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 Background: Cell oxidation can lead to the onset and development of a wide range of 

diseases like diabetes, cancer, rheumatoid arthritis, neurodegenerative diseases and 
many more. Antioxidants are substances which can scavenge free radicals and help to 

decrease the incidence of oxidative stress induced damage.  A vast of medicinal plants 

available in nature has the antioxidant and anticancer properties and recently a great 
deal of effort are being to find out effective natural antioxidant for the prevention and 

treatment of free radical mediated disorders. Objective: The purpose of this study was 

to identify the antioxidant and cytotoxic potential of Olea europaea. Results: Crude 
ethanolic and water extracts of leaves and fruits of the plant were prepared and 

evaluated for antioxidant and cytotoxic potential. All the investigated extracts showed 

antioxidant and cytotoxic potential. Ethanolic extracts of the fruits was found to possess 
highest antioxidant activity on the basis of DPPH scavenging assay, total antioxidant 

capacity assay, total phenolic content assay, total flavonoid content assay. However, in 

nitric oxide scavenging capacity assay ethanolic extracts of the leaves was found to be 
most effective among the tested extracts. Total alkaloid contents and total tannin 

contents of the plant extracts were also determined. In brine shrimp lethality bioassay, 

ethanolic extracts of leaves showed the most potent cytotoxic action with LC50 value 
of 3.335 µg/ml followed by ethanolic extracts of fruits where standard cytotoxic agent 

vincristine used as positive control. Conclusion: In this study both fruits and leaves 

parts showed moderate antioxidant potential. All the extracts possess substantial 
quantity of phenol, flavonoid, tannins and alkaloid content and initial phytochemical 

screening also confirmed the presence of the compounds which might be responsible 

for their activity. 
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INTRODUCTION 

 

 Natural products based drugs have used against various diseases since time immemorial. The importance of 

many plants has long been established, but a large number of them still unknown yet. So, it is essential to 

explore their uses and to conduct pharmacognistic and pharmacological study to establish their therapeutic 

properties (Siddiqui et al., 2011). Plant resources have been emphasized world wide as precious sources of raw 

material. They not only provide basic needs of life but also they always have been a valuable source of 

prophylactic phytochemicals. Plant derived natural products hold great promise for the discovery and 

development of new drugs.  

 Reactive oxygen and nitrogen species are continuously produced in human body and they are controlled by 

endogenous enzymes (superoxide dismutase, glutathione peroxidase, catalase). Over production of these species 

due to exposure to external oxidant substances or failure in the defense mechanisms leads to the damage of 

valuable biomolecules, which has been associated with increased risk of cardiovascular diseases, cancer and 

other chronic diseases (Dimitros, 2006).Antioxidants either prevent these reactive species from being formed or 

remove them before they can damage vital cellular component (Sies, 1997, Vertuani et al.., 2004). Nowadays, a 

great deal of effort being expanded to find effective antioxidant for the treatment and prevention of free radical 

mediated deleterious effects and many plants have been found to possess free radical scavenging activity.  
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 Cancer is the second leading cause of death and major burden worldwide. Chemotherapy, surgery and 

radiotherapy are the conventional therapies for cancer causes serious side effects and at best, merely extend 

patients life span by a few years (Wahed Tania Binte et al., 2012, Behera and Dash, 2012).A lot of medicinal 

plants available in the nature which has the anticancer properties and majority of them are still to be explored for 

their anticancer property (Thakore et al., 2012, Ranneh and Fiasal, 2012).  

 The Olive tree (Olea europaea L.), a native of the Mediterranean basin and parts of Asia, is now widely 

cultivated in many other parts of the world for production of olive oil and table olives. The Olive (Olea 

europaea L.) is a small tree, which belongs to the family Oleaceae (Saari et al. ., 2012). The tree, famous for its 

fruit, also called the olive commonly known as “Jolapi” in Bangladesh. Olives and olive derived are important 

part of Mediterranean diet and are recognized as valuable source of phenolic antioxidants (Duarte et al., 2012).  

Ancient Greek literature reveals uses of olive oil for body health. Olive is a rich source of valuable nutrients and 

bioactives of medicinal and therapeutic interest. Olive fruit contains appreciable concentration, 1–3% of fresh 

pulp weight, of hydrophilic (phenolic acids, phenolic alchohols, flavonoids and secoiridoids) and lipophilic 

(cresols) phenolic compounds that are known to possess multiple biological activities such as antioxidant, 

anticarcinogenic, anti-inflammatory, antimicrobial, antihypertensive, antidyslipidemic, cardiotonic, laxative, and 

antiplatelet (Saari et al., 2012). In Bangladesh, fruits, seeds and leaves are used to treat cancer, tumor and 

cardiovascular disorder by folk medicinal healers (Mollik et al., 2010). The purpose of this study is to determine 

the pharmacological activity by means of antioxidant potential and cytotoxicity of ethanolic and water extracts 

of fruits and leaves of Olea europaea.  

 

MATERIALS AND METHODS 

 

Plant Material:  

 The fruits and leaves of Olea europaea were collected from Jahangirnagar University, Savar, Dhaka, 

Bangladesh and identified by the taxonomist of the Bangladesh National Herbarium, Mirpur, Dhaka (Accession 

number: 40166). 

  

Extraction:  

 The fruits and leaves of the plants were collected in fresh condition. It was sun-dried and then, dried in an 

oven at reduced temperature (not more than 50
0
C) to make suitable for grinding purpose. Each dried part was 

grounded to a powder separately using a grinder. The powdered plant materials were submerged into water in an 

air-tight flat bottomed container for three days, with occasional shaking and stirring. The major portion of the 

extractable compounds of the plant materials were dissolved in the solvent. The extracts were then filtered and 

dried on an electrical water bath. The dried extracts were stored in respective air tight vials in a freezer until 

further use.  

  

Drugs and Chemicals:  
 1, 1-diphenyl-2-picryl-hydrazyl (DPPH), ascorbic acid, quercetin, Gallic acid and Folin- Ciocalteu reagent 

(FCR), Vincristine, Di-methyl sulphoxide (DMSO), atropine, tannic acid was used in this study. All other 

chemicals and reagents were of analytical grade. 

 

Phytochemical Tests:  
 The freshly prepared crude extract was qualitatively tested for the presence of chemical constituents. These 

were identified by characteristic color changes using standard procedures (Ghani A., 2003).  

 

Determination of Total Phenol:  
 The content of total phenolic compounds in plant extracts were determined by Folin–Ciocalteu Reagent 

(FCR) (Folin and Ciocalteu, 1927). The FCR actually measures a sample’s reducing capacity. 1.0 mL of each 

plant extracts or standard of different concentration solution were taken in test tubes and 5 mL of Folin – 

ciocalteu (Diluted 10 fold) reagent solution was added to the test tubes. 4 mL of Sodium carbonate solution was 

added into the test tubes. The test tubes were incubated for 30 minutes at 20
0
C to complete the reaction. (Only 

for standard). The test tube was incubated for 1 hour at 20
0
C to complete the reaction (Only for extract).The 

absorbances of the solutions were measured at 765 nm using a spectrophotometer against blank.The Total 

content of phenolic compounds in plant ethanol extracts in Gallic acid equivalents (GAE) were calculated by the 

following formula equation  

C = (c x V)/m  

Where:  

C = total content of phenolic compounds, mg/g plant extract, in GAE;  

c = the concentration of Gallic acid established from the calibration curve, mg/mL;  

V = the volume of extract, mL;  
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m = the weight of pure plant ethanol extract, g.  

 

Determination of Flavonoid content:  
 Aluminum chloride colorimetric method was used for flavonoids determination (Chang et al., 2002).1 mL 

of sample was mixed with 3 mL of methanol, 0.2 mL of 10% aluminum chloride, 0.2mL of 1 M potassium 

acetate and 5.6 mL of distilled water. It remained at room temperature for 30 min; the absorbance of the reaction 

mixture was measured at 415 nm with UV/Visible spectrophotometer. The calibration curve was prepared by 

preparing quercetin solutions at various concentrations in methanol. The concentration of flavonoids was 

expressed in terms of mg/100mL of sample.  

 

Determination of Total Antioxidant Capacity:  
 The phosphomolybdenum method usually detects antioxidants such as ascorbic acid, some phenolics, α-

tocopherol, and carotenoids. The phosphomolybdenum method was based on the reduction of Mo (VI) to Mo 

(V) by the antioxidant compound and subsequent formation of a green phosphate/Mo (V) complex at acidic 

pH.(Prieto et al., 1999). Sample extracts (0.3 mL) was combined with 3 mL of reagent solution (0.6 M sulfuric 

acid, 28 mM sodium phosphate and 4 mM ammonium molybdate). The tubes were incubated at 95 °C for 90 

min. After the mixture had cooled to room temperature, the absorbance of the solution was measured at 695 nm 

against blank. Total antioxidant capacity of the extract was measured from the regression equation prepared 

from the concentration versus optical density of ascorbic acid.  

 

DPPH Scavenging Activity:  
 DPPH scavenging activity of the Olea europaea was measured by the method developed by Manzocco et 

al., (1998). The sample extract (0.2 mL) was diluted with methanol and 2 mL of DPPH solution (0.5 mM) was 

added. After 30 min, the absorbance was measured at 517 nm. The percentage of the DPPH radical scavenging 

was calculated from the measured absorbance data. Ascorbic acid was used as a reference or standard 

antioxidant in this assay method. The percentage (%) inhibition activity was calculated from the following 

equation  

(A0– A1)/A0} X 100 

Where,  

A0 is the absorbance of the control, and  

A1 is the absorbance of the extract/standard.  

Then % inhibitions were plotted against log concentration and from the graph  IC50 was calculated. 

 

Nitric Oxide Scavenging Capacity Assay:  
 Nitric oxide radical scavenging was estimated on the basis of GriessIllosvoy reaction (Govindarajan et al., 

2003). In this investigation, Griess-Illosvoy reagent was modified by using naphthyl ethylene 

diaminedihydrochloride (0.1% w/v) instead of 1-napthylamine (5%). 4.0 ml of each fraction and standard 

(ascorbic acid) was added into 1.0 ml of Sodium nitroprusside (5 mM) solution and incubated for 2 hours at 

30
0
c to complete reaction. Then 2.0 ml solution was withdrawn from the mixture and mixed with 1.2 ml of 

Griess reagent and absorbance of the solution was measured at 550 nm using a spectrophotometer (Shimadzu 

UV PC-1600) against blank. Percentage scavenging activity was calculated from 

 [(A0–A1)/A0] x100  

 Where A0 is the absorbance of the control, and A1 is the absorbance of the extract/ standard. The inhibition 

curves were prepared and IC50 values were calculated. 

 

Cupric Reducing Antioxidant Capacity: 

 Cupric reducing antioxidant capacity of the plant extracts was determined following the method described 

by Resat et al., 500 μl of each fraction and standard (ascorbic acid) in different concentrations were taken in test 

tubes. 1.0 ml of 0.01 M CuCl2.2H2O solution and 1.0 ml of ammonium acetate buffer (pH 7.0) was added into 

the test tubes. Then 1.0 ml of 0.0075 ml of Neocaproin solution and 600 μl of distilled water was added into the 

test tubes. The total mixture was incubated for 1 hour at room temperature then the absorbance of the solution 

was measured at 450 nm using a spectrophotometer against blank.  

 

Total alkaloid Content Determination: 

 Total alkaloid content was determined by slightly modified Fazel et al., 2008 method. The plant extract 

(1mg/ml) was dissolved in 2 N HCl and then filtered. The pH of phosphate buffer solution was adjusted to 

neutral with 0.1 N NaOH and then 5 ml of BCG solution along with 5 ml of phosphate buffer were added. The 

extracts were collected in a 10 ml volumetric flask and diluted to volume with chloroform. The absorbance of 

the complex in chloroform was measured at 470 nm. All experiments were performed thrice; the results were 

averaged and reported in the form of Mean ± S.D.  
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Total Tannin Content Determination: 
 The tannins were determined by slightly modified Folin and Ciocalteu method(Velioglu Y. et al. ,1998, Yu 

L., 2001) . Briefly, 1 ml of the sample extract is added with 7.5 ml of distilled water and adds 0.5 ml of Folin 

Phenol reagent, 1 ml of 35% sodium carbonate solution. The absorbance was measured at 725 nm. Tannic acid 

was used as standard solutions. The results of tannins are expressed in terms of tannic acid in mg/g of extract.  

 

Brine Shrimp lethality bioassay  for cytotoxic activity:  

 Cytotoxicity of the plant extractives was determined by Brine Shrimp lethality bioassay described by Meyer 

et al., (1982). Brine Shrimp eggs are hatched in simulated seawater to get nauplii. Sample solutions are prepared 

by dissolving the test materials in pre-calculated amount of DMSO (Di-methyl sulphoxide). Ten nauplii are 

taken in vials containing 5 ml of simulated seawater. The samples of different concentrations are added. 

Survivors are counted after 24 hours. The median lethal concentration, LC50 values of the test samples after 24 

hours are obtained by a plot of percentage of dead Shrimps against the logarithm of the sample concentration 

using Microsoft Excel. Vincristine sulphate is usually used as the reference cytotoxic drug.  

  

RESULTS AND DISCUSSIONS 

 

 Preliminary Phytochemical Screening:  

 The preliminary phytochemical screening study of the ethanolic and water extracts of  fruit and leave of the 

plant Olea europaea was done to appraise the presence of bioactive components. The ethanolic extracts of olive 

fruits and leaves showed positive result means presence of carbohydrates, steroids, flavonoids and alkaloids. On 

the other hand, water extracts of fruits and leaves showed positive result for glucosides and alkaloids. Ethanolic 

extracts of olive fruits and leaves and water extracts of olive leaves showed positive results for flavonoids. All 

the extracts showed positive result for tannins.  As it is clear from the above table, crude extracts of Olea 

europaea contains various chemical constituents like flavonoids, tannins, steroids, carbohydrates, alkaloids, etc. 

The presence of bioactive compounds that is confirmed in the present study is summarized in the table -1 

 
Table 1: Phytochemical screening of Olea europaea. 

Extracts Carbohydrate Glycoside Glucoside Saponin Steroid Tanin Flavonoid Alkaloid 

Ethanolic 

extracts of 
fruits 

+ + + - + + + + 

Water 

extracts of 
fruits 

- - + + + + - + 

Ethanolic 

extracts of 

leaves 

+ - - + + + + + 

Water 

extracts of 

leaves 

- + + - - + + + 

 

 Vinha et al., (2012) described that olive leaves contain steroids, terpenoids, flavonoids, tannins.  Micol et 

al., (2005) described oleuropein as the major compound of olive tree leaf. Duarte et al., (2012) found that olive 

fruits and leaves are rich in phenolic, flavonoids  and  alkaloids. So it can be said that crude extracts of olive 

fruits and leaves are rich in flavonoids, tannins, alkaloids, carbohydrates, steroids which may account for their 

various pharmacological activities. 

 

Total Phenolic Compound Assay:  

 Total phenol contents of the different extracts of fruits and leaves of the plant Olea europaea were 

determined by using the Folin-Ciocalteu reagent and were expressed as gallic acid equivalents (GAE) per gram 

of plant extract. Ethanolic extract  of  fruits  showed  the highest amount of phenolic contents among the 

extracts. Total phenolic  contents  of the ehtanolic extracts of leaves was almost similar of the fruits, but water 

extracts of fruits and leaves showed almost half of phenolic contents of them.  

 
Table 2: Total phenol contents of different extracts of Olea europaea. 

Solvent Plant Parts Total Phenol contents 

(mg/g, Gallic Acid Equivalents) 

References 

Ethanol Leaves 11.413 ± 0.188 Present study 

Ethanol Fruits 12.475 ± 0.113 Present study 

Water Leaves 6.182 ± 0.183 Present study 

Water Fruits 7.002 ± 0.150 Present study 

Ethanol Aerial(Wood, Barks, Leaves) 115.89 ±0.11 Duarte et al., 2012 

Water/Ethanol 50/50 Aerial(Wood, Barks, Leaves) 112.01±2.46 Duarte et al., 2012 
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(V/V) 

Methanol Aerial(Wood, Barks, Leaves) 105.30±1.19 Duarte et al., 2012 

Acetone Aerial(Wood, Barks, Leaves) 116.55±7.11 Duarte et al., 2012 

Water and ethanol Leaves 12.91 ± 7.91 Vinha et al., 2012 

  

 Phenolics, ubiquitous to the plant kingdom are composed of several classes of compounds. They possess an 

ideal structural chemistry for free radical scavenging activity. Antioxidant activities of polyphenols arise from 

their high reactivity as hydrogen or electron donors which can stabilize and delocalize unpaired electron and 

from their potential to chelate metal ions (Evans et al. ., 1997). Duarte et al.,(2012) investigated the antioxidant 

activity of aerial parts of Olea europaea and determined total phenolic contents. They considered the woods, 

barks and leaves parts of the plants as whole to determine their phenolic contents, but in the present study water 

and ethanolic extracts of fruits and leaves were considered and that may be the reason of this variation of 

phenolic contents. Also, geographical condition is responsible for the phytoconstituents variation. Vinha et al., 

(2012) also determined the total phenolic contents of olive leaves which was almost similar of the present study.  

 

Flavonoid Content Assay:  

 Aluminium chloride colorimetric method was used to determine the total flavonoid contents of the different 

extracts of Olea europaea. The total flavonoid contents were estimated using the standard curve of quercetin 

(y=0.009x – 0.037, R
2
= 0.972) was expressed as Quercetin Equivalents (QE) per gram of the plant extracts 

(Table 3) 

 
Table 3: Total flavonoid contents of different extracts of Olea europaea.  

Solvent Plant Parts Total Flavonoid contents 

(mg/g, Quercetin Equivalents) 

References 

Ethanol Leaves 4.91 ± 0.0113 Present study 

Ethanol Fruits 6.61 ± 0.0799 Present study 

Water Leaves 2.41 ± 0.982 Present study 

Water Fruits 3.596 ± 0.165 Present study 

Ethanol Aerial(Wood, Barks, Leaves) 31.60 ± 0.51 Duarte et al., 2012 

Water/Ethanol 50/50 

(V/V) 

Aerial(Wood, Barks, Leaves) 18.75 ± 0.71 Duarte et al., 2012 

Methanol Aerial(Wood, Barks, Leaves) 27.40± 0.29 Duarte et al., 2012 

Acetone Aerial(Wood, Barks, Leaves) 48.70± 0.25 Duarte et al., 2012 

Water and ethanol Leaves 25.17±3.53 Vinha et al., 2012 

 

  In this study we found that  ethanolic extracts of olive fruits has maximum flavonoid contents than any 

other extracts under consideration and water extracts of olive leaves possess lowest flavonoid contents. 

Flavonoids play an important role in antioxidant system of plants.  

 The antioxidant properties of flavonoids are due to several different mechanisms, such as scavenging of free 

radicals, chelation of metal ions and inhibition of enzymes responsible for free radical generation. Depending on 

their structure flavonoids are able to scavenge practically all known ROS (Gracia et al., 1997). 

 

Total Antioxidant Capacity Assay:  

 Total antioxidant capacity of the different extracts of Olea  europaea was evaluated by 

phosphomolybdenum method and was expressed as Ascorbic acid equivalents (AAE) per gram of plant extracts. 

Total antioxidant capacity of the test samples was estimated using the standard curve of ascorbic acid (y= 

0.004x – 0.008, R
2
= 0.997).The order of total antioxidant capacity of the four extracts showed that the ethanolic 

extracts of fruits showed highest total antioxidant capacity equivalent to ascorbic acid per gram of plant extracts 

(table 4)  

 
Table 4: Total antioxidant capacity of different extracts of Olea europaea. 

Sample Total Antioxidant Capacity  

(mg/g, AAE) 

Ethanolic extracts of leaves 4.2045 ± 0.007 

Ethanolic extracts of fruits 6.2955 ± 0.190 

Water extracts of leaves 2.0985 ± 0.064 

Water extracts of fruits 2.7795 ± 0.094 

 

 Folin-Ciocalteu  assay  or  total flavonoid content assay determines only the amount of total phenol or total 

flavonoid respectively in the extract under investigation but does not necessarily represent the total antioxidant 

activity of the constituents present in the extract. Because the constituents present in the extract other than 

phenol and flavonoid might be responsible for the antioxidant action too. Therefore, result of total antioxidant 

capacity assay is more important for the determination of antioxidant property of an extract (Alam et al., 2012). 

Moreover, it is a quantitative one, since the antioxidant activity was expressed as AAE. According to recent 
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reports, a highly positive relationship between total phenol and antioxidant activity appears to be the trend in 

many plant species (Oktay et al., 2003) 

 

DPPH Scavenging Activity:  

 DPPH radical scavenging is a popular and reliable method for screening the free radical scavenging activity 

of compounds or antioxidant capacity of plant extracts. The DPPH antioxidant assay is based on the ability of 1, 

1-diphenyl-2-picrylhydrazyl, a stable free radical, to decolorize in the presence of antioxidant (Brand-Willam 

W., 1995). The percent (%) of inhibition were plotted against log concentration and from the graph IC50 value 

was calculated. IC50 values of DPPH radical scavenging activity of different studies is summarized into the 

following table:  

 
Table 5: IC50 values of different extracts of Olea europaea in DPPH scavenging assay. 

Solvent Plant parts IC50 ( µg/ml) References 

Ethanol Leaves 285.067 ± 1.07 Present study 

Ethanol Fruits 168.441 ± 1.37 Present study 

Water Leaves 571.132 ± 0.31 Present study 

Water Fruits 4025.675 ± 2.24 Present study 

Ethanol Aerial(Wood, Barks, Leaves) 44.08 ± 0.47 (mg/L) Duarte et. al., 2012 

Water/Ethanol 50/50 (V/V) Aerial(Wood, Barks, Leaves) 49.97 ± 1.58 (mg/L) Duarte et. al., 2012 

Methanol Aerial(Wood, Barks, Leaves) 48.77 ± 2.35 (mg/L) Duarte et. al., 2012 

Acetone Aerial(Wood, Barks, Leaves) 54.23 ± 2.36 (mg/L) Duarte et. al., 2012 

Water and ethanol Leaves 0.31 ± 0.02 (mg/ml BHT 

equivalent) 

Ana F. Vinha et. al., 2012 

----- Ascorbic Acid 19.9 ± 0.29 Present study 

  

 
 

Fig. 1: DPPH scavenging activity of the different extracts of Olea europaea. 

 

 Figure 1 shows the amount of each extract needed for 50% inhibition (IC50) or scavenging of DPPH free 

radical. A lower value of IC50 indicates greater antioxidant activity. The highest DPPH scavenging activity was 

showed by the ethanolic extract of fruits with IC50 value of 168.441 µg/ml.  

 

Nitric Oxide Scavenging Capacity Assay: 

 Scavenging of nitric oxide (NO) was determined by the decrease in its absorbance at 550 nm, induced by 

antioxidants. All the extracts showed a dose dependent scavenging of NO similar to the reference standard of 

ascorbic acid. Ethanolic extracts of leaves showed highest NO scavenging activity with IC50 value of 107.737 

µg/ml.  The IC50 values of  NO scavenging activity of different extracts of Olea europaea are summarized in 

table 6. 

 
Table 6: IC50 values of different extracts of Olea europaea in NO scavenging activity. 

Solvent Plant Parts IC50 ( µg/ml) 

Ethanol Leaves 107.737 

Ethanol Fruits 196.588 

Water leaves 178.067 

Water Fruits 232.765 

----- Ascorbic Acid 18.647 
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Fig. 2: NO scavenging activity of the different extracts of Olea europaea. 

  

 NO is a physiologically important chemical mediator generated by endothelial cells, macrophages, neurons 

and involved in the regulation of various biochemical processes. Excess generation and accumulation of NO are 

implicated in the cytotoxic effects observed in various disorders like AIDS, cancer, Alzheimer disease, etc 

(Sainani et al., 1997). The scavenging of NO generated from Na nitroprusside in vitro indicates the possibility 

of preventing peroxynitrite formation in the cell in vivo (Joseph et al., 2009).Different extracts of Olea europaea 

was able to scavenge NO produced from nitroprusside at a considerable level. The phenolics and flavonoids 

present in the plant extracts may be responsible for this effect. 

 

Cupric Reducing Antioxidant Capacity:  
 Reduction of Cu 

2+
 ion to Cu+ was found to rise with increasing concentrations of the different extracts. The 

standard ascorbic acid showed highest reducing capacity. Among the extracts ethanolic extracts of olive fruits 

showed maximum reducing capacity that is comparable to standard ascorbic acid.  

 

 
 

 Fig. 3: Cupric Reducing power activity of different extracts of Olea europaea. 

 

Total alkaloid Content Determination: 

 Total Alkaloid content was calculated using the calibration curve of atropine and the equation is y=0.085x-

0.048,R²=0.812. The results are summarized into table 7. 

 
Table 7: Total alkaloid contents of different extracts of Olea europaea. 

Extracts Plant Parts Total alkaloid contents 

(mg/g, Atropine Equivalents) 

References 

Ethanol Leves 28.694 ± 0.001 Present study 

Ethanol Fruits 26.098 ± 0.014 Present Study 

Water Leaves 35.158 ± 0.04 Present Study 

Water Fruits 26.815 ±0.05 Present Study 

Ethanol Aerial(Wood, Barks, 

Leaves) 

2.96 ± 0.27 (mg PNE/g of dry mass Duarte et al., 2012 

Water/Ethanol 50/50 
(V/V) 

Aerial(Wood, Barks, 
Leaves) 

4.82 ± 0.09 (mg PNE/g of dry mass) Duarte et al., 2012 

Methanol Aerial(Wood, Barks, 

Leaves) 

2.76 ± 0.36 (mg PNE/g of dry mass) Duarte et al., 2012 

Acetone Aerial(Wood, Barks, 
Leaves) 

18.87 ± 0.55 (mg PNE/g of dry 
mass) 

Duarte et al., 2012 
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 Total Tannin Content Determination:  

 Total tannin content  was estimated using the calibration curve of tannic acid and the calibration equation is 

y= 0.443x – 0.264, R
2
= 0.72. In this study, ethanolic extracts  of  leaves  showed  highest tannin content. The 

results are summarized into table 8.  

 
Table 8: Total tannin contents of different extracts of Olea europaea. 

Extracts Plant Parts Total tannin contents 

(mg/g, tannic acid equivalents) 

References 

Ethanol Leaves 147.399 ± 0.1 Present study 

Ethanol Fruits 75.78 ± 0.02 Present study 

Water Leaves 58.258 ± 0.3 Present study 

Water Fruits 55.766  ± 0.27 Present study 

Water & Ethanol Leaves 37.01 ± 0.48 (mg EC/100g) Vinha et al., 2012 

   

Brine Shrimp lethality bioassay for cytotoxic activity:   

 All the extracts were subjected to Brine Shrimp lethality bioassay for possible cytotoxic action. In our 

study, we found that it has potent cytotoxic action on brine shrimp compared to standard vincristine. The result 

is summarized into table 9. 

 
Table 9: LC50  value of different fractions of Olea europaea 

Solvents Plant Parts LC50 (µg/ml) References 

Ethanol Leaves 3.335 Present study 

Ethanol Fruits 3.945 Present study 

Water Leaves 4.201 Present study 

Water Fruits 5.557 Present study 

 Vincristine 2.3 Present study 

  

 In Brine shrimp lethality bioassay, all the extracts showed good cytotoxicity. This concentration dependent 

increment in percent mortality of brine shrimp nauplii produced by different extracts indicates the presence of 

cytotoxic principles in this extract. 

 

Conclusion:  

 The fruits of Olea europaea are widely used as food appetizer in Bangladesh and the different parts of this 

plant have been used to treat a variety of diseases by folk medicine healers. The results from the experiments 

confirmed that the extracts of Olea europaea in general, possess moderate antioxidant and good cytotoxic 

properties. Our study indicates that ethanolic extracts of fruits possess most anti oxidant and DPPH free radical 

scavenging potential, but ethanolic extracts of leaves possess most NO scavenging activity. In our present study, 

we also found that all the extracts possess potent cytotoxic potential. Various phytochemical constituents like 

phenols, flavonoids, alkaloids, tannins, glycoside and steroid present in the plant parts, which may be 

responsible for the observed activities. The good toxicity exerted by the extracts of this plant in brine shrimp 

lethality bioassay suggests bioactive principles in the plant. 
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