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Executive summary 

This deliverable summarizes the final products produced and delivered to industrial end users 

for market test based on feed stocks of rapeseeds, tomatoes, and citrus fruits.  
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1. INTRODUCTION 

During the Pro-Enrich project, different biorefinery processes have been developed from feedstocks 

of olives, rapeseeds, tomatoes and citrus fruits. Some of these processes have led to several Pro-

Enrich products that are being tested in formulated market products by end users. The objective of 

this deliverable is to provide an overview of products produced and delivered to industrial end users 

for market test based on feedstocks of rapeseeds, tomatoes and citrus fruits. Some of the products 

described here were previously reported in D4.2. and have been updated in this deliverable. The 

following table features a summary of all the samples produced by each partner involved. The testing 

of samples is reported in D5.6 Final performance assessment report all end users due in M35. 

 

 

Sample name Raw material Partner  Amount 

Carotenoids-rich tomato oleoresin Cherry tomatoes Natac 20 g 

Carotenoids-rich tomato powder Cherry tomatoes Natac 50 g 

Protein hydrolysate from tomato seeds Tomato pomace BU 40 g 

Citrus, dry extract, 60% Hesperidin Orange peel Natac 300 g 

Citrus, dry extract, 90% Hesperidin Orange peel Natac 300 g 

Protein extract from hot-pressed rapeseed cake 
(batch 1) 

Rapeseed  DTI 5 kg 

Protein extract from hot-pressed rapeseed cake 
(batch 2) 

Rapeseed  DTI 5 kg 

Protein extract from cold-pressed rapeseed cake 
(batch 4) 

Rapeseed  DTI 0.1 kg 

Protein extract from cold-pressed rapeseed cake 
(batch 5) 

Rapeseed  DTI 0.5 kg 

Protein extract from cold-pressed rapeseed cake 
(batch 8) 

Rapeseed  DTI 1 kg 

Protein extract from cold-pressed rapeseed cake 
(batch 11) 

Rapeseed  DTI 1 kg 

Protein extract from cold-pressed rapeseed cake 
(batch 16) 

Rapeseed  DTI 0.7 kg 

Protein extract from hot-pressed rapeseed cake 
(batch 17) 

Rapeseed  DTI 5.5 kg 
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2. PRODUCTS OBTAINED FROM TOMATOES 
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Figure 1. Carotenoids-rich tomato oleoresin. 

 

  



Deliverable D4.9 | Pro-Enrich Project | Grant agreement number. 792050 

 

8 | P a g e  
 

 

  



Deliverable D4.9 | Pro-Enrich Project | Grant agreement number. 792050 

 

9 | P a g e  
 

 

 

Figure 2. Carotenoids-rich tomato powder. 
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Technical Data Sheet 

 

1. Sample ref. BU34.21 2. Date of sampling 29.6.2021 

3. Sample name Protein hydrolysate from tomato seeds 

4. Plant origin Tomato pomace after removing juice (50 kg) - supplied 

frozen from Agrofusion 

5. Country of origin Ukraine 

6. Processing 

 

Sedimentation of seeds and skimming off peel and pulp on 

surface. High shear mixing of seeds and hydrolysis with 

Neutrase at neutral pH, centrifugation and rotary 

evaporation. 

7. Appearance Pale yellow 

powder 

5. Quantity 40 g 

8. Ingredients Protein content 

35.9% 

9. Hazards Unlikely to be hazardous although tests have not been 

performed; unlikely to be hazardous to the environment 

10. Storage Keep dry at room temperature 

11. Comments 

 

Crude protein hydrolysate from tomato seeds for testing by 

end-users of the consortium. 
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3. PRODUCTS OBTAINED FROM CITRUS 
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Figure 3. Citrus, dry extract, 60% Hesperidin. 
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Figure 4. Citrus, dry extract, 90% Hesperidin. 
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4. PRODUCTS OBTAINED FROM RAPE SEEDS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Technical Data Sheet 

(updated from D4.2) 

 

1. Sample ref. Pro-Enrich; demo batch 

no. 01; sample no. 4-1 

2. Date of 

sampling 

02/2019 

3. Sample name Protein extract from hot-pressed rapeseed cake 

4. Appearance Light yellow very fine 

powder Pleasant smell 

5. Quantity 5 kg 

6. Ingredients Lignocellulose: Protein, sugars, dietary fibers, organic acids, 

phenols, lipids 

Protein: 29.5 % 
 

7. Hazards Inhalation may cause allergic reaction; unhazardous to the 

environment 

8. Storage Keep dry at room temperature 

9. Comments 

 

Protein extract from hot pressed rapeseed cake for 

demonstration and testing by end-users of the consortium. 
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Technical Data Sheet 

(updated from D4.2) 

 

 

1. Sample ref. Pro-Enrich; demo batch 

no. 02; sample no. 4-2 

2. Date of 

sampling 

02/2019 

3. Sample name Protein extract from hot-pressed rapeseed cake 

4. Appearance Light yellow very fine 

powderPleasant smell 

5. Quantity 5 kg 

6. Ingredients Lignocellulose: Protein, sugars, dietary fibres, organic acids, 

phenols, lipids 

Protein: 26.7 % 
 

7. Hazards Inhalation may cause allergic reaction; unhazardous to the 

environment 

8. Storage Keep dry at room temperature 

9. Comments 

 

Protein extract from hot pressed rapeseed cake for 

demonstration and testing by end-users of the consortium. 
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Technical Data Sheet 

 

 

1. Sample ref. Pro-Enrich; demo batch 

no. 04; sample no. 4-1 

2. Date of 

sampling 

04/2019 

3. Sample name Protein extract from cold-pressed rapeseed cake 

4. Appearance Dark yellow very fine 

powderPleasant smell 

5. Quantity 0.1 kg 

6. Ingredients Lignocellulose: Protein, sugars, dietary fibres, organic acids, 

phenols, lipids 

Protein: data not available 
 

7. Hazards Inhalation may cause allergic reaction; unhazardous to the 

environment 

8. Storage Keep dry at room temperature 

9. Comments 

 

Protein extract from hot pressed rapeseed cake for 

demonstration and testing by end-users of the consortium. 
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Technical Data Sheet 

 

 

1. Sample ref. Pro-Enrich; demo batch 

no.05; sample no. 4-1 

2. Date of 

sampling 

06/2019 

3. Sample name Protein concentrate from cold-pressed rapeseed cake 

4. Appearance Dark yellow very fine 

powder 

Pleasant smell 

5. Quantity 0.5 kg 

6. Ingredients Lignocellulose: Protein, sugars, dietary fibres, organic acids, 

phenols, lipids, tannin 

Protein: 56.6 % 
 

7. Hazards Inhalation may cause allergic reaction; unhazardous to the 

environment 

8. Storage Keep dry at room temperature 

9. Comments 

 

Protein isolate from cold pressed rapeseed cake for 

demonstration and testing by end-users of the consortium. 

 

 



Deliverable D4.9 | Pro-Enrich Project | Grant agreement number. 792050 

 

19 | P a g e  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Technical Data Sheet 

 

 

1. Sample ref. Pro-Enrich; demo batch 

no. 08; sample no. S011 

2. Date of 

sampling 

05/2020 

3. Sample name Protein concentrate from cold-pressed rapeseed cake 

4. Appearance Light yellow very fine 

powder 

5. Quantity 1 kg 

6. Ingredients Lignocellulose: Protein, sugars, dietary fibres, organic acids, 

phenols, lipids, tannin 

Protein: 70.8 % 

Lipid: 0.3 % 

 
 

7. Hazards Inhalation may cause allergic reaction; unhazardous to the 

environment 

8. Storage Keep dry at room temperature 

9. Comments 

 

Protein concentrate from cold pressed rapeseed cake for 

demonstration and testing by end-users of the consortium. 
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Technical Data Sheet 

 

 

1. Sample ref. Pro-Enrich; demo batch 

no. 11; sample no. S010 

2. Date of 

sampling 

03/2020 

3. Sample name Protein isolate from cold-pressed rapeseed cake 

4. Appearance Light yellow very fine 

powder 

5. Quantity 1 kg 

6. Ingredients Lignocellulose: Protein, sugars, dietary fibres, organic acids, 

phenols, lipids, tannin 

Protein: 91.8 % 

Lipids: <0.3 % 

Sugars:  3 - 4% 

Ash: 3 - 4 % 

7. Hazards Inhalation may cause allergic reaction; unhazardous to the 

environment 

8. Storage Keep dry at room temperature 

9. Comments 

 

Protein isolate from cold-pressed rapeseed cake for 

demonstration and testing by end-users of the consortium. 
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Technical Data Sheet 

 

 

1. Sample ref. Pro-Enrich; demo batch 

no. 16; sample no. S011 

2. Date of 

sampling 

07/2021 

3. Sample name Protein extract from cold-pressed rapeseed cake 

4. Appearance Light yellow very fine 

powder 

Sticky during handling 

Pleasant smell 

5. Quantity 0.7  kg 

6. Ingredients Lignocellulose: Protein, sugars, dietary fibres, organic acids, 

phenols, lipids, tannin 

Protein: 30 % (preliminary results) 
 

7. Hazards Inhalation may cause allergic reaction; unhazardous to the 

environment 

8. Storage Keep dry at room temperature 

9. Comments 

 

Protein extract from cold-pressed rapeseed cake for 

demonstration and testing by end-users of the consortium. 
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Technical Data Sheet 

 

 

1. Sample ref. Pro-Enrich; demo batch 

no. 17; sample no. S016 

2. Date of 

sampling 

07/2021 

3. Sample name Protein concentrate from hot-pressed rapeseed cake 

4. Appearance Dark yellow very fine 

powder 

Pleasant smell 

5. Quantity 5.5 kg 

6. Ingredients Lignocellulose: Protein, sugars, dietary fibres, organic acids, 

phenols, lipids 

Protein: 72.8 % 
 

7. Hazards Inhalation may cause allergic reaction; unhazardous to the 

environment 

8. Storage Keep dry at room temperature 

9. Comments 

 

Protein concentrate from hot pressed rapeseed cake for 

demonstration and testing by end-users of the consortium. 
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5. CONCLUSIONS  

Several products have been successfully extracted by partners Danish Technological Institute, Natac 

and Bangor University. The functionality of the products is being tested by end users for specific 

applications: pet food, food, adhesives and/or cosmetics.  
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