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Beer and beer-based beverage containing lignans, and method of their production

Technical field

The invention relates to the beer and beer-based beverage containing lignans, and

the method of their production.

Beckground Arts

In economically highly developed countries, tumour and cardio-vascular diseases
represent a significant cause of mortality, which stems from several factors. Primarily, these
include a bad life style and unbalanced nutrition. Foodstuffs frequently contain only a small
amount of health-beneficial substances, leading to failure to obtain the recommended daily
amount of such matter from the accepted diet. Therefore, possibilities of increasing the

content of heath-beneficial substances in foodstuffs have been sought.

Beer is one of the most consumed beverages in the Czech Republic. It is easy to digest
and supports the appetite. Beer is produced by the fermentation of wort prepared from malt,
water and hops. Beer-based beverages include beverages from unhopped wort using
a technological process similar to the production of beer. These beverages are frequently
mixed with another kind of soft beverage, fruit juice, herbal extract, etc. At present, there are
attempts to add health-beneficial substances, and thus to increase their positive effects on the
human organism. European patent No. 2369947 protects the addition of polyphenols and
colloidal silicon to beer and beer-based beverages. Utility model No. 18928 protects the beer

with an increased content of rutin.

Another group of health-beneficial substances involves lignans. As secondary metabolites
of vascular plants they are distinguished by antioxidant, antitumour, antiviral, antibacterial,
insecticide, fungicide, estrogenic, antiestrogenic effects and, last but not least, by effects
protecting against cardiovascular diseases. Linseed is a significant source of lignans
containing up to 3.7 g/kg of secoisolariciresinol diglucoside. However, it is consumed
minimally in usual nutrition. Other sources of lignans are: soya, rice, cereals, nuts and fruits.
But the content of lignans in the aforesaid foodstuffs is as much as 1,000 times lower than in
linseed; therefore they represent only a minimum source of lignans. A high content of lignans
has been found in knots of coniferous trees that contain 5 to 10 % of lignans by weight. Knots
of the European spruce (Picea abies) contain 6 to 29 % of lignans by weight, mostly

hydroxymatairesinol (HMR) and alpha-conidendrin (CONI). Invention disclosure PV 2014 -
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870 describes a suitable procedure as to how to obtain lignan extract from this natural source.
The extracts of lignans obtained in this way can be added to foodstuffs and beverages,
resulting in their increased content of health-beneficial substances. However, these additions
can cause both foodstuffs and beverages to have a slightly bitter taste and resin aroma. The
issue of lignans is dealt with in the following documents: Slanina, J. Biologicka
a farmakologicka aktivita lignanu. Chemické Listy, 94, 2000, 111-116. Harmatha, J.
Strukturni  bohatstvi a biologicky vyznam lignand a jim pfibuznych rostlinnych
fenylpropanoid. Chemické listy, 99, 2005, 622-632. Manach, C. et al. Polyphenols: Food
sources and bioavailability. The American Journal of Clinical Nutrition, 79, 2004, 727-747.
Holmbom B. et al. Knots in trees — A new rich source of lignans. Phytochemistry Reviews, 2,

2003, 331-340.

Disclosureof Invention

The aforesaid shortcomings are eliminated by beer and beer-based beverages containing
lignans, and the method of their production according to this invention, the principle of which
lies in the fact that beer and beer-based beverages contain 1 to 200 mg of lignans per litre of
beverage and 0.01 to 1.0 g of granulated hops per litre of beverage. The method of production
of beer and beer-based beverages consists in adding pre-treated alcohol extract from knots of
the European spruce as a source of lignans to the basic ingredients of both beer and the
beverage. The method of production of beer and beer-based beverages consists in adding pre-
treated aqueous extract from knots of the European spruce as a source of lignans to the basic
ingredients of beer and the beverage. The method of production of beer and beer-based
beverages consists in adding chips made from knots of the European spruce as
a source of lignans to the basic ingredients of the beverage. The method of production of beer
and beer-based beverages consists in adding either aqueous or alcohol extract from the
European spruce at any production stage, but preferably at the initial stages of wort boiling, to
ensure that the effect on the beer aroma and flavour will be minimal. The method of
production of beer and beer-based beverages consists in adding chips made from knots of the
European spruce at any production stage, but preferably at the final stages of wort boiling, to

ensure that the effect on the beer aroma and flavour will be high.

For beer and beer-based beverages where an attempt is made to achieve minimal changes

in product taste, it is appropriate to use aqueous or alcohol extract from chips of the European
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spruce as a source of lignans to be added at the initial stage of wort boiling. It is appropriate to

add a reduced amount of hops at the end of wort boiling to develop the expected beer aroma.

For beer and beer-based beverages where an attempt is made to achieve the maximum
changes in product taste and simultaneously a fine resin aroma, it is appropriate to use chips
made from knots of the European spruce as a source of lignans to be added at the final stage

of wort boiling.

An advantage of the technical solution to this invention is that the additions of aqueous or
alcohol extracts of lignans, or of chips from the European spruce, as appropriate, can reduce
their bitterish taste, or even to replace in full the amount of hops added in the course of wort
boiling. It has been proved that lignans have many positive effects on human health, and the
production of such beverages will result in increasing their content of these bioactive
components significantly. This will also extend the range of beverages having health benefits.
The bitterish taste and resign aroma of lignans eliminate the need of beer hopping. The beer
and beer-based beverages feature a specific bitterish taste due to the production process and,
therefore, are appropriate basic carriers of lignans extracted from knots of the European

spruce.

Made for Carryving out the Invention

The listed examples only document, but do not limit the production potential in any manner

whatsoever.

1. For brewing 20 litres of bottom fermented beer, 24 litres of unhopped wort containing
10 % extract by weight obtained by traditional mashing were used. During wort boiling,
i.e. after 15 minutes of boiling, 10.6 ml of alcohol extract of lignans made from knots of
the European spruce, with HMR and CONI concentrations of 172.78 mg/ml and 16.3
mg/m, respectively, are added. This corresponds to a total lignans concentration of 100
mg/1 in the finished beverage. Then boiling takes place for 75 minutes. Subsequently, the
hopped wort is cooled down and water is added to a value of 12 % extract. Then it is
fermented using bottom fermentation brewery yeast. After five days of fermentation at a
temperature of 13 °C, the beer is discharged to 20 1 stainless steel barrels and allowed to
mature at a temperature of 8 °C for 15 days. Subsequently analyses of the HMR and
CONI content are made. The following values have been measured: HMR 73.1 mg and
CONI 10.2 mg in one litre of beer.
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2. For brewing 20 litres of bottom fermented beer, 24 litres of unhopped wort containing
10 % extract by weight obtained by traditional mashing were used. During wort boiling,
i.e. after 15 minutes of boiling, 40 g of chips made from knots of the European spruce are
added. This corresponds to a total lignans concentration of 100 mg/l in the finished
beverage. Then boiling takes place for 75 minutes. Subsequently the hopped wort is
cooled down and water is added to a value of 12 % extract. Then it is fermented using
bottom fermentation brewery yeast. After five days of fermentation at a temperature of
13 °C, the beer is discharged to 20 1 stainless steel barrels and allowed to mature at a
temperature of 8 °C for 15 days. Subsequently, analyses of the HMR and CONI content
are made. The following values have been measured: HMR 86.3 mg and CONI 9.74 mg in

one litre of beer.

3. For brewing 20 litres of bottom fermented beer, 24 litres of unhopped wort containing
10 % extract by weight obtained by traditional mashing were used. During wort boiling,
i.e. after 10 minutes, 5.3 ml of alcohol extract of lignans made from knots of the European
spruce, with HMR and CONI concentrations of 172.78 mg/ml and 16.3 mg/m,
respectively, are added. This corresponds to a total lignans concentration of 50 mg/l in the
finished beverage. Then boiling takes place for 65 minutes. Subsequently 20 g of
granulated hops with an alpha bitter acids concentration of 3.7 % are added to the hopped
wort. The hopped wort is then boiled for another 15 minutes; thereafter, it is cooled down
and water is added to a value of 12 % extract. Then bottom fermentation yeast is added.
After five days of fermentation at a temperature of 13 °C, the beer is discharged to 20 1
stainless steel barrels and allowed to mature at a temperature of 8 °C for 15 days.
Subsequently, analyses of the HMR and CONI content are made. The following values
have been measured: HMR 31.45 mg and CONI 5.06 mg in one litre of beer.

4. For brewing 20 litres of bottom fermented beer, 24 litres of unhopped wort containing
10 % extract by weight obtained by traditional mashing were used. During wort boiling,
i.e. after 10 minutes of boiling, 20 g of chips made from knots of the European spruce are
added. This corresponds to the total concentration of lignans in the finished beverage
equalling 50 mg/l. Then, boiling follows for 65 minutes. Subsequently, 20 g granulated
hops with a concentration of alpha bitter acids of 3.7 % are added to the hopped wort. The
hopped wort is then boiled for another 15 minutes; thereafter, it is cooled down and water
is added to a valued of 12 % extract. Then bottom fermentation yeast is added. After five

days of fermentation at a temperature of 13 °C, the beer is discharged to 20 I stainless
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steel barrels and allowed to mature at a temperature of 8 °C for 15 days. Subsequently,
analyses of the HMR and CONI content are made. The following values have been
measured: HMR 31.45 mg and CONI 5.06 mg in one litre of beer.

5. For brewing 20 litres of bottom fermented beer, 24 litres of unhopped wort containing
10 % extract by weight obtained by traditional mashing were used. During wort boiling,
i.e. after 10 minutes of boiling, 10 ml of aqueous extract from chips from the European
spruce knots are added. This corresponds to a total lignans concentration of 50 mg/1 in the
finished beverage. Then boiling takes place for 65 minutes. Subsequently, 20 g of
granulated hops with an alpha bitter acids concentration of 3.7 % is added to the hopped
wort. The hopped wort is then boiled for another 15 minutes; thereafter, it is cooled down
and water is added a value of 12 % extract. Then bottom fermentation yeast is added.
After five days of fermentation at a temperature of 13 °C, the beer is discharged to 20 1
stainless steel barrels and allowed to mature at a temperature of 8 °C for 15 days.
Subsequently, analyses of the HMR and CONI content are made. The following values
have been measured: HMR 33.21 mg and CONI 4.24 mg in one litre of beer.

Industrial Applicability

Beer and beer-based beverages with an increased content of natural lignans extend
the present range of beverages. They also help increase the intake of health-beneficial

substances, and thus positively influence the health condition of the population.
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PATENT CLAIMS

1. Beer and beer-based beverages containing lignans, and the method of their production
characterized by the fact that beer and beer-based beverages contain 1 to

200 mg of lignans per litre of beverage.

2. Beer and beer-based beverages according to Claim 1 characterize d by containing

also 0.01 to 1.0 g of granulated hops per litre of beverage.

3. The method of production of beer and beer-based beverages characterizedby
adding pre-treated alcohol extract from knots of the European spruce as a source of lignans

to the basic ingredients of both the beer and beverage.

4. The method of production of beer and beer-based beveragescharacterized by
adding pre-treated aqueous extract from knots of the European spruce as a source of lignans

to the basic ingredients of both beer and beverage.

5. The method of production of beer and beer-based beveragescharacterized by
adding chips from knots of the European spruce as a source of lignans to the basic

ingredients of the beverage.

6. The method of production of beer and beer-based beverages according to Claims 2 and 3
characterized by adding either aqueous or alcohol extract made from
the European spruce at any production stage, but preferably at the initial stages of wort

boiling, to ensure that the effect on the beer aroma and flavour is minimal.

7. The method of production of beer and beer-based beverages according to Claim 5
characterize dby adding chips made from knots of the European spruce at any
production stage, but preferably at the final stages of wort boiling, to ensure that the effect

on the beer aroma and flavour is high.
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