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MULTITRACES -  Module 2 

SKILLS 

Knowledge: 
 Description and use of basic theories, concepts and methods on agri-food technologies. 

 Explaining and interpreting the principles and methods used in the technological processes in the food chain, identifying the by-

products and wastes resulting from the different chain of raw materials valorisation   

 Management of technologies for valorisation of by-products and waste in the food industry and ensuring environmental protection. 

Abilities: 
 Monitoring and control of the technological processes in the food industry, application of basic principles and methods in the field 

for identifying risk situations and proposing solutions. 

 Knowledge of the problems regarding the valorisation of the by-products that result in the technological processes of obtaining 

food products and the proposal of measures for the most efficient use of the handy substances from the by-products and waste 

resulted in the food industry 

GENERAL OBJECTIVE OF THE COURSE 
Knowledge of the principles and methods for the most efficient valorisation of by-products and waste from the agri-food sector. Their 

reintroduction into the economic circuit is the basic principle of the circular economy. 



CONTENT OF MODULE 2 

1. Valorisation of by-products and waste in the agri-food sector by implementing the circular economy 

2. Valorisation of dairy industry by-products 

3. Valorisation of the wine industry by-products and wastes 

4. Valorisation of the beer industry by-products and wastes 

5. Valorisation of the vegetable canning industry by-products and waste 

6. Valorisation of inedible eggs and egg shells 

7. Valorisation of the vegetable oil industry by-products and waste 

8. Valorisation of the sugar industry  by-products and waste 

9. Valorisation of slaughterhouse by-products and waste 

10. Valorisation of the fish industry by-products 

11. Valorisation of by-products and cereal waste 

12. Valorisation of beekeeping by-products 

13. Valorisation of the wood processing by-products and waste 



1. Valorisation of by-products and waste in the agri-food sector 

by implementing  the circular economy 

Food wastes valorisation ( Ravindran and Jaiswal, 2016 ) 



Figure 1.3. Representation of the agri-food sector (Gavrilă, 2011). 

Non-specific waste 
 

The quantity and quality of non-specific waste is 

practically independent of the type and quality of the 

finished product (Botiş Nistoran, 2014). 
E.g.: containers for chemicals used in the cleaning and 

disinfection of installations. 
 

Specific waste 

The quantity generated by the specific waste reported at the 

production level can only be modified by technical means 

(Botiş Nistoran, 2014). 
E.g.: barley grains depleted from brewing, slaughter by-products 

from meat production, potato or citrus peels, stale bread, etc. 

Waste means any substance, preparation or any object from the categories established by the specific 

legislation on the waste regime, which the holder discards, intends or has the obligation to dispose of. 



Valorisation is any operation whose main result is that the waste serves a useful purpose by 

replacing other materials that have been used for a particular purpose or that the waste is 

prepared to serve that purpose in businesses or in the economy in general. 

By-product means a substance or object which results from a production process the main 

objective of which is not to produce it and which satisfies, cumulatively, the following 

conditions: 

a) the subsequent use of the substance or object is certain; 

b) the substance or object may be used directly, without being subjected to any other 

processing in addition to that provided by ordinary industrial practice; 

c) the substance or object is produced as an integral part of a production process; 

d) the subsequent use is legal, in the sense that the substance or object meets all relevant 

requirements related to the product, environmental protection and health protection for the 

specific use and will not produce overall harmful effects on the environment or public 

health. 



Figure 1.2 a) Linear economy (Rajković et al., 2020);                                                                                  b) Circular economy. 

Circular economy - as a model of production and consumption that involves the sharing, reuse, repair, 

renovation and recycling of existing materials and products as much as possible. In this way, the product life 

cycle is extended. 

The circular economy (Figure 1.2b) is different from the traditional economic model, the linear economy, 

which consists of “buy-consume-throw” (Figure 1.2a.)  



Reducing food loss and waste presents unique opportunities to create 

value, local businesses and jobs. 

CIRCULAR ECONOMY  

IS AN ECONOMY THAT PRODUCES ZERO WASTE 

CIRCULAR ECONOMY knows several definitions and interpretations. In its most 

generous terms it means: 

• superior valorisation of raw materials, 

• sustainable use of nature offers us, including renewable energy sources, 

• reintroduction in new economic cycles of by-products and waste 

• reintroduction in new technological processes of the different components of the 

final product when it reaches the end of its lifecycle; 

• high energy efficiency, automation and computerisation of production activities. 



The result will be the innovation of new products and technologies, a decrease in the 

amount of disposable waste as close to zero as possible, a cleaner and healthier 

environment for all of us. 

 

The most correct way to achieve these objectives is for the design of new production 

capacities, the opening of a new business to be done by considering the circular 

economy at each stage of the raw material transformation chain. 

 

The purpose of this Module 2 is for you to understand how it should be thought, 

since the project phase, an agri-food business,  the way in which by-products 

and waste can be valorised. 



Milk is a white-yellow, sweet-tasting liquid which is obtained by the complete and 

uninterrupted milking of healthy, properly fed and cared for animals  

 

From the main technological processes which take place in the dairy industry result 

three by-products: 

• skimmed milk resulting from the separation of cream from milk; 

• buttermilk resulting from the butter manufacture; 

• whey resulting from the manufacture of cheeses, casein and protein coprecipitates. 

 

These by-products as well as the products resulting from their industrial processing 

can be used in human food, for animal feed, as well as for various technical 

purposes (chemical industry, pharmaceutical industry, paper industry, textile 

industry, etc.). 

2. Valorisation of dairy industry by-products  



Ways  of milk valorisation (Azzouz, 2002). 



3. VALORISATION OF THE WINE INDUSTRY  
BY-PRODUCTS AND WASTES 

Grapes, as a raw material for industrialisation, are used to obtain food 

products such as fresh grape wine pressing, juice, wines, distillates, etc.  

In the wine industry in the technological stages for obtaining wine as a 

finished product, a series of by-products and wastes results for which the 

mass weight, the chemical composition and the vegetal structure vary in 

wide limits  

Wine is a drink obtained by partial or total alcoholic fermentation of sugars 

from crushed grapes or wine pressing. 

 

Wine pressing is the liquid resulting from fresh grapes, by free draining or 

by authorised physical processes. 

Source: https://webnwalk.ro/wp-content/uploads/struguri.jpg 
https://www.descoperimromania.ro/vinul-complicele-sanatatii-noastre/ 
https://medium.com/@ellazhai/grape-pomace-composting-technology-1937f24d168f  
 

https://webnwalk.ro/wp-content/uploads/struguri.jpg
https://webnwalk.ro/wp-content/uploads/struguri.jpg
https://webnwalk.ro/wp-content/uploads/struguri.jpg


Grape by-products generation during 

wine production process  

(Kalli et al., 2018) 



The wine industry results in a series of by-products and wine waste, such as: 

- bunches:  

- pomace: 

- wine yeasts 

- deposits or sediments  

- deposits from the wine clarifying 

- tartar (lime stone) 

- draff  

- ethyl alcohol 

- tartaric acid and tartrates 

- seed oil 

- tannin:  

- food colouring 

- grits 



4. Valorisation of the beer industry by-products and wastes 

Beer is a low-alcohol, non-distilled beverage, obtained by alcoholic fermentation, with 

the help of yeast, a wort made from malt, water and hops, the malt being able to be 

partially replaced with unmalted cereals (corn, broken rice, barley) and possibly 

enzymes  

The main raw materials used in the beer industry are barley, water and hops, also 

adding unmalted cereals and selected yeast crops. 

 

Malt is a product obtained by germinating barley seeds under special conditions, in 

order to accumulate enzymes and disintegrate macromolecular substances in the grain. 

 

Hops is a plant with yellow-green flowers, whose aromatic and bitter female 

inflorescences are used in brewing. Due to the compounds it contains in the cones, 

hops largely influences the taste, aroma, colour, clarity and preservation power of 

beer. 

Source: https://www.risco.ro/suport/avantaje-servicii-risco/marcile-de-bere-preferate-de-romani-top-5-producatori-1290 
https://www.quora.com/What-is-the-difference-between-barley-and-Malt 
https://www.infocasasigradina.ro/articole/ghidul-gradinarului-22/cultivare-hamei-mancare-de-hamei-1255.html  
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The by-products obtained in the beer industry are the following: 
 

• cereal waste; 

• malt germs (rootlets) ; 

• malt draff; 

• protein sediment (trub); 

• primary fermentation foam; 

• yeast; 

• carbon dioxide. 

Schematic representation of the brewing process and points where the main by‐products are 

generated (Karlović et al., 2020) 



5. Valorisation of the vegetable canning industry by-products and waste 

By-products from fruit and vegetables are leftover like seed, pulp, skin or pomace, accounting to 

10–35% of raw mass.  

 

Generally, they are used as animal feed or for production of biomaterials, biofuels, biogas, platform 

chemicals and bio-fertilisers through biological processes (Dilucia et al., 2020).  

Valorisation of fruit and vegetable by-products (Kowalska et al., 2017) 



6. Valorisation of inedible eggs and egg shells 

An egg is a complete food with a high nutritional value and is used as a food for 

both dietary purposes and in the normal diet. 

 

The fully formed egg consists of 10% shell, 59% egg white, 30% yolk and 1% 

shell membranes 
 

Egg by-products and waste: 

• degraded eggs;  

• eggshell 

Degraded eggs have a number of technical uses: 

• in the leather industry; 

• in the dye industry; 

• use in painting; 

• for obtaining synthetic products; 

• for preparing glues and pencils  

Source: https://www.mentalfloss.com/article/94301/12-ways-use-leftover-eggshells 



Valorisation of eggshell waste (Waheed et al.,2020) 



7. Valorisation of the vegetable oil industry by-products and waste 

Vegetable oil is is the fat extracted from seeds or other plant parts. 

The by-products and wastes resulting from both the manufacture of 

crude oils and their further processing are: 

• shells;          

• groats;          

• soapstock (obtaining pharmaceutical glycerin);          

• dregs (obtaining phosphatide concentrate and obtaining sterine 

concentrate);   

        

The complex valorisation of the entire range of by-products and 

waste results in a significant reduction in the cost price of the 

finished oil and increases the profitability of factories in the branch 

of vegetable oil industry  

Source: https://www.shutterstock.com/search/cereal+plant 
,  

https://www.shutterstock.com/search/cereal+plant
https://www.shutterstock.com/search/cereal+plant
https://www.shutterstock.com/search/cereal+plant


8. Valorisation of the sugar industry by-products and waste  

Sugar is one of the most important foods, being a product which the human 

body fully assimilates, characterised by a high caloric value. 

 

The raw materials for making sugar are sugar beet (Figure 8.1.) and sugar cane. 

The by-products resulting from the manufacture of sugar beet sugar are as 

follows: 

• beet leaves;          

• beet stalks;          

• beet marc;          

• molasses;          

• filtration sludge.  

Source: https://www.anunturi-agricultura.ro/blog/sfecla-de-zahar-planta-cu-benefici-necunoscute/ 
https://biotaste.ro/produs/zahar-de-trestie-bio-panela-alternativa3-1kg/ 
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Sugar industry by-products (Athira et al., 2018) 



Schematic of complete use of sugarbeet into value-added products (Finkenstadt, 2013) 



9. Valorisation of slaughterhouse By-products and waste 

Meat and meat products form an important segment of the 

human diet because they provide essential nutrients which 

cannot be easily obtained through vegetables and their derived 

products. 

 

Animal by-products include all parts of a live animal that are not 

part of the dressed carcass such as liver, heart, rumen contents, 

kidney, blood, fats, spleen and meat trimmings. 

 

Animal by-products can be grouped into: 

• non-carcass meat (EBPs)  

• non-meat products (IEBPs)  



Classification of animal by-products (Alao et al. 2017) 



General descriptions of edible and inedible by-products (Alao et al. 2017) 



10 . Valorisation of the fish industry  

by-products 

In the fish industry, as in the meat industry, 

the processing of the raw material results in 

a series of by-products and consisting of 

parts which separate in the processing of the 

main product, consisting of easily alterable 

substances, which if not immediately 

recovered, can form outbreaks of infection 

within the enterprise. 

Fish industry by-products 



Fish processing by-product generation and end use opportunities (Al Khawli et al.2019) 



11. Recovery of by-products and cereal waste 

 Cereal plants 

The most well-known and frequently used cereals (Figure 11.1.) for 

human food are the following: wheat, rye, triticale, corn, barley, rice, 

oats, millet, sorghum; to these are added the so-called pseudo-cereals 

(buckwheat, quinoa, amaranth, sesame) although they do not belong 

to grasses, but to other botanical families.  

Almost two-fifths of world grain production is used for animal feed. 

In the form of whole or ground grains, as green, dried or ensiled 

plants, as waste (straw, chaff or stalks of maize) and by-products 

(bran, germs) they are used in the food of all human-raised animal 

species. 

Source: https://www.shutterstock.com/search/cereal+plant  



12 . Valorisation of beekeeping by-products 

Beekeepers can also obtain other by-

products such as: pollen, pasture, 

propolis, wax, venom and royal jelly  

Honey is the main product of beekeeping, 

appreciated both for its nutritional properties 

and for its therapeutic effects. 

Beekeeping is a branch of animal husbandry which studies the biology and technology of 

beekeeping and exploitation, in order to obtain quality bee products and increase seed 

production in entomophilous agricultural plants (where pollination is done by insects). 

Bee by-products , ( Bertea M., 2015 ) 



13. Valorisation of the wood processing  

by-products and waste 

The forest is a source of raw materials 

(wood products - working wood and 

firewood - energy source - but also non-

wood products - food source). 

 

Wood is the main product of the forest 

because it has many uses and uses, including 

working wood (resonant, for veneer, 

construction, etc.), firewood and even debris 

(legs, stumps, leaves) that can be used for 

various purposes ( chopping, unique pieces 

of furniture, tools, accessories, etc.) 

The bark is used to fertilize the soil, as a combustible material, to obtain products 

such as tannins, waxes and furfural 



  
wood chips wood shavings 

  

wood bark sawdust 

  
wood offcuts wood flitches 

 

Wood wastes ( Owoyemi et al., 2016 ) 

Sawdust ways of valorisation 

• Obtaining compost 

• Valorisation of packaging and pallets: 

• by reuse after repair  

• by recycling 

• Degreasing of metal parts 

• Litter for animals 

• Obtaining inferior quality charcoal 

• Smoking meat and fish 

• Nutrient substrate for growing cultivated 

mushrooms (eg Pleurotus ostreatus). 

• Obtaining sawdust briquettes 

By-products of the forest industry, like bark and 

peat, contain bioactive molecules with potential 

applications in medicines, cosmetics, industrial 

chemicals and plant protection products.  



FUTURES TRENDS 
 

IN BY-PRODUCTS VALORISATION AND 
WASTE REDUCTION 

Agri-food by-roducts 
and waste  

Valorisation process 

FUTURE TRENDS 



AGRICULTURE plays a key role in the valorisation of the biological 

resources at its disposal. In order to produce food, agricultural 

activities create both planned products (e.g. fruit and vegetables) and 

waste (e.g., orange peel and wheat straw).  

AGRI-FOOD BY-PRODUCTS / WASTES have important sources of 

sugars, lipids, carbohydrates, minerals, inorganic compounds, dietary 

fibre or phenols, carotenoids and tocopherols. Phytochemicals are a 

valuable source for the food, pharmaceutical and cosmetics sectors. 

Currently, research in the field is focused on finding new methods to 

capitalize on by-products / waste from the agri-food industry, in order 

to increase and expand innovation opportunities by achieving a zero 

waste economy. This being the main objective of the circular 

economy. 



Valorisation of wheat bran in order to obtain disposable dishes  

Source : https://industryeurope.com/polish-company-biotrem-leads-the-way-in-waste-free-disposable/  
                          Source: https://be-rural.eu/wpcontent/uploads/2020/05/BE_Rural_Latvia_Brochure_ENGL.pdf 

 

The Bioterm company produces biodegradable disposable tableware. These products are environmentally friendly 

alternatives to disposable tableware that takes hundreds of years to degrade and thus pollute ecosystems.  

The wheat bran crockery is robust and stable, it can resist both hot and cold dishes, and can be used in both classic 

ovens and microwaves.  

These products are edible after use or fully compostable within 30 days, compared to 6 months for disposable paper 

products or hundreds of years for plastic ones. 
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Valorisation of bread waste in order to obtain beer 

Source : https://www.instagram.com/p/B3Sd2LgFjWp/?utm_source=ig_embed 
Source : https://www.iamrenew.com/wpcontent/uploads/2019/07/Toast-Ale-Banner.jpg 
Source : https://www.toastale.com    

Toast Ale company in the UK collects bakery waste and other common intermediates from bakeries and 

bakery producers and returns them from the landfill to give them a second life in the form of beer.  

 

Bread residues can be incorporated into the normal brewing process, along with the usual ingredients 

(barley malt, hops, yeast and water) without the need for new technologies, simply by replacing up to a 

third of the required amount of barley malt. 
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Sustainable fabrics obtained from the valorisation of waste  

from the manufacture of citrus juice 

 

 

This Italian company ,Orange Fiber has patented and produces sustainable fabrics from citrus fruit by-

products capitalizes on and reuses the by-products from the manufacture of citrus juice (which are 

usually discarded), turning them into sustainable fabrics for scarves or clothes. 

The resulting citrus fabric is soft and silky to the touch, light and can be matte or glossy, depending on 

production needs. 
Source :  http://orangefiber.it/en/  
Source : http://orangefiber.it/en/how-to-turn-citrus-waste-into-a-sustainable-fabric/  
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Valorisation of coffee grounds and waste in order to obtain 

sustainable, reusable coffee cups 

 

 

Kaffeeform company in Berlin, gives a second life to coffee grounds and waste, turning them into 

durable, reusable coffee cups with a marbled look.  

Products made from coffee grounds and other plant materials are treated with biopolymers for greater 

strength.  

Source: https://www.kaffeeform.com/en/ 



Ice cream spoons made of cocoa fruit waste 

Cocoa fruit residues can be used to make sustainable and environmentally friendly alternatives to ice 

cream spoons. 

Cocoa bean fibre gives the teaspoon strength and a pleasant chocolate taste. 

Source: https://en.reset.org/files/imagecache/sc_832x468/2019/04/01/spoontaibleloeffel-aus-kakao2.jpg 
Source: https://be-rural.eu/wpcontent/uploads/2020/05/BE_Rural_Latvia_Brochure_ENGL.pdf 
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Casein by-products from milk used for production of textile 

fibres for clothing 

Casein (protein) from milk residues can be used for fiber production textiles for clothing, such as 

dresses or underwear. The fibers are silky to the touch, naturally antibacterial and can be easily 

stained.  

The use of dairy waste to make clothing reduces carbon emissions and water consumption. 

Source: https://www.wonderopolis.org/wonder/does-all-milk-come-from-cows  
Source: https://sewport.com/fabrics-directory/milk-fabric  
Source: https://be-rural.eu/wpcontent/uploads/2020/05/BE_Rural_Latvia_Brochure_ENGL.pdf 
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Valorisation of wood waste in order to obtain textile fibres 

Textile fibres called Tencel or liocel fibres can be extracted from wood. 

Some of the benefits of using these fibres in the manufacture of clothing are the use of renewable raw 

materials in sustainably managed forests and plantations. They have a water absorption capacity 50% 

higher than cotton. No harmful chemicals are used in fibre production. The fibres are recyclable and 

biodegradable. 
Source: https://www.lenzing.com/sustainability/production 
Source: https://www.bioenergy-news.com/news/fortisbc-to-purchase-wood-waste-derived-rng-from-ren-energy/ 
Source: https://be-rural.eu/wpcontent/uploads/2020/05/BE_Rural_Latvia_Brochure_ENGL.pdf 
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Valorisation of pineapple leaf waste as a raw material for 

the manufacture of footwear 

Pineapple leaf waste, used as a raw material for the manufacture of footwear, has a number of 

advantages such as: valorisation of waste and residues from the pineapple production process, as well 

as the fact that fibres are water-repellent, antiallergic, warm and allow air circulation. 

  

. 
Source: https://genesisfootwear.com/en/materialien/ananas/ 
Source: https://www.livekindly.co/nikes-happy-pineapple-collection/ 
Source: https://be-rural.eu/wpcontent/uploads/2020/05/BE_Rural_Latvia_Brochure_ENGL.pdf 

 

 



Valorisation of green olive leaf waste in the process of 

leather tanning  

Olive leaves can be natural and environmentally friendly alternatives to classic tanning agents 

because the leather thus tanned is extremely friendly to the user’s skin. 

The process makes use of the waste of green leaves that were usually burned during harvest in the 

Mediterranean area. It also eliminates the use of toxic acids and heavy metal salts (such as chromium 

sulphate III) from the leather treatment process. 
Source: https://www.conanti.com/green-leather/ 
Source: https://be-rural.eu/wpcontent/uploads/2020/05/BE_Rural_Latvia_Brochure_ENGL.pdf 
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Valorisation of apple waste in the form of a vegan bags 

Apple peel can be dried, ground into a fine powder and mixed with 50% polyurethane. 

The mixture is applied on a roll of tear-resistant cotton fabric and then heated to produce a durable, 

weather-resistant cloth. 

  

 
Source: http://blog.writeathome.com/index.php/2012/01/line-from-sleepless-in-seattle/ 
Source: https://be-rural.eu/wpcontent/uploads/2020/05/BE_Rural_Latvia_Brochure_ENGL.pdf 
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Bio-Lacquer obtained from tomatoes by-products (mainly 
skins)  

TomaPaint company produces a natural bio-resin obtained as a by-product of industrial tomato 

processing (mainly skins). The bio-resin will be the main component of a bio-lacquer intended for 

application on the internal and external surfaces of metal cans for foodstuffs, in substitution of the 

traditional standard oil-based lacquers. The basic material is cutin, a component of the cuticle of 

tomato peel. The production of a natural BPA-free lacquer is an advantage for the whole agro-food 

chain, all the way to the end consumers, because it solves the problems of migration of dangerous 

synthesized substances into the food content.  

 Source: https://www.tomatonews.com/en/tomapaint-a-tomato-peel-based-bio-lacquer-for-metal-cans_2_667.html 
Source: https://be-rural.eu/wpcontent/uploads/2020/05/BE_Rural_Latvia_Brochure_ENGL.pdf 
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Edible protective spray obtained from fruit waste  

Apeel's product, called Edipeel is transparent coatings you spray on, produced from organic residues 

can keep food fresh for longer. produced from organic residues can keep food fresh for longer. This is 

an edible protective spray for highly perishable fruit and vegetables. It has no taste, is low in calories 

and is obtained from food scraps such as pear stalks, fruit peels, seeds and others. The main 

constituents of this edible protective layer are glycerol and phosphatides, which also form the 

biomembranes of higher plants. Due to their molecular structure, odourless and tasteless lipids are 

insoluble in water and provide permanent protection against moisture and gases. 

. 

  

 

Source: http://blog.writeathome.com/index.php/2012/01/line-from-sleepless-in-seattle/ 
Source: https://be-rural.eu/wpcontent/uploads/2020/05/BE_Rural_Latvia_Brochure_ENGL.pdf 
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Valorisation of cocoa bean shells for paper 

LeafLAB has innovated a technology that turns cocoa beans into paper (Cocoa Paper).  

Cocoa Paper is the first natural paper especially imagined for chocolate and confectionery 

manufacturers, as well as specialized converters. Because it utilizes the cocoa shells, which have 

typically been considered a by-product, Cocoa Paper can be considered as an “eco-efficient ” 

alternative to classic packaging. 
Source> https://www.packagingstrategies.com/articles/93693-cocoa-paper-an-eco-friendly-food-safe-packaging-option  
Source: https://be-rural.eu/wpcontent/uploads/2020/05/BE_Rural_Latvia_Brochure_ENGL.pdf 

 

 



Valorisation of fish skin by-products for high quality leather 

Nanai company make use of the fish skin, the by-products of smoked salmon factories, turning them into 

high quality leather. The natural structure of the skin is preserved in the production processes. The resulting 

skin is tanned in an environmentally friendly process, 100% chromium-free, with the help of plants such as 

chestnuts or mimosa. Fish skin is durable, strong, light, tear-resistant and waterproof. The finish can be 

glossy or natural, soft and comfortable to the touch. This skin is an alternative solution to conventional skin, 

from other exotic species such as crocodile, sea cat, ostrich or snake. It is used in the manufacture of a wide 

range of products, such as fashion collections, shoes, accessories, etc. 

Source: https://www.nanai.com/nanai/unternehmen/?lang=en  
Source: https://be-rural.eu/wpcontent/uploads/2020/05/BE_Rural_Latvia_Brochure_ENGL.pdf 
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Valorisation of bones of fish for toothpaste  

A scientist in the University of Puebla Mexico is developing a toothpaste highly rich in nutrients 

recovered from the bones of fish 

Source: ttp://www.hoaxorfact.com/health/bone-powder-and-bone-oil-used-in-toothpaste-and-hotel-industry-facts.html 
Source:  https://ethosorthodontics.com.au/blog/toothpaste-the-facts/ 
Source: https://be-rural.eu/wpcontent/uploads/2020/05/BE_Rural_Latvia_Brochure_ENGL.pdf 

 

 



Valorisation of fish by-products for sustainable packaging   

MarinaTex - is a sustainable alternative to plastic, made from fish waste and compostable materials. 

However, in most respects, this environmentally friendly product has superior characteristics to 

conventional plastics. For example, it degrades in the environment within 6 weeks, does not release 

toxins and does not affect the environment during the degradation process. In addition, repeated tests 

have shown that, at the same thickness, this material is stronger than LDPE (low density 

polyethylene).  
Source: https://www.marinatex.co.uk/about-3 
Source: https://be-rural.eu/wpcontent/uploads/2020/05/BE_Rural_Latvia_Brochure_ENGL.pdf 

 

 



Valorisation of fresh seafood  by-products for compostable Packaging   

The CuanTec  company in Scotland produces a compostable antimicrobial food package that can 

extend the shelf life of fresh seafood. To do this, they extract the chitin from the shells of prawns and 

other seafood and process it to obtain chitosan.  

The bioplastic produced by CuanTec  can extend the shelf life of food.  

Source: https://thespoon.tech/cuantec-raises-funds-to-turn-scotlands-seafood-waste-into-compostable-packaging/ 
Source: https://be-rural.eu/wpcontent/uploads/2020/05/BE_Rural_Latvia_Brochure_ENGL.pdf 
Source https://www.jwce.com/blog/2018/03/05/solutions-for-seafood-waste-wastewater-treatment/ 
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This material there have presented some 
suggestive examples which can inspire future 
research on the valorisation of agri-food by-
products  and waste. 

Agri-food by-roducts 
and waste  

Valorisation process 

FUTURE TRENDS 

https://www.plasticstoday.com/packaging/widespread-use-bioplastics-held-back-lagging-innovation-claims-report 


