (m.wt 91)
Withdrawing an ethyne group and adding three molecules of hydrogen ion, an ion with m/z of 70 will be form as the thermostatically molecular mass ion and major ion of the fragment.

2-methylpropanone ion (m.wt 70)
The loss of a carbonyl group will bring about the formation of an
ion with m/z of 42

2, 2, 4, 4-tetramethyl-3-butenone ion (m. wt 119)
From the ion with m/z of 119, there could be a loss of a methylene
group and two molecules of hydrogen ion to give an ion with m/z
of 103

Propane ion (m.wt 42)
Subsequently, the loss of two and one hydrogen ions follows to
give ions with m/z of 41 and 40 (propa-1.2-diene) respectively

Fig. 8: Mass Spectrum of Peak 4 of Figure 6.
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3.4.6. Fragmentation pattern of pentadecanoic acid-14-methyl
methyl ester (C17H34O2)
The molecular structure of Pentadecanoic acid-14-methyl methyl
ester with the molecular weight of 270 as shown in the mass spectrum is shown below.

3-methylbutanol ion (m. wt 87)
When a methylene group is detach and an hydrogen ion is added,
the thermostatic mass ion of the compound is form with an ion
with m/z of 74.

The structure could be rewritten as:

The mass of each fragment lost and the mechanisms in the fragmentation pattern of Pentadecanoic acid-14-methyl methyl ester is
describe below
There is a loss of methoxy group to give an ion with m/z of 239

2-methylpropanol ion (m. wt 74)
A lossof hydroxyl group produce an ion with m/z of 57

2-methylpropane ion (m. wt 57)
There is a loss of methyl group to form an ion with m/z of 42
14-methylpentadecanal ion (m.wt 239)
The deduction of mass fragment 12 as loss of methylene group
and the addition of two molecules of hydrogen ion will product an
ion with m/z of 227
Propane ion (42)
Finally the loss of hydrogen ion will yield an ion with m/z of 41

Propene ion (41)
13-methylbutadecanol ion (m.wt 227)
Further loss of ten molecules of methylene group as subsequently
shown in the mass spectrum will produce an ion with mass m/z of
87.

Fig. 9: Mass Spectrum of Peak 9 of Figure 6.

3.4.7. Fragmentation pattern
hydropropyl ester (C19H36O3)

of

hexadecanoic

acid-2-

The molecular structure of hexadecanoic acid-2-hydropropyl ester
with the molecular weight of 313 as shown in the mass spectrum
is shown below.

The structure could be rewritten as:
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The mass of each fragment lost and the mechanisms in the fragmentation pattern of hexadecanoic acid-2-hydropropyl ester is
describe below.
From an ion with molecular weight of 313, there could be a loss of
OCH2 group to give an ion with m/z of 283.
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4-hydropentadeca-1, 6, 9, 11, 13-pentaene (m. wt 219)
To obtain an ion with m/z of 199, an ethylene ion could be lost
with an additional six molecules of hydrogen ion

3, 4-dihydrooctadecane (283)
When 4 molecules of hydrogen and oxygen ions are lost, it will
give an ion with m/z of 263

4-hydrotridecene (m.wt 199)
When two methylene groupare lost, it produces an ion with m/z of
185 and 171 respectively.

4-hydro-6, 10-octadecadiene ion (m.wt 263)
The loss of ethylene group and an addition of 2 molecules of hydrogen ion will further produce an ion with m/z of 239
4-hydro undecene (m. wt171)
Detaching a hydroxyl group from an ion with m/z of 171 will
yield an ion with m/z of 154

4-hydro-6-hexadecene ion (m.wt239)
There was a loss of methylene group and an addition of two molecules of hydrogen ion to give an ion with m/z of 227

4-hydro-6-pentadecene (m.wt 227)
The loss of the raised 8 molecules of hydrogen ion produce an ion
with m/z of 219

1, 3-undecadiene (m. wt 154)
Withdrawing six molecules of hydrogen ion will gain an ion with
m/z of 148

1, 3, 5, 7, 9-undecapentaene(m.wt 148)
The loss of an ethylene group could occur to form an ion wih m/z
of 129

Nonene (m.wt 129)
To form the next ion with m/z of 116, a methine group is loss.
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Octane ion (m.wt 116)
With the loss of methyl group and three molecules of hydrogen
ion, an ion with m/z of 98 is form.
Butene ion (57)
The loss of methylene would be appropriate to form an ion with
m/z of 43.

2-heptane ion (m.wt 98)
Now there could be a loss of methylene group and a hydrogen
ionto yield an ion with m/z of 83
Propene ion (m.wt 43)
Finally, the loss of two and one hydrogen ion one after the other
occur to form an ion with m/z of 41 and 40 (propyne ions) respectively.

1, 3-hexadiene ion (m.wt 83)
There is a loss of an ethylene group togain an ion with m/z of 57

Fig. 10: GC-MS Chromatogram of N-Hexane Leaf Extract Fraction 3.

Fig. 11: Mass Spectrum of Peak 2 of Figure 10.

3.4.8. Fragmentation pattern of 2-(4H)-Benzofuranone-5,6,7,7a-tetrahydro- 4,4,7a-trimethyl (C11H16O2)
The molecular structure of2-(4H)-Benzofuran-5,6,7,7a-trimethylwith the molecular weight of 178 as shown in the mass spectrum is given below.
The structure and the ring opening of 2-(4H)-Benzofuranone-5,6,7,7a-tetrahydro-4,4,7a-trimethyl (C11H16O2)
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8-hydro-4, 4, 8-trimethyl -2-octenal ion (m.wt 180)
The mass of each fragment lost and the mechanisms in the fragmentation pattern of 2-(4H)-Benzofuran-5,6,7,7a-trimethyl is describe below.
A loss of two molecules of hydrogen ion gave an ion with m/z of
178 as shown in the mass spectrum.

8-hydro-4, 4, 8-trimethyl -2, 5-octadienal ion (m. wt 178)
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3-butenal ion (m. wt 67)
When an ethylene group is remove and a hydrogen ion is added,
an ion with m/z of 43 is form.

Ethanal ion (m.wt 43)
Finally according to the mass spectrum fragmentation, when two
and one molecules of hydrogen ions are loss, ions with m/z of 41
and 40(ethenal ion) are form respectively.

There after the loss of a methyl group gave an ion with m/z of 163

8-hydro-4,4,dimethyl -2,5-octadienal ion (m.wt 163)
To form the next ion with m/z of 138, an ethylene group was lost

6-hydro-2,2,dimethyl -4-hexenal ion (m.wt 138)
The loss of an ethylene group could occur and an ion with m/z of
111 is forms.

4-hydro-2,2,dimethyl -3-butenal ion (m.wt 111)
The loss of another methyl group and a hydrogen ion in the progression of mass of fragment lost, an ion with m/z of 95 is form.

4-hydro-2-methyl-1-3-butadienal ion (m. wt 95)
In this case, a methyl group and a hydrogen ion was gain to yield
an ion with m/z of 81.

4-hydro-1-3-butadienal ion (m.wt 81)
Further withdrawer of oxygen ion and an addition of two molecules of hydrogen ion will give an ion with m/z of 67.

The compounds in table 6 are the result of the GC-MS analysis
carried out on the three fractions of the leaf extract. There were
some common compounds found in the three fractions that further
confirm that it was appropriately pooled from the TLC. These
common compounds are the saturated and unsaturated organic
acids ester and hydroxides. The presence of Hexadecanoic acid
and Hexadecanoicacid methyl ester confirms that the leaves has
antioxidant, hypocholesterolemic nematicide, pesticide, antiandrogenic flavor, hemolytic, 5-alpha reductase inhibitor as earlier
reported by (Hema et al. 2011, p. 82, Omotoso et al.2014, p. 38).
These compounds are likely to affect trypanosomes for they are
more susceptible to cellular damages by activated oxygen species
(O2, OH, H2O2) than mammalian cells (Fairlamb 1982, p. 170).
Hexadecanoic acid,9-Octadecenoic acidand 9,12-Octadecadienoic
acid produced from their ester have been earlier reported to be
present in eucalyptus pulp from GC-MS studies thus agreeing with
the result of this work (kilulya et al. 2012, p. 153). 9,12Octadecadienoic acid metyl ester and phytolidentified in the fractions possesses anti-cancer (Hema et al. 2011, p. 82, Omotoso et al.
2014, p. 40-44) and 9,12-Octadecadienoic acid however, possesses anti tumour activity (Omotoso et al. 2014) for which such drugs
can be screen for their activities (Willaimson& Scott-Finnigan
1978, p. 735, Barrett & Barrett 2000, p. 7 Ivan et al. 2014, p.
4609).
Meanwhile, 9, 12-Octadecadienoic acid metyl ester have been
found as effective insects repellant, this can be harnessed as insecticide against insect vector diseases. Avoidance of host-vector has
been recommended as a method of choice for the control of vector
borne diseases (WHO 2015).
It is obvious that the plant has gained popularity in Nigeria to be
widely used as traditional medicine justify by the presence of Phytol. For it is use as a precursor for the manufacturing of synthetic
form of vitamins E and K1 that protect animals against status epilepticus induced pilocarpine and decreased the mortality rate (Costa et al. 2012 p. 115). It is further reported as found widespread in
nature as part of chlorophyll (Vetter et al. 2012 p. 6103).
A growing evidence have shown to indicate that octadecanamide
mediate fundamental neurochemical process including sleep thermoregulation, nociception, prostaglandins and other lipids (Chaturvedi et al.2006 p. 136). Heneicosanoic acid methyl ester and
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tricosanoic acid found in this plant are fatty acids commonly in
plant oils and extracts, can be utilized as relaxant. 9,12octadecadienoic acid (antibacterial), octadecanoic acid (antimicrobial, hardener and thickener use as skin cleaner in soap industries)
9,12,15 octadecatrienoic acid methyl ester for antibacterial,anticandidal, antiinflammatory, hypocholesterolemic, cancer
preventive,hepatoprotective, nematicide, insectifuge antihistaminic,antiarthritic,
anticoronary,
antieczemicantiacne,
5alphareductase inhibitor antiandrogenic and2(4H)-Benzofuran5,6,7,7a-tetrahydro-4,4,7a-trimethyl for antimicrobial (Mujeeb
2014, table 6). 2,2,4,4-tetrametyl-1,3-cyclobutanedione is well
known building block for the sterically congested system (Brunck
2001, p. 227) These compounds are synergiscally responsible for
the activities of the plant which can be harness for the development of our developing countries in the area of pharmacological
techniques and economic improvement.

4. Conclusion
The results of our finding indicate that the n-hexane extract of C.
torelliana is a rich source of bioactive agent of natural background,
which might have potentials for use in the classification of drugs
in pharmaceutical industries. This study has contributed and justifies the claim of the plant as traditional medicine without any
adverse side effect as reported in developing countries compare
with synthetic drugs. The spectra therein have been identified as
shown by the fragmentation patterns and mechanisms as possibly
those of the compounds identified which have medicinal and
pharmacological properties. In spite of the medicinal importance
of C. torelliana, it has short rotation hardwood for variety of
products and ornamentals with specific emphasis on existing and
emerging markets for revenue generation if domesticated.
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