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This deliverable document gives an approach of the planned activities, work done 
and tasks current status based on the participation and objectives of PROTEINSECTA 
within CHEERS project focusing on task 2.1 ‘Engineering and commissioning of insect 
bioconversion platform’. 
 
This document also contains the technical specifications of the facilities of the pilot 
plant for the bipolarization of bagasse and yeast from MAHOU’s beer production 
process: 

- Materials (closures and floor finishes) 

- Sanitary and food safety equipment 
 

- Cold/heat production equipment. Indoor/outdoor electrical installations 

- Humidity production equipment (by nebulization) 

- Probes and electronic data collection 

- Commissioning operation and management of installations 

- Equipment for insect breeding 
 

- Equipment for handling by-products and their pre-treatment 

- Other equipment 

- Local authorities’ permission and technical info 
 

- Local permission confirmation 
 

- Risk detection and contingency measures 

 

 

 

Executive Summary 
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1 . Introduction 
The CHEERS project aims to develop an innovative biorefinery concept for breweries to upgrade their waste 
side-streams into high-value bio-based products. One of the keys attached to this platform involves using 
insects, specifically the mealworm Tenebrio molitor, to convert beer bagasse and yeast into an insect protein 
ingredient for use in nutritional drinks. A pilot insect production platform is a critical demonstration facility 
needed as part of CHEERS to validate this technology at scale. 

The insect platform is designed to support the bioconversion of approximately 40-45 tons per year of 
bagasse into 13.5 tons per year of insect protein meal. Tenebrio molitor larvae will be reared on an 
optimized diet balancing bagasse and brewer's yeast in order to maximize biomass conversion yields. The 
insect pilot plant will consist of facilities for larval rearing and growth through their full life cycle (fig. 1), as 
well as capabilities for harvesting, processing, and storage of the insect meal product. 

A 120 square meter insect demo plant will be constructed at the Mahou brewery site, with an average 
annual production capacity of 13.5 tons of insect protein meal. The plant will include equipment for 
controlling temperature and humidity for optimal insect growth, as well as systems for feeding and processing 
the bagasse feedstocks. It will also incorporate instrumentation for monitoring growth parameters and 
productivity. 

The insect pilot plant is a key facility that will enable the demonstration trials needed to gather data on the 
long-term performance of insect rearing and biomass production from real brewery bagasse at scale over 
an extended multi-year time period. This will allow for full assessment and optimization of insect diet 
formulations, growth conditions, and yields. 

The insect meal produced as an intermediate product can also be fully characterized at the pilot plant in terms 
of nutritional profile, digestibility, and other properties needed to qualify it as an ingredient for use in the 
nutritional beverages. Processing steps such as drying, defatting, and milling of the insect biomass into flour 
can be implemented at demo scale and tailored to meet final product specifications. 

 

 
Fig 1.  Beer bagasse / spent grain (left) and Tenebrio molitor life cycle (right) (Source: istockphoto.com) 

  



D2.1 | Engineering and commissioning of insect bioconversion platform 

6 

 

 

 
 
 
 
 
  2. Objectives 

 
The insect platform supports the bioconversion of bagasse to an insect protein ingredient to produce 2 
protein rich drinks. The design of the insect demo platform will be based on WP1. 
  
Its performance will be evaluated through ad hoc formulated diets using real site side-streams (mainly 
bagasse), and based on physical-chemical and nutritional and storage conditions analysis.  
The specific main objectives from WP2 are: 
 
1) Basic and detailed engineering of the demo insect breeding unit. 
2) Commissioning, construction and set up at the case study site. 
3) Long-term validation, assessment, and optimization of its performance to cope with intermediate and 
product specifications. 
 
In order to achieve this objectives, work and activities are organized into 3 scheduled tasks: 
 
<> Task 2.1 Design and construction of the insect production demo plant (M8-M47): Basic and detailed 
engineering of the insect demo plant will be carried out by PROTEINSECTA based on the outcomes of WP1 
and its know-how. The 120 m2 demo unit (40 m2 reproduction + 80 m2 fattening of insects based on 
brewery by-products) will be constructed at MAHOU brewery, with average insect production capacity of 
13,5 ton/y and a bagasse valorization capacity of 40 ton/y. The unit will include equipment for i) setting 
the humidity and temperature required for insect reproduction and by-products processing, ii) 
bioevaluating Tenebrio molitor daily growth parameters. 
 
<> Task 2.2 Set up and demonstration trials on insect biomass production (M16-M47): Upon demo plant 
set-up, the operation of the facilities will start generating the nominal colony of TM. This first part of TM 
reproduction plant will start generating the nominal colony of TM (i.e., initial acclimatization of the 
specimen and beginning of the reproductive part of the cycle (90-day larva – pupal stage intermediate – 
reproductive adult). Then, PROTEINSECTA will perform a bioevaluation with the side-streams-based 
substrate formulated at demo scale to define the specific bagasse-based insect breeding formula. Finally, a 
specific methodology for TM rearing and fattening along the reproductive phases will be developed at 
demo scale, aiming at maintaining the population of individuals (reproductive) while allowing 100% 
valorisation of the side-streams. 
 
<> Task 2.3 Characterization of the insect biomass intermediate with leader AINIA and participants 
PROTEINSECTA and THUNDER (M28-M47): The insect meal intermediate obtained in Task 2.2 will be fully 
characterised by AINIA regarding nutritional (centesimal composition, AAs profile, fiber) and 
microbiological (pathogen indicators and alteration indicators) food quality parameters to ensure 
adequacy prior DSP and validation of the ingredient produced. 
 
Regarding to this deliverable, we focus on task 2.1 which involves the following objectives that can be 
gathered inside the first two main specific objectives, (1) Basic and detailed engineering of the demo insect 
breeding unit and (2) Commissioning, construction and set up at the case study site: 
 
1) Licenses and permission approval by local authorities. 
2) Law and impact evaluation. 
3) Platform location fixing and blueprint design. 
4) Engineering design and building description. 
5) Finished insect platform and its commissioning. 
6) Insect breeding trials and beginning of industrial production 
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3. Activities 
 
1. Engineering design and description project: A technical document was prepared in order to design the insect 
platform (30/11/2023), with all the equipment, materials and building details required for maintaining and 
managing the insect breeding industrial process (see 6 – Annex: Technical report – engineering project) 
 
2. Permissions and licenses tramitation: Firstly, this insect platform was going to be builded up inside the main 
MAHOU facility. However, a potencial risk about the compatibility of having a livestock farm within this industry 
was detected, so it finally has to be builded outside the main facility. We had to request licenses because 
livestock farms are not compatible with usual industrial fields. 
 
The first step was to set up a binding consultation (11/12/2023) with the Alovera City Council, in order to 
arrange this procedure as soon as possible. A technical document was prepared, including all the engineering 
info, law requirements, impact estimations and location and descriptive blueprints (see 7 - Annex: technical 
report – local authority technical permission doc) 
 
The licenses were approved finally in 04/03/2024 (see 8 – Annex license request and resolution) so at this point 
we could continue with the building procedure fixing out the morphological details of the platform as well as the 
water and electricity supply from MAHOU that was not confirmed until 20/06/2024. 
 
With all the details fixed and ready, a minor work permission approved by the architect of the Alovera City 
Council was required for building up the platform. Now in 11/7/2024 it has been requested and it is expected to 
be resolved soon. 
 
Unfortunately, all this process has led to a significant delay for the insect platform construction and 
commissioning, staying away from our control. 
 
3. Formulation trials performed: Risk of delay in commissioning the insect platform was expected and reported 
before in other specific document (1A RISK ONLY REPORT), but we want to make it clear here below. 
 

 
 

As a contingency measure, PROTEINSECTA performed the trials about diet formulation (16/04/2024 – 
26/05/2024) (that were expected to be carried out at the pilot plant) using bagasse and yeast in an associated 
lab at the University of Murcia, allowing us to mitigate a bit this delay and to make the preparations to start 
mass production of Tenebrio molitor as soon as insect platform is ready. The obtained insect biomass was sent 
to AINIA (20/06/2024) in order to advance task 2.3 (nutritional characterization of insect biomass) progress and 
mitigate delay on task 2.2 by getting the information which allow us to decide the best formulation for carrying 
out industrial insect biomass production. 
 
4. Insect platform commissioning: In spite of this significant delay, we expect to have the platform ready to start 
industrial production by 09/24. With the performed trials and the advanced information from AINIA we expect 
to speed up the process at its initial phase so we can mitigate the delay properly. Our provider that will carry out 
the insect platform building is ready to go and he claims to finish the task in approximately 1 month from now. 
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4. Results 
 
In order to show the results from our activities we can sum up the current status (11/07/2024) of each task and 
its specific checkpoints: 
 
<> Task 2.1 Design and construction of the insect production demo plant (M8-M47): 
 

1. Livestock farms license from Alovera: Requested and granted. 
2. Workers hiring and job qualification/formation: Done. 
3. Blueprint design, engineering and distribution: Fixed. 
4. Provider and budget fixed: Done by ASETAGA – ALGECO claims that ready in 1 month approximately. 
5. Electrical and water source confirmation: Confirmed and provided by MAHOU. 
6. Technical document for minor work activity: Presented and expected to be approved soon by the 

architect from City Council of Alovera 
7. Insect platform building up: IMMINENT. 

 
<> Task 2.2 Set up and demonstration trials on insect biomass production (M16-M47): 
 

1. Delay due to Insect platform building up: Contingency measures applied 
2. First diet formula trials performed at University of Murcia associated lab: Finished (MAY) 
3. Further trials (if needed): Continue at insect platform 
4. Thunder Foods has started their own demonstration trials for protein extraction to mitigate delays in 

WP4 and WP5. 
5. Industrial mass insect production: To be started at insect platform (in 1.5 months +-15 days 

approximately) 
 
 

 
Fig 2. Trials performed with different proportions of by-products and main food 
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Fig 3. Trials carried out in a breeding chamber with controlled temperature and humidity, in collaboration with the Animal 
Biology Area of the University of Murcia 

 

 
Fig 4. Treatments with an inclusion of bagasse (40%) and yeast (25% and 30%) separately in the Tenebrio molitor diet 

produced a significant increase in biomass, with respect to the control treatment (100% wheat bran) 
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Fig 5. The trials that incorporated bagasse and yeast combined (40%-5% and 35%-5%, respectively) showed a shorter 

duration of the feeding period of the larvae. 
 

 
Fig 6. Beer bagasse (left), diet formulation (center) and beer yeast (right) 
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6. Annex: technical report 
       –engineering project. 
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1. HISTORY 
CHEERS is an EU-funded project led by Mahou San Miguel in collaboration with a consortium of 11 
partners from 5 countries. 

The CHEERS project aims to revalorize waste from the brewing industry for subsequent conversion 
into f ive high-value bio-industrial products through a biorefinery approach. 

The initiative proposes to achieve a reduction in resource use and environmental impact in the beer 
production chain, and seeks to address wider impacts on biodiversity and agricultural land use. 

CHEERS offers a modular solution in which bio-based industries can configure their optimal mix by 
selecting from 5 novel biotechnological routes that generate 5 bioproducts for industrial applications 
with attractive market opportunities: insect protein, disinfectant, microbial protein, ectoin and caproic 
acid. 

All CHEERS value chains are based on new innovative bioprocesses and biofermentors combined 
with sustainable transformation processes, which will be validated at demonstration scale in an 
industrial brewery. Ultimately, each value chain will achieve a minimum 45% reduction of the carbon 
footprint. 

CHEERS integrates the expertise of 12 European partners with complementary backgrounds, 
scientific and technical knowledge and skills to meet the overall objective of the project. 

Most of them occupy a relevant position in the bioeconomy sector as leaders in their fields. Most of 
the partners have previous experience in organizing integrated demonstration sites, exploiting R&D 
results, contributing results to the development of the bioeconomy, supporting dissemination and 
communication activities, and assessing social, environmental and biodiversity impacts. 

The Mahou-San Miguel brewing company, MAHOU S.A., is the project coordinator and leader in the 
exploitation together with 12 partners from 5 European countries, including technology providers, end-
users and research entities. 

PROTEINSECTA S.L. is a Spanish insect processing company founded in 2018. It has a farm, a 
processing plant and a laboratory in Spain. PROTEINSECTA has the largest network of living 
laboratories with more than 7 farms in various insect species (Tenebrio molitor, Hermetia illucens 
and Alphitobius diaperinus) for food and feed in Europe. 

PROTEINSECTA   S.L. will be in charge of the design of the demonstration unit for the insect platform 
and will lead the bioconversion of bagasse with insects, will also participate in the DSP of insect 
protein and in the characterisation and validation of beverages enriched with this ingredient within 
the CHEERS project. 

At the request of PROTEINSECTA S.L. with NIF B02606416 and fiscal address at Calle 
Investigación, Nº1, office Nº 7 in Parque Científico Tecnológico of Albacete which has sufficient 
permits for the property; together with MAHOU S.A. with NIF A28078202 and fiscal address in Calle 
Titan, 15 de Madrid, to carry out URBAN CONSULTATION for the implementation of  a PILOT 
PLANT (EXPERIMENTATION, R+D+i, LIVING LAB) OF BIOVALUATION OF BAGA SSE AND 
YEAST WITH LIVE INSECT (TENEBRIO MOLITOR) in the brewery, PLANTA MAHOU ALOVERA, 
located in Av. del Río Henares, Nº 68 (19208 Alovera, Guadalajara). 

The food and beverage industry in Europe produces 30 million tons per year of waste and 94 million 
tons per year of CO2 equivalent, which has a high environmental impact. 

Similarly, large quantities of by-products are generated during biorefining in this sector, which often 
end up as low-value products on the market (animal feed, compost, biogas) or are deposited in 
landfills. This also generates a high environmental impact and negatively affects the quality of human 
health and biodiversity on Earth. Therefore, there is a need to implement innovative sustainable 
biorefineries in this specific sector, and biotechnological solutions based on effective prospecting and 
increased importance of biodiversity are the cornerstone to achieve this goal. 
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Taking into account the definition of a livestock farm as "any facility, building or, in the 
case of open-air farming, any place where animals are kept, bred or handled or 
exposed to the public, whether for profit or not", it is essential to justify why the pilot 
plant for the bio valorisation of bagasse and yeast with Tenebrio molitor, which uses 
animals for research, should meet the requirements of livestock farms. 
The pilot plant for the bio valorisation of bagasse and yeast with Tenebrio molitor aims 
to: 
1. Establish rearing protocols including substrate preparation, feeding, 
monitoring of environmental conditions and larval collection. 
2. Optimize the ratio between bagasse and yeast as substrate, as well as 
humidity and temperature levels. 
3. Implement biosecurity and quality control measures. 

 
There are three main reasons why this plant is the right choice for this activity: 

 
- Appropriate Infrastructure: The plant already has the essential resources needed 
for insect rearing within the pilot plant, such as access to water and light. The interior 
facilities will have to be adapted, which will be detailed in the report. 

 
- Accessibility: The building belongs to the project coordinator, which facilitates the 
operation and management of the activity as it has all the services and personnel 
necessary to be able to develop this research project. 

 
- Sustainability and Innovation: The activity in question is novel and is characterized 
by its low environmental impact. It does not generate annoying odours, excessive noise 
or significant waste, which makes it an environmentally friendly option. Details on these 
aspects will be provided below. 

 
It is important to note that no works will be carried out that would increase the built-up 
area of the plant (major works); instead, an external sandwich panel installation will be 
carried out. Therefore, the initial approach will be the development of a project activity. 
The design of the installations, the execution of the activity, the compliance with local, 
sectorial and state regulations, as well as the compliance with the relevant regulations, 
such as the Technical Building Code, accessibility, the Basic Fire Protection Document, 
the Low   Voltage Electrotechnical Regulation and the Regulation of Thermal 
Installations in Buildings, among others, will be justified in detail in the activity project 
and in the corresponding technical documentation. This whole process will be carried 
out once the favourable approval of urban development compatibility has been 
obtained from the City Council. 
The nature of the activity in the pilot plant for the bio valorisation of bagasse and yeast 
with Tenebrio molitor focuses on the rearing and feeding of this insect using agro- 
industrial by-products, such as bagasse and yeast. This approach is associated with 
the primary sector and has similarities with farms and livestock facilities. However, it is 
important to note that this activity does not involve any transformation of products 
(secondary sector). 
In other words, the main objective of the pilot plant is to raise and feed Tenebrio molitor 
in an efficient and sustainable way using the mentioned by-products. This is similar to 
primary food production, where a source of nutrients is bred and cultivated for later 
use, in this case, as quality animal feed. 
Furthermore, it is important to note that this project is a research project. The pilot plant 
is used as a controlled environment to carry out experiments and studies aimed at the 
bioconversion of bagasse with insects, the DSP of insect protein for the subsequent 
characterisation and validation of beverages enriched with this ingredient. 
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2. OBJECTIVE 
The purpose of this report is to describe the activity to be carried out in the plant, so that the 
Competent Administration can determine the urban planning viability of the same and thus obtain the 
urban planning  compatibility certificate issued by the City Council, of the affected plot, reporting on 
the compatibility of the activity with the urban planning in force and that this report serves as a basis 
for the issuing of previous favourable reports from the Regional Ministries, if applicable. 

 
3. TECHNICIANS 
This technical report is drawn up by INGENIA2 INGENIERIA Y CONSULTORIA, S. MICROCOOP. 
de CLM, by the technicians Mr. Sigfrido Herrero  Pardo, Agronomist Engineer, member no. 0200332 
in the Official Association of Agronomists of Albacete (COIAAB) and by Mr. Daniel Ramírez Arenas, 
Industrial Engineer, member no. 215 in the Official Association of Industrial Engineers of Albacete 
(COIIAB), with address for notification purposes at Av. Daniel Ramírez Arenas, Industrial Engineer, 
member no. 215 of the Official Association of Industrial Engineers of Albacete (COIIAAB), with 
address for notification purposes at Av. Adeca, 2, office 5.1, 02007 Albacete. email: 
info@ingenia2.com. 

 
4. COMMISSIONING REGULATION 
URBAN REGULATION 

- Town planning regulations and standards of the Municipal Development Plan of Alovera Town 
Council. 

OTHER REGULATION 

General 

- Law 38/1999. Law on Building Regulations , LOE. BOE. - Royal Decree 314/2006. Technical 
Building Code, CTE. BOE. - Law 2/2020 of Environmental Assessment of Castilla-La Mancha. 
DOCM- Law 25/2009, of 22 December, on the modification of various laws for their adaptation to 
the Law on f ree access to service activities and their exercise. BOE. 

- Royal Decree 560/2010, of 7 May, amending various regulations on industrial safety to adapt them 
to Law 17/2009, of 23 November, and Law 25/2009, of 22 December. BOE. 

- Decree Law 19/2012, of 25 May, on urgent measures to liberalise trade and certain services. 

- Law 1/2013, of 21 March, on measures for the dynamization and flexibility of commercial and urban 
activity in Castilla La Mancha (DOCM of 27 March 2013). 

- Law 14/2013, of 27 September, on support for entrepreneurs and their internationalisation. 

Animal protection and welfare code 

- Royal Decree 53/2013 of 1 February establishing the basic rules applicable to the protection of 
animals used for experimental and other scientific purposes, including teaching. 

- Order ECC/566/2015, of 20 March, establishing the training requirements to be met by personnel 
handling animals used, bred or supplied for experimental and other scientific purposes, including 
teaching. 

- Law 7/2020, of 31 August, on the Welfare, Protection and Defence of Animals of Castilla-La 
Mancha. 

Fires 

- Royal Decree 513/2017. Regulation of Fire Protection Installations. BOE. 
 

- Royal Decree 2267/2004, of 3 December, approving the Fire Safety Regulations in industrial establishments. 

- Royal Decree. 314/2006. DB SI Fire Safety. BOE. 

- Royal Decree 842/2013. of 31 October, which approves the classification of construction products and 
construction elements according to their reaction and resistance to f ire properties. 
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Usage 
- Law 1/1994 Law on Accessibility and Elimination of Barriers in Castilla-La Mancha. DOCM. 
- Decree 158/1997 Accessibility Code of Castilla-La Mancha. DOCM. 
- Royal Decree 314/2006. DB SU Safety of Use. BOE. 
- Royal Decree 173/2010, 19 February, amending the Technical Building Code, approved by Royal 

Decree 314/2006, 17 March, on accessibility and non-discrimination of persons with disabilities. 
Law 1/1994 Law on Accessibility and Elimination of Architectural Barriers in Castilla-La Mancha. 
DOCM. 

Health 
- Law 1/1994 Law on Accessibility and Elimination of Barriers in Castilla-La Mancha. DOCM. 
- Decree 158/1997 Accessibility Code of Castilla-La Mancha. DOCM. 
- Royal Decree 314/2006. DB SU Safety of Use. BOE. 
- Royal Decree 173/2010, 19 February, amending the Technical Building Code, approved by Royal 

Decree 314/2006, 17 March, on accessibility and non-discrimination of persons with disabilities. 
Law 1/1994 Law on Accessibility and Elimination of Architectural Barriers in Castilla-La Mancha. 
DOCM. 

Noises 

- Law 37/2003, of 17 November, on Noise. 

- Royal Decree 1.371/2007. DB HR Protection against Noise. BOE. 

Facilities 
- Order of 13-02-2002, of the Regional Ministry of Industry and Labour, establishing the minimum content of 

industrial projects and industrial installations. 
- Royal Decree 842/2002. Low Voltage Electrotechnical Regulations. BOE. 
- Royal Decree 314/2006, of 17 March, approving the Technical Building Code. 
- Royal Decree. 919/2006. Regulation on the Distribution and Use of Gaseous Fuels. BOE. 
- Royal Decree 1027/2007. Regulation of Thermal Installations in Buildings, RITE. BOE. 
- Law 1/2007 Promotion of Renewable Energies and Energy Saving and Efficiency. DOCM. 

Environment 
- Decree 158/2001 of 5 May 2001, approving the PRRP Castilla-La Mancha. 
- Law 34/2007 of 15 November. AIR QUALITY AND PROTECTION OF THE ATMOSPHERE (BOE 

16/11/2007). 
- Royal Decree 105/2008, of 1 February, regulating the production and management of construction 

and demolition waste. BOE. Decree 179/2009, of 24 /11/2009, approving the Urban Waste 
Management Plan of Castilla-La Mancha 2009-2019. Law 22/2011, of 28 July, on waste and 
contaminated soils ("B.O.E." 29 July) on 30 July 2011. 

 
5. IDENTIFICATION AND LOCATION 
The space for this activity is located outside a specific industrial plant, which has provided an open - 
plan area to house the necessary facilities for teaching, research and animal development. This 
space has been divided into different areas, which include spaces for housing the animals, general 
work areas and special spaces designed to carry out specific procedures, as well as service areas, 
among others. 

As for the areas where the animals will be housed, meticulous attention has been paid to ensure that 
they meet the standards of comfort, hygiene and appropriate dimensions for each species. The 
space has been designed in such a way that the animals can enjoy a certain degree of f reedom of 
movement, ensuring that they have access to water, food and care that meets their needs and 
promotes their health and well-being. 

In addition, access to this facility has been facilitated by having a direct entrance from the public 
road. The location of this industrial plant is on a street that is considered a major commercial and 
industrial hub within the Industrial Estate where it is located. This ensures convenient access for 
vehicles and pedestrians, with wide pavements available for pedestrians and the possibility of 
parking. 
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The infrastructure has also been adapted to meet the needs of the activity. Electrical installation 
systems, adequate lighting, f ire extinguishing equipment, natural ventilation systems and an efficient 
sanitation system have been implemented to ensure the safe and efficient operation of the facilities. 
This focus on infrastructure and animal welfare demonstrates a commitment to quality and safety at 
all stages of the activity. 

The pilot plant facility is intended to be located at the MAHOU ALOVERA PLANT, located at Av. del 
Río Henares, 68, 19208 (Alovera, Guadalajara). 

 

Image 1: Catastral field. Source: Catastral council. 
 

The location proposed by the Project Co-ordinator is as follows, in the area outside near the sewage 
treatment plant. 

Image 2: Pilot plant location. Source: Own. 
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6. ACTIVITY DESCRIPTION 
The activity that the pilot plant for the bio valorisation of bagasse and yeast with Tenebrio molitor 
intends to develop is the bioconversion of bagasse and yeast with insects, the development in the 
DSP of insect protein and the validation of beverages enriched with this ingredient. 

Image 3: Investigation line in pilot platform. Source: CHEERS. 
 

- Bagasse Bioconversion with insects: The f first stage of this activity involves the bioconversion of 
agro-industrial by-products, in this case bagasse, using Tenebrio molitor, also known as the 
mealworm. Bagasse is used as food for these insects. During this process, the insects metabolise 
and break down the components of the bagasse, transforming them into nutrients and high-quality 
proteins. This is an example of a circular economy, as waste is used to produce valuable 
resources. 

- Insect Protein DSP: Once the insects have been reared and have consumed the bagasse, the 
insect protein is extracted and processed. This involves separating the insect proteins from other 
components, such as lipids and chitin. DSP is a critical step to ensure that the insect protein is pure 
and of high quality for further use in food and beverages. 

- Characterisation and Validation of Enriched Beverages: After obtaining the insect protein, it is 
incorporated into specific beverages. These fortified beverages undergo a characterisation process 
to evaluate their taste, texture, aroma and nutritional value. Testing and analysis is conducted to 
ensure that the insect protein ingredient does not negatively affect the quality of the beverages and 
instead enhances them with nutritional benefits. 

- Demonstration Scale Validation: This entire process is carried out on a demonstration scale in an 
industrial brewery. This stage is crucial to demonstrate the feasibility and effectiveness of the 
processes on a large scale and under real-world conditions. The industrial brewery provides a 
suitable environment to test the practical application of the insect protein in f inal products. 





ACTIVITY IMPLANTATION 

Alovera | GUADALAJARA 

8 

 

 

The metamorphosis of the Tenebrio molitor involves significant transformation throughout its lif e 
cycle. The nutrients generated by the action of these insects can be valuable for various applications, 
such as animal feed and the production of protein supplements. 

Bioconversion of bagasse by insect farming contributes to the reduction of organic waste and 
sustainable protein production. This process represents an innovative solution for the utilisation of 
agricultural by-products. 

 

Image 5: Breeding cycle. Source: PROTEINSECTA. 
 

The following pictures shows the Tenebrio production cycle 
 

Eggs 

This is the initial phase of the insect's life. 

The approximate duration of this phase is 10 days. 
 
 
 
 
 
 
 
 

Image 6: Eggs. Source: PROTEINSECTA 
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Larvae 

The larvae hatch directly from the egg and are the 
"worms" from which we will extract the protein base of 
the research project. 

As they then have to undergo metamorphosis, they 
have to accumulate a lot of fat in order to overcome 
this process. 

The approximate duration of this phase is 10 weeks. 
 
 
 
 
 

Image 7: Larvae. Source: PROTEINSECTA. 
 

Pupae 
 

The larvae undergo metamorphosis and pupate into 
pupae before reaching their adult form, in the form of 
a beetle. At this stage they can be used as food 
because they are soft. 

 
Their state is practically immobile, so care must be 
taken because they can serve as food for other 
larvae or beetles when they lack food or hydration. 

The approximate duration of this stage is 7 to 10 
days. 

 
 
 
 
 

Image 8: Pupae. Source: PROTEINSECTA. 
 

Beetles 

Beetles are the result of larval metamorphosis. 

They can live up to 2 months, but it is in the first 
20 days that they can be most useful for 
reproduction, as they lay eggs up to a total of 5 
times. 

They can lay up to 200 eggs per clutch, although 
as time goes by, clutches become less productive. 

Breeding time is approximately 1 month. 
 
 
 
 

Image 9: Beetle. Source: PROTEINSECTA. 
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7. INSECT FACILITIES DESCRIPTION 
 

The installation consists of setting up a pilot plant for the bio valorisation of bagasse and yeast with 
Tenebrio molitor at the location provided by the project coordinator at the Mahou Alovera plant by 
means of the installation of a rearing chamber with a self -supporting sandwich panel. 

A typical insect rearing facility is shown below. These areas are mainly designed as a larval 
production area and an area for breeding adults (non-marketable) for restocking the larval colony for 
production. This area has the proportional auxiliary space for the initial acclimatisation of the newly 
hatched larvae and other auxiliary activities of maintenance and cleaning of the facilities. 

 
Image 10: Facilities. Source: Own. 

 
Space resources are optimised to the maximum in this type of vertical farming. 

The following images show hatchery, fattening and insect rearing rooms, the area for insect rearing 
will be only 100 m2, (climate-controlled chambers, cold room type) including area for handling and 
manipulation, larval control ("laboratory"), and handling room. 

 

Image 11: Facilities. Fuente: Own. 
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Imagen 12: Facilities. Source: Own. 

 
7.1. DESIGN 
The pilot plant has the following facilities: 

 

 

 

 

 

 

 

 
 

 
Image 13: Spatial distribution. Source: Own. 
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- 1. Technical section. osmosis equipment room, heater, ... 
- 2. Living Lab 1: corresponds to the broodstock rearing area. 
- 3. Living Lab 2: corresponds to the fattening rearing area. 
- 4. Office area: transit area for farm management. 
- 5. Experimental room: area where the study and research tasks are carried out. 
- 6. Cleaning area "dirty room": room for cleaning livestock equipment. 

 
No transformation process will be carried out, which means that the activity will be classified as primary. 
The production area, which includes the animal rooms, will have a usable area of approximately 93.12 
square metres. 
Therefore, the farm will have 100 m2 of  f loor space dedicated to production, while the rest of the f loor 
space will be used for the management of the activity. 
*** The design may vary until the activity project is drawn up. 

7.2. INNER EQUIPMENT FOR INSECT BREEDING 
The activity is carried out using self - 
stacking trays, which is where the insect 
develops. 

There will be 4 trays lined up on a 
platform (same dimensions as a 
European wooden pallet.). 

On top of each tray, 15 more trays will 
be stacked, which means a total of 16 
self-stacking trays and 4 rows of trays, 
making a total of 64 trays per platform. 

 
 
 

Image 14: Inner equipment. Source: Own. 
 

7.3. RESIDUES 

7.3.1. RESIDUES IDENTIFICATION 
The solid waste generated is not identified with any of the characteristics listed in table 5 (Appendix I. 
Toxic and hazardous waste identification system of RD 833/1988, which approves the regulations on 
toxic and hazardous waste) and therefore is not subject to the provisions of the basic law on toxic 
and hazardous waste or the regulations for the execution of the basic law 20/1986 on toxic and 
hazardous waste. 

7.3.2. INDUSTRIAL RESIDUES ASSOCIATED TO URBAN RESIDUES 
This is waste generated by industry that has the same characteristics as municipal waste and can be 
managed together with municipal waste. It normally corresponds to industrial waste that does not 
come from the process. For example, waste paper, cardboard, plastic, etc. 

7.3.3. JUNK CHAMBER 
It is not considered necessary to build a rubbish room, given that in the industrial estate where the 
activity is located, there is a system of collection by containers, being obliged to have them 
individually for each industry and to be able to enjoy the collection service established by agreement 
with a private company. As the activity is going to generate domestic waste from the personnel, it will 
be disposed of in street bins through the public waste collection service. 
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10. LIVESTOCK FARMS REGISTER 
This report details the location and justification for the rearing of insects for research purposes in the 
pilot plant. 

This activity will have a REGA code (GENERAL REGISTER OF LIVESTOCK FARMS). 
 

Image 15: Official Tramitation of REGA. Source: JCCM. 
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11. INTERESTED MOTIVATION 
The Mahou San Miguel brewing company is the coordinator and operating leader of the European 
CHEERS project, which will contribute to developing a new Zero Waste biorefinery approach, fully 
aligned with the European Green Pact, the Circular Economy Action Plan and the Bioeconomy 
Strategy among others, thus fostering the understanding of the potential of biotechnology in the 
generation of new value chains thanks to the participation of relevant actors, from small bio -based 
industries to consumers. 

Biotechnology is a tool with the potential to reduce the impact of human activities on our planet. 
Thanks to the development of new bio-based production platforms, it is possible to take a step 
towards a more efficient use of waste streams in order to achieve industrial circularity. 

CHEERS is a new biorefinery concept, inspired by nature's biodiversity (insect and microbial 
platforms) with the aim to revalorise underutilised or waste secondary streams such as bagasse, 
wastewater, CO2 and CH4 from the brewing industry for conversion into innovative bio -based 
products competitive at market level. 

The bioconversion and cascading of biomass from secondary streams offered by CHEERS is 
intended to be a starting point for other fermentation industries to improve feedstock efficiency, 
sustainability and their overall competitiveness. 

CHEERS offers a modular solution where bio-based industries can configure their optimal 
combination by selecting from 5 novel biotechnological routes that generate 5 bioproducts for 
industrial applications, with attractive market opportunities: insect protein, disinfectant, microbial 
protein, ectoin and caproic acid. All CHEERS value chains are based on new bioprocesses and/or 
innovative bio fermenters combined with sustainable transformation processes, which will be 
validated at demonstration scale in an industrial brewery. Ultimately, a minimum reduction of 45% of 
the carbon footprint in each value chain will be achieved. 

Within the insect protein research line, the following results are expected: 

- Report on the production of demonstration insects and quality assessment of the intermediate 
product produced. This deliverable will include: 

- A sampling plan for the products obtained in the biomass (bagasse) and yeast bio valorisation 
processes of the brewing process. Individuals and digestibility (from wheat bran control to different 
combinations of bagasse and brewer's yeast with bran) will be determined in the sampling plan. 

- Reports of the samplings carried out. 

- Reports of the analyses determined by AINIA for the evaluation of the food quality and the 
complete nutritional composition of the intermediate products obtained. 

- Also, information on sampling and complete analytical reports of the controls (colony reared on 
wheat bran - control diet). 

- Report of categorisation of weight gains/losses and production of larvae or insects throughout each 
trial (indicated in the experimental plan). 

- Production quantification report and categorisation of gains/losses by category. Causes and 
resolution. 

- Conclusion report. 
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