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Abstract: The olive tree (Olea europaea L.) is an iconic symbol of the Mediterranean region since ancient 

times and products derived from its fruit and leaves have been used both as a food and as traditional medicine. 

Phytochemical studies have demonstrated olive oil, olives and processed olives as a rich source of phenolic 

compounds which are the most important components of the polar fraction of olive fruit, oil leaves and bark, 

owing to their health properties as natural antioxidants. The role of high content of antioxidative compounds is 

related to human health. Olive oil provides protection against heart disease by controlling low density 

lipoprotein (LDL) while raising high density lipoprotein (HDL) cholesterol levels. Compounds such as 

hydroxytyrosol and oleuropein are antioxidants that demonstrate some health effects in the prevention of certain 

diseases and ageing. The major phenolics include hydroxytyrosol, tyrosol, and oleuropein which are believed to 

be responsible for a number of biological activities.  

This paper summarizes current knowledge on the physiological effects of phenolics present in different parts of 

olive tree, on human health. Studies (human, animal and in vitro) have shown that olive oil phenolics have 

positive effects on certain physiological parameters, such as plasma lipoproteins, oxidative damage, 

inflammatory markers, platelet and cellular function, and antimicrobial activity. Apparently, regular 

consumption of virgin olive oil containing phenolic compounds manifests in health benefits.  
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I. Introduction 
The Olive (Olea europaea L.) tree belongs to the family Oleaceae and is native to tropical and warm 

temperate regions of the world. According to an estimate of Food and Agriculture Organization (FAO), in 2009, 

9.9 million hectares (ha) were planted with olive trees with production of oil about 2.9 million tonnes 

worldwide. Olive oil has been used as a nutritious food, drug and as cosmetics for centuries by the 

Mediterranean people. During last few decades’ olive has been a subject of much scientific interest for 

approving its multiple biological, therapeutic and functional food applications. 

Numerous epidemiological and clinical studies acknowledged olive oil as a source of food and 

medicine. The most important functional properties of olive oil are antioxidant, anti-microbial, anti-

inflammatory and anti-cancer as evident from a variety of studies.  These biological activities and individual 

taste are due to the presence of unique bio-active compounds in the olives, namely phenolics (e.g., oleuropein, 

hydroxytyrosol, verbascoside and derivatives), tocopherols and carotenoids, amongst others [23]. 

 

1.1.  Phenolic Constituents Present in Olive  

Olive contains multiple minor components such as polyphenols [34]. Several parameters affect olive 

phenolic contents and these include genotype, pedoclimatic conditions, agronomic techniques (e.g. irrigation, 

fertilization), and the developmental stage of the drupe [8, 14, 16, 46, 47, 48]. Flavonoids, including flavonols 

and anthocyanins and tannins are important classes of phenolic compounds since they have many biological 

functions. Phenolic compounds, present in olive and olive oil have anti-oxidant, anti-atherogenic, anti-diabetic 

and anti-cancerogenic properties [63, 59]. 

 

2. Valuable Constituents in  Different Parts of Olive   

 A variety of valuable and functional components are present in different parts of olive tree as described 

below: 
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2.1. Fruit 

Olive fruit contains both lipophilic and hydrophilic phenolics. Among the lipophilic phenols the most 

important are cresols while the major hydrophilic phenols include phenolic acids, phenolic alcohols, flavonoids 

and secoiridoids [23]. Flavonoids are abundantly present in fruit tissues at the early stages of growth and 

development. Accumulation of polyphenols in fruit tissue at the early stages of development of olive and many 

other fruits has been a common biosynthetic pathway [18]. The distribution and structure of the chemical 

constituents of olive fruit is complex and dependent on parameters including variety, cultivation practices, 

geographical origin, and the level of maturation.  

 

2.2.  Oil 

Olive oil differs from other edible oils not only in its fatty acid composition, but also in the presence of 

minor bioactive compounds because it is consumed unrefined.  All of the types of olive oil contain essentially 

the same fatty acids, but not the same concentrations of minor components such as triterpene acids and alcohols, 

α-tocopherol, squalene, phenolic acids, lignans, and polyphenols. Major phenolic compounds in olive oil are 

generally classified as simple phenols (e.g., hydroxytyrosol, tyrosol, vanillic acid); secoiridoids (e.g., oleuropein 

glucoside), dialdehydic forms of oleuropein; and polyphenols and flavonols [37; 49]. 

 

2.3. Leaves 

Olive leaves have been widely used in traditional remedies for viral infections, yeast infections, and to 

fight colds and flu in European and Mediterranean countries. They have been used in the human diet as extracts, 

herbal teas, and powder and contain several potentially bioactive compounds that may have antioxidant, 

antihypertensive, antiatherogenic, anti-inflammatory, hypo-glycemic, and hypocholesterolemic properties [53]. 

It reduces LDL, or bad cholesterol, increases blood flow by relaxing the arteries and lowers blood pressure [27, 

4]. The major active components in olive leaf are known to be oleuropein and other compound such as 

hydroxytyrosol, tyrosol, vanillin, luteolin, p-coumaric acid, caffeic acid, vanillic acid, rutin, diosmetin, 

diosmetin-7-glucoside, apigenin-7-glucoside and luteolin-7-glucoside [41]. Recently, the demand for whole 

olive leaf and olive leaf extract has increased for use in foodstuff, functional food materials and food additives 

[60]. 

 

2.4. Bark or Wood 

A variety of antioxidants have been isolated and identified in the ethylacetate extract of olive wood. 

Besides having antioxidative activities, it has been reported that oleuropein and (+)-cycloolivil possess anti-

platelet aggregation properties, and these compounds can also inhibit protein tyrosine phosphorylation, as well 

as prevent thrombotic complications associated with platelet hyperaggregability [26]. A new secoiridoid 

compound, oleuropein-3’-methylether, together with six known secoiridoids,7’S-hydroxyoleuropein,  

jaspolyanoside, ligustroside 3’-O-β-D-glucoside, jaspolyoside, isojaspolyoside A and oleuropein 3’-O-β-D-

glucoside, were recently isolated from olive wood [38].  

 

3. Bioactivity of Phenolic Constituents 
Olive oil contains polyphenols which have a significantly greater antioxidative effect than those 

contained in other vegetable oils. Although most vegetable oils (sunflower, soy, rape seed) contain similar 

amounts of unsaturated fatty acids with attributable health benefits, they are nevertheless ineffective in fighting 

certain basic factors associated with chronic diseases [35], consequently, the daily intake of recommended doses 

of olive oil results in a considerable protective effect against colon and breast cancer, as well as skin cancer and 

pre-mature aging of the skin [57, 58]. The source of olive oil health effects are the biophenols and squalenes 

(oleocanthal, tyrosol, hydroxytyrosol, oleuropein) it contains. They provide an exceptional antioxidative 

activity, removing harmful compounds from the body [20].  

 

3.1. Anti-Oxidative  

It is well known that the oxidative stress produced by free radicals is responsible for the development 

of several diseases such as atherosclerosis, different kinds of cancer, inflammatory diseases and Parkinson’s 

disease. The high correlation found between total phenols content determined colorimetrically and free radical 

scavenging activity supports the antioxidant effect of these compounds [12]. 

The antioxidative property of olive oil contributes to many of its health benefits. Oleuropein and its 

hydrolysis product hydroxytyrosol are the most potent antioxidants. The antioxidant activity of olive oil in vitro 

has been well documented and linked to such benefits as chemoprotection, anti-inflammatory action, and 

prevention of atherosclerotic plaque formation. Care is needed when extrapolating in vitro data to in vivo models 

because it cannot be assumed that the effects seen when cells are exposed directly to olive oil extracts will be 

seen when olive oil is consumed in the diet. It has been estimated that 55-66 percent of olive oil phenols are 
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absorbed after ingestion, the majority in the small intestine. 53 phenols are believed to act in the blood vessels to 

prevent LDL oxidation [61]. 

The protective effects of olive against the chronic and degenerative diseases are attributed to the  

biophenol components, particularly, hydroxytyrosol  rather than to the unsaturated fatty acids content of the 

olive oil. Other potential mechanisms include inhibition of platelet aggregation, the anti-atherogenic activity, 

inhibition of the changes of DNA, reduction of free radical production in the faecal matrix and increase in the 

ratio between the reduced and oxidized forms of glutathione [3]. 

 

3.2. Cardiovascular  

Phenolic compounds have a protective effect against cardiovascular diseases [19] by protecting against 

LDL oxidation that is a crucial step in the progress of atherogenic processes [51]. In comparison to saturated 

fatty acids, olive oil reduces LDL cholesterol, and compared with carbohydrates, it maintains or even increases 

the levels of HDL cholesterol. In addition, it improves the major risk factors for cardiovascular disease, such as 

the lipoprotein profile, blood pressure, glucose metabolism and antithrombotic profile. It is relatively resistant to 

oxidation and contains a large amount of antioxidants relative to its polyunsaturated fat content. Some 

polyphenol constituents of virgin olive oil (hydroxytirosol and oleuropein) are potent scavengers of superoxide 

radicals and inhibit LDL oxidation [52]. In addition, consumption of virgin olive oil (VOO) with high phenolic 

content significantly increases HDL [49], considered as protective factor against cardiovascular diseases. The 

high content of mono-unsaturated fatty acids makes olive oil able to reduce the rate of cardiovascular disorders 

and some tumours thanks also to the abundant presence of antioxidant agents, such as tocopherols, tocotrienols. 

 

3.3. Anti-Diabetic  

Olive oil is considered as the pillar of the Mediterranean diet. Some of these effects are attributed 

beside the monounsaturated fatty acids (MUFA) to the minor components of VOO. Moreover, MUFA-rich diet 

prevents central fat redistribution and the postprandial decrease in peripheral adiponectin gene expression and 

insulin resistance induced by a carbohydrate-rich diet in insulin-resistant subjects [28, 7], (up to 6%–9% of dry 

matter in the leaves comprises of Oleuropein), that possesses a wide range of pharmacologic and health-

promoting properties. It has been associated with improved glucose metabolism [31]. The hypo-glycemic and 

antioxidant effects of oleuropein have also been reported in alloxan-diabetic rabbits [25]. 

 

3.4. Anti-Inflammatory/Anti-Cancer 

Oleocanthal another functional component found in olive oil may have potential as a therapeutic agent 

in the inhibition of carcinoma progression and supports substantial evidence that populations residing in the 

Mediterranean region have a reduced incidence of prostate, breast, lung and gastrointestinal cancer [9]. It is 

important to note that while there is strong evidence that oleocanthal is an effective anti-inflammatory agent and 

demonstrates pharmacological characteristics in vitro, recent evidence demonstrates that oleocanthal may exert 

therapeutic properties against the pathogenesis of c-Met kinase induced malignancies. Elnagar and colleagues 

[1] have reported that oleocanthal possesses anti-proliferative effects in human breast and prostate cancer lines. 

Also Khanal and collegues [44] recently showed that oleocanthal has an anti-proliferative effect and prevents 

tumour induced cell transformation in mouse epidermal JB6 Cl41cells. The mechanism of action in which 

oleocanthal achieved this was via the inhibition of extracellaullar signal-regulated kinases 1/2 and p90RSK 

phosphorylation [51]. 

 

Table-1. Bioactive Components Present in Different Parts of Olive and Olive By-Products 
Compound name Plant part/by product Bioactivity References 

Chlorogenic acid fruit anti-oxidant, anti-inflammatory, anti-diabetic, 
anti-mutagenic/ anti-carcinogenic properties 

[24] 

Vanillic acid fruit, virgin olive oil, 
olive oil cake, leaf 

anti-bacterial [54] 

Syringic acid fruit, virgin olive oil  anti-microbial activities [5] 

Gallic acid fruit, virgin olive oil anti-microbial activities [54] 

p-hydroxybenzoic 

acid 

fruit, virgin olive oil antioxidant, anti-mutagenic [32] 

Caffeic acid fruit, virgin olive oil, leaf, 

olive oil cake 

anti-oxidant activity, anticancer, antimicrobial 

activities 

[5, 42, 54, 62] 

 

Ferulic acid fruit, virgin olive oil anti-bacterial, anti-cancer [54, 62] 

Sinapic acid fruit anti-oxidant activity [10] 

Protocatechuic acid fruit anti-oxidant activity, anti-bacterial [43, 54] 

p-coumaric acid fruit, virgin olive oil, 

olive oil cake, leaf 

anti-microbial activities [5, 54] 

o-coumaric acid fruit, virgin olive oil anti-bacterial [54] 

Cinnamic acid fruit, virgin olive oil free radical scavenging properties, anti-
microbial activity 

[39] 



A Review: Olive Tree as a Source of Functional Bioactive Component 

DOI: 10.9790/2402-09816468                                       www.iosrjournals.org                                           67 | Page 

Gallic acid fruit antioxidant, anti-apoptotic effects [40] 

Hydroxycinnamicacid 

Derivative 

verbascoside 

fruit anti-microbial activity [55] 

Oleuropein fruit, olive oil cake inhibitors of platelet aggregation, breast 
cancer, anti-oxidant activity, anti-microbial 

activities 

 

[2, 5, 11, 13, 17, 30, 43] 

Hydroxytyrosol fruit, virgin olive oil, leaf, 

olive oil cake 

anti-mutagenic/anti-carcinogenic, inhibit 

platelet aggregation, increased bone 

formation, anti-proliferative, anti-oxidant 
activity, breast cancer, anti-microbial 

activities 

 

[5, 6, 21, 43] 

p-

hydroxyphenylethanol 

(tyrosol) 

fruit, leaf, olive oil cake increased bone formation, anti-bacterial, anti-

microbial activities 

[5, 13, 43, 54 ] 

 

Luteolin, Luteolin 7-
o-glucoside 

fruit, virgin olive oil, leaf anti-inflammatory, inhibitors of platelet 
aggregation, atherosclerosis and restenosis  

[2, 56] 

Apigenin, Apigenin 

7-o-glucoside 

fruit, virgin olive oil, leaf anti-mutagenic/anti-carcinogenic anti-

bacterial, anti-oxidant activity, alzheimer's,  
liver diseases 

[33, 45, 50] 

 

Anthocyanins fruit lower cardiovascular risk [15] 

Cyanidin 3-o-

glucoside 

fruit anti-oxidant activity, anti-carcinogenic, 

vasoprotective, anti-inflammatory, anti-
obesity, anti-diabetes effects 

[22] 

Cyanidin 3-o-

rutinoside 

fruit anti-oxidant activity, anti-carcinogenic, 

vasoprotective, anti-inflammatory, anti-

obesity, anti-diabetes effects 

[22] 

Oleanolic acid fruit skin anti-proliferative activity [36] 

Maslinic acids fruit skin anti-proliferative activity [36] 

Lignans virgin olive oil anti-cancer activity, anti-tumoral [55] 

 

4. Conclusion 
The standardization of olives and olive oil dietary intakes, based on the known chemical composition, 

will help to provide sound clinical basis for assessment of potential anti-atherosclerotic, anti-hypertensive, 

anticancer, anti-platelet aggregation and immune modulatory functionalities of olive bioactives and thus 

development of olive-based functional foods and nutraceuticals. 
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