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A non-alcoholic functional beverage with a malt base or based on non-
alcoholic beer or a water-aroma base enriched with amino acids and
dietary fibre as well as a method of manufacturing a non-alcoholic
functional beverage with a malt base or based on non-alcoholic beer or a
water-aroma base, enriched with amino acids and dietary fibre

The present invention relates to a non-alcoholic functional beverage with a malt base or
based on non-alcoholic beer or a water-aroma base, enriched with amino acids, and
dietary fibre and a method of manufacturing a non-alcoholic functional beverage with a
malt base or based on non-alcoholic beer or a water-aroma base, enriched with amino
acids and dietary fibre for application as a nutraceutical for each age group.

Dietary fibre as well as essential amino acids are very important for the correct
functioning of the organism.

Dietary fibre has a lot of health-promoting properties, which include:

s a positive effect on carbohydrate metabolism by decreasing plasma glucose
concentrations;

# enhancing the feeling of satiation after a meal as a result of filling of the stomach;

s improving lipid metabolism by decreasing concentrations of total cholesterol and
triglycerides; |

o swollen dietary fibre moves from the stomach to the intestines where it stimulates
intestinal peristalsis and the process of digestion;

e a natural detox effect. While swelling in the alimentary tract it binds many toxins
and harmful products of metabolism and intestinal fermentation.

Amino acids are essential for the correct functioning of the organism. They can be divided
into essential (exogenous) amino acids, which cannot be synthesised by the human
organism and thus must be supplied in adequate amounts in the diet (leucine, isoleucine,
valine, lysine, threonine, methionine, phenylalanine and tryptophan) and conditionally
essential amino acids, which are not synthesised in adequate amounts in infants or in ill
individuals and must be supplied to them in the diet (histidine and arginine). They take
part in synthesising substances that are important for the health, such as hormones (e.g.
insulin, thyroxine, and adrenaline), bodily fluids, enzymes and neurotransmitters
transmitting electrical impulses in the brain. Amino acids also assist in regeneration of
damaged cells, muscles, skin and internal organs. During intense physical activity amino
acids turn into building material for muscles and a source of energy, therefore they are
taken by people doing sports. Due to these properties, amino acids are used in treating
people suffering from loss of muscle mass {e.g. in the elderly, bedridden and otherwise
immobilised patients). Deficiency of amino acids is typically caused by improper diet, e.g.
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eating low-protein meals or vegetarian diet but it can also be caused by a disease. Lack of
amino acids, e.g. cysteine, is manifested by compromised immunity and impaired fat
burning. The deficiency can be replenished with appropriate food products or
preparations.

In the state of the art, there are known various kinds of functional beverages. They
contain dietary fibre or essential amino acids. KR101352665 B1 relates to rice

beverage containing high contents of amino acid with precipitate stability and a producing method
thereof which comprises a step of pulverizing water soaked rice, and a step of adding agar to the
rice powder for preventing the rice powder from precipitating, making the rice power float for a long
time, and enabling users to easily drink the beverage.  However, any functional beverages

containing both these ingredients are not known.

At the same time, it is also a huge technological challenge to create a functional beverage
that would make it possible to utilise to the largest possible extent the waste materials
produced by the brewing industry.

It is important to utilise yeast slurry containing approx. 10% of dry mass of Saccharomyces
cerevisiae yeast, which lost its vitality and viability in the course of the production of
alcohol from malt sugars in the production of beer, where it is also crucial that autolysates
be obtained without added salt or ethyl alcohol so as not to introduce any foreign flavours
and not to disturb the character of the ready beverage, and also to make it suitable for all
age groups.

Autolysates of yeast cells are a precious source of proteins and yeast extracts are more
and more commonly used in the food industry as flavour enhancers, with the aroma or
flavour of cheese, broth or meat, and as dietary supplements. These preparations are
used as aroma enhancers in foodstuffs such as sauces, soups, and meat and fish dishes as
well as in seasoning mixtures. Yeast extracts are obtained, inter alla, from food yeast and
also post-fermentation yeast used in the production of beer or wine.

In the state of the art, there are known various methods of obtaining essential amino
acids. Inter alia, in patent PL226057 there Is described a method of obtaining yeast cell
extract intended for food or feed uses.

The method of obtaining extracts from yeast cell by way of simultaneous inactivation and
induced autolysis of yeast cells, as described in patent PL226057 and the embodiments,
consists in heating a yeast cell suspension at below 100°C with added autolysis inducer,
for up to 48 hours, and then separating the autolysate from the rest by way of centrifuging
or filtration and fixing it with optional use of NaCl, alcohol, proteolytic enzymes as
autolysis inducers, in which the autolysis Inducer used is saponin obtained from the soap
bark tree, Quillaja saponaria, pure or in the form of soap bark extract, in the amount of
0.001-1% by weight relative to the yeast cell mass, or with another inducer or other
inducers of autolysis like NaCl used in the amount of 10-50% by weight relative to the
yeast cell mass and/or alcohol used in the amount of 10-70% by weight relative to the
yeast cell mass and/or exo- or endoproteases used in such amount that ensures activity
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of 1-100U/mli yeast suspension. The process of inactivation and autolysis is applied to a
yeast cell suspension with a density of 105-10%° cfu/mL, which is heated with an autolysis
inducer or autolysis inducers for 12-48 hours at 30-60°C.

Research is also focussed on finding fast and low-cost ways of obtaining dietary fibre from
brewers’ grains and using it in functional beverages.

Brewers’ grains are a perishable product and must be used within a short time or
preserved by ensiling or drying. There are studies concerning hydrolysis of brewers’ grains
by means of acids, bases or enzymes in order to obtain hydrolysates with a high content
of simple sugars which are subsequently used mainly in fermentation processes to
produce ethanol or lactic acid. A significant content of celluloses, hemicelluloses and
especially lignins, forming a compact structure, in brewers’ grains hinders enzymatic
decomposition of grains and thereby constitutes an obstacle to effective utilisation of
saccharides. It is believed that the kind of pre-treatment of brewers’ grains as well as the
manner of conducting the hydrolysis itself with cellulolytic enzymes involved in the
process has an impact on the kind and quality of the obtained hydrolysate.

The purpose of the invention is to develop a functional beverage from the group of so-
called nutraceutical containing natural dietary fibre obtained from brewers’ grains and
essential amino acids obtained from waste yeast slurry and thereby to combine in a
functional beverage essential amino acids and dietary fibre which are nutritionally
valuable and health-promoting, and moreover, their properties are complementary with
each other.

The purpose of the solution according to the invention is also to develop a fast and cost-
effective method of obtaining dietary fibre from brewers’ grains.

The non-alcoholic functional beverage with a malt base or based on non-alcoholic beer or
a water-aroma base, enriched with amino acids, and dietary fibre according to the
invention is characterised in that it contains both autolysate obtained from waste yeast
slurry and dietary fibre obtained from fragmented brewers’ grains.

The method of manufacturing a non-alcoholic functional beverage with a malt base or
based on non-alcoholic beer or a water-aroma base, enriched with amino acids and
dietary fibre is characterised in that dietary fibre suspension and yeast autolysate are
obtained in separate (parallel) technological processes where the dietary fibre suspension
is obtained in such manner that brewers’ grains are mixed with water in the ratio of 1:1,
then fragmented at room temperature in a homogeniser, and then the obtained
suspension is filtered through a filtration fabric in order to separate particles larger than
0.5 mm while yeast autolysate is obtained in such manner that yeast slurry is subjected
to the process of incubation conducted in a reactor with a heating mantle (45-50°C) and
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mixing with water in the ratio of 1:1 with added saponin (Quillaja extract) as the inducer
where the saponin concentration is 0.04% w/v relative to diluted yeast slurry; then, after
completing the stage of autolysis, the solid fraction is separated by centrifuging in a
cooled centrifuge, after which the dietary fibre suspension and autolysate are
combined with the base ingredients in the form of malt base or non-alcoholic beer or
water-aroma base enriched with flavour and aroma additives to create a non-alcoholic
functional beverage.

The advantageously obtained dietary fibre suspension and autolysate are in the first
instance stored under refrigeration for up to 48 hours and afterwards they undergo
pasteurisation, and then they are combined with the base ingredients in the form of malt
base or non-alcoholic beer or water-aroma base enriched with flavour and aroma
additives to create a non-alcoholic functional beverage.

It is also advantageous when the obtained dietary fibre suspension and autolysate are in
the first instance combined with the base ingredients in the form of malt base or non-
alcoholic beer or water-aroma base enriched with flavour and aroma additives to create
a non-alcoholic functional beverage which is subsequently subjected to pasteurisation.
Based on the research carried out, it appears that the process of obtaining amino acids
from waste yeast slurry allows for a reduction of the waste produced on average by 50%.

The functional beverage that the present invention refers to is characterised by a low
sugar content, low caloric content and a pleasant, refreshing taste. The beverage is
enriched with soluble dietary fibre the source of which are fragmented, diluted (1:1)
brewers’ grains in which the soluble fraction of dietary fibre makes up approx. 3.5%DM
while the insoluble fraction makes up approx. 21%DM and with amino acids obtained
from a natural source (waste yeast slurry). The amino acid pool obtained from waste yeast
slurry is characterised by the presence of essential and non-essential amino acids,
including branched-chain amino acids (BCAA), i.e. leucine, isoleucine and valine. The
source of amino acids is yeast autolysate, containing acc. to preliminary assumptions a
total of approx. 31 mg of amino acids per mL, of which essential and non-essential amino
acids will be 17.9 mg/mL.

Obtaining clear autolysate is possible using a cooled centrifuge (approx. 10°C, 3,000 x g).
The greater the centrifugal force (g-force), the better separation of remaining waste yeast
slurry.

The most advantageous amino acid profiles of autolysates (the lowest protein level and
the highest FAN (Free Amino Nitrogen) level) were obtained in the process of incubation
after 48 hours, where the inducer was saponin (Quillaja extract) in a concentration of
0.08% w/v (for undiluted yeast slurry, i.e. 0.04 % w/v for waste yeast slurry diluted 1:1) at
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45°C. It is estimated that 1 kg of waste yeast slurry mixed with 1 litre of water (weight
ratio 1:1) is enough to obtain approx. 1-1.4 litre clear autolysate, after autolysis and
separation of the solids. In the autolysis, the total amount of amino acids in the range
between 48 g/l and 52.4 g/L of which essential amino acids make up between 50% and
52% depending on the concentration of saponin as the inducer.

Autolysate in this form and at this stage does not contain any preservatives; thus, being a
perishable product, it must be stored under refrigeration not longer than 48 hours. If
longer storage is required, autolysate must be stored frozen.

The most advantageous method of preservation of brewers’ grains intended for
supplementing functional beverages is by freezing. This method ensures the
microbiological stability of the brewers’ grains and the soluble fraction of dietary fibre
under storage conditions. If necessary, brewers’ grains can also be stored under
refrigeration for a maximum of 2 days.

The most advantageous method of preservation of intended for supplementing functional
beverages is by freezing. This method ensures above all the microbiological stability of
the autolysate under storage conditions as well as maintaining its chemical
characteristics. In the studies, freezing was done at -20°C but freezing at other
temperatures, e.g. -5°C, which is typically reached in industrial chest freezers, also
preserves both the microbiological and the chemical stability of the autolysate. If
necessary, autolysate can be stored under refrigeration for a period not longer than two
days (however, such a storage scheme will not provide microbiological protection of
autolysate).

The advantage of the solution according to the invention is obtaining a functional
beverage with a very high content of essential and conditionally essential amino acids and
dietary fibre.

Furthermore, as a result of applying the methods of obtaining amino acids and dietary
fibre described herein, waste materials from the brewing industry are utilised. This
concerns in particular waste yeast slurry, containing approx. 10% of dry mass of yeast of
the Saccharomyces cerevisiae strain, which lost its vitality and viability in the course of
the production of alcohol from malt sugars in the production of beer. The utilisation of
yeast extract for the production of the functional beverage solves the problem of disposal
of waste yeast slurry which is a significant environmental burden because waste yeast
slurry is aggressive waste, and its basic form it cannot be processed at the standard
biological and chemical treatment plants due to the fact that huge amount of oxygen is
required for the degradation of this waste.
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There are known methods of processing waste yeast slurry in order to recover dried yeast
and ethyl alcohol. Recovered dried yeast can be used as an additive for animal feed and
recovered ethyl alcohol can be used as a contribution to renewable fuels. However, the
process wastewater is also noxious waste with a high requirement for oxygen, both
biological and chemical,

Hence utilisation of the biomass of waste yeast slurry is of great importance in the context
of reducing the biologic and chemical requirement for oxygen in the process of its
disposal.

The method of preparing the non-alcoholic beverage according to the invention is
presented in embodiments.

Embodiment 1

Dietary fibre suspension and yeast autolysate are obtained in separate (parallel)
technological processes, where:

e the dietary fibre suspension is obtained in such manner that brewers’ grains are
mixed with water in the ratio of 1:1, then the obtained suspension is fragmented in a
homogeniser at room temperature and then filtered through a filtration fabric in
order to separate particles larger than 0.5 mm;

» the yeast autolysate, being a source of essential and non-essential amino acids, is
obtained in such manner that waste yeast slurry is subjected to the process of
incubation conducted in a reactor with a heating mantle (45-50°C) and mixing with
water in the ratio of 1:1 with added saponin (Quillaja extract) as the inducer where
the saponin concentration is 0.04% w/v relative to diluted yeast slurry; then, after
completing the stage of autolysis, the solid fraction is separated by centrifuging in a
cooled centrifuge.

The dietary fibre suspension and autolysate obtained in this way are stored under
refrigeration for up to 48 hours or subjected separately to pasteurisation, which enables
preventing intensive Maillard reactions resulting in reduced sugar and FAN content.

An alternative solution consists in adding only pasteurised dietary fibre from brewers’
grains, under aseptic conditions, to mechanically sterilised {microfiltration) beverage base
with autolysate.

After the process of pasteurisation, the dietary fibre suspension and the autolysate are
combined with the base ingredients in the form of malt base or non-alcoholic beer or
water-aroma base, enriched with flavour and aroma additives to create a non-alcoholic
functional beverage.
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In the beverage obtained acc. to the embodiment, autolysate content is 5.6% w/v and the
content of dietary fibre from fragmented brewers’ grains is at least 2g/100 mL.

Furthermore, the functional beverage in the on malt base variant also contains other
natural ingredients including malt base at 10% v/v, sugar (glucose) at 6.8% w/v, citrus
pectin at 0.003% w/v, citric acid at 0.15% w/v, Quillaja saponaria extract (soap bark
extract) at 0.0015% w/v, elderberry blossom syrup at 1-4% v/v; it is also enriched with
beer aroma at 0.035% v/v and apple or mint aroma at 0.06% v/v.

On the other hand, the functional beverage in the variant based on non-alcoholic beer
additionally contains barley malt, bitter and aromatic hops and lactic acid (as acidity
regulator).

After bottling the functional beverage is stored under refrigeration
Embodiment 2

In the second embodiment, the dietary fibre suspension and autolysate obtained acc. to
the first embodiment are in the first instance combined with the base ingredients in the
form of a non-alcoholic beverage or a malt base or non-alcoholic beer, and thereafter ’
subjected to pasteurisation. |

The pasteurisation process takes place in a tunnel pasteuriser at 60°C for 20 minutes or
at 80°C for 10 minutes, or using a flow pasteuriser at 90-93°C for 60 seconds.

The pasteurisation process is characterised by effectiveness in maintaining the
microbiological stability of the functional beverage provided that the appropriate pH level
of the beverage is maintained as well as the CO: saturation level and the storage
temperature.

The embodiments presented herein should by no means be treated as an exhaustive list
limiting the scope of the invention the idea of which has been characterised in the patent
claims.



CLAIMS

1. A non-alcoholic functional beverage with a malt base or based on non-alcoholic beer or a
water-aroma base enriched with amino acids and dietary fibre characterised in that it contains
at the same time autolysate obtained from waste yeast slurry and dietary fibre obtained from

fragmented brewers' grains.

2. A method of manufacturing a non-alcoholic functional beverage with a malt base or based on
non-alcoholic beer or a water-aroma base, enriched with amino acids and dietary fibre
characterised in that dietary fibre suspension and yeast autolysate are obtained in separate
(parallel) technological processes where the dietary fibre suspension is obtained in such
manner that brewers' grains are mixed with water in a weight to volume ratio of 1:1, then
fragmented at room temperature in a homogeniser, and then the obtained suspension is
filtered through a filtration fabric in order to separate particles larger than 0.5 mm while yeast
autolysate is obtained in such manner that yeast slurry is subjected to the process of
incubation conducted in a reactor with a heating mantle (45-50 °C) and mixing with water in a
weight to volume ratio of 1:1 with added saponin as the inducer where the saponin
concentration is 0.04% w/v to relative to diluted yeast slurry; then, after completing the stage
of autolysis, the solid fraction is separated by centrifuging in a cooled centrifuge, after which
the dietary fibre suspension and autolysate are combined with the base ingredients in the
form of malt base or non-alcoholic beer or water-aroma base enriched with flavour and

aroma additives to create a non-alcoholic functional beverage.

3. The method of manufacturing a non-alcoholic functional beverage according to claim 2
characterised in that the obtained dietary fibre suspension and autolysate are in the first
instance stored under refrigeration for up to 48 hours and afterwards they undergo
pasteurisation, and then they are combined with the base ingredients in the form of malt base
or non-alcoholic beer or water-aroma base enriched with flavour and aroma additives to

create a non-alcoholic functional beverage.
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4. The method of manufacturing a non-alcoholic functional beverage according to claim 2
characterised in that the obtained dietary fibre suspension and a autolysate are in the first
instance combined with the base ingredients in the form of malt base or non-alcoholic beer or
water-aroma base enriched with flavour and aroma additives to create a non-alcoholic

functional beverage which is subsequently subjected to pasteurisation.

5. The method of manufacturing a non-alcoholic functional beverage according to claim 2

characterised in that the saponin is a Quillaja extract.
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