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DEVELOPING A TECHNOLOGY FOR PREPARING A BEER
BEVERAGE BY USING MEDICINAL HERBS

H.Zh. Ter-Movsesyan, M.R. Vardanyan
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The modern trend of expanding the range of beer production is the output of special
varieties of beer using non-traditional raw materials in order to form new physicochemical
and organoleptic properties.

The goal of this study is the development of the beer technology using medicinal
herbs — oregano and basil. They contain a wide range of bioactive compounds, including
essential oils, phenolic compounds, have antioxidant activity and are available regardless of
season. The materials used were: pale barley malt, caramel malt, hop, dried basil leaves and
wild oregano. For giving the drink a harmonious taste, preliminary experiments were
carried out to select the time for adding medicinal herbs. It was found that oregano should
be added 15 minutes before the end of boiling. Basil should be added to the wort
immediately after boiling with hops before fermentation, keeping for 15 minutes. The first
group of samples consisted of beer drinks with varying amounts of basil herb, the second -
with oregano herb. Wild plants, fruits and herbs play an important role in traditional
Armenian cuisine.

For samples of the first group, replacing 30% of hops with basil herb is optimal. For
samples of the second group, with the addition of oregano, the optimal dosage is 1.4 g/l of
hot wort. The resulting drinks had a harmonious taste and aroma characteristic of the
introduced medicinal herbs.

The use of the above medicinal plants will add new taste properties to beer, as well
as expand their assortment.
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Introduction. The modern trend of expanding the range of beer production is
the output of special varieties of beer using non-traditional raw materials in order
to form new physicochemical and organoleptic properties. This can be achieved by
using various sources of biologically active substances when developing new types
of drinks.
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Manufacturers of brewing products are allowed to produce different
categories of brewing products, including beer-based drinks (beer drinks), which
may contain various components of plant origin that form consumer properties and
have a significant impact on taste and aroma [1].

Plants are used medicinally in various countries and are a source of many
potent biologically active substances. The use of plants in whole or its individual
parts, containing biologically active components of various composition and
quantity, allows targeted action against various pathogens [2]. Plant extracts
contain a wide range of biologically active compounds: mainly polyphenols, but
also iridoids, amides, alkaloids, saponins, glycosides and terpenoids [3].

Due to their antibacterial and antioxidant properties, plant extracts rich in
polyphenols can be used in the food industry as natural preservatives, which will
significantly reduce the use of chemical preservatives. They are able to extend the
shelf life of the finished products and the semi-finished ones by inhibiting the
growth of bacteria and thereby slowing down the processes of spoilage [4].

The medicinal properties of herbs depend on biologically active substances,
which can have obvious physiological effects even in small quantities. Biologically
active substances are synthesized by the plant from soil, water, inorganic
substances and carbon dioxide. Phenol compounds and their glycosides are the
most active biological compounds of plants; they include phenols, flavonoids and
their glycosides, and have a variety of pharmacological activities. Flavonoids are
very common in the plant world. The total amount of tannins in the plant is up to
10-30% [5].

The use of aromatic and medicinal herbs in brewing and the production of
other drinks, according to biologists, is quite justified, because they contain a
number of substances that contribute to the flavoring and preservation of these
drinks. The use of wild plants in the preparation of drinks in the past was dictated
by an urgent need, but nowdays they help to enrich the assortment of drinks and to
increase their taste diversity [6].

In recent years, herbal beer that is made by adding herbs, roots, and berries
has become increasingly popular. But, taking into account the complex
polyphenolic composition of plant raw materials, it is necessary to work out the
regime for introducing these additives, since the technological process can be
difficult, and the additives themselves often impart an uncoordinated taste and
aroma that is unusual for beer [7].

When using medicinal raw materials, should be considered not only the
effect on the organoleptic characteristics of the final product, but also its
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availability in the manufacturer’s region. Wild plants, fruits and herbs play an
important role in traditional Armenian cuisine.

Experimental part and discussion of the results. Based on the analysis of
scientific information of the biologically active substances of wild berries and
medicinal plants, oregano and basil - were chosen as objects of study. These herbs
have antioxidant activity and are available regardless of the season. Oregano is
widespread in almost all regions of Armenia. It grows in forests, clearings, bushes,
meadows and steppes. The plant contains up to 1.5% essential oil, tannins,
flavonoids, terpenes, vitamin C. Carotene is also found in the leaves. Oregano grass
and flowers contain up to 1.2% essential oil, which includes aromatic alcohol,
phenols, thymol (up to 3.8-10.2%). The oil has a pleasant smell and has
bactericidal properties. Polyphenolic compounds (up to 12-20%) and 5 flavone
glycosides were isolated from the oregano herb during the flowering phase,
Tannins (1.9-4%) were also found in it [8].

Basil is an annual cultivated herb up to 20-60 cm high. It is grown
everywhere and used as a spice. Contains a wide range of biologically active
compounds, including essential oils, phenolic compounds, including flavonoids
and anthocyanins. Essential oils add a special aroma, enhancing the spicy value of
basil. It is also rich in vitamins and mineral salts.

The goal of this study is to develop a beer drink technology using medicinal
herbs - oregano and basil. To prepare beer a drink, the following materials were
used: pale barley malt, caramel malt, hops, dried basil leaves and wild oregano
herb collected during the flowering phase. The mash for preparing beer wort
consisted of 90% pale barley malt and 10% caramel malt and water in a ratio of
1:4. Mashing was done using the infusion method.

Research was carried out in “Brewing and distilling experimental
laboratory” of the department of Plant Origin Processing Technologies of
Armenian National Agrarian University.

Preliminary experiments were carried out to select time for adding medicinal
herbs, to provide a harmonious taste of the drink. It was found that oregano should
be added 15 minutes before the end of boiling. As this time increased, the beer
acquired a strong bitterness. The time for adding basil herb was determined
experimentally. 1t was found that basil should be added to the wort immediately
after boiling with hops before fermentation. When the wort and herbs were boiled
together, the aroma characteristic of basil disappeared. The first group of samples
consisted of beer drinks with varying amounts of basil herb. The herb was added to
the wort after boiling and kept in the hot wort for 15 minutes. The amount of basil
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herb and hops for samples of the first group (No. 1, No. 2, No. 3) is shown in
Table 1.
Table 1
The amount of basil herb and hop for the first group of samples

Sample number | Amount of basil, | Amount of hop,
g/l g/l
1 1,40 0,80
2 1,00 0,80
3 0,80 0,80

The second group of samples consisted of drinks with varying amounts of
oregano. The herb was added 15 minutes before the end of the boil. In this
experiment, a certain percentage of hops was replaced by an additive. In sample
No.4 - 30% of hops was replaced by oregano, in sample No.2 - 20%, and in sample
No.3 - 10%. The amount of oregano herb and hops for samples of the second
group (No.4, No.5, No.6) is shown in Table 2.

Table 2
The amount of oregano herb and hop for the second group of samples

Sample number Amount of oregano, Amount of hop,
gl gl
0,24 0,56
0,16 0,64
0,08 0,72

For comparison, a control sample was prepared with hops without the use of
herbal additives. The amount of hops in the sample was 0.80 g/l. The intensity of
fermentation was determined by the change in the extract content of the wort
during the main fermentation.

Beer was prepared from wort with an extract content of 12% in laboratory
conditions. The duration of fermentation of all samples was 7 days at a temperature
of 18+-2 °C. The intensity of fermentation was determined by the change in the
extract content of the wort during the main fermentation. The results of extractivity
on the 7th day of fermentation are presented in Table 3.
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Changes of extractivity during the main fermentation

Table 3

Sample number

Initial extractivity of

Extractivity by
completion of main

wort, % fermentation, %
Control 11,8 59
1 12,4 6,4
2 12,7 6,2
3 12,8 6,5
4 12,6 6,7
5 12,7 6,4
6 12,5 6,8

The obtained data show that the course of fermentation of all samples is
almost identical and differs little from the control sample. The young beer obtained
as a result of the main fermentation was removed from the yeast and the post-
fermentation of the young beer was carried out for three weeks at a temperature of
5...7°C. After this time, a physicochemical analysis of all samples were carried out

(Tables 4, 5).
Table 4
Physico-chemical indicators of ready-made beer drinks with basil
Indicators Conrol Sample 1 Sample 2 Sample 3
pH 3,7 3,82 3,8 3,7
Acidity, ml NaOH 2,8 2,7 2,6 2,5
per 100 ml beer
Alcohol content, % 4,9 54 5,6 5,3
vol.
Initial wort 11,4 11,8 12,1 11,7
extractivity, %
Real degree of 65,9 66,3 64,5 67,1

fermentation, %
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Table 5
Physico-chemical indicators of ready-made beer drinks with oregano

Indicators Conrol Sample 1 Sample 2 Sample 3
pH 3,7 3,8 4,0 3,7
Acidity, ml NaOH 2,8 2,6 2,5 2,7
per 100 ml beer
Alcohol content, % 4,9 5,3 5,5 5,4
vol.
Initial wort 11,4 12,4 12,3 12,4
extractivity, %
Real degree of 65,9 66,1 66,4 66,5
fermentation, %

In addition to physical and chemical indicators, an organoleptic assessment
of the quality of beer samples was also carried out according to the following
indicators: color, transparency, aroma, taste. This is especially noticeable in sample
1, where the most pronounced spicy aroma characteristic of basil is felt.

Conclusions. According to the results of the study, it was revealed that for
samples of the first group, replacing 30% of hops with basil herb is optimal. For
samples of the second group, with the addition of oregano, the optimal dosage is
1.4 g/l of hot wort. For giving the drink a harmonious taste, experiments were
carried out to select the time for adding medicinal herbs. It was found that oregano
should be added 15 minutes before the end of boiling. Basil should be added to the
wort immediately after boiling with hops before fermentation, keeping for 15
minutes. The resulting drinks had a harmonious taste and aroma characteristic of
the added medicinal herbs.

The research results will make it possible to obtain a new variety of beer
drink with physicochemical and organoleptic properties. In addition, the use of the
above-mentioned plants allows to give the beer drink new taste properties.
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T5TUPNR3UG P OGSUANMOUUUR QUMrERMU3PL CUMNELPLh MUSMUUSUUL
SthuLNLNGhU3b UTUuuNrUL

<£.d. Stp-Unjubujw, U.N. Jwpnwujw

Qupboph  wpwwnpnipjut  wbuwywunt punuwjudwu  dwdwuwlwyhg dhnnwp
qupbioph hwwinyy wbuwlubph wpunwnpnieniut £ oguwgnpdbind ny wjwunwlwu
hnwpp' unp  $hahywphdhwlywu U opquuniwwhy hwwynyeniuubp  dbwdnpbnt
Uwywwnwyny:

Ugfuwwnwuph uwywwnwlyu E ninwpnyutiph ogunwgnpddwdp qupbiopwihtu pdwtihph
wnbluuninghwh Jowynuip' fuuywdwnhly U nbhwu nbnwpnyubph ogunwgnpddwdp: Ywup
wwpniuwynw Gu YEtuwwyunhy dhwgnipniuttiph jwju wbuwlwuh, ubpwnyw| Gebipwihu
jnintip, dbunjwihu dhwgnigyniuubp, niubu hwywopuhnhs wynhynyeniu bW hwuwubih &U’
wulwfu ubignuhg: Swpbopwihu pdwbihph Wwwpwundwu hwdwp ogunwgnpdyti| Gu pwg
wbuwyh qupnt woéhy, Ywpwdbwht woéhy, hdny, nbhwuh snpwgpwé wbplubpp L
Swnydwu thnynd hwjwpywsd Jwyph futywdwnhyp:
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Cdwbhpht  ubpnwouwly hwd hwnnpnbint hwdwp  twputwlwu tnpébp Gu
Ywwwnpyb]' nbnwpnyubph wybjwgdwu dwdwuwlu punpbine uywwnwyny: <wunwnyby
E, np futlwdwnhyp wbwp £ wybjwgyh bndwu wjwpuinhg 15 pnyt wnwye: Nhwup wbwnp
E wybjugdh wudhowwbu pwngniu hdnyh hbwn Bnwgubing htnn' fudnpnidhg wnwe,
pnnubny hwunwpuyh 15 pnwt:

Udnpubiph  wnwoht  funwpp  pwnugwé Lt tnkp  nbhwuh  wwppbp
pwwynipyniuubipny quipbignwiht pdwtihpubinhg, Gpypnpnp’ futywdwnyh: Unweht fudph
udnipubiph hwdwp jwlwgnyuu b hwdwpyb) hdngh swhwpwduh 30%-h thnfuwphunwip
nthwuh wbplubpny: hvujwdwnyh wybwgdwdp Bpypnpn fjudph udnipubph hwdwp
(wywgnyu swpwpwdhut £ wwp pwngnth 1,4 g/ Uwnwgwd pdwbjhpubptu niubu
ubpdndywd nbnwpnyubipht hwwnly punpny  ubpnwouwly hwd W pnyp: dbpnugjug
nbnwpnyubiph  ogquwgnpdnwip huwpwynpnipinit Yunw  qupbiopwihtu  pdwbihpubphu
hwnnpnb| unp hwdwjht hwnynieyniuutp, twl wybjugub| npwug wkuwywuhpu:

Unwugpuypti  pwnbp.  fuujwdwnhly, nbhwu, qupbopwihu  pdwbihp,
$hahywphdhwlwu gnigwhzutip:

PA3BPABOTKA TEXHOJIOI'MU TPUT'"OTOBJIEHHUSA IIMBHOI'O HAIIMTKA C
HUCIIOJIB30BAHUEM JIEKAPCTBEHHbBIX TPAB

A.K. Tep-Mogcecssn, M.P. Bappansn

CoBpeMEHHOI TEHJEHLUEH pacIIUpeHus AacCOPTUMEHTa IMPOHU3BOACTBA MHUBA
SIBIISIETCA BBIITYCK CHELUAIBHBIX €70 COPTOB C HCHOIb30BAHUEM HETPAIUIIMOHHOIO ChIPBS C
1eTbI0 (POPMHUPOBAHNUS HOBBIX (PM3MKO-XMMHUECKUX U OPraHOJENITHIECKHX CBOHCTB.

Llenpto nmaHHOW pPabOTHI SABISIETCS pa3paboTKa TEXHOJIOTMH IHMBHOTO HAIUTKA C
HCIIOJIb30BAaHUEM JICKApCTBEHHBIX TPaB — AYIMIMIEI U Oa3winka. OHM copepkaT IHPOKUil
CHEKTp OMOJIOTHYECKH aKTUBHBIX COEIMHEHWH, BKIOYas 3(pUpHBIE Macia, (EHONbHBIC
COEIMHEHUs, 00Ialal0T AHTHOKCHIAHTHOM aKTMBHOCTBIO M JIOCTYIHBI B M000€ Bpems. B
KauecTBe Marepuaja HCIOJIb30BallM: CBETJIBIM SIUMEHHBIA COJIO/, KapaMebHBIM CoJIof,
XMeJb, BBICYIICHHbIE JIMCThs Oa3winka W coOpaHHylo B a3y I[IBETCHUS TpaBy
JUKOPACTYyIIEH JyNIHIBL.

s npuaHus HaUTKY TAPMOHWYHOTO BKyca OBIIM NPOBE/AEHBI NpeiBapUTEIbHbIC
9KCIIEPUMEHTHI C IIebl0 BBIOOpa BpeMEHH sl J00aBJICHHS JICKApCTBEHHBIX TpaB. Bbuio
YCTaHOBIICHO, YTO AYIIHILY CIEAYeT 100aBisATh 3a 15 mMun 10 KoHUA KumstaeHus. basunmk
Clle/lyeT BHOCHUTH B CyCJO Cpa3y IIOCJIE€ KHIITYEHHS C XMelleM Iepe] OpoKeHHeM,
BbIepxkuBast 15 muwn. llepBas Tpymma oOpas3sloB COCTOSATIA W3 NHBHBIX HAMHUTKOB C
Pa3NUYHBIM KOJIMYECTBOM TpaBBl Oa3wWimKa, BTOpas — ¢ TpaBod Aymmusl. [ oOpas3mos
nepBoil rpymmel 3ameHa 30% xmens TpaBoi Oa3wiuKa SBIAETCS ONTUManbHOW. Jlis
00pa3moB BTOPOH TPYyMIIEI ¢ J0OABIEHHEM JYIIHIBI ONTHMAaIbHAs JO3MPOBKA COCTABIISET
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1,4 2/n ropsuero cycma. IlomydeHHBIE HAUTKH WMENW TapMOHHWYHBIN BKYC M apoMmar,
CBOICTBEHHBIC BHECCHHBIM JICKaPCTBEHHBIM TPaBaM.
Hcnonp3oBaHue BbIIEYKAa3aHHBIX JICKAPCTBEHHBIX PACTEHUH IIO3BOJIMT IPHIATh
MMBHBIM HAaIIUTKaM HOBBIE BKYCOBBIE CBOMCTBA, & TAKXKE PACIIMPHUTH UX aCCOPTHMEHT.
Knwouesvie cnosa: nymmna, 0a3winMK, NUBHOW HAIUTOK, (U3UKO-XUMHYECKHUE
HOKa3aTelH.
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