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Abstract: This study evaluate the chemical profiling and bioactivities of selective organic compounds from fruits of Olea ferruginea and its
comparison with Olea europaea from three unexplored locations of Pakistan. The oil was characterized into fatty acids by GC-MS and FT-IR.
Antioxidant activities were detected by DPPH, ABTS and H,0, scavenging bioassays. For cytotoxicity, Brine-Shrimp-Cytotoxicity-Bioassay was
tested. The extracted oil was checked against five bacterial strains. Higher quantity of phytochemicals and yields of oil were present in fruit of
Olea ferruginea collected from Malakand as compared to other locations. Prominent inhibitory activity against E.coli and S.aureus was observed
during antibacterial assay. Good quality oil with antioxidant properties obtained from fruit of Olea ferruginea from Malakand. The comparative
studies revealed the same qualitative composition of both species but Olea europaea showed greater oil-yield than Olea ferruginea. In
consequence, the wild species Olea ferruginea was found to be economical, wild and drought tolerant.

Keywords: Extraction, flavonoids, phenols, methanolic extracts, antioxidant.

INTRODUCTION

P AKISTAN edible oil sector has drawn increased atten-
tion over the past few decades owing to the focus on
their qualitative and quantitative analysis and to their
health related studies. The government has not only
stepped up efforts to fulfill the necessity of edible oil in
Pakistan but has also spent rising amount of foreign
exchange on edible oil imports.[!] Pakistan has become the
third largest importer of cooking oil after China and India.
Pakistan imports crude and refined cooking oil from
Indonesia and Malaysia and soybean oil from North
America and Brazil. The import of crude and refined
cooking oil has increased to 2.6 million tons per annum in
Pakistan.[?l The presence of large amount of saturated fatty
acids in edible oils (soybean, sunflower, and canola) and
high import rates are priority issues for food safety of
Pakistan. To fulfill the requirement of edible oil the current

study focused on exploring other resources of edible oils
especially, olive oil. As the presence of unsaturated fatty
acids (Oleic acid, Linoleic acid and Linolenic acid) makes
olive oil adequate for edible purposes and is considered
most appropriate for human consumption.l The presence
of high concentration of tyrosol, hydroxytyrosol and
oleuropein in EVOO with scavenging ability suggest that
olive oil has beneficial health effects as compared to other
edible oils.[l Olive oil is considered as the healthiest oil
among all the edible oils and this is attributed to the
presence of healthy monounsaturated fat, which can lower
the risk of heart disease by reducing the total and low-
density lipoprotein (LDL) cholesterol level in the blood. Of
all the edible oils EVOO and VOO are highly recommended
for cooking purpose because they passed through less
processing and have satisfying taste with minimize risk for
diseases.5] The present research was carried out to
discover new sources of edible oil. Wild olive species is
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found in different areas of Pakistan. It does not need any
special conditions and is drought tolerant. Moreover, it is
economical for the country. The presence of phyto-
chemicals confirms its nutritional value.

An important study was conducted on lItalian
varieties Tonda di Villacidro, Tonda di Cagliari, Semidana,
and Bosana by Tuberoso et al.l9 of extra virgin olive oils
(EVOOs) to determine their quality parameters which
include free acidity, peroxide value and UV absorption
values at Kz32 and K270 conferring to the analytical methods
defined in the European Union Commission Regulations.
This research was a good effort towards quantitative
analysis of EVOOs but fatty acid determination and
triacylglycerols does not clearly distinguish the four
varieties. It was discovered by Rodriguez-Morato et al.,l”]
that the main source of lipids in the Mediterranean Diet is
virgin olive oil and contains minor phenolic components
particularly hydroxytyrosol. Hydroxytyrosol attracted
researchers due to its antioxidant and anti-inflammatory
actions which force them to discover its neuroprotective
effects. Although this is a great effort but concerning the
beneficial effect of a healthy diet to a single compound is
disingenuous. Moreover, there is a need to generate
information about the practical clinical recommendations.
The neuroprotective effects of olive oil must be analyzed by
quantitative analysis of HT.[8] Phenolic compounds are
responsible for the sensory value of extra virgin olive oil
(EVOO). Talhaoui et al.l®! determined six cultivars grown in
same orchard under same environmental conditions. The
impact of cultivars on the phenolic composition was
determined. This was a great contribution but no clear
variations were noticed in the transfer rates of simple
phenols among the different cultivars!’® The research work
of Jerman et al.'!] was a great contribution in the phenol
analysis and profile characterization of olive matrices. This
study also explained the behaviour of phenol during various
technological processes under different operative
conditions. The research carried out by Gulfraz et al.[*2]
reveals that Pakistan imports edible oils from other
countries on large scale by using its valuable resources. In
different areas of Pakistan Olea ferruginea Royle
(Oleaceae) wild species of olive, locally known as “Kahu”, is
found. On the basis of chemical composition and quality
parameters this study was carried out to discover new
source of virgin olive oil. This study was a great motivation
for the researchers in Pakistan and there were some
discrepancies regarding standard olive oil composition that
should be further emphasized to understand the
importance of olive oil.[*2]

The main inspiration of the present work is to focus
on exploring of healthy and cost-effective edible oil from
some unexplored areas of Pakistan. The critical advantages

of the proposed study are to investigate the wild olives for
their oil extraction at Hazara Division and Malakand in
order to assure a significant improvement in human health
for their nutritional quality at one end and get better the
country’s economy at the other end. The phenolic contents
were determined by using spectrophotometric techniques
(acidity, peroxide value, Ka32, K270). The extracted oil was
further subjected by quantification of various fatty acids
contents by using GC-MS and FTIR techniques. The oil
extracted from Olea ferruginea was identified by
determining its iodine values as well as saponification
number. The scavenging ability of olive oil was assessed by
DPPH assay and ABTS assay and hydroxyl radical.

MATERIALS AND METHODS

Chemicals Reagents

All chemicals and solvents of analytical grade are used in
this study. Methyl alcohol (CH30H), ethyl alcohol (C;HsOH),
n-hexane, 2, 2-diphenyl-1-picrylhydrazyl (DPPH), Folin-
Ciocalteu’s reagent, gallic acid, ABTS, potassium hydroxide
(KOH), sodium thiosulfate (Na»S;0s), hydrocholric acid
(HCI), iodine, potassium iodide (KI), acetic acid (CH;COOH),
chloroform (CHCl3), Aluminum chloride hexahydrate
(AICI3.6H,0) and ether were obtained from Sigma-Aldrich.
Starch and phenolphthalein used as indicators in the
determination of quality parameters. For antibacterial
assay Agar media was prepared from Agar nutrient and
Agar technical purchased from Sigma- Aldrich by dissolving
them in distilled water.

Sampling and Sites Selection

Fruit samples (1 kg) were collected from 3 selected
locations. Taxonomic study was conducted to authenticate
proper name of sample and voucher specimens (voucher
no. 131) was deposited in department for future reference,
Olive fruits of the species Olea ferruginea Royle were
sampled from three olive orchard locations. The healthy
fruit samples were randomly collected (app. 1 kg) at
optimum ripening stage from Abbottabad (sample 1),
Haripur (sample 2) and Malakand (sample 3) regions
between October and November, depending on region’s
harvest time.

Physical Characterization of Olive Fruit

Physical characteristics of fruits were determined by
following the procedure of International Olive Council
Standards (I0C, 2015). The weight of pit and pulp was
determined by weighing 100 grains of fruits by using
electric balance and average weight per fruit was
calculated.
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Estimation of Oil Content Through
Soxhlet Apparatus

The air-dried and powdered plant samples were extracted
with ethanol, methanol and n-hexane using the Soxhlet
apparatus. The extract obtained was left overnight, so
that all the solvent evaporates. Finally percentage of oil
yield was noted and extract was then kept in small sterile
opaque Eppendorf tubes under refrigerated conditions
until further use.[13]

Quality Indices

Determination of Peroxide Value of Olive Oil

A 3 g of sample was added in conical flask and 30mL of
Acetic acid-chloroform solution was added in it. 0.5 mL of
saturated KI and 30 mL of distilled water was added in the
flask. The contents of the flask were titrated against 0.1 N
sodium thiosulfate. Then, 1 mL of starch solution was
added as an indicator and the end point was the disap-
pearance of blue grey colour.!14

Saponification Value
A 1 mL of oil was taken in conical flask with the addition of
fat solvent (ethanol/ether = 1:1). A 25 mL of alcoholic KOH
(0.5 mol/L) was added in the flask. Then the flask was
heated and 2 drops of phenolphthalein were added as an
indicator and the contents were titrated against 0.5 mol/L
HCI. The end point was the appearance of pink colour.[5!

lodine Value of Oil

A 0.5 g of oil was dissolved in 10 mL of chloroform. A 25 mL
of Hanus iodine solution (3.6 g iodine in 825 mL of glacial
acetic acid by heating and cooling) was added in the flask.
The mixture was allowed to stand in the dark for 30 min
with shaking. Then 10 mL of 15 % Kl and 100 mL of freshly
boiled and cooled distilled water was added in the flask.
The contents of the flask were titrated against 0.1 N sodium
thiosulfate until the yellow solution turned colourless. Then
few drops of starch were added as an indicator and titration
was continued until the blue colour disappears.[16]

Acid Value

A 200 mL of fat solvent was prepared by mixing 100 mL of
absolute ethanol and 100 mL of diethyl ether in a beaker.
Then 1 mL of oil sample was dissolved in 10 mL of fat
solvent followed by the addition of 2 drops of phenol-
phthalein as an indicator and the contents were titrated
against 0.01 M KOH until a pale pink end point was
reached.!”]

K232 and K270 Values
Determination of K3, and Kzzo values provide useful
information about the quality of the oil and its degree of
oxidation. This test was simply performed by taking the
reading of the oil at 232 and 270 nm wavelength.!18!

Phytochemical Screening of Plant Extracts

Phytochemical screening of the plant extracts was carried
out following the standard procedures.

Detection of Flavonoids
The detection of flavonoids was based on procedure
reported by Makkar.['9) The obtained absorbance was
analyzed against standard curves prepared with Quercetin
for total flavonoids.[20

Detection of Total Phenolic Content
Determination of total phenolic contents of olive oil was
based on procedure reported by Sathianathan et al.,[2!]
using method of Folin-Ciocalteu reagent. The absorbance
of solution was recorded at 760 nm versus the blank on
UV-Visible Spectrophotometer. Final results were expressed
as standard Gallic acid equivalent.

Detection of Tannins
Detection of tannins was carried by the method already
reported by Ozen et al.[22 The absorption was determined at
a wavelength of 725 nm via UV-Visible Spectrophotometer.
The measured absorbance values were expressed as
mgEq/g of plant extract.

Structural Elucidation

Characterization of the isolated compounds were governed
by spectroscopic techniques. Gas chromatography was
used to determine the fatty acid composition of oil by a
PerkinElmer gas chromatograph from Clarus600 and
Clarus600c MS in El mode detector. Fourier transform
infrared (FT-IR) spectroscopy has been developed for the
analysis of functional groups present in the sample.

Determination of Biological Activities

The antioxidant effect of hydrophilic phenols and
tocopherols on oxidative stability in olive oil was also
evaluated.

Antioxidant Assays
The scavenging ability of oil was assessed by using 1, 1
diphenyl 1-2 -picryl-hydrazyl (DPPH) assay, 2, 2'-azinobis (3-
ethylbenzothiazoline-6 sulfonic acid) (ABTS) assay and H,0,
assay as reported by Moon & Shibamoto et al.[23]

Brine Shrimp Cytotoxicity Bioassay

The bioassay was carried out by the method reported by
Shobha & Onkarappa et al.[2l A 32 mg of each of the test
samples were taken and dissolved in 200 uL of dimethyl
sulfoxide (DMSO). The volume was made upto 20 mL with
seawater. The concentration of the stock solution became
1600 pg/mL. Then the solution was diluted to 600, 300,
100, 10 etc. pug/mL with seawater. After this, a 2.5 mL of
plant extract solution was added to 2.5 mL of seawater
containing 10 nauplii.
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Determination of Antibacterial Activity
Test Organisms: Bacterial Strains.

The Olea ferruginea extracts were screened against
five bacterial strains by the method already described.[25]
The strains of Gram +ive bacteria such as Staphylococcus
aureus (KX262674) and Bacillus cereus (KX262674) and
Gram —ive bacteria Escherichia coli (ATCC 10536), Salmonella
typhi (ATCC 6539) and Pseudomonas aeruginosa (ATCC
9027) were examined in this protocol.

RESULTS AND DISCUSSION

Physical Index and Sensorial Parameters
of Olea ferruginea Fruit

The difference was observed in the physical characteristics
of Olea ferruginea fruits collected from the three locations
due to various agronomical and environmental aspects.
The physical index of olive fruit is given in Table 1. Accor-
ding to the results fruits of Olea ferruginea obtained from
Malakand areas have higher pit size, weight, dry matter,
water content and total yields of oil as compared to the
fruits analyzed from the other two locations. Results of
physicochemical parameters of Olea ferruginea fruits
obtained in the current study were more or less similar to
the results already reported for Olea europaea.

Quality Index of Olive Qil
The geographical features of the production area like
altitude, climatic conditions, cultivar etc, greatly affect the
quality of the oil. The exceptional flavour of olive oil is

attributed to the volatile compounds that develop during
oil extraction from the fruit. The presence or absence of
particular volatile compounds partly explains the differ-
ences in the quality of oil.2¢] Different parameters are
required to maintain the quality of edible oil. Therefore,
various parameters of olive oil were determined in the
present study and are presented in Table 2.

The percentage of grams of free fatty acids in 100 g
of oil refers to free acidity and it is an important parameter
that defines the quality of olive oil. When the lipolytic
enzymes present in the pulp and the seed come into
contact with the oil, they give rise to free acidity. High
values of free acidity in the olive oil can be due to different
factors such as production from an unhealthy fruit, delayed
harvesting and storing before processing.?”! FFA are a
source of flavours and aromas. Their breakdown products
such as aldehydes, ketones, alcohols and organic acids
provide characteristic flavour and aroma. Some of them are
short chain FFA which are volatile while others are long
chain FFA which may be saturated or unsaturated and are
more susceptible to oxidation in free form. In most cases
these flavours and aroma are considered a defect in the oil,
fats and food that contain those.[?8! The free acidity of oil
extracted from the fruit of Olea ferruginea was determined
and found to be 8.65 + 0.01 % for the Malakand sample
followed by the sample from Haripur 8.43 + 0.01 % and
Abbottabad 7.42 + 0.01 % respectively. The increase in free
acidity value of olive oil extracted from Malakand sample is
due to the presence of free fatty acids mostly owing to oleic
acid. The results of acidity of oil are comparable with the
results of olive oil as reported by Tan et al.[2”]

Table 1. Physical and Chemical Parameters of Olea ferruginea Fruits from Various Locations

Cultivar W?li%gtgigﬁiz)(g) We%ggc;fr;:lsp (e) l/\(/)(e)igr]atigz Dry matter Water content Total oil (%)
Malakand 256+35 64.5+6.34 130.5+5.68 10.8+1.8 36.7+£3.60 555+5.7
Haripur 23625 59.2+5.6 125.3+2.64 6.4+16 22.3+5.82 456+16
Abbottabad 224+18 58.4+5.2 124.4+2.45 58+1.2 18.2+2.55 322+16
Mean + SD (n = 3)
Table 2. Quality index of the oil extracted from fruit of Olea ferruginea
Quality parameters Malakand Haripur Abbottabad Ref. value*
Free acidity (% oleic acid) 8.65+0.02 8.43+0.01 7.42+0.01 0.1-15
Peroxide value (meq O, kg™) 12.3+0.15 15.36 +0.35 13.42+0.5 3.6-29.6
Saponification number mg/g 218.7+3.7 2155+6.5 212.3+35 197.8
lodine value (%) 82.67+25 7456 £2.6 7252+15 87.3
K232 0.95+0.01 0.85+0.03 0.84 £0.04 1.2-2.7
K270 1.13+0.01 1.15+0.00 1.14 +0.00 0.09-0.2
Carotenoids 2.65+0.15 2.54+0.1 2.36+0.08 2.3-14.0
Chlorophyll 11.24+0.12 8.36+0.16 7.25+0.2 1.7-27

Mean +SD (n =3); *=Standard values of Olea europaea
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Determination of peroxide value is an important test which
is related to the storage of oil and it measures the degree
of rancidity of the oil. The process of oxidation happens
very quickly after it has started. Higher peroxide value
means less stable oil with a shorter shelf life. There are
many factors that influence peroxide value including
temperature, visible light, oxygen, contact with metal
surfaces and delay between harvesting and processing
period of the fruit.28! The peroxide value of the oil
extracted from the fruit of Olea ferruginea collected from
Malakand was 12.3 + 0.15 (meq O, kg™"), which was higher
than the peroxide value of the oil extracted from fruit collec-
ted from Abbottabad that was 13.42 + 0.5 (meq O, kg™),
followed by fruit from Haripur which was 15.36 + 0.35 (meq
0, kg™"). These current results show that, the more stable
oil is the oil extracted from sample collected from
Malakand. The lower peroxide value of Malakand sample is
due to the presence of greater percentage of unsaturated
fatty acids including oleic acid, as compared to the other
two samples. The present study is in good agreement with
already reported work by.[26]

Saponification Number

Saponification is refers to the hydrolysis of fats or oils to
form glycerol and salt of corresponding fatty acid. It is very
important for the industries to determine the amount of
FFAs present in the oil. The quantity of alkali required to
neutralize the fat, determines the amount of free fatty
acids. Saponification number gives information about the
nature of the fatty acids present, the longer is the chain of
fatty acids, the less will be the acid liberated per gram of fat
hydrolyzed. It is also explained as a measure of the average
molecular weight (or chain length) of all the fatty acids
present. It is reported that the saponification value of fats
having long chain fatty acids is low because they have less
number of carboxylic groups and higher molecular weight.[2°]
In the current study, the saponification number of olive oil
was also determined and it was found to be 218.7 £ 3.7mg/g
of oil for sample collected from Malakand followed by the
sample from Abbottabad and Haripur. High saponification
values indicate that the oil is normal and is edible. Therefore,
the oil extracted from sample collected from Malakand
division is more feasible for edible purposes.

lodine value
The iodine value is the measure of degree of unsaturation
of fat or oil. The unsaturation is in the form of double bonds
which reacts with iodine compounds. It is often used to
guide fractionation processes in order to achieve the
desired product quality at optimum operating conditions.
The more unsaturated the fatty acids, the greater will be
the iodine value.l% In the present study, the iodine value
of olive oil was also determined and presented in Table 7.

The iodine value of the oil extracted from Malakand fruit
was found to be 82.67 + 2.5 % followed by the iodine
value of oil extracted from Haripur fruit 74.56 + 2.6 % and
Abbottabad 72.52 + 1.5. The current results greatly
supports the work already reported by.[26! As iodine value
determines the degree of unsaturation of oil, so the higher
iodine value in the oil of Olea ferruginea collected from
Malakand indicates high degree of unsaturation which
supports the fact that olive oil can be used for edible
purposes and is easily digestable.

K232 and K270 Value

The quality of oil can also be determined by spectrophoto-
metric examination of the sample between 200 and 300 nm.
A low absorption in this region is indicative of a high quality
extra virgin olive oil, whereas adulterated or refined oils
show a greater level of absorption in this region.3! The K3,
and K70 values of oil extracted from Olea ferruginea are
also presented in Table 7. The oil extracted from Malakand
sample indicated low absorbance found to be 0.95 + 0.05
and 1.13 + 0.01 respectively, which is indication of high
quality of the oil as compared to the oil extracted from the
samples collected from Haripur and Abbottabad. The low
absorbance is due to the presence of unsaturated fatty
acids in the sample.

Chlorophyll

The chlorophylls are the pigments which are responsible for
characteristic green colour of olive fruit. After processing
olive oil is obtained in three forms extra virgin olive oil,
regular olive oil and light olive oil. Extra virgin olive oil is of
high quality because it is obtained after the first pressing of
freshly prepared olives. It has a greenish yellow colour and
has a fruity taste due to the presence of volatile compounds
obtained after extraction. Regular olive oil has lower
percentage of volatile compounds due to which it has pale
yellow colour and slight aroma. The light olive oil is
obtained under pressure, so volatile compounds and
chlorophyll is removed from it.32l According to the results
presented in Table 7., the amount of chorophyll in the oil of
Olea ferruginea fruit collected from Malakand was found to
be 11. 24 £ 0.12 % followed by Haripur extract 8. 36 + 0.16 %
and Abbottabad extract 7.25 £ 0.28 % respectively, due to
difference in the climatic conditions and harvesting time
which supports the results already reported for Olea
europaea with minor differences. 33!

Carotenoids
Pigments are responsible for the colour of olive oil and
affect the quality of the oil. The concentration of the
pigments can vary depending on the climatic conditions,
harvesting time and olive cultivar.34 Unrefined edible oils
due to the presence of PB-carotenes possess slow oil
oxidation.3%] The current results for carotenoids presented
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in Table 7., for oil extracted from Malakand sample were
2.65 + 0.15 %, from Haripur 2.54 + 0.12 % and from
Abbottabad 2.36 + 0.08 % respectively. The minor dif-
ference between the values of samples collected from
three locations indicate that there is slight difference in
quality of oil from three locations due to variations in the
climatic conditions.

Profiling of Fatty Acid Composition

The chemical constituents of olive oil were obtained
through investigation of oil by GC-MS (Figure 1.) and results
are presented in Table 8. The percentage (%) which indicates
the concentration of oleic acid is (2.2 %), stearic acid is (0.6 %),
palmitic acid is (0.1 %) and palmitoleic acid is (0.1 %) for the
sample. The olive oil and relative percentage of the total
chromatogram is summarized in the respective Table 3.

FT-IR Analysis
FT-IR Analysis (Figure 2.) was conducted to investigate the
structural aspects of the extracts obtained from Malakand
and Abbottabad samples. The prominent peaks are

415« mint240 SmEnthold

attributed to carboxylic acid O—H stretch, N-H functional
group and ester (R—COOR). The absorbance peak for
aldehyde (CHO) and C-O stretch was also observed and
shown in Table 4.

Analysis of Plant Extract for

Phytochemicals
Olea ferruginea extract from Malakand, Haripur and
Abbottabad is rich in phytochemicals such as phenols,
flavonoids and tannins. The methanolic extract from
Malakand showed greater percentage of phytonutrients.
The percentage of phytochemicals from the three locations
is shown in Figure 3.

Biological activities

DPPH, ABTS and H,0; Scavenging Potential
For the evaluation of antioxidant activities of Olea
ferruginea extracts, DPPH, ABTS and H,0, scavenging
bioassays were employed. The radical scavenging activity of
plant extract with methanol was much enhanced for all the
three locations. The scavenging activity of the extracts was

. 4-Apr-2018 + 144311

b R A . LT B

e, ; o 5 o A

Figure 1. Chromatogram showing GC-MS analysis of Olea ferruginea extract.

Table 3. GC MS analysis of nutritionally important fatty acids from oil of Olea ferruginea fruit

Peak No. Number of C Name of Fatty acid Retention time (min) Fatty acid (%)
1 C1e Palmitic acid 10.2 215
2 Cl6:1 Palmitoleic acid 11.4 2.6
3 c18:0 Stearic acid 12.4 16.5
4 c18:1 Oleic acid 12.9 24.6
5 Cc18:2 Linoleic acid 14.2 14.4
6 Cc18:3 Linolenic acid 15.2 2.8
7 Cc204 Arachidic acid 19.8 7.6

Calculation based on retention time and peak area obtained after analysis of fatty acids by using GC MS machine
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Table 4. FTIR analysis of Olea ferruginea extract

S. No Wavelength (cm™) Bond Functional Group
1. 3000-2500 cm™ O-H stretch Alcohols
2 3500-3300 cm™ N-H stretch Amine
3 1750 cm™ R—COOR Ester
4. 1740-1690 cm™ CHO Aldehyde
5 1300 cm™ C-0O stretch Carboxylic acid, Ethers
e WV_J—"\—M—".,\ =0
\"‘ \I \ .l'p"ﬂ ; ~\ A
5 1 1 i) /
" Iy
. ) ‘ \ ol |
W fAp
i il / |
% CHO |
£ | LAY
‘ RCOOR co/ A 0
NH \ Ethanol Methanol n-Hexane Ascorbicacid Gallic acid
\ —e—DFPPH H202 —+—ABTS
' Wavenumber Figure 4. Antioxidant effects of fruit extracts of olive fruits
NN TN e (ug/mL).
\ v “ﬂ.\ ;f/ o
\ J \"j | W \ J
" \ ,;’ N \ Brine Shrimp Cytotoxicity Bioassay
. '\\ /" l \ From this study the values of the brine shrimp lethality
§ & "\ obtained for extracts of Olea ferruginea shown in Table 5.,
H L2 N . . .
} ’ while O. europaea extract taken from.[3¢l The brine shrimp
cytotoxicity bioassay of Olea ferruginea extract indicated
. that the cytotoxicity is increased with the increasing
‘“°~l concentration of the plant extract. However, the maximum

e 3000 2000 1000

Wonemmber

Figure 2. FT-IR analysis O. ferruginea oil.

<
v
A
A
A
10
: Malakand ~ Haripur  Abbottabad
© Phenols Flavonoids A Tannins

Figure 3. Percentage of Phytochemicals from the Three
Locations.

greater in DPPH scavenging assay as compared to H,0, and
ABTS assays (Figure 4.). While the scavenging activity was
lower in case of H,0, scavenging assay for all the three
locations.

percentage was observed at the concentration of 600 pug/mL.

It was observed that the methanolic extracts of Olea
ferruginea showed prominent activity at a concentration of
10 pg/mL. At the concentrations of 100 and 300 pg/mL, the
plant extract exhibited significant brine shrimp lethality. At
a concentration of 600 pg/mL maximum mortalities took
place, whereas, at 10 ug/mL concentration least mortalities
were observed. While the extract obtained from Olea
europaea showed less mortalities as compared to Olea
ferruginea extracts and minimum mortality was observed
at 10 pg/mL which is found to be 5.6 %. This significant
lethality of plant extract revealed the presence of potent
cytotoxic components. 36!

Antibacterial Activity
The antibacterial assay of Olea ferruginea extracts were
performed against the strains of Gram +ve and Gram —ve
bacteria. The results showed that Malakand extracts
exhibited significantly higher antimicrobial activity in the
presence of methanol, as evidenced by larger inhibitory
zones. It was observed that, methanolic extracts from
Malakand showed prominent inhibitory activity against E. coli
and S. aureus. The data pertaining to the antimicrobial pot-
ential of the Olea ferruginea extracts is given in the Figure 5.
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Table 5. The brine shrimp cytotoxicity bioassay of O. ferruginea and O. europaea extract

Sample Conc (ug/mL) Total Nauplii Live Dead % Mortality
O. ferruginea 10 18 16 2 11.1
100 18 13 5 27.8
300 19 9 10 55.6
600 19 6 13 72.2
0. europaea 10 18 17 1 5.6
100 19 16 3 15.8
300 18 15 3 16.7
600 19 13 6 31.6

4.5

4
35
25
15

1
0.5

0

Malakand Haripur Abbottabad Amoxicillin

W Zone of inhibition S.aureus Zone of inhibition B.cereus Zone of inhibition E.coli

 Zone of inhibition S.typhi mZone of inhibition P.aeruginosa

Figure 5. Inhibitory action of methanolic extracts.

Comparsion of Olea ferruginea with
Olea europaea

The comparison of oil yields and fatty acid contents of fruits
of Olea ferruginea from the three locations revealed
similarity of various parameters. However, oil yields and
level of saturated and unsaturated fatty acids was
comparatively lower than Olea europaea which might be
due to larger fruit size and different climatic conditions for
the growth of Olea europaea trees. The large size of the
fruit confirms greater percentage of phytochemicals which
is related to the greater antioxidant and antibacterial
activity of cultivated olives. The fruits of Olea europaea was
greater in size and has the large size of seed due to which
the oil yield was greater as compared to oil extracted from
Olea ferruginea. Olea europaea is a cultivated species
which is grown under adjusted conditions to obtain greater
oil yield. Various quality parameters of Olea ferruginea
were also compared with the already reported values of Olea
europaea which indicated that the oil extracted from Olea
ferruginea exhibits quality parameters which are in good
agreement with the standard values of Olea europaea.
Moreover, Olea ferruginea is more economical for Pakistan
because it is wild species and it is drought tolerant.

Data given in Table 5. suggests cytotoxicity behavior
of oils of Olea ferruginea and Olea europea. Olea ferruginea
oil was extracted from fruit of wild olive collected from

different locations as mentioned earlier. While oil of Olea
europaea (olive oil) was used as standard. Olive oil has
cancer preventive role in human body.% Therefore Brime
Shrimp assay is considered to be easy and valuable tool for
the assessment of toxic behavior of any drug in cell. Results
in Table 5. indicates cytoxoicity of both oils are comparable
and has provided their potential action on dose depend
manner as reported by Hamidi et al.[37]

CONCLUSION

In order to discover healthy and cost-effective source of
edible oil in Pakistan, the oil was extracted from the fruits
of Olea ferruginea (collected from three regions) and
compared with Olea europaea. The fruit extracts were
found to contain phenols, flavonoids and tannins which is
the scientific justification of medicinal use of the olive oil.
Moreover, the confirmation of important fatty acids
indicates the high degree of unsaturation in olive oil as
equated to other edible oils supports its health benefits.
Additionally, the plant extracts had showed the anti-
bacterial potency when it was compared with the standard
antibiotic. Through comparison, qualitatively the oils
extracted from the two species had the same composition
while the oil yield was greater in case of Olea europaea for
large fruit size. The wild species Olea ferruginea was found
to be economical as compared to the cultivated one.

REFERENCES

[1] U. K. Mirza, N. Ahmad, T. Majeed, Renewable
Sustainable Energy Rev. 2008, 12, 1988-1996.
https://doi.org/10.1016/j.rser.2007.04.001

[2] M. G. Chaudhry, A. Mahmood, G. M. Chaudhry, S.
Syed, The Pakistan Development Review 1998, 37(4),
205-216.
https://doi.org/10.30541/v37i4llpp.205-216

[3] Q. Zabihullah, A. Rashid, N. Akhtar, Pakistan Journal
of Plant Science 2006, 12, 115-121.

Croat. Chem. Acta 2020, 93(3), 221-229

DOI: 10.5562/cca3755


https://doi.org/10.1016/j.rser.2007.04.001
https://doi.org/10.30541/v37i4IIpp.205-216

ROATICA
CT
A

H. AJAB et al.: Chemical Profiling and Bioactivities of Selective Organic Compounds ... 229

(4]

(5]

(6]

(7]

(8]

(9]

(10]

(11]

(12]

(13]

(14]

[15]

(16]

[17]

(18]

(19]

E. Tripoli, M. Giammanco, G. Tabacchi, D. Di Majo, S.
Giammanco, M. La Guardia, Nutr. Res. Rev. 2005, 18,
98-112. https://doi.org/10.1079/NRR200495

S. H. Omar, Sci. Pharm. 2010, 78, 133-154.
https://doi.org/10.3797/scipharm.0912-18

C. |. G. Tuberoso, I. Jerkovi¢, M. Maldini, G. Serreli, J.
Chem. 2016, 8462741
https://doi.org/10.1155/2016/8462741

J. Rodriguez-Morato, L. Xicota, M. Fito, M. Farre, M.
Dierssen, R. de la Torre, Molecules 2015, 20, 4655—
4680. https://doi.org/10.3390/molecules20034655
H. Muhammad Altaf, Distribution, Genetic And
Biochemical Characterization Of Wild And Cultivated
Olive In Azad Jammu And Kashmir, Doctoral
dissertation, University Of Azad Jammu And
Kashmir, Muzaffarabad, 2013.

N. Talhaoui, A. Taamalli, A. M. Gomez-Caravaca, A.
Fernandez-Gutierrez, A. Segura-Carretero, Food Res.
Int. 2015, 77, 92—-108.
https://doi.org/10.1016/j.foodres.2015.09.011

F. Pourmorad, S. J. Hosseinimehr, N. Shahabimajd,
Afr. J. Biotechnol. 2006, 5, 1142-1145.

T. Jerman Klen, A. Golc Wondra, U. Vrhovsek, B.
Mozeti¢ Vodopivec, J. Agric. Food Chem. 2015,
63(15), 3859-3872.
https://doi.org/10.1021/jf506345q

M. Gulfraz, R. Kasuar, G. Arshad, S. Mehmood, N.
Minhas, M. J. Asad, A. Ahmad, F. Siddique, Afr. J.
Biotechnol. 2009, 8, 3734-3738.

M. A. Ebrahimzadeh, F. Pourmorad, A. R.
Bekhradnia, Afr. J. Biotechnol. 2008, 7, 3188-3192.
M. Gékmen, R. Kara, L. Akkaya, E. Torlak, A. Onen,
Current Research in Microbiology 2014, 5, 37-40.
https://doi.org/10.3844/ajmsp.2014.37.40

K. L. Tuck, P. J. Hayball, J. Nutr. Biochem. 2002, 13,
636-644.
https://doi.org/10.1016/50955-2863(02)00229-2

S. Dermis, S. Can, B. Dogru, Spectrosc. Lett. 2012, 45,
359-363.
https://doi.org/10.1080/00387010.2012.666702
G.Yildiz, R. L. Wehling, S. L. Cuppett, J. Am. Oil Chem.
Soc. 2003, 80, 103-107.
https://doi.org/10.1007/s11746-003-0659-3

Y. Rao, B. Xiang, X. Zhou, Z. Wang, S. Xie, J. Xu, J. Food
Eng. 2009, 93, 249-252.
https://doi.org/10.1016/j.jfoodeng.2009.01.023

H. P. S. Makkar, Quantification of tannins in tree and
shrub foliage: a laboratory manual, Springer Science
& Business Media, 2003.
https://doi.org/10.1007/978-94-017-0273-7

[20]

[21]

(22]

(23]

[24]

[25]

[26]

(27]

(28]

[29]

(30]

(31]

(32]

(33]

(34]

(35]

(36]

(37]

X. Chang, Y. Ye, J. Pan, Z. Lin, J. Qiu, X. Guo, Y. Lu, Int.
J. Food Sci. Technol. 2018, 53(12), 2680-2686.
https://doi.org/10.1111/ijfs.13877

R. V. Sathianathan, A. Kannapiran, J. Govindan, N.
Periasamy, J. Phys. Sci. 2014, 25, 1-14.

B. F. Ozen, L.J. Mauer, J. Agric. Food Chem. 2002, 50,
3898-3901. https://doi.org/10.1021/jf0201834

J. K. Moon, T. Shibamoto, J. Agric. Food Chem. 2009,
57, 1655-1666. https://doi.org/10.1021/jf803537k
T. R. P. Kekuda, K. S. Shobha, R. Onkarappa,
International Journal of Pharmaceutical & Biological
Archives 2011, 2(3), 932-937.

R. K. Upadhyay, P. Dwivedi, S. Ahmad, Asian J. Med.
Sci. (Faisalabad, Pak.) 2010, 2(3), 152-158.

E. Psomiadou, M.Tsimidou, J. Agric. Food Chem.
1998, 46, 5132-5138.
https://doi.org/10.1021/jf980250n

Y. A. Tan, K. S. Low, C. L. Chong, J. Sci. Food Agric.
1994, 66, 479-484.
https://doi.org/10.1002/jsfa.2740660409

K. Zeleke, R. Mailer, P. Eberbach, J. Wunsche, N. Z. J.
Crop Hortic. Sci. 2012, 40, 241-252.
https://doi.org/10.1080/01140671.2012.662159

A. Dag, Z. Kerem, N. Yogev, I. Zipori, S. Lavee, E. Ben-
David, Sci. Hortic. (Amsterdam, Neth.) 2011, 127,
358-366.
https://doi.org/10.1016/j.scienta.2010.11.008

L. Leon, NIR news 2012, 23, 4-8.
https://doi.org/10.1255/nirn.1312

M. E. Escuderos, Crit. Rev. Anal. Chem. 2011, 41, 70-80.
https://doi.org/10.1080/10408347.2011.533939
R.Sharma, P. C. Sharma, J. C. Rana, V. K. Joshi, J. Food
Process. Preserv. 2015, 39, 157-166.
https://doi.org/10.1111/jfpp.12216

R. Zamora, M. Alaiz, F. J. Hidalgo, J. Agric. Food
Chem. 2001, 49, 4267-4270.
https://doi.org/10.1021/jf0104634

M. Banu, N. Prasad, Chem. Biochem. Eng. Q. 2017,
30,477-487.
https://doi.org/10.15255/CABEQ.2015.2185

M. D. G. da Silva, A. M. C. Freitas, M. J. Cabrita, R.
Garcia, Olive oil composition: volatile compounds in:
Olive Oil-Constituents, Quality, Health Properties
and Bioconversions, InTech, 2012.
https://doi.org/10.5772/28512

M. Asaduzzaman, M. S. Rana, S. M. R. Hasan, et al.,
Int. J. Pharm. Sci. Res. 2015, 6(8), 1179-1185.

M. R. Hamidi, B. Jovanova, T. K. Panovska. Maced.
Pharm. Bull. 2014, 60(1), 9-18.
https://doi.org/10.33320/maced.pharm.bull.2014.60.01.002

DOI: 10.5562/cca3755

Croat. Chem. Acta 2020, 93(3), 221-229


https://doi.org/10.1079/NRR200495
https://doi.org/10.3797/scipharm.0912-18
https://doi.org/10.1155/2016/8462741
https://doi.org/10.3390/molecules20034655
https://doi.org/10.1016/j.foodres.2015.09.011
https://doi.org/10.1021/jf506345q
https://doi.org/10.3844/ajmsp.2014.37.40
https://doi.org/10.1016/S0955-2863(02)00229-2
https://doi.org/10.1080/00387010.2012.666702
https://doi.org/10.1007/s11746-003-0659-3
https://doi.org/10.1016/j.jfoodeng.2009.01.023
https://doi.org/10.1007/978-94-017-0273-7
https://doi.org/10.1111/ijfs.13877
https://doi.org/10.1021/jf0201834
https://doi.org/10.1021/jf803537k
https://doi.org/10.1021/jf980250n
https://doi.org/10.1002/jsfa.2740660409
https://doi.org/10.1080/01140671.2012.662159
https://doi.org/10.1016/j.scienta.2010.11.008
https://doi.org/10.1255/nirn.1312
https://doi.org/10.1080/10408347.2011.533939
https://doi.org/10.1111/jfpp.12216
https://doi.org/10.1021/jf0104634
https://doi.org/10.15255/CABEQ.2015.2185
https://doi.org/10.5772/28512
https://doi.org/10.33320/maced.pharm.bull.2014.60.01.002

