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Title: Formed meat analogue product

The present invention relates to a formed meat analogue
product, which comprises two intermixed parts in such a way as

to provide a wvisual aspect of a marbled meat analogue product.

Today’s consumer demand more and more meat analogue products
as substitutes for real meat based products in their diets.
Reasons for this trend are varying from ecological, to

economical, ethical and more health conscious considerations.

Typically, such meat analogue products are plant protein
extrudates, which are mixed with binders, oil and fat and
various colorings and flavorings. However, there are still
many limitations as to product quality such in taste, texture
and overall visual appearance. Today the trend is towards meat
replacement products, which mimic raw meat, meaning that the
consumer buys these products ‘raw’ and processes/cooks them in
the kitchen in the same way as he would with a corresponding
raw meat product. Hence, the consumer expects those meat
analogue products also to behave in the same way as raw meat
when it comes to the taste, texture, and appearance of those
products during the preparation and transformation during a

cooking process.

Several solutions exist today and are for example described in
W02015/153666 (A1) and WO2017/070303 (Al). With today’s
avallable meat alternative products, however, many limitations
still exist and there is still a clear and persisting need in
the art to improve the quality of such meat analogue products,
as to taste, texture and particularly also to the wvisual
aspects of such products, as to before, during and after the

cooking process.
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The object of the present invention is to improve the state of
the art and to provide an improved solution as to meat
analogue products and their process of manufacture. In
particular, the object of the present invention is to provide
a formed, raw meat analogue product, where the product
requires to be cooked like a real raw meat product before

consumption.

The object of the present invention is to provide a formed
meat analogue product, which has an improved quality, when
compared to corresponding real meat products, particularly in
respect to the visual aspect related to the product before,

during and after the cooking process.

The object of the present invention is achieved by the subject
matter of the independent claims. The dependent claims further

develop the idea of the present invention.

Accordingly, the present invention provides a formed meat
analogue product comprising two intermixed parts having each a
color, wherein

- a first part comprises a textured plant protein, a binder,
and optionally a colorant;

- a second part comprises a vegetable fat and a starch;
wherein the color of the second part is different from the
color of the first part; and

wherein the second part is intermixed with the first part in
such a way as to provide a visual aspect of the meat analogue

product as a marbled meat analogue product.

The inventors surprisingly found that when the process of

manufacturing a formed meat analogue product is made in at
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least two steps, where the making of the plant protein part is
separate from the making of the fat part, and where the fat
part 1s first frozen and then comminuted into small pieces
before mixing the two parts together for forming the meat
analogue product, such analogue plant based products can be
obtained, that very much visually resemble real meat products,
in that they have a very similar marbled aspect of the fat
part within the structured protein part. Upon cooking, the fat
part melts in a similar way as in real meat products and
thereby mimics the cooking experience for the consumer when
replacing a formed real meat product with a formed meat
analogue product of the present invention. Furthermore, as the
fat composition of the present invention is not just fat but
also contains significant amounts of starch and water, the
overall content of fat and saturated fatty acids in a formed
product can be reduced in comparison to real meat products,
and this without compromising the visual appearance of a well
marbled product. This constitutes a further important benefit

of the present invention.

Brief Description of the Figures

Figure 1: Raw sausages cut in half. A: Raw meat sausage as
reference. Meat analogue sausage with fat composition from
Example 2 are B: with Sample 1, and C: with Sample 2.

Figure 2: Same sausages as 1n Figure 1 A: and B: after being

cooked at 100°C for 12 minutes.

Detailed Description of the invention

The present invention pertains to a formed meat analogue
product comprising two intermixed parts having each a color,
wherein

- a first part comprises a textured plant protein, a binder,

and optionally a colorant;
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- a second part comprises a vegetable fat and a starch;
wherein the color of the second part is different from the
color of the first part; and

wherein the second part is intermixed with the first part in
such a way as to provide a visual aspect of the meat analogue

product as a marbled meat analogue product.

Preferably, the formed meat analogue product of the present
invention is raw, meaning that the product was not cooked

during its process of manufacture.

“Meat analogue product”, sometimes also called meat
alternative, meat substitute, mock meat, faux meat, imitation
meat or vegetarian meat, refers herein to a food product,
exclusively made from vegetarian ingredients, and which has
qualities as to appearance, taste, flavor, and texture as the

corresponding real meat product.

“Formed” means that the meat analogue product has been formed,
e.g. via molding, pressing or casting. The form may be a
sausage or sausage type, a burger patty type, a ball like a

meat ball.

“Textured plant protein” is referred in the literature also as
‘texturized plant’ or ‘texturized vegetable protein’ (TVP). It
typically refers to a defatted plant protein flour, such as
for example defatted soy flour, which is processed e.g. by

extrusion into chunks or flakes.

A\ r”

The term “raw” for the present invention means ‘un-cooked’.
The term “marbled” means that the product has markings and

colorings suggestive of marble, and which are marked herein by
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the intermixture of textured plant protein/binder composition,
and a vegetable fat/starch composition. This visual aspect
reflects the fat and fat distribution as found in

corresponding real meat products.

In one preferred embodiment of the present invention, the
formed meat analogue product does not comprise an ingredient
from an animal origin. The product of the present invention is

a vegetarian or vegan food product.

In one other embodiment of the present invention, the textured
plant protein in the first part of the formed meat analogue
product is selected from soy bean protein, pea protein, lentil
protein, lupin bean protein, wheat gluten, or a combination
thereof. Further appropriate protein sources may be proteins
from beans such as green, red or black beans, chickpeas, fava

beans, spirulina, or from chia, quinoa or hemp seeds.

In one embodiment of the present invention, the binder in the
first part of the formed meat analogue product comprises a
cellulose, a fiber, a gelatinized starch, an un-textured

protein isolate, or a combination thereof.

“Gelatinized starch” can be sourced directly as gelatinized

starch or can be achieved by cooking native starch with water.

“Un-textured plant protein isolate” refers to a protein
isolate, which did not undergo a texturing process such as for

example through extrusion.

Preferably, the binder used in the first part of the formed

meat analogue product is a paste. A “paste” is a soft plastic
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composition, made with the cited ingredients and water, and

which constitute the binder in the present invention.

In a preferred embodiment of the present invention, the
vegetable fat comprised in the second part of the formed meat
analogue product is solid at a temperature of 25°C, preferably
at a temperature of 27°C, more preferably at a temperature of

30°C.

In one embodiment of the present invention, the vegetable fat
in the second part is selected from coconut fat, palm fat,

shea butter, or a combination thereof.

In a preferred embodiment of the present invention, the starch
in the second part of the formed meat analogue product is a
physically processed starch. Preferably, the starch has a bulk
density of below 50 g/100ml, preferably a bulk density from 8-
40 g/100ml, more preferably from 10-30 g/100ml, even more
preferably from 11-20 g/100ml.

It has been observed by the inventors that physically
processed starch provides much better results in the present
invention than natural, non-physically processed starch. This
is particularly the case where the starch has been physically
processed in such a way that its relative volume becomes
increased and in parallel, its bulk density becomes lower. By
increasing the volume of the starch molecules, the starch has
a larger surface area and this will absorb a higher amount of
fat and oil. Furthermore, this low density starch has also a
much lower viscosity when cooked in comparison to regular
native starch, and will better melt when heated in the
presence of moisture. It will not leave any residual starch

traces on a meat analogue product after the cooking process.

6
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And the inventors have particularly observed that processed
starch with a bulk density below 50 g/100ml, and particularly
even below 40 g/100ml, or below 30 g/100g or even below 20
g/100ml provide even further better results as to the melting

behaviour in the process of the present invention.

In a preferred embodiment of the present invention, the second
part of the formed meat analogue product comprises particles
having an average particle size of 2-20mm. In a more preferred
embodiment of the present invention, the particles have an
average particle size of 5-15mm. The presence of those
particles significantly help to improve the forming of the

visual aspect of the marbled meat analogue product.

“Average particle size” 1s defined herein as meaning that 90%
of all particles of a batch of particles fall within a
particular defined size range in [mm]. The size of the
particles were herein determined by sieving through

appropriate sieves or a mesh.

In one embodiment of the present invention, the second part of
the formed meat analogue product comprises at least 20% fat.
Preferably, this second part comprises at least 30% fat. In a
further preferred embodiment, this second part does not
comprise more than 90% fat, preferably not more than 80% fat,
more preferably not more than 60% fat. Advantageously, this
allows to actually reducing the effective amount of fat in the
meat analogue product as to what a consumer may optically
perceive from the presence of the vegetable fat/starch
composition. Hence, a ‘fat’ marbled meat analogue product has
effectively less fat than a similarly fat marbled real meat

product. It is a healthier choice.
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In one embodiment of the present invention, the second part of
the formed meat analogue product comprises at least 10%
starch, preferably at least 20% starch. Preferably, the second
part of the formed meat analogue product does not comprise
more than about 40% starch, preferably even not more than 35%
starch. In a further embodiment of the present invention, the

starch is gelatinized.

In one other embodiment of the present invention, the second
part of the formed meat analogue product comprises at least

20% vegetable fat and at least 20% starch.

In one other embodiment of the present invention, the formed
meat analogue product is composed of at least 50% of the first
part and at least 5% of the second part, preferably at least
10% of the second part. According to one further preferred
embodiment, the formed meat analogue product according to the
present invention, consisting of the first part and the second
part, wherein the first part is comprised between 60 and 90%,
and the second part between 10 and 40% of the formed meat

analogue product.

In one other embodiment of the present invention, after a heat
treatment at 80°C for at least 15 minutes, the marbled aspect
of the formed meat analogue product is not visible anymore.
This should again mimic the process and visual effect when

cooking a real fat-marbled formed meat product.

In one important embodiment of the present invention, the
formed meat analogue product is raw and requires cooking
before consumption. The meat analogue product of the present
invention is intended to mimic raw meat products, which are

commercialized as such and are subsequently cooked by the
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consumer or a professional food out-let. Hence, the formed
meat analogue product of the present invention is raw, meaning
that i1t has not previously been cooked. It is commercialized
raw and required to be cooked thereafter by a consumer or a

direct food provider.

In one embodiment of the present invention, the formed meat

analogue product is a patty, a ball or a sausage.

Those skilled in the art will understand that they can freely
combine all features of the present invention disclosed
herein, described for the different embodiments of the present
invention. Further advantages and features of the present

invention are apparent from the figures and examples.

Example 1: Preparation of first part plant protein composition
A standard structured plant protein composition was prepared
with the following ingredients as listed below:

15% of textured soy protein, 6% vegetable o0il, 1% salt, 2%
seasonings, and 10% of a binder composition with methyl-
cellulose, non-textured plant protein isolate and starch as

ingredients, and the rest being water.

Batches of 4.5kg structured plant protein composition were
prepared as follows:

Commercially sourced textured soy protein was wetted with part
of the water. In parallel, a binder was prepared by mixing the
methyl-cellulose with non-textured soy protein isolate, starch
and rest of the water. 0il, salt and the seasonings were added
to the binder composition, which was mixed into a paste.
Thereafter, the wetted textured soy protein was added to the

paste and everything was thoroughly mixed and stored at 4°C
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before further processing in making the formed meat analogue

products.

Example 2: Preparation of second part fat compositions

Two different fat compositions were prepared with the
ingredients as specified below:

Sample 1: 80% coconut fat, 20% processed starch Aero-Myl 33
(bulk density of 11-16g/100ml) ;

Sample 2: 20% palm fat, 40% inulin, 40% of wetted gelatinized

potato starch.

Potato starch was wetted and gelatinized by adding water to
native potato starch (50:50 of starch and water) and cooking

the mixture at 85°C for 15 min.

Batches of 0.5kg per sample were prepared each as follows:

The fat was melted in a Stephan mixer at a temperature of
55°C. Thereafter, the starch and inulin, respectively, were
added to the melted fat into the mixer. The composition was
mixed at a mixing speed of between 500-1000 rpm for 15 minutes
and at a temperature of 55°C. Thereafter, the composition was
filled into a mold and slowly cooled down to 22°C in order to
let the fat composition to solidify. The solid fat composition
was removed from the mold and put in a freezer at -18°C to
freeze and for storage. Before further processing and use of
the fat composition for the making of formed meat analogue
products, the frozen fat compositions were removed from the
freezer, comminuted in a bench-top grinder and sieved through
appropriate sieves to result in particles having an average

size from 5-10mm.

Example 3: Preparation of formed meat analogue product

10
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Each 0.5kg of comminuted fat composition from Example 2 was
each mixed with 4.5kg of plant protein composition from
Example 1, and mixed under low shear condition in a pilot
scale commercial mixer. Thereafter, the mixture was used to
fill hydrocolloid based sausage casings. The thus obtained

sausages were kept at 4°C until further analysis.

Example 4: Analysis of meat analogue sausages
The sausages obtained from Example 3 were assessed as to their

visual appearance before and after cooking in a pan.

Before cooking, the sausages made according to the process
described above resembled very much real raw meat European
sausages. The comparisons are shown e.g. in Figure 1.
Particularly, the meat-less or meat analogue sausages
comprised two intermixed compositions or parts, the first part
being the plant protein composition mimicking the meat-part of
the real meat sausages. This part has a same color as the meat
part and has a marbled aspect due to the second part, which in
real sausages is the fat part. In the sausages of the present
invention, this second part is the fat composition, having a
similar color as the fat part in real meat sausages, and being
intermixed with the first part in such a way as to provide the
visual aspect of a marbled real meat sausage. Upon cooking of
the meat analogue sausages of the present invention in a pan
or on a grill, the fat analogue composition completely melts
and the visual aspect of the marbled product disappears. This
very much corresponds what is can be observed when cooking a
raw real meat sausage in a pan or on a grill. An Example of a
cooked meat analogue product of the present invention is shown

in Figure 2.

11
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In particular, the results have shown that the marbling effect
of the present examples is visible from out-side the sausages,
i.e. before cutting them in half, and also from the inside,
i.e. when cut open. Sample 2 was rated satisfactory with an
internal scoring of 3/5, when compared to corresponding real
meat sausages. Sample 1 was rated better with a score of 5/5.
It very well visually resembles a real meat product and it
would be very difficult for a consumer to differentiate it
from such real meat products if not directly compared one-to-

one.
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