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Abstract
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acid, butyl ester (2.52%), 9-Octadecadienoic acid (Z,Z)-methyl ester (2.51%) and Octadecanoic acid methyl ester

acid>Mystic acid

microorganisms due to natural origin.
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source for different supplement and curative for many ailments with low risk for resistance development by pathogenic
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Introduction

The application of herbal formulations as substitutes for orthodox
medicine is gaining remarkable recognition because of availability, cost
and accessibility all over the world. Medicinal plants are extensively
used as solutions for numerous diseases because they contain relevant
chemical constituents of therapeutic appraisal [1]. The medicinal and
therapeutic potentials of plants have long been credited to the observed
bioactive compounds inherent in them [2,3]. Majority of the populace
in Nigeria and other developing countries subscribe to the utilization
of herbal medicines and formulation. Agricultural products like seeds
are essential sources of oils of pharmaceutical, industrial and nutritional
significance [4]. The appropriateness of oil for a specific purpose is
determined by its characteristics, volatile constituents and to a large
extent its fatty acid compositions. Oil from diverse sources varies in
their fatty acid composition and a single oil source cannot be specifically
suitable for all purposes [5].

Fatty acids and essential oils are employed in a widespread variety of
end-use industries like rubber, cosmetics, medicine, food, plastics and
pharmaceuticals [6] and as a matter of fact they account for the majority
of raw materials utilized in chemical industries [7]. Nevertheless, the
sources of fats and oils are shrinking, indicating the increasing need for
novel sources of oil to enhance the prevailing ones.

Wonderful kola, known as Buccholzia coriacea in the scientific world
is mostly utilized as herb in Nigeria and has acclaimed tremendous
medicinal prowess. Previous studies Nwaichi and Olua [8] had
demonstrated the abundance of phytochemicals of therapeutic benefits
in the seeds of Buchholzia coriacea. It has been reported by numerous
authors [9-11] Ajaiyeoba et al. [1] to be effective in ameliorating
numerous diseases like sinusitis, convulsion in children, earache, nasal
congestion, syphilis, headache, smallpox and gonorrhea. The seeds are
sometimes consumed to enhance memory retention [1]. It has been

employed for countless medicinal purposes and is domicile in most
countries in Africa like Gabon [1], where it has been utilized to treat
smallpox and cure skin itches and Ivory Coast where the seeds are used
to alleviate sinusitis, nasal congestion and headache [12]. Application
of the pulped bark to the chest helps in the treatment of boils and chest
pains. They seeds have anti-helminthic potentials and is conventionally
used in Liberia for the treatment of skin eruption [12]. The anti-fungal
and antibacterial potentials have been reported by Mbata et al. [13],
while Anowi et al. [12] recorded the anti-spasmodic and anti-diarrhoea
characteristics. Most biological activities have been principally credited
to the fixed and volatile oils inherent in the seeds. To the best of our
knowledge there is no detailed characterization of the chemical
composition of the volatile and fatty acid constituents of the seeds of
Buchholzia coriacea.

Taking into consideration the enormous potentials of some
prevailing herbal formulations, this study evaluates the essential oil and
fatty acid composition of oils from seeds of Buchholzia coriacea in order
to complete their chemical characterization and further underscore and
corroborate their potentials for use in the aforementioned industries.
This exploration will be expedient to identify the bioactive compounds
of the oils, which may be culpable for the therapeutic potentials of the
seeds.
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Materials and Method
Methods

Sample collection: Fresh samples of Buccholzia coriacea was
purchased from the herb shop at Mile 1 Market in Port Harcourt,
Rivers State, Nigeria. These collected samples were transported to the
Department of Plant Science and Biotechnology of the University of
Port Harcourt Nigeria, where the Curator identified them. Identified
samples were air dried and milled in a clean Blender.

Extraction of dried samples: Milled samples (10 g each) were
extracted in 20 mL dichloromethane (DCM) after soaking for five
days in a well stoppered bottle. The mixtures were vigorously agitated
and were left to stand for five days. The crude extract was gathered
by sieving into a quartz beaker, the process was repeated two more
consecutive times. The combined aliquot collected was concentrated
on a steam bath to about 5 ml. This was purified by passing through
a pasture pipette on a membrane and air dried to about 2 ml for gas
chromatographic analysis [14].

Gas chromatography-mass spectrometry analysis: The extract of
the sample was subjected to GC/MS analysis, this group of powerful
instruments interfaced helped to characterize the various compositions.
The gas chromatographic Model: 7890A (GC) analysis was performed
on an Agilent Technologies interfaced with Mass Selective Detector
model: 5975C (MSD). The electron ionization was at a 70 V with an ion
source temperature at 250°C. Highly pure helium gas (99.9% purity)
was used as carrier gas, while HP-5 (30 mm x 0.25 mm x 0.320 pum)
was used as the stationary phase. The oven temperature was at 60°C
held for 0.5 min and ramped to 140°C at the rate of 4°C/min holding
for a minute, then ramped to 280° while holding for 5 min at the rate
of 8°C/min. 1 w/l was auto injected. The split ratio was 1:5. Retention
indices for all components were determined according to the Van Den
Dool method [15], using n-alkanes as standard. Identification of the
components was based on the comparison of their mass spectra with
those of internal (computer) library, NIST libraries and some reference
compounds and those described by Adams [16].

Fatty acid methylation and analysis: Using 30 g L' sodium
methylate in methanol, total fatty acids were transformed into their
analogous methyl esters according to the technique illustrated by
Cecchi et al. [17]. For the quantification of fatty acids, heptadecanoic
acid methyl ester was employed as an internal standard. Before analysis,
the fatty acid methyl esters were aspirated and reduced using nitrogen
gas. The fatty acid analysis was carried out with a TRACE GC Ultra
gas chromatograph coupled to ITQ mass 1100 mass spectrometer.
Chromatographic separation was performed on a 105 m x 0.25 mm
I.D., 0.20 mm film thickness Rtx-2330 capillary column. Helium (purity
99.99%) was utilized as the carrier gas at constant flow 2.8 ml.min.
Initial oven temperature was set at 60°C, followed by a linear ramp to
250°C at a rate of 5°C/min. Subsequently, the temperature was raised
to 265°C at a rate of 10°C/min. A split-spitless injector set at 250°C was
always used and injections of 1 pl were performed in the splitless mode.
Transfer line temperature was set at 260°C and the source temperature
at 260°C. The mass spectrometer was operated in the electron impact
mode (EIL, 70 eV). In order to facilitate identification, the retention
times of various fatty acids were compared to those of the standards.

Results

Data from this study uncovered the presence of sixteen essential
oils and ten fatty acids. From the results 1,2-benzenedicarboxylic acid,
mono (2-ethylhexyl) ester (74.88%), was the abundant essential oil

constituents of B. coriacea seed oil followed by 9-Octadecenoic acid
methyl ester (E) (3.08%), while 1-Heptacosanol (0.21%) was the least
essential oil. The fatty acid contents of B. coriacea showed the presence
of saturated, monounsaturated and polyunsaturated fatty acids which
are demonstrated in Table 1. Pentadecanoic acid was the fatty acid
detected in the largest amount in this investigation, with a value of
35.57% followed by Oleic acid and Palmitic acid at values of 26.05%
and 20.185, respectively.

Discussion

The GC/MS characterization of B. coriacea seeds revealed the
existence of fifteen compounds which amounted to 100% of the total
essential oil constituents. The identified compounds of the dried seeds
of B. coriacea, their retention times, percentage composition, molecular
formula, molecular weight and their structures are given in Table 1.
The GC/MS chromatogram displayed in Figure 1 demonstrates the
retention time in minutes of the identified compounds on the X-axis
and the respective percentage peaks and the intensity of various
compounds at their respective retention times on the Y-axis.

The compounds in the essential oil revealed were 1,2-benzene
dicarboxylic acid, mono (2-ethylhexyl) ester (74.88%), 1-Hexadecene
(0.79%), 1-Octadecene (1.58%), Phthalic acid, isobutyl nonyl
ester (1.63%), 1,2-Benzenedicarboxylic acid, butyl ester (2.52%),
Hexadecanoic acid methyl ester (3.22%), Phthalic acid, isobutyl undecyl
ester (0,74%), Dibutyl phthalate (2.52%), 1,2-Benzenedicarboxylic
acid butyl decyl ester (1.16%), 9,12-Octadecadienoic acid (Z,Z)-,
methyl ester (2.51%), 9-Octadecenoic acid methyl ester (E) (3.08%),
-9-Octadecenoic acid (Z)-methyl ester (1.54%), Octadecanoic acid
methyl ester (2.21%), 1-Heptacosanol (0.21%), Phthalic acid dodecyl
octyl ester (1.32%).

These identified compounds have numerous activities biologically
predominantly in the pharmaceutical industry. From this study,
1,2-benzenedicarboxylic acid, mono (2-ethylhexyl) ester (Table 2)
was the major abundant compound in the dichloromethane extract
subjected to GC/MS characterization and this compound has been
reported to possess anti-inflammatory, anti-fungal, anti-diabetic, anti-
oxidant, anti-cancer, anti-retroviral, anti-scabies biological activities
[18-20] as well as strong in vitro cytotoxic activity [21]. More recently, in
vitro cytotoxicity assays of the compound against human hepatocellular
cancer cell lines revealed that 1,2-benzene dicarboxylic acid, mono
(2-ethylhexyl) ester demonstrated cytotoxic activities on the cancer cell
lines [21].

Hexanedecanoic acid methyl ester (Table 2), the second most

SIN Name of Compound Molecular Formula % Total
1 Lauric acid C,, 5.01
2 Mystric acid C,., 1.35
3 Pentadecanoic acid Cis 34.88
4 Palmitic acid C 20.18
5 Palmitoleic acid Cio 1.44
6 Margaric acid C,, 31
7 Oleic acid C gt 26.05
8 Linoleic acid Caan6t 1.65
9 Linolenic acid Claans 5.9
10 Lauric acid C 0.78

22:6n3
Values are means of triplicate determinations
Table 1: Fatty acid constituents of Buccholzia coriacea.
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S/N Compound Retention time (min) Total (%) Molecular formula | Molecular weight (gmol-)
1 1-Hexadecene 129 0.79 C,sHa,, 224 .42

15.29 0.93 CgHss 252.47
2 1-Octadecene 17.42 0.65 CgHas 252.47
3 Phthalic acid isobutyl nonyl ester 16.17 1.63 C,H,0, 348.47
4 1,2-Benzenedicarboxylic acid, butyl ester 16.67 2.52 C,,;H,.0, 236.26
5 Hexadecanoic acid, methyl ester 16.74 3.22 C,,H,,0, 270.45
6 Phthalic acid, isobutyl undecyl ester 16.88 0.74 C,,H,:0, 376.53
7 Dibutyl phthalate 17.16 2.52 C,H,,0, 278.34
8 1,2-Benzenedicarboxylic acid, butyl decyl ester 17.38 1.16 C,,H,,0, 362.5
9 9,12-Octadecadienoic acid (Z,Z)- methyl ester 18.45 2.51 C,,H,,0, 294.47
10 9-Octadecenoic acid, methyl ester, (E)- 18.56 3.08 C,,H,;0, 296.48
11 9-Octadecenoic acid (Z)-, methyl ester 18.56 1.54 C,H;0, 296.48
12 Octadecanoic acid, methyl ester 18.75 2.21 C,,H,,0, 294.47
13 1-Heptacosanol 19.37 0.21 C,H,O 396.73
14 Phthalic acid, dodecyl octyl ester 20.56 1.32 C,H,0, 446.66
15 1,2-Benzenedicarboxylic acid, mono (2-ethylhexyl) ester 23.58 74.88 C,;H,,0, 278.34

The individual Essential oils and their structures were determined using GC/MS and their structures and molecular weight was confirmed using (NIST) National Institute of

Standard Test data base

Table 2: Constituent oils in Buccholzia coriacea seeds.
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Figure 1: GC-MS chromatogram of the dichloromethane extract of the dried
seeds of Buccholzia coriacea (Wonderful kola).

abundant compound was reported by Hema et al. [22] to possess
hypocholesterolemic, anti-oxidant, anti-fungal and nematicidal
activities and recently Nwaichi et al. [1] demonstrated the anti-
hyperlipidemic potential of B. coriacea seeds in Wistar rats. Also, Syeda
et al. [18] and Hema et al. [22] reported that 9-Octadecenoic acid,
methyl ester (Table 2), among phytocompounds detected in this study
possesses anti-oxidant and anti-carcinogenic activities.

Furthermore, Di-n-butyl phthalate (Table 2) identified as one of
the phytochemicals in this study possesses anti-microbial as well as
anti-malarial and anti-fungal activities biologically [23]. On the other
hand it is also used as a solvent for dye, employed as a plasticizer in the
production of plastics and for myriad products [24]. However, Shanna
et al. [25] said that phthalate esters cause the decline of human sperm
counts and testicular atrophy in experimental rats [26]. Di-n-butyl
phthalate is easily emitted into the environment during the industrial
process in the conversion of phthalate into plastics; hence, human
populations are exposed to phthalates through medical materials,
consumer products and foods [27]. Moreover, Octadecanoic acid
methyl ester (Table 2) has also been reported as a potent anti-fungal,
anti-bacterial and anti-microbial material at low pH [28]. As presented
in Table 1 saturated fatty acids were established as the predominant
fatty acids in Buccholzia coriacea seed oil. The saturated fatty acids
detected in the largest amount constituted 65.96% of total FAMEs in
B. coriacea seed oil and they were represented in descending order
by Pentadecanoic (C,,), Palmitic (C,,) Lauric (C,), Margaric (C ),
Palmitoleic (C,,) and Mystric (C ) acids in the amounts 34.88%,
20.18%, 5.01%, 3.10%, 1.44%, 1.35%, respectively. Pentadecanoic acid
(C,,) was the predominant saturated fatty acid 34.88%.

As a matter of fact, several investigations [29,30] established diverse
impacts of saturated fatty acids on human health. It has been reported
that mystric acid and lauric acid increase total cholesterol levels in the
plasma, the former due to elevation of both low density lipoprotein
and high density lipoprotein concentrations, the latter as a result of an
increase in low density lipoprotein concentration. The results of this
study is not in consonance with Kostik et al. [31], who reported high
values of lauric acid for coconut oil and palm oil, while the content of
mystric acid was also lower than the reports for cashew and melon seed
oil. However, the levels of the aforementioned fatty acids are relatively
low in the sample as shown in Table 1 and may not likely portend danger
upon consumption. However, other authors Mensink et al. [32] and
Lawrence et al. [33] reported that the ratio of total cholesterol to high
density lipoprotein is a better predictor of coronary heart disease than
the value of low density lipoprotein cholesterol. Oils abundant in lauric
acid reduced the ratio of total cholesterol to high density lipoprotein
cholesterol. Conversely, palmitic acid and myristic acid affected this
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ratio in a small proportion. The palmitic acid content (Table 1) of this
present study is comparable to those of D. mespiliformis, C. pulcherrima
and A. lebbeck seeds as reported by Adewuyi and Oderinde [34]. The
palmitoleic acid content of the seeds of B. coriacea was low but was
higher than the value reported for pumpkin seed oil and sunflower
evaluated by Orsavova et al. [35].

Furthermore, the Mediterranean diet is renowned all over the
world as a diet with negligible sum of saturated fatty acids with
elevated consumption of olive oil. Avocados, red meat, high fat fruits
and nuts, etc., are some of the natural sources of monounsaturated
fatty acids. Oleic acid was the abundant monounsaturated fatty acid in
the amount of 26.05% and this concentration was high in comparison
to those observed for melon seed oil (14.73%) and rubber seed oil
(23.74%) as reported by Bello and Anjorin [36] but was however lower
than those observed by Bello and Anjorin [36] for cashew seed oil,
ground nut oil and pumpkin seed oil. According to FAO/WHO ([37]
monounsaturated fatty acids might increase high density lipoprotein
and decrease low density lipoprotein levels in the blood. Oleic acid
unlike polyunsaturated fatty acids might encourage insulin resistance
(FAO/WHO) [37] and has been documented as an anti-inflammatory
agent and anti-apoptotic agent [38].

According to MiSurcova [39] the principal source of polyunsaturated
fatty acids like Linoleic acid and Linolenic acid is marine phytoplankton
and algae producing the focal part of fish feed while leafy vegetables,
seeds and nuts etc. accounts for the terrestrial sources [40]. The most
abundant polyunsaturated fatty acid discovered in B. coriacea seed oil
is Linolenic acid (5.90%) and it was lower than those reported by Rajah
[41] for pumpkin seed. The importance of polyunsaturated fatty acids
on humans in the prevention of hypertension, coronary heart diseases,
renal disease, cardiovascular diseases etc. has been emphasized in recent
studies [42] and thus the presence of this fatty acid and Hexanedecanoic
acid methyl ester (Table 2) may have mediated the antihyperlipidemic
potentials of the seed as reported by Nwaichi et al. [1].

Conclusion

It is concluded that some of the identified compounds contribute
beneficial role to human beings and have been considered as new source
for different supplement and curative for many ailments with low risk for
resistance development by pathogenic microorganisms due to natural
origin. From obtained results, Buccholzia coriacea could be suggested as
a new potential source for natural therapeutic use in many remedies and
could be a potential source for useful drugs like anticancer types.
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