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 Olea europaea L. is an evergreen tree that has been cultivated for more
than 7000 years. It is found throughout the world, particularly in the
Mediterranean countries.
 In Turkey, annual production of Olea europaea L. 263000 tons/year. 6th in
the list of most productive countries in the world. So this product is a
significant for our country economy.
 Olive oil production is an important agro-industrial activity for many of these
countries and generates a large quantity of wastes.

 Indeed, itis estimated that just the production of olive pomace (OP), one of
the major olıve oil processing by-products,reaches 2,881,500 tons/year
worldwide.
 The seasonable production of olive oil creates,in a short period of time,a
high amount of wastes to be resolved as possible.
 A substantial quantity of wastes can have harmful effects in the environment
due to its high organic content and phytotoxicity.

 Moreover, the management of olive oil residues is an economic
burden to producers.
 Olive oil wastes are used
 For energy utilization pathway (for heating)
 For extraction of bioactive compounds to be applied in food,
cosmetic and pharmaceutical industries

Energy utilization pathways
 Solid olive mill wastes can be converted into useful forms of energy through
different conversion processes.
 The selection of the conversion process is highly influenced by several such as
the type of the feedstock, the available quantities and the desired form of
energy.
 The desired form of the end product is the main parameter that determines the
conversion route of the biomass resource to energy.
 The conversion of biomass, including olive mill solid wastes, to energy is
undertaken using two main technological pathways:
•
•

Thermo-chemical and
Bio-chemical/biological

Bioactive Compounds Utilization
 Olive oil is a valuable source of antioxidants in the human diet.
 However, during the olive oil production, a large amount of phenolic
compounds (~98%) remains in the olive oil by-products (OOBP).
 Nowadays, these wastes can be produced by two common processes of olive oil
extraction: three-phase centrifugation and two-phase centrifugation.
 Both include washing (removal of soil, leaves and dust),crushing and malaxation
steps.

 Industrial practices applied in the olive oil extraction not only affect the physical
consistency of wastes, but also their yield and phenolic profile.
 During crushing and malaxation,oleuropein (one of the major phenolic compounds
in olive fruit) is enzymatically converted by β-glucosidase in hydroxytyrosol and
other secoiridoid derivatives,such as the dialdehydic form of decarboxymethyl
elenolic acid linked to hydroxytyrosol,also called oleuropein-aglycone di-aldehyde
(3,4-DHPEA-EDA),increasing their levels in OOBP [olive oil by-products].
 These by-products may have a great economic interest since hydroxytyrosol
displays antioxidant, antimicrobial and antitumoral properties.

 The major phenolic compounds found in olive wastes, as well as the new
findings about their biological activity.Such as
 Phenyl alcohols,
 Secoiridoids,
 Phenolic acids/aldehydes,
 Flavonoids,
 Phenylethanoid glycoside and
 p-Coumaric acid derivative.
 Phenyl alcohols group high antioxidant which effectively stabilizes radicals
by means of an intramolecular hydrogen bond.
 Hydroxytyrosol displays inhibition of lipid peroxidation
on LDL molecules, assuming an important role on cholesterol
transportation and cardiovascular diseases prevention.
 OOBP also have potential in Alzeihmer's disease prevention.
In neuroblastoma N2a cells, this phenolic compound
showed protection against the effects of b-amyloid protein
on cell death by inhibiting the action of the transcription factor NFkB.

 Antiproliferative effects on several tumoral cell lines, such as in human
melanoma cell line, breast cancer cells, human hepatocellular carcinoma cells
and human carcinoma cells were also reported.
 Additionally, hydroxytyrosol showed antimicrobial activity against
Staphylococcus aureus,Pseudomonas aeruginosa,Listeria monocitogenes and
Helicobacter pylori.
 Oleuropein is part of the secoiridoids group and it consists of an
ester of hydroxytyrosol linked to elenolic acid with a glucose
moiety.
 Oleuropein also presents an o-diphenolic group,which acts as anantioxidant in
cellular defense mechanisms by scavenging nitric oxide produced by nitric oxide
synthase and hydrochlorous acid produced from neutrophil
myeloperoxidase .

 Olive mill wastes require a complex management and disposal system due to
their textural and organoleptic properties,as well as their negative effects on the
enviroment.
 The high levels of phenolic compounds in OOBP may be responsible for
phytotocixity and modifications in soil microflora.
 Phenolic compounds from OOBP may act against specific plantpathogens,
showing potential as natural pesticides.
 OOBP were also tested as a natural supplement in feeds of small ruminants and
fish.
 However, the presence of complex polyphenols may have exhibited a negative
impact on nutrient digestibility and intestine flora.

 Olive pomace was included in sheep and goat feeds to study the effects of its
phenolic content on digestibility, nitrogen losses and liver and kidney functions .
In this case, although being considered anti-nutritional factors, the phenolic
compounds did not cause toxicity in the animals for the tested inclusion levels of
olive pomace (122 and 128 g/kg of feed DM).

 Despite their controversial effects on plant growth and nutrient digestibility in
animals, phenols from OOBP are considered valuable compounds in other
fields.
 For instance, their introduction in foodstuffs could decrease the use of synthetic
antioxidants, such as butylated hydroxyanisole (BHA), butylated hydroxytoluene
(BHT) and tert-butylhydroquinone (TBHQ). Due to their potential negative
effects on health, these synthetic antioxidants are restricted to maximum
concentrations in foodstuffs.

 These restrictions imposed by legislation, along with the health concerns related
with the above mentioned synthetic antioxidants, are challenging matters for
industries that need to find safer and cost-effective alternatives. For instance,
phenolic compounds recovered from vegetable by-products, such as OOBP, can
be applied in food matrices, improving their preservation and antioxidant
properties.
 Phenolic compounds of olive pomace were included in commercial sunflower oil
(without added antioxidants) and compared to the use of other food antioxidants by
means of induction periods at 100 ⁰C.
 Olive mill wastewater phenolic powder was added to raw milk that was then ultrapasteurized and monitored the products derived from this thermal treatment. The
author reported that the addition of this phenol-rich powder inhibited the formation
of off-flavor compounds resulting from Maillard reactions during UHT treatment,
improving the sensory quality of ultra-pasteurized milk. Hence, phenolic
compounds from OOBP may contribute to an improvement of nutritional and
sensory quality in food products.

 Three-stage purification system to isolate phenolic compounds from olive
wastes that consists in filtration, recovery of phenolic compounds using
adsorbent resins and thermal treatment, and purification of hydroxytyrosol
(purity of 90%) using a resin with high selectivity for hydroxytyrosol and fast
centrifuge partition chromatography (FCPC).

 The by-products obtained during olive oil production exhibited high levels of phenolic
compounds such as hydroxytyrosol and oleuropein that are not transferred to olive oil.
Due to their broad spectrum in terms of biological activity, these compounds can be
considered high valued products, and techniques for their efficient recovery should be
more extensively studied and developed. At a laboratory scale, different
methodologies have been used to extract, identify and quantify phenolic compounds
in olive wastes. Nevertheless, the use of safer solvents such as ethanol to extract
these compounds must be also considered in a pilot scale due to their great potential
for food industry applications.
 Additionally, several techniques (some patented) have been used to recover the most
effective phenolic antioxidants in olive wastes, namely hydroxytyrosol. Although
presenting disadvantages as fertilizer and as feed ingredient, phenolic compounds
from olive oil by-products have shown so far great potential in improving sensory
quality in milk and antioxidant capacity in fatty food matrices.

 Thus, the use of phenolic extracts from olive wastes could be
a cost-effective solution to synthetic additives usually used in
food industry, simultaneously contributing to the sustainability
of olive oil industry and to a better by-products management.
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