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The importance of herbs and plant- related substances in the management of disease cannot be
underestimated. The aim of this study was to determine the phytochemicals in oil palm leaf
using various extracting solvents: water, methanol, ethanol, acetone and petroleum ether.
Phytochemical analysis was carried out by standard procedure, while chemical composition was
determined using GC-MS. The results showed that petroleum ether extract had the highest yield

and was closely followed by methanol extract while the least yield was water extract.

Phytochemicals analysis of crude oil palm leaves revealed the presence of saponins, steroid,
Copyright: © 2019 Onakurhefe et al. This is an  flavonoid, reducing sugar, tannin and alkaloids. From the quantitative phytochemical analysis,
open-access article distributed under the terms of the  reducing sugar had the highest percentage content and this was followed by tannin, alkaloids,
Creative Commons Attribution License, which  cardiac glycoside and flavonoid. Saponin and steroid had the least percentage content. The
permits  unrestricted  use,  distribution, and  results also showed that petroleum ether was the best extracting solvent compared to the other
reproduction in any medium, provided the original  solvents used. The GC-MS identified a good number of phytochemicals in oil palm leaf. Thus,
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we suggest the possibility of utilizing oil palm leaf as a source of herbal remedy.
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Introduction

Plants are regarded as indispensable and important
component of human existence as they abound almost everywhere that
humans exists. Simply put, man often lives in a symbiotic relationship
with them as several human activities helps in providing the needed
nutrient for their survival.® Plant growth and maturation leads to a
continual source of nourishment in form of food and medicines for
man.* ® Several medicinal plants are used in different cultures for the
purpose of curing, altering physiological and pathological conditions
and are regarded as a major component of what is needed to sustain
good health.®®
Plant products are continually been explored for the synthesis of
pharmaceuticals and their allied products. Thus the World Health
Organization (WHO) submits that most developing nations depends
on herbal medicines for their health needs.’The continual exploration
of the characterization, isolation and purification of plant natural
products as alternatives to synthetic drugs often harmful to man are
increasingly been encouraged.'®** Thus the successful identification of
chemical constituents of plants is continually an avenue for drug
discovery needed to tackle different illnesses threatening human
existence."

Oil palm (Elaeis guineensis) is characteristically attributed to the
tropical environment and isregarded as one of the largest sources of
consumable vegetable oil. Its leaf however is a major waste of the
palm oil production industry as it is mostly disregarded and allowed to
rotten away after the oil palm fruit has been harvested."*** The oil
palm leaf is said to have several medicinal properties among which are
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1518 antimalarial, antimicrobial’,'® anticancer,*

19,20

wound healing,
antihypertensive, anti-diabetic and antidyslipidemic effects.
Bearing in mind the need to explore the medicinal prospects of this
agricultural waste, this study was aimed at the characterization of the
chemical constituents of the different solvent extracts of the oil palm
leaf.

Materials and Methods

Oil Palm Leaf and Chemicals

Leaves of Elaeis guineensis were collected from Ovwor Mixed
Secondary School in Ughelli, Delta State, Nigeria in the month of May
11, 2016. The leaves were authenticated and identified at Forestry
Research Institute of Nigeria, Ibadan with voucher number of
F101173.The solvents and reagentswere products of British Drug
House Chemicals, Poole, England.

Preparation of Leaf Extracts and determination of yield

The leaves were rinsed with water to remove sand and unwanted
materials. The palm leaves were sundried under partial shade to
constant weight and then ground into fine particles using electric
blender. One hundred grams (100g) of the powdered palm leaves was
macerated in 400 mL of the respective solvents (water (40°C), ethanol,
methanol, acetone and petroleum ether (95% v/v) for 48 hrs. The
mixtures were filtered with clean muslin cloth. The filtrate was
concentrated using a rotary evaporator at 45°C. The percentage yield
of each extract was determined for each solvent. The samples were
stored in refrigerator until needed for further analyses. From the crude
extracts (water, ethanol, methanol, acetone and petroleum ether
extract) 2.5 g of each was mixed together to generate the blended
mixture.

Qualitative and Quantitative Phytochemical Analysis

The extracts of oil palm leaves were subjected to qualitative test for
the presence of different bioactive components according to the
methods described below. Reducing sugar, saponins, steroids and
flavonoids were determined as described by Sofowora.? While
alkaloids, tannins and cardiac glycosides were determined as
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describedby Trease and Evans.?? The methods outlined by Harborne®
was adopted in the quantitative determination of alkaloid, cardiac
glycosides, reducing sugar and saponin contents. The tannin contents
were estimated according to Sofowora?’using tannic acid as standard.

Gas Chromatography Mass Spectrometry (GC-MS) Analysis

GC-MS was carried out using the method of Dhivya and
Manimegalai.?* Identification and quantification of the compounds
based on their mass-to-charge ratio was determined by the mass
spectrometer.”*Chemical analysis was by triple quadruple gas
chromatography mass spectrometry. Analysis was performed in TIC
scan mode. Oven temperature was set at 50°C for 2 min and
programmed at 50°C to 230°C at a rate of 4°C/min and at hold 230°C
for 2 min resulting in the complete elution of peaks analysed. The
Identification of constituents was based on comparison of constituent
of analyte in NIST Libraries using mass Hunter Software.

Results and Discussion

The percentage yield of the crude extracts of E. guineensis leaves
(Table 1) indicates that petroleum ether extract had the highest yield
and was closely followed by methanol extract while the least yield was
waterextract. The possible reason for the high yield of petroleum ether
in the extraction may be predicated on the type of phytochemical
present in the oil palm leaves. The effects of type of phytochemical on
yield as well as the efficacy of non-polar solvent have been reported
previously.? % Moreover, the efficacy of methanol in the extraction of
various phytochemicals is liberally reported.??* This is predicated
onthe polarity as earlier reported by EI-mahmood et al**who noted that
solvent polarity is a very significant factor in the extraction of plant
active components.

The qualitative phytochemical screening of E. guineensis leaves in
different solvents (water, ethanol, methanol, acetone, and petroleum
ether) indicates the presence of phytochemical constituents in the
different solvent extracts including the blended mixture of the extracts
(Table 2).The quantification of phytochemicals present in oil palm
leaves further confirmed the presence of saponins, steroids,
flavonoids, reducing sugars, tannins and alkaloids (Table 3). Similar
phytochemicals have also been previously reported to be present in oil
palm leaf methanol extracts by Yin et al."'The presence of the various
phytochemicals in all the solvents corresponds to previous studies
which suggested that most organic solvents are able to dissolve many
of the plant’s chemical constituents.”*#The presence of alkaloids,
tannins and flavonoids may be responsible for the plants earlier
reported antioxidant activity and hence, the medicinal potentials of oil
palm leaf as reported byFebrina et al.*For instance, saponins are
reported to possess several anti-inflammatory activities and are often
responsible for the anti-lipidemic properties contributing to the
reductive capabilities of heart diseases found in most plants.**®
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Table 1: Percentage yield of the crude extracts of E.
guineensis leaves

Extracting solvent  Leaves powder Yield (%)
of E. guineensis (g)

Water 100 6.16

Methanol 100 14.4

Ethanol 100 11.12

Acetone 100 12.8

Petroleum ether 100 17.25

Likewise, the alkaloids are said to possess anti-irritant, anti-
secretolytic, antimicrobial and anti-parasitic effects.®

The GC-MS analysis of E. guineensis leaves extracts revealed the
presence of various chemical constituents in the different solvent
extracts, and were abundant in the following order: water extract <
ethanol extract< acetone extract<methanol extract < petroleum ether
extract < blended mixture. These chemical constituents are shown in
tables 4, 5, 6, 7, 8a, 8b, 9a, 9b, 9c, 9d and 9e.

The possible reason the ethanol extract had more phytochemical than
the water extract in the detection of the chemical constituents may be
due to the high presence of a number of alkenes and long chain
carboxylic acids which were not present in the water extract.*’ The
acetone extract on the other hand had more constituents than the
ethanol extract. The methanol extract of E. guineensis indicates the
presence of more compounds and may be more effective than the
ethanol extract due to the presence of four alkanol compounds,
squalene and benzoic acid ester which were not found in the ethanol
extract.®®

The petroleum ether had the highest level of effectiveness in the
detection and characterization of phytochemicals in E. guineensis leaf.
Some chemicals which were not present in other solvent extracts were
detected and this may also have occurred as a result of the high level
of non-polarity of the petroleum ether. The higher number of
chemicals in the petroleum ether extract may not be unconnected with
hydrophobicity of the chemicals thereby making them more soluble in
less polar solvents. However, evidence in literature submits that
substances containing compounds with high level of hydrophobicity
tend to dissolve more in high polar compounds.®**~. This may be the
basis for the good number of possible chemicals detected in the
methanol extract.

Table 2: Qualitative analysis of secondary metabolites of E. guineensis leaves

Phytochemicals Water Methanol extract Ethanol Acetone Petroleum Blended mixture
extract extract extract ether extract of extracts
Alkaloids + + + + + +
Saponins + + + + + +
Tannin + + + + + +
Cardiac glycoside + + + + + +
Reducing sugar + + + + + +
Flavonoids + + + + + +
Steroids + + + + + +

+ = present.

283

© 2019 the authors. This work is licensed under the Creative Commons Attribution 4.0 International License



Trop J Nat Prod Res, September 2019; 3(9):282-297 ISSN 2616-0684 (Print)

Table 3: Quantitative phytochemical screening of E.

guineensis leaves crude sample.

Phytochemical

Mean + SD (mg/g)
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The blend of all solvent extracts of E.guineensis leaves revealed the
presence of higher number of phyto-compounds (Tables 9a -e) which
is a conglomeration of all the phyto-compounds present in all the
solvent extracts.The presence of these phytochemicals makes oil palm
leaf a potential nutraceutical. This assertion is in tandem with studies

i +
Alkaloids 3.54£0.23 that opined thatseveral plant materials with pharmacological activities
Saponins 0.45 +0.08 have been reported to hazve high levels of flavonoids, saponins,
: alkaloids and polyphenols.*
Tannins 4.22£032 That different solvents detected different phytochemicals are no
Cardiac glycoside 3.11+0.34 surprises as different solvents have been associated with different
. potentials in the dissolution of chemical compounds.”” % Moreover,
Reducing sugar 734033 the current investigation had implicated petroleum ether as a
Flavonoids 2.89 £0.02 potentially good extracting solvent for the phytochemicals inherent in
- oil palm leaf. However, it is apparent that combination of solvents is
Steroids 0.36£005 the ideal system for detection of most of the phytochemicals present in
oil palm leaf.
Table 4: Possible phytocomponet of E. guineensis leaves water extract
RT (min) Molecular weight Names Formula Compound nature Structure
2.764 126 3-Octyn-1-ol
CgH14O Alkanol
HO—,
\\
Y [—
E— A
M,
M,
—
\
2.982 106 cis-Bicyclo[4.2.0]octa-3,7-diene CsHio Alkene H
r
k/ H
3.657 106 Tricyclo[3.2.1.0<2,4>]oct-6- CsHio Alkene
ene,(1,2,4,5)- II'
i}
—f
-",:2 ._—-"1":.____%%\),_ —
4.939 84 2-Butynoic acid C4H40, Carboxylic acid O
OH
5.042 116 2-Hexanol, methyl ether C7H160 Alkanone
//\\\_//\ /"/
14.872 184 11-Dodecenol C12H240 Alkanone
~ M
A AN N/
\\\ﬁ \/ \//\\/ \/ \4
22574 402 1,2-Pentanediol, 5-(6- CaoH3sBrOs Alkanol HO\
bromodecahydro-2-hydroxy-
2,5,5a,8a-tetramethyl-1-
naphthalenyl)-3-methylene-
p yl) y! v N
///\““ .
J OH
B X\
7
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Table 5: Possible phytochemical component of E. guineensis leaves acetone extract

e

No. RT Molecular Names Formula Compound Structure
(min) weight nature
1 4.309 98 4-Penten-2-one, 4-
methyl- CeH100 Alkanone o )"x
{,/[\H
2 4,933 116 2-Pentanone, 4- CeH1,0, Alkanone
O OH
hydroxy-4-methyl- )I\
3 14.872 116 4-Methyl-2-hexanol C7/H10 Alkanol T ,/ﬁ&[/
\I OH
4 14.941 210 2,4,6,8-Tetramethyl-1-  CisH3o Alkene
undecene J l
f’x,‘\\v \H\‘v" \\"‘ fﬁ%\*
5 15.335 278 Neophytadiene CaoH Alkene
20138 \ (\\H /W//\ /\( ’/\\//\\H /%
6 15.782 296 3,7,11,15-Tetramethyl-  CyoH10O Alkanol
2-hexadecen-1-ol ‘ l J
/ mj\ﬁ N ™y
7 16.154 194 1-Tetradecyne CusH26 Alkyne
.
A\
\v/-“\ N\//\\"/\\ e
8 17.744 222 1-Hexadecyne CiHao Alkyne
/
-, A %
VAVAVAVAVAVAN
9 21.836 236 2R,3R,4aR,5S,8aS)-2-  Ci5H240; Alkanone y LIJJ\
Hydroxy-4a,5- S P oH
dimethyl-3-(prop-1- [ jl\/
yl1-3-(prop - -
en-2- \| \I'[
yl)octahydronaphthale '
n-1(2H)-one
10. 24.742 402 1,2-Pentanediol, 5-(6- CaoH3sBrOs  Alkanol

bromodecahydro-2-
hydroxy-2,5,5a,8a-
tetramethyl-1-
naphthalenyl)-3-

methylene-

HD"‘H

H ==

is T
= % all
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Table 6: Possible phytocomponentof E. guineensis leaves ethanol extract

No. RT Molecular Names Formula Compound nature Structure
(min) weight
1 2.861 122 Bicyclo [5.1.0] octane, -
/
8-methylene- CoHis Cycloalkane ( )\)
2 10.901 104 1,3,5,7- CsgHs Cyclolkene

Cyclooctatetraene

3 11.896 194 1-Tetradecyne CiaHag Alkyne

\
NAAANANA/

7/ k/\)\/ \/Lx/\/ N
5 14.964 210 2,4,6,8-Tetramethyl-1-  CisHso Alkene
undecene
//\\\/U\\)\J/K‘

4 14.886 278 Neophytadiene CaoHass Alkene

6 15.135 222 1-Hexadecyne CiHao Alkyne
)/
//
\ /\ AN/
VVVVVAA
7 16.165 256 n-Hexadecanoic acid Ci6H3202 Carboxylic acid '
‘ A A y
‘\\1/ \VAVAVAVAVAVAY.
K
8. 17.750 240 Oxirane, tetradecyl- C16H320 Alkane |\_\
0/ \ﬁ
\_\_\
—
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Table 7: Possible phytocomponentof E. guineensis leaves methanol extract

No. RT Molecular Names Formula Compound Structure
(min) weight nature
1 2.861 122 Bicyclo [5.1.0] octane, 8-methylene- —
CoHu4 Cycloalkane i/ ‘>:
2 5.150 106 1,1-Difluoro-cis-2,3-dimethyl- Alkane E e
cyclopropane CsHgF> )
A
3 14.872 168 2,4,6-Trimethyl-1-nonene CioHoa Alkene ‘ J
4 14.941 160 1-Methoxy-3-hydroxymethylheptane CoH200, Alkane Py /\(\/0\
.
~OH
5 15.135 142 3-Nonen-1-ol, (2)- CoH150 Alkanol HOH
\1/\\\//\/
6 15.347 142 2-Nonen-1-ol CgH150 Alkanol n
N S o
N N \‘-/ AN
7 16.154 116 Hexanoic acid CeH120, Carboxylic acid ‘[:"
T~ T~ ~—on
8 16.159 184 Z-2-Dodecenol C12H240 Alkanol N A
ANVAWA _/\
AVAVAVAVANA'
9 17.750 240 Oxirane, tetradecyl- C16H30 Alkane [>—
o .
;\
\_\_\
10 21.155 222 1,2-Bis(trimethylsilyl)benzene C12H2,Si, Benzene |/.~
T S'MH
=,
[[:__/' -
. e
I~
11 21.166 296 Benzoic acid, 4-methyl-2- C14H2403Si, Benzoic acid \\\_SL _—
trimethylsilyloxy-, trimethylsilyl ester ester —_ //(Ij
Kjl\{
N o
F— g
|
12 22516 222 1-Methylene-2b-hydroxymethyl-3,3-  CisHa0 Cycloalkane H OH
dimethyl-4b-(3-methylbut-2-enyl)- T

cyclohexane.
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13 22.522 222 2,4,4-Trimethyl-3-hydroxymethyl- C15H260 Cycloalkene
5a-(3-methyl-but-2-enyl)-cyclohexene f/ \*‘r
\\T P K“\/”OH
14 24.147 222 Farnesol isomer a CisH260 Alkanol
N ,//. //\\/\\?’// \/\T///’ \\/ g
15 24731 410 Squalene CaoHso Squalene \M/\)
qu AYAVAYAYA
Table 8a: Possible phytocomponentof E. guineensis leaves petroleum ether extract
No. RT Molecular Names Formula Compound Structure
(min) weight nature
1 3.623 84 Cyclopentanone CsHgO Alkanone i
2 4,778 90 Glyceraldehyde C3HgO3 Aldehyde
OH
Ho\_\\/ /L\\////,/ o
3 5.213 120 2-Propenoic acid, chloromethyl  C4HsCIO, Alkanoate . o cl
/%A\ - \“‘\-,///
ester
L]
4 5.608 102 Thiophene, tetrahydro-3- CsH10S Thiophene
methyl- A’\
. /
5 5.614 102 Thiopyran, tetrahydro- CsH10S Thiopyran |\/ij
k‘“—-ﬁs,/
6 5.751 90 Dihydroxyacetone C3HgO3 Alkanone
o
7 5.751 180 dl-Glyceraldehyde dimer CesH1206 Aldehyde ﬁ T
P e ] HO//\\(//
OH OH
8 6.707 144 2,4-Dihydroxy-2,5-dimethyl- CsHsO4 Alkanoate
3(2H)-furan-3-one \—/
\
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9 8.463 144 4H-Pyran-4-one, 2,3-dihydro- CeHgO4 Alkanoate o
3,5-dihydroxy-6-methyl- HO____ j//OH
T O/
10 8.624 105 Carbamic acid, hydroxy-, ethyl C3H;NO; Alkanoate
__NH /o\/ -
ester HO \”’
(o]
11 9.030 190 Cyclohexan-1,4,5-triol-3-one-1-  C7H100s carboxylic acid .
H : O
carboxylic acid d
12 9.104 100 4-Cyclopentene-1,3-diol, trans-  "CsHgO> Alkanol =
= - a
13 9.110 120 Benzofuran, 2,3-dihydro- CgHsO Furan o~ O
P,
[\ |,\7//;[j >
\\‘/ T ——
14 9.305 162 Phenol, 4-ethenyl-, acetate C10H100- Phenol o
oY
)
== \// =
Table 8b: Possible phytocomponent of E. guineensis leaves petroleum ether extract
No. RT Molecular Names Formula Compound Structure
(min) weight nature
15 9.591 180 D-Mannopyranose Cs H1206 Pyranose T
R =
b
16 9.854 180 d-Gulopyranose CsH1206 Pyranose Ho
OH O
S
S S
17 9.860 150 2-Methoxy-4-vinylphenol CoH1002 Phenol =
-
? 71
o
/j/
18 10.140 170 4-Nonenoic acid, methyl ester C10H1802 Carboxylic P 0. S N
acid T(
0
19 10.489 252 11-(2-Cyclopenten-1-yl) Ci6H2802 Carboxylic HO\fO
undecanoic acid, (+)- acid I
=
20 10.495 174 2-Pentanone, 5,5-diethoxy- CoH1503 Ketone =
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21 10.998 148 1,4,2,5 Cyclohexanetetrol CsH1204 Polyhydric HO //“\\]/_,,OH
alcohol HO;]:\\// ~— o
22 11.897 138 3-Methyl-2-(2-oxopropyl)furan ~ CgH100> Furan T
-;::':;;"""C’“:.;:g- -
23 12.068 180 3',5'-Dimethoxyacetophenone C10H1203 Ketone O
(&)
. D
—— o
24 13.207 210 3-Fluorobenzoic acid, 2,2- C1oH1sFO; Benzoic acid j
dimethylpropyl ester g To T
E\,/: A
T
:
25 14.540 275 Homatropine Ci16H21NO3 Amine ‘
N
le o \
AT | /
e -\T_'_'-‘:F—Q \ N
A /
7\
o OH
26 14.866 296 3,7,11,15-Tetramethyl-2- Ca0Ha0O Alkanol
hexadecen-1-ol )\ J\f L ] K/,\
W T " ™0H
27 15.341 250 1-Octadecyne CigHas Alkyne R
s \\/\“_/\\/ /\\ /\\ /\/\/'\\_
R
28 16.165 256 n-Hexadecanoic acid Ci6H3202 Carboxylic 0
\\\\"/\\//\\/p\//\\/f\/ SN
OH
29 17.750 240 Oxirane, tetradecyl- Ci6H220 Alkane [
& N
\
Table 9a: Possible phytocomponent of E. guineensis leaves extract of blended mixture
No. RT Molecular Names Formula Compound Structure
(min) weight nature
1 2.839 118 Methoxymethyl) trimethyl silane CsH140Si Alkoxyl alkane .
%,4/’
2 2.844 118 2-Propanol, 1-(1-methylethoxy)- CsH140; Alkanol
: O,/'\I///
OIH
3 2.982 106 cis-Bicyclo[4.2.0]octa-3,7-diene CsHio Alkene

[
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4 3.789 84 Cyclopentanone CsH80 Alkanone i
5 4.286 90 Glyceraldehyde C3HsO3 Aldehyde on
HO\\\//L\_V,///’O
6 4.887 98 4-Penten-2-one, 4-methyl- }
CeH100 Alkanone = \l\
7 4.910 106 1,1-Difluoro-cis-2,3-dimethyl- Alkane E E
cyclopropane CsHsF» ;‘;’
A
8 4.962 166 2-Pentanone, 4-hydroxy-4-methyl- CeH120, Alkanone = =H
T
9 5.022 116 2-Hexanol, methy! ether C7H160 Alkanone e~ _—
I
10 5.213 120 2-Propenoic acid, chloromethy! ester C4HsCIO; Alkanoate /%//\TT/O\\///CI
(&)
11 5.606 102 Thiophene, tetrahydro-3-methyl- CsH10S Thiophene /J\
< 7
- .
12 5.672 102 Thiopyran, tetrahydro- CsH10S Thiopyran /“Hj
\S’/
13 5.786 180 dl-Glyceraldehyde dimer CeH1206 Aldehyde C|’ 0|
HC)/A\T/J Hoo /J
OH O];
14 6.312 128 1H-Indene, 1-methylene- CioHg Indene p
[(coT >
15 6.707 144 2,4-Dihydroxy-2,5-dimethyl-3(2H)- CsHsO4 Alkanone HO
furan-3-one s /
,.".-"I "-. —
///\O/K\‘OH
16 7.474 158 1-Octanol, 2,7-dimethyl- CioH220 Alkanol J
Ho//\\r//\// ~ T
17 7.645 170 trans-2-Undecen-1-ol C11H2,0 Alkanol 0[4
NN
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Table 9b: Possible phytocomponentofE.guineensisleaves extract of blended mixture

No. RT Molecular Names Formula Compound Structure
(min) weight nature
18 7.920 173 Hydroxylamine, O-decyl- Ci1oH2sNO Amine P . 0
\v/\\\//\\// \\//” S~ \NHQ
19 8.436 144 4H-Pyran-4-one, 2,3-dihydro-3,5- CeHsO4 Alkanone o
dihydroxy-6-methyl-
Ho\_\ //,OH
— o
20 8.458 73 o-Allylhydroxylamine CsH;NO Amine o
HoN-" =
21 8.687 105 Carbamic acid, hydroxy-, ethyl ester CsH;NO3 Alkanoate NH o
S
(o]
22 8.767 190 Cyclohexan-1,4,5-triol-3-one-1- C7H100¢ Carboxylic .
carboxylic acid acid o
23 8.944 100 4-Cyclopentene-1,3-diol, trans- CsHsO; Alkanol =
, __:-’
ey
24 9.030 190 Cyclohexan-1,4,5-triol-3-one-1- C7H1006 Carboxylic acid =N
carboxylic acid N
25 9.087 120 Benzofuran, 2,3-dihydro- CsHsO Furan _—~_ _o©O
[ Fa N
I'\,)/" .
26 9.596 162 Phenol, 4-ethenyl-, acetate CioH100; Phenol o
O
.
S gt ©
27 9.705 180 D-Mannopyranose Ce H1206 Aldehyde oH
HO, LOH
HO™ Oj\
OH
28 9.837 180 d-Gulopyranose CsH1206 Aldehyde HO
OH O
S
S Om
29 9.905 150 2-Methoxy-4-vinylphenol CoH1002 Phenol o
e O\
S
e
/:r
30 9.963 150 4-Hydroxy-3-methylacetophenone CoH100, Alkanone

LT
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Table 9c: Possible phytocomponentofE.guineensis leaves extract of blended mixture

No. RT Molecular Names Formula Compound Structure
(min) weight nature
31 10.129 170 4-Nonenoic acid, methyl ester C1oH180 Carboxylic acid
y 10118872 Y //O\T'\A/\\//“\\
o]
32 10.495 174 Cyclohexane, 1,2,4-trimethoxy-, CoH1503 Cycloalkane ——
stereoisomer |1 - |
I
I
33 10.563 252 11-(2-Cyclopenten-1-yl)undecanoic Ci6H2802 Carboxylic acid Ho\fo
acid, (+)- T
r
34 10.666 174 2-Pentanone, 5,5-diethoxy- CoH1503 Alkanone \\I
G |/\\//§O
r
35 10.878 104 1,3,5,7-Cyclooctatetraene CsHs Cyclolkene
36 10.941 148 1,4,2,5 Cyclohexanetetrol CeH1204 Polyhydric Ho ,/‘\\]A o
alcohol HQ:I:\V/ —~ o
37 10.998 164 2-Deoxy-D-galactose CeH120s Aldehyde T T
"c'*w\)\r-f —my
38 12.063 180 3',5'-Dimethoxyacetophenone C10H1203 Alkanone o
\
)
- A
\HO,/ — ‘H._O/
39 13.236 210 3-Fluorobenzoic acid, 2,2- C12H15FO> Alkanoate 0
dimethylpropyl ester A~ J\ o~
N \
| ) \
AN
T
F
40 13.527 275 Homatropine C16H21NO3 Amine |
N
I VY
P J; ~_ N,
£ ~T=—0 />—/
hY
O/ \\
OH
41 13.659 168 2,4,6-Trimethyl-1-nonene CioHoa Alkene ‘ J
42 14.815 184 11-Dodecenol Ci2H240 Alkanol
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43 14.872 160 1-Methoxy-3-hydroxymethylheptane CoH200; Alkane o~ /\[/\/0\
ToH
44 14.941 142 3-Nonen-1-ol, (2)- CoHi150 Alkanol -
e
Table 9d: Possible phytocomponentof E. guineensis leaves extract of blended mixture
No. RT Molecular Names Formula Compound Structure
(min) weight nature
45 15.004 142 2-Nonen-1-ol C9H;50 Alkanol n
SN A
AVANVAVAVEAN
46 15.135 194 1-Tetradecyne CuH2s Alkyne
3
N\
N N\#/‘\VK\\ ye
47 15.273 222 1-Hexadecyne CiHzo Alkyne
y/
//
N oA S
VVNV NV VAN
48 15.336 250 1-Octadecyne CigHas Alkyne
/\ \/A\//l\‘y /\\ /"\ /\, /\/’\\
A
49 15.341 256 n-Hexadecanoic acid Ci6H3202 Carboxylicacid (. P . -
N \‘\// \\J//f\\\/ \'\._,.a/ﬁ\\
CH
50 15.782 240 Oxirane, tetradecyl- Ci6H320 Alkane [>—
o \ﬁ
H
N
Y
51 16.177 184 Z-2-Dodecenol Ci2H240 Alkanol A .
\//\ N //\ /\\J\
VARV VA w— OH
52 17.842 222 1,2-Bis(trimethylsilyl)benzene C12H25Si; Benzene S|/~
o "'m.hk_\‘_
T,
Ij'i__/' _
e Hsl':;_
53 17.945 296 Benzoic acid, 4-methyl-2- C14H2403Si, Benzoic acid
trimethylsilyloxy-, trimethylsilyl ester ester
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54 21.155 236 Cyclobarbital Ci12H16N203 Amide 7 .
N
O 1//4\ ==
Hmﬁ //I'LH
I
55 21.166 280 2-Myristynoyl-glycinamide C16H2sN202 Amide 0
M NHy
=" NH
//\\//\\/’«\/\\A/ Ir
56 21.418 222 1-Methylene-2b-hydroxymethyl-3,3- CisH260 Cycloalkane H CJH
dimethyl-4b-(3-methylbut-2-enyl)- e
cyclohexane. /k
\f//\ N\
57 21.830 222 2,4,4-Trimethyl-3-hydroxymethyl-5a- CisH20 Cycloalkane —
Sy
(3-methyl-but-2-enyl)-cyclohexene J
T 7¢\\\,./ ‘\/’OH
T Py
Table 9e: Possible phytocomponent of E. guineensis leaves extract of blended mixture.
RT Molecular Names Formula Compound Structure
(min) weight nature
22.516 296 3,7,11,15-Tetramethyl-2-hexadecen-1- ~ CyoH4oO Alkanol
ol L
/L\/"\JJV'\---' '\/"""\/K/A“"-OH
22.522 370 Cyclopentasiloxan, decamethyl- Ci0H3005Sis Cycloalkane N
— Si\\O//sk_\O
T | T / |
/SI\\‘O//SI\O//S{./-
22.591 390 Diisooctyl phthalate C24H3504 Alkanoate .
24.722 402 1,2-Pentanediol, 5-(6- CaoH3sBrO3 Alkanol
bromodecahydro-2-hydroxy-2,5,5a,8a-
tetramethyl-1-naphthalenyl)-3-
methylene-
24,731 370 9,12-Octadecadienoic acid (Z,2)-, Alkanoate
phenylmethy! ester CasH3s0;
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Conclusion

This study revealed the presence of several phytochemicals of
biological relevance and a good number of chemicals were identified
in the different solvent extracts of oil palm leaves using GC-MS. The
study also indicated that petroleum ether had the highest capability for
extracting the components of the plant leaves, and the presence of
these chemicals may suggest the possible utilization of the plant
material in herbal medicine.
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