
PURE FOOD: THE DISINFECTION OF RAW VEGETABLES WASHING WATER THAT ENSURES FOOD SAFETY

The PURE FOOD pilot project focuses on developing and validating an innovative disinfection technology for the 
fresh-cut vegetable industry. By utilizing photo-electrocatalysis and a predictive microbiological risk control 
algorithm, the pilot aims to reduce food waste, enhance food safety, and extend the shelf life of vegetables. The 
technology eliminates the need for chemical additives, providing a sustainable solution for the industry. Testing and 
validation have been carried out in collaboration with Linea Verde de Navarra, ensuring the system's scalability and 
adaptability to industrial environments. 

The activities undertaken include the following:
Research and development of electro-oxidation and 
photocatalysis processes:
• Extensive testing and refinement of electro-

oxidation and photocatalysis processes were 
conducted to ensure their synergy and efficacy in 
eliminating microbiological risks in vegetable 
washing water.

• Initial development of prototypes and their 
integration into the operational systems was 
performed, including validation tests on the 
disinfection effectiveness.

Design and development of the predictive algorithm:
• A predictive algorithm was developed to 

continuously analyze the key physicochemical 
parameters of the washing water, such as pH, 
conductivity, ORP, and temperature.

• The algorithm utilizes machine learning to fine-tune 
the decision-making process for disinfection, 
ensuring that the system responds dynamically to 
any changes in water quality.

Pilot testing in an industrial environment:
• The system was tested at Linea Verde de Navarra, 

a vegetable processing company in Tudela, Spain, 
where it was integrated into the production line 
for validation.

• Real-time data from the system was collected and 
analysed, with adjustments made to improve 
performance based on feedback from the 
industrial trials.

The PURE FOOD project is designed to address the 

challenges of microbiological contamination in the 

fresh-cut vegetable industry. This sector faces 

significant issues related to food safety, waste 

reduction, and maintaining product freshness 

throughout the supply chain. The primary goal of the 

PURE FOOD pilot is to develop a sustainable, chemical-

free solution for disinfecting vegetable washing water, 

extending shelf life, and reducing the risk of 

contamination. 

Solution

The PURE FOOD solution combines cutting-edge 

electro-oxidation and photocatalysis technologies to 

disinfect vegetable wash water without the need for 

chemical additives. A predictive model powered by 

machine learning algorithms continuously monitors 

physicochemical parameters (pH, ORP, conductivity, 

and temperature) to optimize the disinfection process. 

The system provides real-time data analysis, adjusting 

operational conditions to ensure optimal performance 

and food safety. 
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Figure 1: Graphic of the components that conforms the predictive model

Monitoring and adjustment of system parameters:
• Data on microbiological contaminants 

(e.g., Escherichia coli, Salmonella) and water quality 
parameters were continuously monitored to fine-
tune system performance.

• Adjustments were made to optimize disinfection 
without compromising the quality or safety of the 
final vegetable products.



❑ Milestone 1: Successful integration of photo-electrocatalysis technology
❑ Milestone 2: Real-time monitoring and data analysis
❑ Milestone 3: Extended shelf life of vegetables
❑ Milestone 4: Positive feedback from industrial testing

• The electro-oxidation and photocatalysis systems have been successfully integrated into the vegetable washing 
process, effectively disinfecting the water without the use of harmful chemicals.

• The system’s ability to provide real-time data on water quality parameters has been validated, enabling 
operators to make informed decisions about water treatment and ensure compliance with food safety standards.

• Preliminary results show that the use of the disinfection system has extended the shelf life of vegetables by up 
to 2 days, ensuring better quality and freshness of the final products.

• The pilot tests conducted at Linea Verde de Navarra demonstrated the practicality and effectiveness of the 
solution in an industrial setting, with stakeholders reporting improved food safety and reduced reliance on 
chemicals.

The pilot will focus on fine-tuning the system's 
integration into larger industrial operations, 
with further testing to ensure its effectiveness 
under different water quality conditions. The 
team will also continue to refine the 
microbiological risk control algorithm to 
enhance its predictive capabilities. Plans are in 
place to expand the system's implementation 
in additional processing facilities and scale the 
solution to other regions with varying water 
properties. Furthermore, collaboration with 
industry stakeholders will continue to refine 
the system and explore its potential 
commercial applications.

The pilot utilized a multiparametric probe to 
continuously monitor key water quality 
parameters, including pH, redox potential 
(ORP), electrical conductivity, and 
temperature. These parameters were 
integrated into a predictive model that adapts 
to real-time changes, optimizing the 
disinfection process. The system 
communicates with a Programmable Logic 
Controller (PLC) via Modbus RTU, and data is 
sent to the Urtech platform through WiFi/4G 
and REST API for cloud-based analysis. Data 
from physicochemical and microbiological 
analyses (aerobes, E. coli, Salmonella) were 
used to adjust system parameters and ensure 
food safety compliance.
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