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Microbial resources for a sustainable olive oil system and a healthier Mediterranean food:

from by-products to functional food
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Warm greetings, Oli4dfood community!

WHAT'S
As we reach the halfway point of our journey, we are
N Ew 0 N extremely pleased to share with you all the recent advances

and achievements we have reached in the exciting world of
OLIIIFOOD Oli4food. During these months, our team has been working
hard to drive innovation in the production of olive-based

PLAN ET', foods, combining tradition and sustainability to transform the
[ ]

industry.

In this edition of our newsletter, you will find a detailed
update on the milestones reached, as well as an insight into
upcoming initiatives and collaboration opportunities that will
define the future of the project. We want every reader to feel
part of this journey and get involved in our mission to
promote a healthier and more sustainable food model.
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OLIAFO0D NEWS

>>> INNOVATION IN OLIVE FERMENTATION: ENHANCING QUALITY AND
HEALTH BENEFITS

In our continuous quest to improve table olive quality and standardize fermentation processes,
the Oli4food project has adopted cutting-edge techniques. Fermentation is not only key to
developing flavor and texture in olives but also crucial for reducing undesirable attributes like
bitterness and excessive salt content. In this edition, we highlight how the strategic use of
specific bacterial strains can revolutionize olive production, leading to healthier and more
appealing products.

Standardizing fermentation with lactic acid bacteria
To achieve consistency in olive fermentation, we have integrated a dedicated strain of lactic acid
bacteria (LAB) into the process. This bacterial strain serves two primary functions:

» Accelerating debittering: Bitterness in olives, primarily caused by oleuropein, is a common
challenge in fermentation. By introducing the LAB strain, the debittering process is
significantly accelerated. This not only improves the flavor profile of the olives but also
enhances their overall market appeal.

* Reducing salt content: High salt levels are traditionally used to preserve olives, but they
can negatively affect taste and health benefits. The LAB strain helps to reduce the salt
requirement by creating a more controlled fermentation environment, thereby resulting in a
product that is both healthier and more palatable.

/ Enhancing health benefits with probiotics
At the conclusion of the fermentation process, we incorporate a carefully selected probiotic
strain. This step is designed to boost the health benefits of the final product in several ways:

« Improved digestibility and nutrient absorption: Probiotic bacteria are well known for their
positive impact on gut health. By adding these beneficial microbes, we enhance the
nutritional profile of the olives, making them easier to digest and improving the absorption of
key nutrients.

e Functional food attributes: The probiotic addition transforms the olives into a functional
food. This means that, beyond basic nutrition, the product offers additional health benefits
such as immune support and anti-inflammatory effects, aligning with modern consumer
demands for foods that promote wellness.

Evaluating sensory characteristics

A critical component of our process is the rigorous evaluation of the olives’ sensory properties.
This assessment ensures that the improvements in fermentation translate into tangible benefits
in flavor, aroma, and texture.

Conclusion

By integrating a specialized lactic acid bacteria strain and a targeted probiotic addition, our
approach standardizes the fermentation process, reduces salt levels, and enhances the health
benefits of table olives. Moreover, the comprehensive sensory evaluation ensures that these
modifications yield a superior product that meets both nutritional and sensory expectations.
These innovations underscore the Oli4food project’s commitment to sustainable food production
and continuous improvement in olive quality.

We are excited to share these advancements with you and look forward to further progress in our
journey toward healthier, tastier, and more sustainable olive products.
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>>> INNOVATIONS IN OLIVE OIL AND OLIVE-BASED FOOD PRODUCT
FORMULATIONS

In our continuous efforts to enhance the quality and health benefits of olive oil and olive-based
food products, the Oli4food project has embarked on research into new formulation techniques.
These innovations aim to develop products with improved nutritional profiles and enhanced
sensory attributes. This newsletter section highlights the recent progress and outlines future
initiatives in our formulation strategies.

New product formulations

Our research team has successfully investigated new formulations for both olive oil and various
olive-based food products. To date, we have developed five distinct products that exemplify our
innovative approach. These formulations represent a significant milestone in our project, as they
integrate advanced biotechnological processes with traditional olive processing methods to yield
superior products

Sensory analysis overview

To ensure that the new formulations meet the desired quality standards, comprehensive sensory
analyses have been conducted. The results indicated that the acceptability of these innovative
products is at least comparable to, if not better than, traditional formulations. These findings are
crucial as they validate the potential of our new processes without compromising the consumer
experience.

Ongoing investigations

Building on our successful product development phase, our research now focuses on formulating
products with enhanced health benefits. Our goal is to not only improve sensory characteristics
but also to create products that offer measurable health advantages, such as improved digestive
health and enhanced antioxidant properties.

Conclusion

In summary, the Oli4food project has made significant strides in reformulating olive oil- and olive-
based food products. As we move forward, our focus will be on further enhancing these
formulations to provide even greater health benefits and on scaling up production to meet market
demands.

We remain committed to pioneering sustainable, high-quality innovations in the olive food sector.
Stay tuned for more updates on our progress and future breakthroughs.
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>>> VALORIZATION OF OLIVE OIL EXTRACTION BY-PRODUCTS

Olive oil production generates significant amounts of by-products, among which olive mill
wastewater (OMWW) is one of the most notable. OMWW is a dark-green liquid primarily
composed of olive fruit vegetation water and is exceptionally rich in phenolic compounds, known
for their strong antioxidant properties. Recognizing the potential of these compounds, our team
at Oli4food has investigated innovative methods to extract and utilize these valuable
phytochemicals.

Polyphenol recovery techniques

To maximize the potential of OMWW, we have identified an optimal system for polyphenol
recovery. Selective resin extraction and reverse osmosis are the most effective methods for
isolating these bioactive compounds.

» Selective resin extraction: This method leverages the affinity of polyphenols for specific
resins, allowing for their efficient separation from the complex mixture in OMWW. The
process minimizes impurities and preserves the antioxidant activity of the phenolic
compounds.

* Reverse osmosis: This method further purifies the recovered polyphenols. This membrane-
based separation technique effectively concentrates the phenolic content, ensuring high
purity and optimal functionality for subsequent applications.

Applications in food and nutraceutical industries
The polyphenol-rich extracts obtained from OMWW show great promise across various market
segments such as:

* Food additives: The recovered polyphenols can be incorporated into food products as
natural additives. They not only provide a “green label” for environmentally conscious
consumers but also enhance the antioxidant profile of foods, contributing to improved shelf
life and nutritional value.

¢ Nutraceutical supplements: Due to their high nutraceutical value, OMWW extracts are
being evaluated for use in dietary supplements. These supplements could offer health
benefits such as enhanced immune function and reduced oxidative stress, aligning with
growing consumer demand for natural health-promoting products.

Conclusion

The valorization of OMWW through the recovery of polyphenols represents a significant
breakthrough in sustainable olive oil production. Techniques such as selective resin extraction
and reverse osmosis allow efficient isolation of high-value phenolic compounds that enhance
both food additives and nutraceutical supplements. These innovations not only contribute to
reducing waste and environmental impact but also pave the way for developing new, health-
enhancing products in the global market. The Oli4food project continues to drive forward-thinking
research that aligns with our commitment to sustainability, innovation, and improved public
health.
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>>> INNOVATIVE FORMULATION OF AN ANTIFUNGAL SPRAY FROM OLIVE
OIL BY-PRODUCTS

Olive-based food products are celebrated for their unique flavors and health benefits; however,
one persistent challenge remains: microbial spoilage during storage. To address this issue and
extend the shelf life of table olives and other olive-derived products, our team has been working
on an innovative formulation of an antifungal spray based on olive oil by-products including
pomace and leaves. This approach not only enhances product quality but also contributes to the
sustainable valorization of production residues.

Extraction and recovery of bioactive compounds

Our research has focused on utilizing olive oil by-products as a source of polyphenols. To
effectively recover these compounds, we have employed an ultrasound-assisted extraction:
ultrasound waves induce cavitation in the extraction medium, leading to enhanced penetration of
the solvent into the olive by-products. This results in higher extraction efficiencies and better
recovery of polyphenols.

Formulation of the antifungal spray

Our aim is to develop an antifungal spray that can be applied to olives and olive-based food
products to control fungal growth during storage. To this end, the antifungal activity of the
recovered polyphenolic extracts is being evaluated. Firstly, through in vitro studies against
various fungal cultures isolated from olives. Following the in vitro evaluations, the next phase of
our research will focus on the development of a practical antifungal spray. This formulation will
be tested on various types of olives through in vivo studies to assess its efficacy under real
storage conditions. Through careful control of microbial stability and shelf-life extension, we aim
to optimise the spray for commercial application.

Conclusion

The formulation of an antifungal spray based on olive oil by-products represents a significant
effort to improve the quality and longevity of olive-based food products. This innovative approach
will not only improve the shelf life of the product, but also contributes to the sustainable
valorisation of olive oil by-products, in perfect line with the mission of the Oli4food project to
promote innovation and sustainability in the olive oil sector.
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>>> OPTIMIZING NON-THERMAL PROCESSING: ENHANCING POLYPHENOL
RECOVERY AND SHELF LIFE IN OLIVE PRODUCTS

) , In the pursuit of enhancing the safety and quality of olive products, non-thermal techniques have
' emerged as promising alternatives to traditional thermal pasteurization methods. These
methods, including High Pressure Processing (HPP), Pulsed Electric Field (PEF), and Cold
Plasma (CP), aim to optimize processing conditions, ensure microbiological safety, maintain food

quality, and facilitate industrial application.

Optimization of non-thermal processing parameters

The efficacy of non-thermal techniques largely depends on the precise optimization of their
operating parameters. The parameter optimization of the HPP and CP process has been
completed, while that of the PEF process is ongoing. Overall, the parameters that have the
greatest effect on the polyphenol concentration were selected.

Impact on polyphenol content and analytical method development
Polyphenols are vital bioactive compounds in olives, contributing to their nutritional value and
sensory attributes. To assess the impact of non-thermal treatments on polyphenol content, a
robust analytical method was developed using Ultra-High-Performance Liquid Chromatography
coupled with Diode Array Detection (UHPLC-DAD). This method facilitated the qualification and
quantification of selected polyphenols, ensuring accurate monitoring of changes induced by
processing. The analytical protocol was meticulously validated for linearity, precision, and
accuracy, and an efficient extraction method was established to recover polyphenols from
treated samples.

Comparative evaluation of non-thermal treatments

Upon optimizing the processing parameters, table olives were subjected to HPP and CP
treatments. Subsequent analysis revealed that both HPP and CP treatments effectively
increased the concentration of selected polyphenols. Notably, CP treatment emerged as the
most effective method for enhancing extractable polyphenol content without causing degradation
of individual polyphenols. On the other hand, parameter optimization for the PEF process is
ongoing.

Implications for shelf life and food quality
The application of non-thermal techniques holds significant promise for improving the shelf life
and quality of olive products. Our research is now focused on investigating these effects.

Challenges and future directions

Despite the promising outcomes, certain challenges persist, particularly concerning the

application of PEF. The current use of a batch device limits the ability to conduct stability studies

and achieve continuous processing, necessitating a continuous-flow system to fully harness the
/ potential of PEF in extending shelf life. Future research should focus on scaling up these

technologies, conducting comprehensive safety assessments, and evaluating the economic

feasibility of integrating non-thermal techniques into existing production lines.

Conclusion

Non-thermal techniques such as HPP, PEF, and CP offer viable alternatives to thermal
pasteurization for olive products. These methods potentially augment the microbiological safety
and nutritional qualities of the products. Continued research and technological advancements
are essential to overcome current limitations and fully realize the beneficts of non-thermal
a9 processing in the industry.

PRIMA
Ly

{E MEDITERRANEAN AREA

-

programme supported by the EI Oli4food project only and is its sole responsability. It does

This project is part of the PRIMA W{;&% The content of this Newsletter represents the view of the
E
European Union Dliqfao not necessarily reflect the opinion of the European Union.




OLI4FOOD NEWS 7

>>> ACTIVITIES ON COMMUNICATION AND DISSEMINATION

We are excited to announce that the Oli4food website and our social media are now fully implemented and launched.
This marks an important milestone in our journey to promote sustainable olive production and innovative olive-based
products. By leveraging our digital platforms, we aim to foster vibrant discussions and knowledge exchange among
project partners and key stakeholders such as consumers, producers, industry representatives, academia, and civil
society organizations.

We invite everyone to be part of our transformative journey. Here’'s how you can get involved:

m Visit our website: www.oli4food.eu
m Follow our social media: @oli4food

Help us promote the Oli4food project by sharing our content on your social networks. Share your ideas, ask
guestions, and collaborate with us to drive the future of sustainable olive production. Every contribution counts!

e

-_onu an- Tove .

LPCOMING EVENTS

S S - — We are pleased to announce that the Mohammed
= |- 98 e 2225 Regiorason & Absiacis submissen| (1) 19 - 21 June 2025 | Prot. 8. EL GUERROUJ & Prof. &, ASEHRAOU ] ’ ] ) )
o cotoqigmg s |30 A0 2028 Notcrionofecutnce Qo MW”“‘ Premier University in Oujda, Morocco, one of our

4 esteemed partners in the OLI4FOOD project, is
w Organizing an international conference on Bioresources,
Biotechnology and Sustainable Development from June
19 to 21, 2025.

Theme | : Innovative and Sustainable Primary Production Integrating Life Cycle Analysis (LCA)

*® Preservation of water resources
* Biological control and biopesticides
* Plant blostimulants..,

This event will bring together experts, researchers, and
} Theme Il : Post-harvest Transformations: Combating Wastes and Losses

stakeholders to discuss the latest advancements and

« Challenges of the fermentation

v proteins valorization pathay challenges in food sustainability, with a special focus on
Hawralanllrnlnmhals . . . . . .
« Packaging (octive, bio-sourced. smart) innovative solutions like those developed within the
R e 7 e e OLI4FOOD project.

« Innovative sirategies for food biopreservation, ..

} Lt i s For more information and to participate, visit the official
* Pathogens

« Xenobiotics conference website:
& Antimicrobials

* Probiotics
* Nutraceuticals,

’ Theme IV : co-products and Circular Economy

» Desalmnation

https://colloqueump.sciencesconf.org/

« Toeaimant and evseof wastewser We encourage you to participate and contribute to this
- Btanstomaion important event. Stay tuned for updates!

- Workshop: Biotechnologies and Artificial Intelligence

= Opportunities for Entrepreneurship, Sustainable Development and the Circular Economy,
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