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Executive Summary 

This document describes the plan of synergistic work of food safety pilots. An initial integrated 

program of work is produced which clearly identifies each beneficiary's contribution and delivery 

schedule required to deliver the WP4 work program. The document provides a summary of the 

strategies and actions that are expected to be generated in TITAN in terms of food safety pilot studies.  

This deliverable refers to D4.1, which is included in Work Package 4 (WP4). The overall objective of 

WP4 is to show the potential of a set of innovative technologies (rapid detection methods and digital 

tools) developed by and aimed at SMEs to increase transparency in the food chain to boost food safety 

and authenticity for both producers (to identify market options) and buyers (to diversify their 

procurement selection based on quality and ethical criteria).  
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Legal Disclaimer 
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document are determined by the applicable laws. Access to this document does not grant any right or 
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in any manner inconsistent with the rights or interests of the TITAN Consortium or the Partners 

detriment and are not to be disclosed externally without prior written consent from the TITAN 

Partners. Each TITAN Partner may use this document in conformity with the TITAN Consortium Grant 

Agreement provisions. 
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Introduction 
The European Green Deal is a comprehensive and ambitious plan introduced by the European 

Commission in December 2019 to make the European Union (EU) climate neutral by 2050. The plan 

outlines a broad range of measures to be taken by the EU to achieve this goal, including farm to fork 

strategy. This strategy promotes a more sustainable and healthy food system. The European Green 

Deal is a central part of the EU's strategy for achieving a sustainable and inclusive economy, and it is 

designed to be implemented through a combination of legislative and policy measures, funding and 

financing mechanisms, and partnerships with other stakeholders. 

The TITAN project will demonstrate the latest transparency related solutions to help drive the 

formation of a demand-driven European economy based on the production and consumption of 

healthy, sustainable, and affordable food. 28 partners from 14 countries will provide a platform for 

the development of a wide range of innovations that aid transparency and address key challenges 

identified in the European Green Deal (EGD). 15 innovative solutions including Blockchain, AI and IoT 

will be demonstrated in a first wave of TITAN transparency related innovations, supplemented by a 

further wave of innovations on themes selected by stakeholders. The project is led by industry facing, 

not-for-profit organisations with extensive outreach capabilities to enhance the transferability and 

upscaling and impact of TITAN solutions. 

TITAN includes dedicated WPs which represent all planned actions for implementation of 

transparency activities and digital solutions in food industry. WP4 is dedicated to pilots to food safety 

and includes plan for synergistic work, reports of progress, a final report, and a final integrated report. 

This deliverable refers to D4.1(plan to synergistic work of food safety pilots) and contributes to the 

aim of WP4. 

Objectives of the document 
This document represents all actions, plans and strategies of food safety pilots. This document 

provides information about contributors (bio, background, affiliation etc.), details of pilot studies and 

information about scientific approaches/methods which will be applied in this WP. Specifically, 

background, foreground, roles, and responsibilities, KPIs and a timeline for planned activities of each 

contributor in WP4 are included in this deliverable. 

Pilot study 1: Demonstration of traceability and authenticity in the olive supply chain (ST4.1a) 

Pilot study 2: Development of a traceability system and food safety testing for the presence of 

undeclared food allergens (ST4.1b) 

Pilot study 3: Microbiology of fermented food products, safety demonstration of food cultures 

(ST4.1c) 

Pilot study 4: Omics and molecular approaches for microbial and chemical quality of long shelf-life 

food products (ST4.1d) 

Pilot study 5: Real-time & intelligent data sharing for verification of honey and herbs suppliers (ST4.1e) 

Associated Tasks 
The overall objective of WP4 is to show the potential of a set of innovative technologies (rapid 

detection methods and digital tools) developed by and aimed at SMEs to increase transparency in the 

food chain to boost food safety and authenticity for both producers (to identify market options) and 

buyers (to diversify their procurement selection based on quality and ethical criteria). WP4 will ensure 

that this set of innovations enables data and information exchange across the actors of the food chain, 
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particularly producers and buyers, across commodities and countries. Deliverable D4.1 presents plans 

and actions of the subtasks 4.1a-e). 

How to read this document 
This deliverable should be read with the upcoming released deliverables D4.2, D4.3, D4.4, D4.5. 
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1. WP4 Pilots for Food Safety 

 
WP4 comprises five separate pilots that run independently of each other but that are all related to the 
general WP4 theme, I.e., food related pilot projects that focused on innovations around food safety. 
This document only relates to the planning and delivery of pilots 4.1.a-e. 
To maximize the benefits of collaboration among pilots, it is important to identify commonalities in 
their processes, methods, and tools that can be easily adapted and integrated into other pilots' 
systems. By sharing resources, such as knowledge, experience, and expertise, pilots can reduce costs 
and improve their ability to anticipate and predict outcomes in various situations. Additionally, by 
gaining insight into the issues and challenges faced by other pilots, they can gain a better 
understanding of their own pilot programs and improve their overall effectiveness. 
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2. Pilot ST4.1a: Demonstration of traceability and authenticity in the olive supply 

chain  
This task Pilot will use established block chain (BC) technology to ensure traceability along the selected 

olive oil food value chain in combination with the newly developed micro- and nano fabricated 

miniaturized devices to demonstrate and confirm authenticity of the traced products. Both 

technologies will work synergistically to reduce the risk of adulteration in legitimate supply chains by 

a superior traceability system combined with a portable DNA detection system based on 

nanotechnology. The portable nanotechnology-based detection system from INL is a miniaturized 

device that allows performing the full DNA analysis from sample to result. This miniaturized device 

includes thermal and fluidic control as well as an optical sensor and the DNA analysis is performed 

inside 2 connected modules in the form of disposable cartridges, the first module includes the DNA 

purification while the second module includes the specific DNA amplification and detection from the 

olive varieties of interest. TNF will connect this device to their BC. For this task, TITAN will build upon 

the results and lessons learned of other H2020 projects, i.e. OLEUM, to better develop and validate 

state-of-the-art analytical methods for olive oil. 

2.1 Background 
The olive oil supply chain is an essential component of the global food industry and plays a crucial role 

in supporting the economies of many countries, particularly those in the Mediterranean region.  

Effective management of the olive oil supply chain is crucial for maintaining the quality and 

authenticity of the product.  The use of strict quality control measures and traceability systems 

throughout the supply chain helps to ensure that products sold are of high quality and authentic. Extra 

virgin olive oil (EVOO) is considered to be a healthy and high-quality product. Numerous producers 

have applied for certification as Protected Designation of Origin (PDO) or Protected Geographical 

Indication (PGI) under the European Union's system for protecting geographical indications and 

traditional specialities.  Examples of well-known PDO extra virgin olive oils include “Kalamata” from 

Greece, “Sevillano” from Spain and “Taggiasca” from Italy. Examples of PGI extra virgin olive oils 

include “Leccino” and “Frantoio” from Italy, “Arbequina” from Spain and “Etérina” from Greece. It is 

well known that there is frequent fraud in the olive oil supply chain. The report on the food crisis, 

fraud in the food chain and the control thereof (2013/2091(INI)) lists olive oil as the number one 

adulterated/frauded product (see table 1 of the report). Common adulterants include the addition of 

cheaper oils, such as soybean, canola, or sunflower oil. Another type of fraud is related to the use of 

deceptive packaging or misleading marketing tactics to make the product appear to be of higher 

quality. In addition, some producers may use chemicals to improve the appearance and flavour of the 

oil, which can negatively impact its quality and potentially harm the health of consumers. Most 

recently, as part of one of the OPSON operations, 150000 litres of fake extra virgin olive oil were 

seized.  Under the guidance of the ILSI Food Fraud Taskforce , a manuscript was produced that 

evaluates mitigation options for the food industry (Popping et al. (2022), DOI: 10.1111/1541-

4337.13053 ). However, in the case of extra virgin olive oil, a combinatorial approach is needed. To 

address the need for a traceable olive oil supply chain and demonstrate authenticity not only through 

traceability but also analytics, a combinatorial approach has been chosen. Here, blockchain provides 

the needed traceability, and DNA-based analytical solutions based on nanotechnology the proof of 

authenticity.    
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2.2 Foreground 
FOCOS has long-standing and recognised expertise in food safety solutions for the food industry, as 

well as experience in the validation of analytical methods, and will coordinate the approach. The New 

Fork has experience in Blockchain technology that will help develop a tailored solution for tracing extra 

virgin olive oil from autochthonous varieties through the supply chain. INL has nanotechnology device 

solutions that allow the on-site, rapid detection of specific DNA sequences – in this case those from 

autochthonous varieties. The knowledge and technology from these partners are used to develop the 

novel solution that allows the traceability of authentic oils and the detection of adulteration in the 

supply chain. Jointly, a system for improved traceability will be developed that allows the on-site 

identification of specific olive varieties, and this will be combined with an improved blockchain 

approach to ensure significantly improved traceability and authenticity, and a reduction of food 

adulteration in the EVOO supply chain. This includes the collection of reference DNA from 

autochthonous olive varieties at farm level and tracing that DNA through the extra virgin olive oil 

supply chain.  

2.3 Roles & Responsibilities 

FOCOS will coordinate the activities, provide advice on solutions and validation requirements for 
analytical methods. TNF will develop a tailored traceability solution for extra virgin olive oil supply 
chain.  INL will develop an analytical solution for the on-site detection of extra virgin olive oil from 
autochthonous varieties. Agrimarketplace will support the identification of growers in Greece that 

grow and market autochthonous olive varieties.   

2.4 KPIs and measurement methods 
 

 KPIs Title  KPIs tag  KPIs Description 
Measurement 

method 
Measurement unit  

Review actions, 

requirements and 

plan with all 

stakeholders of 

Allergen Pilot 

(ST4.2a_1)  

KPI_4.1a_1  

Review actions, 

requirements and 

plan with all 

stakeholders of 

Allergen Pilot 

(ST4.1a_1)  

Meeting took place  binary  

Samples analysed, 

Blockchain model 

developed and 

validated 

(ST4.1a_2)  

KPI_4.1a_2  

Samples analysed, 

blockchain model 

developed and 

validated  

Number of samples 

analysed / and 

model successfully 

challenged with 5 

non-blockchain 

samples   

Samples analysed 

and model 

successfully 

challenged with 5 

non-blockchain 

samples  

Table 1 KPIs of Task 4.1a 



 

2.5 Timeline for planned activities   
The timeline for the different activities, including deliverables and KPIs is shown in the figure listed below.  

 

Figure 1 Timeline of Task 4.1a 

 

  



 

3. Pilot ST4.1b: Development of a traceability system and food safety testing 

for the presence of undeclared food allergens  
While the European Commission Regulation 1169/2011 lays down the requirements for the labelling 

of substances causing allergens and intolerances which form part of the ingredient list, the regulation 

does not address adventitious contamination. In addition, several recent cases are known where 

products have been adulterated with allergenic foods. This case study of the grain supply chain will 

make use of the developed AI-based traceability tools in combination with DNA-based portable 

nanotechnology detection systems (see ST4.1a) for food allergens. This combination will allow making 

the supply chain more secure and protect consumers. The safety pilot study for food allergen 

detection will focus on wheat. While numerous allergens, especially in bakeries have a potential to 

contaminate, the most frequently found ones are nuts, soya and other legumes.  

For this task, TITAN will build upon the results and lessons learned of other funded projects, i.e. EIT 

FOOD project Vital.  

3.1 Background 
Food allergies are a growing concern for many individuals around the world, and their impact on 

health and well-being is significant. Food allergies occur when the body's immune system reacts to 

certain proteins in food as if they were harmful substances. This can cause a range of symptoms, from 

mild skin rashes and digestive issues to life-threatening anaphylaxis. There are several common food 

allergens, including peanuts, tree nuts, dairy, eggs, wheat, soy, fish, and shellfish. These foods are 

responsible for most food allergies and are often included in many processed and packaged foods. In 

many countries, these allergens are regulated if they are part of the ingredient list (Carmen Diaz-

Amigo and Bert Popping, Food Allergens: A Regulatory/Labelling Overview Including the VITAL 

Approach, [DOI DOI: 10.1016/B978-0-08-100596-5.21798-8]). However, high risks exist through either 

adulteration or cross-contamination. Cross-contamination occurs when allergens are inadvertently 

transferred from one food product to another during production, packaging, or storage. This can occur 

in several ways, including through shared equipment, utensils, or processing facilities. Cross-

contamination can be particularly dangerous for individuals with severe food allergies, as even small 

amounts of allergen proteins can cause a severe reaction. For this reason, it is crucial that companies 

take steps to prevent cross-contamination in their manufacturing processes. Such controls should also 

include analytical testing for food allergens. Equally, adulteration of food with allergens is a serious 

concern, as it can pose serious health risks to individuals with food allergies. Recent examples are 

peanut oil in olive oil and expensive pine nuts in pesto replaced by cheaper peanuts. In both cases, 

traceability, risk prediction and analysis are key to minimise the risk of undeclared allergens causing 

health issues with affected consumers. Based on this, a combinatorial system will be developed using 

on-site analytical tools based on nanotechnology to test for the presence and frequency of target 

allergens, and artificial intelligence will be used to predict the presence and risk of occurrence of 

allergens in specific location of the manufacturing site or in specific raw materials. 

3.2 Foreground 
FOCOS has long-standing and recognised expertise in food safety solutions for the food industry, as 

well as experience in the validation of analytical methods, and will coordinate the approach. INL will 

develop an analytical solution for the detection of extra virgin olive oil from autochthonous 

varieties. AITALENTUM has experience in developing artificial intelligence models and solutions able 

to identify and potentially predict risks.  Jointly, a system will for improve food safety will be 

developed, consisting of validated on-site /portable analytical tests and the evaluation of results using 
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artificial intelligence to identify high-risk areas at the manufacturing site and high risk incoming raw 

materials.  

3.3 Roles & Responsibilities 
FOCOS will coordinate the activities, provide advice on solutions and validation requirements for 

analytical methods. INL will develop an analytical solution for the on-site detection of specific 

allergens. AITALENTUM/IOTIC will provide artificial intelligence models allowing to identify high-risk 

areas and high-risk products that require closer monitoring and subsequently (on-site) testing.  

3.4 KPIs and measurements methods 
 

 KPIs Title  KPIs tag  KPIs Description  
Measurement 

method  
Measurement unit  

Review actions, 

requirements, and 

plan with all 

stakeholders of 

Allergen Pilot 

(ST4.1b_1)  

KPI_4.1b_1  

Review actions, 

requirements, and 

plan with all 

stakeholders of 

Allergen Pilot 

(ST4.1b_1)  

Meeting took place  binary  

Samples analysed, AI 

model developed 

and validated 

(ST4.1b_2)  

KPI_4.1b_2  

Samples analysed, AI 

model developed 

and validated  

Number of samples 

analysed / and 

model accuracy 

>80%  

Samples analysed 

and model 

validated  

Table 2 KPIs of Task 4.b



 

3.5 Timeline for planned activities  
The timeline for the different activities, including deliverables and KPIs is shown in the figure listed below.  

 

 

Figure 2 Timeline of Task 4.1b 

 

  



 

4. Pilot ST4.1c: Microbiology of fermented food products, safety 

demonstration of food cultures 

4.1 Background   
The task 4.1c focus on the transparency of foods and supplements that contain live microorganisms. 

In those products microbes contained are the key ingredient linked to health claims (e.g. probiotics) 

and to premium characteristics such as the complex aromatic profile typical of artisanal products and 

the extended shelf-life fee of preservatives. Currently is very difficult and time consuming to quantify 

the viable cells of each species present in the products. Standard microbiology assays have been 

designed for contaminants, there focus is the presence (or absence) or the presence below certain 

threshold values. On the other hands there are no fast and reliable methods for quantification at high 

concentration with the possibility to distinguish different species. Providing tools for rapid 

quantification of microbial concentration equal or above expected values and the richness in microbial 

species biodiversity of the products, are the key objectives of the task to provide increased 

transparency and prevent frauds. 

4.1.1 Food supplements  
Food supplements represent a big market un-EU with increasing value trend. The task 4.1c is going to 

focus on food supplements that contain live microorganisms, which in several countries are known as 

probiotics. The value of those products is related to the amount of microorganisms present, the 

number of species and strains, and the stability of those parameters during the product shelf-life that 

can be up-to 2 years. 

Nowadays, labels indicate only the total amount of viable live cells because once the microbes are 

mixed in the formulation, it become very difficult to distinguish each other.  Several cases have been 

reported of products where high concentration of an inexpensive strain is used to mask the low level 

of the more expensive and more performing strains. Moreover, since health claims are validated on a 

specific formulation it’s important to check the consistency during shelf-life, but unfortunately current 

analytical approach fails to provide quantification of each strain in the formulation. 

4.1.2 Fermented foods 
Food fermentation is probably one of the oldest kinds of food transformation and preservation. The 

activity of fermenting microbes prevents the growth of pathogenic and spoiling ones and transforms 

the raw material into the food product with the desired characteristics. Fermentation increases the 

nutritional value of the raw material as for example the bread is much more digestible and contain 

less anti-nutritional than flour. Moreover, fermentation naturally extends food shelf-life and 

contributes to reduced food waste e.g, the transformation into cheese extends the shelf-life of milk 

nutrients from a few days to many months as well as the acidification of vegetables (e.g., pickles) 

allows them to be consumed all year long instead of only at harvesting time.  

At present the lack of suitable analytical methods does not allow to monitor the biodiversity of the 

community of microbes fermenting foods, therefore only the outcome can be evaluated. The 

development of such innovative tools would allow real-time monitoring of microbial community and 

the evaluation of the microbial biodiversity in the final product. This will allow to control the presence 

of unwanted species that might produce undesired and toxic compounds such as the biogenic amines. 

Moreover, the possibility to certify a complex microbial biodiversity allows to distinguish real artisanal 

production from the large scale industrial one and justify the added valued of a more complex aroma 

and extended shelf-life. 
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4.1.3 Foods with added microbes 
An important trend in food-tech is the conversion to clean label free of preservative and additives in 

the ingredient list. The addition of microorganisms to replace preservatives and enzymes is a valuable 

tool that food industry is applying to increase sustainability and consumer acceptance. In fact, it is 

possible to add to a fresh food some microbes with antagonistic activities against the pathogenic and 

spoiling microbes. Moreover, instead of the use of proteolytic and lipolytic enzymes can be replaced 

by introduction of microbes that express those enzymes during the process or during shelf-life without 

changing the organoleptic characteristics of the food (therefore without a fermentation). 

Nowadays is difficult to monitor the viability of such added microbes and distinguish them from the 

spontaneous flora present in fresh foods. The possibility to use analytical methods to rapidly quantify 

and identify the species present in a food sample would lead to a more accurate validation to such 

innovations in food-tech, increasing food safety by ensuring efficacy against pathogen and a better 

communication to consumers that can pay an extra for such sustainable innovations 

4.2 Foreground   
By the end of the project the Task 4.1c will provide at least 3 analytical protocols that will solve 

transparency and safety issues of 3 category of products, namely: 

- An analytical protocol based on Next-Generation-Sequencing (NGS) able to identify and 

relatively quantify the viable species of a probiotic food supplement composed of at least 3 

species. 

- An analytical protocol based on NGS able to identify and relatively quantify the fermenting 

microbial community of a fermented food and detect the presence of unwanted species, with 

validation on a spontaneous fermentation and an inoculated fermentation as case studies. 

- An analytical protocol based on NGS able to distinguish added microbes form native flora and 

monitor the proliferation of spoiling microbes against the proliferation of the added microbes. 

Those analytical protocols are expected to be composed of 3  sub-protocols optimized for each sample 

type: 

- A sub-protocol for DNA extraction and labelling of the DNA to allow multiplexing of more 

samples. 

- A sub-protocol for sequencing and elaboration of raw data; 

- A sub protocol for the analysis of the raw data and elaboration of the final result. 

The results obtained in the task will be placed in the market as an analytical service to Microbion 

customers. A possible further development as diagnostic kits, allowing any lab with NGS capabilities 

to perform same analysis will be evaluated. This further development will be subject to the market 

size, the size of the required investment and the engagement with a commercial partner already active 

in the diagnostic market. 

4.3 Roles and Responsibilities    
The task 4.1c is led by Microbion. Microbion team will collaborate with the Prof. Vania Patrone and 

Dr. Alessandra Fontana from Università Cattolica Sacro Cuore for the validation of the developed 

methods. 

4.4 KPIs and measurement methods  
KPI of the task are: 
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• Number of protocols developed and validated, at least 3 by the end of the project measured 

by validation reports. 

• Number of microbial species identifiable in the same sample and not distinguishable with 

standard methods, at least 2 measured by analysis report of a blind test. 

• Number of samples analyzed with each of the 3 protocols developed, at least 10 for each 

protocol measured by analysis reports. 

KPIs Title KPIs tag KPIs Description 
Measurement 

method 
Measurement unit 

Protocols developed KPI_4.1c_1 

Number of 

protocols developed 

and validated, at 

least 3 by the end of 

the project 

measured by 

validation reports 

Counting the 

validated 

protocols 

number of 

protocols 

Identifiable species KPI_4.1c_2 

Number of 

microbial species 

identifiable in the 

same sample and 

not distinguishable 

with standard 

methods, at least 2 

measured by 

analysis report of a 

blind-test 

By evidence of 

the analysis 

reports 

number of species 

in the same sample 

Analysed samples KPI_4.1c_3 

Number of samples 

analyzed with each 

of the 3 protocols 

developed, at least 

10 for each protocol 

measured by 

analysis reports 

Counting the 

samples code 

of samples 

analyzed with 

the developed 

protocols 

number of samples 

Table 3 KPIs of Task 4.1c 
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4.5 Timeline for planned activities   

 

Figure 3 Timeline of Task 4.1c 
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5. Pilot ST4.1d: Omics and molecular approaches for microbial and chemical 

quality of long shelf-life food products  
This pilot aims at developing and validating new methodologies for the monitoring of food safety in 

plant-based products, with a particular emphasis on the applications of third generation sequencing 

and untargeted metabolomic technologies. The overall objective in fact is to provide fast, robust, and 

affordable analytical tools allowing for accurate characterization of risks associated with either 

microbial or chemical contamination. Pilot ST4.1d will focus on vegetable drinks and supplements, 

given their growing popularity along health trends. The expected impact of such a task is to improve 

routine testing in the field of plant-based products and to strengthen food safety-related processes 

for the advantage of both consumers and producers. 

5.1 Background 

In Europe, the market for plant-based products has increased over recent years for several reasons. 
These include the increasing concern around the sustainability of animal-based food production in 
view of the growing world population, the rise in food allergies or intolerances, and an increase in 
popularity of vegetarian and vegan diets. Vegetable beverages and supplements are amongst the 
biggest contributors to the fast-growing trend in the plant-based food market.   

Currently, production processes for most of the plant-based products such as drinks include a heating 
step, for example pasteurization or sterilization, however some studies reported heat resistant spores 
of Bacillus and Clostridium spp. in plant ingredients that may survive high heating processes, and can 
be reactivated in the post-process phase. Spores from bacteria such as Bacillus cereus are a particular 
concern given their close association with soil and plants, and the potential to produce, upon 
germination, toxins that present a serious health risk for consumers.  

Among the top food safety risks for plant-based alternative producers and consumers there is the 
presence of chemical contaminants. Heavy metals, pesticides, and mycotoxins are often found in 
plant-based ingredients and products must be tested to prove safety. Because of the complex matrix 
of food samples, detecting those target molecules of low concentration remains a challenging task in 
food quality control.   

The main goal of this pilot is to develop and validate analytical solutions for thorough monitoring of 
food safety risks in plant-based products using metagenomics and molecular approaches, which will 
be complemented with metabolomics methods to assess the presence of chemical contaminants, i.e., 
crop protection products and mycotoxins, through ultra-high performance liquid chromatography 
coupled to quadrupole time-of-flight mass spectrometry (UHPLC/QTOF). Expected results can be 
defined as follows:  

• ST4.1dA: to set up a a rapid and easy-to use NGS-based method which enables the detection 
of Bacillus spp. spores by using Oxford Nanopore Technology with MinION device.   

• ST4.1dB: to develop a loop mediated isothermal amplification (LAMP) PCR for in situ rapid 
detection of Bacillus cereus enterotoxin gene(s).  

•  
• ST4.1dC: to tailor the application of untargeted metabolomics based on Ultra-high-pressure 

liquid chromatography coupled to quadrupole-time-of-flight hybrid mass spectrometry via an 
electrospray ionization source (UHPLC-ESI/QTOF-MS) for rapid and accurate determination of 
crop protection products and mycotoxins in plant-based food products 
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5.2 Foreground  
Pilot ST4.1d aims to demonstrate that DNA-based rapid detection methods have high potential to 

drastically improve the efficiency of food safety processes and procedures, thus helping industries and 

distributors to provide safer and healthier food products. From one side, we aim at developing an 

easy-to-implement methodology which enables the detection of several spore-forming, pathogenic 

Bacillus simultaneously. The ability to test a number of contaminants simultaneously that NGS 

platforms can offer - instead of having as many tests to perform as potential contaminants - would 

provide a significant advantage in terms of turnaround time over current established methods. In 

addition, long-read sequencing allows for the profiling of near-full-length ribosomal operons (16S-ITS-

23S rRNA genes) on platforms such as the ONT MinION. Given the higher variability of this region than 

that of the 16S region alone, it has the potential to achieve species-level or even strain-level 

classification, allowing for a more precise approach to pathogen detection and identification. 

Integrated omics-based data can ultimately allow for quantitative characterization of risks associated 

with microorganisms and/or chemical hazards, including increasingly accurate risk assessment that 

will support evidence-based food safety decision-making. In addition, innovative food safety testing 

technologies such as next-generation sequencing methods can be instrumental to build greater trust 

between consumers and the food sector to ensure industry transparency and public confidence.   

Pilot ST4.1d aims to take full advantage of the project foreground, beyond the use by the partners and 

at the pilot site, so that they will be used in other research, innovation, educational, and policy 

activities after the project end. All generated methodologies will be shared and provided to the 

research community for further exploring the potential of use of the TITAN approaches. All relevant 

research outputs (e.g. validation data) will be released on an open access basis in peer-reviewed 

journals. Moreover, the Pilot ST4.1d research partners will consider alternatives for exploiting the 

project results for scientific and research purposes, e.g. for educational/training purposes or under 

new research projects. Scientific results from the pilot will be published in peer-reviewed journals and 

presented at key conferences.  

5.3 Roles and Responsibilities    

The team that will implement the envisioned pilot comprises key personnel from the two participating 
partners: UCSC and Microbion.  

DiSTAS (UCSC) - Chemistry section will carry out the untargeted metabolomic approach to detect 
pesticides residues and mycotoxins in the plant-based products considered in the Pilot.  

Microbion (partner) will be responsible for the implementation of the LAMP-PCR based detection 
method, validated by UCSC.  

5.4 KPIs and measurement methods  

Different key performance indicators (KPIs) will be considered to monitor the project activities of 
ST4.1d Pilot. The following table includes the agreed proposal of KPIs to be measured per each new 
category/domain identified. 

KPIs Title KPIs tag KPIs Description 
Measurement 

method 
Measurement unit 
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Protocols developed  KPI_4.1d_1 

Reports with 

description of the 

methods, materials 

and software used, as 

well as the data 

analysis 

Counting the 

validated 

protocols 

number of 

protocols 

Minion Sequencing 

validation Trials 
 KPI_4.1d_2 

Number of 

commercial products 

for validation of 

ST4.1dA 

Counting the 

samples 
number of trials 

LAMP PCR validation 

trials 
 KPI_4.1d_3 

Number of 

commercial products 

for validation of 

ST4.1dB 

Counting the 

samples  
number of trials 

Metabolomics 

validation trials 
 KPI_4.1d_4 

Number of 

commercial products 

for validation of 

ST4.1dC 

Counting the 

samples 
number of trials 

Pilot scientific 

contributions 
 KPI_4.1d_5 

Number of papers and 

congress 

contributions 

Abstract and 

citation 

databases, 

Congress 

Proceedings 

number 

Table 4 KPIs of Task 4.1d



 

5.5 Timeline for planned activities 

 

Figure 4 Timeline of Task 4.1d 

 

  



 

6. Pilot ST4.1e: Real-time & intelligent data sharing for verification of honey 

and herbs suppliers  
This pilot is driven by a vision to enhance the standards of food safety and transparency in the organic 

honey and herbal products sector. Through the integration of cutting-edge AI and blockchain 

technologies, the project aims to revolutionize the way food safety risks are assessed and 

communicated. The AI-powered online dashboard, a cornerstone of this project, will equip food 

buyers with the tools they need to make informed decisions in real-time. Moreover, the dashboard 

will provide suppliers with a secure platform to share relevant data with their buyers, streamlining the 

supply chain and improving overall efficiency. The development of this innovative solution will be 

guided by an agile methodology, which emphasizes a collaborative and iterative approach. The 

methodology will begin with the identification of business and user requirements, followed by the 

creation of user stories and mock-ups that will be validated with experts and producer networks. The 

project will culminate in the deployment of an alpha version, which will be iterated and improved 

based on user feedback, before being validated with a group of over 15 producers. This approach will 

ensure that the final solution is tailored to meet the needs of all stakeholders and delivers tangible 

results. 

6.1 Background  
The upcoming pilot project will build upon and enhance the FOODAKAI 2.0 application, which was 

developed as part of H2020 TheFSM1 project. The FOODAKAI 2.0 application is a comprehensive tool 

that aims to improve the food safety landscape through advanced technology and data-driven 

insights. One of its key modules is the supplier monitoring module (depicted in Figure 1), which is built 

on a Big Data Platform that continuously gathers information from public food safety authorities.  

 

Figure 5 Supplier monitoring module in T4.1e 

The Big Data Platform crawls websites and extracts information about food safety announcements, 

including product recalls and border rejections, which are then reviewed by human experts. This 

curation process helps to identify the food companies implicated in each incident, allowing FOODAKAI 

2.0 to build a comprehensive database of information about each company. This data is then 

presented in a visual format using dashboards, which provide a range of aggregated information about 
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each food company. Some of the key information that can be found in these dashboards includes the 

results of inspections by public food safety authorities, a company's historical involvement in food 

safety incidents, and any warning letters they may have received. These dashboards provide a clear 

and concise overview of a company's food safety record, allowing food buyers to make informed 

decisions about their suppliers. Additionally, the supplier monitoring module provides a valuable tool 

for companies to track their own performance and identify areas for improvement in their food safety 

processes.  

Overall, the supplier monitoring module of FOODAKAI 2.0 is a crucial component of the larger 

FOODAKAI 2.0 application, providing a valuable resource for food companies, food safety authorities, 

and food buyers alike. The pilot project aims to build upon this module, further enhancing its 

capabilities and delivering even more comprehensive insights into the food safety landscape.  

6.2 Foreground  
The TITAN project seeks to take the supplier monitoring module of FOODAKAI 2.0 to the next level, 

enhancing its capabilities and providing even more comprehensive insights into the food safety 

landscape. As part of this project, the supplier module will be expanded in two key dimensions: (a) 

providing a secure environment for food companies to upload their food safety-related information, 

and (b) using both public and private data to calculate and forecast food safety risks.  

One of the main goals of the TITAN project is to go beyond the publicly available data that is currently 

used by FOODAKAI 2.0 and provide a secure environment where food companies can upload their 

own food safety information. This information could include lab tests of incoming material from 

suppliers, inspection results of suppliers, and any other relevant data. By integrating this private data 

into FOODAKAI 2.0, the TITAN project will provide a more comprehensive picture of food safety risks, 

allowing for more informed decision-making. Another key aspect of the TITAN project is to use both 

public and private data in risk calculations and forecasting. This will allow any upstream food company 

to conduct an efficient and remote assessment of their suppliers along the food safety dimensions 

that are most relevant to them. By leveraging advanced data analysis and artificial intelligence 

techniques, the TITAN project will provide real-time insights into the food safety landscape, allowing 

food companies to proactively manage risks and make informed decisions. In addition to these key 

enhancements, the TITAN project also aims to automate and enhance the curation process as much 

as possible using natural language processing (NLP) techniques. This will allow FOODAKAI 2.0 to better 

understand and categorize the data it collects, improving the accuracy and usefulness of the insights 

it provides. Finally, the TITAN project will automate the extraction of supplier data from the internal 

ERP systems that an upstream food company may use. The most important ERP systems will be 

targeted, ensuring that FOODAKAI 2.0 can gather the most comprehensive and accurate data 

possible.  

Finally, by exposing an extensible list of risk calculation modules, the new supplier’s module will enable 

the integration of new, innovative testing techniques developed by other partners in the TITAN project 

into FOODAKAI 2.0. One of the key benefits of this approach is that it will allow the new supplier’s 

module to consider a wide range of food sample testing techniques and their results in its risk 

calculations, as developed by other partners in the TITAN project. This will ensure that the new 

supplier’s module remains at the forefront of food safety risk assessment and management, providing 

food companies with the most up-to-date and accurate information possible.  

The insertion of new modules for risk calculations, developed by other partners in the TITAN project, 

will also enable the supplier’s module to continuously evolve and improve over time, adapting to new 

technologies and insights as they become available within the project.  
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6.3 Roles and responsibilities  
The team that will implement the envisioned pilot comprises key personnel from the two participating 

partners: Agroknow and Symbeeosis. Agroknow, based on public and private data, will provide a 

prediction formula for risk assessment. Symbeeosis will adopt and use this module for risk monitoring 

and prediction.  

 

6.4 KPIs and measurements methods 
The key objectives of this pilot are: (a) The successful combination of public and private data in risk 

assessment formulas and prediction models, (b) The adoption and usage of the new dashboards by 

multiple food companies for remote supplier risk assessment and predictions. To measure the 

progress and success of this pilot, the KPIs and measurable targets presented in Table 1 have been 

established. 

 

KPIs Title KPIs tag KPIs Description 
Measurement 

method 

Measurement 

unit 

Data collection KPI_4e.1_1 

Total number of 

data types or 

testing techniques 

combined in risk 

assessment and 

prediction 

formulas 

Data types 

and testing 

techniques 

for risk 

assessment 

Number of data 

types or testing 

techniques 

Participation of 

food companies 

that share data  

KPI_4.1e_2 

Total number of 

food companies 

that share supply 

chain data for 

supplier risk 

monitoring and 

predictions 

Food 

companies 

that share 

data 

Number of food 

companies 

Monitoring of 

suppliers 
KPI_4.1e_3 

Overall number of 

suppliers 

monitored with the 

new supplier’s 

module 

Suppliers 

monitored 

Number of 

suppliers 

Supplier risk 

prediction accuracy 
KPI_4.1e_.4 

Validated accuracy 

of supplier risk 

predictions 

Model 

accuracy 
Accuracy level 

 

Table 5 KPIs of Task 4.1e 
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The increasing importance of food safety and transparency in the food supply chain has driven the 

need for the development of innovative solutions that can help companies make informed decisions 

about their suppliers. The selection of these objectives and KPIs for the pilot are based on the critical 

importance of combining public and private data to produce robust risk assessment formulas and 

prediction models. This is achieved by making use of the newly developed online dashboards which 

help companies remotely assess their suppliers and make informed decisions.  

The adoption of the new dashboards by multiple food companies is a crucial factor in ensuring the 

success of the pilot. To ensure that this objective is met, the KPIs have been established to measure 

the success of the adoption of the new dashboards and the accuracy of the supplier risk predictions. 

The number of food companies that share supply chain data for supplier risk monitoring and 

predictions, the overall number of suppliers monitored, and the validated accuracy of supplier risk 

predictions are all key indicators of the success of this pilot and the efficacy of the newly developed 

solutions. By exceeding the established KPIs, the pilot will demonstrate the potential for these 

innovative solutions to be widely adopted by the food industry.  

6.5 Timeline for planned activities 
Figure 1 presents the planned development roadmap for the activities of pilot ST4.1e. The roadmap 

lists the releases of the developed software and the specific deliverables where developments will be 

reported. An active phase of commercial trials and exploitation is envisioned at the end of the 

activities.  

 

Figure 6 Timeline of Task 4.1e 
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7. Conclusion 
This deliverable describes the plan of all pilots in WP4, focused on food safety. Each pilot includes 

innovative techniques, which are targeted to enhance transparency and food safety throughout the 

supply chain.  

• Blockchain technology and portable devices for olive oil traceability,  

• AI-based traceability tool for food allergens,  

• alternative methods to study microbial composition of food supplements and fermented food 

products,  

• omics technologies for monitoring food safety in plant-based products 

• integration of innovative AI and blockchain technologies for food safety risks in herbs and 

honey. 

Reports of implementation of these alternative methods in food industry, with stakeholders and 

suppliers involved will be described in upcoming deliverables of WP4. 
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