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Common protocols addressed to MSMEs for strengthening the framework
conditions and EU standards in the cooperation area

Work Package T1 focused on developing and implementing common protocols addressed to
MSMEs to strengthen the framework conditions and EU standards in the cooperation area.

The activities realized by all project partners aimed to enhance the agri-food and fishery value
chain through knowledge exchange, analysis of legal gaps, policy paper drafting, development of
consumer health tools, and participation in national fairs.

Project partners have prepared, consulted and endorsed the use of different documents and
protocols. These documents are important tools used to strengthen MSMEs and implementation
of EU standards.

The achievement of this output is presented by PPs in the follow prepared protocols:

1. Common Protocol for Apple Fruit Packing and Processing for Albania, Italy, and
Montenegro Based on EU Best Practices — Prepared by ATTC Korce, Albania (Annex 1)

2. Common Protocol for Seafood Processing — Prepared by ATTC Vlore, Albania (Annex
2)

3. Common Protocols for processing of seafood, vegetables and honey in the Food4Health
laboratories — Prepared by CIHEAM Bari, Italy (Annex 3)

4. Common Protocol for Small-scale Oyster Hatchery Implementation — Prepared by
Institute of Marine Biology, Montenegro (Annex 4)

5. Common Protocol for typical agri-food production and rural development — Prepared by
Region of Molise, Italy (Annex 5)

Project partners that have contributed to the preparation of these protocols have chosen to
produce and implement them in their laboratories and to give them an added value: they could be
replicated in all territories of the Programme area and taken up in other similar laboratories.

Laboratory of ATTC Korce, Albania: The Laboratory of ATTC Korce is dedicated to the
production and packaging of typical regional products, particularly jams made from fruits
sourced from local farmers. To ensure the highest standards in their operations, they have
developed the **Protocol for Apple Fruit Packing and Processing for Albania, Italy, and
Montenegro Based on EU Best Practices.” This protocol aims to standardize the packing and
processing methods, ensuring that the products meet EU quality standards and are suitable for
implementation in similar laboratories across the region.

T1.1.1 Common protocols addressed to MSMEs for strengthening the framework conditions 2
and EU standards in the cooperation area
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Laboratory of ATTC Vlore, Albania: The Laboratory of ATTC Vlore focuses on the
processing of seafood, leveraging local resources and expertise in the region. This laboratory has
developed the ""Protocol for Seafood Processing™ to ensure that the seafood products processed
in their facility meet high standards of quality and safety. The protocol is designed based on EU
best practices, making it applicable not only in Albania but also in other regions such as Italy and
Montenegro. The aim is to standardize the seafood processing techniques to enhance the quality,
safety, and marketability of seafood products.

Laboratory of Tricase, of CIHEAM Bari, Italy: The Food4Health laboratory, under the
guidance of CIHEAM Bari in Italy, is dedicated to the general processing of a diverse range of
products including fish, vegetables, and honey. These laboratories have crafted the "Protocols for
Processing of seafood, vegetables, and honey" to align with EU standards. These protocols serve
as comprehensive guidelines that ensure consistency in processing practices, thereby improving
product quality and safety. These protocols are designed to be adaptable, making them suitable
for use in similar laboratories across Albania, Italy, and Montenegro.

Laboratory of Molise, Italy: The Region of Molise, Italy, is committed to promoting typical
agro-food production and supporting rural development initiatives. To this end, they have
prepared the ""Protocol for Typical Agra-Food Production and Rural Development.” This
protocol provides a framework for the sustainable production of traditional agricultural products,
emphasizing the importance of preserving regional heritage while adhering to EU best practices.
The protocol is intended to enhance the quality and marketability of these products, supporting
rural communities in Albania, Italy, and Montenegro.

Laboratory of Kotor, Montenegro: The Institute of Marine Biology in Montenegro is
specializes in marine research and aquaculture. In line with their expertise, they have established
the Laboratory of Mariculture specialized in oyster farming, and for that they have developed the
"Protocol for Small-scale Oyster Hatchery Implementation.” This protocol offers detailed
guidance on establishing and managing small-scale oyster hatcheries, ensuring that the processes
are sustainable and aligned with EU best practices. The protocol is designed to be applicable not
only in Montenegro but also in similar facilities in Albania and Italy, promoting the sustainable
growth of the oyster farming industry across the region.

These laboratories have taken the initiative to produce these protocols, ensuring that they are not
only suitable for implementation within their facilities but also adaptable for use in other similar
laboratories across Albania, Italy, and Montenegro. This collaborative effort aims to standardize
practices, improve product quality, and support sustainable development across the region.

The work for the preparation of these protocols has been realized back to back with other

documents prepared during the realization of the project activities by all partners such as:
.
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A cross-border policy paper on quality food and consumer health, with four tailored
annexes for 4 different issues, with recommendations for each country— D.T1.2.1

Project partners have contributed to this document with their local policy papers about
the context of each country, Albania, Italy and Montenegro.

One food procurement scheme including specific provisions for each country - D.T1.4.1
Protocol for the competitiveness of SMEs in organic farming in Montenegro- D.T1.4.1
Two Guidelines documents to be used as common protocol for MSMEs, - D.T1.5.1

One common protocol forthe adoption of specifications related to the FOODH4HEALTH
products by Molise Region

Guidelines and protocols about Mussels, Oyster farming, Organic shellfish breeding,and
a small-scale hatchery implementation, prepared by the Institute of Marine Biology of
Montenegro.

These documents justified that common protocols have been designed with an important
participatory approach (including meetings on line and in person, workshops, trainings,
institutional tables), that has involved all PPs, key stakeholders, MSME,..at local and cross

border level, as reported in the Annex 6.

Here below the list of the annex:

- Annex 1: Common Protocol for Apple Fruit Packing and Processing for Albania, Italy,

and Montenegro Based on EU Best Practices;
- Annex 2: Common Protocol for Seafood Processing;

- Annex 3: Common Protocols for processing of seafood, vegetables and honey in the

Food4Health laboratories;
- Annex 4: Common Protocol for Small-scale Oyster Hatchery Implementation;

- Annex 5: Common Protocol for typical agri-food production and rural development;

- Annex 6: Description of the activities implemented in WP 1.

T1.1.1 Common protocols addressed to MSMEs for strengthening the framework conditions
and EU standards in the cooperation area
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Introduction

This document aims to provide a unified protocol for MSMEs in Albania, Italy, and
Montenegro for the packing and processing of apples that meet EU standards. This framework
aims to:

« Enhance International Trade: By aligning practices with EU standards, MSMEs can
easily access the European market, which is known for its stringent quality and safety
requirements.

e Improve Product Quality: Standardizing packing and processing methods ensures
that apples meet high-quality standards, reducing waste and increasing consumer
satisfaction.

o Ensure Consumer Safety: Adherence to EU standards guarantees that apples are safe
for consumption, thereby protecting consumer health.

This protocol applies to all MSMEs involved in the various stages of the Apple supply chain,
including production, processing, and marketing. The goal is to harmonize practices across
Albania, Italy, and Montenegro to meet the stringent requirements set forth by the EU,
particularly focusing on quality, packaging, and sustainability standards.

Country-Specific Scope:

o Albania: Given the fragmented nature of agricultural land and the challenges in
integrated sector development, this protocol will help consolidate efforts to improve the
quality and safety of apples. The initiative will also support the establishment of
community laboratories like “Food4Health” to enhance local processing capabilities.

o Italy: As a significant producer of apples, Italy has well-established practices. This
protocol will ensure that MSMEs, especially in regions like Trentino-Alto Adige and
South Tyrol, adhere to unified standards that facilitate smoother international trade and
maintain the high quality for which Italian apples are known.

e Montenegro: With a smaller scale of production compared to Italy, Montenegro can
benefit from adopting these standards to enhance the quality and marketability of their
apples, thereby opening up new export opportunities and improving local processing
and marketing practices.

Stakeholders: The key stakeholders involved in this protocol include:

e MSMEs: These are the primary beneficiaries and implementers of the protocol. They
encompass apple growers, processors, and marketers.

e Government Bodies: Local and national government agencies in Albania, Italy, and
Montenegro play a critical role in enforcing regulations and providing support to
MSMEs. This includes the Ministry of Agriculture and Rural Development in each
country.

o Trade Associations: Organizations such as the Albanian Agribusiness Council, the
Italian Association of Fruit and Vegetable Producers, and the Montenegrin Chamber of
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Commerce facilitate knowledge sharing and advocacy, ensuring that the interests of
MSMEs are represented.

o EU Representatives: EU bodies provide the regulatory framework and standards that
the protocol aims to meet. Their involvement ensures that the protocol aligns with
broader EU policies and standards.

e Consumers: The end-users of apple products who benefit from higher quality and safer
produce. Their feedback is crucial for continuous improvement.

Justification for the Protocol:

« Albania: The agricultural sector, despite its importance, faces significant challenges
such as land fragmentation and the need for integrated development. Implementing this
protocol can streamline practices, reduce waste, and improve the competitiveness of
Albanian apples in the international market.

o Italy: Italy's apple industry is already competitive, but standardizing practices across
MSMEs can further enhance the quality and traceability of apples. This protocol
supports Italy's position as a leading exporter of high-quality apples.

e Montenegro: For Montenegro, adopting these standards can significantly improve the
local apple industry's quality and sustainability. This protocol offers a framework for
MSMEs to enhance their operations and gain a competitive edge in the market.

By implementing this unified protocol, MSMEs in Albania, Italy, and Montenegro can ensure
their apple products meet EU standards, facilitating smoother international trade, enhancing
product quality, and ensuring consumer safety.

2. Compliance with EU Standards

Overview: The protocol aligns with UNECE standards for fresh fruit and vegetables,
specifically those applicable to apples. These standards are designed to facilitate international
trade, promote high-quality production, and protect consumer interests by ensuring the safety
and quality of apple products.

1.1. Key Standards:

e UNECE Standards for Fresh Fruit and Vegetables:

o Minimum Quality Requirements: Apples must be intact, sound, clean, free
from pests, and free of abnormal external moisture and foreign smell/taste. This
ensures that apples are suitable for consumption and can withstand
transportation and handling without deterioration.

o Classification: Apples are classified into three categories based on quality:

= Extra Class: Superior quality apples that are characteristic of the variety
and free from defects, except for very slight superficial defects.

= Class I: Good quality apples with minor defects in shape, coloring, and
skin, but still characteristic of the variety.

= Class Il: Acceptable quality apples with more significant defects
allowed, provided they retain their essential characteristics.



Annex 1

miteIrrey - iFA oo
Italy - Albania - Montenegro

o Sizing Requirements: Apples must meet specific size requirements, which can
be determined by diameter or weight. Uniformity in size within packages is
essential to ensure a consistent presentation and facilitate efficient packing and
distribution.

e Regulation (EU) No 543/2011:
o This regulation outlines the marketing standards for fresh fruit and vegetables
within the EU. For apples, it emphasizes:

= Quality Classes: Similar to UNECE standards, it categorizes apples into
Extra Class, Class I, and Class 11, detailing the allowed defects for each
class.

= Marking and Labeling: Packages must bear particulars such as the
packer’s details, nature of produce, country of origin, and commercial
specifications like class and size. This ensures traceability and provides
consumers with accurate information about the product.

e GlobalG.A.P. Certification:

o Food Safety: Ensures compliance with HACCP principles to manage food
safety hazards throughout the production and processing stages.

o Sustainability: Promotes environmentally sustainable practices, including
efficient use of resources and waste management, to minimize the
environmental impact of apple production.

o Worker Welfare: Ensures good working conditions and compliance with labor
laws, safeguarding the health and rights of workers involved in apple production
and processing.

e 1SO 22000: Food Safety Management Systems:

o Hazard Analysis and Critical Control Points (HACCP): ldentifies and
manages food safety hazards to prevent contamination and ensure the safety of
apple products.

o Good Manufacturing Practices (GMP): Establishes standards for processing
facilities to ensure hygiene and safety during apple processing.

o Traceability: Ensures that apples can be traced back through the supply chain
to their origin, enhancing transparency and accountability.

« BRCGS and IFS Certifications:

o BRCGS (British Retail Consortium Global Standards): Focuses on food
safety, quality management, and operational criteria within processing facilities.
It ensures that all aspects of food production, including processing and
packaging, meet stringent safety and quality standards.

o IFS (International Featured Standards): Emphasizes product safety and
quality management in food processing and handling, ensuring that apples are
processed under stringent hygiene conditions.

e Regulation (EU) 2018/848 on Organic Production:

o Organic Farming Practices: Sets standards for organic production, including
the use of natural substances and processes, crop rotation, and biological pest
control. It prohibits the use of synthetic pesticides and fertilizers.

o Certification and Inspection: Requires regular inspections and certification by
accredited bodies to ensure compliance with organic standards. This helps
maintain the integrity and credibility of organic apple products.
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o Labeling: Provides guidelines for labeling organic apples to inform consumers
accurately about the organic nature of the product. This includes the use of
specific logos and indications that the product is certified organic.

By adhering to these comprehensive standards, MSMEs in Albania, Italy, and Montenegro can
ensure their apple products meet the quality and safety expectations of the EU market.
Compliance not only facilitates smoother international trade but also enhances the reputation
of the producers and builds consumer trust in their products.

Standards for Apples

Definition of Produce: This protocol applies to apples of varieties grown from Malus
domestica to be supplied fresh to the consumer, excluding apples intended for industrial
processing. The focus is on maintaining the quality and freshness of apples that reach
consumers directly.

1.2. Minimum Requirements:

e Intact: Apples must be whole, without any damage or breakage that exposes the flesh.

e Sound: Apples should be free from any signs of disease, decay, or over-ripeness.

o Clean: Apples must be free of dirt, pesticide residues, or any other contaminants. They
should be washed and handled under hygienic conditions.

o Free from Pests: Apples must be free from any insects, larvae, or pest damage.

o Free from Abnormal External Moisture: Apples should not have excess moisture on
the surface, which can lead to spoilage during storage and transport.

e Free from Foreign Smell/Taste: Apples must be free from any unnatural odors or
flavors, ensuring they retain their natural aroma and taste.

1.3. Classification:

o Extra Class:

o Quality: Apples of superior quality characteristic of the variety.

o Defects: Very slight superficial defects may be present, provided they do not
affect the general appearance, quality, keeping quality, and presentation in the
package.

o Appearance: Must be uniform in shape, color, and size.

e Classl:

o Quality: Good quality apples that are characteristic of the variety.

o Defects: Minor defects are allowed, such as slight shape irregularities, slight
skin defects, or minor bruising, provided these do not affect the overall
appearance or keeping quality.

o Appearance: Must be fairly uniform in shape and color.

e Classll:
o Quality: Apples of acceptable quality with more significant defects allowed.



Annex 1

interreg -iIPA Cl
Italy - Albania - Montenegro

o Defects: May have defects in shape, coloring, skin, or slight bruising, but they
must retain their essential characteristics. The defects should not affect the
fruit’s edibility.

o Appearance: More variability in shape and color is acceptable.

1.4. Sizing:

« Determination: Size can be determined by diameter, length, weight, or circumference.
o Uniformity: Apples within each package must be uniform in size. This ensures
consistency in packaging, storage, and marketing. Specific size categories should be
defined to facilitate sorting and grading.
o Diameter: Minimum and maximum diameter limits should be specified.
o Weight: Weight ranges should be consistent to ensure packages are uniform.
o Circumference: Measurements should be taken to ensure apples fit the
specified size class.

1.5. Presentation:

e Materials: Use clean, food-grade materials for packaging to prevent contamination.
Packaging materials should be durable enough to protect the apples during handling
and transport.

o Labeling: Proper labeling is essential to provide necessary information to consumers
and authorities. Labels should include:

Identification: Name and address of the packer or dispatcher.

Nature of Produce: Indicate the type and variety of apples.

Origin: Country of origin must be clearly stated.

Commercial Specifications: Include class, size, and, if applicable, treatment

information (e.g., waxing).

o Traceability: Batch number or code to ensure traceability back to the
production site.

O O O O

1.6. Packaging Requirements:

« Uniformity: Packages must contain apples of the same origin, variety, quality, and size.
e Protection: Packaging should protect apples from mechanical damage and
contamination. Ventilation in packaging is necessary to prevent moisture buildup.

« Appearance: The overall presentation should be clean, ensuring consumer appeal and

compliance with retail standards

Market Research and Sales Planning

1.7. Market Analysis:

Conducting thorough market research is essential to understand the dynamics of both local and
international markets for apples and apple products. This involves:
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1. Local Market Analysis:

o Consumer Preferences: Analyze local consumer preferences regarding apple
varieties, taste, size, and packaging.

o Seasonality: Understand the seasonal demand and supply fluctuations to ensure
consistent availability.

o Competitor Analysis: Identify key competitors within the local market, their
strengths, weaknesses, pricing strategies, and market share.

o Pricing Trends: Monitor price trends for different apple varieties and products
to set competitive prices.

o Market Gaps: Identify unmet needs or gaps in the market that can be targeted
with new or improved products.

2. International Market Analysis:

o Export Opportunities: Identify potential export markets by analyzing import
data, demand trends, and market access requirements.

o Regulatory Requirements: Understand the regulatory and certification
requirements for exporting apples to different countries, including
phytosanitary standards, import tariffs, and labeling requirements.

o Market Preferences: Study consumer preferences in target export markets,
focusing on preferred apple varieties, packaging, and quality standards.

o Trade Barriers: Identify and strategize ways to overcome potential trade
barriers such as tariffs, quotas, and non-tariff barriers.

3. Data Sources:

o Utilize data from trade associations, government reports, market research firms,
and industry publications.

o Conduct surveys and focus groups with consumers and retailers to gather
primary data.

1.8. Sales Strategy:

Developing an effective sales strategy involves creating targeted approaches for both domestic
and export markets. Key elements include:

1. Domestic Market Strategy:

o Brand Positioning: Develop a strong brand identity that highlights the quality,
origin, and unique characteristics of the apples.

o Retail Partnerships: Establish partnerships with local supermarkets, grocery
stores, and farmers' markets to ensure wide distribution.

o Direct Sales: Utilize direct sales channels such as farm stands, online stores,
and local events to reach consumers directly.

o Promotion: Engage in promotional activities such as discounts, in-store
tastings, and local advertising campaigns to boost sales.

2. Export Market Strategy:

o Market Entry: Identify the most effective market entry strategies for each
target export market, such as direct exporting, partnering with local distributors,
or establishing joint ventures.

o Trade Shows and Expositions: Participate in international trade shows and
expositions to showcase apple products and connect with potential buyers.
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o Digital Marketing: Utilize digital marketing channels, including social media,
email campaigns, and international e-commerce platforms, to reach global
consumers.

o Certification and Compliance: Ensure all products meet the necessary
certifications and compliance standards required by the export markets to build
trust and credibility.

1.9. Distribution Channels:

Establishing robust distribution networks is crucial to ensuring that apples reach consumers in
optimal condition. Key considerations include:

1. Local Distribution Networks:

o Local Distributors: Partner with reliable local distributors who have
established networks and logistics capabilities to efficiently distribute apples to
retailers and consumers.

o Direct Distribution: Develop a direct distribution model where feasible,
leveraging own logistics capabilities to deliver products directly to retail outlets
or consumers.

o Cold Chain Logistics: Implement cold chain logistics solutions to maintain the
quality and freshness of apples during transportation and storage.

2. International Distribution Networks:

o Export Logistics: Work with experienced freight forwarders and logistics
providers to manage the complexities of international shipping, including
customs clearance and documentation.

o Distribution Partnerships: Form strategic partnerships with international
distributors and wholesalers who have extensive market knowledge and
distribution networks in target export markets.

o Warehousing: Establish or rent warehouse facilities in key export markets to
ensure efficient storage and distribution of apple products.

o Supply Chain Management: Utilize advanced supply chain management
techniques and technologies to optimize inventory levels, reduce lead times, and
minimize costs.

Training and Capacity Building

1.10. Training Programs:

Conducting regular training programs is crucial for ensuring that farmers and processors are
up-to-date with the latest quality standards and best practices. These programs should focus on
the following aspects:

1. Quality Standards:
o EU Standards and Regulations: Detailed training on EU quality standards, including
UNECE standards and relevant EU regulations.
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o Certification Processes: Guidance on obtaining necessary certifications such as
GlobalG.A.P., ISO 22000, BRCGS, and IFS.
o Organic Farming: Training on organic farming practices and obtaining EU Organic
Certification.
2. Best Practices in Farming:
o Pest and Disease Management: Integrated pest management (IPM) techniques to
reduce reliance on chemical pesticides.
o Soil Health and Fertility: Sustainable soil management practices, including crop
rotation and the use of organic fertilizers.
o Water Management: Efficient irrigation techniques to conserve water and ensure
optimal growing conditions.
3. Post-Harvest Handling:
o Harvesting Techniques: Proper methods for harvesting apples to minimize damage
and maintain quality.
o Storage: Best practices for storing apples to extend shelf life and maintain freshness.
o Transport: Techniques for transporting apples to prevent bruising and spoilage.
4. Processing Techniques:
o Hygiene and Safety: Training on maintaining hygiene and safety standards in
processing facilities, following HACCP guidelines.
o Processing Methods: Instruction on modern processing techniques, including
washing, peeling, cutting, blanching, cooking, and packaging.
o Quality Control: Methods for monitoring and ensuring quality at each stage of
processing.
5. Business and Marketing:
o Market Research: Techniques for conducting market research to identify consumer
preferences and market trends.
o Sales Strategies: Effective sales strategies for both local and international markets.
o Branding and Promotion: Building a strong brand and utilizing various promotional
channels to increase market visibility.

1.11. Capacity Building:

Supporting MSMEs with resources and knowledge to enhance their operations is essential for
their growth and sustainability. Key elements of capacity building include:

1. Resource Provision:
o Access to Modern Equipment: Facilitating access to modern processing and
packaging machinery through grants, subsidies, or cooperative ownership models.
o Financial Support: Providing financial assistance or low-interest loans to MSMEs for
upgrading their facilities and equipment.
o Infrastructure Development: Supporting the development of infrastructure such as
cold storage facilities and transportation networks.
2. Knowledge Sharing:
o Workshops and Seminars: Organizing workshops and seminars on various aspects of
apple production and processing.
o Field Visits and Demonstrations: Conducting field visits and demonstrations to
showcase best practices and successful case studies.
o Online Platforms: Creating online platforms for knowledge sharing and networking
among farmers, processors, and industry experts.
3. Technical Assistance:
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o Consultancy Services: Providing access to consultancy services for technical support
and troubleshooting.

o Research and Development: Collaborating with research institutions to develop and
disseminate new technologies and practices.

o Extension Services: Strengthening agricultural extension services to provide on-
ground support to farmers and processors.

4. Collaboration and Networking:

o Cooperatives and Associations: Encouraging the formation of cooperatives and trade
associations to leverage collective bargaining power and resources.

o Public-Private Partnerships: Promoting partnerships between the government,
private sector, and international organizations for comprehensive support.

Sustainability and Innovation

1.12. Sustainable Practices:

Promoting environmentally friendly practices throughout the production and processing stages
is essential for long-term sustainability. Focus areas include:

1. Environmental Stewardship:
o Organic Farming: Encouraging organic farming practices that avoid synthetic
chemicals and promote biodiversity.
o Integrated Pest Management (IPM): Implementing IPM techniques to reduce
pesticide use and enhance ecosystem health.
o Soil Conservation: Practices such as no-till farming, cover cropping, and crop rotation
to maintain soil health and prevent erosion.
2. Resource Efficiency:
o Water Conservation: Efficient irrigation systems like drip irrigation to minimize
water use and reduce runoff.
o Energy Efficiency: Utilizing energy-efficient machinery and renewable energy
sources in processing facilities.
o Waste Management: Implementing waste reduction, recycling, and composting
practices to minimize environmental impact.
3. Carbon Footprint Reduction:
o Sustainable Transport: Using eco-friendly transportation methods and optimizing
logistics to reduce carbon emissions.
o Carbon Sequestration: Practices such as planting trees and maintaining green cover
to absorb carbon dioxide.

1.13. Encouraging Innovation:

Fostering innovation in product development and processing techniques is crucial for staying
competitive and meeting market demands. Key strategies include:

1. Research and Development:
o New Varieties: Developing and testing new apple varieties that are more resilient to
pests and diseases, have longer shelf lives, and meet consumer preferences.
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o Processing Innovations: Exploring new processing methods and technologies to
improve efficiency, product quality, and safety.
o Packaging Solutions: Developing sustainable and innovative packaging solutions that
enhance product appeal and reduce environmental impact.
2. Technology Adoption:
o Digital Tools: Utilizing digital tools and platforms for precision farming, market
analysis, and supply chain management.
o Automation: Investing in automation technologies for sorting, grading, and packaging
to improve efficiency and reduce labor costs.
o Blockchain: Implementing blockchain technology for traceability and transparency in
the supply chain.
3. Collaboration and Partnerships:
o Industry Collaboration: Partnering with industry leaders, research institutions, and
technology providers to drive innovation.
o Pilot Projects: Implementing pilot projects to test and scale new technologies and
practices.
o Innovation Hubs: Establishing innovation hubs or incubators to support startups and
entrepreneurs in developing new solutions for the apple industry.
4. Education and Training:
o Innovation Workshops: Conducting workshops on the latest trends and innovations
in the apple industry.
o Continuous Learning: Encouraging continuous learning and professional
development for all stakeholders.
o Mentorship Programs: Establishing mentorship programs to support young
entrepreneurs and innovators in the industry.

Case of Community Laboratory for Agro-Processing

Purpose: The primary aim of establishing community laboratories, such as the "Food4Health™
initiative in Korcé, is to enhance local processing capabilities for apple products. These
laboratories could serve multiple functions:

e Support for MSMEs: Provide small and medium enterprises with access to state-of-the-art
processing equipment and facilities that they might not afford individually.

e Quality Improvement: Ensure that processed apple products meet high quality and safety
standards, which is crucial for both local consumption and export.

e Innovation and Research: Act as centers for research and development, fostering innovation
in apple processing techniques and product development.

e Training and Education: Serve as training centers where local farmers and processors can
learn best practices and new technologies in apple processing.

Setup: Utilizing existing structures and repurposing them into community laboratories can be
a cost-effective strategy. The setup should include:

e Infrastructure: Renovate and equip existing buildings to meet the needs of modern agro-
processing facilities. This involves ensuring the premises are suitable for food production, with
appropriate flooring, ventilation, and lighting.

e Equipment: Invest in modern processing and packaging machinery, including:

o Food Dryers: For dehydrating apples and other produce, extending shelf life while
retaining nutritional value.
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o Boiling Machines: For cooking and pasteurizing apple products such as jams, jellies,
and sauces.
o Semi-Automatic Packaging Machines: For efficient and hygienic packaging of apple
products, ensuring extended shelf life and maintaining quality.
o Sterilization Equipment: To ensure all containers and packaging materials are sterile,
preventing contamination.
o Cold Storage: Facilities for storing raw apples and processed products at optimal
temperatures to maintain freshness and quality.
e Hygiene and Safety: Implement stringent hygiene and safety protocols in line with HACCP
(Hazard Analysis and Critical Control Points) standards. This includes regular cleaning
schedules, pest control measures, and safety training for all staff.

Processes: The community laboratory should be equipped to handle various stages of apple
processing, ensuring that all products meet high standards of quality and safety. The key
processes include:

1. Washing:

o Initial Cleaning: Apples are washed thoroughly in water to remove dirt, dust, and
pesticide residues.

o Sanitization: Use food-safe sanitizing agents to eliminate any harmful bacteria or
pathogens.

2. Peeling and Cutting:

o Peeling: Mechanical peelers or manual methods can be used depending on the scale of
production.

o Cutting: Apples are cut into desired shapes and sizes, whether for drying, canning, or
other processing methods.

3. Blanching:

o Steam or Hot Water Blanching: Blanching apples in steam or hot water to inactivate

enzymes that cause spoilage and to preserve color, flavor, and nutritional value.
4. Cooking:

o Boiling and Simmering: Apples are cooked to create products like applesauce, jams,
and jellies. This process includes adding sugar, pectin, and other ingredients as
required.

o Temperature Control: Maintaining appropriate temperatures to ensure product
consistency and safety.

5. Packaging:

o Primary Packaging: Using semi-automatic packaging machines to pack processed
apple products in consumer-ready formats, ensuring minimal exposure to
contaminants.

o Secondary Packaging: Grouping primary packages into larger units for storage and
transportation.

o Labeling: Accurate and compliant labeling with information on the product,
ingredients, origin, and expiration dates.

Hygiene and Safety Protocols: Implementing stringent hygiene and safety protocols is
essential for maintaining the integrity of apple products. This includes:

e HACCP Implementation: Develop and maintain a HACCP plan that identifies potential
hazards at each stage of the processing and implements control measures to mitigate risks.
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e« Employee Training: Regular training sessions for all employees on hygiene practices, proper
handling techniques, and safety protocols.

e Regular Inspections: Conduct regular inspections of the facilities and equipment to ensure
compliance with health and safety regulations.

e Sanitation Procedures: Establish detailed sanitation procedures for equipment and facilities,
including routine cleaning and sanitizing schedules.

By establishing community laboratories with these capabilities, MSMEs in Albania, Italy, and
Montenegro can significantly enhance their processing efficiency, product quality, and
compliance with EU standards, thereby improving their competitiveness in both local and
international markets.

Conclusions and Recommendations

1.14. Conclusions:

The implementation of a unified protocol for apple packing and processing in Albania, Italy,
and Montenegro, based on EU best practices, is crucial for enhancing the quality, safety, and
marketability of apple products from these regions. The detailed analysis and guidelines
provided in this protocol address the essential aspects of apple production, processing, and
marketing, ensuring that the products meet the stringent requirements of the European Union.

Key conclusions drawn from the protocol include:

1. Enhanced Quality and Safety:

o By adhering to UNECE standards and other relevant EU regulations, MSMEs can
ensure that their apple products are of high quality, free from contaminants, and safe
for consumption.

o Implementing HACCP and other food safety management systems like 1SO 22000
significantly reduces the risk of foodborne illnesses and enhances consumer confidence
in the products.

2. Market Access and Competitiveness:

o Compliance with EU standards opens up new export opportunities for MSMEs in
Albania, Italy, and Montenegro, allowing them to access lucrative European markets.

o Standardization of practices across these countries ensures uniformity in product
quality, which is critical for establishing a strong brand reputation and competitive edge
in both domestic and international markets.

3. Sustainable Practices:

o Promoting environmentally friendly practices throughout the production and
processing stages helps in maintaining ecological balance and reduces the carbon
footprint of the apple industry.

o Encouraging organic farming and sustainable resource management practices
contributes to long-term sustainability and meets the growing consumer demand for
eco-friendly products.

4. Capacity Building and Innovation:

o Regular training programs and capacity-building initiatives enhance the skills and
knowledge of farmers and processors, leading to improved operational efficiency and
product quality.
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o Fostering innovation in product development and processing techniques ensures that
MSMEs can adapt to changing market trends and consumer preferences, thereby
staying competitive.

1.15. Recommendations:

Based on the conclusions, several recommendations are proposed to ensure the successful
implementation of the protocol and to further enhance the apple industry in Albania, Italy, and
Montenegro:

1. Strengthen Training and Capacity Building:

o Establish continuous training programs focusing on quality standards, best practices,
and new technologies. This should include workshops, seminars, field demonstrations,
and online courses.

o Provide financial and technical support to MSMEs for acquiring modern equipment
and infrastructure improvements. This includes grants, subsidies, and access to low-
interest loans.

2. Promote Compliance and Certification:

o [Encourage MSMEs to obtain necessary certifications such as GlobalG.A.P., ISO
22000, BRCGS, and IFS to ensure compliance with international standards.

o Facilitate the certification process by providing resources and support for MSMEs to
meet the required standards.

3. Enhance Market Research and Sales Strategies:

o Conduct comprehensive market studies to identify new opportunities and trends in both
local and international markets.

o Develop targeted sales strategies that focus on branding, packaging, and promotion to
increase market visibility and consumer engagement.

4. Invest in Sustainable Practices:

o Promote sustainable farming practices, such as integrated pest management (IPM),
efficient water usage, and organic farming.

o Support the development and adoption of eco-friendly packaging solutions that meet
EU sustainability standards.

5. Encourage Innovation and Research:

o Invest in research and development to explore new apple varieties, processing
techniques, and product innovations.

o Foster partnerships between MSMEs, research institutions, and industry experts to
drive innovation and share knowledge.

6. Establish Robust Distribution Networks:

o Develop efficient distribution networks that ensure timely delivery of high-quality
products to both local and international markets.

o Utilize cold chain logistics and other advanced supply chain management techniques
to maintain product freshness and quality.

7. Strengthen Community Laboratories:

o Establish and support community laboratories like the "Food4Health" initiative to
provide MSMEs with access to modern processing facilities and equipment.

o Ensure these laboratories are well-equipped and maintained, offering services such as
guality testing, product development, and training.

8. Implement Continuous Monitoring and Evaluation:

o Set up monitoring and evaluation systems to regularly assess the performance of

MSMEs in terms of quality, safety, and market success.



Annex 1

interreg-iPACBC |l
Italy - Albania - Montenegro e

FOOD4HEALTH

o Use feedback from consumers and stakeholders to continuously improve practices and
protocol
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Appendices

1.16. Additional Resources:

The following resources provide further information on standards, guidelines, and best
practices relevant to apple packing and processing:

1. UNECE Standards for Fresh Fruit and Vegetables:
o UNECE Standard FFV-50 for Apples
2. EU Regulations:
o Requlation (EU) No 543/2011 on Marketing Standards for Fresh Fruit and Vegetables
o Reqgulation (EU) 2018/848 on Organic Production and Labelling of Organic Products
3. GlobalG.A.P. Certification:
o GlobalG.A.P. Standards
4. 1SO Standards:
o 1S0O 22000:2018 Food Safety Management Systems
5. BRCGS and IFS Certifications:
o BRCGS Food Safety Standard
o IFS Food Standard
6. HACCP Guidelines:
o HACCP Principles & Application Guidelines
7. Sustainability Resources:
o Sustainable Agriculture Initiative (SAI) Platform
o EU Green Deal and Farm to Fork Strateqy



https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32011R0543
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32018R0848
https://saiplatform.org/
https://ec.europa.eu/food/farm2fork_en
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1.17. Detailed Procedures and templates

Below are templates and step-by-step procedures for various processes involved in apple
packing and processing. These templates are designed to help MSMEs standardize their
operations and ensure compliance with EU standards.

1. Harvesting Procedures:

o Step-by-Step Guidance:
1. Preparation: Ensure all harvesting tools and containers are clean and
sanitized.
2. Selection: Harvest apples at the correct stage of maturity, avoiding overripe or
underdeveloped fruit.
3. Handling: Handle apples carefully to avoid bruising and damage.
4. Transport: Transport apples to the processing facility in clean, temperature-
controlled vehicles.
o Template:
o Harvesting Checklist
= Clean and sanitize tools
= Check for correct maturity
= Inspect for damage
= Maintain temperature control

2. Washing and Sanitizing Procedures:

o Step-by-Step Guidance:
1. Initial Rinse: Rinse apples with clean water to remove dirt and debris.
2. Sanitizing Solution: Prepare a food-safe sanitizing solution according to
manufacturer instructions.
3. Washing: Submerge apples in the sanitizing solution for the recommended
time.
4. Final Rinse: Rinse apples with clean water to remove any residual sanitizing
solution.
5. Drying: Allow apples to air dry or use clean, sanitized drying equipment.
« Template:
o Washing and Sanitizing Log
= Date
= Sanitizing solution used
= Duration of submersion
= Final rinse completed

3. Sorting and Grading Procedures:

e Step-by-Step Guidance:
1. Inspection: Inspect apples for quality, sorting them into Extra Class, Class I,
and Class Il based on EU standards.
2. Separation: Separate apples with visible defects, such as bruises or blemishes.
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3. Grading: Grade apples according to size and weight specifications.
4. Recording: Record the number of apples in each grade category.
e Template:
o Sorting and Grading Report
= Inspection date
= Number of apples per grade
= Defects noted

4. Blanching Procedures:

e Step-by-Step Guidance:
1. Preparation: Preheat the blanching equipment to the required temperature.
2. Blanching: Submerge apples in steam or hot water for the specified time to
inactivate enzymes.
3. Cooling: Immediately transfer blanched apples to an ice bath to stop the
cooking process.
4. Draining: Drain excess water and prepare apples for further processing.
o Template:
o Blanching Time and Temperature Log
= Equipment preheat temperature
= Blanching time
= Cooling time and method

5. Cooking and Processing Procedures:

o Step-by-Step Guidance:
1. Recipe Preparation: Prepare ingredients according to the recipe, ensuring
measurements are accurate.
2. Cooking: Cook apples at the specified temperature and duration, adding
ingredients as required.
3. Quality Checks: Perform regular quality checks to ensure consistency and
taste.
4. Cooling: Cool the cooked product quickly to prevent spoilage.
« Template:
o Cooking Process Control Chart
Ingredients list
Cooking temperature
Duration
Quiality check results

6. Packaging Procedures:

e Step-by-Step Guidance:
1. Preparation: Ensure packaging materials are clean and sanitized.
2. Filling: Fill packages with the processed apple product, ensuring accurate
weight and volume.
3. Sealing: Seal packages securely to prevent contamination and leakage.
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4. Labeling: Apply labels with accurate information about the product, including
origin, ingredients, and expiration date.
5. Storage: Store packaged products in a clean, temperature-controlled
environment.
e Template:
o Packaging Quality Control Log
= Package type
= Fill weight/volume
= Sealing method
= Label information

7. Storage and Distribution Procedures:

e Step-by-Step Guidance:
1. Inventory Management: Maintain accurate records of all stored products,
including batch numbers and expiration dates.
2. Storage Conditions: Store apples in a cool, dry place, ensuring proper
ventilation and humidity control.
3. Distribution Planning: Plan distribution routes and schedules to minimize
time and maintain product freshness.
4. Loading: Load products carefully into transport vehicles to prevent damage.
5. Delivery: Ensure timely delivery to distributors and retailers, maintaining cold
chain logistics if necessary.
« Template:
o Storage and Distribution Record
= Inventory list
= Storage conditions
= Distribution schedule
= Delivery confirmations
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T1.1.1 Common protocols addressed to MSMEs for
strengthening the framework conditions and EU
standards in the cooperation area

Protocol of Seafood Processing
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Overview

The newly constructed fish lab in Vlora represents a significant advancement in the field of seafood
processing, incorporating state-of-the-art technology and innovative practices to ensure the highest
standards of quality, safety, and compliance with European Union regulations. This facility is
meticulously designed to streamline the canning process, encompassing every critical stage from
initial cleaning and de-scaling to final shipping. The lab's advanced systems and automated
equipment are engineered to handle large volumes of fish efficiently while maintaining strict
hygiene protocols, as required by EU Directives such as Directive 91/493/EEC on the health
conditions for the production and placing on the market of fishery products and Regulation (EC)
No 852/2004 on the hygiene of foodstuffs. By integrating these sophisticated technologies, the lab
aims to produce premium canned fish products that meet both consumer expectations and stringent
industry regulations.

The fish lab's process is a comprehensive, multi-step procedure that guarantees the freshness, taste,
and nutritional value of the final product. Beginning with the careful cleaning and de-scaling of
raw fish, the process continues through precise cooking, efficient canning, and thorough
sterilization to ensure safety and longevity. The washed jars are then labelled and prepared for
shipping. Each stage is designed to uphold rigorous standards, ensuring that the canned fish not
only meets but exceeds market expectations. This report provides an in-depth examination of each
phase of the process, highlighting the lab's dedication to producing top-tier seafood products

through meticulous attention to detail and advanced technological solutions.

4|Page
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Initial cleaning and de-scaling

The fish arrive at the processing facility and are inspected for freshness and quality, ensuring that only high-
quality fish proceed to the cleaning stage, in compliance with Regulation (EU) 2017/625 on official
controls and other official activities performed to ensure the application of food and feed law. This initial
check guarantees that the seafood products meet EU standards for food safety before they enter the

processing line.

Figure 1: Cleaning workbench

The fish are placed on a workbench where they are rinsed under cold, running water to remove

5|Page
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any surface dirt, slime, and debris. This step helps to prepare the fish for more detailed cleaning.

Each fish is visually inspected to identify any external damage or spoilage that might require the
fish to be discarded.

If the fish species being processed have scales, they need to be removed. The scales are scraped
off to leave the fish's skin smooth and clean. After scaling, the fish are rinsed again to wash away

the loosened scales.

The fish are gutted to remove internal organs. This is typically done by making a cut along the
belly of the fish from the anus to the head and carefully removing the guts by hand.  The cleaned
body cavity is inspected to ensure all internal organs and any remaining blood have been

completely removed.

Depending on the size of fish, the head and fins may also be removed manually using knives. The
gutted and trimmed fish are given a final wash to remove any remaining blood, viscera, scales, or
debris. Fresh, cold water is used to wash the fish, this ensures that the fish are completely clean

before they proceed to the next stage.

If there is any delay before canning, the cleaned fish are stored in a refrigerated environment to

maintain freshness and prevent spoilage.

After the fish have been cleaned and pre-processed they are placed in cooking baskets and are then

moved to the cooking tank to be cooked.

The given diagram illustrates how canned fish are produced. Overall, it is clear that there are several steps
involved in the production of canning of fish which starts from fishing and ends at the supermarket.

It can be seen that firstly, the fish are caught and then frozen and stored in the second step. After that, frozen
fish are unloaded and weighed before being thawed. After thawing, they are cut into big pieces and then

are steam cooked.
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Then cooked fish are cooled and filtered or cut into small pieces. After this, these pieces are canned with
brine, water or oil. These canned fish are sealed and heated for sterilization in the next step. In the last three

steps, the cans are labeled or stamped before storing and then dispatched to the supermarkets for sale.
The phases of the process
Freezing
Weighing
Thawing at a specific temperature
Preparing and stem cooking

Canning adding brine, oil/water @

Sealing

Regulated pressure and temperature

Labelling

Cooking

In the initial phase of the fish cooking process, freshly caught fish are placed in perforated stainless steel
baskets. These baskets allow for easy handling and ensure that the fish are uniformly exposed to the cooking
medium. The design of the baskets facilitates efficient heat transfer, ensuring that each piece of fish is
cooked evenly. This step is crucial in preparing the fish for the subsequent processes, including filling and
sterilization, by bringing the fish to a consistent level of doneness and ensuring that it is safe for

consumption.

The baskets of fish are moved using carts to ensure efficient handling and minimize damage to the fish. An

electric hoist will then lift them and insert into the cooking tank.

7|Page
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Figure 2: Electric Hoist

The baskets of fish are carefully placed into the cooking tank, which is a cylindrical stainless-steel
container equipped with water inlet, drain, connection for a temperature probe and electrical panel,

designed to cook fish uniformly.

Figure 3: Cooking Tank

The baskets containing the fish are then submerged in a large stainless-steel tank filled with water. This
tank is constructed from high-grade stainless steel to resist corrosion and ensure longevity, as well as to
maintain strict hygiene standards. The use of water as the cooking medium allows for gentle and uniform
cooking, which is essential for maintaining the texture and flavour of the fish. The perforations in the
baskets enable the water to circulate freely around the fish, further ensuring even cooking. This method of
cooking is not only efficient but also helps in retaining the nutritional value of the fish, as it minimizes
nutrient loss compared to other cooking methods.

Throughout the cooking process, the temperature and pressure within the cooking tank are closely
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monitored to ensure proper cooking and to meet safety standards.

Figure 4: Steam Generator

Heating the water in the tank is accomplished through a steam tube system connected to an external steam
generator. The steam generator produces high-pressure steam, which is directed through the steam tubes
into the water. This method provides rapid and consistent heating, which is crucial for maintaining the
desired cooking temperature. The steam tubes are designed to distribute heat evenly throughout the tank,
ensuring that the water reaches and maintains the optimal temperature for cooking the fish. This controlled
heating process is essential for achieving the desired texture and flavor of the fish, while also ensuring that
it is properly cooked to eliminate any harmful microorganisms. By utilizing steam heating, the process
remains efficient and energy-conscious, aligning with modern industrial standards for food processing.

9|Page



Annex 2

Italy - Albania - Montenegro ——

FOOD4HEALTH

Canning

Figure 5: Automatic Canning Machine

After the fish have been properly cooked, the perforated basket is removed from the cooking tank and
allowed to cool. Once cooled to a suitable temperature, the fish are then carefully placed inside jars and
loaded onto the conveyor belt of the automatic canning machine.

This process adheres to Regulation (EC) No 853/2004, which lays down specific hygiene rules for food of
animal origin, ensuring that all fishery products are processed under strict conditions to maintain food
safety.

Once cooled to a suitable temperature the fish is then carefully placed inside jars and then loaded onto the

conveyor belt of the automatic machine.

The canning process can be separated in three phases:

1. Exhausting

The first step in this machine is the removal of air from the jars. This is accomplished by creating a vacuum
inside each jar, effectively eliminating any air pockets that could lead to oxidation or spoilage. The vacuum-
sealing process is essential for maintaining the freshness of the fish, as it prevents the growth of aerobic
bacteria and preserves the natural flavours and textures of the product. By ensuring that the jars are air-free,
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the shelf life of the canned fish is significantly extended.

Sensors monitor the pressure inside the jars to ensure a complete vacuum is achieved. Once the desired
vacuum level is reached, the jars are ready for filling.

2. Oil insertion

Following the air removal, the machine moves to the oil filling phase. This step involves precisely
measuring and dispensing a specified amount of oil into each jar, which serves multiple purposes. The oil
acts as a preservative, creating a barrier that protects the fish from air exposure and further oxidation.
Additionally, the oil enhances the flavour and texture of the fish, making it more palatable

for consumers. The machine is designed to ensure that the oil is evenly distributed around the fish,
preventing any air bubbles from forming and guaranteeing that each jar is uniformly filled. This precise
filling process is crucial for maintaining consistency and quality across all jars.

The machine dispenses oil at a controlled rate to ensure consistent filling levels. The volume of oil dispensed
is precisely measured to avoid overfilling or underfilling.

3. Capping

The final step in the automatic capping machine is the capping and sealing of the jars. Once the air has been
removed and the oil has been added, the machine places lids onto the jars and seals them tightly. The sealing
process involves applying pressure to ensure that the lids are securely attached, creating an airtight seal.
This step is vital for preventing any external contaminants from entering the jars, thereby ensuring the
product's safety and integrity. The automated capping and sealing process is highly efficient and consistent,
reducing the risk of human error and ensuring that each jar meets the necessary quality standards.

The capped jars are then moved to the vertical autoclave to be sterilized.

Sterilization

After being filled with fish and oil and subsequently capped, the jars undergo sterilization in a vertical
autoclave, ensuring compliance with Regulation (EU) No 1169/2011 on the provision of food information
to consumers, which mandates that sterilization processes ensure the safety and longevity of the product
without compromising nutritional value or taste.

This process is critical for ensuring the long-term safety and preservation of the product. The vertical

autoclave, designed for high-volume processing, uses pressurized steam to achieve temperatures typically
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ranging from 115 to 121 degrees Celsius. This high-temperature steam penetrates the jars, effectively killing

any remaining microorganisms that could cause spoilage or pose a health risk.

Figure 6: Autoclave

The sterilization cycle is carefully controlled, with precise timing and temperature monitoring to ensure
uniform treatment of all jars. This method not only guarantees the destruction of pathogens but also helps
in maintaining the nutritional and sensory qualities of the fish. By employing a vertical autoclave for
sterilization, the canning process adheres to stringent safety standards, ensuring that the final product is
both safe for consumption and of high quality.

Woashing

Once the jars are securely sealed, they are transferred to an industrial dishwasher for a thorough cleaning.
This step is essential to remove any residual oil, fish particles, or other contaminants that may have adhered
to the exterior of the jars during the capping and filling process. The industrial dishwasher uses high-
pressure jets of hot water combined with food-safe detergents to ensure that each jar is impeccably clean
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and hygienic.

Figure 7: Dishwasher

This not only enhances the aesthetic appeal of the jars, making them ready for labelling and packaging, but
also ensures compliance with strict food safety and sanitation standards. By incorporating this washing step,
the canning process maintains a high level of cleanliness, protecting the integrity of the product and
ensuring that it meets all regulatory requirements for safe food production.

Labelling

After the jars are meticulously washed and dried, they proceed to the labeling stage where labels are applied
in accordance with Directive 2000/13/EC on the labeling, presentation, and advertising of foodstuffs. This
ensures that consumers receive accurate information about the product, including details about ingredients,

nutritional facts, and expiration dates.
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Figure 8: Labelling machine

Jars are meticulously washed and dried, they proceed to the labelling stage, where labels are applied using
a semi-automatic labelling machine. This machine is designed to ensure precise and consistent placement
of labels on each jar. The operator loads the labels into the machine, which then aligns and affixes them
onto the jars with high accuracy. The labels contain crucial information such as the product name,
ingredients, nutritional facts, expiration date, and batch number, ensuring that consumers have all the
necessary details about the product. The semi-automatic nature of the machine allows for a balance between
efficiency and control, enabling quick label changes and adjustments to accommodate different jar sizes or
label designs. This step not only enhances the visual appeal of the jars, making them ready for market
shelves, but also ensures compliance with labelling regulations and helps in brand identification and

traceability.

Shipping
After the jars have been thoroughly cleaned, labelled, and inspected, they are prepared for shipment to

customers. The final stage of the canning process involves moving the finished product from the production

line to the distribution centre or shipping area. To facilitate this, a pallet truck is employed to handle the
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jars with ease and precision.

Figure 9: Pallet Truck

The pallet truck is designed to transport large quantities of jars simultaneously, significantly enhancing the
efficiency of the logistics process. Jars are carefully stacked on pallets, ensuring they are securely arranged
to prevent damage during transit. The pallet truck, with its robust construction and maneuverability, is then
used to lift and transport these pallets across the building. This method not only speeds up the handling
process but also minimizes the physical strain on workers, ensuring that the jars are moved safely and

efficiently.
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1. Purpose and scope

The purpose of this protocol is to:

- provide technical information regarding the use of Food 4 Health laboratories

- formalize the technical training interventions preparatory to the commissioning of the systems

- ensure greater effectiveness in the prevention of hygiene risks;

- facilitate compliance with the requirements of the mandatory Community and national legislation on Food
Safety.

The provisions of this manual and all the documents contained therein, refer to the production of canned
fish, canned and semi-canned vegetables, fish sauces and vegetable sauces, honey extraction process.
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2. Regulatory references

The provisions of this manual and all the documents contained therein have been designed in compliance
with the mandatory regulations applicable to the activity carried out by the Food4Health laboratories and
the following is a list of the main regulations pertaining to the sector:

- EC Regulation 852/04 “Hygiene of Food Products” and subsequent amendments

- EC Regulation 853/04 “Lays down specific hygiene rules for food of animal origin” and subsequent
amendments

- EC Regulation 854/04 “Lays down specific rules for the organization of official controls on products
of animal origin intended for human consumption” and subsequent amendments

- EC Regulation 2073/05 “Microbiological criteria for foodstuffs”

- EC Regulation 178/02 “General principles and requirements of food law, establishment of the
European Food Safety Authority and procedures in matters of food safety”

- Application Guidelines Reg. EC 852/04”; n. 612/07 “Implementation of the State-Regions
Conference Agreement 09.02.06”

- Application Guidelines Reg. EC 853/04; n. 158/08 “Implementation of the State-Regions Conference
Agreement”

- Application Guidelines Reg. EC 2073/05 "Microbiological Criteria Applicable to Food" and in the
"Guidelines for Self-Control in the Meat Sector" established by the Permanent State-Regions
Conference with provision of 13.01.05

- Legislative Decree no. 31/2001 “Implementation of Directive 98/83/EC on the quality of water
intended for human consumption” and subsequent amendments

- Regulation (EC) No 1935/2004 of the European Parliament and of the Council of 27 October 2004
on materials and articles intended to come into contact with food and repealing Directives
80/590/EEC and 89/109/EEC

- Regulation (EC) No 1333/2008 of the European Parliament and of the Council of 16 December
2008 on food additives. (OJ L 354, 31 December 2008)

- Ministerial Decree 27 February 1996, n. 209 - Regulation concerning the discipline of food additives
permitted in the preparation and preservation of food substances in implementation of directives n.
94/34/CE, n. 94/35/CE, n. 94/36/CE, n. 95/2/CE and n. 95/31/CE. (S.O. n. 69 in the G.U. n. 96 of 24
April 1996)

- REGULATION (EC) No 1069/2009 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
laying down health rules as regards animal by-products and derivatives not intended for human
consumption and repealing Regulation (EC) No 1774/2002

- Guidelines for the application of the Hazard Analysis — Critical Control Points (HACCP) of the Codex
Alimentarius (Alinorm 93/13A, annex 2) “White Paper on Food Safety” of 12.01.00

- RESOLUTION OF THE REGIONAL COUNCIL 26 June 2006, n. 922 Implementation of the
Agreement of 28 July 2005, between the Minister of Health and the Presidents of the Regions on
the Guidelines for the purposes of traceability of food and feed for public health purposes, aimed at
promoting the implementation of Regulation (EC) n. 178 of 28/01/2002

- COMMISSION REGULATION (EU) No 10/2011 of 14 January 2011 on plastic materials and articles
intended to come into contact with food

- Guidelines for the preparation of self-control plans for the identification and management of hazards
in establishments that handle food of animal origin, pursuant to EC Regulation 853/04 — State-
Regions Conference of 25/07/2012

- Guidelines for the application of EC Regulation 2073/2005 on microbiological criteria applicable to
foods of 03.03.2016.
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3. Terms and definitions

Food or foodstuff: any substance or product, whether processed, partially processed or unprocessed,
intended to be, or reasonably expected to be, ingested by humans. This includes beverages, chewing gum
and any substance, including water, intentionally incorporated into foods during their production,
preparation or treatment. This does not include feed, live animals (unless prepared for placing on the
market for human consumption), or plants before harvesting (from EC Reg. 178/2002).

Risk analysis: process consisting of three interconnected components: risk assessment, risk management
and risk communication (from EC Reg. 178/2002).

Approval number: number indicating, when applied, that official controls have been carried out in
accordance with EC Reg. 854/2004 (from EC Reg. 854/2004).

Customer: Organization or person who receives a product (from the supplier) (from ISO9000).

Risk communication: the interactive exchange, throughout the risk analysis process, of information and
views regarding hazards and risks, risk factors and risk perceptions, between risk assessors, risk
managers, consumers, food and feed businesses, the academic community and other interested parties,
including the explanation of risk assessment findings and the basis for risk management decisions (from
EC Regulation 178/2002).

Packaging: the placing of a food product in a wrapper or container placed in direct contact with the food
product in question, as well as said wrapper or container (from EC Reg. 852/2004).

Final consumer: the final consumer of a food product who does not use that product in the context of an
operation or activity of a food business (from EC Reg. 178/2002).

Contamination: the presence or introduction of a hazard into a food (from EC Reg. 852/2004).

Control: activity aimed at ensuring and maintaining compliance with the established criteria (from EC Reg.
852/2004).

Correction: action to eliminate a detected nonconformity (from ISO 22000).

Flowchart: Schematic and systematic presentation of the sequence and interactions between phases
(from ISO 22000).

Stages of production, processing and distribution: any stage, including import, from and including
primary production of a food up to and including storage, transport, sale or supply to the final consumer
and, where relevant, the import, production, processing, storage, transport, distribution, sale and supply of
feed (from EC Reg. 178/2002).

Food supply chain: The sequence of steps and operations involved in the production, processing,
distribution, storage and handling of a food and its ingredients, from primary production to consumption. It
includes the production of feed for food-producing animals or for animals intended for food production. It
also includes the production of materials intended to come into contact with food or raw materials (from ISO
22000).

Supplier: Organization or person that supplies a product (to the customer) (from 1SO9000).

Risk management: a process, distinct from risk assessment, consisting of examining alternative courses
of action in consultation with interested parties, taking into account the risk assessment and other relevant
factors and, if necessary, making appropriate prevention and control choices (from EC Regulation
178/2002).

Severity of the hazard: extent of the damage to the consumer's health (from UNI 10854).

Food hygiene (or “hygiene”): the measures and conditions necessary to control hazards and ensure the
fitness for human consumption of a food product taking into account its intended use (from EC Reg.
852/2004).

Packaging: the placing of one or more packaged food products in a second container, also known as the
second container (from EC Reg. 852/2004).

Placing on the market: the holding of food or feed for the purpose of sale, including offering for sale or
any other form of transfer, whether free of charge or for a fee, as well as the sale itself, distribution and
other forms of transfer properly speaking (from EC Reg. 178/2002).
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Food business: any public or private entity, with or without profit-making aims, which carries out any of the
activities connected to one of the phases of production, processing and distribution of food (from EC Reg.
852/2004).

Critical limit: criterion that separates acceptability from non-acceptability (from ISO 22000).

Safety level: the most severe value of the critical limit defined to prevent it from being exceeded (from UNI
10854).

Lot: set of units of a product that have been produced and/or processed or packaged under similar
circumstances. The lot is determined by parameters established by the Organization a priori, the set of
units can be reduced to a single product unit (from ISO 22000).

Control measure: action or activity (Food Safety) that can be used to prevent or eliminate a Food Safety
hazard or reduce it to an acceptable level (from ISO 22000).

Monitoring: Performing a planned sequence of observations or measurements to assess whether control
measures are working as intended (from 1SO 22000).

Non-conformity: failure to meet a requirement (from ISO 9000).

Food business operator: the natural or legal person responsible for ensuring that the provisions of food
law are complied with within the food business under his control (from EC Reg. 852/2004).

Food Safety Hazard: A biological, chemical or physical agent in food, or condition of food, that has the
potential to cause an adverse health effect (from ISO 22000).

Food Safety Policy: general intentions and orientations of an Organization in relation to Food Safety
formally expressed by Top Management (from ISO 22000).

PRP, prerequisite program: basic conditions and activities (of Food Safety) necessary to maintain a
hygienic environment throughout the food chain suitable for the production, management and supply of
safe finished products and safe food for human consumption (from ISO 22000).

Operational PRPs, Operational Prerequisite Program: are the PRPs identified through hazard analysis
as essential to control the likelihood of introducing Food Safety hazards and/or contamination or
proliferation of Food Safety hazards in the product(s) or in the processing environment (from 1SO 22000).
Production process: set of related or interacting activities that transform input into output (from 1SO
22005)

Unprocessed products: food products which have not undergone any treatment, including products which
have been divided, separated, sectioned, sliced, boned, minced, skinned, crushed, cut, cleaned, trimmed,
dehulled, ground, chilled, frozen, deep-frozen or thawed (from EC Reg. 852/2004).

Primary products: products of primary production including products of the land, livestock farming, hunting
and fishing (from EC Reg. 852/2004).

Processed products: food products obtained by processing unprocessed products. Such products may
contain ingredients necessary for their processing or to give them specific characteristics (from EC Reg.
852/2004).

Finished product: product that is not subjected to further processing or transformation by the Organization
(from 1SO 22000).

Critical Control Point (CCP): A stage (of food safety) at which control can be applied and which is
essential to prevent or eliminate a food safety hazard or reduce it to an acceptable level (from ISO 22000).
Rework: Action on a non-conforming product to make it conform to requirements (from 1SO 9000).
Traceability: the ability to reconstruct and follow the path of a food, a feed, a food-producing animal or a
substance intended to be or expected to be incorporated into a food or feed through all stages of
production, processing and distribution (from EC Reg. 178/2002).

Supply chain traceability: ability to reconstruct the history and follow the use of a product through
documented identifications (relating to material flows and supply chain operators (from UNI 10939).

Risk: function of the probability and severity of a harmful effect on health, resulting from the presence of a
hazard (from EC Reg. 852/2004).

Food recall: measures aimed at obtaining the return of a dangerous product that the manufacturer or
distributor has already supplied or made available to consumers (from EC Reg. 178/2002).

Food withdrawal: any measure, by the operator or the competent Authority, aimed at preventing the
distribution and offering to the consumer of a product that does not comply with Food Safety requirements
(from Agreement Rep. 2334 of 28.7.05).
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Food Safety: concept aimed at excluding the possibility that food products can cause harm to the
consumer if prepared and/or consumed in accordance with the intended use (from 1ISO 22000).
Traceability system: organised set that allows traceability in an agri-food chain (from UNI 10939).
Treatment: any action which causes a substantial modification of the initial product, including heat
treatment, smoking, salting, maturing, drying, marinating, extraction, extrusion or a combination of these
processes (from EC Reg. 852/2004).

Validation: obtaining evidence, for Food Safety purposes, that the control measures managed by the
HACCP plan and the operational PRPs are capable of being effective (from ISO 22000).

Risk assessment: scientifically based process consisting of four phases: hazard identification, hazard
characterisation, assessment of exposure to the hazard and risk characterisation (from EC Reg. 852/2004).

The following documents are the result of the experimentation and tests conducted during the project. In
particular, the following documents have been produced, which serve as operational instructions for future
laboratory managers and for each processing laboratory that has the same characteristics
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4. Fish preserves laboratory

The part of the laboratory reserved for obtaining fish preserves is made up of 6 rooms divided as follows:
Room 1 intended for the entry of staff. In this area there are toilets equipped with changing rooms
separated by gender and sufficient for 4 employees in total.

Room 2 intended for the entry and storage of raw materials. It is equipped with an opening to the outside
from where the goods are entered and a cold room at positive temperature for the storage of fish awaiting
processing.

Room 3 is for grooming the fish and any sectioning depending on the planned processes and the type of
fish used.

Room 4 is for assembling the recipes and cooking in the boiler.

Room 5 is for jarring the cooked fish and subsequent pasteurization or sterilization in the autoclave.

Room 6 is for labeling and packing jars. There is also a small warehouse for packaging (cardboard and
glass) and any ancillary products used for the production of preserves (salt, additives, spices, flavourings,
etc.).

The staff enters from room 1 where they find the changing rooms. From here, once they have put on the
appropriate clothing, they enter the production rooms. The staff assigned to primary processing (grooming
and cutting) cannot access the rooms used for the assembly of the recipes. If it is not possible to use
diversified staff, the staff returns to the changing rooms, sanitizes themselves and then re-enters the
processing rooms to continue the processing path.

The fish assembly and cooking area is protected at its entrance by a disinfectant mat for footwear.

The small plant is structured to allow the fish to advance forward. From the cell it accesses the first area
intended for grooming and cutting and from here it engages the areas designated for its cooking, jarring
and final sterilization.

The subsidiary raw materials and packaging follow an opposite path. In fact, they access from the
packaging and labeling area and meet the fish in the jarring and cooking area.

Water supply is via connection to the public network

The disposal of wastewater occurs by entering the public sewer system. The disposal of category 3 by-
products occurs through a company authorized pursuant to Reg. Ce 1169.

The disposal of MSW occurs according to the rules issued by the municipality of Tricase (Lecce-ltaly).

The process steps for each identified category and the related flowcharts are explained below.



Annex 3

interreg-1IPACBC -
Italy Albania - Montenegro

4.1. Fish preserves

GENERAL INFORMATION AND PURPOSE OF WORK TRAINING:

The fish processing laboratory allows the production of glass jar preserves of blue fish such as tuna,
scombroids, etc. in a liquid based on vegetable oils as per the local Salento tradition.

The purpose of this work instruction is to provide the basic elements for the correct use of the equipment
and to provide the first practical indications of use even to the less experienced.

Reading the equipment user manuals is preparatory to the use of the fish processing laboratory.

The tested production process takes into account the greatest food safety risk associated with oil canning,
namely Clostridium botulinum, responsible for botulism, a neuro-paralytic disease caused by its toxins
during storage.

These microorganisms are ubiquitous and can be found, mainly in the form of spores, in many
environments such as soil, marine and lake sediments, atmospheric dust and food.

Spores are forms of resistance that the microorganism adopts in adverse conditions. They allow it to
remain quiescent for long periods (even several decades) and to transform into vegetative cells as soon as
the environmental conditions become favorable.

The favorable conditions for the development of clostridia that produce botulinum toxins are:

absence of oxygen and substrates that are not too acidic (pH> 4.6) and that contain high quantities of free
water (the water that can be used by the microorganism to carry out its vital functions — in jargon it is called
activity water and the limit value below which botulinum can no longer develop is 0.935).

The technology tested within the Food4Health laboratory combines high temperature sterilization in an
autoclave at 121° for 5 minutes at the core of the product and acidification of the product itself with citric
acid or ascorbic acid below 4.6.
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Before the fish processing phase, the jars must be prepared by quickly washing them in the dishwasher.
In particular, the use of the dishwasher requires:

- placing the jars upside down
- opening the water supply tap

- setting the electricity switch to position 1
- making sure that the sanitizing - rinse aid tank is full and that the suction tube is inside
- the dishwasher starts automatically when the lid is lowered and remains in operation as long as the green

light is on

- at the end of the wash the jars must be removed with the entire containment basket and left to dry before

use.
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Once the fish has been gutted and cleaned, it is placed in the boiler, adding the water and the ingredients
required by the recipe.

Starting the 50 litre electric scotter requires:
- Set the switch to 1
- Set the machine switch to on
- Set the cooking power using the knob based on the available times. To save energy, keep the knob at low
power (green band)
- Set the operating temperature to 95.5°C.
In the experimental tests, the following recipe was used, taken from the one most commonly used in the
Tricase Porto community:
- 15 liters of water
- 3 liters of white wine vinegar
- 1/2 kg of fine sea salt
- 5 gr of citric acid
11
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- 3 kg of cleaned fish
Cooking was carried out at 95.5° for 30 min.

After a cooling phase, the fish is deboned and beheaded and the resulting fillets are left to dry for 30
minutes on perforated containers.

Three different blends were used as the preserving liquid, always obtained from the recipes made available
by the Tricase Porto community. In detail:

- Sunflower seed oll

- Extra virgin olive oil

- Mixture of 50% extra virgin olive oil and 50% sunflower oil

The jars thus obtained were placed in an autoclave for subsequent sterilization, 125° for 5 minutes.

An acidity test was conducted on each of the three tests carried out at an accredited laboratory.

12
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The acidity obtained, together with the sterilization process, guarantees the stability of the product and
ensures the destruction or in any case the lack of replication of clostridia.

4.2. Preserve fish sauce

GENERAL INFORMATION AND PURPOSE OF WORK TRAINING

The fish processing laboratory also allows the production of sauces, that is, tomato preserves cooked with
fish.

The tomato preserves come from the fruit and vegetable preserves laboratory.

In the experimental tests, the following recipe was used, derived from the one most used in the community
of Tricase Porto.

Sautéed with EVO oil and garlic;

Added F4H tomato sauce with herbs (pepper, oregano and parsley);

Bring to a boil and cook for 15 min;

Add boned fish fillets and shelled mussels;

Leave to boil for 5 min;

At the end of cooking, after partial cooling, the sauce was put into the previously prepared glass jars.

The jars thus obtained were placed in an autoclave for subsequent sterilization at 125° for 5 minutes.

An acidity measurement test was carried out on the sauces produced using the pH meter supplied to the
laboratory, highlighting a value of 4.5, valid for controlling the replication of clostridia.

13
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5. Fruit and vegetable preserves laboratory

The part of the factory reserved for obtaining fruit and vegetable preserves is made up of 4 rooms divided
as follows:

Room 1 intended for the entry of staff. In this area there are toilets equipped with changing rooms
separated by gender and sufficient for 4 employees in total. Room 2 intended for the entry and storage of
raw materials. It is equipped with an opening to the outside from where the goods are entered and a
positive temperature cold room for the storage of fruit and vegetables awaiting processing. In this room, an
initial cleaning and removal of packaging is also carried out.

Room 3 intended for actual processing.

Immediately adjacent to the storage room there is an area with a sink intended for cleaning and washing
fruit and vegetables.

This area is separated from the remaining laboratory by a flag panel to limit cross-contamination from dust
and debris.

The rest of the rooms are intended for the processing and transformation of raw materials by sectioning,
cooking, bottling, crushing, etc. in order to obtain vegetable preserves in glass jars, tomato sauces and
vegetable sauces.

It is also possible to dry fruit, vegetables and greens.

Room 4 intended for the storage of finished products and the storage of primary packaging necessary for
processing.

The staff enters from room 1 where they find the changing rooms. From here, once they have put on the
appropriate clothing, they enter the production rooms. In front of the laboratory, they find the raw material
cell and an area used for the removal of packaging. Once the raw material has been recovered, they move
to the laboratory where production begins.

The small plant is structured to allow the forward advancement of production. From the cell it accesses the
first area intended for grooming and sectioning and from here it engages the rooms used for its cooking,
bottling and final sterilization.

The subsidiary raw materials and packaging follow an opposite path. In fact, they access from the
packaging and labeling room and meet the fruit and vegetable products in the production laboratory.

The process steps for each identified category and the related flow diagrams are explained below.

14



Annex 3

interreg-1IPACBC -
Italy Albania - Montenegro

5.1 Preserve vegetables in oil

GENERAL INFORMATION AND PURPOSE OF WORK TRAINING:

The vegetable processing laboratory allows the production of glass jar preserves of vegetables such as
artichokes, tomatoes, etc. in a preserving liquid based on vegetable oils as per local Salento tradition.

The purpose of this work instruction is to provide the basic elements for the correct use of the equipment
and to provide the first practical instructions for use even to the less experienced.

Reading the equipment user manuals is a prerequisite for using the vegetable processing laboratory.

The tested production process takes into account the greatest risk in terms of food safety associated with
oil preserves, namely Clostridium botulinum responsible for botulism, a neuro-paralytic disease caused by
its toxins during preservation.

These microorganisms are ubiquitous and can be found, mainly in the form of spores, in many
environments such as soil, marine and lake sediments, atmospheric dust and food. Spores are forms of
resistance that the microorganism adopts in adverse conditions. They allow it to remain quiescent for long
periods (even several decades) and to transform into vegetative cells as soon as the environmental
conditions become favorable.

The favorable conditions for the development of clostridia that produce botulinum toxins are:

- absence of oxygen

- substrates that are not too acidic (pH> 4.6) and that contain high quantities of free water (the water that
can be used by the microorganism to carry out its vital functions — in technical terms it is called Activity
Water and the limit value below which botulinum can no longer develop is 0.935).

The technology tested within the Food4Health laboratory combines high temperature sterilization in an
autoclave at 121° for 5 minutes at the core of the product and acidification of the product itself with citric
acid or ascorbic acid below 4.6.

15
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Before the fish processing phase, the jars must be prepared by quickly washing them in the dishwasher.

In particular, the use of the dishwasher requires:

- placing the jars upside down

- opening the water supply tap

- setting the electricity switch to position 1

- making sure that the sanitizing - rinse aid tank is full and that the suction tube is inside

- the dishwasher starts automatically when the lid is lowered and remains in operation as long as the green
light is on

- at the end of the wash the jars must be removed with the entire containment basket and left to dry before
use.

16
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Once the vegetables have been cleaned, they are placed in the boiler in a solution of water, white vinegar,
fine salt and citric acid.

Starting the 200 litre electric scotter requires:

- Set the switch to 1

- Set the machine switch to on

- Set the cooking power using the knob based on the available times. To save energy, keep the knob at low
power (green band)

- Set the operating temperature to 95.5°C

In the experimental tests, the following recipe was used, taken from the most used one in the community of
Tricase Porto.

- 15 liters of water

- 3 liters of white wine vinegar

- 1/2 kg of fine sea salt

- 5 g of citric acid

- 60 artichokes

The cooking was carried out at 95° for 3 min
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After a cooling phase, the vegetables were dried.

An acidity test was subsequently conducted at an accredited laboratory:

Protocollo Campione 705/2 del 19/05/22
Campione cuore di carciofi in olio di oliva extravergine
Le informazioni relative al campione sono forite dal cliente.

Indagine eseguita Risultato UumMm Metodo
Data inizio prova- Data fine prova
pH 38 APAT CNR IRSA 2060 Man 29 2003

Per le prove quantitative viene effettuata fa semina di una piastra per diluizione con almeno due diluizioni successive secondo quanto previsto dalla
Norma ISO 7218:2013.
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The acidity obtained, together with the pasteurization process, guarantees the stability of the product and
ensures the destruction or in any case the non-replication of clostridia.

5.2 Preserves vegetables in vinegar

GENERAL INFORMATION AND PURPOSE OF WORK TRAINING:

The vegetable processing laboratory allows the production of preserves in glass jars of various vegetables
in acidic preserving liquid, i.e. wine vinegar or similar.

They are therefore defined as acidic preserves with covering liquid, mainly based on single or mixed
vegetables, whole or cut, filled with preserving liquid consisting of aqueous solutions of vinegar and/or
acidity regulators.

The purpose of this work instruction is to provide the basic elements for the correct use of the equipment
and to provide the first practical instructions for use even to the less experienced.

Reading the equipment user manuals is a prerequisite for using the vegetable processing laboratory.

The tested production process takes into account the greatest risk in terms of food safety associated with
preserves, namely Clostridium botulinum responsible for botulism, a neuro-paralytic disease caused by its
toxins during preservation.

These microorganisms are ubiquitous and can be found, mainly in the form of spores, in many
environments such as soil, marine and lake sediments, atmospheric dust and food. Spores are forms of
resistance that the microorganism adopts in adverse conditions. They allow it to remain quiescent for long
periods (even several decades) and to transform into vegetative cells as soon as the environmental
conditions become favorable.

The favorable conditions for the development of clostridia that produce botulinum toxins are:

absence of oxygen and the substrates that are not too acidic (pH> 4.6) and that contain high quantities of
free water (the water that can be used by the microorganism to carry out its vital functions — in technical
terms it is called Activity Water and the limit value below which botulinum can no longer develop is 0.935).
The technology tested inside the Food4Health laboratory is based on the acidification of the product and
the heat treatment of pasteurization.

It involves a hot bath in acid solution (blanching) of the vegetables, the subsequent jarring with acid solution
and finally a pasteurization treatment of the product. The combination of the three preserved processes
ensures the high stability of the product and high standards of food safety.
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dishwasher
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D
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~.

Adding the preserving liquid and
closing the jars

/

Pasteurization at 95°C for 5 min (x2)

Y

Final washing of jars, labelling and
temparary storage awaiting customer
collection

: check pH .

Before working with the vegetables, the jars must be prepared by quickly washing them in the dishwasher.
In particular, using the dishwasher involves:

- placing the jars upside down
- opening the water supply tap

- setting the electricity switch to position 1
- making sure that the sanitizing-rinse aid tank is full and that the suction tube is inside.
- the dishwasher starts automatically when the lid is lowered and remains in operation as long as the green

light is on

- at the end of the wash, the jars must be removed with the entire containment basket and left to dry before

use.
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Once the vegetables have been cleaned, they are placed in the boiler in a solution of water, white vinegar
and fine salt.

Starting the 200 litre electric scotter requires:

- Set the switch to 1

- Set the machine switch to on

- Set the cooking power using the knob based on the available times. To save energy, keep the knob at low
power (green band)

- Set the operating temperature to 95.5°C

In the experimental tests, the following recipe was used, taken from the one most used in the community of
Tricase Porto.

- 15 liters of water

- 3 liters of white wine vinegar

- 1/2 kg of fine sea salt

- 20 kg of sliced peppers

Cooking was carried out at 95° for 3 min

After a cooling phase, the vegetables were dried.
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We then proceeded with manual bottling.

Pure white wine vinegar was used as the preserving liquid.
The jars thus obtained were subjected to pasteurization, a cycle of 95°C for 5 minutes repeated 2 times.

The pH check has shown the achievement of acidity below 4 points. Since some yeasts can develop even
below 4 pH points, pasteurization is also considered fundamental to guarantee the stability of the product.
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5.3 Dried vegetables

The laboratory is equipped with a dryer/dehydrator for plant foods.

The instrument allows you to dry foods faster and more economically than traditional methods that involve
exposure to sunlight or the use of a home oven.

The operating principle of the dryer is based on the evaporation of the water contained in fruit, vegetables,
mushrooms, aromatic plants, through the forced passage of heated hot air.

The purpose of this work instruction is to provide the basic elements for the correct use of the equipment
and to provide the first practical instructions for use even to the less experienced.

The user manual of the drying machine is preparatory to the use of the instrument and to this instruction.
The dryer is easy to use because it is equipped with a practical touch screen that allows you to easily set
the drying programs.

Some automatic programs are already available that you just need to select and start by pressing PLAY.

AUTO55: this is the most used program for vegetables (aubergines, courgettes, onions, etc.). It is used for
most fruit and vegetable products. This is the basic program to start with. From time to time, with the
experience gained, it will be possible to vary the programs as needed using the customizable programs or
the simple manual setting.
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APPLE PROGRAM: this is the most used program for fruit products (apples, citrus fruits, pears, apricots,
etc.).

There are no precise temperatures and times for drying foods, since their speed of dehydration depends on
various factors, first of all the water content in the plant matrix influenced in turn by the type, the season,
the degree of summer heat, etc.

It can in fact happen that, at the same temperatures, different times are used to dehydrate the same type of
fruit or vegetables, even in the order of a few hours.

This work instruction indicates some basic programs resulting from some experimental tests carried out
internally with some precautions to be implemented to correctly set the drying process, giving you indicative
times for fruit, vegetables, aromatic and medicinal herbs and mushrooms.

However, we must emphasize that foods must dry at low temperatures, because only in this way will all the
chemical-nutritional characteristics that these products can provide to our body be preserved. It is always
preferable to extend the dehydration process for a few hours, in this way we will be sure that what we are
going to consume will have the same nutritional content as the starting product. This is especially important
when preserving natural foods such as fruit, vegetables and aromatic-officinal herbs, whose nutritional
principles are not very stable to heat.

The initial phase of dehydration is undoubtedly a correct preparation of the food. The choice of healthy fruit
and vegetables is fundamental, without rotten or moldy parts, or the presence of cut or bruised areas. If you
want to be sure of preserving a product that gives you guarantees of food safety, then you will have to start
with intact raw materials.

Once this first important operation has been carried out, you will move on to washing the vegetables under
cold running water. It is important that the earthy residues, dust and small animals do not come into contact
with the fruit and vegetables once cut. After careful washing, let your products drip well before moving on to
the next phase which is the actual preparation for the drying process.

In practice, every type of fruit and vegetable product can be dehydrated with the dryer. As we have already
explained, some types can be dried whole, while for others you can decide how it is most convenient for
you to cut them. For some types of fruit, such as citrus fruits and apples, we recommend leaving the peel
and rind only if these products are of certain origin. In fact, it is precisely on the outer layer that all the
chemical substances that are used during the cultivation phases accumulate.

Below is an example of cutting the product:
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We recommend soaking apples and all fruit that tends to oxidize in a solution of water and lemon, then
drain and pat dry before placing them in the baskets; this preliminary operation will prevent the natural
oxidation of the fruit, giving you slices with a more beautiful color. Plums, peaches, cherries and apricots
must be pitted before placing them in the drying baskets. If you decide to leave the fruit whole, to remove
the stone, place the drupe on the open part of a glass bottle and push with a wooden stick, you will see that
it will come off easily. Figs can be dried whole or cut in half. Chestnuts can be treated with or without the
outer peel, whole or cut into pieces: the drying times will obviously be very different. If you decide to
remove the peel, to shorten the duration of the process, do not worry about the internal cuticle which will
come off easily halfway through.

At the end of the production activity, the dryer must be emptied of all the trays and cleaned with warm
water.

Sprinkle the specific product for cleaning ovens (e.g. Smac Brillacciaio), leave to act for a few minutes,
rinse thoroughly with warm water and dry with disposable paper.

The dryer also has a specific sanitization program at 80°C that must be set at the end of ordinary cleaning
to disinfect the instrument thoroughly.

The internal trays can be washed in the sink with water and normal dish detergent, dried and placed in the
dryer in the sanitization program at 80°C.
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5.4 Tomato preserve

GENERAL INFORMATION AND PURPOSE OF WORK TRAINING:

The vegetable processing laboratory allows the production of traditional tomato sauce and, more generally,
tomato derivatives as required by current legislation.

Tomato derivatives are products obtained from fresh, healthy and ripe tomatoes that comply with the
characteristics of the fruit of Solanum lycopersicum L., of any variety, shape and size, subjected to
adequate stabilization and packaged in suitable containers, and are classified as:

a) tomato preserves: products obtained from whole or chopped tomatoes with or without peel, subjected to
an appropriate stabilization treatment and packaged in suitable containers, which, depending on the
presentation, are divided into:

1) whole unpeeled tomatoes: tomato preserves obtained from whole unpeeled tomatoes;

2) whole peeled tomatoes: tomato preserves obtained from whole peeled tomatoes of elongated varieties
whose ratio between height and maximum diameter of the fruit is greater than 1.5 with a tolerance of 10
percent;

3) chopped tomatoes: tomato preserves obtained from tomatoes subjected to crushing or cutting, with
possible draining and partial addition of concentrated tomato juice, partially deprived of seeds and peels so
that the fibrous structure of the pieces and fragments is visible. The presentation method is linked to
commercial practices and the relevant sales name must provide the consumer with clear information on the
type of product, such as, among others, tomato pulp, chopped tomatoes, tomato cubes, tomato fillets,
chopped tomatoes;

b) tomato concentrate: products obtained from the extraction, refining and possible concentration of tomato
juice divided according to the dry residue. The types of concentrated product are established by the decree
referred to in Article 25, paragraph 1. The subsequent passage from one dry residue to another by adding
water or further concentration is permitted. In the case of refinements that allow the passage of peels,
seeds or both, specific names are used to characterize their presentation or use;

c) tomato puree: The sales denomination "Tomato puree" is reserved for the product obtained directly from
fresh, healthy and ripe tomatoes, having the characteristic colour, aroma and flavour of the fruit from which
it comes, by pressing, possible separation of peels and seeds and partial elimination of the water of
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constitution so that the optical refractometric residue is between 5 and 12 degrees Brix, with a tolerance of
3%, net of added salt.

It is not permitted to concentrate tomato juice above 12 degrees Brix and then proceed to the subsequent
dilution for the preparation of tomato puree.

The product must have the following requirements:

a) total sugars, expressed as invert sugar, in a measure not less than 42% of the optical residue, net of
added salt;

b) pH not exceeding 4.5;

¢) Howard count limit (HMC): maximum 70 positive fields;

d) mineral impurities in a measure not exceeding 0.1% of the optical residue;

e) lactic acid in a measure not exceeding 1% of the optical residue.

The presence of peels and seeds must not exceed the limit of 4% in weight of the finished product.

The purpose of this work instruction is to provide the basic elements for the correct use of the equipment
and to provide the first practical indications of use even to the less experienced.

Reading the equipment user manuals is preparatory to the use of the vegetable processing laboratory.
Generally, the product has an acid pH by nature of the product with values that rarely exceed 4.6.
Furthermore, the Salento cultivars are characterized by very high acidity and, therefore, do not usually
require the addition of natural acidifiers.

Each processed cultivar must however be preliminarily tested to evaluate the actual pH and, if necessary,
added with chemical acidifiers (ascorbic acid, citric acid, etc.) to bring the product back to the safety range
of the product.

OPERATING MODE:
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Before working on the vegetables, the bottles must be prepared by quickly washing them in the

dishwasher.

In particular, using the dishwasher involves:

- placing the jars upside down
- opening the water supply tap

- setting the electricity switch to position 1
- making sure that the sanitizing-rinse aid tank is full and that the suction tube is inside.
- the dishwasher starts automatically when the lid is lowered and remains in operation as long as the green

light is on

- at the end of the wash, the jars must be removed with the entire containment basket and left to dry before

use.
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Starting the 200 litre electric scotter requires:

- Set the switch to 1

- Set the machine switch to on

- Set the cooking power using the knob based on the available times.

- Set the operating temperature to 95.5°C.

In the experimental tests, the following recipe was used, derived from the most used in the community of
Tricase Porto.

- 150 kg of whole tomatoes

- 1.5 kg of fine sea salt

- A sprig of basil

Cooking was carried out at 95° for 2 hours.

The tomatoes cooked with the aid of the electric flag hoist were gradually ground in the tomato puncher
2.2KW 300kg/h.

The resulting sauce was temporarily stored in the continuously stirring tank and then bottled using a semi-
automatic piston dispenser 0-1000 ml Mod. DSS. The bottles were closed with a click-clack screw cap and
placed in the pasteurizer and subjected to a cycle of 95°C for 5 minutes, repeated twice.

The pH check did not exceed 4.2 points, so the product was not acidified. The acidity obtained, together
with the pasteurization process, guarantees the stability of the product and ensures the destruction or in
any case the lack of replication of clostridia.

5.5 Jams and fruit preserves

GENERAL INFORMATION AND PURPOSE OF WORK TRAINING:
The vegetable and fruit and laboratory allows the production of fruit preserves such as jams and
marmalades thanks to the equipment present.
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Jam is a gelatinous preparation obtained by cooking water, sugar and citrus fruits. In common parlance, it
is therefore improperly referred to as strawberry or peach jam: only lemons, oranges, mandarins, citrons,
grapefruits or bergamots can be the basis of a real jam.

Jam is defined as any gelled preparation obtained by cooking water, sugar and fruit, the latter present in
parts of no less than 35%.

In common parlance, however, the difference between jam and marmalade consists only in the format of
the fruit, whether in pieces or completely ground.

The purpose of this work instruction is to provide the basic elements for the correct use of the equipment
and to provide the first practical indications of use even to the less experienced.

Reading the equipment user manuals is preparatory to the use of the vegetable processing laboratory.

The type of product helps to guarantee food safety standards thanks to the high sugar content and acidity
of the fruit.

The reference values to keep in mind are from the literature 65° Brix final and/or a final pH lower than 4.2.
Therefore, production recipes must always be tested in order to ascertain the achievement of these values
by intervening technologically with more or less long cooking processes, addition of sugar and natural or
synthetic acidifiers.

OPERATING MODE:
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The assembly and cooking phase must be preceded by the following actions in order to guarantee the
guality and safety of the finished product.

The fruits must be selected to discard those that are rotten, deteriorated or infested by insects

They must then be washed to remove soil, dust, pesticide residues and to lower the microbial load as much
as possible.

Washing must take place before cutting the fruit. During washing, you should avoid damaging the tissues of
the vegetable and if there are overripe areas, pre-existing cracks, it is advisable to proceed with their
removal so as not to activate oxidation or rotting phenomena. Proceed with a further sorting phase with
possible elimination of damaged fruit and foreign bodies that may have remained after washing.

Only for fruits that require it, the pitting and peeling phase is carried out, which must be carried out in clean
and well-lit places/surfaces and using clean and sanitizable equipment, adequately sharpened in order to
make clean cuts without fraying the tissues. The cutting or storage equipment must be made of suitable
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material; the cutting tools must be made of stainless steel, Teflon, suitable plastic, glass or technical
ceramic in order to avoid contaminating or ruining the fruit and triggering enzymatic browning reactions.

Before working on the vegetables, the bottles must be prepared by quickly washing them in the
dishwasher.

In particular, using the dishwasher involves:

- placing the jars upside down

- opening the water supply tap

- setting the electricity switch to position 1

- making sure that the sanitizing-rinse aid tank is full and that the suction tube is inside.

- the dishwasher starts automatically when the lid is lowered and remains in operation as long as the green
light is on

- at the end of the wash, the jars must be removed with the entire containment basket and left to dry before
use.

The fruit thus cleaned must be placed in the gas blander together with the other ingredients.

The following production recipe was used in the experimental tests:

- 100 kg of pitted apricots

- 33 kg of sugar

- 50 kg of lemons

Once brought to the boil, the mixture was cooked over medium heat for 90 min. During cooking, partial
grinding was carried out using an immersion blender until a mix of half-minced pulp and chunks of fruit was
obtained.

After a partial cooling phase, the jars were manually filled.

The jars t‘hu‘s obtained were subjected to pasteurization with a cycle of 95°C for 5 minutes.

Final tests on the finished product highlighted an acidity lower than 4.4 and 66 degrees brix.

6. Honey laboratory
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The Food4Health Community Lab in Tricase (LE) is equipped with a small laboratory used for honey
extraction.

Honey is produced by bees by transforming sugary substances that they collect in nature.

The main sources of supply are nectar, produced by flowering plants (angiosperms), and honeydew, a
derivative of tree sap produced by some sucking insects such as the honeybee, which feed on sap,
retaining its nitrogen and expelling the excess liquid rich in sugars.

For plants, nectar serves to attract various pollinating insects, and helps ensure the fertilization of flowers.
Depending on their anatomy, and in particular the length of the proboscis (technically called ligula),
honeybees can collect nectar only from certain flowers, which are called melliferous.

The composition of nectars varies according to the plants that produce them. However, they are all mainly
composed of carbohydrates, such as sucrose, glucose and fructose, and water.

Their water content can be significant, and can reach up to 90%.

Honey production begins in the crop of the foraging bee (the so-called honey sac), where the collected
nectar is accumulated. Inside the crop, the process of transforming nectar into honey begins, thanks mainly
to the enzyme invertase, which activates the process of hydrolysis of sucrose into glucose and fructose.
Once in the hive, the bee regurgitates the nectar, which at this stage is very liquid, and through a process
of passage from bee to bee called trophallaxis, the nectar becomes loaded with enzymes and loses
humidity.

The processing of the nectar is completed with its dehydration, until reaching a natural variable humidity of
approximately 16-23%, which allows the honey to be preserved.

For this purpose, worker bees lay it in thin layers on the cell walls. Fan bees maintain a current of air in the
hive that causes further evaporation of water. Honey takes an average of 36 days to mature, but the
duration varies depending on the initial humidity of the nectar, the temperature and the environmental
humidity. The cells of the combs, once full, will be sealed by an operculum.

This is how the bees deliver us a product that is already stabilized and has a long concentration.

The low humidity content combined with the high sugar content make honey a hostile environment for any
form of bacteria.

The purpose of this work instruction is to provide the basic elements for the correct use of the equipment
and to provide the first practical instructions for use to the less experienced.

Reading the equipment user manuals is a prerequisite for using the honey processing laboratory.

The honey supers arrive at the laboratory still closed by the opercula, so it is necessary to proceed with the
uncovering, the extraction of honey by centrifugation, the decanting and filtering and, finally, the bottling.

OPERATING MODE
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The honey production process is represented in the following flow chart:

Packaging (glass and
cardboard)

= Reception of honey supers

-

Quick uncapping

/

Centrifugation in radial honey extractor
and filtration

\

Maturation and decantation for 7 days

Potting |

/

Final washing of jars, labelling and
temporary storage awaiting customer
collection
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Uncapping the honey supers:
Once in the laboratory, the honey supers must be uncapped, that is, all the wax that closes the cells must

be removed. This operation is carried out on the uncapping bench with the aid of a honey super knife and
fork. In this way, the frame is ready to be inserted into the honey extractor.

Honey extraction and filtration:

When 9 frames have been uncapped, the honey extractor is ready for its first round of honey extraction.
This machine, rotating at a high speed, allows the honey to flow out of the cells. Once collected, the honey
is transferred to the ripener through some mechanical filters consisting of a stainless steel strainer and a
fine mesh screen. Filtering is a necessary operation to eliminate any pieces of wax, pollen and other foreign

bodies.

Maturation and decantation:
After being transferred to the ripener, the honey rests for one or two weeks at most. Decantation is the

phase in which the honey “matures”. Stored in stainless steel containers thanks to a natural physical
process, the honey tends to purify itself, and all the small particles still present rise to the surface together
with the air that the honey had incorporated during the previous manipulations. The heavier residues
(pollen, wax, etc.) instead settle on the bottom. After this phase the honey is ready for bottling.
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7. Appendices:

7.1 Hazard identification

In this kind of laboratory, Hazard is a biological, chemical or physical agent contained in a food, or a

condition in which a food is found, which can potentially cause harm to the health of the consumer.

The assessment of existing hazards is conducted considering the different types of production identified in
the company (in our case canned fish, fruit and vegetable processing, honey extraction) and considering for

each:

- characteristics of raw materials,
- finished products,

- production methods,

- characteristics of the environment and plants,
- direct observations and analytical results,

- historical and epidemiological data,
- literature and experience.

The following dangers have therefore been identified:

PHASE POTENTIAL HAZARDS
Arrival and unloading of raw |- chemical contamination due to the presence of
materials xenobiotic substances

- microbial contamination
- physical contamination
- bacterial proliferation

Food processing

- Microbial contamination
- Microbial proliferation (due to cold chain interruption)

Delivery

- Microbial proliferation (due to cold chain interruption)

In order to estimate the extent of each contamination risk present, the following evaluation criterion is used.
The definition or not of CCP is determined analytically as the product of two factors: severity of the damage
(G) and probability that the harmful event occurs (P)

R=GxP

The damage is determined by the possible effects on the consumer.

Value Severity Description
Damage Ilimited in time, without long-term

0<G<1 Minor damage F:onsequences, Which does not. involve a state_of
illness, but exclusively an alteration of the properties
of the product

1<G<2 Medium serious | Damage limited or not in time and/or with possible

damage consequences of a state of illness
2 <G<3 Very serious damage Lethal damage to consumers
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The probability of damage is determined by the frequency with which it can occur:

Value Chance Description
O0<P<1 Damage unlikely It occurs rarely
1<P<2 Probable damage It occurs sometimes
2<P<3 Damage very likely It occurs frequently

The severity of the risk is therefore defined as follows:

0 <R <1 modest
1 <R <2 medium

3 <R <5 high
Therefore, based on the identified danger, the following risk analysis was conducted:
PHASE POTENTIAL Probabili | Severity | Severity
HAZARDS ty of | of the | of risk
danger danger
Arrival and unloading of raw | chemical 1 1
material contamination due to 1
the presence  of
xenobiotic
substances
microbial 1 1
contamination of 1
meat
physical 1 1
contamination of 1
meat
bacterial proliferation | 1 2 2
Raw material storage Microbial 1 1 1
contamination
Microbial proliferation | 2 3 5
(due to cold chain
interruption)
Pasteurization/sterilization Bacterial proliferation | 2 3 5
due to insufficient
time/temperature

All hazards for which a medium and/or high rating has been highlighted are submitted to the decision tree
to evaluate whether control measures capable of preventing, eliminating and/or reducing significant
hazards (GR> 2) must be established.
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7.2 Traceability System and Product non-conformity

The management and consequent traceability of batches, purchase and/or production lots is a priority
objective for an organization that, within its management system, feels the obligation to recognize, and
therefore to declare, as the person responsible for the product towards the market and its customers
(including end consumers), the traceability of the batches used in the production of its finished and
marketed products. In line with the most recent regulatory provisions, all products processed in the
laboratory must therefore be identified and traceable. These conditions, essential for reducing the
probability of damage and food risks and therefore for consumer protection, are achieved thanks to an
accurate system of controls, registrations and documented procedures, activated starting from the receipt
of raw materials, during all stages of processing, up to the shipment or delivery of the finished products to
customers.

Any deviation of raw materials, semi-finished products and finished products from the pre-established
specifications and any deviation of the conditions and procedures from the pre-established standards
represents a “non-conformity”. Non-conformities, which can compromise the hygienic safety or integrity of
the finished product, give rise to a procedure that leaves a documented trace.

Each non-conformity gives rise to a treatment/correction (“remedy”) that has the purpose of eliminating the
non-conformity, and/or to a corrective action that has the purpose of removing the causes of the non-
conformity, preventing its repetition over time.

All non-conformities detected are recorded on a specific “Non-Conformity Report” form.

In particular, non-conformities relating to the control of the production process must be immediately
declared by the person who detected them using a specific form, therefore in writing.

The most frequent non-conformities relating to the production process for which corrective actions and
possible treatments have been identified “a priori” (based on experience, the study of similar non-
conformities that have occurred over time and have been resolved, the requirements set by the health
standards of the sector or the critical quality limits set by the company) are listed below:

« analytical data outside the legal limits;

* analytical data outside the quality standards set for the various verification moments (company limits);

» non-compliance of raw materials with the legal requirements detected during the acceptance phase;

* non-compliance of raw materials with the legal requirement “Maintenance T°” detected during the storage
phase;

* non-compliance of raw materials detected during the raw product processing phase;

* non-compliance of finished products with microbiological food safety standards;

» non-compliance of finished products with microbiological, chemical and physical quality standards;

» non-compliance of finished products with organoleptic standards of odor, consistency and flavor;

* non-compliance of finished products with the critical limits of “Maintenance T°” identified, detected during
the storage phase;

* non-compliance of pasteurization or sterilization temperatures

+ systematic non-compliance of the hygiene of the environments, equipment and/or operators during the
processing phases.

All potentially unsafe batches are identified with an appropriate “Non-compliant Product” label and
appropriately segregated in designated areas until they have been assessed in terms of Food Safety
hazard and the withdrawal and recall procedure has been activated.

In the event of product non-conformity for which the danger to consumer health has been ascertained, the
procedures for blocking the processed products and/or the activation of the process for
withdrawing/recalling the products from the market are activated.
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Oyster biology

The only oyster species reared on Boka Kotorska Bay area is the European flat oyster. Its
scientific name is ostrea edulis (Linnaeus, 1758).

Ostrea edulis is a bivalve mollusc that has an oval or pear shaped shell with a rough, scaly
surface. The irregular shell has a distinct hooked beak, patterned with delicate foliation. The
two halves (valves) of the shell are different shapes subcircular to circular and inequivalve.
Left shell is deeply concave and fixed to the substratum, the right being flat with rougher edges
and sitting inside the left acting as a lid. Inner surfaces of both valves are smooth and usually
pearly, white or bluish-grey, often with darker blue areas. Valves are held together at their
narrow ends by an elastic ligament. No teeth are reported on the hinge. A large central muscle
serves to close the valve against the pull of the ligament. The shell is off white, yellowish or
cream in colour with light brown or bluish concentric bands on the right valve. Shell consist of
a series of chalky layers which may include laminar and hollow chambers. The hard rough gray
shell contains a meat that can vary in color from creamy beige to pale gray, in flavor from salty
to bland, and in texture from tender to firm. O. edulis occurs from the coast of Norway to waters
near Morocco, through the Mediterranean Sea, and into the Black Sea. The flat oyster can grow
very large (>20 cm) and become very old (>20 years).

Figure 1. Ostreedulis

Ostrea edulis is a protandric hermaphrodite, changing sexes generally twice during a single
season. Oysters function as males early in the spawning season and later change to females and
vice versa. The flat oyster is usually male in the fall following its settlement. O. edulis exists
as a series of physiological races, and genetic differentiation has been demonstrated along the
European coastline. One of the lowest temperature races occurs in Spain where 12-13 °C is
required for spawning while 25 °C is the spawning temperature in Norwegian fjords. In France,
gametogenesis occurs at 10 °C and spawning between 14 and 16 °C. Female gametes are
liberated into the palleal cavity where they are fertilized by externally released sperm. In
contrast to the large C. gigas reproductive effort, O. edulis produces between 500 000 and 1
million eggs per spawning. Following an incubation period of 8-10 days, depending on
temperature, final release into environment occurs. Then larvae (160 pm in size) spend 8 to 10
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days as a pelagic stage before settlement. Appropriate larval growth and survival rates are
obtained in salinities as low as 20%o, although they can survive at salinities as low as 15%o

Growth

Oysters feed by filtering water, which contains its food. Their diet consists of microscopic
animals and algae and any suspended material that is small enough to pass through their gills.
The food travels through the gills to the palps and then to the mouth thanks to the rhythmic
movements of thousands of small hairs found in the gills.

Like any cold-blooded animal, oysters depend on the temperature of the environment to control
their metabolism. When submerged at temperatures that suit them, oysters feed continuously.
The optimum ingestion rate is achieved at 22°C. An oyster larger than 75 mm can filter between
9 and 13 litres of water per hour. When the water temperature drops below 4°C, oysters stop
feeding completely. They can survive for long periods of time without feeding.

The mantle secretes the shell material, which is built up from the inside of the valves. The
anterior end where the hinge is located is the oldest part of the oyster. Oysters that grow
naturally on the bottom take four to seven years to reach a size of 75 mm. With the new rearing
methods, this period is reduced considerably. Oysters placed in floating bags can grow to 75
mm in less than four years. An oyster’s shape is affected by rearing conditions such as density,
whereas on the sea bottom, it is controlled mainly by the quality of the substrate.
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Larval stage Spat (2 to 4 mm) on collectors
(12 to 20 days) age = a few weeks

Egg and sperm
age = a few hours

Juvenile oysters
age = a few months

Reproductive adults, male and female
age = 1 year to several years

REPRODUCTION

Figure 2. Life cycle of oyster (source: Doiron, S., 2008)
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Reproduction

O. edulis is a protatric hermaphrodite that changes sexes twice during one season. They are
males early in the spawning season and females later and vice versa. During reproduction,
female gametes are released into the palleal cavity where they are fertilized by externally
released sperm which is passed through the gills as part of the normal feeding process. Females
produce between 500,000-1,000,000 fertilzed eggs per spawning period. The eggs are
incubated for a period of 8-10 days (depending on temperature) and released into the
environment. In their native range, O. edulis spawns between late June and mid-September.
Young oyster spat can be seen from late summer on.

Temperature affects O. edulis, making the species exist as a series of physiological races. In
Spain, one low temperature race occurs where 12°-13°C is required for spawning. A
temperature of 25°C is required in the Norwegian fjords for spawning and in France, O.
edulis spawns between 14°-16°C. Once hatched, larvae (called trocophores at this stage) are
about 160 microns in size and spend 8-10 days in a pelagic state before settlement. In this
pelagic state, O. edulis goes through 2 metamorphoses. After the first metamorphosis, the
trocophore transforms into a veligar with 2 ciliated snail-like protrusions. A second
metamorphosis changes the veligar into a bivalve small oyster that uses its byssus threads to
cling to a suitable substrate. Prior to substrate attachment, O. edulis explores the substrate with
its foot protruded in the front which functions as a tactile sense organ. Matamorphosis can be
delayed if a suitable attachment site is not located.

Healthy larval growth and survival rates occur at salinities as low as 20% and some can even
survive environments with 15% salinity. Temperature can affect the sex of O. edulis; if the
temperature reaches 16°C, O. edulis becomes a female every 3-4 years. If the temperature
reaches 20°C,they will change to females each year. Cooler water temperatures force the
oysters to revert back to males.

After spawning, the oyster enters a period of sexual rest. At that time, the reproductive organs
shrink, and it is impossible to determine the animal’s sex.

When the larva reaches the size of 300 microns, a distinctive black dot can be observed through
a microscope. The larva is then said to be “eyed.” At that point, it is ready to settle on some
sort of substrate. A larva newly attached to a collector/substrate is called a “spat.” Spat
collection generally takes place in July but can go on until August.

In the fall, the size of the spat will vary depending on the growing conditions on the collector.
Oyster spat can grow to a size of more than 15 mm by the fall if they settle on a collector that
provides enough growing space.
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Figure 3. Oyster larvae of different sizes (source: Doiron, S. 2008)

Initial exploration on the possibility of mussel (Mytilus galloprovincialis) and oyster (Ostrea
edulis) farming in Boka Kotorska Bay goes back to the early 1960s of the last century. Farming
process implied three stages of cultivation for oysters and two phases of mussels farming.
Bundles of branch, the so-called fas“ine, were placed in the sea, and young oysters were caught
on them after 6 months. Then oyster fries were extracted from the sea for second phase. Second
phase implied processing and beam forming braids with diluted branches. The third phase
involved the removal of branches, cementing and interference in the final braids.

Small-scale oyster hatchery design

Hatchery rearing requires the production of suitable microalgal species as food. Usually, the
phytoplankton species used are flagellates combined with diatoms to provide a well-balanced
diet, therefore facilitating gametogenesis and larval development. Food quantity depends on
larval density.

There are many critical elements to an oyster hatchery, but none is more important than
location, or more specifically, location relative to water supply. Oyster hatcheries require large
volumes of clean sea water with salinities in the range of 15 to 30 parts per thousand (ppt).
Low salinity water is not conducive to spawning, larval development, or early growth of young
oysters. Turbidity, potential pollutants, watershed development, boat traffic, and natural algae
production are other aspects of water quality to consider.

7
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Sea water treatment

Before it enters the hatchery, sea water is often pumped to large holding tanks (Figure 4) where
settling reduces turbidity. Or the holding tanks can be bypassed and water pumped directly to
the hatchery, depending on the sea water quality.

Figure 4. Holding tanks
Necessary equipment for basic sea water treatment:

Make up pupm

Holding tanks

Sand filter

Protein skimmer (optional)

UV sterilizer

PVC piping, valves (butterfly, automatic, etc.), connections
Temperature, level and flow control PLC

Heat exchanger
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Figure 6. Sand filtration

Seawater is pumped via submerged pump into the hatchery through a primary tanks (Figure
4.), deep-bed sand filters (Figure 6) with approximately 98% efficiency for the removal of
particles of >10 um. The seawater could be then secondary filtered through a protein skimmer
(Figure 5) into a header tank. The seawater that passed through a series of sand filters inside
the building before entering the climate-room is usually enough, because the sand filters
remove most of the algae and no further water treatments should be applied. Protein skimmer
s a device used to remove organic compounds such as food and waste particles from water, but
it is not commonly used in small-scale oyster hatcheries.

After the basic seawater treatment, the further process continues in the air-conditioned
(climate) rooms supplied with tanks for breeding the parental stock, as well as tanks for larvae
breeding. Examples of high-quality breeding tanks that were purchased in the frame of the
Food4Health project in Montenegro are shown in the Figure 7.
After the basic water treatment, it is obligatory to purify the water with a UV sterilizer, before
using it for the cultivation of adult oysters and all larval phases.
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Figure 7. High-quality rearing tanks for oyster small-scale hatbﬁery

Adult oyster treatment

Inside the climate room, 6 conical tanks (1000 L each) can be placed. These tanks can be used
to rear the newly released larvae. Seawater flowed through these tanks, renewing the water
volume 3 times a day. From the bottom of the tank, air bubbles gently aerated the water and
kept larvae in suspension. Tanks were cleaned 3 times a week.

In addition to the conical tanks, in separate climate room, there should be three smaller tanks
(500 L) containing the parental stock(broodstock). Adults taken from the sea are brought into
the hatchery, their shells thoroughly scrubbed and rinsed to remove epifaunal (fouling)
organisms and sediment, and then placed in tanks like those shown in Figure 7.

After collection of adult oysters from the sea, they should be fed with commercially available
frozen algae (eg. Acuinuga) in a ratio of 6 % of dry flesh mass in dry mass of algae per day (%
DW/DW) (Utting and Millican, 1997). During this period, the oysters should be maintained in
flow-through water tanks at about 18 °C.

A mixture of fresh live algae obtained from microalgae production laboratory replacing the
commercial food. Algae should be grown as continuous monocultures in plastic upright bags,
under natural light and room temperatures in a greenhouse. Seawater should be also filtered,
pasteurised, and enriched with CO2. Algae should be then mixed in the approximate ratio of
Chaetoceros calcitrans/muelleri (20 %), Skeletonema costatum (20 %), Thalassiosira
weisfloggi (10 %), Isochrysis galbana (20 %), Rhodomonas balthica (20 %) and Tetraselmis
suecica (10 %). This mixture of species should provide all essential polyunsaturated fatty acids
(PUFA) and sufficient protein important for both conditioning of broodstock as well as larvae
growth (e.g. Castell, 1986).

In the broodstock tank, the oysters were placed in a shallow container (plastic bags) on the top
of the tank, by means of an airlift the water was recirculated over the oysters (Figure 8).

10
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A. Flow-through broodstock tank
Peristaitic pump
Food input

Anu siphon air

vent
Seawater input

Mesh tray

supporting ——_J

"dulls LSS oy oy e s s sy ey J

@ Seawater outflow

b
Drain plug

B. A similar tank fitted with a sub-gravel filter

Substrate H_‘

Mesh screen supporting substrate

Figure 8. Diagrammatic representation of A - - a flow- -through broodstock tank in WhICh adults
are suspended off the bottom in a mesh tray with large apertures in the base so as not to retain
faeces and detritus; B - a similar tank fitted for sub-gravel filtration. Systems of type A are
suitable  for most species that do not require a substrate  (source:
https://www.fao.org/3/y5720e/y5720e09.htm, https://hoopersisland.com/oyster-broodstock/)

Conditioning of adult individuals begins by transferring oysters from the sea from a
temperature of 12-13 °C to a conditioning system, after which the sea temperature rises by 1
°C per day, until a temperature of 22 °C is reached. This temperature is maintained for the next
60 days. Oysters are intensively fed on cultivated microalgae during 12 hours of the day, and
during 12 hours of the night ambient sea water is injected into the system, to enrich the nutrition
of the breeding stock.

When it is determined that individual adults have larvae in the mantle cavity, a 60 micron sieve
is installed to drain the water from the tank. The larvae are collected every day and transferred
for further breeding to 1000-I larval pools. The sieve, which was submerged in water, should
be checked and cleaned once a day, and as soon as the first larvae were collected the sieve
should be checked twice a day.

Both salinity and temperature should be appropriate to the species being conditioned. Most
commonly cultured bivalves will undergo reproductive development and mature gametes at
salinities greater than 25 PSU (practical salinity units, equivalent to parts per thousand) and
temperatures of between 16 and 24°C. However, each species will have optima for both of
these parameters. The main factors that influence growth and development in larvae are
temperature, food quantity and quality, both during broodstock conditioning and larval growth.
Robert et al. (2017) investigated the growth and survival of Ostrea edulis larvae at 15, 20, 25
and 30 °C water temperature and concluded that at 15 °C growth was slowest and stagnated
after the first week. Davis and Calabrese (1969) concluded that growth and survival of larvae
was optimal at water temperatures ranging from 17.5 to 27.5 °C, while Roberts and co-auteurs
(2017) concluded that the optimum temperature was higher (25-30 °C). However, care should
be taken at high temperatures (>27.5°C) since it increases the risk of Vibrio outbreaks,
resulting in poor survival of the larvae and juveniles (Davis and Calabrese, 1969).

11


http://www.fao.org/3/y5720e/y5720e09.htm

Annex 4

interreg-iPA CoC |

Italy - Albania - Montenegro ecreainion

FOOD4HEALTH

Larval rearing

In separate climate room, tanks for breeding of first larvae should be placed, as well as one
‘downwelling’ tank to contain competent larvae and an ‘upwelling tank’ for settled juvenile
oysters. Air supply is required to all pools from two air blowers in series that will supply both
systems in this room. Form rectangular "rings" above the group of larvae and above the juvenile
pool. Plastic transparent flexible tubes with a diameter of 10 mm descend vertically from the
"ring". At the end of each tube is an air diffuser.

The larvae should be collected from breeding stock conditioned for 2 months in pools in an
indoor air-conditioned room at a temperature of 20-22 °C and a salinity of 30-34 ppt at the flow
of a heated ambient sea. (3 I/min or 10 changes of total water volume per day). It is necessary
to monitor the relevant breeding parameters daily, as well as the state of gonad development
and the average weight of the adult individuals. The fecundity of one adult is one to two million
veliger larvae. The larvae are washed through a 70 um sieve and planted in breeding tanks
(Figure 9) at a density of about 5-10 million per m3, or 5-10 larvae/ml. The average size of
larvae at planting is about 170 um. It is necessary to monitor their development and survival.

Figure 9. Larval rearing system. Visible main air supply pipe, transparent plastic air pipes in
each tank and plugs at the end of each tank.

The larvae are reared at a constant temperature and salinity in 1000 | tanks in aerated sterile
seawater without flow. Every other day it is necessary to sift them through a 70um sieve and
move them to new tanks with fresh filtered sea water. At each migration of larvae, their
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concentration is monitored by taking samples from the surface, middle and bottom of the tank,
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and ten counts are performed for each sample, with a 1 ml pipette. In addition to determining
the concentration, the development of larvae is frequently monitored microscopically to
determine the optimums of breeding parameters and to establish individual stages of
development.

Glamuzina (2006) established by experimental cultivation that the optimal composition of food
from the early larval stage to the acceptance phase (metamorphosis, ~300 pum) which,
depending on the temperature, lasts from 18-25 days: 70% of flagellate algae (Isochrysis
galbana and Tetraselmis suecica) and 30% diatoms (Chaetoceros milleri). The optimal total
concentration of microalgae in larval breeding pools is from 30,000 to 100,000 cells/ml.

Seawater supply resulted in a turnover time of the tank of once a day. In both the down-as the
upwelling tanks an aquarium pump can be placed to direct the water flow down or up
respectively. To maintain a fully mixed tank, two additional pumps per tank should be placed.

The location of the larval tanks and the rectangular tanks (down-welling and up-welling) should
be precisely determined having in mind the existing inlets and drains of sea and fresh water.
The room needs a work surface with a sink and fresh water supply, while the sea water supply
can be limited only to the valve (tap) in the wall. A desk with a magnifying glass and
accessories is needed to control larval development and water quality.

Necessary equipment for adult oyster breeding and larval rearing:

Submerged pump 20L/min flow

Air blowers

Biofilter

Bio media

Manual heater for water to make temperature of about 21 degrees in the tanks of 1m3
UV-C Sterilizer

PVC piping, valves (butterfly, automatic, etc.), connections
Temperature, level and flow control PLC

Heat exchanger

Air Diffusers

Water level sensor

Temperature sensor

Laboratory consumables and chemicals

Nylon plankton net of different mesh size

14
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Figure 10. Tank for down-welling and up-welling system purchased for F4H laboratory

[ S

lling system

DD T

Figure 11. Design for down-welling and up-we
The room should maintain a constant temperature of 22 °C, and Air Condition system should
maintain optimal room humidity, ie dehumidify it from evaporation from the larvae tanks
(ventilation through existing window openings (with nets against insects).

Reception of larvae on collectors

After the oyster larvae grow to 300 um, the most sensitive phase in the oyster's life cycle begins,
during which it must find a suitable substrate for acceptance and settlement, and during this
process the larvae metamorphose into a true oyster. During the reception, the oyster secretes a
substance like cement, which is accepted on the substrate, and the organisms undergo a series
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of anatomical and physiological changes. This phase usually results in large dies in hatcheries.
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During this period, which lasts 4-5 days, food intake is significantly reduced, and the diet in
breeding pools is reduced.

During the reception, which can last several days, the larva looks for a suitable substrate for
colonization. It uses the foot that develops during this phase to search for a base to hold on to.
This can be seen very nicely on flat collectors under a microscope magnifying glass.

When measurements show that the larvae have reached 280-300 microns in size and when
examination by microscope shows that the foot is developed and that the larvae are looking for
a substrate for reception, different collection collectors are inserted into the breeding pools.
nature (nets for growing mussels, rubber plates, oyster shells, etc., Figure 12).

One week after the stabilization of the reception, ie the end of the metamorphosis, part of the
oyster spat on the collectors can be transferred to parks in the sea, and part left in the pools,
while feeding with cultivated algae is continued to compare and monitor growth in ambient
and laboratory conditions.

< -

Flgure 12. Oysté? S

Sl

pat on shell

Microalgae cultivation

To produce juvenile bivalves, it is necessary to produce several types of microalgae from two
groups. In addition to flagellate algae, it is necessary to produce diatoms, from which larvae
and young use minerals to build the shell. Research to date has confirmed that the best solution
is to procure species and cultures that have been used in commercial hatcheries around the
world for 20 years as standard.

Procurement and cultivation of five species of algae is proposed: Isochrysis galbana (T-1SO),
Pavlova lutherii and Tetraselmis suecica and diatoms - Chaetoceros mulleri and Skeletonema
costatum. In addition to live algae, conservated algae should be purchased, which are available
on the market today, and can be easily maintained at low temperatures for several months.
Their use reduces the need for the production of live algae. (Glamuzina, 2006).

Cultivation of phytoplankton monocultures begins with parent cultures (250 ml) which are
planted in larger volumes (1: 5, algal culture volume: filtered seawater volume) (Figure 13 and
Figure 14). For growth and development, they need a nutrient medium, air supply with which
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they are supplied with COz and light of 15000-20000 lux to be able to perform photosynthesis,
and the temperature optimal for growth of 20-22 °C which should be maintained by air
conditioners. For diatoms, it is still necessary to add silicon due to the incorporation into the
shell. Every 7-14 days a certain volume of algae is displaced into larger volumes. The
concentration of algae is counted on a hemocytometer and calculated for the nutrition of larvae,
juveniles and adults. The emphasis is on sterilization and hygiene because these are
microorganisms that are very sensitive. The seawater used for cultivation passes through a
microfiltration device, then through a UV sterilization device and then chlorinated and
dechlorinated with sodium thiosulfate. After use, all dishes and utensils should be washed with
chlorine and dechlorinated and sterilized for 4 hours at 180 °C, and air filters should be installed
with intermediate cultures.

Figure 13. Cultivation of phytoplankton monocultures (small volumes)
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Figure 14. Cultivation of phytoplankton monocultures (large volumes)

In the most sensitive period of acceptance, the total concentration of algae is halved so that
after acceptance, the previously mentioned percentage of flagellates and diatoms will change
the ratio because the younger one needs more diatoms because of the silicon it incorporates
into its shell. Algal cultures are regularly examined microscopically and the cell concentrations
of the cultured cultures are counted.
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Introduction

Improving the competitiveness of small and medium-sized enterprises (SMEs) in organic farming
is essential for the economic development of Albania, Montenegro, and Italy. SMEs play a crucial
role in these economies, contributing significantly to employment, innovation, and exports. This
protocol outlines strategies to enhance the competitiveness of SMEs in organic farming, based
on EU standards and best practices.

Organic farming represents a sustainable approach to agriculture that emphasizes environmental
stewardship, biodiversity preservation, and the avoidance of synthetic chemicals. For SMEs, the
shift towards organic farming not only aligns with global sustainability goals but also opens up
new market opportunities. The growing consumer demand for organic products in Europe and
beyond provides a lucrative market for these enterprises. However, to fully capitalize on these
opportunities, SMEs in Albania, Montenegro, and Italy must overcome several challenges,
including stringent regulatory requirements, high certification costs, and the need for continuous
innovation.

In Albania, the agricultural sector remains a cornerstone of the economy, employing a significant
portion of the population and contributing to rural development. Organic farming is increasingly
seen as a viable pathway to enhance agricultural productivity while ensuring environmental
sustainability. The Ministry of Agriculture and Rural Development has implemented various
initiatives to support organic farming, including subsidies and technical assistance programs
aimed at increasing the number of certified organic farms.

Montenegro, with its diverse landscapes and rich agricultural heritage, has made substantial
strides in promoting organic farming. The Ministry of Agriculture, Forestry, and Water
Management has been instrumental in this progress, particularly through the IPARD program,
which provides financial support and technical expertise to organic farmers. Despite these
efforts, organic producers in Montenegro face challenges such as market access and the high
costs associated with organic certification and compliance.

Italy, a pioneer in organic farming within the European Union, boasts a well-established
regulatory framework and strong consumer demand for organic products. The Italian Ministry of
Agriculture, Food, and Forestry Policies supports a robust network of organic producers, which
includes over 70,000 certified organic farms. Italy's success in organic farming can be attributed
to its comprehensive approach, which includes extensive research and development, strong
institutional support, and effective marketing strategies.

This protocol aims to build on the strengths and address the challenges faced by SMEs in organic
farming in these three countries. By implementing a coordinated strategy that includes
strengthening the institutional framework, enhancing internal performance, fostering
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innovation, supporting internationalization, and leveraging digital transformation, SMEs can
significantly improve their competitiveness in the organic farming sector. This, in turn, will
contribute to the sustainable economic development of Albania, Montenegro, and Italy, aligning
with EU standards and global best practices

Organic Production in Albania, Montenegro, and Italy

Organic Production in Albania, Montenegro, and Italy

Albania

Organic farming in Albania is emerging as a key sector for sustainable agriculture. The Ministry
of Agriculture and Rural Development supports organic production through various subsidies and
technical assistance programs. As of 2023, Albania has made significant progress in developing
its organic farming sector, although the scale remains relatively small compared to its potential.

Support Mechanisms and Policies

The Albanian government has implemented a series of measures to promote organic farming.
The Organic Agriculture Association (OAA), founded in 1997, has been instrumental in driving the
organic movement in Albania. The government offers financial incentives, such as subsidies that
cover up to 70% of the certification costs for organic farms. This support has encouraged many
small-scale farmers to transition to organic farming. In addition to financial subsidies, technical
assistance programs provide training and workshops on organic farming techniques, pest
management, and soil health (OBC Transeuropa) (Organic.com.al).

Current State of Organic Farming

As of 2023, Albania has approximately 80 certified organic producers operating under the
guidance of the Institute for Organic Agriculture and other certification bodies like Albinspekt.
These farms cover around 895 hectares, focusing on products such as olives, medicinal plants,
fresh herbs, and vegetables.

The production of medicinal and aromatic plants is particularly promising, with these products
being among the leading exports. Organic olive oil also shows strong potential due to its high
quality and increasing demand in international markets. Despite these successes, the overall
number of organic farms and the area under organic cultivation remain limited.


https://www.balcanicaucaso.org/eng/Areas/Albania/Organic-farming-in-Albania-a-still-unfullfilled-potential-194270
https://organic.com.al/
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Challenges and Opportunities

Challenges facing organic farming in Albania include limited access to organic inputs, insufficient
infrastructure for processing and marketing organic products, and a lack of consumer awareness
about the benefits of organic produce. The high costs associated with organic certification and
compliance can be a barrier for many small-scale farmers. Additionally, the sector suffers from
inadequate marketing channels and cold storage facilities, which are crucial for maintaining the
quality of organic produce.

However, there are significant opportunities for growth. The increasing demand for organic
products in Europe presents a lucrative market for Albanian organic farmers. Strengthening the
value chain by establishing organic cooperatives and improving market access through e-
commerce platforms can enhance the competitiveness of Albanian organic products. The
government's continued support, coupled with international collaboration, can help overcome
these challenges and tap into the potential of the organic sector.

Montenegro

Organic farming in Montenegro is a priority within the agricultural sector, reflecting the country's
commitment to sustainable development and environmental conservation. The Ministry of
Agriculture, Forestry, and Water Management actively promotes organic farming through the
IPARD (Instrument for Pre-Accession Assistance in Rural Development) program, which provides
financial and technical support to organic farmers.

Support Mechanisms and Policies

Montenegro has made significant strides in creating a supportive policy environment for organic
farming. The IPARD program offers co-financing for investments in organic farming, covering up
to 50% of eligible costs. This support includes purchasing organic seeds and fertilizers, acquiring
certification, and investing in necessary infrastructure. The Ministry has also developed a
comprehensive strategy for the development of organic farming, which includes specific goals
for increasing the area under organic cultivation and improving marketability of organic products
(OBC Transeuropa).

Current State of Organic Farming

Montenegro has 445 registered organic producers, with 169 certified, covering an area of 10,000
hectares. Key organic products include dairy, meat, and fruits. Organic livestock farming,
particularly in the northern regions, is well-suited to the country's pastoral landscapes and has
shown significant growth. Organic dairy products from Montenegro are highly valued for their
quality and adherence to traditional methods of production (OBC Transeuropa).



https://www.balcanicaucaso.org/eng/Areas/Albania/Organic-farming-in-Albania-a-still-unfullfilled-potential-194270
https://www.balcanicaucaso.org/eng/Areas/Albania/Organic-farming-in-Albania-a-still-unfullfilled-potential-194270
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Challenges and Opportunities

Challenges include limited access to markets, high certification costs, and a lack of processing
facilities for organic products. Additionally, the small scale of many organic farms makes it
difficult for producers to achieve economies of scale. However, the increasing interest in
sustainable and organic products, both domestically and internationally, provides strong market
incentives. Developing organic cooperatives and improving marketing initiatives, as well as
investments in processing infrastructure, can help overcome these challenges and enhance the
competitiveness of Montenegrin organic products (OBC Transeuropa).

Italy

Italy is a leader in organic farming within the European Union, with a well-established regulatory
framework and strong consumer demand for organic products. The Italian Ministry of
Agriculture, Food, and Forestry Policies oversees organic farming, which is supported by
extensive research, innovation, and marketing initiatives.

Support Mechanisms and Policies

Italy's success in organic farming is underpinned by robust support mechanisms and policies. The
government provides significant financial support to organic farmers through the Common
Agricultural Policy (CAP), which includes direct payments, rural development programs, and
specific measures for organic farming. The certification system ensures that organic products
meet stringent quality standards, promoting both domestic and international market confidence
(OBC Transeuropa).

Current State of Organic Farming

Italy has over 70,000 organic producers, covering 2 million hectares, representing 15% of the
total agricultural land. The country produces a wide range of organic products, including fruits,
vegetables, cereals, and wine. Italian organic wine, in particular, has gained international acclaim
for its quality and adherence to sustainable practices. The sector is characterized by its diversity
and innovation, with many farms integrating crop and livestock production and employing
advanced technologies to enhance productivity and sustainability (OBC Transeuropa).

Challenges and Opportunities

While Italy has made significant progress, challenges remain, including the high costs of
certification, the need for continuous innovation, and the pressures of maintaining market
competitiveness. Ensuring the availability of organic inputs and addressing issues related to


https://www.balcanicaucaso.org/eng/Areas/Albania/Organic-farming-in-Albania-a-still-unfullfilled-potential-194270
https://www.balcanicaucaso.org/eng/Areas/Albania/Organic-farming-in-Albania-a-still-unfullfilled-potential-194270
https://www.balcanicaucaso.org/eng/Areas/Albania/Organic-farming-in-Albania-a-still-unfullfilled-potential-194270
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climate change are ongoing concerns. However, Italy's organic sector is well-positioned to
capitalize on growing consumer demand. Continued investment in research and development,
along with initiatives to enhance market access and promote organic products, will further
strengthen the competitiveness of Italian organic farming (OBC Transeuropa).



https://www.balcanicaucaso.org/eng/Areas/Albania/Organic-farming-in-Albania-a-still-unfullfilled-potential-194270
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Competitiveness Protocol

This section outlines common guidelines for enhancing the competitiveness of SMEs in organic
farming, as well as specific recommendations tailored to the unique contexts of Albania,
Montenegro, and Italy. By implementing these strategies, these countries can strengthen their
organic farming sectors, improve market access, and drive sustainable economic growth.

Enhancing the competitiveness of SMEs in organic farming in Albania, Montenegro, and Italy
involves a multi-faceted approach that addresses institutional support, internal performance,
cluster development, innovation, internationalization, and digital transformation. The following
sections propose common guidelines applicable to all three countries, as well as country-specific
recommendations.

1. Strengthening the Institutional Framework
Common Guidelines

1. Establish Dedicated Organic Farming Units: Each country should have a dedicated unit
within their respective ministries of agriculture to coordinate policies and support
initiatives related to organic farming.

2. Increase Funding: Governments should allocate more funds to support organic
certification and compliance programs.

3. Enhance Inter-Ministerial Coordination: Encourage collaboration between agriculture,
environment, and trade ministries to ensure cohesive policies that support organic
farming.

4. Public Awareness Campaigns: Implement nationwide campaigns to raise awareness
about the benefits of organic farming and its products.

5. Strengthen Legislation: Update and enforce organic farming legislation to align with EU
standards and ensure strict compliance.

Albania

o Dedicated Organic Farming Unit: Establish a unit within the Ministry of Agriculture and
Rural Development to streamline organic farming policies and initiatives.

¢ Funding for Certification: Increase subsidies covering up to 70% of organic certification
costs, providing financial relief to small-scale farmers.

o Capacity Building Programs: Develop and implement capacity-building programs to train
ministry officials and extension workers on organic farming practices.

Montenegro
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e Ministry Capacity Enhancement: Strengthen the Ministry of Agriculture, Forestry, and
Water Management to provide better support and oversight for organic farming.

o Targeted Subsidies and Grants: Implement targeted subsidies and grants specifically for
organic farmers to cover the costs of organic inputs, certification, and infrastructure
improvements.

e Regional Organic Committees: Establish regional committees to support local organic
farming initiatives and ensure consistent application of national policies.

Italy

o Strengthen FederBio and Other Institutions: Enhance the role of institutions like
FederBio to support organic farmers through knowledge transfer and technical
assistance.

e Expand R&D Initiatives: Increase funding for research and development in organic
farming practices, focusing on innovation and sustainability.

e Collaborative Platforms: Create platforms for collaboration between government
agencies, research institutions, and organic farmers to share best practices and new
technologies.

2. Strengthening the Company's Internal Performance
Common Guidelines

e Training and Education: Conduct regular training sessions for farmers on organic farming
techniques, market trends, and EU standards. Topics should include soil health, pest
management, and organic certification processes.

e Quality Assurance: Implement stringent quality control measures and certification
processes to ensure compliance with organic standards, including regular audits and
inspections.

¢ Innovation: Encourage the adoption of innovative farming practices and technologies to
improve productivity and sustainability, such as precision farming tools and organic
inputs.

3. Further Development of Existing Clusters and Formation of New Ones
Common Guidelines

e Cluster Development: Promote the formation of organic farming clusters to facilitate
cooperation, knowledge sharing, and collective marketing.

e Support Networks: Establish regional support networks to provide technical assistance
and advisory services to organic farmers. These networks should offer resources such as
market analysis, business planning, and access to financing.
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Albania

e BioAlbania Cluster: Strengthen the "BioAlbania" cluster to enhance cooperation among
organic farmers, provide shared resources, and improve market access.

¢ Regional Support Centers: Establish support centers in key agricultural regions to offer
technical assistance and advisory services.

Montenegro

e Eco-Clusters: Promote the development of "Eco-Clusters" in the northern regions,
focusing on organic livestock and dairy farming.

e Support for New Clusters: Provide financial and technical support for the formation of
new organic farming clusters in underserved areas.

Italy

¢ Agricultural Innovation Hubs: Develop agricultural innovation hubs that bring together
organic farmers, researchers, and industry experts to foster innovation and collaboration.

o Integrated Support Networks: Create integrated support networks that connect organic
farming clusters with research institutions and government agencies.

4. Improvement of SMEE Innovation
Common Guidelines

e Research and Development: Invest in R&D initiatives to develop new organic farming
methods and products. Governments should collaborate with universities and research
institutions to advance organic farming technologies.

e Funding: Provide financial incentives and grants for SMEs to invest in innovative
technologies and practices.

5. Strengthening the Internationalization of SMEs
Common Guidelines

e Market Access: Assist SMEs in accessing international markets through participation in trade fairs
and export promotion programs.

o Trade Agreements: Utilize existing trade agreements to facilitate the export of organic products
from Albania, Montenegro, and Italy. Ensure that SMEs are aware of the benefits and
requirements of agreements such as the EU-SADC Economic Partnership Agreement.

Albania
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o Export Facilitation Programs: Implement export facilitation programs to help Albanian
organic farmers navigate international markets.

e Participation in International Trade Shows: Support Albanian organic producers in
participating in major international trade shows to showcase their products.

Montenegro

¢ Regional Trade Partnerships: Strengthen trade partnerships with neighboring countries
to expand market access for Montenegrin organic products.

o Export Support Services: Provide services to assist organic farmers with export
documentation, logistics, and compliance with international standards.

Italy

e Global Marketing Campaigns: Launch global marketing campaigns to promote Italian
organic products, leveraging the country's strong brand reputation.

¢ Enhanced Trade Missions: Organize trade missions to key markets to help Italian organic
farmers establish international business relationships.

6. Digital Transformation of Business
Common Guidelines

e E-commerce Platforms: Develop and promote e-commerce platforms for organic
products to reach a broader market.

o Digital Tools: Encourage the use of digital tools for farm management, marketing, and
traceability of organic products. Tools such as farm management software and blockchain
for traceability can enhance efficiency and transparency.

Albania

¢ E-commerce Development: Support the development of e-commerce platforms tailored
to the needs of Albanian organic farmers.

o Digital Literacy Programs: Implement digital literacy programs to train farmers on using
digital tools effectively.

Montenegro

¢ Online Marketplaces: Promote the use of online marketplaces to expand the reach of
Montenegrin organic products.
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e Smart Farming Technologies: Encourage the adoption of smart farming technologies to
improve farm management and productivity.

Italy

e Advanced Digital Solutions: Invest in advanced digital solutions such as blockchain for
supply chain transparency and precision agriculture tools.

o Integration of Digital Tools: Facilitate the integration of digital tools across the entire
value chain to enhance efficiency and traceability
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Conclusion

The implementation of this protocol requires coordinated efforts between government agencies,
industry associations, and MSMEs. Effective collaboration is essential to create a conducive
environment for organic farming that addresses the unique challenges and leverages the specific
strengths of Albania, Montenegro, and Italy. This comprehensive approach will help these
countries to enhance their organic farming sectors, ensuring sustainable development and
competitive advantage in the global market.

Coordinated Efforts

Government Agencies

Government agencies play a critical role in providing the necessary regulatory framework,
financial support, and policy guidance to facilitate the growth of organic farming. By establishing
dedicated organic farming units and increasing funding for certification and compliance
programs, governments can create a more supportive environment for MSMEs. Additionally,
policies that promote research and development, as well as digital transformation, will be crucial
in driving innovation and efficiency within the sector.

Industry Associations

Industry associations, such as FederBio in Italy and similar entities in Albania and Montenegro,
are vital in bridging the gap between government policies and the practical needs of organic
farmers. These associations can provide valuable support through knowledge transfer, technical
assistance, and advocacy for favorable policies. By strengthening these institutions and fostering
collaboration among them, the organic farming community can benefit from shared resources
and expertise.

MSMEs

MSMEs are at the heart of organic farming and must be empowered to adopt best practices,
innovate, and expand their market reach. Training programs, access to modern technologies, and
financial incentives for innovation are essential for enhancing the internal performance of these
enterprises. Furthermore, supporting the internationalization of MSMEs through market access
initiatives and trade agreements will open new opportunities for growth and competitiveness.

Enhanced Institutional Support

Strengthening institutional support involves not only increasing financial resources but also
ensuring that policies are effectively implemented and monitored. Governments should work
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closely with industry associations and MSMEs to continuously assess and address the needs of
the organic farming sector. This includes updating regulations to align with EU standards,
promoting public awareness about organic products, and facilitating access to both domestic and
international markets.

Promoting Innovation and Sustainability

Innovation is key to the sustainable growth of the organic farming sector. By investing in research
and development, governments and industry associations can help MSMEs adopt new
technologies and farming practices that enhance productivity and sustainability. Encouraging the
use of digital tools and platforms will also play a significant role in improving farm management,
marketing, and traceability, ultimately leading to greater efficiency and competitiveness.

Facilitating Market Access

Access to markets is crucial for the success of organic farming MSMEs. This protocol emphasizes
the importance of participating in international trade fairs, leveraging trade agreements, and
developing e-commerce platforms to reach a broader customer base. By facilitating market
access, MSMEs can not only increase their revenue but also contribute to the overall growth of
the organic farming sector in their respective countries.

Alignment with EU Standards

Aligning with EU standards ensures that the organic farming practices in Albania, Montenegro,
and Italy are recognized and accepted in the global market. This alignment also provides a
benchmark for quality and sustainability, enhancing the reputation of organic products from
these countries. By adhering to these standards, MSMEs can gain a competitive edge and meet
the growing demand for organic products worldwide.

Leveraging Best Practices

This protocol leverages best practices from across the EU and adapts them to the specific
contexts of Albania, Montenegro, and Italy. By learning from successful models and
implementing tailored strategies, these countries can create robust organic farming sectors that
contribute to their economic development and environmental sustainability. The exchange of
knowledge and experiences among these countries will also foster a collaborative environment
that benefits all stakeholders.

In conclusion, this document provides a structured and detailed strategy to enhance the
competitiveness of MSMEs in organic farming, ensuring alignment with EU standards and
leveraging best practices from Albania, Montenegro, and Italy. By focusing on coordinated
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efforts, institutional support, innovation, market access, and adherence to EU standards, this
protocol aims to drive sustainable growth and competitiveness in the organic farming sector. The
success of this initiative depends on the commitment and collaboration of all stakeholders
involved, paving the way for a thriving and resilient organic farming industry in these countries.
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Sustainable and innovative Agro food and fisheries value chain for
MSME?’s cross border market

Description of the activities implemented in WP 1
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T1.1.1 Common protocols addressed to MSMEs for strengthening the framework conditions and 1
EU standards in the cooperation area
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A detailed description of these activities and specific deliverables:

Activity A.T.1.1: Exchange and Knowledge Transferring of Best Practices on Quality
Schemes and Consumer Health

This activity facilitated the exchange of best practices and knowledge transfer in the cross-border
area concerning agri-food and fishery quality topics linked to consumer health principles. Drawing
from the experience of the Puglia Region on enhancing and qualifying typical quality products and
consumer health protection, a comprehensive report on best practices was created.

The key deliverables included:

Deliverable D.T.1.1.1: Four best practices reports on quality schemes and consumer
health. The work started with a cross-border meeting in Bari, organized by PP4 where was
discussed the methodology and the approach how these reports were going to be prepared.
Online communication between partners, meeting with stakeholders and experts invited
were sources of information for the preparation of the documents.

Deliverable D.T.1.1.2: A cross-border meeting held in Bari facilitated the exchange and
knowledge transfer of best practices identified.

This meeting aimed to favor the exchange of best practices and the transfer of knowledge
in the cross-border area on agri-food and fishery quality topics strictly linked to the
consumer health principles. It was realized in 15 July 2020 in an online mode (because of
the Covid-19 emergency). After a short welcome speech and introduction, CIHEAM Bari,
who organized the cross border meeting showed a short video in which have been
interviewed some of the project’ stakeholders and each of them underline the necessity of
our project for their production, not only for processing their products but also to improve
their competitiveness on the national and international market. The discussion after the
video was very intense and deep between partners that attended the meeting.

The meeting gave to the partnership the opportunity to share their elaboration, to favor
knowledge and best practices exchange among them, to learn from this experiences and
practices and to do, also, a critical review and validation. It represented a concrete
opportunity in terms of strengthening the local production system and improvement the
coherence, coordination and consistency of common policies and tools.

T1.1.1 Common protocols addressed to MSMEs for strengthening the framework conditions and 2
EU standards in the cooperation area
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* QR IDENTIFICATION

THE QUALITY REGIME IS ASSOCIATED WITH A LOGO

and the “Apulia Region guaranteed Quality Regime" indication.

The compliance with RQS and the granting of use of " Prodotti di Qualita * trademark is
subject to product certification issued by a third party.

RQS provides for mandatory requirements and optional additional requiremens.

Meetings for the preparation of documents

Activity A.T.1.2: Analysis of the Existing Gaps Related to the Legal Framework on Quality
Schemes and Consumer Health

This activity involved identifying and analyzing gaps in the legal framework of quality schemes
and consumer health in the cross-border area. An analysis of compliance with national and EU
quality standards was conducted. The main deliverable was produced under this activity was:

o Deliverable D.T.1.2.1: A report on existing gaps related to the legal framework on quality
schemes and consumer health, coordinated by LP, PP4, PP5, PP6, and supported by PP7
and technical experts from each partner.

T1.1.1 Common protocols addressed to MSMEs for strengthening the framework conditions and 3
EU standards in the cooperation area
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Three documents have been prepared with analyses from each country: one from MARD Albania,
one from MARD Montenegro and one from Molise that collaborated with Puglia Region and
Ciheam Bari for Italian gap.

Activity A.T.1.3: Cross-Border Policy Paper on Quality Food and Consumer Health

This activity aimed to define and produce a common policy paper to strengthen legal framework
conditions on EU standards for agri-food and fishery products in the cooperation area. Institutional
meetings and capacity-building sessions were held to draft and implement the policy paper.

The preparation of the policy paper followed the organization of four institutional tables organized
by project partners where findings and recommendations were discussed.

The key deliverables included:

o Deliverable D.T.1.3.1: Three institutional negotiating tables were held in Tirana,
Campobasso, and Podgorica to draft the policy paper. Institutional negotiating tables for
drafting policy papers:

Tirana 18 October 2022,

Montenegro - Online on 3 March 2023 and

Italian Institutional negotiating table for drafting policy papers in Campobasso, Italy on 9
March 2023.

Institutional table organized in Tirana, Albania

T1.1.1 Common protocols addressed to MSMEs for strengthening the framework conditions and 4
EU standards in the cooperation area
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Institutional Online Meetings

o Deliverable D.T.1.3.2: A cross-border policy paper on quality food and consumer health,
including specific recommendations for each country, was coordinated and implemented
by the LP with contributions from PP5, PP6, and PP7.

This activity was about the preparation of the document. Well-known experts in the field were
invited and together with the project staff they drafted the document, lead the discussion during
the institutional tables and prepared final documents.

Project partners guided by experts of MARD Albania have prepared one joint cross-border Policy
Paper on quality food and consumer health. Besides the joint document, project experts prepared
four tailored annexes for 4 different issues, with recommendations for each country, and four local
documents (one for Albania, one Italy and one Montenegro). Molise Region elaborated the cross
-border policy paper (D.T.1.3.2) in agreement with Puglia Region for the specific recommendation
for Italy.

e Deliverable D.T.1.3.3: Institutional capacity-building sessions were conducted in Korca,
Montenegro and Campobasso to enhance the knowledge and competencies of local
public officers and institutional stakeholders.

Back to back with the institutional tables there were organized three institutional capacity-building
sessions. These sessions aimed to enhance the knowledge and competencies of local public officers
and institutional stakeholders regarding food quality and consumer health about the exchange of
knowledge and practical application of policies.

T1.1.1 Common protocols addressed to MSMEs for strengthening the framework conditions and 5
EU standards in the cooperation area
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These sessions covered key topics on EU standards for agri-food and fishery products, best
practices in quality schemes, and consumer health protection. Participants in the meetings were
local public officers, institutional stakeholders, and technical experts who participated actively in
discussions and Q&A sessions. They gained valuable insights into aligning national policies with
EU standards, enhancing their capacity to implement quality schemes and consumer health
initiatives.

Montenegro - PP7 in the frame of Organization of the FOOD4HEALTH institutional
capacity building (D.T.1.3.3 Institutional capacity building in Montenegro) organized
trainings in the following fields: olive industry, quality policy and beekeeping. These
trainings were performed by experts from Croatia, Slovenia and Montenegro in Bar and
Podgorica in period 24/05-02/06/2023.

Region of Molise organized the Institutional Capacity building sessions in Campobasso,
Italy on 9 March 2023. Experts from the Regional Agency of the Agriculture in Molise and
experts from Puglia Region organized a capacity building session on the topic of the quality
of agri-food products and consumer health, involving also local public officers and
institutional actors in order to gain knowledge and competences on food quality and
consumer. This activity was attended by other project partners that attended the
institutional table and the consortium meeting in Campobasso 9 — 10 March 2023.

Albania — 21 December 2023, organized in Korca. During 19 — 21 December MARD
Albania, together with ATTC Korce organized a series of events of FOOD4HEALTH
project, and on the meetings was institutional capacity building meetings with local
stakeholders.

T1.1.1 Common protocols addressed to MSMEs for strengthening the framework conditions and 6
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Campobasso, 9 March 2023 — Institutional Meetings
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Institutional Sessions Montenegro — 3.03 2023, 02.06.2023

Activity A.T.1.4: Development of Tools for Consumer Health

This activity focused on defining and implementing food procurement schemes tailored to each
country involved in the project. Two food procurement scheme documents were prepared by
MARD Montenegro for the target areas: Albania, Puglia, Molise and Montenegro. MARD
Montenegro leaded this activity and they prepared two documents on food procurement schemes.
The main deliverable was:

e Deliverable D.T.1.4.1: Two documents on food procurement schemes for the target areas
(Albania, Puglia, Molise, and Montenegro) were developed contributing to protocols for
SME competitiveness, organic farming, and small-scale hatchery implementation.
Documents produced are:

D.T1.4.1 Definition of Food procurement schemes including specific provisions
D.T1.4.1 Protocol for competitiveness of SMEs in organic farming in Montenegro.
Activity A.T.1.5: Definition of the FOOD4HEALTH Guidelines Addressed to Producers

This activity aimed to define common guidelines for the adoption of agri-food and fishery
specifications. There are prepared Guidelines for the adoption of specifications related to the
FOODH4HEALTH products by Molise Region and Institute of Marine Biology about Mussel and
oyster farming in Montenegro.

o Deliverable D.T.1.5.1: One set of guidelines for the adoption of specifications related to
FOOD4HEALTH products, drafted with contributions from all partners and supervised
by LP, PP2, PP3, PP4, PP5, PP6, PP7, and PP8.

The guidelines document of Molise Region is about for typical agri-food products and food safety.
And, The Guidelines prepared by PP8, Institute of Marine Biology is about mussels farming. It
includes also a document about Analysis of EU and Montenegro legislation for organic aquaculture
with the protocol for organic shellfish breeding and a document explaining the protocols to be
used.

Activity A.T.1.6: Enhancement Through Participation in National Fairs and Exchange of
Best Practices

-
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This activity promoted the enhancement of the project, territories, and local products through
participation in national fairs and the exchange of best practices. Under this activity was realized
the transfer of knowledge in the cross-border area of agri-food, and fishery quality topics strictly
linked to consumer health principles using attractive and simple infographics and highlighting as
healthy habits of life, in terms of nutrition, sports promotion, anti-smoking campaigns, alcohol, as
disclosed in the Apulian Lifestyle

The key deliverable was:

o Deliverable D.T.1.6.1: The enhancement of the project, territories, and local products
(Food4Health model) was encouraged during national fairs and the exchange of best
practices through the enrichment of the ICT platform.

Local and National fair participation was encouraged and the participation was promoted through
ITC Platform.

During project implementation all partners used the possibility to participate in National Fairs or
events.

Ciheam Bari and Lead Partner spread the project in various occasion, as “Fiera del mare” (Taranto,
September 2020), “Blueland day” (Tricase, July 2020), “Festival dello sviluppo sostenibile” (on
line,October 2020). Molise Region during the "Agriculture Fair" of the Municipality of Larino
(CB — ltaly) from 5 to 9 October 2022 organized the Awareness Campaign “Food quality,
consumer health and food safety”. Molise Region participated with an informative stand of the
project for spreading, as much as possible, information about the values followed by
FOOD4HEALTH such as the internalization of the SMEs, the valorization of the local and typical
agricultural products, health. On Friday 7th, it was held a thematic seminar with speakers coming
from the local territory but also from the other partner organizations, specifically Apulia Region -
Coordination Special Structure Health Marketplace (online) and CIHEAM Bari - Mediterranean
Agronomic Institute of Bari. During the opening of the Lab in Kotor, 29 May 2023, and during the
cross border event in Vlore, on 5 May 2023, there were organized local fairs with the participation
of local producers. For each of these occasions, communication and dissemination materials and
press release and other digital publications are prepared.

National fair in Montenegro
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