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Aquaculture, while offering significant contributions to global food security, generates substantial 
amounts of industrial waste, posing environmental and economic challenges. However, this waste 
also presents untapped potential for innovation in gastronomy. This paper explores the emerging 
trend of utilizing aquaculture industrial wastes in culinary practices, aiming to reduce waste, 
promote sustainability, and create novel gastronomic experiences. Through a review of literature 
and case studies, we examine various methods for repurposing aquaculture waste, including 
upcycling into new food products, incorporation into culinary dishes, and extraction of valuable 
components. Additionally, we highlight successful initiatives that have integrated aquaculture waste 
into gastronomy, emphasizing the benefits of waste reduction, sustainable food practices, and 
culinary innovation. Challenges such as food safety, taste, and consumer acceptance are 
acknowledged, with strategies proposed for addressing these issues. Finally, we discuss future 
directions for research and development in this field, identifying opportunities for collaboration 
between the aquaculture industry and the gastronomy sector. By exploring the utilization of 
aquaculture industrial wastes in gastronomy, this paper contributes to a deeper understanding of 
sustainable food practices and culinary creativity in the context of aquaculture waste management. 
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Introduction 

In today's world, where waste is rapidly increasing and 
nutritional needs are becoming increasingly unmet, 
considering the potential health effects and applications of 
waste products has become important. Instead of disposing 
of unused food items as waste or using them in less 
beneficial forms, transforming them into new products in a 
health-conscious manner and making them available for 
consumption not only reduces a significant burden on the 
production sector but also meets the needs of consumers 
with a new product. Generally, resources declare that by-
products such as skin, fins, scales, internal organs, bones, 
etc., which constitute more than 30-70% of the fish weight, 
are included (Dikel 2001; Caruso et al., 2020; Puja et al., 
2024). Fish bones and scales alone constitute 14-20% of 
the discarded by-products. Therefore, there is an unmet 
need for the transformation and utilization of these by-
products into functional and nutritious ingredients 
(Boronat et al., 2023). With projections indicating that 
global fish production will reach 200 million tons per year 
by 2030, with over 100 million tons per year produced 
through aquaculture practices, a significant portion of 
which (more than 50 million tons per year) will constitute 
waste. Urgent action is needed to reduce or manage the 

production of fish waste. This urgency has accelerated the 
need for the purification and proper disposal of fish waste. 
To address this, various policies have been developed by 
different national and international organizations related to 
waste generation and management (Guillen et al., 2018). 
Fish waste is a rich source of valuable components such as 
protein, carbohydrates, polyunsaturated fatty acids, and 
other minerals. Various techniques are commonly used in 
the purification of fish waste, including bioremediation, 
hydrolysis, and filtration (Arvanitoyannis and Tserkezou, 
2014). Traditional approaches used in the utilization of fish 
waste include drying, salting, solvent extraction, wet 
pressing, acid digestion, and anaerobic fermentation. 

The valorization of food waste in agricultural 
production is of great importance. Therefore, there is still 
an unmet need for the transformation and utilization of 
these by-products into functional and nutritious 
ingredients. Towards this goal, innovative methods for the 
utilization of waste in the food service industry, such as the 
extraction of gelatin from fish scales and the production of 
fish meal from bones and scales, can be found in Boronat 
et al. (2023). 

http://creativecommons.org/licenses/by-nc/4.0/
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Gastronomy has a great importance in the development 
of the seafood industry. From important kitchens to chain 
restaurants, all elements related to the sector prepare 
different presentations of different seafood products and 
quickly deliver them to the masses (Dikel and Demirkale 
2019). 

This review provides information on various methods 
and technologies available for the utilization of seafood 
processing waste that can be applied in gastronomy. 
Additionally, the sustainability of seafood processing 
waste utilization is discussed in this study, highlighting the 
potential for achieving sustainability through the 
utilization of these waste products. This perspective is 
crucial for understanding the environmental and economic 
benefits of using seafood processing waste in gastronomy. 

 
The Importance of Waste Generation and Waste 
Management 

 
To comprehensively address the importance of waste 

production in the seafood industry, it is essential to 
consider the environmental, economic, and social 
implications of seafood waste. The generation of waste in 
the seafood industry is a significant concern due to its 
multifaceted impact on various aspects of sustainability 
and resource management. 

 
Environmental Significance 
Seafood industry waste contributes to environmental 

pollution and ecological degradation. The disposal of 
seafood processing by-products and discards can lead to 
the release of organic matter and nutrients into aquatic 
ecosystems, potentially causing eutrophication and 
disrupting the balance of marine ecosystems. Additionally, 
the improper disposal of seafood waste can result in the 
emission of greenhouse gases, contributing to climate 
change and environmental degradation. 

 
Economic Significance 
The generation of seafood industry waste represents a 

loss of valuable resources and economic potential. By-
products and discards from seafood processing operations 
often contain valuable compounds, such as proteins, lipids, 
and bioactive molecules, which could be utilized for the 
development of high-value products, including food, 
pharmaceuticals, and nutraceuticals. Therefore, the 
efficient management and utilization of seafood waste can 
contribute to the creation of economic opportunities and 
the reduction of resource wastage in the seafood industry. 

 
Social Significance 
The management of seafood industry waste also holds 

social significance, particularly in the context of food 
security and sustainable resource utilization. Given the 
global demand for seafood products, the responsible 
management of seafood waste can contribute to the 
sustainable utilization of marine resources, thereby 
supporting the long-term availability of seafood for human 
consumption. Furthermore, the development of innovative 
approaches to utilize seafood waste can create employment 
opportunities and support the growth of a sustainable and 
circular seafood industry, aligning with societal aspirations 
for environmental stewardship and resource efficiency. 

In conclusion, the importance of waste generation in the 
seafood industry encompasses environmental, economic, 
and social dimensions, highlighting the need for 
sustainable waste management practices, resource 
recovery, and value creation from seafood processing by-
products and discards. 

 
Characterization of Wastes Generated in The 
Aquaculture Industry 
 

Characterization of wastes generated in the aquaculture 
industry, determination of waste types, amounts, 
composition and properties are of great environmental and 
economic importance. Studies on this subject form the 
basis for effective management of waste and 
implementation of sustainability principles. 
Characterization of waste produced in the aquaculture 
industry involves understanding waste types, quantities, 
composition and properties, which are vital for sustainable 
waste management and resource use. Studies on this 
subject provide valuable information regarding waste 
characterization; however, a specific focus on aquaculture 
industry wastes may require additional targeted research. 
Machado et al. (2010) discuss the evaluation of 
geotechnical properties of municipal solid waste (MSW) in 
Brazilian landfills, highlighting the importance of waste 
properties in waste disposal facilities. This highlights the 
importance of understanding the physical and mechanical 
properties of aquaculture industry wastes for effective 
waste management. Owojori et al. (2020) focus on the 
characterization, recovery, and recycling potential of solid 
waste in a university setting, revealing the importance of 
waste component variations and the need for waste 
characterization to facilitate sustainable waste 
management practices. This highlights the importance of 
understanding differences in waste components across the 
aquaculture industry for effective waste management 
strategies. 

Aquaculture, as a crucial source of food production, 
generates a significant amount of waste. Research indicates 
that a substantial portion of global fisheries and 
aquaculture production, estimated to be between 50% to 
70%, is considered waste and is often discarded (Khiari, 
2022). For example, in Japan, processing one ton of pond-
raised aqua-fish can lead to the production of 0.1 kg of 
phosphorus and 0.8 kg of nitrogen, equivalent to the daily 
waste output of 73 people (Qiao et al., 2022). Additionally, 
aquaculture operations can result in the release of waste 
into the environment, with at least one-third of the feed 
input potentially ending up as waste (Cho & Bureau, 1997). 

The waste generated during aquaculture processing 
includes solid and liquid waste from manure and fish food 
waste (Naomi et al., 2020). Solid waste in aquaculture 
primarily comprises undigested starch and fiber from grain 
and plant ingredients (Amirkolaie, 2011). Furthermore, 
fish in aquaculture are commonly fed protein-rich diets to 
enhance growth, leading to high levels of metabolic 
nitrogenous waste (Kessel et al., 2016). The type and 
amount of waste produced can vary depending on the 
aquaculture system and may have adverse effects on the 
environment (Turcios & Papenbrock, 2014). 

Efforts have been made to tackle aquaculture waste, 
such as recycling and repurposing food waste as feed for 



Dikel and Dikel / Turkish Journal of Agriculture - Food Science and Technology, 12(10): 1849-1857, 2024 

1851 
 

aquaculture, which can aid in waste reduction and promote 
sustainability (May et al., 2022). Studies have also 
explored the utilization of fish processing wastes in 
fishmeal production, a practice widely observed in 
aquaculture (Kagali et al., 2022). Moreover, innovative 
approaches like using animal waste and agro-by-products 
to produce insects as fish feed have been suggested to 
significantly reduce feed costs and encourage sustainable 
aquaculture practices (Munubi & Lamtane, 2021). 

In conclusion, aquaculture processing generates a 
considerable amount of waste, including nutrients like 
phosphorus and nitrogen, solid and liquid waste from food 
and manure, and metabolic nitrogenous waste from fish. 
Addressing aquaculture waste is essential for 
environmental sustainability and the efficient utilization of 
resources in the aquaculture industry. 

While providing valuable information on waste 
characterization in the future, a more targeted study 
focusing specifically on the waste generation, types, 
quantities and composition of the aquaculture industry 
would be beneficial to comprehensively address the 
characterization of waste produced in the aquaculture 
industry. 

The references cited above collectively highlight the 
diverse types and significant amounts of waste generated 
in the aquaculture industry, encompassing sludge, feed-
related waste, fish discharge, solid fish waste, and organic 
byproducts, underscoring the importance of sustainable 
waste management and resource recovery practices. 

 
Waste Valorisation and Applicability to Gastronomy 

 
Definition and importance of waste valorization 
Waste valorisation is an important issue in sectors such 

as aquaculture. This assessment supports environmental 
sustainability by promoting the proper management and 
recycling of waste. In particular, waste evaluation in 
sectors such as agriculture and aquaculture can increase the 
sustainability of the sector by ensuring efficient use of 
resources (Wei et al., 2021). 

Waste evaluation also has an important place in the 
gastronomy sector. Proper utilization of waste can 
contribute to the spread of sustainable practices in the 
gastronomy sector. In this context, waste evaluation can 
offer not only environmental benefits but also economic 
and social benefits (Badiola et al., 2012). 

It is seen that studies carried out in sectors such as waste 
evaluation and aquaculture can produce positive results in 
economic and social terms, as well as reducing the 
environmental impact. Therefore, research on waste 
evaluation needs to gain more importance in order to 
increase sustainability in sectors (Cho and Bureau, 1997). 

 
Potential For Use of Aquaculture Industry Waste in 

Gastronomy 
• Explore the various types of waste generated in the 

seafood industry, such as fish bones, skins, and 
processing by-products, and evaluate their potential 
applications in gastronomy. 

• Investigate innovative culinary techniques and recipes 
that incorporate seafood industry waste to create 
value-added food products. 

To explore innovative culinary techniques and recipes that 
incorporate seafood industry waste to create value-added food 
products, it is essential to investigate the potential of recovering 
valuable compounds from seafood by-products and discards. 
Bruno et al. (2019) provide insights into green and innovative 
techniques for the recovery of valuable compounds from 
seafood by-products and discards, aligning with the objective of 
creating value-added food products from seafood waste (Bruno 
et al., 2019). Additionally, Nag et al. (2022) highlight the 
potential of seafood discards as a source of enzymes and 
biomacromolecules with nutritional and nutraceutical 
significance, emphasizing the opportunity to valorize seafood 
waste into value-added materials (Nag et al., 2022). 

Moreover, Neff et al. (2021) discuss consumer seafood 
waste and the potential of a 'direct-from-frozen' approach 
to prevention, which could be relevant in the context of 
incorporating seafood industry waste into value-added 
food products (Neff et al., 2021). Focus on lobster 
processing by-products as valuable bioresources of marine 
functional ingredients, nutraceuticals, and 
pharmaceuticals, indicating the potential for utilizing 
seafood processing by-products to create high-value food 
products (Nguyễn et al., 2017). 

Furthermore, innovative extraction techniques for 
recovering bioactive compounds from agro industrial 
wastes, as discussed by (Frosi et al., 2021), could be 
applicable to seafood industry waste, providing valuable 
insights into sustainable approaches for compound 
recovery (Frosi et al., 2021). Additionally, Pinela et al. 
(2022) emphasize the need to address seafood industry 
waste in the food waste discussion, highlighting the 
generation of large amounts of various by-products in the 
seafood sector (Pinela et al., 2022). These references 
collectively provide a comprehensive understanding of the 
potential for utilizing seafood industry waste to create 
value-added food products through innovative culinary 
techniques and recipes. 

To identify recipes and soups made from seafood 
waste, it is crucial to consider references that specifically 
address the utilization of seafood by-products in culinary 
applications (Mutalipassi et al., 2021). discusses the 
bioactive compounds of nutraceutical value from fishery 
and aquaculture discards, which could provide insights into 
the potential utilization of seafood waste in creating value-
added food products, including recipes and soups. 
Additionally, Fernandes (2016) and Venugopal (2016) 
focus on enzymes in fish and seafood processing, 
highlighting the potential applications of enzymes derived 
from seafood processing waste in culinary practices, 
including the development of innovative recipes and soups. 
Furthermore, Vázquez et al. (2019) and Venugopal (2021) 
discuss the production of valuable compounds and 
bioactive metabolites from by-products of fish discards, 
emphasizing the potential for creating culinary products, 
such as soups, from seafood waste. 

Moreover, Monteiro et al. (2014) explores the 
production of flours and instant soups from tilapia wastes, 
indicating the possibility of utilizing seafood by-products 
in the creation of soups. Additionally, Neff et al. (2021) 
discusses the development of recipes and testing with 
consumers, which could provide valuable insights into the 
creation of culinary products, including soups, from 
seafood waste. 
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By considering these references, it is possible to gain 
valuable insights into the utilization of seafood waste in 
creating recipes and soups, thereby adding value to the 
seafood industry's by-products. 

 
Evaluation of Waste Components in Terms of Health 

and Nutrition 
The assessment of waste components in terms of health 

and nutrition related to waste valorisation and applicability 
to gastronomy involves recognizing the potential for 
recovering valuable biomolecules and nutrients from food 
waste for culinary applications. Baiano (2014) discusses 
the recovery of biomolecules from food waste, 
emphasizing the extraction of high-value components such 
as proteins, polysaccharides, fibres, flavor compounds, and 
phytochemicals for reuse as nutritionally and 
pharmacologically functional ingredients. This 
underscores the importance of valorising food waste to 
extract beneficial components that can enhance the 
nutritional value of gastronomic products. 

Furthermore, Saini et al. (2020) explore the nutritional 
richness of red shrimp and their processing waste, 
indicating that the processing waste of shrimp can be 
utilized to recover essential nutrients, which can be used as 
health supplements. This suggests that by valorising 
seafood processing waste, valuable lipophilic compounds 
and nutritionally vital components can be extracted for 
potential health benefits. 

Moreover, Pathak et al. (2022) focus on the valorisation 
of jackfruit waste into value-added products, 
demonstrating the potential to produce valuable bio 
products through the valorisation process. This highlights 
the applicability of waste valorisation techniques to 
transform agricultural waste into beneficial products with 
nutritional value, contributing to sustainable gastronomy 
practices. 

Considering these references, it is evident that waste 
vaporization strategies can play a significant role in 
extracting health-promoting biomolecules and nutrients 
from food waste, thereby enhancing the nutritional quality 
of gastronomic products and promoting sustainable 
practices in the culinary industry. 

 
Technological Options and Industrial Symbiosis 

 
Technological Options Available for Waste Valorisation 
Waste valorisation in aquaculture is crucial for 

sustainable development and the implementation of 
circular economy principles. Various technological options 
are available for valorising waste in aquaculture, aiming to 
recover valuable compounds while minimizing waste 
disposal. These technologies include the recovery of cold-
adapted proteases from fish species for the production of 
valuable biomolecules (Khiari, 2022), the valorisation of 
side stream products from aquaculture for the production 
of enriched omega-3 fatty acids (Messina et al., 2022), and 
the production of fish protein hydrolysates from 
aquaculture waste for high-added value bio products 
(Vázquez et al., 2020). 

Additionally, technologies such as anaerobic digestion 
can be employed for the treatment of aquaculture solid 
waste mixed with distillery spent wash, providing a 
sustainable pathway for waste treatment and biomethane 

recovery (Liu et al., 2016). Furthermore, the valorisation of 
waste seashells from aquaculture can lead to the 
development of innovative materials tailored for various 
applications, contributing to a circular economy approach 
(Magnabosco et al., 2021). 

To enhance waste valorisation in aquaculture, it is 
essential to integrate new technologies that can efficiently 
manage and valorise waste generated by the fish and 
aquaculture industry, ultimately promoting sustainability 
and circular economy practices (Alvarado-Ramírez et al., 
2023). By adopting these technologies and valorisation 
strategies, aquaculture can transform waste into valuable 
resources, reduce environmental impact, and improve 
overall resource utilization efficiency. 

 
The Role of Industrial Symbiosis in Waste Management 
Industrial symbiosis is a key strategy in aquaculture 

waste management, promoting collaboration among 
industries to optimize resource utilization and minimize 
waste generation. This approach involves the exchange of 
by-products, materials, energy, or waste between firms to 
reduce environmental impact and enhance economic 
efficiency (Walls & Paquin, 2015). By transforming waste 
from one process or industry into feedstock for another, 
industrial symbiosis facilitates the transition towards 
closed-loop systems, where materials are kept in 
productive cycles for longer periods, thereby reducing the 
pressure on primary raw materials and mitigating the 
environmental impacts associated with waste generation 
and greenhouse gas emissions (Doménech et al., 2019). 

The concept of industrial symbiosis underscores the 
interconnectedness of industrial processes, illustrating that 
one company's waste can serve as another company's 
feedstock (Chertow & Ehrenfeld, 2012). Through inter-
firm cooperation and resource sharing, industrial symbiosis 
enables the synergistic pairing of waste outputs with input 
requirements, promoting sustainability and resource 
efficiency (Yeo et al., 2019). This collaborative 
environmental action not only reduces aggregate 
environmental impact but also offers economic benefits by 
decreasing waste management costs and fostering a more 
circular approach to industrial operations (Vaskalis et al., 
2019). 

Furthermore, industrial symbiosis contributes to the 
development of a circular industrial waste management 
strategy, aiming to achieve both economic and 
environmental advantages (Akrivou, 2022). By promoting 
the physical exchange of residual streams, materials, 
energy, water, utilities, infrastructure, services, and 
knowledge among firms, industrial symbiosis enhances 
material productivity, reduces the demand for raw 
materials, minimizes waste generation, and lowers 
greenhouse gas emissions (Tumilar et al., 2020). This 
approach aligns with the principles of the circular 
economy, where waste is considered a valuable resource 
that can be reintegrated into production processes (Fric & 
Rončević, 2018). As an example of industrial symbiosis, 
the contribution of skin bones and other waste parts of 
aquacultured species such as tilapia, pangasius and trout to 
providing gelatin and collagen used in the food and health 
sectors can be given (Tabarestani ve ark, 2010; Jamilah ve 
ark 2010; Nurilmela ve ark, 2020). 
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In conclusion, industrial symbiosis plays a crucial role 
in aquaculture waste management by fostering 
collaboration, resource optimization, and waste 
valorisation among industries. By promoting the exchange 
of materials and by-products, industrial symbiosis 
contributes to environmental sustainability, economic 
efficiency, and the transition towards recirculating 
aquaculture system and related industries. 

 
Sustainability and Economic Evaluation 

 
Environmental And Economic Benefits of Waste 

Valorisation 
Utilizing waste in aquaculture production offers 

significant environmental and economic benefits. By 
converting waste into valuable resources, aquaculture 
operations can reduce environmental pollution, enhance 
resource efficiency, and improve economic viability. 
Waste utilization in aquaculture contributes to 
environmental sustainability by minimizing the release of 
organic waste into surrounding ecosystems Sanz‐Lázaro & 
Sánchez-Jérez (2020). This practice helps mitigate 
pollution and nutrient imbalances, thereby promoting a 
healthier aquatic environment (Chopin et al., 2001). 
Additionally, waste utilization supports the concept of 
circular economy principles, where waste is viewed as a 
valuable resource that can be repurposed, reducing the 
overall environmental impact of aquaculture operations 
(Figure 1.) (Messina et al., 2021). 

From an economic perspective, waste utilization in 
aquaculture can lead to increased profitability and cost 
savings. By repurposing waste products, aquaculture 
operations can reduce waste disposal costs and generate 

additional revenue streams through the production of 
value-added products (Morris et al., 2018). Furthermore, 
waste utilization can contribute to economic diversification 
by creating new market opportunities for by-products that 
were previously considered waste (Karimi et al., 2018). 
This not only enhances the economic sustainability of 
aquaculture operations but also fosters innovation and 
competitiveness within the industry (Karimi et al., 2018). 

Moreover, waste utilization in aquaculture can improve 
operational efficiency and resource management. 
Technologies such as recirculating aquaculture systems 
(RASs) enable better waste management and nutrient 
recycling, leading to reduced water usage and improved 
environmental performance (Martins et al., 2010). By 
optimizing waste utilization practices, aquaculture operations 
can achieve higher productivity levels while minimizing 
resource inputs and waste outputs, resulting in long-term 
economic and environmental benefits (Martins et al., 2010). 

In conclusion, the environmental and economic 
benefits of waste utilization in aquaculture production are 
substantial. By effectively managing waste through 
recycling, repurposing, and resource optimization, 
aquaculture operations can enhance sustainability, reduce 
environmental impact, and improve economic 
performance. 

 
Cost-Effective Waste Management Strategies 
Cost-effective waste management strategies in 

aquaculture play a crucial role in enhancing sustainability 
and economic viability. Several strategies have been 
identified in the literature that can effectively manage 
waste in aquaculture operations while minimizing costs 
and maximizing resource utilization. 

 

 
Figure 1. Re-use opportunities of waste generated from products obtained through cultivation (Al Khawli, et al., 2019). 
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One cost-effective strategy involves the utilization of 
waste as a resource for producing high-value products. For 
instance, the production of nanoparticles using 
aquacultural and horticultural food waste presents an 
innovative approach to converting waste into valuable 
materials through biogenic processes (Ghosh et al. 2017). 
By repurposing waste streams, aquaculture operations can 
reduce waste disposal costs and generate additional 
revenue streams, contributing to economic sustainability. 

Another effective strategy is the implementation of 
recirculating aquaculture systems (RAS) to manage waste 
and optimize resource utilization. RAS can efficiently 
manage nitrogenous wastes, gaseous exchange, and 
nutrients, reducing toxicity and improving overall waste 
management within aquaculture systems (Schmitt et al., 
2019). This approach not only enhances environmental 
sustainability but also contributes to cost savings by 
improving operational efficiency. 

Furthermore, the integration of seaweeds into marine 
aquaculture systems can serve as a cost-effective means of 
nutrient scrubbing, reducing the internalization of total 
environmental costs and promoting compliance with 
environmental regulations (Chopin et al., 2001). By 
utilizing seaweeds as biological nutrient scrubbers, 
aquaculture operations can effectively manage waste and 
enhance environmental performance in a cost-efficient 
manner. 

Additionally, the use of biofloc technology has been 
identified as a cost-effective strategy for sustainable 
aquaculture production. Biofloc technology offers a low 
technical demand and is available at a relatively low cost, 
making it an attractive option for waste management and 
improving water quality in aquaculture systems (Dauda, 
2019). By implementing biofloc technology, aquaculture 
operations can achieve sustainable production practices 
while minimizing costs associated with waste 
management. 

In conclusion, cost-effective waste management 
strategies in aquaculture are essential for promoting 
sustainability, reducing operational costs, and maximizing 
resource efficiency. By adopting innovative approaches 
such as waste utilization, RAS, seaweed integration, and 
biofloc technology, aquaculture operations can effectively 
manage waste while enhancing economic viability and 
environmental performance. 

 
Future Perspectives and Recommendations 

 
The Future of Using Aquaculture Industry Waste in 

Gastronomy 
The future of utilizing aquaculture industry wastes in 

gastronomy shows significant promise for enhancing 
sustainability, resource efficiency, and innovation in the 
food sector. As the aquaculture industry progresses, there 
is a growing emphasis on the circular bioeconomy and the 
utilization of waste streams to create value-added products 
for gastronomy (Zimmermann et al., 2023). Technologies 
such as biofloc systems, recirculating aquaculture systems, 
and integrated multitrophic aquaculture are expected to 
play a pivotal role in transforming waste into resources for 
gastronomic applications (Zimmermann et al., 2023). 

The utilization of agro-industrial waste as a source of 
bioactive compounds for aquaculture aims to provide 

added value to production chains, reduce pollution, and 
enhance organism well-being through nutrition (Leyva‐
López et al., 2020). This approach not only tackles waste 
management challenges but also contributes to the 
development of sustainable and nutritious food products 
for gastronomy. 

Furthermore, the repurposing of food waste, fish waste, 
and food processing waste in aquaculture presents both 
needs and challenges for the industry (Mo et al., 2018). By 
reusing these waste streams, aquaculture operations can 
decrease environmental impact, improve resource 
efficiency, and create opportunities for developing 
innovative gastronomic products that align with 
sustainability principles. 

In the context of the circular economy, the future of 
utilizing aquaculture industry wastes in gastronomy is 
closely tied to enhancing resource circularity and reducing 
waste generation (Morris et al., 2018). Shells from 
aquaculture, for instance, are recognized as a valuable 
biomaterial that can contribute to future food security 
globally (Morris et al., 2018). By repurposing waste 
materials such as shells, the gastronomy sector can 
promote sustainability and reduce environmental footprint. 

Overall, the future of utilizing aquaculture industry 
wastes in gastronomy is marked by a shift towards 
sustainable practices, resource optimization, and 
innovation in food production. By leveraging waste 
streams as valuable resources for gastronomic applications, 
the aquaculture industry can contribute to a more 
sustainable and resilient food system, aligning with the 
principles of the circular bio economy. 

 
The Impact of Policies and Regulations on Waste 

Management 
Policies and regulations are fundamental in shaping 

waste management practices in the aquaculture production 
sector. The literature emphasizes the significant impact of 
regulations on waste management strategies, 
environmental sustainability, and industry practices. 

Regulations are key drivers for the adoption of 
sustainable waste management practices in aquaculture. 
Third-party certification organizations and standards have 
emerged to address the challenges of establishing common 
knowledge bases and consensus on the impacts of 
aquaculture production activities (Osmundsen et al. 2017). 
These certifications and standards play a crucial role in 
ensuring compliance with environmental regulations, 
promoting best practices, and addressing stakeholder 
concerns regarding waste management in aquaculture 
operations. 

Aquaculture regulations are primarily focused on 
mitigating environmental impacts associated with waste 
generation. For example, regulations concerning nutrient 
pollution are vital for preserving water quality and 
preventing disease outbreaks in aquaculture systems 
(Khiari, 2022). By controlling nutrient discharges and 
stocking densities, governments can effectively prevent 
environmental degradation and encourage sustainable 
aquaculture practices. 

Furthermore, regulations stimulate innovation and 
technological advancements in waste management. More 
stringent environmental regulations regarding nitrate levels 
and salt concentrations in discharge water have 
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incentivized the aquaculture industry to incorporate 
denitrifying biofiltration stages to convert nitrate to 
nitrogen gas (Naylor et al., 2000). These regulatory 
demands drive the industry to develop more effective and 
sustainable waste treatment technologies. 

Moreover, regulations influence industry practices and 
promote the adoption of sustainable approaches to waste 
management. For instance, regulations on aquaculture 
effluents have led to the utilization of seaweeds as 
biological nutrient scrubbers to reduce environmental 
impacts and ensure adherence to guidelines (Leyva‐López 
et al., 2020). By aligning industry practices with regulatory 
standards, aquaculture operations can improve 
environmental performance and contribute to sustainable 
development. 

Policies and regulations significantly shape waste 
management practices in the aquaculture production 
sector. By fostering sustainable practices, encouraging 
innovation, and ensuring compliance with environmental 
standards, regulations play a crucial role in developing 
environmentally responsible waste management strategies 
in aquaculture. 
 
Conclusion  

 
In conclusion, this research highlights the immense 

potential of utilizing waste generated in aquaculture 
practices in gastronomy, showcasing a paradigm shift from 
waste to value in the culinary world. By exploring 
innovative ways to incorporate aquaculture waste into 
gastronomic creations, we not only address sustainability 
challenges but also unlock a treasure trove of culinary 
possibilities. 

The integration of aquaculture waste in gastronomy not 
only promotes environmental sustainability but also fosters 
culinary creativity and nutritional innovation. Our study 
underscores the transformative power of waste valorisation 
in reshaping gastronomic practices towards a more 
sustainable and resource-efficient future. 

As embrace the concept of circular gastronomy, where 
waste is viewed as a valuable resource, we pave the way 
for a culinary landscape that thrives on creativity, 
sustainability, and flavor diversity. By harnessing the 
nutritional and flavourful potential of aquaculture waste, 
we not only reduce environmental impact but also elevate 
gastronomic experiences to new heights. 

In essence, the utilization of aquaculture waste in 
gastronomy represents a harmonious blend of culinary 
artistry and environmental stewardship. By turning waste 
into culinary delights, we embark on a journey towards a 
more sustainable and gastronomically rich future, where 
every ingredient, even waste, has a place at the table." 

This conclusion emphasizes the transformative impact 
of utilizing aquaculture waste in gastronomy, highlighting 
the shift towards sustainability, creativity, and culinary 
excellence in the culinary world. 
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