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Introduction
Bioeconomy is defined as the use of biological sciences for 

improving adding value to the economic activity (products and 
services). Bioeconomy refers to the set of economic activities 
relating to the invention, development, production and use of 
biological products and processes Oborne [1]. These benefits are 
expected to improve health outcomes, boost the productivity of 
agriculture and industrial processes, and enhance environmental 
sustainability. It is well known that a reduction in dietary saturated 
fat has generally been thought to improve cardiovascular health. 
Dietary and policy recommendations frequently focus on reducing 
saturated fatty acid consumption for improving cardiometabolic 
health. Milk and dairy foods contain saturated fats, and their 
consumption often leads to a rise in plasma cholesterol level. Meta-
analyses suggest a reduction in risk in the subjects with the highest 
dairy consumption relative to those with the lowest intake Elwood 
& Pickering [2]. 

There is a growing interest in improving fatty acids prole of milk 
fat by including appropriate fat sources in dairy ruminant diets. 
The aim is to reduce the content of medium chain saturated fatty 
acids (FA), which have a hypercholesterolemia effect, and increase 
the fatty acids considered beneficial, such as polyunsaturated FA 
of the n-3 series and rumenic acid (cis-9,trans-11 18:2) in milk fat 
Lock & Bauman [3]; Martínez Marín, Gómez-Cortés et al. [4]. The 
source for these polyunsaturated FA acids has been suggested to 
be oilseeds (sugarbeet, lineseed) and their oils. Furthermore, low  

 
quality olive oil has been also used as a source of polyunsaturated 
FA Castro, Cabezas et al. [5]. Intensive dairy goat, sheep and cow 
milk production in the Mediterranean basin is based on imported 
conventional ingredients to be included in concentrates. There is 
an opportunity for applying the principles of circular economy 
and bioeconomy to produce milk with lower contain saturated 
fat by using byproducts of olive oil chain to replace conventional 
ingredients with the double effect of both reducing feed cost and 
improving milk quality (and dairy products) relative to human 
health.

Use of olive oil by-products as animal feedstock
Olive cultivation is widespread in the Mediterranean regions 

and the olive tree spread beyond the Mediterranean (e.g. Australia, 
Argentina, United States of America, etc.). Feeding by-products to 
livestock is a practice as old as the domestication of animals. Olive 
byproducts have been used for Mediterranean small ruminants 
(goat and sheep) and also for dairy cows. Also for non-ruminant 
olive byproducts have been also been used. By-products derived 
from the olive trees and olive oil extractions are: Olive leaves (OL) 
that is to a mixture of leaves and small branches from both, the 
pruning of olive trees as well as the harvesting and cleaning of olives 
prior to oil extraction from olives. Olive cake (OC) consists of olive 
pulp, skin, stone and water although the specific characteristics of 
OC may differ according type of oil extraction and before and fresh 
or dry. 
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Olive oil byproducts are a low cost source for improving fatty by reducing the content of medium chain saturated fatty acids (FA), 
which have a hypercholesterolemia effect, and increase the fatty acids considered beneficial, such as polyunsaturated FA. This can be done 
simultaneously reducing the cost of animal feed. This strategy will additionally increase the value of olive oil byproducts that are currently 
either an environmental problem, or have a low value use (energy or fertilizer). Additionally, research should be done in the analysis of dairy 
processed products (cheese, yogurts, etc.) in order to test the quality not only from the cardiovascular point of view but also from flavor and 
other market qualities.
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Olive stones (OS) may be a single by-product when they are 
well separated from pulp either before or after oil extraction. 
Finally, olive cake ash (OCA) that is the ashes resulting after OC 
is used as feedstock in biomass energy plant. Additionally, some 
experiences has been done using low quality oil or calcium soaps 
of olive oil fatty acids (CSFA). The most frequent used byproduct 
is the olive pomace (OP) that is one of two major by-products of 
the olive oil extraction industry, for every 100 kg of olives, 40 kg 
of OP (highly variable depending on technology). Cost reduction is 
a consequence of the substitution of concentrate feed with a price 
around 200 EUR/ton for olive byproduct with a cost of 12 EUR/t. 
The result of this substitution within the recommended limits 
achieve a 10% reduction in the cost of goat milk without affecting 
the yield, Molina-Alcaide, Morales-García et al. [6].

Effects of Olive Oil by-Products as Feedstock in Animal 
Products

Nasopoulou and Zabetakis [7] review the use of OP as an 
alternative dietary lipid source in compounded fish feeds resulting 
in the formulation of functional fish feeds and aquacultured fish 
according to the EU legislation (EC 1924/2006). The evidence 
shows an improvement of meat product with OP improve the 
cardioprotective properties of the final produce (fish farms) by 
enriching the fish lipid profile with specific cardioprotective lipid 
compounds of plant origin Sioriki, Smith et al. [8], Parrillo et al. [9], 
Nasopoulou & Zabetakis [7] also quote the use of OP as a feedstock 
for animal (terrestrial) feed, with some recent research in pigs 
Martins et al. [10] demonstrating that oleic acid supplementation 
have complementary effects and influence the nutritional quality 
of pork and DSF. Regarding ruminants, olive leaves are fibrous with 
a low digestibility, especially of crude protein, and they promote 
very poor rumen fermentation. It has also been observed that for 
lactating animal’s olive leaves result in an improvement in milk fat 
quality compared to diets based on conventional forages Molina-
Alcaide & Yáñez-Ruiz [11]. 

The knowledge regarding the use of OC is also in line with 
the evidence of OL, and a significant number of authors have 
published the evidence. Goat milk shows a significant change in 
milk composition with increase, with a common result showing 
that contents of milk fat and milk total solids, as well as their yields, 
increased in the OC die with a reduction on less saturated fatty acids 
(FA) and more monounsaturated FA than the control, Castro et al. 
[5], Gomes et al. [12] and Molina-Alcaide et al. [11]. The mentioned 
authors agree with the conclusion that the addition of moderate 
amounts of oil byproducts to the diets of dairy goats has favorable 
effects on milk fatty acid composition from the point of view of the 
human consumer, without negative effects on animal performance.

Additionally, research with lactating ewes has been focused in 
the use of calcium soaps of fatty acids (CSFA) with different original 
oil (sunflower, soya and olive oil). Results with lactating ewes are 
also are consistent with the findings for milk goat, with Casals et 
al. [13], Gargouri et al. [14]; Titi & Obeidat [15]. Regarding the milk 
fat contain of cows according the literature review points out that a 
milk fat reduction is more likely when non-protected fat sources are 

included in diets based on corn silage but the reduction decreases 
with other forages Martínez Marín et al. [4], the research in milk 
cows is less numerous than the evidence for small ruminants (goat 
and sheep) with OC and other byproducts has not been frequent 
probably because the high productivity of milk cows and she 
sensitivity to changes in diet, although some positive experiences 
have been found with the addition of limited volumes of OL, OC and 
CSA.

Conclusions and Proposal For Further Research 
This short note has presented the knowledge regarding use of 

olive oil byproducts, as low cost source for improving fatty acids 
contain of milk fat by including appropriate fat sources in dairy 
ruminant diets and therefore to reduce the content of medium 
chain saturated fatty acids (FA), which have a hypercholesterolemia 
effect, and increase the fatty acids considered beneficial, such as 
polyunsaturated FA. There is an opportunity to reduce the cost 
of dairy feed, and improve health contain of dairy products and 
additionally increase the value of olive oil byproducts that are 
currently either an environmental problem, or used as a feedstock 
for composting or direct field application or in the best of the cases 
as a fuel for biomass to energy plants. According to the principles 
of bioeconomy European Commission [16], the use as fertilizer or 
energy is the less valued alternative with animal feed or human food 
as prefer end destination of agricultural biomass. The use of these 
alternative low cost byproducts is done by some farmers without 
proper control and with ad-hoc formulations and methodology 
to be converted in a new industry that get higher value for olive 
byproducts, thus enhancing rural areas and simultaneously 
improving the quality of dairy products. Additionally, research 
should be done in the analysis of dairy processed products 
(cheese, yogurts, etc.) in order to test the quality not only from the 
cardiovascular point of view but also from flavor and other market 
qualities.
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