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Abstract:

a savoury flavour concentrate from seaweed containing Fucus serratus provides for umami and
meaty notes when added to savoury food product. The concentrate can be used for the preparation of
flavour products or can be added as such. Also described is a process for the preparation of the
concentrate from seaweed by boiling seaweed, removing it from the boiling water, and further
concentrating the remaining liquid.
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SEAWEED EXTRACT

Field of the invention

The invention relates to a flavour composition having an umami flavour obtained
from seaweed. In particular, the invention relates to a flavour composition containing
umami and/or meaty notes for application in food products. The present invention

also relates to a method for the manufacturing of the seaweed-based composition.

Background of the invention

Flavoring systems are of vital importance in savory food manufacturing. Many
industrially prepared foods are particularly attractive to potential consumers primarily
because of their typical flavours. Therefore, it is no surprise that the food industry
dealing with these product segments shows great interest in the use of food or food
ingredients carrying the typical umami taste and flavor enhancement systems. One
of the main concerns of manufacturers of savory food is how to provide the consumer
with tasty foods while complying with increasingly severe local legal constraints
concerning the use of many potent flavoring systems.

Various natural and unnatural compositions and/or compounds have been added to
foods, beverages, and/or comestible (edible) compositions to improve their taste.
One of the five known basic tastes is the "savoury" or "umami" flavour of
monosodium glutamate ("MSG"), which is now commonly added to many food and
beverage compositions to desirably improve their "savoury" flavor. Umami describes
the savouriness, deliciousness or succulence of a food and is considered by many

to represent a fifth taste dimension.

The consumer perception of added MSG is generally negative in some countries,
especially Germany, France and the US. There is therefore a need for alternative

solutions to the problem of delivering umami flavour providers or enhancers.

Flavour compositions obtained from natural sources have been described in the art.
In EP2793616 a flavour composition having an umami flavour obtained from the

blanching or cooking water of vegetables is described.
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EP1344459 describes a seasoning composition useful for imparting umami taste to

food products comprising a mixture of nucleotide and organic acids or salts thereof.

The processes described are often difficult and the salts for the umami flavour of
limited availability to the industry.

In the past, food products using seaweed has an ingredient have been described.
In KR19900000028 a health food from seaweed is described. In KR19880007006
the preparation of a food product from seaweed is described, comprising the steps
of boiling, drying and pulverizing seaweed; and mixing the pulverized powder with

vegetative powder such as cereals, fruit, and medicinal herb.

One of the main concerns of manufacturers of savory food is how to provide the
consumer with tasty foods while complying with increasingly severe local legal
constraints concerning the use of many potent flavoring systems.

Hence, there is still a need for vegetable based, natural ingredients only containing
flavour compositions, providing an umami and/or meaty notes containing
composition. Also, there is a need for a simple process of obtaining such flavour
compositions, without the addition of ingredients which are not directly obtained from
natural sources. It is highly desirable to reduce the environmental footprint.

The flavour composition of the invention allows the preparation of fully vegan
savoury food products without the need to compromise on the rounded meaty and

umami flavour notes.

Summary of the invention

The invention relates to a flavour composition having umami and/or meaty flavour
notes, obtained from seaweed.

In one embodiment, the invention relates to a flavour composition containing a
seaweed concentrate or product derived therefrom, wherein the seaweed concentrate
or product derived therefrom contains at least one seaweed selected from a species

of Fucus serratus.

In another embodiment of the invention, the invention relates to process for the

preparation of a flavour composition obtained by boiling seaweed in a water
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containing liquid for at least 30 minutes, removing the seaweed from this liquid, and
further concentrating the remaining liquid.

The invention also provides a process for preparing a flavour composition, the
process comprising the steps of:

a. heating a seaweed species selected from Fucus serratus in an
amount of water to a temperature in the range of 80 degrees Celsius
to boiling temperature;

b. simmering the seaweed in this water for a period in the range of 30 to
90 minutes;
separating the seaweed from the water, and
concentrating the remaining water by evaporation and/or reduction

until 50 vol.% or less of the water remains.

In a further aspect of the invention there is provided a flavour composition prepared

by the process of the invention.

The flavour compositions of the invention are suitably applied to savoury food
products and will enhance the umami taste perception. By the process of this
invention the flavour products obtained can provide umami taste with meaty notes
to savoury products. The process allows for the use of from natural ingredients only,
and therefore provides a great advantage in present times with a need for natural
ingredients is increasing. The process allows for flavour compositions of natural
ingredients without the need of the addition of any composition that needs undesired

labelling of the products itis used in.

Detailed description of the invention

Defenitions

As used herein the term “comprising” encompasses the terms “consisting essentially of”
and “consisting of’. VWhere the term “comprising” is used, the listed steps or options need
not be exhaustive.

Unless otherwise specified, numerical ranges expressed in the format "from x to y" are
understood to include x and v.

In specifying any range of values or amounts, any particular upper value or amount can

be associated with any particular lower value or amount.
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Except in the examples and comparative experiments, or where otherwise explicitly
indicated, all numbers are to be understood as modified by the word “about”.

All percentages and ratios contained herein are calculated by weight unless otherwise
indicated.

As used herein, the indefinite article “a” or “an” and its corresponding definite article “the”
means at least one, or one or more, unless specified otherwise.

The various features of the present invention referred to in individual sections above
apply, as appropriate, to other sections mutatis mutandis. Consequently features
specified in one section may be combined with features specified in other sections as
appropriate. Any section headings are added for convenience only, and are not intended
to limit the disclosure in any way.

In this specification, the words concentrate and extract are used interexchangeably.

Flavour compositions
The invention relates to a flavour composition containing a seaweed concentrate or
product derived therefrom, wherein the seaweed concentrate or product derived

therefrom contains a concentrate from one or more species of Fucus serratus.

It was found that the flavour products of the invention do not only have umami flavour
notes, but in addition can also provide meaty flavour notes to a savoury product that the
flavour product is added to. One of the main ingredients adding savoury is MSG,
monosodium glutamate. Surprisingly, it has been found that, in particular the seaweed
species of Fucus serratus can contain glutamate and at least two of AMP, CMP, GMP
and UMP.

By the presence of a species of Fucus serratus in the seaweed the concentrate is made
of, a flavour composition is obtained which can be described as having not only savoury
flavour, but also having beefy notes. Thus, in a further embodiment of the invention, the
composition comprises glutamate and at least two of AMP, CMP, GMP and UMP.

The invention further provides for a flavour composition containing a seaweed concentrate
containing at least one species of Fucus serratus, wherein the glutamate and the at least
two of AMP, CMP, GMP and UMP are obtained from seaweed.
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These components are believed to contribute to the meaty flavour notes present in
combination with umami flavour enhancement obtained by the presence of MSG. It is
believed that the presence of at least two of those ribonucleotides provide a significant
enhancement to the umami flavour obtained from glutamate, and in particular enhances or
even introduces the presence of the meaty and beefy notes in the flavour of the obtained
boiling liquid, especially in the concentrate obtained therefrom.

In a preferred embodiment, at least three of those ribonucleotides and nucleotides are

present in addition to MSG. In a further preferred embodiment, all 4 are present.

Thus, in a highly preferred embodiment the product of the invention contains a seaweed
concentrate comprising glutamate and AMP, CMP, GMP, UMP.

This flavour product obtainable from seaweed, in particular from Fucus serratus, is in
particular suitable for any of the flavour products described in this specification.
Therefore, in a preferred embodiment the invention relates to a flavour composition
containing a seaweed concentrate or product derived therefrom comprising glutamate
and at least one of AMP, CMP, GMP and UMP, and wherein the seaweed concentrate
contains a concentrate from a species of Fucus serratus. In a further preferred
embodiment, the invention relates to a flavour composition containing a seaweed
concentrate or product derived therefrom comprising glutamate and at least two or more
of AMP, CMP, GMP and UMP, and wherein the seaweed concentrate is a concentrate

from a species of Fucus serratus.

It has been found that these ribonuclectides are present in seaweed. in particular in Fucus
serratus. Thus, the invention further provides for a flavour composition containing a seaweed
concentrate or products derived therefrom, wherein the glutamate and the at least two of
AMP, CMP, GMP and UMP are obtained from seaweed. In a further preferred
embodiment, the at least two or more of AMP, CMP, GMP and UMP are obtained from
Fucus serratus. For all embodiments in this invention, in a further preferred embodiment
thereof, at least part of the glutamate and the at least two or more of AMP, CMP, GMP
and UMP are obtained from Fucus serratus.

Suitably, these can be obtained from the seaweed by the boiling process as described

herein.
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The 4 ribonucleatides (ribonucleoside 5'-monophosphate) referred to are

=

§

f Nucleotide Symbols§

Adenylate (adenosine 5'-monophosphate) | AMP.

Guanylate (guanosine 5-monophosphate)  GMP

Uridylate (uridine 5'-monophosphate) UMP

Cytidylate (cytidine 5'-monophosphate) CMP

In a further aspect of the invention, there is provided a flavour composition having
umami flavour notes obtained from seaweed. Favourable umami flavour with meaty
notes is found in Fucus serratus. The seaweed concentrate containing Fucus
serratus concentrate is therefore in particular suitable for the preparation of

vegetarian or vegan food products.

Seaweed

Whereas the use of seaweed is known for a long time limit on a great variety of
applications, such as human food, plant stimulants, bioenergy, livestock feed, and
as raw material for example for plastics, the use as a flavour component as such has

not been proposed before.

Seaweeds are plant-like organisms that generally live attached to rock or other hard
substrata in marine environments. Seaweeds may be microscopic such as
microalgae but also enormous such as giant kelp that grows in "forests" and tower
like underwater woods from their holdfasts at the bottom of the sea. Most of the
seaweed species are either green (more than 6500 species), brown (about 2000

species), or red (about 7000 species) kinds.
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Fucus serratus is currently used for the production of cosmetics and for thalassotherapy,
and in particular for use as a liquid fertiliser. It has now been found that this particular
seaweed can provide for a flavour composition providing umami taste without the need

of any further addition of taste enhancers.

In particular, good flavour results with umami and meaty/beefy notes was obtained
from seaweed species of the Fucus serratus.

By the presence of a concentrate from seaweed species other than Fucus serratus
a flavour composition having flavour notes other than umami with meaty notes, can
be obtained. For example, in addition to the presence of meaty/beefy notes, the
presence of mushroom and/or crustacea flavour notes can be desired. These are in
particular found by boiling one or more seaweed species selected from the group of
Fucus serratus, Fucus vesiculosus and Fucus spiralis, Codium Tomentosum,
Palmaria palmatain, Ulva Lactuca, Porphyra umbilicalis, Gracilaria gracilis, and
mixtures thereof. Favourable flavour notes are found in Fucus serratus and Codium
Tomentosum, By combining different seaweeds with Fucus serratus, a flavour
composition with flavour notes from the different starting species can be obtained
which suitably can be labelled as natural. By the presence of further flavour releasing
ingredients such as such as vegetables the flavour of the flavour composition can
be adapted to particular needs, without the need to add any chemically prepared

flavour ingredients.

The seaweed applied preferably is seaweed which has not been processed or dried
prior to its use in the process of the invention. Thereby, the flavour obtained from
fresh seaweed being applied provides the best flavour components. However for
practical work convenience, also dried seaweed can be applied. Dried seaweed that
is suitable for a process of the invention can be obtained by drying in any process
known to the man skilled in the art. In this specification, the amount of seaweed
indicated refers to fresh seaweed. Where dried seaweed is applied, an amount

equivalent to the amount of fresh seaweed it is obtained from is to be used.



10

15

20

25

30

CA 03209058 2023-8-18

WO 2022/175355 PCT/EP2022/053868

Process
The invention further concerns process for the preparation of a flavour composition,
comprising the steps of
a. heating a seaweed and water containing liquid to boiling temperature,
the seaweed containing at least one seaweed species selected from
Fucus serratus;
b. simmering the seaweed containing liquid for at least 30 minutes,
c. removing the seaweed from the liquid, and
d. concentrating the remaining liquid.
In a preferred embodiment of this process, the seaweed is simmered at a
temperature in the range of 80 to 100°C for 30 to 90 minutes. The amount of water
is to be chosen such that good extraction of the flavour components into the water,
can occur. For example, the volume amount of water is at least three times that of
the seaweed, and preferably at least six times the volume amount of the seaweed.
This process allows for adding further flavour delivering components such as
vegetables in the boiling step of this process. For industrial application of the
process, it is highly preferred that that the liquid that is boiled consists of seaweed

and water, although, optionally other flavour components can be present.

In another aspect of the invention, there is provided for a process for preparing a

flavour composition, the process comprising the steps of:

a. heating a seaweed species selected from Fucus serratus in an amount of water
to a temperature in the range of 80 degrees Celsius to boiling temperature, the
volume amount of water to seaweed being at least 3:1;

b. simmering the seaweed in this water for a period in the range of 30 to 90
minutes;
separating the seaweed from the water, and
concentrating the remaining water by evaporation and/or reduction until 50 vol.%

or less of the water remains.

It has been observed that the liquid from the boiling process contains glutamate and

at least two or more of AMP, CMP, GMP and UMP. By applying this boiling process
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to a seaweed species selected from the group of Fucus serratus, a flavour
composition containing glutamate and at least three or more of AMP, CMP, GMP
and UMP is obtained. The boiling water so obtained, in particular, the further
concentrated composition provides an enhanced umami flavour having meaty/beefy
notes. Such liquid concentrate is highly suitable as a flavour composition to provide
a savoury flavour having meaty/beefy notes to a food product. In particular, such
concentrate is suitable for providing a meaty or even meaty/beefy savoury flavour to

vegetarian or vegan labelled products.

Suitably, the seaweed species is rinsed to remove undesired ingredients such as
sand and further undesired contaminants prior heating the seaweed in the liquid.

In a preferred embodiment, the invention provides for a process for a method for
preparing a flavour composition having a savoury flavour, the process comprising
the steps of:

a) heating edible seaweed, which comprises at least one species selected from
Fucus serratus in an amount of water to a temperature in the range of 80
degrees Celsius to boiling temperature, the volume amount of water to
seaweed being at least 3:1,

b) simmering the seaweed in this water for a period in the range of 30 to 75
minutes;

c) separating the seaweed from the water;

d) concentrating the remaining water by evaporation and/or reduction until 40

vol.% or less of the water remains.

In a further preferred embodiment, the remaining water of step d) is concentrated
until less than 35 vol.% of the liquid remains. The evaporation and/or reduction can
be carried out by any method known in the art. This concentration is carried out until
a desired concentration is obtained and can range from dry to a certain concentrated

liquid.

The seaweed is simmered in its boiling liquid for period of time in the range of 30 to
90 minutes, preferably at least 35, further preferred 40 or even 45 minutes, where it

is recommended to simmer the seaweed not too long to avoid the flavour
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components to break down. It is recommended to simmer the seaweed for a
maximum period of 90 minutes, although simmering for a period longer than 75
minutes is considered not to contribute significantly to the release of the flavour
components from the seaweed into the boiling liquid. Therefore, a process in which
the seaweed is simmered for a period of less than 75 minutes is proposed. It was
found that simmering for up to 60 minutes, preferably less than 55, and further
preferred less than 50 minutes provides for a good balance of processing time and

flavour components release.

During the boiling step of the process, taste active ingredients dissolve in the cooking
water. It was found that also at slightly lower temperatures the flavour components
will be solved in the boiling liquid, for example by blanching. The boiling process can
be carried out in an open vessel, although the boiling temperature can be reduced
by working under vacuum. By the further step of concentration for example through
evaporation and/or reduction the flavour active substances of the seaweed will be
concentrated to form a concentration that can be used directly, or further processed to a
format of convenience for food manufacturing.

The temperature of this boiling step will depend on other parameters applied in this
process step. For example, by applying pressure the temperature required for boiling the
liquid will be less. Instead of boiling, also a temperature just below the boiling point can
be applied. The temperature and/or time of simmering applied is to be chosen such that
the flavour components in the seaweed will extract into the liquid. Times and

temperatures preferably are chosen from the guidance provided herein.

The process described will provide a concentrate flavour product from seaweed, which
comprises at least one seaweed species selected from Fucus serratus, the concentrate
flavour product comprising glutamate and at least one of AMP, CMP, GMP and UMP.
Such concentrate flavour product can be used for the production of a flavour
composition. Preferably, the flavour composition obtained by the process described
comprises glutamate and at least two of AMP, CMP, GMP and UMP, more preferred
at least three and most preferred all four of AMP, CMP, GMP and UMP.
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The concentrate can either directly act as an umami provider or act as side player to
enhance the umami perception of the natural MSG already present. There is also a
significant advantage in providing a strong umami flavour without the addition of MSG
or any other flavour ingredient or flavour enhancing ingredient. This allows also for

green products labelling.

The concentrate obtained by the process of the invention can be further processed
into formats finding practical use in the manufacturing of savoury foods. For
example, by spray drying of the concentrate obtained by the process of the current
invention, a powder or granulate composition can be obtained. If so desired, the
liquid concentrate, powder or granulate composition can be further processed into a

paste, tablet or cube.

The flavour composition of the invention can be used as liquid and/or powder In
savoury and/or dressings products like bouillons, soups, sauces, seasonings,
condiments, meat analogs and /or meat extender and/or meat substitute, vinaigrettes

and salad dressings.

The products of the invention so allow for the preparation of the vegetarian products
having a meaty and/or umami taste, and still can have the label of the product being
prepared from natural products only.

The flavour products can also be used in combination with other flavour components
so as to obtain a flavour product designed for a particular need.

For example, the flavour products can be combined with the flavour components of
plant based materials such as vegetables and fruits, mushrooms, pulses or grains.
Flavour components that can enhance the preparation like yeast extracts and/or
plant extracts and/or additives can also be combined with the flavour products of

the invention.

Examples
The examples are intended to illustrate the invention and are not intended to limit the

invention to those examples per se.
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Example 1
A liquid extract was prepared from 1 kg of fresh Fucus Serratus. Thereto, 1 kg of fresh

Fucus Serratus was rinsed three times with fresh water and left to stand for 10 minutes.
This was then added to 6 L of water and heated to boiling temperature. This was left to
simmer at this temperature for about 45 minutes. In the next step, the seaweed was
separated from the so obtained bouillon.

4.5 litres of this so obtained bouillon was further reduced to about 1.5 L. and analysed.
Thereto, a tasting panel of 10 trained tasting experts evaluated the outcome of the

preparation and described attributes.
Visual observation showed a light brown to reddish color. The products had the smell of
umami notes with a beef bloody direction; and tasting by the panel was described as

umami/beefy taste with minor crustacea undertone noted.

The concentrate was analysed by NMR, the results are indicated in table 1.

Table 1
ingredient Average amount (mg/g)
AMP 0.03
CMP 0.01
Glutamate 0.70
GMP 0.01
UMP 0.03

Example 2 (Compariscon)
1 kg of Seaweed Codium Tomentosum was processed as described for Example 1, and

analysed by the expert panel.

After cooling down, the liquid showed a light yellow to green colour, the smell was
described as low aroma. The expert panel tasting results were indicated as green leaves
to spinach, light herby.
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After reduction to 1 %2 L. the product was tested by the expert panel. The colour was
described as a light yellow to green, the smell was described as sweet/salty bitter

stringent taste.

Example 3 (Comparison)

1 kg of Seaweed Ulva Lactuca was processed as described for Example 1, and analysed
by the expert panel.

After cooling down, the liquid showed a light yellow to green colour, the smell was
described as slightly crustascease. The expert panel tasting results were indicated as
slightly sweet, light ocean greens with hints of lobster/crab.

After reduction to 1 2 L. the product was tested by the expert panel. The colour was
described as green to yellow turbid, the smell was described as Brussels sprouts. The

expert panel tasting results were described as overcooked cabbage.

Example 4
1 kg of fresh Fucus Serratus was rinsed three times with fresh water and left to stand for

10 minutes. The seaweed was placed on trays and dried by hot air till the water content
was about 60 g. 6 L of water was added to the dried seaweed. This was then brought to
boiling temperature and left to simmer for about 45 minutes. The seaweed was removed
from the water, and 4.5 litres of this so obtained bouillon was further reduced to about
1.5 litres and analysed.

Observation, smelling and tasting resulted in the observation that the colour of the
remaining composition was light brown to reddish, whereas the smell and taste were

described as for the fresh seaweed example 1, but more intense.

Example 5 (comparison)
Example 4 was repeated with Codium Tomentosum instead of Fucus Serratus and

analysed by the tasting panel. Observation, smelling and tasting showed that the colour
of the remaining composition was olive green, the aroma was described as seaweed
ocean green leaves, and the taste was described as having light salty green leaves with

crustaceans and minor shrimp flavour notes.
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For both example 4 and example 5, the taste was appreciated as more intense than

when prepared from the fresh seaweed.

The examples show that the extract of Fucus Serratus provides a pleasant savoury,
5 umami flavour, with bloody beefy notes, which was not obtained for seaweed extract

obtained from other seaweed species.

CA 03209058 2023-8-18
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Claims

1. A flavour composition containing a seaweed concentrate or product derived therefrom,
wherein the seaweed concentrate or product derived therefrom contains a concentrate from

Fucus serratus.

2. A flavour composition containing a seaweed concentrate or product derived therefrom
according to claim 1, the composition comprising glutamate and at least two of AMP (adenosine
5'-monophosphate), CMP (cytidine 5'-monophosphate), GMP (guanosine 5-monophosphate)
and UMP (uridine 5'-monophosphate).

3. A flavour composition containing a seaweed concentrate or product derived therefrom
according to claim 2, comprising glutamate and at least 3 of AMP, CMP, GMP and UMP.

4, A flavour composition containing a seaweed concentrate or product derived therefrom
according to claim 3, comprising glutamate and AMP, CMP, GMP and UMP.

5. A flavour composition according to any one of claims 1 to 4, wherein the flavour

composition is a seaweed concentrate or product derived therefrom.

6. A flavour composition according to any one of claims 1 to 5, wherein the seaweed
concentrate is a concentrate from Fucus serratus.

7. A process for the preparation of a flavour composition, comprising the steps of:

a. heating a liquid containing water and at least one seaweed species
selected from Fucus serratus to boiling temperature;

b. simmering the seaweed containing liquid for at least 30 minutes,

Date Recue/Date Received 2023-10-27
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c. removing the seaweed from the liquid, and
d. concentrating the remaining liquid.
8. A process for the preparation of a flavour composition according to claim 7, wherein the

liquid containing seaweed is simmered at a temperature of 80 to 100°C for 30 to 90 minutes.

9. A process for the preparation of a flavour composition according to any one of claims 7
to 8, wherein the liquid containing seaweed consists of seaweed and water.

10. A process for the preparation of a flavour composition according to any one of claims 7
to 9, the process comprising the steps of:

a. heating a liquid containing water and at least one seaweed species
selected from Fucus serratus to a temperature in the range of 80 degrees
Celsius to boiling temperature, the volume amount of water to seaweed being at

least 3:1;

b. simmering the seaweed in this water for a period in the range of 30 to 90

minutes;
C. separating the seaweed from the water, and

d. concentrating the remaining water by evaporation and/or reduction until

50 vol.% or less of the water remains.

11. A process according to claim 10, wherein the flavour composition is a savoury flavour

composition.

12. A process according to any one of claims 10 to 11, wherein the seaweed species is

Fucus serratus.

Date Recue/Date Received 2023-10-27
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13. A flavour composition according to any one of claims 1 to 6, prepared by the process of

any one of claims 7 to 12.

14. A flavour composition according to claim 13, wherein glutamate and at least two of AMP,
CMP, GMP and UMP are derived from a seaweed.

15. A flavour composition according to claim 14, comprising glutamate, AMP, CMP, GMP

and UMP derived from seaweed.

16. A flavour composition according to claim 14 or 15, wherein said seaweed is Fucus
serratus.

Date Recue/Date Received 2023-10-27
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