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Chapter 1 – Introduction
1.1 Background of the Report
This report is compiling the WP5 work on setting a set of shared quality criteria
for six different insect-based food products being developed by six project
partners. The overall aim of the development of the insect based food products
is to produce batch productions of ‘appealing insect-based food products’ for
testing in consumers’ trials in Denmark and Portugal (T5.4). The partners
involved in the food product development all have prior capacities in food
innovation. Five of the six partners have specific experience in food innovation
with insects. In order to develop six food products by six different project partners,
and be able to combine the products into appealing weekly menus to be exposed
to consumers, the T5.1 tasks included a workshop on setting the quality criteria
for the products. The workshop was organized and hosted by Skylab, DTU.

1.2 Scope and Method
The scope of the T5.1 workshop was define a set of specifications defining quality
criteria for taste, texture, appearance, packaging, labelling, nutritional properties
and food safety of the insect based food products.
The method leading defining the quality criteria was a stepwise approach:
1.

During the period from project start M1 to the workshop held at Skylab,
DTU (M4), the food producing partners produced a prototype version
of the food products and shipped to Skylab for initial inspection and for
a formal sensory testing by a trained sensory panel.

2.

The three-days’ workshop (January 22-24) was scheduled to blend
presentations of the prototype products, inspirational sessions on
ambitious food innovation, sessions on knowledge sharing on food
safety, and interactive sessions with the purpose on developing a
shared understanding of the aim of the steps ahead of improving the
prototypes to be as appealing as possible for the consumers.

3.

The workshop outcomes were compiled into a report defining the
quality criteria the food products must meet in order to be included in
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the T5.4 consumer tests in Denmark and Portugal. The draft report was
circulated for comments and the final report on setting quality criteria
serves as the reference document among the WP5 partners for
finalizing the specifications of the food products.

1.3 Outcomes
The core D30 deliverable is the workshop report compiling the quality criteria for
food products coming out of the T5.1 workshop. The report serves as reference
document for the WP5 partners. The full report is included as Chapter 2 to 4.
Some key messages from the quality criteria report are:
1. All the prototype products were subject to be further optimized for taste,
texture and appearance. The sensory testing scheduled in T5.3 will
contribute to the final assessment of the sensory qualities of the products.
2. The products were all designed to incorporate insects into dinner type food
products (minced meat, falafel, Bolognese source, bread etc.). Further
work is needed to ensure sufficient amounts of insect protein are
incorporated in all the products to reach the target of replacing 20% animal
meat protein in the consumer diets.
3. The supply of insects from European suppliers for the batch productions
of food products should be sought to be better documented for uniform
quality to eliminate variations in the products arising from variation in the
insect products supplied.
4. Food safety of the batch productions must be documented to follow
general food safety standards.
The quality criteria are further specified in the following chapters.
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Chapter 2 – Presentation and evaluation of prototype
products
2.1 Sensory evaluation by DTU Food
Six prototype insect-based food products were presented by the food producing
partners (KUL, LEITAT, UNIVPM, NGN, BD, DTU) in the workshop.
The prototype products were evaluated by 10 trained sensory panelists following
standard procedures. The panelists were informed that the products contained
insects, but were not familiar with consuming insects. The results of the
evaluation were presented to the workshop participants by Senior Scientist
Grethe Hyldig and Panel Leader Rie Sørensen, DTU Food.
The sensory evaluation by DTU described the sensorial qualities of the protoproducts in four dimensions: Appearance (A), smell (S), taste (T) and texture (Tx).
The results of the panel evaluation are included in Table 1 (high resolution slides
available to the workshop participants). The sensory evaluation is descriptive and
do not compare the products. The evaluation provides an objective description of
the sensory qualities. The products tested had been frozen prior to the
presentation to the panel.
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Table 1: Results of sensory panel evaluation of insect prototype products,
Skylab, DTU January 22-24 (full resolution circulated to the workshop
participants).
1. KUL – minced meat

2. UNIVPM – cricket bread

3. NGN - Buffalo worm Mince
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4. LEITAT - Mealworm sausage

5. BD - Cricket bolognese

6. DTU – cricket falafel

2.2 Kitchen preparation and presentation
The kitchen session on day 2 of the workshop provided the opportunity to
experience the prototype products from a consumer view. Within the frame of the
2 hours kitchen session, the insect prototype products were either prepared from
raw ingredients (product 1, 2, 5 and 6) or from frozen products (product 4), or a
combination (product 3). The kitchen session was the opportunity for partners to
share experiences in working with processing and preparation of insects, and to
see and taste the prototype products.
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The products produced in the kitchen were not formally evaluated for sensory
quality. The serving and tasting serves as a reference point for the further
communication between the food producing partners, with the aim of continued
exchange of experiences and maximizing the improvement of the products before
entering to consumer testing.
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Chapter 3 – The protein content in insect products for
T5.4 consumer testing
3.1 Aim of T5.4
With reference to WP description T5.4, the final products (after optimizing the
prototypes) are designed to aim for substituting 20% of the typical intake of
animal-derived protein on a weekly basis. The T5.4 consumer testing in Denmark
and Portugal are designed to combine the products in menus of 3 weekly meals
over a 6 week period per participating family.

3.2 Animal protein intake in Denmark and Portugal
The amount of insect protein in the food products is determined by the estimated
baseline animal-protein intake on which the 20% replacement can be estimated.
The actual replacement will be directly assessed in the participating families in
the baseline prior to the distribution of the insect-based product. In order to define
the criteria for the protein content, animal protein intake in the target populations
in Denmark and Portugal is set based on available secondary data and foodbased dietary recommendations.
In Denmark, the national dietary survey 2011-2013 is the latest available national
data. The mean consumption of meat (sum of all types) was 134 g/adult/d, men
and female combined. (Dietary habits in Denmark 2011-2013 (2015), DTU
Fødevareinstituttet). The daily intake of meat correspond to a weekly
consumption of 938 g meat, or 187.6 g animal protein (20% protein content in
meat). Meat is assumed to be primarily consumed in the lunch and dinner meals,
amounting to 187.6/14 =13.4 g animal protein per lunch or dinner meal.
In Portugal, data from a dietary survey in 2015-2016 is available showing an
average meat consumption of 129 g/adult/d, or 903 g meat = 180.6 g animal
protein/week (20% protein content in meat). Dividing the meat consumption on
lunch and dinner meals, it amounts to 12.9 g animal protein per lunch or dinner
meal.
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3.3 Insect protein in dinner insect products
The insect product will be designed to be distributed to the participating families
in menu packages to replace 3 weekly dinner meals. Table 2a (Denmark) and 2b
(Portugal) shows the draft weekly menu and how 3 dinner meals can contribute
to replace at least 20% of the animal protein originating from meat by insect
protein. The diets will also contain animal proteins from fish and dairy products
which are not aimed to be replaced in the dinner mail menus. Fish intake is
encouraged in the dietary guidelines for Denmark and Portugal, as in most
countries, due to the well documented health benefits. It is therefore not targeted
to replace fish. Dairy in the diets are obtained from foods not primarily consumed
as dinner meals. Meat is by far the most burdening food for greenhouse gas
(GHG) emission. A model developed under the H2020 project SUSFANs showed
that in Denmark, meat accounted for 40-45% of the GHG from diets (publication
in progress).
Table 2: 2a (Denmark) and 2b (Portugal). Weekly menus for animal protein
from meat. Yellow markings indicate the replacement of 3 meals to
substitute 21% of the animal protein originating from meat. Denmark:
National average for adults (male+ female). 2013
2A Denmark

Mon

Tue

Wed

0

0

0

0

Lunch, g A-protein

13.4

13.4

13.4

Dinner, g A-protein

13.4

13.4

Total A-protein

26.8

26.8

Breakfast, g A-protein

Thur Friday

Sat

Sun

0

0

0

13.4

13.4

13.4

13.4

13.4

13.4

13.4

13.4

13.4

40.2

26.8

26.8

26.8

26.8

26.8

187.6

% insect protein
2B Portugal
Breakfast, g A-protein

Sum

21.43
Mon
0

Tue Wed
0

0

Thur Friday

Sat

Sun

0

0

0

0

Sum

Lunch, g A-protein

10.5 10.5 10.5

10.5

10.5

10.5

10.5

Dinner, g A-protein

10.5 10.5 10.5

10.5

10.5

10.5

10.5

31.5

21

21

21

21

147.0

Total A-protein

% insect protein

21

21

21

21.4
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Chapter 4 – Quality criteria for insect-products to be achieved to be tested
in T5.4 comsumer trials
4.1 The consumer perspective: quality of the product
4.1.1 Overall criteria for taste, texture, appearance
4.1.1.1 The products must have immediate appealing taste, texture and
appearance evaluated based on common standards for food product.
4.1.1.2 The acceptable taste, texture and appearance of the product should be
considered in the context of suggested serving in a meal. The products should
as a guiding rule be produced so the same product is packed and delivered to
the consumer testings in Portugal and Denmark.
4.1.1.3 In dialogue with the responsible partners for the T5.4 consumer testing
(UCP Portugal and UCPH Copenhagen) and DTU, the products may be modified
e.g. for seasoning or shape of servings for each site.
4.1.1.4 The result of the sensory testing of the Workshop prototypes should be
used as a general reference point for improving all products. The characteristics
identified by the sensory panel across the tested products which should be
specifically considered are the ‘animal/livestock odour’, ‘bullion tastes’, and
visible traces of insects.
4.1.1.5 Improved product versions are evaluated in T5.3 sensory testing (different
versions of each product is evaluated for the final product specification).
4.1.1.6 Based on dialogue with UCPH, UCP, ST and DTU, the taste and
appearance of the production and presentation of products may need to be
delivered in versions adjusted for consumers in Denmark and Portugal.
4.1.2 Appearance
4.1.2.1 The appearance of the products should as a guiding rule be suited as
family foods by mimic or be similar to conventional foods as much as possible.
The appealing appearance should be considered for how the product is received
by the consumers and how it looks when prepared as a serving on the plate.
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4.1.2.2 However, for the composition of the menus, there is room for one or two
products to represent something new or unique, exposing the consumers to the
potential of adding value to the meal: the insects-specific, new taste or original
serving.
4.1.2.3 The products should as a guiding rule not contain or show whole insects.
Whole insects can be complementary for example as a topping to a dish.
4.1.2.4 The processed/grinded insects leave traces of insects which the sensory
evaluation showed was received as something unfamiliar. These characteristics
of insect traces should be considered in the final products, by either being fully
masked, or be featured as a quality of the product (e.g. seeds on top of a bread
could match insect traces insides, visible insect traces could be featured as insect
fibers – open for approaches).
4.1.3 Texture
4.1.3.1 The texture of the dish should be immediate appealing and there should
be a ‘match’ between the appearance and texture so the consumers´
expectations to the texture (‘mouthfeel’) are met.
4.1.3.2 Wet and soft pieces of insects should be avoided.
4.1.3.3 The specific quality of insects as being ‘crunchy’ should be considered as
an asset which may be emphasized.
4.1.4 Sensory assessment/profiling (T5.3)
4.1.4.1 When the prototypes have been developed to meet the criteria for overall
appealing in taste, taste and appearance, and also meet the protein criteria,
samples for sensory testing is shipped to ST, Portugal.
4.1.4.2 The detailed instruction for the provision of test samples for sensory
profiling will be provided by ST.
4.1.4.3 Based on the ST sensory evaluation, the decision of the final products
compositions are made in consultation with DTU and the partners leading T5.4
consumer testing (UCP and ÙCPH).
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4.1.5 Presentation to the consumers in T5.4
4.1.5.1 Each product should be optimized so the end product (the product as it is
received by the consumers) is expected to be well received by the consumers.
The products can be a ready-to-eat product only needed heating, or it can be a
semi-ready product (such as imitated minced meat) which needs to be cooked
and prepared by the family.
4.1.5.2 Each product should be accompanied with instructions for the use, as well
as recipes and inspiration for the preparation and serving. The products are new
for the consumers, and the consumers need help to use the product.
4.1.5.3 In each site (Denmark and Portugal), a package of information about
edible insects in general should be targeted the consumers groups involved. It is
also optional to invite the participating families to inspirational events for
preparation of the insects. It can for example feature ‘Mexican’ or ‘Thai’ style
cooking.
4.1.6 Packaging and labelling
4.1.6.1 A standard labelling of the products will be developed with support from
SPI for standardized packaging and appearance level across products. The
names of the products need to be adjusted to the consumer sites (Danish and
Portuguese) by UCPH/DTU (Denmark) and UCP/ST (Portugal).
4.1.6.2 Repacking the control foods, so that it is the same as the insect foods.
The control food will be plant based products available on the market, and not
covered by any further product development.
4.1.6.3 Labelling should conform to all EU regulations including ingredient list and
allergen information (all allergens, not only insect related) should be provided. It
should be indicated on the products how the product should be prepared and
stored.
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4.1.7 Safety
4.1.7.1 The products must be safe for consumption. Insects or insect proteins
used are safe for human consumption (should be indicated in product
specifications).
4.1.7.2 The final products must be produced following general safety standards
for food (General Food Law, Regulation 178/2002) and hygiene regulations
(Regulation 852/2004, Regulation 853/2004 (in future when amendment on
insects is implemented)).
4.1.7.3 The products are tested batch wise for microbial safety before reaching
the consumers. It is recommended to identify specific food categories, in
accordance with those listed in Annex I, Chapter I of Regulation 2073/2005,
where the insect-based foods could be included. E.g. Insect-based flat bread
could be classified as “Ready-to-eat” product. This first effort will allow identifying
the applicable microbiological limits based on Regulation 2073/2005.
4.1.7.4 Each producer identifies the critical points for contamination in the
production following guidelines for Hazard Analysis and Critical Control Points
(HACCP). This HACCP template shared by NGN will be used as guideline by all
food producers (full resolution version shared).
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4.2 The consumer perspective: The quality of the menu (3 weekly meals in
6 weeks)
4.2.1 Diversity: The products combined into menus over the 6 weeks
intervention period should have sufficient diversity to satisfy the consumers’
expectation for diversity.
4.2.2 Menu plans: The products will be combined in menu plans in close
dialogue between the food producers and UCPH (for the Danish consumer
study), UCP (for Portugal) and DTU.
4.2.3 Modifications: If it is considered the products make up a menu which will
not be sufficiently diverse for a 6 weeks test period, consultations between WP
partners will identify how products can be modified to reach sufficient variation.
4.2.3.1 A closed online chat-forum has been established for continuous
communication between the partners to keep each other updated on the product
development.
4.2.3.2 It can be decided and agreed to combine products in dinner meals.
4.3 The project perspective: Criteria for products to meet project targets
4.3.1 Nutritional proportions: The guiding content of insect protein of each
product is to meet the target of offering a menu which can provide 20%
substitution of meat protein in the overall diet (T5.4 consumer tests).
4.3.2 The baseline animal protein intake: The protein baseline is set based on
the national meat intakes in diets in Denmark and Portugal, meaning the products
should incorporate insects corresponding to 13 g insect protein per person per
meal. In the consumer study in Denmark, a serving for families of on 2 adults and
2 children should include 13.4 x 3.5 = 46.9 g insect protein. In Portugal the
servings for couples should include 22 g insect protein. See Table 2.
4.3.3 The amount of insects: The amount of insects in the products to obtain
the targeted insect protein depends on the protein content of the insects used.
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4.3.4 The total serving sizes: The serving size of the food products will be set
based on the type of product, and a target to provide dietary energy suited for the
dinner meal for which it is served.
4.3.5 Serving size examples: Table 3 shows examples of serving sizes, dietary
energy and animal protein for recipes of 3 dinner type products: Meatballs,
Bolognese sauce and sausage.
Table 3: Examples of servings per person for 3 dinner types products.
Based on recipes from dk-kogebogen.dk
Meat ball

per 100 g

Energy, KJ
Protein, g
Meat, g
Protein from meat, g

640.0
12.1
48.1
9.6

Bolognese sauce

per 100 g

Energy, KJ
Protein, g
Meat, g
Protein from meat, g

329.0
5.5
48.1
9.6

Sausage

per 100 g

Energy, KJ
Protein, g
Meat, g
Protein from meat, g

1180.0
4.5
38.5
7.7

per serving of
260 g
1706.0
31.5
125.0
25.0
per serving of
564 g
1861.0
31.0
125.0
25.0
per serving of
200 g
2360.0
9.0
100.0
20.0

4.3.6 Total energy per dinner meal: Energy requirement depend on the body
weight and the physical activity level. Recipes for dinner meal typically provide
around 3,000 KJ per person, corresponding to 1/3 of an average energy intake.
The dietary energy to be provided by the insect products depends on the type of
product. Table 3 serves as examples of serving size and energy provided from
different types of dinner products.
4.3.7 Food safety: the products must be safe for consumption. The final products
must be produced following general safety standards for food (see point 0).
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Appendix: Photos from workshop 22-24 January 2020

Preparation of product

Preparation of product

Preparation of

based on fresh cricket

based on fresh buffalo

mealworm burger and
roasted crickets

Preparation of cricket

Preparation of

SUSINCHAIN workshop

based flatbread

mealworm pie

kitchen session facility,
DTU Skylab
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