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Introduction

According to the Food and Agriculture Organization of the United Nations (FAO, 2019), food
waste is defined as the reduction in the quantity and/or quality of food caused by choices and
actions taken as much by consumers as by retailers and food service providers.

Today, food waste concerns all countries, but its sources differ according to their level of
development:

- For developing countries: waste is mainly due to technical constraints and
infrastructure, resulting in both energy waste due to poor optimization of processes
and equipment, and significant food waste (Chaboud et al., 2021). In these countries,
food waste occurs mainly during storage (poor packaging, rodents, etc.) and
transportation (Gustavsson et al., 2011).

- In developed countries, waste occurs mainly at the end of the supply chain (aesthetics,
poor preservation, over-consumption, stricter quality controls...) (Gustavsson et al.,
2011).

Thus, on a global scale, in terms of figures, wastage represents:
- around ⅓ of food, or at least 1.3 billion tonnes of food per year (FAO, 2019)
- around 4,000 billion megajoules per year (Coudard et al., 2021).

This is where Note by Note cooking comes in. Note by Note cuisine represents an innovative
culinary method that involves designing dishes from pure chemical constituents, instead of
conventional ingredients. This approach was developed by French physical-chemical scientist
Hervé This. In fact, as well as having multiple benefits in terms of creativity, personalization,
scientific exploration, innovation and allergen management, Note by Note cooking also has
an interest in waste and sustainability. Indeed, by using pure chemical components, chefs can
avoid wasting perishable ingredients. This could help to reduce food waste at source, by
producing only what is needed, or to reduce waste once the food has been used, through the
principle of recycling/reuse. Note by note cooking could potentially be more sustainable by
avoiding the need to grow, raise or harvest ingredients. This could reduce the pressure on
natural resources needed for farming and breeding.

The relevance of "note by note" cooking is therefore not limited to its revolutionary nature. It
is also part of a crucial societal context, where the issue of waste is becoming increasingly
worrying, opening the way for in-depth reflection on the methods of food production,
distribution and consumption that are essential to preserving our natural resources and
combating global food insecurity.

In the course of this report, a proposal was made for a dish embodying the innovative
principles of this approach, entitled " La Vie en Rose".

1



I. Recipe presentation

A. “Voir La Vie en Rose et en Verte, c’est possible ! “

" La Vie en Rose" is a dish whose inspiration stems from the french idiom “voir la vie en
Rose”, which can be translated by seeing life in happy hues or through rose-colored glasses.
While the idea of finding a miracle solution to world food wastage may be idealistic, we are
working towards that ideal. Our aim is to create a “green” dish, in the sense environmentally
friendly, whose ingredients are extracted from food wastes. For us, “seeing life in pink and
green is possible”.

As an embodiment of the idiom that inspired our dish, the latter was created in a way that
pink was its main color. Therefore, " La Vie en Rose" is presented in a variety of pink shades.
The color pink is often associated with sweetness, however this dish aims to trick our
instinctive expectation of what colorful dishes should taste like by making it taste like savory
foods. To be more specific, eating " La Vie en Rose" should remind us of eating toasted
breads with tomato and bacon in terms of taste, while making us feel like eating a dessert
visually.

Figure 1 : Dish presentation

2



B. A meal made from waste

This year's theme is food wastage. To address this issue effectively, this project revolves
around creating a meal using components extracted from food that would otherwise go to
waste. Moreover, in order to align closely with the primary theme, this meal focuses on
utilizing the most commonly wasted foods, such as bread and vegetables.

In addition, our dish was formulated with the understanding of how food texture works.
Emulsion, foam, or gels, " La Vie en Rose" was created with a combination of our knowledge
in food sciences.

II. Materials, methods

" La Vie en Rose" is a savory, toast-flavored cake served on top of a sauce made of caseinate
proteins and dressed with a tomato flavored emulsion. In this section of the report, we will
focus on the ingredients and the quantity used to realize our dish.

A. Materials : ingredients used in the recipe

1. Tomato tapenade

Table 1 : Detailed tomato tapenade composition
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2. Toast-flavored cake

Table 2 : Detailed Toast-flavored cake composition

3. Gelatin shell

Table 3 : Detailed gelatin shell composition
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4. Caseinate sauce

Table 4 : Detailed caseinate sauce composition

B. Manufacturing diagram

1. Tomato tapenade

Tapenade is a culinary preparation originating in the Mediterranean region, particularly in
Provençal cuisine, often served as an aperitif or side dish. It is composed mainly of olives,
capers, anchovies, garlic, olive oil and aromatic herbs. These ingredients are traditionally
ground or mixed together to create a thick, flavorful paste.

The aim was to reproduce the texture of Mediterranean tapenade, with the added flavor of
tomato. To achieve this, the main ingredients chosen were water, sunflower oil, agar and soy
lecithin (table 1). The reasons for these choices are explained below:

- Emulsion formation: Water has a relatively high surface tension due to its polar
properties. This means that at the interface between water and air, water molecules
tend to form a kind of "skin" which resists the incorporation of oil. The emulsifying
agent (in this case, soy lecithin) has a structure that has both a hydrophilic
(water-loving) and a lipophilic (lipid-loving) part. The hydrophilic part of lecithin can
bind to water molecules, while the lipophilic part can insert itself into oil droplets.
Micelles are thus formed. These micelles have a structure in which the hydrophilic
parts face outwards to interact with the water, while the lipophilic parts face inwards
to interact with the oil droplets. Overall, this reduces surface tension and facilitates the
dispersion of oil droplets in water and stabilizes the emulsion (Provost et al., 2016 and
Rai et al., 2021) .

- The addition of agar can influence consistency and texture. Indeed, agar-agar has the
ability to form a firm gel at relatively low concentrations (Fabry, 1981). By adding
agar-agar to the water and oil mixture, the texture becomes thicker and more solid. It
can also help maintain emulsion stability by incorporating oil droplets into a gelled
matrix, thus avoiding coalescence.
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- During heat treatment: increased molecular agitation due to heat allows oil droplets to
disperse further in water. Agitation forces can temporarily overcome separation forces
due to differences in polarity and density (Lehara et al., 2021).

- Impact during cooling : Agar-agar is a gelling agent that, when heated, dissolves in
water, forming a gel as the mixture cools (Provost et al., 2016). As it cools, agar-agar
begins to solidify and can encapsulate oil droplets dispersed in the gelled matrix. In
addition, a play of densities appears, giving rise to a biphase: an aqueous phase and a
paste/gel phase.

It is by eliminating the aqueous phase that the Mediterranean tapenade-like texture is
obtained. A presentation of the formulation and manufacturing process is shown in Figure 2.

Figure 2 : Tomato tapenade making diagram.
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2. Toast-flavored cake

Cakes are typically made of wheat flour, sugar, and eggs to which lipids such as margarine or
oil can be added to make an emulsion. When adding foam to the emulsion, the batter obtained

makes a chiffon cake. (Godefroidt et al., 2019). Our cake recipe was formulated with the idea
of getting a texture equivalent to that of chiffon cakes.

In order to obtain the desired texture, sunflower oil was mixed with water using lecithin as an
emulsifier, while a foam made of water and white egg protein was added to the batter (table
2). To explain the mechanism behind our formulation:

- Emulsion formation and agar role: see explanation in part B.1. Tomato tapenade
- Foam formation: Certain proteins such as egg white proteins have foaming properties,

which allows them to stabilize liquid-air interfaces by adsorbing, unfolding and
forming a viscoelastic layer in between the interfaces (Pycarelle et al., 2020). By
whisking water with egg white proteins, air is incorporated in the mixture and the
latter increases in volume. Addition of foam to the cake recipe allows us to have a
soft, airy texture.

- To improve foaming property, citric acid was added to lower pH of water from 7 to 5,
while whisking was done at 21-22°C, hence at both optimal pH and temperature
(annex 1).

- Salt, smoky food flavoring and grilled bread food flavoring was used to reproduce the
toast-like flavor desired for the cake, likewise for the color with carmine food
coloring.

- Starch was then incorporated at the end to bind all the ingredients in a network and
give more structure to our cake (Figure 3).
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Figure 3: Cake-making diagram.

3. Gelatin shell

The use of gelatin allows the bacon flavor to be inserted into a texture that's not far away.
What's more, gelatin is highly malleable, making it possible to create an aesthetic structure
for the dish.

The use of powdered gelatin makes it possible to exploit the different molecular interactions
between gelatin and water, creating a solid yet flexible structure (table 3). This involves a
number of steps (Figure 4):

- Gelatin hydration: allowing gelatin protein chains to disperse in water
- Heating: to dissolve the gelatin (this must be gentle to avoid altering the mixture)
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- Cooling: where gelation takes place. As it cools, the gelatin molecules begin to form a
three-dimensional network. This network captures water, creating a solid yet elastic
structure.

The result is a flexible, bacon-flavored shell after the addition of flavoring and coloring.

Figure 4 : Gelation mechanism. Adapted from Chen et al., 2021, Kontogiorgos, 2021 and
Coultate, 2016.
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Figure 5: Gelatin shell making diagram

4. Caseinate sauce

The primary purpose of this sauce is to provide a milder taste to our dish, as well as to
enhance its visual appeal. In particular, the use of hibiscus infused in water allows the
obtention of a mixture capable of changing colors according to its pH value. Thus, by adding
citric acid to the sauce recipe, it is possible to shift its color from white to pink.

Indeed, hibiscus flowers contain anthocyanin pigments which have the particularity to change

colors depending on its molecular structure (Mundombe, 2016). To be more specific, changes
of the environment’s pH results in an isomerisation reaction of the pigment (as illustrated in
the figure 5) : while low pH leads to the isomer flavylium (pink/red color), high pH leads to
the formation of the isomer carbinol (white color).
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Figure 6: Isomerisation reaction of the pigment diagram

The process to obtain this sauce consists of three main steps, as illustrated in Figure 7.

Figure 7: Caseinate sauce making diagram.
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C. Food regulation

Note by note cooking requires the use of pure ingredients. However, these ingredients are
usually not found naturally in food and are regarded as additives in the industrial field.

According to the European regulation CE N°1333/2008, “food additives are substances that
are not normally consumed as food itself but are added to food intentionally for a
technological purpose”. Furthermore, in Europe, all food additives should be covered by this
regulation. Therefore, the following table shows the quantity limit that could be used for each
additives in the recipe, as well as for the other components used:

Table 5 : European regulations for the components used in the recipe
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III. Results and discussion

A. Tomato tapenade

1. Final aspect

Figure 8 : Photo of the tomato tapenade inside the gelatin shell

The final product obtained demonstrates good homogenization and a smooth texture.
Moreover, the taste is quite interesting as it carries a sour note attributed to the tomato
flavoring (figure 8).

2. Nutritional bilan

As seen in the table below, the calorific value of the tomato tapenade is 447,4 kcal. This value
is mostly due to the presence of oil in the recipe (table 6).

Table 6 : Nutritional values of the tomato tapenade
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B. Toast-flavoured cake

1. Final aspect

Figure 9 : Photo of the toast-flavored cake

The resulting cake is very airy, and its texture is homogeneous and slightly squishy. The cake
offers an intriguing smoky toasted bread flavor. However, it might be beneficial to enhance
the recipe by increasing the cake's lightness.

2. Nutritional bilan

As seen in table 7, the calorific value of the toast-flavored cake is 647,5 kcal. This value is
once again related to the presence of oil in the recipe. However, this formulation also includes
a great quantity of proteins.

Table 7 : Nutritional values of the toast-flavored cake
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C. Gelatin shell

1. Final aspect

Figure 10 : Photo of the gelatine shell

The gelatin shell adds a crispy element to the dish. Additionally, by adding bacon flavor to the
shell, the result resembles bacon crisps.

On another note, it could be beneficial to enhance the recipe by addressing the issue of
bubbles. In fact, some bubbles tend to appear during the drying step of the process, which
affects its aesthetic quality.
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2. Nutritional bilan

As an element made of mainly water, the gelatin shell presents a low calorific value of 35,1
kcal (table 8).

Table 8 : Nutritional values of the gelatine shell

D. Caseinate sauce

1. Final aspect

Figure 11: Photo of the caseinate sauce

This sauce adds a mild element similar to that of dairy cream to the dish. Furthermore, it
presents a sweet taste and a uniform and soft color.

However, as shown in Figure 11, its texture could be improved as it is not entirely
homogeneous. To improve this sauce, it would be interesting to achieve a better incorporation
of the casein powder by adjusting the process.
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2. Nutritional bilan

Similarly to the gelatine shell, the caseinate sauce is a simple element made of mainly water
and caseinate, which explains its low calorific value of 38,8 kcal.

Table 9 : Nutritional values of the caseinate sauce

E. Conclusion on this first step

Figure 12 : Final Dish

Overall, the dish (Figure 12) is rich in form (geometric and abstract), texture (crunchy, soft,
doughy, liquid...) and flavor (bacon, bread, smoked, tomato, floral...). The texture and taste of
the shell resembled that of a piece of bacon, combined with the airy, fluffy, bread-flavored
cakes reminiscent of good old-fashioned butter and sausage toast. The revisited shape gives
the dish a modern, gourmet look. The smells of bacon and, above all, toasted bread are
captivating and make you predict what's going to be eaten. The tomato tapenade is richly
flavored, reminiscent of summer and Mediterranean flavors. This tapenade can easily be
enjoyed with smoked bread rolls. The caseinate sauce adds freshness and acidity to the dish.
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The added citric acid brings a certain magic to the dish, which in contact with the hibiscus
anthocyanins changes color, creating a beautiful gradation and a harmonious dish.

IV. Integrating the recipe into the waste theme

By principle, note by note cooking is in itself a way to cook while avoiding food wastes.
Indeed, natural ingredients such as dairy, vegetables or meat, all have a desired function that
makes them used by people for cooking. However, a majority of the components found in
ingredients are in fact not used and wasted. Furthermore, a bibliographic study has revealed
that the primary foods being wasted are bread and vegetables (Savalle, 2022). Based on this,
we have decided to concentrate on their full utilization as functional components in our
recipes.

The main objective of this section is to demonstrate how to make the previous recipes and
incorporate food items or portions of food that would otherwise be destined for waste.

A. Toast-flavored cake

As a reminder, toast-flavored cake is made from water, egg white protein, sugar, oil, agar,
lecithin, smoked flavoring, toasted bread flavoring, red carmine coloring. In France, 14% of
bread is wasted when it could be recycled and its aromas used (France Nature
Environnement, FNE).

Table 10 : Detailed smoky flavored cake alternative composition
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1. Fructose extraction

The sugar can be easily replaced by fructose which is obtained from red beetroot. The
obtention process is the following :

➔ Equipment:
- Red beetroot
- Water
- Pot
- Heater

➔ Method :
1. Preparing the Beetroot : clean, remove the leaves, and slice them into thin strips.
2. Cooking : Place everything in a pot of warm water and heat it to 40°C for a few hours,

until the water becomes cloudy due to the sugar. Then, filter it and keep only the juice.
3. Syrup : This juice should be brought to a boil to allow the water to evaporate and

transform into a thick syrup. However, be careful not to cause caramelization.
4. Crystallization : By mixing the syrup with a tablespoon of flour or sugar, it will

crystallize in a matter of seconds.
5. Drying : dry this solid sugar or shape it in a container before breaking it into small

crystalline shards.

2. Citric acid extraction

The citric acid can be extracted from lemon juice with the following process :

➔ Equipment:
- Lemons
- Sodium Hydrogen Carbonate
- Diluted Sulfuric Acid SGH05
- Distilled Water
- Hot Plate
- Büchner Filtration and Vacuum Flask
- Refrigerator or Freezer
- pH Paper

➔ Method :
1. Squeeze lemons to extract the juice. Filter through a Büchner funnel to remove pulp

and seeds.
2. Neutralize by adding sodium hydrogen carbonate (test with pH paper).
3. Evaporate the water until a precipitate forms at the bottom.
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4. Allow it to cool to room temperature before placing it in the refrigerator (2 to 10°C)
overnight or in the freezer (–5 to 0°C) for 20 to 40 minutes. The solution should not
freeze.

5. Filter to collect the sodium citrate crystals and recrystallize them multiple times.
6. Dissolve the crystals in the smallest amount of boiling water possible and acidify with

diluted sulfuric acid SGH05.
7. Cool to 0°C and collect the precipitated citric acid.
8. Recrystallize it several times and then let it air dry.
9. Store the citric acid in a properly labeled airtight container.

3. Gelatin extraction

On an industrial scale, gelatin is very well valued today. Indeed, gelatin is obtained from meat
industry by-products (bones, skin, rind). However, at home, when cooking, there are usually
unused pieces of meat, fat and bones left over… So the aim is to see how it can make gelatin
from these unused leftovers at home, on a small scale.

➔ Equipment:
- by-products of meat
- water
- saucepan
- heat source
- molds

➔ Method :
1. Preparing the broth : After cleaning the unused pieces of meat, cut them into small

pieces. Likewise for the bones, grind them. The smaller the pieces, the easier the
extraction.

2. Extraction : Place these co-products in a saucepan and cover with water. Bring the
mixture to the boil, then simmer for 5-6 hours, depending on the quantity of initial
co-product.

3. Filtration stage : Strain the resulting mixture to remove any lumps and keep only the
liquid.

4. Gelling stage : Gelling occurs when the liquid cools in a mold.

4. Lecithin extraction

It is possible to find lecithin in chickpea can juice which can be obtained by centrifugation.

➔ Equipment:
- Chickpea can juice
- Centrifuge
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- Vegetable oil
- Mixer

➔ Method :
1. Mix the chickpea juice with the oil during 5 minutes
2. Put the mix in the centrifuge at medium speed during 3 minutes
3. Remove the surnageant

5. Grilled bread flavor extraction

The aim is to enhance the aromas contained in bread. The process that will be proposed is the
phase following the harvesting of wasted bread.

Extraction proposal (laboratory scale) :

➔ Equipment:
- Wasted bread
- Solvent (Ethanol, GRAS)
- Hereditary glass jar
- Coffee filter or sieve
- Rotary evaporator

➔ Method :
1. Bread preparation :

First of all, a selection of bread must be made, so as not to take bread that is not assimilable
by the body (moldy, with bacteriological colonies...). Next, cut the bread into small pieces. To
bring out the toasted aroma, fry them in a pan until the Maillard reaction sets in. Then place
the croutons in the airtight container and cover with solvent (ethanol). Close the container and
leave to stand at room temperature for 24 hours to dissolve the aromas in the solvent. It is the
extraction step.

2. Filtration
To obtain a clear liquid, filter the mixture through a coffee
filter or fine sieve. The aim is to remove all bread
pieces/residue.

3. Evaporation
To concentrate the toasted bread aroma, the solvent is
removed using a rotary evaporator. The evaporation
temperature of ethanol is 78°C (172,4°F). The method is
the following :
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1) turn on the water bath heater and wait for the desired temperature >78°C;
2) start water circulation in the cooler;
3) attach the flask containing the bread aroma mixture;
4) start balloon rotation;
5) switch on the pressure-reducing device (water tube or vacuum pump);
6) close the valve to reduce pressure;
7) lower the flask containing the mixture to be evaporated into the water bath (the water

level in the water bath should be approximately that of the liquid level).
When evaporation is complete, perform the above operations in reverse:

1) lift the flask containing the mixture to be evaporated out of the water bath;
2) open the valve to bring the system to atmospheric pressure;
3) switch off the pressure-reducing device (water tube or vacuum pump);
4) stop the rotation of the flask;
5) detach the flask;
6) stop water circulation in the cooler;
7) stop heating the water bath.

As a result, the liquid obtained is much more concentrated in its toasted bread aroma.

4. Storage
Store flavoring extract in an airtight, opaque container, preferably glass, away from light and
heat.

The smoky flavor and red carmin pigment can be obtained by the same method respectively
from smoky food and tomato.

B. Tomato tapenade

As a reminder, tomato tapenade is made from water, sunflower oil, agar, smoked flavor, red
coloring, salt and tomato flavor. The primary objective of this product is to add value to
tomatoes. Indeed, fruit and vegetables are the most wasted food category, with a total of 644
million tonnes per year, or 42% of global waste, according to a study by the Boston
Consulting Group.
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Table 11 : Detailed tomato tapenade alternative composition

The extractions of lecithin, gelatin, red pigment and aromatic molecules are already explained
in the previous part.

Tomato flavor extraction

A similar method can be used to that described
above. However, steam distillation is also
possible.

➔ Equipment:
- Wasted tomatoes
- Alambic
- Water
- Refrigerant for steam

condensation

➔ Method :
1. Tomatoes preparation :

First, select the tomatoes (no mold...) then cut them into small pieces and save the juice. Place
in the main alambic container.

2. Alambic preparation and first extraction
Fill the lower part of the still with water and heat. This produces steam. This steam passes
through the wall separating the lower part (where the water was initially placed) and the
upper part, where the tomato pieces were placed. The steam is then charged with tomato
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flavor and passes through the refrigerant to condense. Two final phases are obtained in the
final container: water and tomato essential oil. However, the aqueous phase is denser than the
essential oil phase. The essential oil will therefore float to the surface.

3. Second extraction

For accurate separation of water and oil, a funnel separator can be used.

C. Caseinate sauce

The principal component of this sauce is caseinate powder which can easily be replaced by
casein proteins extracted from dairy products such as milk. For its extraction, it is possible to
use coagulated milk.

Table 12 : Detailed caseinate sauce alternative composition ((4) : Vuillemard, 1989)

➔ Equipment:
- Milk
- Acid (such as vinegar or lemon juice)
- Fine strainer
- Cotton or muslin cloth

➔ Method :
1. Pour the milk into a saucepan and heat it over low heat until it reaches about 40 to

50°C. This will initiate the precipitation of the casein.
2. Add a small amount of acid (such as vinegar or lemon juice) to the heated milk. The

acid will help coagulate the casein and separate it from the rest of the liquid.
3. Gently stir the mixture for a few minutes. You will likely see curds of casein forming

and separating from the liquid.
4. Let the mixture sit for about 15 to 20 minutes. During this time, the casein curds will

gather and settle at the bottom of the saucepan.
5. Place a fine strainer covered with a piece of cotton or muslin cloth over a clean and

sufficiently large container to collect the draining liquid.
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6. Carefully pour the coagulated milk mixture through the strainer. The casein curds will
be caught by the cloth, while the liquid (called whey) will pass through and be
collected in the container below.

7. Gather the edges of the cloth and gently squeeze to remove excess liquid from the
casein curds.

8. Open the cloth and retrieve the casein curds that are now separated from the liquid.
9. Transfer the casein curds into a clean container. You can lightly rinse them under cold

water to remove residual acid.

D. Gelatin shell

The gelatin shell contains water, gelatin and bacon flavoring. The aim of this stage is to
describe how to convert healthy, edible meat into animal gelatin and flavoring.

Table 13 : Detailed gelatin shell alternative composition

The extractions of gelatin, red pigment and aromatic molecules are already explained in the
previous parts.

The main issue with these extractions is that none of them allow the obtainment of pure
components at the end of the process. In reality, they are designed to extract various solutions
that may contain different molecules. For example, in the case of food coloring, it is
challenging to extract only one molecule, e.g. lycopene in tomatoes. The highlighted method
only enables the extraction of red molecules.
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Conclusion

By taking part in this note by note cooking competition, our aim was to create an innovative
dish using wasted materials and minimizing waste. With this in mind, the "La vie en rose"
creation illustrates the transformation of often underestimated ingredients into a gourmet
dish.

The complexity of the dish doesn't prevent it from being harmonious, both visually and in
taste. In fact, the range of tastes (tomato, bread, bacon...) combined with the richness and
diversity of textures (crunchy, soft, liquid...) allows the creation of a unique dish without
straying too far from what the consumer is familiar with.

This competition, by transforming often overlooked components into a delectable dish,
helped us understand that we could revolutionize our approach to food waste, creating a
world where every resource is used. What's more, the use of these materials also allows us to
optimize the energy resources that were initially deployed in the design of anti-waste
products.

By creating an entirely pink dish from choice ingredients, we demonstrated that culinary
creativity can help tackle the challenge of food waste by rethinking the way we manage
resources.

In conclusion, the next phase of this project is to carry out all the extraction processes
detailed in this report, but also to study the energy cost. Another challenge will be the study
of food waste regulation.

Figure 15 : Final Dish entitled “La vie en rose”
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Appendices

Appendix 1 : Technical data for egg white powder







Appendix 2 : Technical data for Citric acid powder







Appendix 3 : Technical data for Agar powder





Appendix 4: Technical data for soy lecithin powder











Appendix 5 : Technical data for smoky aroma.

Appendix 6 : Technical data for toasted bread aroma.



Appendix 7: Technical data for Red carmin colorant powder.



Appendix 8 : Technical data for tomato aroma.



Appendix 9 : Technical data for gelatin powder.









Appendix 10 : Technical data for bacon aroma.

Summary

The theme of the 11th note by note cooking contest is waste. With this subject in mind, a dish
was created comprising a toast-flavored cake, a tomato tapenade, a gelatin shell and a
caseinate sauce. Most of the ingredients used in these dishes can be recycled.
Recycling methods range from hot water extraction to hydrodistillation. The next steps are to
implement these recycling methods, and to study the energy content and regulation of wasted
food.


