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(57) Abrégé/Abstract:

The present invention relates to a method to treat insects in order to produce a human nutrition and/or an animal feed. The
treatment involves at reducing and preferably stopping the autolysis of the insects, preferably using a cooling treatment step. The
present invention further relates to a line to process insects.
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(57) Abstract: The present invention relates to a method to treat insects in order to produce a human nutrition and/or an animal feed.
The treatment involves at reducing and preferably stopping the autolysis of the insects, preferably using a cooling treatment step. The

present invention further relates to a line to process insects.
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Treatment of insects

The present invention relates to a method to treat insects in order to produce a human
nutrition and/or an animal feed. The present invention further relates to a line to process

insects.

Due to the increasing world population the demand for proteins is growing and insects can
serve as an alternative protein source and/or as meat replacement for food for human
consumption. Insects as a source of nutrition for human consumption comprise nutrients
such as proteins, carbs, fat, vitamins, minerals and water. Examples of edible insects are
bugs, mealworms, grasshoppers, bees, wasps, crickets and red ants. Insects as a source of
nutrition is also applicable for animal feed. Preferably the insects are cultivated in an insect
farm and due to the possibility of vertical farming, less space is needed to achieve the same
amount of weight of protein resulting in less impact on the environment. In comparison to
beef two-thousand times less water and 12 times less feed is needed to grow the same

amount of nutrition and one hundred times less gas emissions is realized.

There is therefore a constant need to improve the treatment of insects in order to produce a
human nutrition and/or an animal food. There is further a need to optimally exploit the
nutritional contents of the insects. A further objective of the present invention is to provide an
optically appealing and/or a well tasting product. Another objective of the present invention is
to provide a line to process insects, particularly without loss of nutritional content and/or

without damage to the optical appearance and/or the taste of the insects.

The problem is solved by a method to treat insects, wherein the autolysis of the insects is at
least reduced, preferably stopped. Hence, no or little autolysis or self-digestion takes place,

which results in change their color and their taste.

The present invention relates to a method to treat edible insects in order to produce a human
nutrition and/or an animal food. An edible insect according to the present invention has
preferably a chitinous exoskeleton, preferably a three-part body (head, thorax and abdomen)
preferably at least three pairs of jointed legs, compound eyes and preferably one pair of
antennae. Examples for edible insects are bugs, mealworms, grasshoppers, bees, wasps,

crickets and red ants.
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Inventively, these insects are treated such that autolysis of the insects is at least reduced,
partially stopped. Hence, the protein content of the insects is not or not significantly reduced.

The color of the insects remains, at least essentially unchanged.

Preferably, the temperature of the insects is reduced to or below — 10° C within 0,5 seconds
— 45 minutes. preferably 1 Minute — 30 Minutes and more preferably 1,5 Minutes — 10
Minutes seconds. This rapid, if not instant, cooling will reduce, preferably stop the activity of
enzymes which are responsible for the loss of nutrients, color (browning) and change of
flavor. In order to stop/inactivate the enzyme activity the insects should be exposed to rapid
cooling during. An additional advantage of quickly freezing the insects is that only a minimum

dehydration will occur and ice crystals will stay small so any cell damage will be minimized.

According to a preferred embodiment of the inventive method, the insects are still alive prior

to the cooling.

During cooling, the insects are preferably, cooled down to a core temperature of -2 - - 40 °C,

more preferably -13 — - 22 °C, even more preferably -15 - -23 °C.

According to a preferred embodiment, the insects are subjected to a liquid and/or gaseous

cooling medium.

The liquid medium is preferably liquid Nitrogen or liquid Carbondioxide or liquid air or a
mixture thereof. Preferably the surface, particularly the entire surface is wetted with the liquid
cooling medium. This can, for example be achieved by spraying the liquid cooling medium on
the insects and/or submerging the insects into the liquid cooling medium. The liquid cooling
medium evaporates on the surface of the insects and thereby reduce the temperature of the
insects. The period of time that it takes to cool the insects down to a certain temperature
and/or the final temperature of the insects can be influenced by the selection of the liquid
cooling medium, the amount of liquid cooling medium provided per kilogram of insect-mass

and/or by the contact-time between the cooling medium and the insects.

According to a preferred embodiment of the present invention, the wetting of the surface of
the insects is, preferably constantly, renewed. This can be achieved by moving the insects
and the liquid cooling agent relative to each other and/or by submerging the insects in the
cooling agent and preferably stir the mixture. In case the liquid cooling medium is preferably
sprayed on the entire surface of each insect and the wetting of the surface of the insect is

renewed at least once.
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Liquid cooling agent, which is not evaporated, can be collected, preferably filtered, if needed

cooled and then reused.

In case a gaseous cooling medium is a gas, this gas preferably has a temperature between -
195 and -20 °C. Preferably, the gas is air. The gas and the insects are preferably moved
relative to each other. Preferably the gas is moved relative to insects. Preferably, a turbulent
flow of the gas around the insects is established. Preferably, the gas is utilized to move the
insects relative to a surface on which the insects are provided. This surface can be mesh or
a grid or a gas permeable belt. The insects can be transported during cooling, for example
relative to a nozzle system which ejects the cold gas. Preferably, the gas is collected after it
has contacted the insects and recycled. If needed, the collected gas is cooled prior to reuse

and/or cleaned prior to reuse.

According to a preferred embodiment, the insects are at least partially separated from each
other prior and/or during cooling, so that the entire surface of the insects is cooled
simultaneously and/or that there is no temperature rise of the insects due to enzymatic
activities. The insects can for example be spread on a transportation means, for example a
belt or submerged and stirred in a liquid, particularly a cooling liquid, like liquid N2, liquid CO»

liquid air or a mixture thereof.

According to a preferred embodiment a sensor is provided, which determines the
temperature of the insect, particularly their core temperature, their surface temperature
and/or a temperature averaged over the volume of the insect. Based on the signal of this
sensor, the cooling process is controlled, particularly the contact-time of the insects with the
cooling medium, the temperature- and/or the composition of the cooling medium and/or the

heat-transfer conditions.

Preferably, the insects are agitated during cooling, wherein the mechanical impact on the

insects should be at a minimum to avoid autolysis.

According to a preferred embodiment of the inventive method, the insects are killed during
the cold treatment. Due to the cold treatment, the body-temperature of the insects is so
reduced, that they are killed, but since the insects are already relatively cold, autolysis does
not kick in or is significantly reduced, so that enzymatic browning is avoided or significantly

reduced.
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The inventive method can be carried continuous or batch-wise.

The inventive method is preferably carried out in a tumbler or a mixer. In the tumbler or the
mixer, preferably a liquid cooling medium is used. The insects are provided to the
tumbler/mixer and simultaneously before and/or after, the cooling medium is added to the
tumbler/mixer. Since some of the cooling medium evaporated during cooling, the resulting
gas can be collected, cooled and reused. Preferably, the pressure in the tumbler/mixer is
adjustable. Preferably, the treatment of the insects takes place under a higher and/or a lower

pressure relative to ambient pressure.

According to another preferred embodiment of the present invention, the insects are provided
on transport means, which transport them through a freezer. The freezer preferably
comprises a gaseous environment, which is preferably circulated. The transport means are
preferably a belt, particularly a gas permeable belt. The freezer can alternatively or
additionally comprises a bath with a cooling liquid, in which the insects are submerged. In
this case, the transportation means is preferably a cage made from a mesh or grid, which

keep the insects in the cage during cooling.

Preferably, an ingredient is added to the frozen insects. More preferably, the insects and the
ingredient are mixed. Preferably, the insects, particularly the frozen insects are ground prior
and/or after addition of the ingredient. The grinding can take place in a grinder, with a
rotating knife and a hole plate and a single or double worm-screw, that transports the insects

towards the rotating knife.

The problem is also solved with a line to process insects, which comprises a cooling

apparatus, an ingredient supply and a grinder.

The disclosure made regarding the inventive method also applies to inventive line. Subject

matters from the method can be incorporated into the line-embodiment and vice versa.

This embodiment of the present invention relates to a line that comprises a cooling
apparatus, an ingredient supply and a treatment device such as a mixer, a tumbler, an

Individual Quick Freezer (IQF), freezer, grinder efc..

The cooling apparatus may be a mixer with a liquid cooling medium, like liquid nitrogen. This

embodiment has proven that the insects will be frozen gentle and quickly, within 0,5 seconds
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— 45 minutes, and that autolysis is restrained. Further it turned out that the insects did not
stick to each other so no lumps were formed which is of importance during the mixing with
ingredients and it makes further processing easier. As soon as the cold treatment process is
entirely finished the insects will be discharged from the mixer at a temperature depending on
the insect species, in case of buffalo worms the temperature will be in the range of at least -
10°C. The liguid cooling medium is provided together with the insects and/or before and/or
after the insects have been supplied, preferably pumped or dropped into the mixer. During
cooling the mixture of liquid cooling medium and insects is agitated, preferably mildly
agitated, so that the insects are not damaged. In the mixer or after the mixer, means are
preferably provided, which separate the frozen insects from the liquid cooling medium. The
separated liquid cooling medium can be further used and/or recycled, preferably after a
cooling and cleaning step, in which small insect particles are separated from the liquid
cooling medium. The separation preferably takes place under a pressure, which is above

ambient pressure.

In a second preferred embodiment of the invention, the insects are treated in a tumbler
provided with a liquid cooling medium-, for example liquid nitrogen-connection. The tumbler
is for example a GEA ScanMidi. Essentially reference can be made to the disclosure
regarding the mixer. The gentle treatment of insects within the rotating tumbler in addition
with the supply of liquid nitrogen to the insects will result in quickly freezing of the insects

without enzymatic browning.

In a third preferred embodiment of the invention, the insects are treated in a cryogenic
freezer comprising a freezer chamber. The insects will be placed on a transportation means,
for example a belt. The insects come into direct contact with a liquid cooling medium, for
example liquid nitrogen, and/or the insects will be sprayed with liquid a liquid cooling

medium, for example liquid nitrogen, via spray nozzles provided within the freezer chamber.

After the freezing step, residues of the liquid cooling agent are preferably evaporated, for
example by exposing the insects to an increased temperature and/or reduced pressure in

comparison to the cooling chamber and/or during further processing such as grinding.

In a fourth preferred embodiment of the invention the insects are not subjected to a liquid
cooling medium, but to cold gas, preferably cold air, preferably at a temperature of -195 - -20
°C. The insects are quickly frozen in an individually quick frozen spiral freezer (IQF- spiral
freezer) or an IQF tunnel freezer such as a fluidized bed freezer. The insects will be placed

on the transport means preferably and a gas or liquid permeable conveyor such as a mesh
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conveyor wherein the mesh openings are small enough to support the insects. Beneath the
transport means fans or the like will create a cold fluid flow preferably an air stream directed
to the insects deposited on the running transport means. The velocity of the fluid flow will
preferably be chosen such that the insects will be lifted above, preferably just above the
surface of the transport means and tumble in the air resulting in an improved heat transfer
between the insects and the air. This process results in quickly freezing of each and every
insect without insects freezing together and creating lumps. In case of an open conveyor belt

vibrating transport means can be used.

For all described embodiments the cooling medium liquid nitrogen can be substituted with
another cryogenic medium such as carbon dioxide. This invention is not limited to a mixer
provided with liquid nitrogen, a tumbler provided with liquid nitrogen, a cryogenic freezer or a
fluidized bed freezer but to every apparatus and process able to quickly freeze insects in
combination with limited mechanical action on the insects during the quickly freezing

process.

According to a preferred embodiment, cold treatment is followed by a mixing step in a mixer
wherein for instance ingredients and/or water are added. The temperature of the insects

should be such that no activation of enzymes will occur even during this mixing step.

In a further step the insects will be ground. In order to prevent autolysis, the temperature of
the insects should be so low that even due to the energy input during grinding no activation

of enzymes will occur.

The temperature should be even so low that during all processing steps after the cold
treatment in which the enzymes can be reactivated, the temperature will remain so low that
no significant enzyme-activity takes place. Such additional processing steps can be mixing,

grinding, forming and/or coating/battering

Between pre-treatment and further processing of the insects the insects can be stored in a

cold environment preferably such that no activation of enzymes will occur.

In a further processing process insects can be formed coated, fried and cooked but is not
limited to these applications. In case of forming and/or coating the temperature of the mass
of insects should be such that no enzyme activation will take place in order to prevent for

instance a change of flavor after the final processing step.



CA 03077625 2020-03-31

7

WO 2019/081287 PCT/EP2018/078329

The inventions are now explained according to the Figures. These explanations do not limit

the scope of protection and apply to all embodiments of the present invention likewise.

Figures 1 -3 each depict an embodiment of the inventive method and the inventive
line.
Figure 4 depicts the posttreatment step.

Figure 1 shows a first embodiment of the present invention. The insects, dead or alive, are
provided to a cooling step 1, which may be a batch or a continuous apparatus. In this
apparatus 1 the core temperature of the insects is rapidly reduced to — 2°C, preferably less,
more preferably to less than - 40°C. The cooling can take place by means of a liquid or
gaseous cooling medium. A liquid cooling medium is for example liquid Nitrogen and/or liquid
Carbon-Dioxide and/or liquid air or a mixture thereof. A gaseous cooling medium is for
example air. After the cooling step 1, there may be a separation step in which the frozen
insects are separated from the liquid cooling agents. The insects preferably exit the cooling
step 1 with a temperature so low that during the entire downstream processing the
temperature of the insects or the resulting product remains so low that no or little enzyme
activity occurs, at least as long as the enzymes are still activatable. Preferably, the cooling
step will take place in a mixer, wherein paddles are rotating, more preferably in a gentle way,
such that each and every insect is treated in the same way. Subsequently, a grinding step 2
is provided. This grinding step may be carried out in a grinder, which comprise a rotating
knife and a holed plate, which preferably divide each insect into multiple parts. If needed the
grinder may be cooled. Additionally or alternatively, the temperature of the insects is so low
after the cooling that even the energy input due the grinding does not raise the temperature
of the insects or the ground insects above an undesired level, i.e. a temperature level at
which enzymatic degradation kicks in. In the present example, ingredients like spices, water
or the like is added to the grinder and mixed with the insects. The ground and ingredients
comprising insect-product 5 exits the grinder. Each process step in the line is either

continuous or batch.

Figure 2 shows another embodiment of the present invention. Reference can be made to the
disclosure regarding Figure 1. In the present case a mixer 9 is provided between the cooling
step and the grinder and the ingredients are added to the mixer 9. The person skilled in the
art understands that the temperature of the insects after the cooling is so low that also the

energy provided to the insects in the mixer does not result in an undesired temperature rise.
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Figure 3 shows yet another embodiment of the present invention. In the present the ground
mixture is mixed with ingredients, for example spices and/or water or the like in a mixer 9,
which is provided downstream from the grinder. Other than that reference is made to the

disclosure regarding Figures 1 and 2.

Figure 4 discloses a further processing step 7. Prior to further processing, the ground and
ingredients comprising product may be stored at a temperature such that no enzymatic
activity occurs, preferably at a temperature below — 18°C. The further processing step may

be battering, coating, frying, cooking and/or packaging.
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Patent claims:

10.

Method to treat insects (4) in order to produce a human nutrition and/or an animal feed,
characterized in, that the autolysis of the insects is at least reduced, preferably

stopped.

Method according to claim 1, wherein the temperature of the insects is reduced to or

below — 10° C within 0,5 seconds — 45 minutes.

Method according to one of the preceding claims, characterized in, that insects are

cooled down to a temperature of -2 - - 40 °C.

Method according to one of the preceding claims, characterized in, that the insects are

subjected to a liquid and/or gaseous cooling medium.

Method according to one of the preceding claims, characterized in, that the insects are

agitated during cooling.

Method according to one of the preceding claims, characterized in, that the insects are

killed during the cold treatment.

Method according to one of the preceding claims, characterized in, that it is carried out

as a continuous or discontinuous process.

Method according to one of the preceding claims, characterized in, that it is carried out

in a tumbler or a mixer.

Method according to claim 8, characterized in, that the insects are at least partially

wetted with a liquid cooling agent.

Method according to one of the preceding claims, characterized in, that the insects are

subjected to a cold gas, preferably cold air.
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11. Method according to claim 10, characterized in, that the insects are provided on

transport means, which transport them through a freezer.

12. Method according to one of the preceding claims, characterized in that an ingredient is

added to the frozen insects and that the insects and the ingredient are mixed.

13. Method according to one of the preceding claims, characterized in, that the insects are

ground prior and/or after addition of the ingredient.

14. Line to process insects (4), characterized in that it comprises a cooling apparatus (1),

an ingredient supply (3) and a grinder (2).
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