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Summary 

 

Epidemiological and in vivo research studies highlight the protective effect of the olive 

tree products against several chronic diseases and their potentially positive effect on 

human health. As olive oil is the most-known olive tree product and is linked with 

several health effects, olive leaf extracts have also been extensively studied for health-

promoting properties. Olive leaves contain a complex mixture comprising of different 

bioactive compounds, with the presence of oleuropein, hydroxytyrosol and their 

derivatives being characteristic for these extracts. There is accumulated evidence that 

olive leaf extracts may contribute to the reduction of many chronic diseases such as 

cancer, mellitus diabetes, and cardiovascular diseases. In addition, antioxidant, 

antimicrobial and antiviral properties of olive leaf extracts are also well-documented in 

the literature. Hydroxytyrosol, oleuropein and their derivatives are considered as the 

most active ingredients of olive leaf extracts and associated with remarkable beneficial 

effects. Bioactive flavonoids and phenolic acids are also present and act synergistically 

with hydroxytyrosol and oleuropein. The bioactive composition of olive leaf extracts 

depends on pre-and post-harvest factors as well as the extraction methods. Conventional 

and modern extraction techniques have been adopted to yield olive leaf extracts that are 

rich in targeted bioactive compounds. The olive leaf extracts have been successfully 

used to produce several pharmaceutical, cosmetic and nutraceutical products for diverse 

purposes. Furthermore, researchers recommend the use of olive leaf extract as 

antimicrobial and antioxidant agents in the food industry providing novel products and 

applications. The objective of the present chapter is to present and a critical review the 

health effects of olive leaf extracts and to correlate them with specific phytochemicals. 

Furthermore, it summarizes the methods for preparation and potential applications of 

olive leaf extracts. 
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1. Introduction  

 

Mediterranean diet has generally been associated with a decreased risk of developing 

different chronic diseases thereby promoting life expectancy. Olive fruit and its 

products are considered a substantial element of Mediterranean diet. The disease-

preventing effects of olive products are mainly attributed to their unique fatty acid 

profile and the presence of some bioactive components such as tocopherols, 

carotenoids, triterpenic acids and polyphenols. In the EU, there is an authenticated 

health claim that olive oil polyphenols contribute to the protection of blood lipids from 

oxidative stress based on human studies showing significantly reduced levels of 

oxidized LDL in plasma after virgin olive oil consumption. Apart from studies focused 

on olive oil, other studies have considered the constituents present in olive leaf extracts, 

mainly because of the availability and low cost of raw material in the region of the 

Mediterranean basin. This natural product is advertised as an active ingredient in 

complementary alternative medicines and nutritional supplements in western countries. 

Furthermore, studies and clinical trials indicate the protective effects of olive leaf 

extract against chronic diseases and correlate these effects with the presence of 

polyphenols. This accumulated evidence leads to the production of many 

pharmaceutical and nutraceutical supplements and the development of innovative 

applications for olive leaf extracts. 

 

The present chapter aims to present the beneficial effects of olive leaf extracts giving 

special attention to clinical trials. In an attempt to review critically the health-promoting 

effects of olive leaf extracts, first the bioactive composition is presented, followed by 

specific effects on human health. Important health effects such as cancer, cardiovascular 

disorders, mellitus diabetes, antimicrobial activity, antiviral activity and antioxidant 

activity are reviewed. Taking into consideration the fact that the bioactivity of olive leaf 

extracts is strongly correlated with their polyphenolic composition, the impact of 

extraction techniques and parameters is also discussed. Finally, the last section of the 

chapter is devoted to the possible potential applications in the pharmaceutical, cosmetic 

and food industries. 

 

2. Bioactive Chemical Components in Olive Leaf Extracts 

 

The olive leaf extracts contain significant amounts of phytochemicals, which are 

correlated with an array of health effects. Pre-and post-harvest factors influence the 

bioactive compound contents in olive leaves. More specifically, cultivar, maturity stage, 

geographical origin, agricultural practices, climate and tree age are significant factors 

for the accumulation of phytochemicals in olive leaves. The drying and extraction 

methods also have a significant effect on the qualitative and quantitative composition of 

olive leaf extracts. Polyphenols are the most well-known group of bioactive compounds 

in olive leaf extracts. They are a group of heterogeneous compounds that refer to 

naturally occurring secondary metabolites largely found in the plant kingdom. Their 

molecular structure is based on a linkage between hydroxyl groups (-OH) and one 

aromatic ring. Methoxy groups (-OCH3), carboxyl groups (-COOH), and glucosides are 

often linked to the aromatic ring. The oleuropein and hydroxytyrosol are the most 

characteristic phenolic compounds in olive leaf extracts. More specifically, olive leaf 
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polyphenols can be categorized into four major subgroups: (i) secoiridoids, (ii) phenolic 

alcohols (iii) phenolic acids and (iv) flavonoids.  

 

The secoiridoids are biosynthesized with the coupling of phenylpropanoid and 

mevalonic acid pathways. Oleuropein is an ester of elenolic acid and hydroxytyrosol 

(3,4-dihydroxyphenyl ethanol) and is responsible for the bitter taste of olive leaf and 

green olives. Oleuropein is the most abundant secoiridoid in olive leaf extracts as its 

content can reach up to 14% in weight. It is noteworthy that oleuropein is not usually 

found in olive oil due to its hydrolysis and hydrophilicity. However, some studies 

reported the oleuropein content in olive oil ranges between 0.005% and 0.12%. Olive 

leaf extracts are also a rich reservoir of oleuropein derivatives as oleuropein aglycone, 

demethyloleuropein, oleuroside and oleuropein-aglycone di-aldehyde. Ligstroside and 

its derivatives are also found in olive leaf extracts. As Figure 1 demonstrates a hydroxyl 

group in an aromatic ring is the difference between oleuropein and ligstroside. Tyrosol 

and hydroxytyrosol are also important components of olive leaf extracts and belong to 

the group of phenolic alcohols. They are produced by the hydrolysis of oleuropein. 

Vanillin, a phenolic aldehyde, is also present in olive leaf extracts at low concentrations. 

 

 
 

Figure 1. Structures of most common secoiridoids and phenol alcohols present in olive 

leaf extracts. 

 

Phenolic acids found in olive leaf extracts are derivatives of hydroxycinnamic, and 

hydroxybenzoic acids (Figure 2). The most abundant phenolic acids in olive fruits are 

caffeic acid, 5-caffeoylquinic acid, p-coumaric acid, gallic acid, and vanillic acid. 

Furthermore, the presence of verbascoside, a derivative of hydroxycinnamic acid, in 

olive leaf extract has been reported. In addition, olive leaf extracts comprise flavonoids, 

which are widely distributed in nature. Olive leaf extracts mainly contain flavone 

glycosides; apigenin, diosmetin, kaempferol, luteolin, and quercetin are conjugated with 

glucose and rutinose and play a critical role in the bioactivity of olive leaf extracts. The 

presence of other flavonoids such as catechin and hesperidin has been reported less 

often. 



MEDICINAL AND AROMATIC PLANTS OF THE WORLD - Phytochemistry of Olive-Leaf Extracts and Medicinal Properties - 
Vlasios Goulas 

©Encyclopedia of Life Support Systems (EOLSS) 

 
 

Figure 2. Typical structure of phenolic acids and flavonoids 

 

Triterpenic acids are another group of phytochemicals in olive leaf extracts. From a 

chemical view, they are pentacyclic terpene acids present diverse biological activities 

(Figure 3). The most abundant triterpenic acid is oleanolic acid, which represents up to 

79–89%, followed by maslinic acid with 14–20% of triterpenic acid content. Ursolic 

acid, uvaol and erythrodiol have also been identified in olive leaf extracts. 
 

 
 

Figure 3. Structures of most abundant triterpenic acids present in olive leaf extracts 
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