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Executive Summary

This deliverable provides the obstacles and bottlenecks of the 3 value chains (from raw materials to
consumers) that may affect the use of alternative raw materials as secondary feedstuffs for animal feed.

These three value chains are:
1) Use of grape stems from wineries for sheep and dairy cattle.
2) Use of orange peel from orange juice industries for dairy sheep.
3) Utilization of by-products from the olive oil industry for poultry.

The analysis of the data obtained will allow the detection of obstacles and bottlenecks affecting the
implementation of valorisation solutions, as well as the identification of success stories, to ensure the
successful valorisation of these by-products as alternative ingredients for animal feed.

Three value chains in the Mediterranean area will be validated and new business opportunities will be
created considering a multi-stakeholder approach in their conception, configuration and sustainability
assessment:

1. The first case study will evaluate the use of grape stems from wineries as a second-generation ingredient
for ruminant feed (sheep and dairy cows). This case study is led by AZTI (www.azti.es) and will be
validated in Spain.

2. The second case study will evaluate the use of orange peel from the orange juice industry to produce an
improved ingredient for ruminants (dairy sheep). This case study is led by the National Technical
University of Athens (NTUA) and will be validated in Greece.

3. The third case study will evaluate the use of by-products from the olive oil industry to produce an
improved ingredient for poultry (broilers). This case study is led by Heliopolis University for Sustainable
Development (HUSD) and will be validated in Egypt.
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1. Introduction

The overall objective of the project is to develop alternative feed ingredients using a circular economy
approach through the conversion of food by-products into high-value secondary animal feed.

The purpose of this Deliverable is to identify the obstacles and bottlenecks in 3 value chains (from raw
materials to consumers) that may affect the use of these alternative raw materials as secondary feedstuffs
for animal feed. These three value chains are:

1) Use of grape stalks from wineries for sheep and dairy cattle.
2) Use of orange peel from orange juice industries for dairy sheep.
3) Utilization of by-products from the olive oil industry for poultry.

The analysis of the data obtained will allow the detection of obstacles and bottlenecks affecting the
implementation of valorisation solutions, as well as the identification of success stories, to ensure the
successful valorisation of these by-products as alternative ingredients for animal feed.

Three value chains in the Mediterranean area will be validated and new business opportunities will be
created considering a multi-stakeholder approach in their conception, configuration and sustainability
assessment:

v The first case study will evaluate the use of grape stems from wineries as a second-generation
ingredient for ruminant feed (sheep and dairy cows). This case study is led by AZTI (www.azti.es) and
will be validated in Spain.

v’ The second case study will evaluate the use of orange peel from the orange juice industry to produce
an improved ingredient for ruminants (dairy sheep). This case study is led by the National Technical
University of Athens (NTUA) and will be validated in Greece.

v’ The third case study will evaluate the use of by-products from the olive oil industry to produce an
improved ingredient for poultry (broilers). This case study is led by Heliopolis University for Sustainable
Development (HUSD) and will be validated in Egypt.
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2. Methodology

The main working tools are interviews and questionnaires to main stakeholders of the industries involved
to identify the obstacles and bottlenecks in 3 value chains (from raw materials to consumers) that may affect
the use of these alternative raw materials as secondary feedstuffs for animal feed. For this purpose, the
following questions have been defined for each stage of the value chain:

1. Foodindustry:
e Which kind of organic by-product do you generate?
e What quantity of your organic by-products do you produce?
e Isthe generation of your organic by-products seasonable?
e What is the current management of your organic by-products?
e Ifitisvalorised / recycled / reused, which application?
e Do you have to pay or charge for its management?
e  Which are the main problems that you face in the management of the by-product?
e Inrelation to Separation in origin, which are your main problems?
e Inrelation to Storage, which are your main problems?
e Inrelation to Transportation, which are your main problems?
¢ Inrelation to Progressing, which are your main problems?
e Inrelation to Commercialization, which are your main problems?
o If you have selected Other, which are your main problems?
e Would you be interested in a technology solution to valorise your organic by-products for animal
feed?
¢  Would you like the NEWFEED team to provide you a tailored treatment solution for your company?
e Anyinformation you can consider interesting.
2. Logistic & processing:
e  What type of by-products do you currently collect or valorise?
e What quantity of organic by-products do you collect or valorise?
e Which are the main issues in collecting and valorising waste/ industrial by-products as raw material?
e Inrelation to Separation in origin, which are your main problems?
e Inrelation to Storage, which are your main problems?
¢ Inrelation to Transportation, which are your main problems?
e Inrelation to Progressing, which are your main problems?
¢ Inrelation to Commercialization, which are your main problems?
e If you have selected Other, which are your main problems?
e Would you be interested in a technology solution to valorise your organic by-products for animal
feed?
e Would you like the NEWFEED team to provide you a tailored treatment solution for your company?
e Anyinformation you can consider interesting.
3. Feed industry & Livestock:
e Do you currently include any organic by-product as an ingredient in the formulation?
e If yes, what amount?
e If not, why?
e If not, would you include a new ingredient produced from organic by-products in your diets?
e What are the most important requirements when integrating a new ingredient in your
formulations?
e Inrelation to Price, which are your main requirements?
e Inrelation to Nutritional value, what you would be interested in?
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In relation to Supply guaranties, what you would be interested in?

In relation to Sustainability, what you would be interested in?

In relation to Food safe, which are your requirements?

In relation to Origin / Traceability, which are your requirements?

In relation to Consumer acceptance, what would be your concerns?

If you have selected other requirement, what would be your concerns?

Would the inclusion of enriched ingredients such as antioxidants, immunostimulatory, etc. add
value to the final feed?

If yes, would you be willing to pay the extra cost?

Any information you can consider interesting.

In addition, a literature search for success stories in the valorisation of by-products to be used as animal
feed has been performed.

All the

obtained information will be analysed to detect hurdles and bottlenecks that prevent the full

implementation of valorisation solutions.

QPRIMA
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3. Case study 1 - Grape stems value chain

3.1 Chemical composition

The chemical composition of grape stem-based ingredients from the Baigorri winery is presented in Table 1.
There have been several reviews conducted to analyse the nutritional composition of grape stems and other
by-products generated in winemaking. The primary conclusion drawn from these reviews is that comparing
data can be challenging due to variations in samples, including factors such as grape variety, vintage,
maturity, and differences in extraction processes.

Water constitutes the major component of fresh grape stems, ranging from 55 to 80 percent of their total
weight. Consequently, a stabilization process is necessary to prevent degradation. In our study, the initial
moisture content of the grape stems was found to be 70 percent. Following the stabilization process through
flash drying, the water content was reduced significantly to 7.43 percent. At this reduced moisture level, the
ingredient can be stored for extended periods without the risk of microbial degradation.

Table 1. Grape stem composition.

Parameters Unit Value
Moisture % 7.43
Ashes % 6.28
Energy kij/100 g 1480
Protein % 4.07
Total Carbohydrates % 81.58
Neutral detergent fibre % 40.81
Acid detergent fibre % 40.81
Lignin acid detergent % 19.72
Crude fat % 0.64
Starch % 4.90
Total sugars (expressed in % 19.74
glucose)

Dried grape stems are characterized by low protein and starch content concomitant with a high fibre content
resulting in a relatively low gross energy containing raw material. Total sugar concentration can vary
depending on the quantity of grape that has not been well separated from the grape stem.

In relation to grape stems, there are several hazards related to microorganisms and pesticides:

e Microbial contamination: Grape stems, due to their high moisture content, can provide a favourable
environment for the growth of microorganisms such as bacteria, yeast, and molds. These
microorganisms can cause material decomposition and the production of toxic or undesirable
substances.
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e Pathogen risk: If grape stems are not handled properly, they could potentially contain human or
animal pathogens, such as Salmonella or E. coli, which could cause a health risk if products made

from them are consumed.

e Pesticide residues: Pesticides used in vineyards may remain in grape stems. If not adequately
removed or washed, pesticide residues can persist in the final products, which could have

implications for food safety and health.

e Possible accumulation of undesirable compounds: Grape stems may also contain undesirable
compounds, such as fungicide or herbicide residues, which could be harmful to human health if

ingested in large quantities.

Therefore, it is essential to take appropriate hygiene and quality control measures when using grape stems
in feed or food production or vineyard-related products to mitigate these potential risks and ensure

consumer safety.

Table 2 shows the information related to the potential hazards of grape stem raw material.

Table 2. Grape stem hazards composition.

Parameters Units Detection limit  Results
Nitrates mg/kg <10 331.7
Nitrites mg/kg <10 56

Pb mg / kg 0.045626402
cd mg / kg 0.001334744
As mg / kg 0.008646689
Hg mg / kg <0.05
Aerobic mesophiles ufc/g 1.1x10%
Escherichia coli ufc/g <10?
Salmonella / 25g Absence
Staphylococcus aureus ufc/g <10°?
Enterobacteria ufc/g <10
Coliforms ufc/g <10?
Clostridium perfringes ufc/g <10

Listeria / 25g Absence
Molds ufc/g <10?

Yeast ufc/g 8.0x10?
Aflatoxin B1 <05
Aflatoxin B2 ug/kg 0.5 <0.5
Aflatoxin G1 <05
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Aflatoxin G2 <05
Zearalenona ug/keg 5,0 <5.0
Deoxynivalenol (Vomitoxina) pg/kg 50 <50
Ocratoxin A ug/kg 0.3 <0.3
Fumonisin B1 ug/kg 50 <50
Fumonisin B2 ug/kg 50 <50
T-2 pug/ kg 50 <50
HT-2 pug/kg 50 <50
Aldrin mg/kg 0.01 <0.01
Chlordane mg/kg 0.01 <0.01
DDT mg/kg 0.01 <0.01
Endosulfan mg/kg 0.01 <0.01
Endrin mg/kg 0.01 <0.01
HCH mg/kg 0.01 <0.01
Heptachlor mg/kg 0.01 <0.01
Hexachlorobezene mg/kg 0.01 <0.01

To ensure the safety of grape stems intended for processing or consumption, a comprehensive approach is
necessary. This includes adhering to Good Agricultural Practices (GAP) during cultivation to minimize
contamination risks through responsible pesticide use, hygiene practices, and water quality control.
Additionally, it's crucial to focus on proper harvesting and handling methods to reduce contact with
contaminants, maintain appropriate storage conditions to prevent mold and bacterial growth, and conduct
regular monitoring for pesticide residues and microbiological contamination. Hygiene and sanitization
protocols must be implemented during processing and packaging, and ongoing quality control measures
should be in place to detect any physical signs of contamination, such as mold growth or off-odors. By
consistently monitoring, testing, and adhering to food safety regulations and guidelines, the presence of
contaminants can be effectively addressed and mitigated.

3.2 Hurdles and Bottlenecks identified

Grape stem value chain consists of the use of grape stems from wineries as a second-generation ingredient
for ruminant feed (sheep and dairy cows).

Primary activities of the grape stem value chain consist of six main components, and all are essential for
adding value and creating competitive advantage to the new advanced feedstuff. The six components of the
value chain of grape stems are the following:
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Raw material: In our case the secondary raw material producer is winery industry.

Inbounds logistic includes the procedure for separation of the grapes from the stalks converting
grape stems into finished product.

Operations include the procedures for converting grape stems into finished product -dairy sheep and
cattle feedstuff and these procedures will be defined in WP2 and WP3.

Outbound logistics include activities to distribute the final product to a consumer.

Marketing and sales include strategies to enhance visibility and target appropriate customers—such
as advertising, promotion, and pricing.

The End-users that are mainly Animal feed companies, Animal feed distributors, Farmers and Sheep
products consumers.

The methodology for the identification of the hurdles and bottlenecks related to the value chain of grape
stems involves the following steps that are thoroughly analysed in the following sections:

>

>

The production of a list of main stakeholders classified according to the value chain as Raw material
producers and End-users. Wineries, animal feed producing and distribution companies and farmer
associations.

The distribution of a questionnaire comprised of the questions that have been referred in Section 2
of this present Deliverable to the stakeholders identified at the previous step.

More specifically, the identification of hurdles and bottlenecks for the case of grape stem value chain is
distributed in the following steps:

>
>

>

A brief description of the respective sector and the current situation

The analysis and interpretation of the results obtained from the questionnaires and a more detailed
discussion on the results.

Main conclusion of the hurdles and bottlenecks related to each group

In the case of questionnaires, a total of 10 answers has been obtained, which represent the different actors
in the whole value chain, 30 % from the food industry, 30 % from the feed industry, 20 % from logistics and
valorisators and the last 20 % from the livestock.

Food industry

Logistics & Valorizators
Feed producers
Livestock

Figure 1. Percentage of answers by sector

The number of employees was less than 10 in the 40 % of the responses, between 10-49 employees in the
30 % of the responses, higher than 250 employees in 20 % of the responses and between 50-249 in the 10 %.
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® <10
@ 10-49
® 50-249
@ >250

Figure 2. Number of employees by company and response
3.2.1 Food industry

EU is the world-leading producer of wine with an average annual production of 167 million hectolitres
(Eurostat 2019), that suppose the 45 % of world wine-growing areas and the 65 % of production. In 2018,
Italy (48.5 Mhl), France (46.4 Mhl) and Spain (40.9 Mhl) accounted for more than the 75 % of EU production.
Among the winery by-products, grape stems, pomace, and lees are the most significant ones, in which, grape
stems represent 1.4-7.0 % of the initially processed raw matter.

Currently, grape stems are not valorised as highly profitable by-products and are sent for composting or
discarded in open areas, causing environmental impacts. Although the benefits of using these by-products as
feed ingredients have already been proven, there is still the need identifying the hurdles and bottlenecks of
the whole value chain to overcome them and thus be able to implement solutions for their valorisation.

A total of 3 responses from the food industry were analysed. All of them produced winery by-products. In
addition, one of them also produces olive pomace and by-products from cereals, nuts and milk industry. In
the table 3, we summarize some of the answers related to by-product generation.

Table 3. Analysis of Winery industries responses to questions

Question Answer Gravity factor/hurdle
What quantity of organic by- | 1. <100 tn/y 50,0 %
products do you produce?
2. 10000-50000 tn/y 50,0 %
Is the generation of your | 3. < 3 months 66,0 %
organic by-products
& P 4. 3-6 months
seasonable?
33,0%
What is  the current | 5. Valorisation/Recycling 66.6 %
), (]
management of your organic
by-products?
6. Manage as a waste 33,0 %
If it is valorised/ 7. Food industry 50,0 %
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recycled/ reused, in which | 8. Energy (biomass,
application? biogas...) 50,0 %
Do you have to pay or charge 9. Cost 33,0%
for its management? .
10. Income 33,0 %
11. No cost-no income 33,0%

The main conclusions obtained from the table are that by-product generation can be very different
depending on the type of winery (small industry or several wineries associated to a cooperative) from 100
tn/y to almost 50000 tn/year), which could affect to the specific hurdles and bottlenecks in each case.

Seasonality is another key aspect, as the by-product generation in 66 % of the cases is in less than3 months.
This implies the need to valorise or stabilise the entire quantity produced in a short period of time in order
to avoid deterioration.

In 66 % of the situations, they valorise them in the food and energy industry. The other 33 % manage the by-
products as waste. In addition, only 1/3 has an income from the valorisation process. The others have cost
or no income.

The main problems related to the management of by products are by-products storage and transport,
followed by by-product processing and separation in the production lines and to a lesser extent
commercialization of new products. They identify also other specific problems such as: Handling of by-
product, lack of specific protocols and training of by-product handlers (farmers/livestock farmers).

They have selected which are the main problems they face at each point of the food chain.
The main problems related to the processing of by-products are:

» Lack of technologies to process them correctly
> High inversion cost of the existing technologies
» Some by-products contain substances that limit their use for example in animal feed

The main problems related to the Transport are:

» Lack of trucks and vans
> High energy cost
» Multi-product transport: difficulties in avoiding cross-contamination between by-products

The main problems related to the Storage are:

» Limited by-product shelf life due to high humidity content
» Space limitations
> Lack of refrigeration facilities and need for specific spaces

The main problems related to the commercialization are:

» Absence of real alternatives of value
» Lack of knowledge of market possibilities

One of the main concerns is that the value proposition of a by-product does not equal/improve the current
option, for example, the incorporation of a by-product as a substitute for other sources of protein/fibre in
animal feed, most of the time implies preparation and storage conditions that make its value more expensive,
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making its incorporation in the animal diet unfeasible. In addition, sometimes the effects of its inclusion in
the diet imply production losses, given that current diets are clearly more optimised to achieve maximum
production yields.

They will be interested in obtaining a technological solution for their by-product valorisation as ingredient
for animal feed because they want to:

> Add value to the by-products generated in the winery

» Promote the culture of circular economy and bioeconomy in the Cooperative.
» Assume responsibility for the sustainable use of the waste generated.

> Diversify their products.

» Have an economic benefit

They are interested in obtaining specific solutions for their companies. The main reasons are:

» Eliminate the internal management of the by-product

» Collaborate with other entities

> Participate in collaborative networks

> Evaluate the incorporation of a specific solution adapted to our needs.

As additional information they would like to know different valorisation options for their by-products.
3.2.2 Logistic & processing

A total of 2 responses from the logistic and processing industry were analysed. One of them processes used
vegetable oil and coffee grounds and the other fish by-products and both companies process more than 1000
tons/y of by-products.

The main problems related to the collection or recovering by-products as a raw material is the by-product
processing and transport, followed by by-product storage and to a lesser extent commercialization of new
products and separation in the production lines.

They have selected which are the main problems they face at each point of the food value chain.
The main problems related to the separation of the by-products are:

» Mixture with other by-products
» Absence of protocols for the separation

The main problems related to the storage of the by-products are:

> Limited by-product shelf life
» Absence of refrigeration facilities

The main problems related to the transportation of the by-products are:

> Long distances to the processing plant
» High cost of energy
» Multi-product transport: difficulties to avoid cross contamination

The main problems related to the processing of the by-products are:

» High investment cost
» Absence of technologies

The main problems related to the commercialization of the by-products are:
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» Lack of market knowledge

They have expressed their interest in a technological solution for their by-product valorisation as ingredient
for animal feed. Their main interests are focused on:

> Expanding markets for by-products that are already exploited currently, and open markets for by-
products with potential that are not used currently.
> Assessing other innovative technologies against the current one.

Finally, they are interest in a specific solution for their companies because they want to:

> Expand markets and commercial outlets for by-products that they currently handle.
» Evaluate other technological/commercial alternatives for their by-products.

3.2.3 Feed industry

A total of 3 responses from the feed industry were analysed. In the table 4, we summarize some of the
answers related to by-product integration in their formulas.

Table 4. Analysis of Feed industries responses to questions

Question Answer Gravity factor/hurdle
Do you currently include any | 1. Yes 66 %
organic by-product as an SN 3%
ingredient in the formulation? - No °
If yes, what amount? 3. 5-10%
100 %

If yes, what by-product is it | 4. Bran, beet and orange pulp,
and why? molasses... to make the
formulation cheaper. We

will study any other by- 50 %
product of potential interest
in animal feed.

5. Biscuit flour for feed cost 50 %

reduction effect

If no, what is the reason? 6. Lack of continuous
availability = over  time.
Apprehension of the
partners to the
incorporation  of  new [100%
products, which may modify
the characteristics of the
resulting meat (colour,
smell, etc.).
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if no, would you include a new
ingredient produced from
organic by-products in your 100 %
formulations if it was| /- Yes
competitive?

The main conclusions obtained from the table are that by-products integration in the feeding formula is
becoming more and more widespread mainly due to an interest in reducing costs. Examples of by-products
that are already included in feed formulas are bran, beet and orange pulp, molasses, and biscuit flour.
However, the inclusion level is still low between 5 and 10 %.

The main reasons for not including by-products in feed formulations are the lack of continuous availability
over time and the apprehension of the partners to the incorporation of new products, which may modify the
characteristics of the resulting meat (colour, smell, etc.).

The key aspects to increase by-products inclusion could be to guarantee continuous availability over time,
thus, a competitive technology to stabilize the by-products must be selected and to increase the percentage
of inclusion to guarantee the new ingredient market.

The main aspects to consider when including a new ingredient in the formulations is the price of the by-
product, followed by the guarantees of supply and the nutritional value of the new ingredient. To a lesser
extent feed industry also considers important origin and traceability of the by-products, consumer
acceptance and food safety. Finally, as a less important factor we find the sustainability.

Other hurdles that they have identified are the handling of the by-products in the factory and the effect of
the inclusion of new by-products could have in the morphology of the resulting meat, such as, changes in
colour, odour, or taste.

They have selected which are the main requirements related to different affecting factors.
In relation to Price, their main requirements are:

» Cheaper ingredient than current raw materials
In relation to Nutritional value, their main requirements are:

» A source of fat
> A source of protein

In relation to Supply guaranties, their main requirements are:

» Short-term commercial supply agreement (< 2 years)
> Specific agreements (< 1 years)

In relation to Sustainability, their main requirements are:

> New raw materials with less environmental impact
» Less impact of the production process

In relation to Food safe, their main requirements are:

» Compliance with the law
> Full control of hygienic parameters (beyond legal requirements)

In relation to Origin / Traceability, their main requirements are:




)

newfeed

» Compliance with the law
In relation to Consumer acceptance, their main requirements concerns are:

» Low consumer acceptance due to the use of by-products
> High consumer acceptance due to environmental care
> Possible impact on the quality of the final product (pig, calves and foals, and eggs)

All of them answer that they would include enriched ingredients such as antioxidants, immunostimulatory,
etc. if they would add value to the final feed because it could add value to the feed and differentiation with
other feed producers. They also argue that it could help to reduce medicine consumption and to increase
meat shelf life.

In the case they obtain above mentioned benefits they manifest that they would be willing to pay an extra
cost for the new ingredient.

3.2.4 Livestock

A total of 2 responses from the livestock were analysed. In the table 5, we summarize some of the answers
related to by-product integration in their formulas.

Table 5. Analysis of Livestock industries responses to questions

Question Answer Gravity factor/hurdle

Do you currently include any | 1. No
organic by-product as an
ingredient in the formulation? 100 %

If no, what is the reason? 2. luse little feed, | don't know
if it has organic by-products 50 %

3. | don't know if it has by-
products 50 %

if no, would you include a new
ingredient produced from
organic by-products in your 4. Yes 100 %
formulations if it was
competitive?

The main conclusions obtained from the table are that by-products’ inclusion or not in feed formulations is
not something that is managed at the farm level but rather by the feed formulation industry.

The main aspects to consider when including a new ingredient in the formulations are the price of the by-
product, the nutritional value and the consumer acceptance, followed by the guarantees of supply and the
food safety. To a less extent they also consider important origin and traceability of the by-products. Finally,
as a less important factor we find the sustainability, like happens in the feed industry.

They have selected which are the main requirements related to different affecting factors.
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In relation to Price, their main requirements are:

> Cheaper than current raw materials
» Same price than current raw materials
» ldon’t mind the price if the ingredient is good enough

In relation to Nutritional value, their main requirements are:

» Asource of Protein
» A source of Fat
> Immunostimulatory properties

In relation to Supply guaranties, their main requirements are:

» Short-term commercial supply agreement (< 2 years)
» Specific agreements (< 1 years)

In relation to Sustainability, their main requirements are:
> New raw materials with less environmental impact
In relation to Food safe, their main requirements are:
» Compliance with the law
In relation to Origin / Traceability, their main requirements are:

» Compliance with the law
> Full control of Origin / Traceability (beyond that defined by law)

In relation to Consumer acceptance, their main concerns are:

> Low consumer acceptance due to the use of by-products
» High consumer acceptance due to environmental care

All of them answer that they would include enriched ingredients such as antioxidants, immunostimulatory,
etc. if they would add value to the final feed because it could add value to the final product. In the case they
obtain above mentioned benefits the 50 % would pay an extra cost but the other 50 % wouldn’t.

3.3 Success stories

Livestock products are projected to increase up to by 70 % by 2050. Many of the ingredients in the diets of
EU livestock are sourced from imported raw materials from the Americas: mainly soybeans, etc. This deficit
presents already a risk to social, economic and environmental progress in Europe due to the increasing
scarcity of global resources. Hence, the inclusion of biowaste in animal feed is necessary to lead to additional
benefits for animal feed sector: availability of environmentally friendly ingredient sources and decrease of
dependence on foreign sources.

Research on animal feed has often been focused on finding alternative feed ingredients to replace edible
ones in order to reduce feed costs and reduce competition with human consumption. In addition, in recent
years with the aim of promoting the circular economy, the use of agro-industrial by-products as feed
resources has been prompted bringing benefits both for the economy and for the environment. In this
context, there have been studies on the potential use of grape marc as a feed source for ruminants. Grape
marc is the primary wine coproduct consisting primarily of grape seeds and skins. Grape pomace is currently
predominantly disposed of through composting or utilized as an economical livestock feed. The use of by-
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products in animal feed is hindered by several factors, including significant fluctuations in moisture content,
nutrient levels, and bioactive compounds. These variations are often associated to seasonal production
patterns. Additionally, the associated costs of transportation and storage further restrict the widespread
utilization of these by-products as common ingredients in animal feed formulations. In addition, it possesses
significant potential for value-added applications. Both white and red grape pomaces are rich in indigestible
fiber, comprising polysaccharides and oligosaccharides, as well as phenolic compounds, known for their
antioxidant properties and more. Recently, there has been growing interest in exploring the potential health
benefits of grape pomace, particularly concerning its phenolic content and its broader impact on the gut
microbiome.

In a similar way to grape pomace, grape stems contain many nutrients that are currently underutilized. The
composition of the grape stems can also vary between different grape varieties, climate, harvesting
systems... Most of the sugar present is due to the pieces of grapes that are not removed during destemming.
In addition, like grape pomace, they contain a high content of polyphenols that can be of great interest in
modulating the ruminal microbiota and thus improving the metabolic pathways of ruminal bacteria, making
them more efficient. However, most of the valorisation works found are associated with the extraction of
phenolic compounds or sugars, and do not take into account zero waste processing and animal feeding
purposes. These are some of the studies found in the literature:

1. Ruiz-Moreno, M.J.; Raposo, R.; Cayuela, J.M.; Zafrilla, P.; Pifieiro, Z.; Moreno-Rojas, J.M.; Mulero, J.;
Puertas, B.; Giron, F.; Guerrero, R.F.; et al. Valorization of grape stems. Industrial Crops and Products 2015,
63, 152-157, doi:https://doi.org/10.1016/j.indcrop.2014.10.016.

2. Gouvinhas, |.; Santos, R.A.; Queiroz, M.; Leal, C.; Saavedra, M.J.; Dominguez-Perles, R.; Rodrigues,
M.; Barros, A.l.LR.N.A. Monitoring the antioxidant and antimicrobial power of grape (Vitis vinifera L.) stems
phenolics over long-term storage. Industrial Crops and Products 2018, 126, 83-91,
doi:https://doi.org/10.1016/j.indcrop.2018.10.006.

3. Bazainia, A.; Dias, R.C.S.; Costa, M.R.P.F.N. A simple process to purify I-resveratrol from grape stems
with a photo-molecularly imprinted sorbent. Food and Bioproducts Processing 2023, 142, 1-16,
doi:https://doi.org/10.1016/j.fbp.2023.08.010.

4, Leal, C.; Gouvinhas, I.; Santos, R.A.; Rosa, E.; Silva, A.M.; Saavedra, M.J.; Barros, A.l.R.N.A. Potential
application of grape (Vitis vinifera L.) stem extracts in the cosmetic and pharmaceutical industries:
Valorization of a by-product. Industrial Crops and Products 2020, 154, 112675,
doi:https://doi.org/10.1016/j.indcrop.2020.112675.

In a recent search that we have made, we have also found the first reference of grape stem valorization
for using it as animal feed. This research uses solid state fermentation to assess the potential of three
fungi strains to degrade lignin and enhance the nutritive value of grape stems.

5. Costa-Silva, V.; Anuncia¢do, M.; Andrade, E.; Fernandes, L.; Costa, A.; Fraga, |.; Barros, A.; Marques,
G.; Ferreira, L.; Rodrigues, M. Biovalorization of Grape Stalks as Animal Feed by Solid State Fermentation
Using White-Rot Fungi. Applied Sciences 2022, 12, 6800.

They concluded that the incubation for 42 days of grape stem in solid state fermentation decreased the
lignocellulosic biomass an increased the protein content and the in vitro organic matter digestibility. This
study was only carried out with in vitro trials and not with in vivo as our research, and it was published in
2022, after the start of our project. Therefore, these are overlapping initiatives from which new
complementary studies may emerge.
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In conclusion, the use of grape stems as animal feed is a field under study. Although it has limitations such as
its high organic content and its high amount of fiber, which makes it a material with lower digestibility than
other by-products, we believe that it can be valorised and used in inclusion percentages of 10%, providing
functional compounds to animal diets and reducing the need to import cereals from other countries. In
addition, in this TRI6-7 project, we will work on the items of collection, handling and processing on a pilot
scale, analysing their technical, economic, and environmental feasibility.

@PRIMA
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4. Case study 2 - Orange peels value chain

4.1 Chemical composition

The average composition of orange peels by-product coming from orange juice production industries is
presented in the table below (Table 6).

Table 6. Composition of orange peels by-product coming from orange juice production industries (% d.b.)

Component Mean Minimum Maximum SD
Ash 4.90 3.0 20.3 2.88
Crude protein 7.12 5.12 11.2 1.2
Ether extract 3.05 1.0 8.3 1.4
Crude fibre 12.3 6,4 28.6 3.98
Neutral detergent fibre 22.6 11.8 43.1 5.8
Acid detergent fibre 13.9 8.3 23.2 3.0
Acid detergent lignin 1.21 0.34 5.18 0.72
Hemicellulose 8.70 3.0 24.8 4.0
Cellulose 12.7 7.4 18.2 2.7
Total dietary fibre 43.9 22.3 70 9.2
Soluble fibre 213 6.8 42.2 6.8

Neutral detergent insoluble

. 1.31 0.31 2.9 0.64

crude protein
Acid qetergent insoluble crude 0.42 0 1.07 0.24
protein
Neutral detergent insoluble

. 0.21 0.05 0.46 0.10
nitrogen
Af:ld detergent insoluble 0.07 0.00 0.17 0.04
nitrogen
Sugars 40.8 17.6 64.9 10.5

Orange peels, like other agricultural products, can be subject to a range of potential contaminants, including
bacteria, molds, and pesticides. As far as bacteria are concerned, potentially harmful bacteria such as E. coli,
Salmonella, Listeria, and others can contaminate orange peels through contact with contaminated water,
soil, or handling. Spoilage bacteria can also cause spoilage and affect the quality of orange peels by producing
off-flavors, odors, or physical changes. Molds such as Aspergillus which is a common mold that can produce
mycotoxins, harmful to humans may also grow on orange peels. Another common mold that can affect the

PRIMA
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quality and safety of orange peels is Penicillium. Alternaria is also a mold that can produce mycotoxins and is
a potential contaminant in orange peels.

On the other hand, pesticides used in citrus cultivation may leave residues on the fruit and peels. These
residues can include insecticides, fungicides, and herbicides. In some cases, illegal or unapproved pesticides
might be used, posing additional risks. Thus, to ensure the safety and quality of orange peels, it's important
to take measures to prevent or mitigate the presence of these contaminants, including:

Good Agricultural Practices (GAP): Employing proper farming practices to reduce the risk of
contamination during cultivation, including safe pesticide use, hygiene, and water quality control.
Proper Harvesting and Handling: Ensuring that the orange peels are harvested, handled, and
transported in a way that minimizes contact with contaminants.

Storage Conditions: Proper storage of orange peels at the right temperature and humidity levels can
help prevent mold growth and bacterial contamination.

Pesticide Monitoring: Regular testing for pesticide residues to ensure they are within regulatory
limits.

Microbiological Testing: Regular testing for bacterial and mold contamination to ensure the safety
and quality of the peels.

Hygiene and Sanitization: Implementing hygiene and sanitation protocols during processing and
packaging to prevent contamination.

Quality Control: Monitoring for physical signs of contamination, such as mold growth, off-odors, or
spoilage, during processing and storage.

Regular monitoring and testing, along with adherence to food safety regulations and guidelines, are
essential to address and mitigate the presence of contaminants in orange peels intended for
processing or consumption.

Table 7 shows the information related to the potential hazards of grape stem raw material.

Table 7. Orange peel hazards composition.

Parameters Units  Detection limit  Results
Nitrates mg / kg <10 <10
Nitrites mg / kg <10 <10

Pb mg / kg 0.0171
cd mg / kg 0.0005
As mg / kg 0.0058
Hg mg / kg <0.05
Aerobic mesophiles ufc/g 1.1x10°
Escherichia coli ufc/g <10?
Salmonella / 25g Absence
Staphylococcus aureus ufc/g <10?

Enterobacteria ufc/g <10
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Coliforms ufc/g <10?
Clostridium perfringes ufc/g <10
Listeria / 25g Absence
Molds ufc/g 3.5x 103
Yeast ufc/g 3.0 x 10?
Aflatoxin B1 <0.5
Aflatoxin B2 <0.5
Aflatoxin G1 e /e o <0.5
Aflatoxin G2 <0.5
Zearalenona ug / kg 5,0 <5.0
Deoxynivalenol (Vomitoxina) g/ kg 50 <50
Ocratoxin A ug / kg 0.3 <0.3
Fumonisin B1 ug / kg 50 <50
Fumonisin B2 ug / kg 50 <50
T-2 ug / kg 50 <50
HT-2 ug / kg 50 <50
Aldrin mg / kg 0.01 <0.01
Chlordane mg / kg 0.01 <0.01
DDT mg / kg 0.01 <0.01
Endosulfan mg / kg 0.01 <0.01
Endrin mg / kg 0.01 <0.01
HCH mg / kg 0.01 <0.01
Heptachlor mg / kg 0.01 <0.01
Hexachlorobezene mg / kg 0.01 <0.01

4.2 Hurdles and Bottlenecks identified

The value chain consists of the use of orange peel from the orange juice industry to produce an improved
ingredient for ruminants (dairy sheep). Primary activities of the orange peel value chain consist of six main
components and are all essential for adding value and creating competitive advantage to the new advanced
feedstuff. The six components of the value chain of orange peels are the following:
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Raw material: In our case the secondary raw material producer is mainly the orange juice industry.
Inbound logistics include functions like receiving, warehousing, managing inventory and respective
transportations.

Operations include the procedures for converting orange peels into finished product -dairy sheep
feedstuff and these procedures will be defined in WP2 and WP3.

Outbound logistics include activities to distribute the final product to a consumer.

Marketing and sales include strategies to enhance visibility and target appropriate customers—such
as advertising, promotion, and pricing.

The End-users that are mainly Animal feed companies, Animal feed distributors, Farmers and Sheep
products consumers.

The methodology for the identification of the hurdles and bottlenecks that targets to the value chain of
orange peels involves the following steps that are thoroughly analysed in the following sections:

>

>

>

>

The production of a List of main stakeholders classified according to the value chain as Raw material
producers and End-users, orange juice industries, animal feed producing and distribution companies
and farmer associations.

The distribution of a questionnaire comprised of the questions that have been referred in Section 2
of this present Deliverable to the stakeholders identified within the previous step.

The conduction of interviews and detailed questionnaires to selected stakeholders of the industries
involved. NTUA team will communicate with the selected crucial actors of the value chain and record
their feedback on the current situation, as well as their perspective on the new valorisation route.
The description of success stories such as orange-peel silage. This product’s value chain will be
analysed and possible risks of the NEWFEED case of orange peels will be enlightened.

More specifically, the identification of hurdles and bottlenecks for the case of orange peel value chain will
follow the above-mentioned steps:

>

>

>

A small description of the respective sector and market in the direction of highlighting the size of the
respective sector

A summative and critical presentation of the hurdles and bottlenecks, derived from the answers
obtained at the respectively sent questionnaires, along with a gravity factor, namely the relative
percentage within the obtained answers and a more detailed discussion on the results.

A brief presentation of the success stories towards the valorisation of by-products that are used in
animal feed.

4.2.1 Food industry

Orange

juice production chain includes growers, fruit processors, juice packers and retailers. Orange

processors take in fruit and process it to produce concentrate juice and NFC ‘Not from Concentrate' juice

also call
either d

ed single strength juice. The term “Single-strength Juice” assigned to juice at its natural strength,
irectly from the extraction process or in a reconstituted form. A “Concentrated Juice” is a product

that has been concentrated by the removal of water in a sufficient amount to increase the °Brix level to a
value of at least 50 % greater than the °Brix value established for reconstituted juice from the same fruit.

Orange

processors can be divided into two groups marketing processors and bulk processors. Marketing

processors sell packaged juice under their own brand name, which requires retail and consumer marketing
skills. Bulk processors mainly sell their products in bulk form, which requires skills in the efficient distribution
and marketing of a commodity.




Orange processors are producing the juice and orange peels as their main solid waste. From an industrial
point of view an orange can be considered as a composite of 43 % juice and 57 % peel and pulp. Thus, for
single-strength juice 1,33 kg peels are produced per litre of juice, while the respective value for concentrated
juice is over 2,85 kg/L.

According to latest FAO statistical data (2019), the geographical distribution of juice production and the
respective peels production are presented in Figure 3. The potential of peels production is over 8 million tons
globally and nearly 600 000 tn in Europe.

Europe
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Figure 3. Geographical distribution of annual production of orange juice production and resulting orange
peels (2019)

Focusing on the Prima Mediterranean countries, the respective data are presented in Figure 4. In total, 963
285 tn of orange peels have been produced in 2019. The highest contribution comes from Spain 38,02 %,
followed by Morocco 21,14 %, while Greece contribution amounts to 5,32 %. In the case of Greece, the
orange juice production for 2019 accounts to 25 223 tonnes, highlighting the size of Greek orange juice
production market and the great absorbance potential of orange peel as an alternative feed ingredient. The
estimated orange peels produced were 51 219 tonnes. According to the Greek Statistic Authority, the orange
juice production companies account to 22.
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Figure 4. Orange Juice production and resulting peels availability in Prima Mediterranean countries (2019)

In the fruit juice production sector, there is a strong concentration, as a result of the dominance of two large
companies in it. However, it is important that other small and medium-sized companies operate in the Greek
market, with a national or local sales network. According to the available data, 22 companies are active in
the juice sector across Greece, with a total turnover of € 193,9 million. Based on the total volume of sales, in
the first place is the prefecture of Argolis with € 67,5 million, followed by the prefecture of Attica with € 8,2
million less. NTUA NEWFEED team tried to communicate with all the Greek orange juice producing companies
with various ways, such as phone communication and email communication.

The questionnaires distributed to orange juice production companies, include the questions, as already has
been presented in Section 2. The answers received were only six, but still provide some valuable feedback
regarding the hurdles and bottlenecks of the orange peel value chain. Moreover, the answers received
provide a general guideline for the NEWFEED project team in relation to the stakeholder’s requirements, for
the incorporation of orange peel in feed products.

Prior to the discussion of the hurdles and bottlenecks, it is worth bearing in mind the source of information
coming from small size orange juice companies that consider orange peels as a secondary resource promoting
them as animal feed. This profile is evident from the analysis of the received answers as presented in the
following Table (Table 8).

Table 8. Analysis of Orange juice industries responses to questions

Question Answer Gravity factor/hurdle
What quantity of organic by- 12. 1000-10000 tn/y 83,5%
products do you produce?
13. 10000-50000 tn/y 16,7 %
14. Valorisation/Recycling 66,6 %

15. Fresh feed 16,7 %
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What is the current 16. Orange peel is sold to
management of your organic livestock farmers without any 16,7 %
by-products? treatment

If it is valorised/

recycled/ reused, in which 17.  Animal feed 100 %

application?

The highest percentage, 83,5 %, of the orange juice industries generate per year between 1 000 and 10 000
tonnes of by-product per year, while 16,7 % of them generate between 10 000 and 50 000 tonnes. The
quantities stress out the need for valorisation of the by-product. The highest percentage of the producers
also states that they currently valorise/recycle their by-product, while all of them state that they valorise
their by-product towards animal feed production. In view of these responses, it can be concluded that the
valorisation pathway of orange peels towards animal feed is existing in the practices of industry and thus the
NEWFEED innovation could build on this.

Nevertheless, two concrete hurdles result from the answers that the companies have provided, as shown at
the following Table (Table 9).

Table 9. Analysis of answers of orange juice food industries

Question Answer-Hurdle Gravity
factor/hurdle

Is the generation of < 3 months/year 16,6 %
your organic by-

1. < 6 months/year 16,6 %
products
seasonable? < 9 months/year 50,2 %
Which are your main |2. Separate collection of organic by- 16,7 %
problems that you products within the production line
face in the 3. Storage of by-products 83,3%

management of the
by-product?

In view of these responses, the two main hurdles and bottlenecks are the seasonality of the raw material
and the problems regarding the management of by-product. The generation of the raw material is seasonal
for the 73,4 % in total of the industries that have replied, while as main problems for the management, the
"Storage of by-products" is the most significant, with a gravity factor equal to 83,3 %, followed by "Separate
collection of organic by-products within the production line" with the respective factor being equal to 16,7
%.

Further analysis of the received responses (Table 10) could enlighten and map the specific difficulties that
companies face in the management and valorisation of orange peels. Additionally, it is worth mentioning that
one orange juice producer pointed out the use of Ensiling Technique, as a successful management strategy
of orange peels that will be analysed at Section 3.2.4.

Table 10. Analysis of responses in questions 2-9
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Question Answer-Hurdle Gravity factor/hurdle
In relation to Separate |1. Space Limitations 50,0 %
Collection, which are your - -
main problems? 2. Mixture with other by- 33,3%
products
3. Personnel limitations 16,7
In relation to Storage, which | 4. Limited by-product shelf life 40,0 %
are your main problems?
5. Space Limitations 40,0 %
6. Absence of refrigeration 20,0 %
facilities
In relation to | 7. Absence of own trucks or 25,0 %
Transportation, which are vans
your main problems? 8. Llong distances to 25,0%
processing plant
9. High cost of energy 25,0%
10. Multi-product  transport: 25,0%
difficulties to avoid cross
contamination
In relation to Processing, | 11. Absence of technologies 40,0 %
which are your main
12. High investment cost 40,0 %
problems?
13. High energy cost 20,0 %
In relation to | 14. Lack of market knowledge 40,0 %
Commercialization, which
are your main problems?
15. The by-product has no value 40,0 %

The most significant problems that the orange juice industries face in relation to Separate Collection are the
Space Limitations, with a gravity factor equal to 50,0 %, followed by the fact that the by-product is mixed
with other products (gravity factor: 33,3 %) and Personnel limitations (gravity factor: 16,7 %)

The most significant problems that the orange juice industries face in relation to Storage are both the Limited
by-product shelf-life and the Space Limitations, with equal gravity factors of 40,0 %, followed by the Absence
of refrigeration Facilities with a gravity factor equal to 20,0 %.

The most significant problems that the orange juice industries face in relation to Transportation are the
Absence of own trucks or vans, the long distances to processing plant, the High cost of energy and the
multi-product transport: difficulties to avoid cross contamination, with equal gravity factors of 25,0 %.

The most significant problems that the orange juice industries face in relation to Processing are both the
Absence of technologies and the High investment cost, with equal gravity factors of 40,0 %, followed by the
High energy cost with a gravity factor equal to 20,0 %.
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Finally, the most significant problems that the orange juice industries face in relation to Commercialization
are both the Lack of market knowledge and the fact that the by-product has no value, with equal gravity
factors of 40,0 %.

These issues should be considered during NEWFEED implementation. All orange juice industries are
interested in a technology solution to valorise their organic by-products for animal feed and 83,3 % of them
would like the NEWFEED to provide them a tailored treatment solution for their company.

4.2.2 Animal Feed industry

Ruminant feed is the fodder that is blended from various raw materials and additives. These blends are
formulated according to the specific requirements of the target animal. They are manufactured by feed
compounders as meal type, pellets, or crumbles. The Global Ruminant Feed Market is segmented by Animal
Type (Dairy Cattle, Beef Cattle, and Other Animal Types), Ingredient Type (Cereals, Cakes and Meals, Food
Wastages, Feed Additives, and Other Ingredients), and Geography (North America, Europe, Asia-Pacific,
South America, and Middle East & Africa). The global ruminant feed market is poised to register a CAGR of
3,2 %.

In response to globalization and the rising demand for animal-sourced foods, the global ruminant sector
attained strong growth in the past couple of years, in both developed and developing nations. This, in turn,
has paved a significant opportunity for the manufacturers to increase the ruminant feed production, to
optimize the production in a sustainable manner and meet the burgeoning demand from both the meat and
dairy industries from different countries around the world. The United Nations Food and Agriculture
Organization (FAO) estimates that the demand for food will grow by 60 % between 2010 and 2050.
Furthermore, it is also estimated that the production of animal proteins is expected to grow by around 1,7 %
per year, with meat production projected to rise by nearly 70 % and dairy by 55 %. Farmers are relying on
feed to obtain high performance and quick weight gain in animals over a short period of time. To satisfy the
demand for the meat processing industry, livestock farmers need to produce high-quality and hygienic meat,
which is a big challenge. Therefore, this, in turn, may increase the consumption of ruminant feed. The major
driving factor for the growth of the market is the increasing trend of on-farm mixing by small farmers, millers,
and livestock manufacturers to provide specific nutrients to ruminants in the required quantities. The major
drivers of the ruminant feed market are:

e increasing demand for high-value animal protein,
e increased awareness regarding the safety of meat and milk products, and
e increased industrial livestock production.

On the other hand, the major restraints are the rising cost of raw materials and government regulations.
Additionally, consumers across the world are opting for animal-sourced products, such as meat, milk, and
other products, that are obtained from organically raised animals. This has resulted in increased sales of
organic food products, including dairy and meat products, across the world. This rising demand for organically
sourced meat and dairy products may restrain the growth of the compound feed market.

The growing global population, increasing per capita global consumption of meat, and the increasing
adoption of intensive farming methods are the major factors driving the demand for ruminant feed. The
global ruminant feed market is presented in Figure 5. Europe is a matured market for ruminant feed, in terms
of consumption. In the region, ruminant feed has long been used as productivity enhancers in livestock.
Therefore, the regional market is modern and highly regulated, especially in Western Europe. The major
countries in the market are Spain and Germany.
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Figure 5. Global Ruminant Feed Market, market size by region (2019)

The global ruminant feed market is fragmented with some feed manufacturers, while the rest of the market
is divided among small companies, mostly feed mills. Around 94 % of the market share is occupied by feed
mills, while the top five companies (Cargill Inc., Land O Lakes Feed, De Heus, Archer Daniels Midland, For
Farmers) account for 6 % of the remaining share [https://www.mordorintelligence.com/industry-
reports/global-ruminant-feed-market-industry].

In the case of Greece, according to the National Statistical Service, the animal feed production market for
2019 is presented in Table 11, highlighting the size of Greek animal feed production market and the great
potential of orange peel as an alternative feed ingredient.

Table 11. Animal feed production statistical data (2019)

Sale Average Average
Product Number of | Production i Value Sold res Price
.. . . Quantity Price
description Companies | quantity (tn) (tn) (€) (€/ke) EU 28
(4.8.2020)

Premixes for
animal feed 16 107334 103899 28 769 935 0,2769 0,556
Animal feed for
use (excluding
premixes): pigs 45 74234 50429 21143717 0,4193 0,277
Animal feed for
use (excluding
premixes):
bovine animals 42 86774 85430 28 830 641 0,3375 0,303
Animal feed for
use (excluding
premixes):
poultry 51 683700 637437 242 002 421 0,3796 0,305
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Animal feed for
use (excluding
premixes): other 28 457128 331010 255977710 0,7733 0,400

NTUA project team set up a list of 67 companies including animal feed companies and the animal feed
distributing companies as well. The questionnaires distributed to animal feed production and distributing
companies, include the questions presented in Section 2.

The answers received were only five, but still provide some valuable feedback regarding the hurdles and
bottlenecks of the orange peel value chain. Moreover, the answers received provide a general guideline for
the NEWFEED project team in relation to the stakeholder’s requirements, in order for the incorporation of
orange peel in feed products.

The analysis of the received responses as presented in the Table 12 could highlight the main hurdles.

Table 12. Analysis of question

Question Answer-Hurdle Gravity
factor/hurdle

Do you currently include any 60,0 %
organic  by-product as an |No
ingredient in the formulation?

What is the reason, for which you | It is hard for a new ingredient to be 50,0 %
don’ t currently include any |incorporated in feed and this is due to
organic  by-product as an |the operation of the industrial
ingredient in your formulation? equipment

It has not been requested by customers 50,0 %

If you don’ t currently include [No 25,0%
organic  by-product as an
ingredient in your formulation,
would you be interested to do so?

In relation to consumer |Small acceptance due to the fact that 66,7 %
acceptance, what would be your |the raw material is derived from food
concerns? waste

A significant percentage of feed producers equal to 60 % doesn’t currently include any organic by-product as
an ingredient in their formulation. The main reason pointed out are the facts that the incorporation of a new
ingredient requires new equipment (50 %) and that this is out of customers’ requests (50,0 %).

Moreover, a percentage of 25 % is not interested to incorporate new ingredients in their existing
formulations. The latter along with the limited responses received shall also be considered as a hurdle. The
feed producers, in a percentage equal to 66,7 %, expressed their concern that the new feed will not be much
accepted by consumers, on the basis that the raw material is derived from food waste.

On the other hand, 40,0 % of companies include an organic by-product as an ingredient in the formulation,
at a percentage between 1 to 15 %. Additionally, the companies interested to include an organic by-product
as an ingredient in the formulation consider that the most important criteria for doing so are firstly the
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nutritional value, followed by price, consumer acceptance and food safety with the same gravity factor. The
criterion of origin comes next and lastly with a gravity factor of 20 % follows the criteria of supply guarantees.

In relation to Price, 80 % of the respondents stated that price is not a crucial parameter, if the quality of the
ingredient is high, while in relation to nutritional value, 80 % of the respondents assess protein content of
the new by-product as the most important nutritional parameter.

In relation to Supply Guarantees, all respondents stated that they prefer agreements into force for less than
a year and in relation to Sustainability a percentage equal to 75 % stated that they would be interested in a
new raw material with a smaller environmental footprint against a percentage of 25 % that stated they would
be interested in the possibility of a market expansion.

Table 13. Analysis of responses from animal feed companies

Question Answer-Hurdle Gravity factor/hurdle

Do vyou currently include any | 1. Yes 40 %
organic  by-product as an
ingredient in the formulation?

If you currently include an organic | 2. 1—-15% 100 %
by-product as an ingredient in
your  formulation, in  what
amount?

If you don’ t currently includes any | 3. Yes 50 %
organic  by-product as an

. . . .| 4 We have used orange peel in 25%

ingredient in your formulation, in h

what amount, would you be the past

interested to do so?

What are the most important | 5. Price 60 %

requirements when integrating a —

. . . 6. Nutritional value 80 %

new ingredient in your

formulations? 7. Supply guarantees 20%
8. Food safe 60 %
9. Origin 40 %
10. Consumer acceptance 60 %

In relation to price, what are your | 11. Price doesn’t play role, if the 80 %

requirements? quality of the ingredient is fine

In relation to Nutritional Value, | 12. Protein source 80%

what are your requirements? . .
13. Protein source, fibre source, 20%

lipids source, easily digestible,
immunostimulant
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In relation to Supply Guaranties, | 14. Special agreements (<1 year) 100 %
what would you be interested in?
In relation to Sustainability, what | 15. New raw material with a 75 %
you be interested in? smaller environmental footprint
16. Possibility of market 25%
expansion
In relation to Food Safe, what are | 17. Full control of the food safety 60 %
your requirements? parameters (beyond what legislation
requires)
18. Compliance with legislation 40 %
In relation to Origin, what are your | 19. Full control of the food safety 60 %
requirements? parameters (beyond what legislation
requires)
20. Compliance with legislation 20%
21. The origin of the raw 20%
material is not something that the
company is concerned about
Any information you can consider | 22. We use corn silage in our -
interesting. feed

4.2.3 Livestock sector

The sector of livestock refers on orange peels case study to the dairy sheep farmers. Dairy sheep are used to
produce milk as the basic ingredient to a variety of specialty cheeses such as Feta and Roquefort. Other
products including ice cream and yogurt are produced from sheep milk. In addition, sheep milk has lower
lactose contents than ordinary milk which makes it more palatable for lactose-intolerant consumers. The use
of sheep milk to produce cheese is an ancient practice developed in Europe, the Middle East, and North
Africa. It is a relatively new niche industry in the United States. According to FAO 1240 million sheep (heads)
were bred in 2019, while their geographical distribution is presented in Figure 6. Specific breeds of dairy
sheep include British Milk sheep, East Friesian, Lacaune, and Sarda.
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Figure 6. Geographical distribution of number of sheep (heads) in 2019

Sheep and goat farming plays an important economic, environmental, and social role in Mediterranean
countries. Figure 7 illustrates the number of sheep in the Prima Mediterranean countries. Turkey breeds the
26 % of total population, followed by Algeria (21 %), Morocco (15 %).
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Figure 7. Number of sheep (2019) in Prima Med countries

In Greece, this sector can be regarded as an agricultural activity that provides a strong connection to rural,
mountainous, arid, semi-mountainous, and semi-arid areas. Greece among other countries is characterized
with a high proportion of mountainous areas; thus, a high percentage of the utilized agricultural area is
designated as less favoured areas (LFAs). The sheep milk that is produced in Greece is mainly used for cheese
manufacturing, while the goat milk, generally, is used as a supplement to sheep for the production of
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protected designation of origin (PDO) cheeses, such as feta, or other traditional cheeses. Therefore, the
quality of sheep and goat milk in terms of both nutritional properties and hygienic features can play an
important role in payment schemes as well as in milk processing and the maturing profile of cheese. Milk
quality is affected by several parameters including but not limited to lactation stage, animal health, feeding
practices, milking practices, hygiene of farms, and milk transportation.

In the case of Greece, according to the National Statistical Service, the total dairy sheep holdings account to
83 856. Holdings are categorized in respect to their size; more specifically 14 900 holdings refer to holdings
with 1 to 9 sheep, 28 720 holdings refer to holdings with 10 to 49 sheep, 12 973 holdings refer to holdings
with 50 to 99 sheep and 27 262 holdings refer to holdings with 100 and more sheep. Most of these holdings
(> 20 %) are in West Greece, while the rest are distributed all over the country.

NTUA project team reached in total 21 sheep farming companies and mainly associations, in which the
guestionnaire was distributed. The questionnaires distributed to livestock farmers, include the questions
presented in Section 2.

The answers received were only ten, but still provide some valuable feedback regarding the hurdles and
bottlenecks of the orange peel value chain. Moreover, the answers received provide a general guideline for
the NEWFEED project team in relation to the stakeholder’s requirements, in order for the incorporation of
orange peel in feed products.

Base on the analysis presented in Table 1, it is concluded that a percentage equal to 66,7 % of the respondents
stated that the reason why they don’ t currently include any organic by-product as an ingredient in their
formulations is the small availability, followed by the fact that nobody has suggested any relevant
ingredient, with a gravity factor of 33,3 %.

In relation to price, a percentage of 10 % stated that they would like the derived product to be cheaper than
the currently commercial animal feed. In relation to consumer acceptance, only 11,1 % in this case expressed
the concern already noted, regarding Feed producers, that the new feed will not be accepted due to the fact
that the raw material is derived from food waste.

The two main concerns that the livestock farmers expressed is on one hand whether the inclusion of a new
ingredient in the formulation of animal feed will result in a product that will be promoting animal’ s health
and productivity, as well as the regulative and auditing frame in Greece which doesn’t guarantee a safe space
for initiatives uptake on behalf of the Livestock farmers.

Table 1. Analysis of questions

Question Answer-Hurdle Gravity factor/hurdle
What is the reason, for which you | 1. Nobody has suggested the inclusion 333%

don’ t currently include any of a new ingredient to me

organic  by-product as an | 2.Small availability 66,7 %
ingredient in your formulation?

In relation to Price, which are your | 3. Cheaper than the currently 10 %

main requirements? commercial animal feed ’

In relation to  Consumer | 4.Small acceptance due to the fact

acceptance, what would be your that the raw material is derived 11,1 %
concerns? from food waste
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If you have selected Other |5.To promote animals’ health and 50 %
requirement, what would be your productivity
concerns? 6. Our main concerns come from the

fact that in Greece very few
suppliers provide certified products
that regard to the quality, the
nutritional value and the
production process, as well as the
attitude of avoiding taking the
respective responsibility in case
problems occur that could possibly
affect the health and the efficiency
of productive animals

50 %

On the other hand, according to Table 2, the respondents (44,4 %) that stated they don’t currently include
any organic by-product as an ingredient in the formulation, are interested in doing so. Regarding the criteria
for doing so, price is predominant (100 %), followed by the nutritional value (90 %), the Supply Guarantees
(60 %), the Food Safety (50 %) and the Origin (20 %).

In relation to Price, 50 % stated that they would like the price to remain the same with the currently used
animal feed, while a percentage of 40 % stated that price is not a crucial parameter, if the quality of the
ingredient is high.

In relation to Nutritional value, the requirement that the new feed is a source of protein is again a top priority
also for the livestock farmers, with a gravity factor of 80 %, followed by the digestibility and the simultaneous
fulfilment of multiple parameters such as protein content, fibre content, lipid content digestibility and
immunostimulant properties.

In relation to Supply Guarantees, half of the correspondents expressed their preference towards special
agreements (<1 year), followed by a 30 % that prefers short-term commercial supply agreement (< 2 years)
and a 20 % that prefers Mid-term commercial supply agreement (2-5 years).

In relation to Sustainability, in this case and in contradiction with the Feed producers, the Livestock farmers
are split in two; one half would be interested in a new raw material with a smaller environmental footprint
and one half would be interested in the possibility of a market expansion.

Table 2. Analysis of questions

Question Answer Gravity factor/hurdle

Do you currently include any | 1. Yes 55,6 %
organic  by-product as an

0,
ingredient in the formulation? 2. No 44,4%
If you don’ t currently include any
organic  by-product as an 100.0 %
ingredient in your formulation, | 3- Yes e

would you be interested to do so?

4. Price 100,0 %
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What are the most important i 90,0 %
5. Nutritional value
requirements when integrating a 0%
new  ingredient in  your | 6. Supply Guaranties =R
ions?
formulations? 7 Food Safe 50,0 %
8. Origin 20,0 %
9. Consumer acceptance 0,0%
In relation to Price, which are your | 10. Same price with the currently 50,0 %
main requirements? used animal feed
11. Price doesn’t play role, if the 40,0 %
quality of the ingredient is high
In relation to Nutritional Value, 12. Source protein 80,0 %
what are your requirements? .
13. Easily digestible 10,0 %
14. Protein source, fibre source,
lipids source, easily digestible, 10,0 %
immunostimulant
In relation to Supply Guaranties, | 15 Special Agreements (< 1 year) 50,0 %
what would you be interested in? -
16. Short-term commercial supply 30,0 %
agreement (< 2 years)
17. Mid-term  commercial  supply 20,0 %
agreement (2-5 years)
In relation to Sustainability, what | 18. New raw material with a smaller 40,0 %
would you be interested in? environmental footprint
19. Possibility of market expansion 40,0 %
In relation to Origin, what are your | 20. Full control of the food safety
requirements? parameters (beyond what 50,0 %
legislation requires)
21. Compliance with the legislation 50,0 %

4.3 Success stories

The valorization of orange peel by-products for use as animal feed has gained attention due to its potential
benefits, including reducing food waste and providing a sustainable source of nutrition for animals. While
this field is still evolving, some success stories and promising initiatives have emerged.

Florida Citrus Pulp and Molasses: In Florida, where citrus fruit production is significant, the by-products of
orange processing, have been used successfully as animal feed. These by-products are rich in fiber and
energy, making them suitable for livestock feed, particularly for cattle and dairy cows.

The Florida Citrus Pulp and Molasses system is a well-established process for valorizing by-products of the
citrus industry, particularly the orange processing industry. These by-products, primarily citrus pulp and
molasses, are generated during the extraction of juice from oranges and other citrus fruits. The system aims
to convert these by-products into valuable resources, including animal feed and other agricultural products.
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The system begins with the generation of citrus pulp and molasses as by-products during the citrus fruit
processing operations, which mainly involve juice extraction. Citrus pulp is the fibrous residue left after juice
extraction, while molasses is a syrupy, high-sugar by-product. Then, the citrus pulp and molasses are
collected and stored in suitable containers or silos. Proper storage is essential to prevent spoilage and
maintain the quality of these by-products. The collected citrus pulp and molasses may undergo processing to
enhance their nutritional content and durability. Processing methods can include drying (e.g.), pelleting,
and/or blending with other ingredients to create a balanced animal feed product. These processes make the
feed more convenient for handling and feeding animals. Citrus pulp is rich in dietary fiber and provides a
source of energy for livestock, while molasses is high in sugar content. When combined, they can provide a
balanced nutritional profile for animals. The processed citrus pulp and molasses are used as animal feed,
primarily for cattle and dairy cows. The feed can be delivered in various forms, such as pellets or meal, and
it serves as a source of energy, fiber, and additional nutrients in the animals' diets. One of the key advantages
of the Florida Citrus Pulp and Molasses system is that it provides a cost-effective feed option for livestock
farmers. The use of by-products reduces the need for expensive feed ingredients and can lead to cost savings
in animal production. Utilizing citrus pulp and molasses as animal feed helps reduce food waste and promotes
sustainability. Rather than discarding these by-products as waste, they are transformed into valuable
resources, contributing to a more environmentally friendly citrus processing industry. Collaboration between
citrus processing plants and livestock farms is often crucial in establishing a supply chain for citrus pulp and
molasses as animal feed. Such partnerships ensure a reliable source of feed for the agriculture sector while
reducing waste and improving the economic viability of both industries. The Florida Citrus Pulp and Molasses
system exemplifies the concept of circular economy, where waste products from one industry are
repurposed into valuable inputs for another. This not only reduces waste but also supports the sustainability
and profitability of both the citrus processing and livestock farming sectors.

Citrus Waste to Livestock Feed in Brazil: Citrus waste to livestock feed initiatives in Brazil are a significant
part of the citrus industry's efforts to minimize waste and create value from by-products. Brazil is one of the
world's largest citrus producers, and as a result, there is a substantial quantity of citrus waste generated
during the processing of oranges and other citrus fruits. The conversion of this waste into livestock feed is an
environmentally friendly and economically viable approach.

Citrus waste is generated during the processing of citrus fruits, primarily during juice extraction. This waste
includes peels, pulp, seeds, and other residues that are not used for juice production. These by-products can
be a significant environmental concern if not properly managed. It is collected from processing facilities and
stored in silos or bins. Proper storage is essential to prevent spoilage and maintain the quality of the waste.
One common method applied for processing citrus waste is dehydration. Dehydration reduces the moisture
content, prolongs the shelf life, and makes the material easier to handle and transport. Dehydrated citrus
waste can be in the form of pellets, powder, or flakes. Depending on the target livestock and their nutritional
requirements, the dehydrated citrus waste may undergo further processing to enhance its nutritional value.
This can include blending it with other feed ingredients to create a balanced animal feed product. Quality
control measures are implemented throughout the processing to ensure the feed product is safe and meets
nutritional standards. This may involve testing for moisture levels, nutrient content, and any potential
contaminants. The processed citrus waste, now converted into livestock feed, is distributed to livestock farms
and ranches. It is typically packaged in bags, bulk containers, or bulk shipments, depending on the scale of
production and distribution. By converting citrus waste into livestock feed, these initiatives reduce the
environmental impact of waste disposal. Citrus waste is diverted from landfills, reducing the carbon footprint
and contributing to more sustainable agricultural practices. Collaboration between citrus processing plants
and livestock farms is often a crucial aspect of these initiatives. Establishing a reliable supply chain ensures a
steady source of feed for livestock, while citrus processors benefit from waste reduction and added revenue.
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The Citrus Waste to Livestock Feed system in Brazil is also an excellent example of a circular economy
approach, where waste materials from one industry are converted into valuable resources for another. It
helps address waste management issues, promotes sustainability, and provides cost-effective feed options
for livestock farmers. This system is a win-win for both the citrus processing industry and the livestock
agriculture sector in Brazil.

Citrus Peel Pellets for Swine: In some regions, citrus peel pellets have been used as a component of swine
diets. The high fiber content can be beneficial for the digestive health of pigs, and the pellets are cost-
effective. This approach has been successfully integrated into the feeding regimens of many pig farms.

The process begins with the collection of citrus peels, which are generated during the juice extraction process
at citrus processing plants. These peels typically consist of the outer skin and residual pulp of citrus fruits,
such as oranges. The collected citrus peels are initially washed to remove any contaminants and residue. The
cleaning process ensures that the peels are free from dirt and unwanted substances. To reduce the moisture
content and extend the shelf life of the citrus peels, they are typically subjected to drying. Drying can be
achieved using various methods such as air drying, sun drying, drum drying, or even specialized drying
facilities. The goal is to reduce the moisture content to a suitable level for pelletization. After drying, the
citrus peels are often ground into a fine or coarse powder. Grinding helps break down the fiber structure,
making it easier to form pellets. The size of the grind can be adjusted to suit the specific requirements of the
pelletizing equipment. The ground citrus peels are then passed through a pelletizing machine. This
equipment compresses the material into pellets by using pressure and heat. Binders may be added to help
the pellets maintain their shape and integrity. Quality control measures are in place to monitor the
production process. This includes checking the moisture content, pellet density, and pellet size to ensure that
the final product meets the desired specifications. The citrus peel pellets are typically packaged in bags, totes,
or bulk containers. Proper packaging helps preserve the quality of the feed during storage and transportation.
Depending on the specific nutritional requirements of swine, the citrus peel pellets may be blended with
other feed ingredients. This can include protein sources, grains, vitamins, and minerals to create a balanced
swine feed. The finished citrus peel pellets are distributed to swine farms and integrated into the animals'
diets. Swine can benefit from the fiber content in citrus peels, which can support their digestive health. The
production and distribution of citrus peel pellets for swine feed are subject to regulatory standards and
quality assurance protocols to ensure the safety and nutritional value of the feed product. The production of
citrus peel pellets for swine is a sustainable practice that helps reduce waste from the citrus processing
industry while providing a cost-effective and nutritious feed source for swine. This circular approach
contributes to the utilization of by-products, reduces environmental impact, and supports swine farming
operations.

The case studies/success stories presented above mainly involve drying as a treatment step. Thus, there is
no alteration or upgrade in the composition of the raw material, apart from the removal of moisture.
Nevertheless, the production of silage from orange peels is another successful practice that has been applied
where few physico-chemical processes occur.

Silage is produced in order to feed animals in periods when feed supply is inadequate, either in terms of
quantity or quality. Orange silage is a marketable product that is produced from orange juice waste and is
used as forage. Global changes in climate (e.g. lower levels of rainfall particularly in arid and semi-arid areas)
underline the need for forages adapted to drier conditions compared with conventional forage (e.g. corn, a
major source of forage for dairy farms).

Orange silage is produced from orange pulp, namely the dried residue of peel, pulp and seeds of oranges.
Amongst its advantages are the following:

. It can be used either fresh or mixed.
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o It utilizes fresh orange pulp which is a raw material not easily manageable towards an animal feed
which can be used for all ruminants as a substitute to cereals and alfalfa.

. It can substitute up to 75 % of corn silage without any negative impact on the animal’ s growth and
the meet quality, though the percentage for the optimum animal fattening is 50 %;

. It is greatly palatable to ruminants.

. It promotes digestibility and reduces consumption without having a negative impact on the sheep
growth, the wool production nor the animal’ s weight.

Description of Silage Technique

Silage is basically a fermentation process. The fermentation process involves both aerobic (oxygen needing)
and anaerobic (non-oxygen needing) bacteria and is generally divided into 6 different phases. Aerobic
fermentation occurs when the silo or bag is being filled (phase 1) and at feed out (phase 6). The rest of the
phases (phases 2 through 5) occur under anaerobic conditions.

The six different phases are presented as follows:

Phase 1: Phase 1 starts at harvest and under ideal conditions of moisture, chop length, and firm packing lasts
only a few hours. This initial phase continues until either the oxygen supply or water-soluble carbohydrates
have been depleted. The most notable feature of this phase is the increased temperature of the newly
fermenting crop resulting from ongoing cell respiration where carbon dioxide, water and heat are produced.
In poorly sealed and/or packed silos, bunk life of the resulting feed can be reduced since the initial growth of
aerobic spoilage organisms (yeasts and Bacillus species) occur during this phase. Once feedout occurs, yeasts
can rapidly increase in numbers causing heating in the feedbunk and lowered feed consumption.

Phase 2: Phase 2 begins when the trapped oxygen supply is depleted and generally lasts no longer than 24
to 72 hours. During this phase, anaerobic (without oxygen) hetero fermentation occurs. The primary bacteria
during this phase are Enterobacteria. They can tolerate the heat produced during the aerobic phase and are
viable in a pH range of 5 to 7 which is found in the fermenting forage at this time. These heterofermenters
produce both acetic and lactic acid but tend to be inefficient at producing these acids relative to nutrients
lost in the fermenting crop. The final proportions of these acids depend on the crop maturity, moisture, and
natural bacterial populations. When the pH drops below 5, homo-fermenters predominate and phase 3 of
silage fermentation begins.

Phase 3: Phase 3 is a transitional phase that generally lasts only 24 hrs. During this phase, the homo-
fermentative bacteria, which are more efficient than the heterofermenters, rapidly drop the pH of the
fermenting forage by efficiently producing lactic acid as an end-product. As the temperature of the silage
mass decreases and the pH continues to drop, the bacteria in this phase become inhibited and phase 4 lactic
acid bacteria increase.

Phase 4: This phase is a continuation of phase 3 with a stabilization of temperature of the fermented crop.
Homo-fermentative bacteria convert water-soluble carbohydrates to lactic acid, which is very effective at
dropping the pH which helps preserve silage. In well-fermented silages, lactic acid can account for over 65 %
of the total volatile fatty acids. The final pH of an ensiled crop depends on the type of forage and moisture
content of the ensiled forage. Legumes, i.e. alfalfa, have less water-soluble carbohydrates, a higher buffering
capacity, and generally reach a final pH of about 4.5. Corn silage, in contrast to grasses and legumes, has a
lower buffering capacity, more water-soluble carbohydrates, and generally reaches a pH around 4.0. When
the terminal pH is reached, the forage is preserved within the silo. Silage pH does not indicate the rate or
quality of the resulting fermentation. To determine the quality of the fermentation, a fermentation analysis
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is needed where the amount of acetic, lactic and other acids are determined. Phases 2, 3, and 4 generally are
completed within 10 days to 3 weeks from harvest. Thus, the general recommendation is to wait at least 3
weeks before feeding newly harvested forages. The length of this fermentation process will vary depending
on the crop harvested (related to buffering capacity), moisture, and maturity of the ensiled crop. Properly
applied, high-quality inoculants may decrease fermentation time required.

Phase 5: This phase lasts through the remainder of storage where the fermentation process is stable as long
as oxygen does not penetrate silage, i.e., through silo walls with final temperature of well-preserved silage
being 24 to 30 °C. However, changes do occur in the digestibility of the nutrients found in these forages. First,
studies show that with longer storage times, starches become more quickly degraded in the rumen. Secondly,
changes also may occur in the digestibility of the neutral detergent fibre (NDF). Some studies have shown an
increase in the digestibility of NDF with longer storage times whereas another study has shown no changes
with storage. In one study where NDF digestibility was significantly increased, NDF digestibility appeared to
plateau 6 months from ensiling.

Phase 6: This phase occurs during feed out, is just as important and often neglected part of the fermentation
process and can result in substantial dry matter losses as oxygen is reintroduced into the fermented crop.
Proper management of the silage face and at the feedbunk can minimize dry matter losses and optimize feed
intakes by dairy cows.

In Greece, there are 2 companies that produce orange pulp silage and market it as animal feed. MGK Koinonos
is located in Attica Greece (https://mgkk-ike.gr/). The company was established in September 2019 and deals
with the management of any organic by-product from Greek juice factories, food and beverage industries as
well as from livestock and poultry farms. The main raw materials for MGK products (organic fertilisers and
animal feed) are oranges, apples, pomegranates, pears, marc, stone kernels, organic food-only food purifiers,
brewer's yeast, brewer’s spent grains and manure from goats, goats, chickens. Orange silage is produced from
orange pulp from juice factories. These materials, immediately after the juicing of orange fruits, are transferred
to MGK facilities, where they are treated in order to remove the initial moisture. The product is immediately
silage (maximum 5 hours after juicing) in large bags. Its availability for consumption can be immediate, as fresh,
because the pH of the product is not alkaline but acidic. Orange silage can be kept in excellent conditions in the
bag for a period of one year. Orange silage is packed in bags of 30 kg or is sold in bulk (~750 kg). The
characteristics of MGK produced orange silage are:

e Moisture: 65 %
e Energy: 16 MJ/ Kg
e Ash:12%
e Total Nitrogen: 1,5%
e Proteins: 10 %.
e FatsandQils: 1,5%
e pH:45-5
e Freesugars:12%
The price of this product 80 € per ton.

The other Greek company is ENZO (http://enzo.com.gr/el/) and is located in Lakonia, Greece, where the

majority of orange juice industries are located too. The final product is packed either in bags of 30 kg or is



http://enzo.com.gr/el/

)

newfeed

sold in bulk (Big bags 1 tn) and should be stored in a clean and shady environment. The characteristics of
ENZO orange silage is presented in Table 3.

Table 3. Characteristics of ENZO orange silage

Parameter Unit Value
Moisture % 68-74
Dry matter g/100 g 26-32
Crude protein % DM 8-10
Crude fibre % DM 15
NDF % DM 21
ADF % DM 16
Gross Energy MJ / kg DM 16,0
Organic Digestibility for ruminants % 87
Dige_stibility of energy content in % 83
ruminants
Digestible Energy (DE) MJ / kg DM 15
Metabolic Energy (ME) MJ / kg DM 12,5
Calcium (Ca) g/kg DM 13
Phosphorous (P) g/ kg DM 1,0
Fats and Oils: g/100g 0,4
Saturated % Fats 81,91
Monosaturated % Fats 9,8
Polysaturated % Fats 829
Total w3 % Fats 2,96
Total wb % Fats 532

Contains sugars, vitamin A, vitamin E and numerous antioxidants

Free of B1, B2, E1, E2

According to ENZO, the silage of orange pulp, is an excellent feed for ruminants. The fresh product, with a
multitude of antioxidants and vitamins, contains all those beneficial ingredients that promote animal health.
This product is a completely natural food, very tasty, with a pleasant aroma and excellent levels of digestible
fibres, as a result of which it is accepted by animals. There is availability of the product all over the year. Due
to its high energy density and especially the high digestibility of the organic substance of the pulp
(approximately 87 %), it is concluded that the silage of orange pulp has the quality characteristics of
concentrated feed. Thus, its addition to the diet results in an increase in both milk and milk fat content, as
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well as in muscle tissue for fattening animals. Orange silage is suitable both for dairy animals (sheep, goats &
cows) and for growing animals (lambs & calves). ENZO proposes for ruminants’ addition in the daily diet, up
to 1,5 % of their body weight gradually over a period of one week.

Apart from orange silage, Lakonia juices industry produces two marketable animal feed products namely
Dried orange pulp in pellets and Dried orange pulp in flakes. Dried orange pulp in the form of pellets is an
excellent feed enriched with orange molasses (about 20 %) and rich in pectin and digestible fibrous
substances, which ensures the smooth functioning of the animals' digestion, while reducing the cost of
feeding. This pellet feed is available in the following packages: bags of 50 kg, big bags of 800 kg and in bulk
on tipper or sliding truck. Dried orange pulp in the form of flakes is also an excellent animal feed enriched
with orange molasses (about 20 %) and rich in pectin’s and digestible fibrous substances, which ensures the
smooth functioning of the animals' digestion, while reducing the cost of feeding. The flakes feed is available
in the following packages: 25 kg bags and big bags of about 550 kg.

Apart from the case studies/success stories presented above, various research projects have also been
exploring the potential of orange peel by-products in animal feed. Scientists are working on optimizing the
nutritional value, digestibility, and taste of these by-products for different animals. Some experimental
studies have shown that the inclusion of citrus pulp in poultry diets can lead to improved egg production and
eggshell quality.

One of the significant advantages of using orange peel by-products as animal feed is its potential to reduce
environmental impact. By diverting organic waste from landfills and using it as a valuable resource in animal
agriculture, these initiatives contribute to sustainable agriculture practices.

In some cases, collaborations between citrus processors and local agribusinesses have been successful in
establishing a supply chain for orange peel by-products as animal feed. Such partnerships can ensure a steady
source of feed and create a win-win situation for both industries.

It's important to note that while there have been successful initiatives, there are also challenges, such as
ensuring the quality and safety of the feed and addressing potential anti-nutritional factors in citrus waste.
However, the valorization of orange peel by-products as animal feed represents a promising opportunity to
reduce food waste, support sustainable agriculture, and create economic value from what was once
considered waste.
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5. Case study 3 - Olive cake value chain

5.1 Chemical composition

The average composition of olive cake coming from olive oil industries is presented in the table below (Table
17).

Table 17. Composition of olive cake by-product coming from olive oil production industries (% d.b.)

Parameters Olive Cake
Ash (%) 3.43
CP (%) 6.53
CF (%) 45.25
EE (%) 14.77
NFE (%) 35.19
NDF (%) 91.77
ADF (%) 74.26
ADL (%) 41.74
Hemicellulose (%) 17.83
Cellulose (%) 32.19
Lignin (%) 39.78
GE (cal/kg) 4,613

As far as antinutritional parameters and undesirable substances like pesticides, molds, bacteria are
concerned, it should be taken into account that given the industrial safety procedures and actions taken,
along with the high temperature drying step in the downstream processing, the possibility of contaminants
presence is very low. However, specific analyses for possible contaminants, pesticides and microorganisms
will be carried out in the following production batches in WP3

5.2 Hurdles and Bottlenecks identified

This value chain consists of the use of by-products from the olive oil industry to produce an improved
ingredient for poultry (broilers).

The survey highlighted some points are:
1) The participants don't rely on technologies

2) Most of them are limited to their surroundings. Therefore, they don't have access to a diverse
market

3) They lack space, available and reliable transportation.
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4) The participants mainly link between the price of the product and their customer needs.

5) They are open to different and more sustainable solutions to provide more revenue.
The survey highlighted some concerns are:

1) Products can be pricy for their customers.

2) Products won't provide the needed nutritious value.

3) Competition with a famous brand will have a negative impact on the new product and its
distribution.

4) Not following Food Safety Law.
The main aspects by sector are shown below:
5.2.1 Food industry

Types of Organic waste: Olive Cake

100-1000 tons a year, every 6 months

recycle in medical and cosmetics filed

There is income for collecting the waste. While managing the waste storing is the main issue.
Due to lack of space. There are no private trucks to transport the waste on a regular basis

YV VYV

5.2.2 Logistic & processing
» The main problem the life cycle of the agriculture residues
5.2.3 Feed industry

Reducing the cost - increasing the profit - the possibility of establishing a small factory
Food factory waste increased

\ 2%

5.2.4 Livestock

Environmental concerns

Food safety problems

Need less prices

Guarantee of supply and restricted polices

YV V VYV

5.3 Success stories

Due to growing rivalry between humans and animals for the same feed resources, feeding costs and the price
of poultry products have lately grown globally. Valuable feed ingredients that can be utilised for animal
nutrition are agriculture by-products. Feed processing and feed additives have also been employed in animal
nutrition to increase the feeding values of feeds, especially those made mostly of agricultural byproducts.
Because pelleting has a number of advantageous benefits, it is employed in feed manufacturing to improve
the use of agricultural byproducts. One potential solution to the lack of animal feed supplies is to recycle
olive cake (OC) for use as a feed resource in livestock feeding. Between 5 and 10% of mash feed containing
olive cake did not negatively affect layers' or broilers' meat or egg production (Abo Omar 2000, 2005; El
hachemi et al. 2007; Al-Harthi and Attia 2015, 2016); the same was true for broiler pellet feed, where up to
15% of the cake was added (Al-Harthi et al. 2019).




)

newfeed

Regarding the innovation of this case study, this proposal showed different strategies from other studies that
use olive cake pomace for animal feeding. The innovation of this proposal is mainly based on:

1) the olive oil itself that it is obtaining by different processing of olives;

2) the solid-state fermentation process using olive cake native microbial community;

3) the targeted species of poultry (chicks).

In addition, this study showed different strategies which are completely different from other studies as they
used olive extract with different feed additives (monensine) which had been done in the University of (Madrid
2020) and also by different poultry species.

Regarding the microbial community in this research The Olive Cake (OC) native microbiextract community
was utilised to create the Microbial Isolate. With this purpose, ten grammes of dried OC were combined with
ninety millilitres of sterile distilled water to produce a 10-1 dilution. Next, 0.1 millilitre of the suspension was
added to nine millilitres of distilled water to produce a dilution, and this process was continued until a 10-5
dilution. On the surface of potato dextrose agar (PDA) medium (Difco Laboratories, Detroit, USA) for fungus
and yeast, and solidified nutritional agar (cross et al.,1998) plate for bacteria, 0.1 ml from each dilution was
applied. The PDA plates were incubated at 25°C, whereas the nutritional agar plates were incubated at 30°C.
After incubation, separate colonies different in shape, color and margins were picked up and re-streaked on
surface of the suitable media to obtain pure isolates then were stored as on Nutrient agar slants for bacteria
and on PDA slants for the fungi (Ismaili-Alaom et al., 2003).

Also, other studies had shown a feeding trial was run to assess the effect of olive cake (OC) in pelleted diets
at 0, 10 and 15% with or without 500 FTU/kg diet of a bacterial E. coli phytase (BECP) for broiler chickens
during early growth phase period (7-28 days of age).

In this case study the chosen fungal isolate was cultivated on PDA broth medium, incubated for three to five
days at 28°C, centrifuged for five minutes at 12,000 g, and then rinsed three times with 0.85% NaCl solution.
The CTAB method, as outlined by Zhang et al. (2010), was utilised to extract the genomic DNA. The DNA
aliquots were stored for later analysis at 20°C.

In a word, it is possible to maximize the nutritious qualities of agro-industrial by-products by using the
fermentation process, based on the study's findings. Utilising its natural microbiota, OC was bioconverted to
improve its digestibility and nutritional value for use in grill diets. Consequently, there would be a large drop
in the cost of feeding, an improvement in financial returns, and a reduction in environmental pollutants. The
use of modified OC in chicken feeding has better economic and environmental conditions, and the effect of
SSF should be seen as a contributing factor to these improvements.

Abo Omar J. 2000. Effect of different levels of olive pulp on the digestibility of broiler chicks. Bethlehem
Univ J. 12: 34-40.

Abo Omar J. 2005. Carcass composition and visceral organ mass of broiler chicks fed different levels of
olive pulp. J Islamic University of Gaza (Series of Natural Studies and Engineering). 13:75-84.
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6. Annex

Questionnaire answers for case study 1

newfeed

FEED FROM FOOD INDUSTRY
BY-PRODUCTS

Sectinn 1of6

NEWFEED ~

Proyecto NEWFEED (www.newfeed-prima.eu)

El objetivo general del proyecto NEWFEED es desarrollar ingredientes alternativas para alimentacion animal
mediante un enfoque de economia circular a través de la conversion de subproductos alimentarios en piensos
secundarios de alto valor para la alimentacién animal.

Se validaran tres cadenas de valor en el area mediterranea y se crearan nuevas oportunidades de negocio
teniendo en cuenta un enfogque multi-actor en su concepcion, configuracion y su evaluacion de sostenibilidad.

El proposito de este cuestionario es identificar los obstaculos y cuellos de botella de 3 cadenas de valor (desde
las materias primas hasta los consumidores) que pueden afectar al uso de estas materias primas alternativas
como piensos secundarios para la alimentacién anima. Estas tres cadenas de valor son:

1) Utilizacion del raspon de la uva de las bodegas para el ganado ovino y bovino lechero. Este estudio de caso
estd dirigido por el centro de investigacion alimentaria AZTI (www.azti.es) y serad validado en Espafia.

2) Utilizacidn de la piel de naranja de las industrias de zumo de naranja para las ovejas lecheras. Este estudio de
caso esta dirigido por National Technical University of Athens (NTUA) y se validara en Grecia.

3) Utilizacion de la subproductos de la industria del aceite de oliva para las aves de corral. Este estudio de caso
esta dirigido por la Heliopolis University for Sustainable Development (HUSD) y se ha validara en Egipto.

El analisis de los datos obtenidos permitira detectar los obstaculos y cuellos de botella que afecten a la
implementacion de las soluciones de valorizacion, asi como la identificacion de casos de éxito, para garantizar
el éxito de la valorizacion de estos subproductos como ingredientes alternativos para alimento animal.
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El proyecto NEWFEED ha recibido financiacion del
programa PRIMA de la Union Europea para la
Investigacion, Desarrollo tecnolégico y Demostracion
bajo el acuerdo marco n® 2013.

QPRIMA

N THE MEDITERRANEAN AREA

La informacién y los puntos de vista expuestos en este cuestionario son los del autor o autores y no reflejan necesariamente
la opinion oficial de 1a Unién Europea. Ni las instituciones y organismos de la Unién Europea ni ninguna persona que actie
en su nombre podrédn ser considerados responsables del uso que pueda hacerse de la informacién contenida en el.

Los datos obtenidos como consecuencia de este estudio seran mantenidos en condiciones de estricta confidencialidad,
haciéndose publicos exclusivamente de forma agregada. Acorde a la Ley Organica 3/2018, de 5 de diciembre, de Proteccion
de Datos Personales y garantia de los derechos digitales.

Number of answers: 10

Percentage of answers in each sector

@ Industria alimentaria

@ Compaiiia logistica y /o valorizadora
) Empresa productora de piensos

@ Ganaderia

Number of employees

® <10
® 1049
@ 50-249
® 250

Food industry

@PRIMA
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Number of answers: 3

:Queé tipo de subproducto organico genera?
3 responses

Subproductos del vino : raspén

de uva 3 (100%)

Cascaras de naranja

Alperujo de la industria del aceite
de oliva

Procedentes del cultivo de
cereales, frutos secos e industria
lactea

o
-y
ra
w

;Qué cantidad de subproductos organicos produce?

2 responses

@ <100ton/ afio

@ 100 - 1,000 ton / afio

@ 1,000 - 10,000 ton / afio
@ 10,000 - 50,000 ton / afio
@ > 50,000 ton / afio

i Es la generacion de esos subproductos estacional en el tiempo?

@ < 3 meses por afio

@ <6 meses por afo

@ <9 meses por afio

@ Regular durante el afio (12 meses al
ano)

3 responses

DPRIMA
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¢Cual es la gestion actual de los subproductos organicos?
3 responses

Gestion como residuo 1(33.3%)

Valorizacion / Reciclaje /

Reutilizacién en otras 2 (66.7%)
aplicaciones
0 1 2
Si es valorizado / reciclado / reutilizado, ¢ Para qué aplicacién final?
2 responses
Industria alimentaria 1 (50%)
Alimentacion animal 0 (0%)
Fertilizantes 0 (0%)
Energia: biomasa, biogas, ... 1 (50%)
0.0 0.2 0.4 0.6 0.8 1.0
¢ Paga por el servicio o recibe algun ingreso por la materia prima?
3 responses
Coste 1(33.3%)
Ingreso 1(33.3%)
Ni coste; ni ingreso 1(33.3%)

0.0 0.2 0.4 0.6 0.8 1.0

Which are the main problems that you face in the management of the by-product?

- The main problems are (from the smallest to the largest)
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o commercialization of new products
o By-product processing and separation in the production lines,

o by-product storage and transport

Do you identify any other problems in managing organic by-products? Please specify

Handling of by-product/lack of specific protocols/training of by-product handlers (farmers/livestock

farmers)

En relacion con el procesado, ;Cuales son los principales problemas?
2 responses

Ausencia de tecnologias 1 (50%)

Alto coste de la inversion 1 (50%)

Necesidad de espacio

(infraestructuras especificas) 0(0%)

Algunos subproductos contienen
sustancias que limitan su uso por 1(50%)
ejemplo en alimentacién animal

0.0 0.2 04 0.6 0.8 1.0

En relacion con el transporte, ;Cuales son los principales problemas?
2 responses

Ausencia de camione.s o 1 (50%)
furgonetas propias

Largas distancias a la planta de 0 (0%)
procesado

Alto coste de la energia 1 (50%)

Transporte multi-producto:
dificultades para evitar 1 (50%)
contaminacion cruzada

0.0 0.2 04 0.6 0.8 1.0

@PRIMA
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En relacion con la separacion de los subproductos organicos en las lineas de produccion, ;Cuéles

son los principales problemas?
2 responses

Ausencia de protocolos de

separacion 1(50%)
Mezcla con otros subproductos 2 (100%)
Limitaciones de espacio 2 (100%)
0 1 2

En relacion con el almacenamiento, ;Cuales son los principales problemas?
2 responses

Vida util del subproducto limitada 2 (100%)

Ausencia de instalaciones de

refrigeracion 1(50%)

Limitaciones de espacio 2 (100%)

necesidad de realizar
modificaciones en industrias para 1 (50%)
conducir subproductos a las in...

0 1 2

En relacion con la comercializacion, ;Cudles son los principales problemas?
2 responses

Ausencia de alternativas reales

de valor 2(100%)

Desconocimiento de mercado 2 (100%)

La propuesta de valor de un
subproducto no iguala/mejora la 1 (50%)
opcion actual, por ejemplo, lai...

0 1 2




They will be interested in obtaining a technological solution for their by-product valorisation as ingredient

for animal feed. The main reasons are:
- to add value to the by-products generated in the winery

- 1. Promote the culture of circular economy and bioeconomy in the Cooperative. 2. Assume
responsibility for the sustainable use of the waste generated. 3. Diversification of products. 4. Economic

benefit
They are interested in obtaining specific solutions for their companies. The main reasons are:
- eliminate the internal management of the by-product

- 1. Collaboration with other entities 2. participate in collaborative networks 3. evaluate the

incorporation of a specific solution adapted to DCOOP's needs.
Additional information

THE GRAPE BY-PRODUCT IS DELIVERED DIRECTLY TO THE ALCOHOL PLANT FOR PROCESSING. WE DO NOT
KNOW WHAT POSSIBILITIES IT COULD HAVE FOR ANIMAL FEED, TAKING INTO ACCOUNT THAT IT CONTAINS
ETHANOL.

Logistic and processing

Number of answers: 2

Si recoge o valoriza algun tipo de subproductos organico, ;Cual recoge o valoriza?
2 responses

Subproductos del vino : raspén

de uva —0(0%)

Cascaras de naranja—0 (0%)

Alperujo de la industria del aceite

- 0,
de oliva 0(0%)

Ninguno—0 (0%)

Aceite vegetal usado, posos de.\ 1 (50%)
café
Subproductos de pescado 1 (50%)

0.0 0.2 0.4 0.6 0.8 1.0
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Si recoge o valoriza algun tipo de subproductos organico, ;Que cantidad?

2 responses

@ < 100 ton / afio

@ 100 - 1,000 ton / afio

@ 1,000 - 10,000 ton / afio
@ 10,000 - 50,000 ton / afio
@ > 50,000 ton / afio

What are the main aspects to consider when collecting or recovering waste or by-products as raw

materials?

- The main problems are (from the smallest to the largest)
o By-product processing and transport
o by-product storage

o commercialization of new products and separation in the production lines

En relacion con la separacion de los subproductos organicos en las lineas de produccion, ;Cuéles

son los principales problemas?
2 responses

Ausencia de protocolos de

) 1 (50%)
separacion

Mezcla con otros subproductos 2 (100%)

Limitaciones de espacio—0 (0%)
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En relacion con el almacenamiento, ;Cuales son los principales problemas?

2 responses

Vida util del subproductos
limitada 2(100%)
Ausencia de |nstalac.:lones‘c'!e 2 (100%)
refrigeracion

Limitaciones de espacio|—0 (0%)

En relacion con el transporte, ;Cuales son los principales problemas?
2 responses

Largas distancias a la planta de 1(50%)
procesado
Alto coste de la energia 1(50%)

Transporte multi-producto:
dificultades para evitar 1(50%)
contaminacion cruzada

0.0 0.2 04 0.6 0.8 1.0

En relacion con el procesado, ;Cudles son los principales problemas?
2 responses

Ausencia de tecnologias 1 (50%)

Alto coste de la inversion 2 (100%)

Necesidad de espacio
(infraestructuras especificas)

0(0%)
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En relacion con la comercializacion, ;Cuales son los principales problemas?
1 response

Ausencia de alternativas reales

de valor 0(0%)

Desconocimiento de mercado 1 (100%)

0.0 0.2 04 0.6 0.8 1.0

They will be interested in obtaining a technological solution for their by-product valorisation as ingredient

for animal feed. The main reasons are:

- Expand markets for by-products that are already exploited today, and open markets for by-

products with potential that are not used today.

- Assessing other innovative technologies against the current one.

They are interested in obtaining specific solutions for their companies. The main reasons are:
- Expand markets and commercial outlets for by-products that we currently handle.

- Evaluate other technological/commercial alternatives for our by-products.

Additional information
Feed industry

Number of answers: 3

Actualmente, ;Incluye algun ingrediente proveniente de subproductos organicos en su

formulacion?
3 responses

@ si
@® No

QPRIMA
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If yes, what by-product is it and why?

- Bran, beet and orange pulp, molasses... to make the formulation cheaper. We will study any other by-

product of potential interest in animal feed.
- biscuit flour for feed cost reduction effect.
If no, what is the reason?

1 response

Lack of continuous availability over time. Apprehension of the partners to the incorporation of new

products, which may modify the characteristics of the resulting meat (colour, smell, etc.).

Sila respuesta es no, ;Incluiria un nuevo ingrediente producido a partir de subproductos organicos

en sus formulaciones si fuera competitivo?
1 response

@ si
® No

Si la respuesta es si, ;Qué cantidad?

[

2 responses

®<5%
@®5-10%
®10-15%
@®:>15%

What are the main aspects to consider when including a new ingredient in the formulations?

- The main problems are (from the smallest to the largest)
o Sustainability

o Food safety: hygienic conditions
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o Consumer acceptance
o Origin-traceability
o Guarantees of supply and nutritional value

o Price

Do you identify any other problems when including a new ingredient in your formulations? Please specify
2 responses

- Handling of the product in the factory
- Morphological alteration of the resulting meat. (either by change of colour, change in odour or

taste)

En relacion al precio, ;Cuales son los principales requerimientos?
3 responses

Mas barato que las actuales

> act 3 (100%)
materias primas

Mismo precio que las actuales

. . -0 (0%)
materias primas

Mo me importa el precio si el
ingrediente es lo suficientemente |0 (0%)
bueno

0 1 2

w

En relacion al valor nutricional, ; En qué estariais mas interesados/as?
3 responses

Fuente de fibra[—0 (0%)

Digestibilidad |0 (0%)

Propiedades

. . —0 (0%
inmunoestimuladoras (0%)

0 1

5]
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En relacion con las garantias de suministro, ; En qué estariais mas interesados/as?
3 responses

Acuerdos comerciales a largo
plazo (> 5 afios)

Acuerdos comerciales a medio
plazo (2-5 afios)

Acuerdos comerciales a corto

plazo (< 2 afios) 2 (66.7%)

Acuerdos especificos (< 1 afio)

En relacion a la sostenibilidad, § En qué estariais mas interesados/as?
3 responses

Nuevas materias primas con
menor impacto en el medio
ambiente

2 (66.7%)

Posibilidad de acceder a
mercado externos

El impacto ambiental no me
preocupa

menor afeccion a sostenibilidad
de nuestro proceso productivo

En relacion a la seguridad alimentaria, ; Cuéles son vuestros requerimientos?
3 responses

Cumplimento de la ley 2 (66.7%)

Total control de los parametros
higiénicos (mas alla de los 1(33.3%)
reguerimientos legales)

Mo me importal—0 (0%)
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En relacion con el origen / trazabilidad, ; Cuales son vuestros requerimientos?

3 responses

Cumplimiento de la ley 3 (100%)

Total control del Origen /
Trazabilidad (mas alla de lo|—0 (0%)
definido por la ley)

No me importa|—0 (0%)

En relacion con la aceptacion por el consumidor, ;Qué os preocupa?

3 responses

Baja aceptacion por los
consumidores debido a la
alimentacion con subproductos...

1 (33.3%)

Alta aceptacion por los
consumidores debido a la mejora
ambiental

1(33.3%)

posible incidencia en la calidad
del producto final (came de
porcino, terneros y potros, y hu...

1(33.3%)

0.0 0.2 04 0.6 0.8 1.0

Si la respuesta es si, ; Estariais dispuesto a pagar un sobre coste?
3 responses

® si
@ No

If yes, what are the reasons?
2 responses

-Added value and differentiation

@PRIMA
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-Less consumption of medicines and longer time for the meat to be well present in the trays (vitamin E).

¢Incluiriais ingredientes con mayor valor como antioxidantes, inmunoestimuladores, etc. que

afiadan mayor valor a las dietas?
3 responses

@ si
® No

Livestock

Number of answers: 2

Actualmente, jincluye algun ingrediente proveniente de subproductos organicos en su

formulacion?
2 responses

@ si
@® No

If the answer is no, what is the reason?

2 answers
-l use little feed, | don't know if it has organic by-products.

-1 don't know if it has by-products

QPRIMA
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Sila respuesta es no, ;Incluiria un nuevo ingrediente producido a partir de subproductos organicos

en sus formulaciones si fuera competitivo?
2 responses

@ si
® No

-The main problems are (from the smallest to the largest)
o Sustainability
o Origin-traceability
o Food safety: hygienic conditions and guarantees of supply and nutritional value

o Consumer acceptance, Price, nutritional value

En relacion al valor nutricional, ;En qué estariais mas interesados/as?
2 responses

Fuente de proteina 2 (100%)
Fuente de fibra|—0 (0%)

Digestibilidad|—0 (0%)

. Propledades 2 (100%)
inmunoestimuladoras

L=}
=y
%]

@PRIMA
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En relacion al precio, ;Cuales son los principales requerimientos?
2 responses

Mas barato que las actuales

materias primas 2(100%)

Mismo precio que las actuales

materias primas 2 (100%)

No me importa el precio si el
ingrediente es lo suficientemente 2 (100%)
bueno

0 1 2

En relacion con las garantias de suministro, ; En qué estariais mas interesados/as?
2 responses

Acuerdos comerciales a largo
plazo (> 5 afios) 0(0%)
Acuerdos comerciales a medio
plazo (2-5 afios) 0 (0%)
Acuerdos comerciales a corto

plazo (< 2 afos) 2 (100%)

Acuerdos especificos (< 1 afio) 2 (100%)

En relacion a la sostenibilidad, § En qué estariais mas interesados/as?
2 responses

Muevas materias primas con
menor impacto en el medio 2 (100%)
ambiente

Posibilidad de acceder a

mercado externos —0(0%)

El impacto ambiental no me
preocupa

—0 (0%)
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En relacion a la seguridad alimentaria, ;Cuéles son vuestros requerimientos?
2 responses

Cumplimento de la ley 2 (100%)

Total control de los parametros
higiénicos (més alla de los|—0 (0%)
reguerimientos legales)

Mo me importa|—0 (0%)

o
-y
5]

En relacion con el origen / trazabilidad, ;Cuales son vuestros requerimientos?
2 responses

Cumplimiento de la ley 1(50%)

Total control del Origen /
Trazabilidad (mas alla de lo 1(50%)
definido por la ley)

Mo me importa|—0 (0%)

0.0 0.2 04 0.6 0.8 1.0

En relacion con la aceptacion por el consumidor, ;Qué os preocupa?
2 responses

Baja aceptacion por los
consumidores debido a la
alimentacién con subproductos...

2 (100%)

Alta aceptacion por los
consumidores debido a la mejora
ambiental

1 (50%)

0 1 2
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¢ Incluirias ingredientes con mayor valor como antioxidantes, inmunoestimuladores, etc. que

afiadan mayor valor a las dietas?
2 responses

@ si
@® No

If yes, what are the reasons?

2 answers

-Because they are more valuable
-Because it has more value

Si la respuesta es si, ; Estarias dispuesto a pagar un sobre coste?

2 responses

@®si
® No

@PRIMA
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Questionnaire answers for case study 2

newfeed

ZQOTPOOH YWHAHZ A=IAX ATNO OAOYAEX
[MTOPTOKAAIOY

Oa BeAape va a@lepwoeTe Alya AeMTd yla va anavtioeTe 0To akoAouBo epwTNUATOAOYLO TIOU EVIACCETAL OTO
mAalolo Tou epeuvnTikoL poypdappatog "Turn food industry by-products into secondary feedstuffs via circular-
economy schemes -NEWFEED" (https://newfeed-prima.eu/). Ztoxog Tou £pyou avtod eival n avantugn kat
UL0BETNON eVAAAUKTIKWY {WOTPOQWY, KABLEPWYOVTAG KL TIPOCEYYLON KUKALKAG olKovopiag atny
KTNVOTPOWLKN TIapaywyrn PETATPETOVTAS Ta LMoTpolovTa TpoPipwy o SeuTepoyevr) (WOTPOPER LYNANC
a&iag. H peheétn nepintwong nov Ba AdaBet ywpa otnv EAAGSa apopa tnv alonoinon gholwy noptokaAiol
arnod Blopnyavieg upol TIOPTOKAALOU TIPOC (WOTPOPR yia MPoRata yaAaKToTapaywynq.

0 oKOTIOG AUTNC TNG £pELVAC ELval VA EVTOTILOEL TA EPTOSLA KAL TIC SUOKOALES 0TI CUYKEKPLKEVN afLaKn
ahvaida (and TIg TPWTEG LAEG £WC TOUC KATAVAAWTEG) WOTE VA KATACTEL SuvaTH N Xpron Twv QAoLWY
noptokailol we {wotpopn.

Euxaplotolpe ek TWV POTEPWY yla TO ¥pOVo 0ag.
H BonBela oag eival moAdTIUN!

To épyo NEWFEED éxel AaBetL xpnupatodotnon amod 1o
npoypappa PRIMA tng Eupwnaikrig Evwong yia Epguva,

PRIMA

IN THE MEDITERRANEAN AREA

Texvoloywkry Avamtuén kot Emidelén Baosl g

oupdwviag-mMhatciov Tou 2013.

OL mAnpodopieg kat oL amoPel; mou ekppAlovial O AUTO TO EPWTNUOTOAOYLO Eival tou/twv ouyypadéa/wv kat Sev
QVTIKOTOTTTPilouV amapaitnta thv enionun yvwun tng Eupwnaikng Evwong. OUte ta Beopkd opyava Kal oL opyaviopol tng
Eupwraikng Evwong, oUTe omolodAmoTe MPOOWTIO TIOU EVEPYEL YLoL Aoyaplaopo toug propei va BewpnBel umevBuvo yia

XPron Twv MANPodopLWY TIOU TEPLEXOVTOL OE QUTA.

Ta 6edopéva OV TTPOKUTITOUV WG OMOTEAECHA QUTAG TG HEAETNG Ba TNPNBoUV UTd GUVBNRKEG AUOTNPENG EUMLOTEUTIKOTNTOG,
KaBLoTwvtag ta SNuoota, moKAELOTIKA OE CUYKEVTIPWTLKA Hopdn. ZUpdwva pe Tov Opyavikd Nopo 3/2018 tng 5n¢ AskepBpiou,

MNpootoaoia Npoowrikwv AeSopévwy Kat eyyunon Yndlakwv SIKawpATwy.

Number of answers: 20

Percentage of answers in each sector
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Mepuoyr ypopipaToe
& Food industry

@ Logistic % valorisation
Companies

@ Feed producers

@ Livestock

Number of employees

®<25

® 2549
o 50-245
& =250

LY YEopRaTos

Food industry

Number of answers: 5

Mowa eival n eTnowa mapaywyn AoV TTOPTOKAALOU;

5 responses

@ <100tnsy

@ 100-1000 tniy

© 1000-10000 tnfy
@ 10000-50000 tniy
@ >50000 iny

What is the annual orange peel production?

- 10000-50000 tn/y

@PRIMA
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- 1000-10000 tn/y

Elval n mapaywyr Tou TaparpolovTog ETTOXLAKN;

5 responses

@ <3 priveg/étog

@ <6 priveg/étog

® <9 priveg/éTog

@ Kaddhn 1 Sidpreida Tou EToug (12 priveg
£T0G)

Is the generation of your organic by-products seasonable?

- Throughout the whole year’ s duration
- <3 months/year

- <9 months/year

Mowa eival n tpéyouoa SLayelpLon Tou TIaparpoiovIog;

5 responses

@ Aaygipion wg ammopAnTo

@ Agiomoinan f AVakUKAWaT

@ Nuwm ZwoTpogr

@ Ty prouSa TTopTokaAloU TNV TIOUAGVE
OE KTVOTPOQOUS, Xwpic kapia
ETEEEpYaATia

What is the current management practice of your by-product?

- Inascending order:
o Fresh feed
o Orange peel is sold to livestock farmers without any treatment

o Valorisation/Recycling

praivia
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Av aflomoteite Tig pAoUBdeg, oe owa edappoyr ipowbeital To vEo Tipoidv;

3 responses

@ Biopnyavia Tpogipwv

® Zworpogr

O ANimmaopa

@ Evipyeia (Biopdda, Bioagpio KTA.)

@ PANEC EQUPPOYEC (XNUIKA, KOANIVTIKG,
(UPUAKEUTIKG...)

If it is valorised / recycled / reused, in which application?

- Animal feed

MANpPuVETE A TIANPWVYECTE yiA TN dLaxeiplon Twy GAOWIYV TIOPTOKAMOU;

dresponses

@ Koatog

@ Képoog

@ Oure kooToG, 0UTE KEPDOG

@ NpooTrabBouv va £xouv kKEPGOg

Do you pay or charge for its management?

- Inascending order:
o Trying to make out profit
o Neither cost nor profit

Mola eival Ta kUpLa TIPoBARUATA TTOU AV TIUE TWITIZETE OTn SLayEiplon Tou
TIapATPolOvVTog;

5 responses

@ XwpioT| CUANOYT] TOU TIPATTRCIOVTOC
EVTOG TNG TIApaywyIkng diadikagiag

@ AmoBrikeuan TTapaT poiovTog

@ MeTagopd Tapampoioviog

@ Emetepyagia TapampoiovTog

@ EpmopeupatoToinan vEwv TIpaiovIwy

Which are the main problems that you face in the management of the by-product?

@PRIMA
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- Inascending order:
o The separate collection of the by-product within the production line

o The by-product’ s storage

Logistic and processing

Number of answers: 5

Le oXE€0N UE TN XWPELO TN CUANOYT, TTola €lval Ta KUpLa TTpoBARpaTa Tou
AVTLUETWITIZETE;

5 responses

@ ATougia TTPWTOKOAAWV XWPIOTNG
OUAROYAG

@ Miypa pe GAANI TIapTTpoiovTa

@ Mepiopiopol Xwpou

@ Nepiopiopoi Adyw TIPOCWITIKOG

In relation to Separation in origin, which are your main problems?

- Inascending order:
o Personnel limitations
o Mixture with other by-products
o Space limitations

Le oxEon Ke TNV armoBrkeuon, Tiola eival Ta KUpLa TIPpoBAAUATA TIOU AV TILETWITIZETE;

4 responses

@ Nepiopiopévn Sidpkeia {wic
TIApATTPOIOVTWV

@ AToudia eyKaTaoTATEWY PUENC

@ Mepiopicpoi xwpou

In relation to Storage, which are your main problems?

- Space limitations

- Limited by-product shelf life

praivia
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e o¥E0N UE TN LETAOPA, TTOLA EivVAL TA KUPLA TIPOBAATA TIOU QVTLETWITIZETE;

3 responses

@ Acsv uTrdpyouv IBIOKTN T OXNuaTa

@ MeydAeg aTOOTACEIG PETAPOPAC PEXD!
To onpeio emegepyaoiag

© Ywnho evepyeiaro KOOTOg

@ Mertagopd TToAMUY TIPOIOVTWV
TAUTOYPOVA: SUTKOAES CITOPUYIC
ETMPOAIVOEWY

In relation to Transportation, which are your main problems?

- High energy cost
- Long transportation distance to the processing plant
- Multi-product transportation: difficulties to avoid cross contamination

Ie oyéon e tnv enefepyacia, Trola sival Ta KUpLA TIPORAAATA TIOU AVTLMETWITIZETE;

4 responses

@ EMeIYn KATGAANAOV TEXVOAOYILV

@ Ywnho kooTOG ETTEVBUDNG

@ ATIaiTnon ¥wpou kol eidikoU eEoAiopol
@ Yywnhd EVEPYEICKD KOOTOC

In relation to Processing, which are your main problems?

- Inascending order:
o High energy cost
o Absence of adequate technologies

o High investment cost

QPRIMA




&)

newfeed

Ze OXEON KE TNV EUTIOPEVUATOITOINON, TIOWL EvVaL TA KUPLA TIRORANUATA TTOU
AVTIPETWITIZETE;

4 responses

@ Aev UTIGPYE! BIOTIUNOT) TV VEWY
TIROIOVTWY

@ EMeyn yvwong g ayopdc

O Aev Eyel agia TO TIAPATTROIOV

@ MNpoc 1o TTapdv Bev uTIdpyouv goRapd
TpoBAHATa ETTOPEURTOTIONTTIC

In relation to Commercialization, which are your main problems?

- Inascending order:

o Currently there are no significant commercialization issues
o Lack of market knowledge

o The by-product has no value

Oa oag evBLEDEPE A TEXVOMOYIKN AUCT yia TNV aEloToinon Twy mapartpoiovTwy

TpOg mapaywyn Zwotpodnc;
5 responses
NAI 5(1
OXl =0 (0%)
0 1 2 3 4 5

Would you be interested in a technology solution to valorise your organic by-products for animal feed?

- Yes
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—

©a Béhate n opdda tou NEWFEED va oag TpoohEPEL LA TIpOCApUOCUEVN Alon yia
Vv eTaLpEla oag;

5 responses

5 (1

Ox1 —0{0%)

Would you like the NEWFEED team to provide you a tailored treatment solution for your company?
- Yes

MNapakahw SWOTE OTIOLETDNTIOTE TIPOTOETES TTANPOPOPLES BEWPELTE EVELAPEPOUTES.

2 responses

Ta teAdeuTala ¥povia e@appofeTal n TEXVLKI) TNG EVONPWONG Kal 6xL n £fpavon Tou TapanpoLovIoc.

Qo plAncoupe TNAEQPWVIKA 6947209469 ZwTt.Matpdykog

Any information you can consider interesting.
Feed industry
Number of answers: 5

XpnOYOTIOLEITE KATTOLO OPYAVLKO TIOPATIPOIOV W CUOTATIKO OTLE {WOTPODES TIOU

TIapAyETE;
5 responses
NAI 1 (20%)
oxl 38l
Evoipwpa kahapmokiod kai
TPIPUANOU 1(20%)
0 1 2 3

Do you currently include any organic by-product as an ingredient in the formulation?
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- Inascending order:
o Yes
o Corn and alfalfa silage

o No

Av val O€ TtoLa TIOGOTNTA KCL TIOLO;

1 response

® <5%
® 5-10%
@ 10-15%
® >15%

If yes, in what amount?

- 10-15%

Av 0xL, TTOLOG gival o Aoyog;

2 responses

Eivar bBuokoho va eviayBel éva vEo CUOTATIKS OTIC JWOTPOYPES KAl AUTO opeileTal oTn hettovpyia
TWY PNXAVNPATWY NS Blopnyaviac.

AEN EXElI ZHTHOEI AMO NEAATEZ

If not, which is the reason?

- ltis hard for a new ingredient to be incorporated in feed and this is due to the operation of the

industrial equipment

- It has not been requested by customers
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—

Av 0y, Ba noaotav JLATEBUEVOL VA TO CUPTIEPIAABETE?

4 responses

@ Nai
® Oy

) £YoUV XPrOILOTIOINTE OTO TIAPEABOV
phoioUg TTopTOKaAIOU

If not, would you include a new ingredient produced from organic by-products in your diets?
- Inascending order:
o Inthe past, they have used orange peel

o No

o Yes

MolEg elval oL KUPLEC ATTALTNOELS VLA VA EVTAEETE v VEO OUOTATIKO OTIC
TIAPAYWHEVES LWOTPODES

5 responses

Tipn
OpeTmikn AZia 4 (81
Efagqpdhon TTpoungeuTuw
ATQAkeId/YyIEVT) TIPWTNG UANG
Mpoghewan

ATTODOYT KOTavaAWTIY

What are the most important requirements when integrating a new ingredient in your formulations?

- Inascending order:
o Supply guarantees
o Origin
o Price
o Hygiene/Food safety
o Consumer acceptance

o Nutritional value
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T & OYECT ME TNV TN, TIOLEG EVAL Ol KUPLEG ATTALTACELS;

5 responses

@ DONVOTERO CTTA TIC TREXOUPEC TIPWTES
UAeg

@ 10ia Tipr PE TIG TPEYOUOEC TIPWITEG UAEG

© Hnpn Sev Traifel poho eav n TTOIGTNTA
TOU QUOTOTIKOU Eival KaAn

In relation to price, what are your requirements?

- Inascending order:
o Same price with the currently used raw material
o Price doesn’ t play role, if the quality of the ingredient is fine

Ye oyeon pe tn datpodikn akia, T Oa oag evilEdpepe;

5 responses

@ Mnyr mpwreivng

@ My vav

@ My Ay

@ Euxohia ot yuwwveuon

@ AVoToDIEYEPTIKEC IBIOTNTEC
@ Sha Ta TTApaTTavW

In relation to Nutritional Value, what are your requirements?

- Inascending order:

o All of the above

o Protein source
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Ye oyeon pe tnv ekaocpaiion Twy ipopunBeuTwy, TL €idoug oupdwvia Ba oag
IKAVOTIOLOUOE;

5 responses

® MokpoTipOBETN EUTTOPIKT TUU@WVIa
TpOURBedc (=5 ypdvia)

@ MeoompdBeoun ELTIOPIKN CUPQWVIa
TTpopnBelag (2-5 ypovia)

@ BpayumpdBeopn EUTIOPIKT| GULPVIa
TTpoUnBeag (<2 ypdvia)

@ EidikéC oupuvieg (<1 xpovo)

In relation to Supply Guaranties, what would you be interested in?

- Special agreements (< 1 year)

Ie oxeon pe v aswpopla, TLBa oag evdIEPEPE TIEPLOCOTEPOD;

4 responses

@ Nézc TpWITEC UAEC PE PIKPOTEPO
TEPIRAMMOVTIKG amoTUTTWHA

@ MiBavoTnTa Siedpnvor) NG ayopdc

) To TepIBakhovTIKG amToTUTIWA Bev
ATTaTYOAE TNV ETCIPEIQ

In relation to Sustainability, what you be interested in?

- Inascending order:
o A possibility of market expansion

o A new raw material with a smaller environmental footprint

Le oyean pe tnv achalela/uyLEw TNE VEAC TIPWTNG UANG, TIOLES ElVAL OL ATIATNCELS;

5 responses

@ Zuppdpguarn pe T vopobeoia

@ Mhrjpric eAeyxog TwV TIAPapETpwY
UYIEIVTC (TTEpO aTTo Ta 60 opifovTol
aTrd TO VOUQ)

© H aopaheia/uyievn Sev amacyohei Tv

eTaipeia
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In relation to Hygiene/Food Safety, what are your requirements?

- Inascending order:
- Compliance with legislation

- Full control of the food safety parameters (beyond what legislation requires)

Le OXEON KE TNV TIPOEAEUOT TNG TIPWTNG UANG, TIOLEC Eival OL ATTALTACELS;

5 responses

@ Zuppdpewon pe ) vopoBeoia

@ MArpng EAEYXOC Twv TIApaPETPLIV
uyiEvng (TTEpa amrd Ta 6oa opifovTal
aTro To vopo)

@ H mpoéheuor e TTPWIMG GANg dev
aTragyokei TNV ETAIPEIT

In relation to Origin, what are your requirements?

- Inascending order:
o Compliance with legislation
o Hygiene/Food Safety is not one of the company’ s concerns

o Full control of the food safety parameters (beyond what legislation requires)

Ze OXEON LE TNV Amodo) Twv KATAVAAWTWY, TIOLEC E(VAL OL KUPLES QVNOUXLES 0ag;

3 responses

@ XapnAn amodoyn Adyw TPOEAEUTN Ao
ATTORANTA TPOQUV

@ Ywnhn ammodoyn Adyw TepIBaAOVTIKIOV
AVITUYIWV

0 H armodoy Twv KaTavalMuTwv ayEeTiZeTd
Ye Baar) TN BPETITIKN agia ToU
TIPOIOVTOC Katl TNG TIHNG TOU

In relation to consumer acceptance, what would be your concerns?

- Inascending order:
o Consumer acceptance relates to the product’ s nutritional value and price

o Small acceptance due to the fact that the raw material is derived from food waste

QPRIMA
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ExETe KATIOLEG AAAEC ATIALTATELS N/KAL QVNOUYIEG OE OXEON UE TN XPnon Tng VEag TpwIng
UANG:
2 responses

Oyt

OXI

Do you have any other requirements/concerns regarding the new raw material’ s use?

- No

- No
H TtpooBnkn EPTTAOUTIOUEVWY CUOTATLKWY OTIWE QVTIOEEIDWTIKWY,
AVOOOBLEYEPTLKWY K.A. TIpoaBETeL akla atnv TeAkn dwotpodn;

4 responses

® N
® Oy

Would the inclusion of enriched ingredients such as antioxidants, inmunoestimulatories, etc. add value to

the final feed?

- Yes

- No

Napakahuw SWOTE OTolECdNoTE TPpOcBeTeg TTAnpodopieg Bewpeite evilAPEPOUTEC.

1 response

Xpnalgomololv eVoipwpa KAAAPTeKLoU aTLC {WoTPOPES TOUC.

Any information you can consider interesting.

- We use corn silage in our animal feeds.

Livestock

QPRIMA
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Number of answers: 10

XpnOLYLOTIOLEITE KATTOLO OPYaVLIKO TIOPATIPOLOV W CUOTATIKO OTLG WO TPohES TIoU
TOPAyYETE;

5 responses

1 (20%)

3 (6l

Evoipupa KaAQpToKIol Kai
TPIPUANIOU 1(20%)

Do you currently include any organic by-product as an ingredient in the formulation?

- Inascending order:
o Yes
o Corn and alfalfa silage
o No

Av valL o€ TTola TIOgOTNTA KAl TIOLO;

6 responses

® <5%
® 510%
@ 10-15%
® >15%

If yes, in what amount?

- <5%
- 5-10%
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Av 6y, TToLoG eival o Aoyoc;

3 responses

Agv pou MpwTabnke KAMmoLo.
AwaBegpotnTa

Mukpn dlaBeopotTnTa

If the answer is no, what is the reason?

- Nobody has suggested the inclusion of a new ingredient to me
- The availability

- Small availability

Av oy, Ba noaotav Slatebevol va To SUPTIEPMA BETE?

3 responses

® Nm
® Oy

If not, would you include a new ingredient produced from organic by-products in your diets?

- Yes

QPRIMA
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Tipr

Opermiki Agia

Efaogpdhian TipopnBeuTwv
AcQaheiYyIEVT TIRWTNG UANG

Mpoéheuan

What are the most important requirements when integrating a new ingredient in your formulations?

- Inascending order:
o Consumer acceptance
o Origin
o Hygiene/Food safety
o Supply guarantees
o Nutritional value
o Price

€ g¥ECN LE TNV TIUN, TIOLEG Elval OL KUPLEG ATIALTNJELS;

10 responses

@ DENVOTEPO CTTO TIC TPEXOUPEG
QwoTPOQEG

@ 1Gia T pe Tig TPEXOUTES JWOTPOGEG

@ H mipr) Sev aifer poho eav n ToIOTNTO
TOU QUOTATIKOU £ivall Kahr

Y

In relation to Price, which are your main requirements?

- Inascending order:
o Cheaper than the currently used animal feed

o Price doesn’ t play role, if the quality of the ingredient is high

o Same price with the currently used animal feed
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Ie oxeon pe tn Swatpodikn akia, L 8a oag evdLEdeps;

10 responses

@ MNnyr Mpwreivng
@ Moy vy

@ Mnyn Ay
@ Eukohia oTn ¥wveuaon
@ AvoTODIEYERTIKEC IDIOTNTEC

® OAA TA MAPAMANO

In relation to Nutritional Value, what would you be interested in?

- Inascending order:
o All of the above
o Easily digestible
o Source protein

L& oxeon pe v eEaopalan Twv mpoundeutwy, TLEdoug cupdwvia Ba oag
IKAVOTIOLOUCTE;

10 responses

@ MakpoTTpoBEcHN EUTIOPIKY CUPGWVIT
TpopnBelag (=5 xpovia)

@ MeooTpOSEcpn ELTTOPIKN CULGLUVIa
TpopnBelag (2-5 xpovia)

@ BpaxuTipoBeopn eRTIOIKT ouPpvia
TIpopnBelag (<2 xpovia)

@ Eidikéc ouppuviec (<1 xpdvo)

In relation to Supply Guaranties, what would you be interested in?

- Inascending order:
o Mid-term commercial supply agreement (2-5 years)
o Short-term commercial supply agreement (< 2 years)

o Special Agreements (< 1 year)

QPRIMA
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Ye oyeon pe v aswpopla, TLBa oag evALEPEPE TIEPLOCOTEPO;

@ NEeC TIPWTEC UAEC UE PIKPATEPO
TEpIBaMOVTIKG ammoTUTWHa

@ MidavamTa diedpnvor TG ayopag

) To TepIBAAMOVTIKG CTTOTUTTWUA SEV
aTTaoyOAEl TNV ETAIpEiT

In relation to Sustainability, what would you be interested in?

10 responses

- Inascending order:
o Environmental footprint is not one of company’ s concerns
o The possibility of a market expansion
o New raw materials with a smaller environmental footprint

T o¥Eon e TNV aoGAAELa/UyLEWVT] TNG VEQC TIPWTNC UANG, TIOLEC £(VAL Ol QTTALLTH OELG;

10 responses

@ Zuppdppuion pe T vopoBecia

@ Mhrpng Eheyog Twv TIApapéTpuv
UyIgVTC (TTERQ aTTO Ta OTQ opifovTal
aTro 1o VOHOo)

@ H aopakeia/uyiev Sev amagyohei v

eTaIpeia

In relation to Hygiene/Food Safety, what are your requirements?

- Inascending order:
o Compliance with legislation

o Full control of the food safety parameters (beyond what legislation requires)

QPRIMA
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T OYECT UE TNV TIPOEAEUOT] TNC TIPWTNG UANG, TIOLEC EIVAL OL ATTALTAOELG;

10 responses

@ Zuppopewon pe T vopoBecia

@ Nirpng EAeyXog Twv TIOPapETpLIY
uylenng (TTEpa ammo Ta 6oa opifovTal
aTTo TO VOpO)

@ H mpoéheuan Tng TpwIng UAng ev
aTracyohei TNV ETaIpEia

In relation to Origin, what are your requirements?

- Full control of the food safety parameters (beyond what legislation requires)
- Compliance with the legislation
Y€ OYEON LE TNV QUITOBOY M TWV KATAVOAWTWY, TIOLEG E(VaL OL KUPLEC QVNOUXIEC 0ag;
9 responses
@] XanAﬂ cmoboxn Adyw TTPOEAEUTT a0
aTTORANTA TpOQUV

@ YwnAr amodoyr Adyw TEPIBAAAOVTIKUIV
AVITUYILV

In relation to Consumer acceptance, what would be your concerns?

- Inascending order:

o Small acceptance due to the fact that the raw material is derived from food waste

o High acceptance due to environmental concerns

Ex£te kATIOLEG AMEG ATIALTACELS /KAL QVNOUXLEG O OXETN PE TN XPNon TN VEASG TIPWITNG
UANG;

2 responses

Na mpodyel TNV UYELa Kat TNV TapaywyLKoTnTd Twy Jwwy

01 BACIKEC avnaUXies pac mnyaZouy ame To yeyovocg OTL oTnv EANGDa oAl Alyol mpopnBsuTéc éxouv
TLOTOTOLNPEVA TIPOLOVTA WE TIPOC TNV MOLGTNTE, TNV dlatpopikn agia Kal Tnv dladlkacia mapaywync
TOUC, OTIWE ETLONG KAl TNV AMoQUYN avaAnpne euBOvnNg aTny MepiTTwan mow sLamoTwdoly
mpoBAnpata otic Zwwotpopec (aphatotivee, emPBAafeic ovalec amo pavtiopata, Amdcpart, KAT)
TIOU UTMOpOUY Va ETNPPEAcoLY TNy UYELD KaL TNV anédoan TWY MapaywyIKwy Juwwy.
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If you have selected Other requirements, what would be your concerns?

- To promote animals’ health and productivity
- Our main concerns come from the fact that in Greece very few suppliers provide certified products
that regard to the quality, the nutritional value and the production process, as well as the attitude
of avoiding taking the respective responsibility in case problems occur that could possibly affect the
health and the efficiency of productive animals.
H mtpocBnkn EUTTAOUTIOUEVIY CUCTATLKWY OTIWS avVTIOEEIBW TIKWY,

avooodLEYEPTLKWY K.a. TipooBeTeL afla otnv TeMkn {wotpodn;

10 responses

® Nai
® Oy

Would the inclusion of enriched ingredients such as antioxidants, inmunoestimulatories, etc. add value to

the final feed?

- Yes

Mapakaiu SWOTE OTIOLETBNTMOTE TIPOTBETEC TTANPODOPLES BEWPELTE EVILADEPOUTEG.

1 response

Exoupe ypnalponotioelo To mapehov (akopa Kat To mpoopate) EVolpuwHaTd TopToKaklold ano
BlawopeTIKoLC MpopnBeuTEC wpic opwe oTabepr) MOLOTNTA. ZTNV TEAEUTALA TEPIMTWAN HLAKOTINKE
N Xpron Toug yLati dStapdvnke adlkalohoynTn apvnTiki eTNTwon Toug oTa {wa. H Tehevtala pmopet
va yLve L QvTIANTITA yiaTl ML 8 guvamTa £Tn £X0ULE Kpatroel oTabepd oltnpéatlo, SokLualovtag
KATolEC aVTioTOLXEC Tpoabrke (1 TV popd) mpoomawvtac va BeATWEoLE i va Bwpakigoupe Tnv
UyEia Twy Cwwy Kal Tnv anoedoan Toug.

Any information you can consider interesting.

- We have used in the past, even at the most recent one, orange silages from different suppliers, but
with no constant quantity characteristics. On the last case, their use was stopped because there was
noted an inexcusably negative impact on animals. The impact was more than obvious, since
throughout 8 consecutive years, we have managed to keep a constant diet, making trials with

respective additives (one at a time) in our effort to promote or secure the animals’ health and

efficiency.

PPRIMA
F
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Questionnaire answers for case study 3

»<
L]

NEWFEED Project Questionnaire

The overall objective of the project is to develop and adopt alternative animal feeds, setting up a circular -
economy approach in the livestock production by turning food by-products into high value secondary
feedstuff for animal feed. |

The purpose of this survey is to identify hurdles and bottlenecks of 3 specific whole value chains (from raw
materials to consumers) to enable the use of these alternative raw materials as secondary feedstuffs for
feed. These three value chains are:

1)Use of grape stem from wineries for dairy sheep and cattle

2) Use of orange peel from orange juice industries for dairy sheep and

3) Use of olive cake form olive oil industry by-products for poultry.

The analysis of obtained data will detect hurdles and bottlenecks that prevent the full implementation of
valorisation solutions, as well as the description of success stories in the valorisation of by-products to be
used as animal feed.

Three value chains at the Mediterranean area will be validated to create new business opportunities based on

a multi-actor approach in their conception, configuration, and its sustainability assessment:

* The 1st case study will assess the use of grape stem from wineries as a second-generation feedstuff to
produce a new feed ingredient for ruminants (dairy sheep and cattle). This case study is led by AZTI and

tested in Spain.

+ The 2nd case study will assess the use of orange peel from orange juice industry to produce an improved

feed ingredient for ruminants (dairy sheep). This case study is led by NTUA and tested in Greece.

+ The 3rd case study will assess the use of olive cake from olive oil industry to produce an improved feed
ingredient for poultry (broiler chicken). This case study is led by HUSD and tested in Egypt. -

10 participants in this survey:

e Food industry (1)
e Logistic and valorisation companies (5)
e Livestock (4)

company category
10 responses
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Number of employees: between 3 to 120 employees.

Cpals gal) slac

10 responses

2
(20%)

1 (10%) 1 1
(10%) (10%)

1 (10%)

3 8 9 15 20 43 75 103 115

Food industry

Types of organic waste produced by your industry?
1 response
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What is the amount of organic waste produced by your industry?

1 response

Are these organic waste produced seasonally?
1 response
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If it is recycled, reused or increased in value, what is the method used for that?
1 response
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What is the current approach to how to use this organic waste?
1 response
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Main important aspects:

e There is income for collecting the waste. While managing waste storage is the main issue.
e Due to lack of space. There are no private trucks to transport the waste on a regular basis.
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What are the most important problems you face when managing this organic waste?
<font style="vertical-align: inherit;"><font style="vertical-align: inherit;">1 response</font></font>
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With regard to the treatment of this waste, what are the most important problems that you face?
1 response
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With regard to transportation, what are the most important problems you face?
<font style="vertical-align: inherit;"><font style="vertical-align: inherit;">1 response</font></font>
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Logistic & valorisation companies

e 2 participants are distributing company
e none 66 %, animal feed 33 %.
e lack of storage
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What are the types of food factory waste that it collects or works to increase its value?
3 responses
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With regard to storage, what is the main problem you face?
2 responses
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Main important aspects:

e Long distance, High prices of the transportation
e lack of space, lack of technology
e lack of knowledge of these alternative

QPRIMA
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With regard to transportation, what is the main problem you face?
<font style="vertical-align: inherit;"><font style="vertical-align: inherit;">2 responses</font></font>

With regard to manufacturing, what is the main problem you face?
<font style="vertical-align: inherit;"><font style="vertical-align: inherit;">2 responses</font></font>

In terms of marketing or promotion, what is the main problem you face?
<font style="vertical-align: inherit;"><font style="vertical-align: inherit;">2 responses</font></font>
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Are you interested in finding an alternative technology solution to increase the value of organic

by-products for animal feed?
2 responses

[ B

Would you like the NEWFEED team to offer you a customized solution for your business?
<font style="vertical-align: inherit;"><font style="vertical-align: inherit;">2 responses</font></font>
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Reasons behind that:

e Reducing the cost - increasing the profit - the possibility of establishing a small factory
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Livestock

Do you currently include any organic by-product as an ingredient in your formulation?
4 responses

o~
o

If not, will you include a new ingredient that is produced from organic by-products in your diets?
<font style="vertical-align: inherit,"><font style="vertical-align: inherit,">4 responses</font></font>
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o

What are the most important requirements when incorporating a new ingredient into your

formulations?
<font style="vertical-align: inherit;"><font style="vertical-align: inherit;">4 responses</font></font>
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Main important aspects:

e Lessthan 2 years 25 %, less than 1 year 25 %, between 5-2 years 50 %
e Protein 50 %, digestible 50 %
e Expand in market 25 %, sustainability is not my concerns 75 %.

In terms of guarantees of supply, what might you be interested in?
<font style="vertical-align: inherit;"><font style="vertical-align: inherit;">4 responses</font></font>
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In terms of nutritional value, what might you be interested in?
<font style="vertical-align: inherit;"><font style="vertical-align: inherit;">4 responses</font></font>

In terms of sustainability, what might you be interested in?

<font style="vertical-align: inherit;"><font style="vertical-align: inherit;,">4 responses</font></font>
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Regarding food safety, what are your requirements?
<font style="vertical-align: inherit;"><font style="vertical-align: inherit;">4 responses</font></font>
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In terms of consumer acceptance, what are your concerns?
<font style="vertical-align: inherit,"><font style="vertical-align: inherit,">4 responses</font></font>
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