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Abstract

Background and Objective: Food poisoning is a common cause of illness and death in developing countries. This study evaluates
inhibitory, synergisticand cytotoxic effects and antioxidant properties of olive leaves and palm pit extracts. Materials and Methods: Olive
leaf and palm pit extracts were tested for antibacterial activity against selected bacterial species (Sa/monella pullorum, Escherichia col
Klebsiella pneumoniae, Pseudomonas aeruginosa and Staphylococcus aureus). The well-diffusion method was adopted to study the
bacterial inhibition against different concentrations of both plant extracts (25, 50, 75 and 100 mg mL™"). Antioxidant activity of plant
extracts was evaluated using (DPPH) assay whereas (MTT) assay was conducted to assess their cytotoxicity in human lymphocytes.
Results: The OLE ethanolic extracts exhibited the highest antibacterial activity at a concentration of 100 mg mL~" against £ co/j whereas,
the lowest activity was noted against 5. pullorum. Contrarily, a moderate antibacterial activity of palm pit extract was noted against all
tested bacteria and S. pullorum species exhibited resistance to the extracts. The OLE and palm pit extracts exhibited significant
antioxidant activity by inhibiting 81.3 and 78.5% free radicals, respectively. Conclusion: The results demonstrated that OLE and palm pit
extracts can serve as a good source of natural antioxidants. The cytotoxic effects of both extracts were evaluated using human lymphocyte
cells. The results depicted significant cell growth inhibition at various concentrations (50, 100, 200 and 250 mg mL™") of the ethanolic
extracts. The cell growth inhibition percentages against different concentrations of OLE remained as 14.1, 30.1, 56.2 and 63.2%,
respectively whereas, cellgrowth inhibitions of 11.5,20.2,39.9 and 43.2% were noted against different concentrations of palm pit extract.
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INTRODUCTION

Foodborneillnesses area broad spectrum of diseases that
are responsible for major global morbidity and mortality.
During 2005, 2 million deaths were linked to gastrointestinal
illness worldwide. Different pathogens such as bacteria,
fungi and viruses and their toxins are associated with more
than 250types of foodborneillnesses'. Food poisoning-related
diseases and deaths are particularly common in developing
countries?. Chemical preservatives such as sulfur dioxide and
nitrites are known to effectively prevent and control the
outbreak of diseases associated with food poisoning.
However, continuous applications of these chemicals over the
years have led to the rise of certain problems such as the
accumulation of residues in foods and food chains, microbial
resistance and unpleasant side effects on human health’.
Microbial resistance to existing antibiotics urges to search for
effective and nontoxic antimicrobial drugs from natural
materials®. The appearance of irresponsive bacterial strains to
antibiotics has worsened the situation and is raising serious
health concerns due to untreatable bacterial infections.
Therefore, new natural antimicrobial agents are urgently
required®.

Antioxidants play a key role in maintaining good health.
The antioxidantactivity of plant materialsis being increasingly
investigated due to their higher potency and lower toxicity as
compared to synthetic materials®. Many plants traditionally
used in herbal medicines are potentially mutagenic, toxic and
carcinogenic’.Isolation and characterization of plant bioactive
compounds can facilitate the synthesis of more potent drugs
with reduced toxicity. Olive leaves are a promising source of
bioactive phytochemicals, which are obtained as biomass after
the burning of olive trees®. Date palm plants are rich in
minerals and bioactive compounds and possess beneficial
antibacterial and antioxidant properties for human health. The
presence of higher amounts of phenolic compounds in palm
pits might help to prevent human diseases such as diabetes
and cancer®.

This study was aimed to estimate antimicrobial,
antioxidant and cytotoxic activities of olive leaf and palm pit
extracts against selected bacterial isolates associated with
food poisoning.

MATERIALS AND METHODS

Time and location: Olive (Ofea europaea) leaves and palm
(Phoenix dactylifera) pits used in this study were carried out at
Tikrit University in, College of Agriculture in August, 2017.

Preparation of plant extracts: Plant parts were washed with
distilled water, oven-dried at 50°Cand ground in a blender to
achieve a fine powder. About 100% absolute methanol,
ethanol and acetone were used as organic solvents for the
extraction. Soxhlet extraction was carried out by using 25 g
powder of olive leaves or date palm pits. The samples were
placed in athimble-holder containing afilter paper inside the
main chamber. About 200 mL of fresh condensed extraction
solvent was gradually added from a distillation flask. As the
solvent reached the overflow level, a siphon aspirated the
solutes from the thimble-holder and unloaded it back to the
distillation flask. The Soxhlet extraction was carried out at
40-80°C and took about 10-12 hrs for each sample. A rotary
evaporator was used to remove the solvents and yield the
extracted compounds. The remaining non-soluble portions of
the plant samples in thimble were discarded.

Antibacterial activity assay: Four concentrations (25, 50, 75
and 100 mg mL~") were prepared from the crude extract of
each extraction solvents (methanol, ethanol and acetone).
The bacterial isolates included Gram-negative bacteria
(Salmonella pullorum, Escherichia coli, Klebsiella pneumoniae
and Pseudomonas aeruginosa) and Gram-positive bacterium
(Staphylococcus aureus). Most of these bacteria have been
implicated in food poisoning. Bacterial isolates were
characterized and identified by the central health lab in
Baghdad, Irag. Nutrient cultures were prepared and
bacterial inoculum was incubated at 37°C for 24 hrs''. Agar
well-diffusion assay was performed to evaluate the efficiency
of olive leaves and date palm pit extracts against the bacterial
isolates. Agar well-diffusion medium was prepared by pouring
Muller-Hinton agar on the Petri dishes and solidified. Bacterial
inoculums were seeded into Muller-Hinton agar and poured
on the surface of the solidified agar. The 100 uL of each plant
extract concentration (25, 50, 75 and 100 mg mL™") was
pipetted onto the holes. The combined efficacy of OLE
and palm pit extracts was assessed at different ratios
(1:1, 2:1 and 1:2). The presence of the inhibition zone was
measured and recorded as antibacterial activity. All tests were
carried out in triplicate.

Antioxidant activity assay: 1-1-Diphenyl-2-picrylhydrazyl
(DPPH) assay was carried out to determine the antioxidant
activity of olive leaf and date palm pit extracts. The DPPH
(0.1 mM) solution was prepared in methanol. The 0.2 mL of
plant extract was mixed in 2.8 mL of DPPH in the test tube and
placed in the dark for 30 min at room temperature. The DPPH
absorbance in methanol was measured at 517 nm using a
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spectrophotometer (SP 3000 Plus Optima)'. The following
equation was used to calculate the antioxidant activity:

Antioxidant activity (%) = (1 - %) x100
c

Where:
As = Absorbance of the sample with DPPH
Ac = Absorbance of DPPH

Ascorbic acid was used as a positive control to compare
with the antioxidant activities of olive leaf and palm pit
extracts. The experiments were conducted in triplicate.

Cytotoxicityassay: Human cells were cultured in Roswell Park
Memorial Institute Medium (RPMI-1640) for the cytotoxicity
assay. Complete Culture Medium (CCM) consisted of
RPMI-1640 medium supplemented with 10%. A solution of
10% fetal calf serum containing streptomycin about
100 ug mL~"and penicillin about 100 unit mL™", thin sterilized
the medium using millipore filters (0.22 um)'. Phosphate
buffered saline (PBS) was prepared according to the
manufacturer’sinstructions (Sigma), autoclaved and stored at
4°C.

MTT dye: Two mg of the 3-[4,5-dimethylthiazol]-2,5-
diphenyltetrazolium bromide was dissolved in 1 mL of PBS
(10mM, pH =7.2). The solution was sterilized using a millipore
filter (0.22 pm) and stored at 4°C until used.

Cytotoxic effects of the extracts on human lymphocytes:
Cytotoxic effects of the extracts (olive leaves and palm pits) on
human lymphocytes were estimated at Al-Nahrain University
Lab Research Center. Peripheral venous blood was used in all
experiments. The blood was donated by a healthy 26 years old
male donor. About 10 mL of blood was added to a 50 mL
sterile test tube containing 500 pL of heparin. The blood was
diluted by adding 10 mL of PBS solution and 20 mL of the
diluted blood was carefully added into a test tube containing
20 mL of ficoll separation fluid. The test tubes were
centrifuged at 400 rpm and 4°C for 30 min. The upper plasma
layer was discarded. The lymphocytes layer was carefully
removed using a 3 mL sterile Pasteur pipette and transferred
to a sterile test tube.

These cells were washed by adding 2 mL RBCs lysis buffer
and centrifuged at 400 rpm and 4°C for 10 min to remove the
RBCs and other debris. Then, the lymphocyte pellets were
washed by adding 1 mL RPMI-1640 and centrifuged at

400 rpm and 4°C for 10 min. The washing step was repeated
three times and the supernatant was discarded. Finally, the
isolated lymphocyte cells were again collected and suspended
in the CCM medium. The suspended cells were transferred
into the microtiter plate and incubated for 24 hrsat 37°Cin a
CO, (5%) incubator. The viability and the number of
lymphocytes were determined using the trypan blue
hemocytometer method™.

Assessment of cell count and viability: The cell count and
viability were determined according to Freshney'™. About
10 uL of both Trypan blue stains and lymphocyte cell
suspension were mixed for 30 sec and then 10 pL of the
mixture was gently applied into the edge of the grooves on
two sides of the hemocytometer chamber. Cells were counted
on the top and left sides touching the middle line of the
perimeter of each square. Cell concentration (cell mL™), total
cell count and viable cell count (%) was calculated as follows:

Total viable cells (unstained) %100

Cell viability (%) = - -
Total cells (stained+unstained)

Cell/mL = Average count per square X dilution factorx 10*
Total cells = Cells per mL X Original volume of the fluid from
where the cell sample was removed

Cytotoxicity assessmenton lymphocytes: The suspension of
cultured human lymphocytes was adjusted to a cell count of
1X10% cells mL=". About 100 pL of the cell suspension was
dispensed into each well of 96 well-microtiter plates to
achieve a final cell count of 1000 cells/well. Then, the plates
were incubated at 37°C for 24 hrs in an incubator
supplemented with CO, (5%). Afterincubation, 100 uL of each
concentration (50, 100,200 and 250 mg mL~") of both extracts
were transferred to separate wells of the microtiter plate. The
lymphocytes were exposed to the extracts for 24 hrs and
lymphocytes without any treatment served as the negative
control. Three replicates of each treatment were carried out.
About 50 pL of MTT dye (2 mg mL™") was added to each well
and incubated for a further 4 hrs. The MTT-formazan crystals,
formed only by live cells, were dissolved by adding 100 pL
DMSO to all the wells. The optical density of each well was
measured using an ELISA reader at a transmitting wavelength
of 620 nm'™6, The rate of cell growth inhibition was measured
according to Wang et al" as follows:

OD of concentration-OD of sample o
OD of control

Cell growth inhibition (%) = 100
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Statistical analysis: Three replicates were carried out for each
experiment and the results were expressed as average£SD
(standard deviation). Statistical Package for Social Sciences
(SPSS) software version 18.0 was used for the data analysis.
One-way ANOVA with Tukey post hocand paired t-test were
used to compare the means of tested groups at p<0.05.

RESULTS

Antibacterial activity of the extracts: The extraction of olive
leaves and palm pits were carried out with three solvents
including methanol, ethanol and acetone. Antibacterial
activities of different concentrations (25, 50, 75 and
100 mg mL™") of the extracts were estimated against selected
bacterial species by measuring the diameter (mm) of
inhibition zones. Analysis of Variance (ANOVA) was carried out
to analyze the data.

The results of methanolicand ethanolic olive leaf extracts
against £ coli showed significant differences among the three
concentrations of 25, 50 and 100 mg mL~" but the results
at the concentrations of 50 and 75 mg mL~" and 75 and
100 mg mL~" were not significantly different as shown in
Table 1. The acetonic extract also exhibited significant
differences among the three concentrations of 25, 50 and
75 mg mL~" but no significant differences were observed
between 75 and 100 mg mL™". The ethanolic extract showed
the highest bacterial inhibition zones followed by methanol
and acetone. The results of palm pit extract against £ coli
showed significant differences among the concentrations of
25,50 and 100 mg mL~" of methanolic extract but there were
no significant differences between the two concentrations of
50, 75 mg mL™". Ethanolic extracts depicted significant
differences among all the concentrations (25, 50, 75 and
100 mg mL™"). The acetonic extract showed significant
differences among the concentrations of 25, 50 and
75 mg mL™" but no significant differences were noted
between 75 and 100 mg mL~". The ethanolic extract exhibited
the highest bacterial inhibition zones against £ co/i followed
by methanol and acetone.

The results of olive leaf and palm pit extracts against
S. pollurom revealed that there were no inhibition zones at
the concentrations of 25, 50 and 75 mg mL™" of all the
solvents (methanol, ethanol and acetone) as shown in
Table 2. Small inhibition zones were noted at 100 mg mL™"
that was significantly different from other concentrations
(25,50 and 75 mg mL™").

The results of olive leaf extract activity against
P. aeruginosa revealed the absence of inhibition zones at

25, 50 and 75 mg mL~" concentrations of methanolic and
acetonic extracts (Table 3). An inhibition zone was only
observed at the concentration of 100 mg mL~". The ethanolic
extract did not show significant differences among the
concentrations of 75 and 100 mg mL~". The results of palm pit
extract activity against P. aeruginosa presented significant
differences among the concentrations of 25 and 50 mg mL™'
and 75 and 100 mg mL™", respectively. The difference was
noted to be significantly higher in the ethanolic extract
concentrations of 75 and 100 mg mL~" as compared to other
extracts.

The results of olive leaf extract activity against
K. pneumoniae in Table 4 depicted the absence of inhibition
zones at the concentration of 25 mg mL~' whereas, the
results at 50 and 75 mg mL~" were not significantly different.
The diameter of the inhibition zone at 100 mg mL~" was
significantly different from other concentrations except
75 and 100 mg mL~" of methanolic extract. Inhibition zones
were not observed on A pneumoniae against three
concentrations (25, 50 and 75 mg mL™") of palm pit extract. A
smallerinhibition zone was observed at 100 mg mL~" that was
significantly different from other concentrations.

The results of olive leave extract activity against S. aureus
showed significant differences among concentrations in all
solvents used in extraction. Palm pits extract showed
presented significant differences among concentrations
except for concentrations (50 and 75) there was no significant
difference between them (Table 5).

Table 6 presents significant differences among the
combined ratios of olive leaves and palm pit extracts against
different bacteria. Escherichia coli was found to be the most
susceptible against combined treatments followed by
S. aureus, P. aeruginosa and K. pneumoniae whereas,
S. pullorum appeared as the least susceptible bacteria to the
combined treatments. The ratio of 1:1 exhibited better
antibacterial activity followed by the ratios of 2:1 and 1:2.
There is no previous literature about the combined effects of
olive leaf and palm pit extracts on microbial species.

Antioxidant activity: The DPPH assay demonstrated marked
antioxidant activity in the radical scavenging at a
concentration of 2 mg mL=" as illustrated in Table 7.

Cytotoxicity of plants extracts: The MTT assay was performed
to assess the cytotoxicity of olive leaf and palm pit extracts
against human lymphocyte cells. The effects of plant extracts
on cell inhibition are illustrated in Table 8 and 9.



Asian J. Plant Sci,, 21 (X): XX-XX, 2022

Table 1: Antibacterial activity of different concentrations of the extracts against £ coli

Concentration (mg mL™")

Plant parts Extraction solvent 25 50 75 100

Olive leaves Methanol 9+2¢ 12£1.73° 13.5+0.76%® 14+1.732
Ethanol 19+3.46¢ 26120 27 1% 28+0.52
Acetone NA 10£2.64° 12+1.52 13£1°

Palm pits Methanol 8+1.73¢ 12420 12+0.5° 1422
Ethanol 8+1.5¢ 9t 1be 10% 1.73° 15+12
Acetone NA 8+1.5° 10£22 11£152

Means with similar letters in a row are not significantly different, values represent the diameter of inhibition zones (mm) and NA: No activity

Table 2: Antibacterial activity of different concentrations of the extracts against S. pullorum

Concentration (mg mL™")

Plant parts Extraction solvent 25 50 75 100

Olive leaves Methanol NA NA NA 7£1.5°
Ethanol NA NA NA 8+2°
Acetone NA NA NA 6+0?

Palm seed Methanol NA NA NA 7t1°
Ethanol NA NA NA 7x12
Acetone NA NA NA 6102

Means with similar letters in a row are not significantly different, values represent the diameter of inhibition zones (mm) on S. pu/lorum and NA: No activity

Table 3: Antibacterial activity of different concentrations of the extracts against P. aeruginosa

Concentration (mg mL™")

Plant parts Extraction solvent 25 50 75 100

Olive leaves Methanol NA NA NA 11£20
Ethanol NA NA 11+0.5° 12+2.64°
Acetone NA NA NA 11£1.732

Palm seed Methanol NA NA 10+1.52 10+0.5°
Ethanol NA NA 10+2° 14+12
Acetone NA NA 8+1.5° 9+22

Means with similar letters in a row are not significantly different, values represent the diameter of inhibition zones (mm) on P. aeruginosaand NA: No activity

Table 4: Antibacterial activity of different concentrations of the extracts against A pneumoniae

Concentration (mg mL™")

Plant parts Extraction solvent 25 50 75 100

Olive leaves Methanol NA 8+2b 1022 11+2.64°
Ethanol NA 9+2.5b 10£0.5° 13+22
Acetone NA 8x1.73° 8x1b 11+0.5°

Palm seed Methanol NA NA NA 7£1°
Ethanol NA NA NA 8+1.5°
Acetone NA NA NA 6102

Means with similar letters in a row are not significantly different, values represent the diameter of inhibition zones (mm) on K pneumoniae and NA: No activity

Table 5: Antibacterial activity of different concentrations of the extracts against S. aureus

Concentration (mg mL™")

Plant parts Extraction solvent 25 50 75 100

Olive leaves Methanol 8x1c 13+ 12 11£1.73° 12%£1%®
Ethanol 9+2¢ 10+2¢ 12+2.17° 13+12
Acetone NA 610° 8x2b 13£1.52

Palm seed Methanol 7X1¢ 10£2.5° 11+£2.64° 13£1.73°
Ethanol 9+1.5¢ 11+0.5° 1110 14£22
Acetone NA 6+0° 7x0° 11+22

Means with similar letters in a row are not significantly different, values represent the diameter of inhibition zones (mm) on 5. aureus and NA: No activity
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Table 6: Antibacterial activity at different combined ratios of plant extracts

Extract Concentration (mg mL~")
Extraction ratio
Bacteria Olive: Palm 25 50 75 100
E coli 1:1 7+132% 11422 15+1.732 15%0.25°
2:1 8+22 10264 14+2° 1712
1:2 6+0° 9%1b 12+0.75° 1241.5¢
S. aureus 1:1 8+0.5° 10252 10£2.59° 13+0.5°
2:1 7£1° 8+1.5° 12+1.522 12£1.73®
1:2 NA NA 9+2.5b 11£2°
S. pullorum 1:1 NA NA NA 124259
2:1 NA NA NA 11+12
1:2 NA NA NA 11%+0.752
P. aeruginosa 1:1 NA NA 9+2.64° 122172
2:1 NA NA 7x1° 11+0.5°
1:2 NA NA 9+22 11422
K. pneumoniae 1:1 NA NA 810.28° 10£1.73®
2:1 NA NA 1M1£1.732 11£0°
1:2 NA NA 9+0.5° 9+2b

Means with similar letters in a column are not significantly different, values represent the diameter of inhibition zones (mm) and NA: No activity

Table 7: Scavenging of free radicals by olive leaf and palm pit extracts and
ascorbic acid

Sample DPPH radical scavenging (%)
Olive leaves 81.32
Palm pits 78.5°
Ascorbic acid (positive control) 91.7

Values are the mean of three independent experiments, means with similar
letters in a column are not significantly different

Table 8: Lymphocytes growth inhibition (%) after treatment with olive leaf

extract
Concentration (mg mL™") Cells growth inhibitions (%)
50 14.01
100 30.11
200 56.09
250 63.22

Values represent the cell growth inhibition (%) after treatment with different
concentrations of olive leaf extract

Table 9:Lymphocytes growth inhibition (%) after treatment with palm pit extract
Concentration (mg mL™") Cells growth inhibitions (%)

50 11.54
100 20.21
200 39.90
250 43.15

*Values represent the cell growth inhibition (%) after treatment with different
concentrations of palm pits extract

DISCUSSION

Significant differences were observed among the
activities at all the concentrations of olive leaf extracts in
different solvents (methanol, ethanol and acetone) against
S. aureus. Palm pit extracts also exhibited significantly
different activities among various concentrations except
50 and 75 mg mL=". Indu et a/® studied the microbial
inhibition efficiency according to the inhibition zones.
Inhibition diameter of less than 12 mm represents slower

antibacterial activity and the diameters between 12-16 mm
exhibit moderate activities whereas, compounds with the
inhibition zone diameter of 16 mm are considered highly
active. According to these parameters, the olive leaf extracts
showed higher inhibition efficiency against £ co/j moderate
inhibition activity against S aureus, S. aeruginosa and
K. pneumonia whereas, lower inhibition activity was noted
against S. pullorum. Palm pit extracts showed moderate
inhibition efficiency against £ colj S. aureus, P. aeruginosa
and A pneumoniae and low inhibition activity against
S. pullorum.

Gokmen et al'® adopted the disk diffusion method to
reveal higher antibacterial properties of olive leaf extract
against S. aureus, E. coli and P. aeruginosa. Liu et al*
demonstrated that olive leaf extract almost completely
inhibited the growth of Listeria monocytogenes, Escherichia
coli O157:H7 and Salmonella enteritidis pathogens at a
concentration of 62.5 mg mL™". Pereira et a/?' explained the
antimicrobial mechanism of olive leaf extract as the
denaturation of the protein that further affects the cell
membrane permeability. Some researchers have reported
various pharmacological properties of oleuropein including
antioxidant, antimicrobial, anti-inflammatory, antiatherogenic,
anticarcinogenic and antiviral activities?22,

Phytochemical screening of palm seeds crude extract has
revealed the presence of alkaloids and carbohydrates in palm
pit extract. Secondary metabolites such as steroids, flavonoids,
tannins and saponins have also been reported in palm pit
extract. The tannins are particularly known for their astringent
and antimicrobial property?. The phenolic profile of palm pits
has revealed the presence of cinnamic acid, flavonoids,
glycosides, flavonols, four free phenolic acids and nine bound
phenolic acids®. Polyphenols exert antibacterial properties by
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participating in the protein precipitation and enzyme
inhibition of the microorganisms. Therefore, the antibacterial
properties of palm pits extract might be based on the activity
of phenolic compounds?.

Saddiq and Bawazir®® reported the antimicrobial activity
of aqueous extract of date palm pits against Gram-negative
bacteria (K. pneumonia and E. coli). Farah? studied palm pit
extract against some bacterial species and demonstrated
high antibacterial activity against S. aureus. Al-daihan®® also
revealed the antibacterial activity of palm pit extract against
S. aureus with an inhibition zone diameter of 11.6 mm.
Contrarily, Yassein®' did not observe inhibition zones against
K. pneumoniae at 100 and 200 mg mL~" concentrations of
palm pit extract whereas, Maged and Abbas2found moderate
inhibition zones against Sa/monella sp., P. acruginosa, E. colj
S. aureus and K. pneumoniae.

Phytochemicals may inhibit microbial growth through
different mechanisms such as interference with microbial
metabolic processes, cellular membrane perturbations, gene
expression pathways, or modulation of signal transduction33.
The antimicrobial properties of phenolic compounds might
depend on their ability to change microbial cell permeability
that leads to the loss of macromolecules including Na
glutamate and ribose. They could also interfere with nutrient
uptake, protein structure, enzyme activity, nucleic acid
synthesis and electron uptake of the membrane34,

The results demonstrated significant free radical
scavenging efficiency of OLE (81.3%), palm pits (78.5%) and
ascorbic acid (91.7%) against DPPH at a concentration of
2mgmL~".The OLE presented significantly higher antioxidant
activity than palm pit extract. These results are in line with the
findings of most of the previous studies where the antioxidant
activity of plant extracts against DPPH free radicals has been
reported. The DPPH radical scavenging assay was carried out
to evaluate the antioxidant activity of OLE according to
Enujiugha eta/*.The data showed that the radical scavenging
activity of OLE increased in a concentration-dependent
manner and the extract concentration of 0.6 mg mL~" caused
50% inhibition of the free radicals (ICs,). Hayes et a/* reported
that 0.035 mg mL~" concentration of OLE inhibited 50% DPPH
radicals. Al-Farsiand Lee®”. demonstrated that the antioxidant
activity of palm pits is due to the presence of various phenolic
compounds such as procyanidins p-coumaric, flavonoids and
sinapic and ferulic acids. Benavente-Garcia et a/3® proposed
that the polyphenol synergism might provide better activity
against radicals as compared to individual phenolic
compounds. Adeosun et a/*° studied palm pit extract to
assess the antioxidant activity and noted the ICy, value as
10.21 mg mL™".

Kiritsakis et a/* investigated the antioxidant activity of
Olive Greek cultivars Koroneiki, megaritikiand Kalamon. The
results of the cultivars were significantly different from each
other and all showed a positive correlation between
antioxidant activity of extracts and total phenol content.
Abd El-Rahman and Al-Mulhem*' reported the antioxidant
activity of palm fruit, pits and shell against DPPH radicals,
which exhibited 91.87, 81.85 and 63.77% inhibition,
respectively.

The results revealed that the cytotoxicity of olive leaf and
palm pit extracts were directly related to their concentrations.
OLE treatment at different concentrations 50, 100, 200 and
250 mg mL"inhibited the growth of human lymphocytes by
14.01,30.11,56.09 and 63.22%, respectively whereas, the palm
pitextract inhibited the cell growth by 11.54,20.21,39.90 and
43.15% at above-mentioned concentrations. The toxicity of
extracts was found to be higher at higher concentrations. The
production of toxic material by medicinal plants for their
defence against insects, infections and herbivores has been
reported®. Several studies have elaborated that herbal or
traditional medicines can be potentially toxic, carcinogenic
and mutagenic’. Such toxicity could lead to the alteration in
cell membrane permeability and apoptosis. The loss of cell
membrane integrity is a typical phenotypic characteristic of
cytotoxicity®. A study has shown that OLE inhibited the cell
proliferation of human breast adenocarcinoma (MCF-7),
Bovine Brain Capillary Endothelial (BBCE) and human urinary
bladder carcinoma (T24)*. Han et a/* reported based on the
MTT assay that 200 pg mL™" of Oleuropein or 50 uyg mL~" of
hydroxytyrosol reduced the cell viability of MCF-7 cells.
Oleuropein or hydroxyl tyrosol decreased the number of
MCEF-7 cells by inhibiting cell proliferation and inducing cell
apoptosis. The effectiveness of date pit (100 uL mL™") against
human colon cancer cells (53.65% viability) in vitro has been
reported. However, its Anti-carcinogenic effect against
human hepatocellular carcinoma was comparatively lower
(79.95% viability)*s. Samet et al/* demonstrated the
anti-leukaemia effects of OLE on the human chronic myeloid
leukaemia cells for the first time. The OLE has also been
reported to inhibit the proliferation of K562 cells by inducing
cell cycle arrest. OLE significantly inhibited the growth of
human lymphocytes.

CONCLUSION

The OLE presented higher antibacterial activity against
E. coliand moderate activity against A. pneumoniae, S. aureus
and P. aeruginosa whereas, lower activity was observed
against S. pullorum. Palm pit extract exhibited moderate
antibacterial activity against £ cofj S. aureus, K. pneumoniae
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and P. aeruginosa and lower activity against S. pullorum. The
combined treatments of both extracts at different ratios were
found to be less effective against bacteria as compared to
individual treatments. The DPPH assay revealed that the
antioxidant activity of olive leaf extract was higher than palm
pits. The OLE and palm pit extracts also significantly inhibited
the growth of human lymphocytes but the cell growth
inhibition activity of olive leaf extract was comparatively
higher than palm pit extract.

SIGNIFICANCE STATEMENT

This study discovers the effect of olive leaves and palm pit
extracts against some bacterial species and the effect on
human cells. In our society with less knowledge and
awareness of the side effect of accumulation and overused
plant extracts the study shall help consumers to aware of the
benefits and harmful sides. The study will help the researcher
to uncover the critical area that many researchers were not
able to explore especially the toxic side of extracts. Thus, a
new theory on the chemical constituents and their benefits
and harm sides arrived at.

REFERENCES

1. Fleury, M.D., J. Stratton, C. Tinga, D.F. Charron and J. Aramini,
2008. A descriptive analysis of hospitalization due to acute
gastrointestinal iliness in Canada, 1995-2004. Can. J. Public
Health, 99: 489-493.

2. Doughari, JH., M.S. Pukuma and N. De, 2007. Antibacterial
effects of Balanites aegyptiaca L. Drel. and Moringa oleifera
Lam. on Sa/monella typhi. Afr. ). Biotechnol., 6: 2212-2215.

3. Bialonska, D., P. Ramnani, S.G. Kasimsetty, KR. Muntha,
G.R. Gibson and D. Ferreira, 2010. The influence of
pomegranate by-product and punicalagins on selected
groups of humanintestinal microbiota. Int.J. Food Microbiol.,
140:175-182.

4. Fair,RJ.and Y.Tor, 2014. Antibiotics and bacterial resistance
in the 21st century. Perspect. Med. Chem., 6: 25-64.

5. Barku, V.Y.A,, A. Boye and S. Ayaba, 2013. Phytochemical
screening and assessment of wound healing activity of the
leaves of Anogeissus leiocarpus. Eur. J. Exp. Biol., 3: 18-25.

6. Zainol, MK., A. Abd-Hamid, S. Yusof and R. Muse, 2003.
Antioxidative activity and total phenolic compounds of leaf,
root and petiole of four accessions of Centella asiatica (L.)
urban. Food Chem., 81: 575-581.

7. Ferreira-Machado, S.C, M.P. Rodrigues, A.P.M. Nunes,
F.J.S. Dantas and J.CP.D. Mattos et al, 2004. Genotoxic
potentiality of aqueous extract prepared from
Chrysobalanus icaco L. leaves. Toxicol. Lett., 151: 481-487.

8.

20.

21.

Erbay, Z. and F. Icier, 2009. Optimization of hot air drying
of olive leaves using response surface methodology.
J.Food Eng., 91: 533-541.

Biglari, F., A.F.M. AlKarkhi and A.M. Easa, 2008. Antioxidant
activity and phenolic content of various date palm
(Phoenix dactylifera) fruits from Iran. Food Chem.,,
107: 1636-1641.

De Castro, MD.L. and F. Priego-Capote, 2010. Soxhlet
extraction: Past and present panacea. J. Chromatogr. A,
1217:2383-2389.

. Nair, R. and S. Chanda, 2007. Antibacterial activities of some

medicinal plants of the Western region of India. Turk. J. Biol,,
31:231-236.

Gorinstein, S., M. Cvikrovd, |. Machackova, R. Haruenkit and
YS. Park et al, 2004. Characterization of antioxidant
compounds in jaffa sweeties and white grapefruits.
Food Chem., 84: 503-510.

Guguen-Guillouzo, C,, 2002. Isolation and Culture of Animal
and Human Hepatocytes. In: Culture of Epithelial Cells,
Freshney, R.I. and M.G. Freshney (Eds.), John Wiley & Sons,
Inc., United States, ISBN: 9780471401216, pp: 337-379.
Fernandez-Botran, R. and V. Vetvicka, 2000. Advanced
Methods in Cellular Immunology. Vol. 3. CRC Press,
United States, ISBN-13 9780849321252, Pages: 192.
Freshney, I, 2001. Application of Cell Cultures to Toxicology.
In: Cell Culture Methods for /n vitro Toxicology, Stacey, G.N.,
A.Doyle and M. Ferro (Eds.), Springer, Netherlands, pp: 19-26.
Thiha, A.and F. Ibrahim, 2015. A colorimetric enzyme-linked
immunosorbent assay (ELISA) detection platform for a
point-of-care dengue detection system on a lab-on-compact-
disc. Sensors, 15: 11431-11441.

Wang, B., M.V. Relling, M.C. Storm, M.H. Woo, R. Ribeiro,
CH. Pui and LJ. Hak, 2003. Evaluation of immunologic
crossreaction of antiasparaginase antibodies in acute
lymphoblastic leukemia (all) and lymphoma patients.
Leukemia, 17: 1583-1588.

Indu, MN.,, AAM. Hatha, C. Abirosh, U. Harsha and
G. Vivekanandan, 2006. Antimicrobial activity of some of the
South-Indian spices against serotypes of Eschrichia colj
Salmonella, Listeria monocytogenes and Aeromonas
hydrophila. Braz. J. Microbiol., 37: 153-158.

Gokmen, M., R. Kara, L. Akkaya, E. Torlak and A. Onen, 2014.
Evaluation of antimicrobial activity in olive (Olea europaea)
|eaf extract. Am. J. Microbiol., 5: 37-40.

Liu, Y., L.C. McKeever and N.S.A. Malik, 2017. Assessment of
the antimicrobial activity of olive leaf extract against
foodborne bacterial pathogens. Front. Microbiol., Vol. 8.
10.3389/fmicbh.2017.00113.

Pereira, J.A, 1. Oliveira, A. Sousa, P. Valentao and
P.B. Andrade et al, 2007. Walnut (Juglans regia L.) leaves:
Phenolic compounds, antibacterial activity and antioxidant
potential of different cultivars. Food Chem. Toxicol.,
45:2287-2295.



22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

Asian J. Plant Sci,, 21 (X): XX-XX, 2022

Owen, RW., R. Haubner, W. Mier, A. Giacosa, W.E. Hull,
B. Spiegelhalder and H. Bartsch, 2003. Isolation, structure
elucidation and antioxidant potential of the major
phenolic and flavonoid compounds in brined olive drupes.
Food Chem. Toxicol., 41: 703-717.

Visioli, F., A. Poli and C. Gall, 2002. Antioxidant and other
biological activities of phenols from olives and olive oil.
Med. Res. Rev., 22: 65-75.

Micol, V., N. Caturla, L. Perez-Fons, V. Mas, L. Perez and
A.Estepa, 2005. The olive leaf extract exhibits antiviral activity
against viral haemorrhagic septicaemia rhabdovirus (VHSV).
Antiviral Res., 66: 129-136.

Casas-Sanchez, J.,, M.A. Alsina, MK. Herrlein and C. Mestres,
2007. Interaction between the antibacterial compound,
oleuropein, and model membranes. Colloid Polym. Sci.,
285:1351-1360.

Othman, L, A. Sleiman and RM. Abdel-Massih, 2019.
Antimicrobial activity of polyphenols and alkaloids in
Middle Eastern plants. Front. Microbiol., Vol. 10.
10.3389/fmicb.2019.00911.

Rauha, JP, S. Remes, M. Heinonen, A. Hopia and
M. Kahkonen et a/, 2000. Antimicrobial effects of Finnish
plant extracts containing flavonoids and other phenolic
compounds. Int. J. Food Microbiol., 56: 3-12.

Saddiq, A.A. and A.E. Bawazir, 2015. Antimicrobial activity of
date palm (phoenix dactylifera) pits extracts and its role in
reducing the side effect of methyl prednisolone on some
neurotransmitter contentin the brain, hormone testosterone
in adulthood. Acta Hortic., 882: 665-690.

Farah RS., 2016. Antibacterial activity of seeds of Iragi dates.
J. Biolnnovation, 5: 313-318.

Al-daihan, S., 2012. Antibacterial activities of extracts of leaf,
fruit, seed and bark of Phoenix dactylifera. Afr. ). Biotechnol.,
11:10021-10025.

Yassein, N.N., 2012. Antibacterial effect of date palm
(Phoenix dactyliferal..) pit aqueous extract on some bacteria
cause urinary tract infection. Diyala J. Pure Sci., 8: 112-120.
Maged, N.Q.A. and N.A. Abbas, 2013. Antibacterial activity of
Phoenix dactylifera . leaf extracts against several isolates of
bacteria. Kufa J. Vet. Med. Sci., 4: 45-50.

Godstime, C.0.,O.E.Felix,0.J. Augustinaand O.E. Christopher,
2014.Mechanisms of antimicrobial actions of phytochemicals
against enteric pathogens-Areview. J. Pharm.Chem. Biol. Sci.,
2:77-85.

Bajpai, V.K,, A. Rahman, N.T. Dung, M.K. Huh and S.C. Kang,
2008. /n vitro inhibition of food spoilage and foodborne
pathogenic bacteria by essential oil and leaf extracts of
Magnolia liliflora Desr. ). Food Sci., 73: M314-M320.
Enujiugha, V.N., J.Y. Talabi, S.A. Malomo and A.l. Olaguniju,
2012. DPPH radical scavenging capacity of phenolic extracts
from African yam bean (Sphenostylis stenocarpa). Food Nutr.
Sci.,, 3: 7-13.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

Hayes, J.D. and L.I. McLellan, 1999. Glutathione and
glutathione-dependent enzymes represent a co-ordinately
regulated defence against oxidative stress. Free Radical Res.,
31:273-300.

Al-Farsi, M.A. and C.Y. Lee, 2008. Nutritional and functional
properties of dates: A review. Crit. Rev. Food Sci. Nutr.,
48: 877-887.

Benavente-Garcia, O., J. Castillo, J. Lorente, A. Ortuno and
J.A. Del Rio, 2000. Antioxidant activity of phenolics extracted
from Olea europaeal.. leaves. Food Chem., 68: 457-462.
Adeosun, A.M,, S.0. Oni, O.M. Ighodaro, O.H. Durosinlorun
and O.M. Oyedele, 2016. Phytochemical, minerals and free
radical scavenging profiles of Phoenix dactilyfera L. seed
extract. J. Taibah Univ. Med. Sci., 11: 1-6.

Kiritsakis, K, M.G. Kontominas, C. Kontogiorgis,
D. Hadjipavlou-Litina, A. Moustakas and A. Kiritsakis, 2010.
Composition and antioxidant activity of olive leaf extracts
from Greek olive cultivars. J. Am. Oil Chemists' Soc.,
87:369-376.

Abd ElI-Rahman, S.N.and S.I. Al-Mulhem, 2017. Characteristic
analysis, antioxidant components and antioxidant activity of
date fruits, date seeds and palm shell. Clin. Med. Case Rep.,
Vol. 1.

Teixeira, R.O., M.L. Camparoto, M.S. Mantovani and
V.E.P. Vicentini, 2003. Assessment of two medicinal plants,
Psidium guajava L. and Achillea millefolium L., in in vitro
and /n vivoassays Genet. Mol. Biol., 26: 551-555.

Cho, M.H., A.Niles, R.Huang, J. Inglese, C.P. Austin, T.Riss and
M. Xia, 2008. A bioluminescent cytotoxicity assay for
assessment of membrane integrity using a proteolytic
biomarker. Toxicol. /n Vitro, 22: 1099-1106.

Bouallagui, Z, J. Han, H. Isoda and S. Sayadi, 2011.
Hydroxytyrosol rich extract from olive leaves modulates
cell cycle progression in MCF-7 human breast cancer cells.
Food Chem. Toxicol., 49: 179-184.

Han, J., T.P.N. Talorete, P. Yamada and H. Isoda, 2009.
Anti-proliferative and apoptotic effects of oleuropein and
hydroxytyrosol on human breast cancer MCF-7 cells.
Cytotechnology, 59: 45-53.

Kumar, S., P.K. Suresh, M.R. Vijayababu, A. Arunkumar and
J.Arunakaran, 2006. Anticancer effects of ethanolicneem leaf
extracton prostate cancer cellline (PC-3).J. Ethnopharmacol.,
105: 246-250.

Samet, ., J. Han, L. Jlaiel, S. Sayadi and H. Isoda, 2014. Olive
(Olea europaea) leaf extract induces apoptosis and
monocyte/macrophage differentiation in human chronic
myelogenous leukemia K562 cells: Insight into the underlying
mechanism. Oxid. Med. Cell. Longevity, Vol. 2014.
10.1155/2014/927619.



