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EXTRACTION OF FRUIT AND BERRY RAW MATERIALS FOR THE PRODUCTION
OF BEER FOR SPECIAL PURPOSE
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Currently, the expansion of the range of the brewing industry is possible due to the introduction
of an unconventional type of plant raw materials in the technology, which will allow producing special
-purpose drinks with certain quality indicators. The main objective of the study is to determine the
concentration of the extractant that allows extracting the maximum number of target components,
optimal extraction parameters, and to evaluate the effect of pretreatment with enzyme preparations on
the properties of fruit and berry raw materials. Studies have shown that solutions with an alcohol
concentration of 60% vol. allow to increase the yield of alcohol and water-soluble substances.
However, in order to obtain dyes from fruit and berry raw materials, it is recommended to use an
extractant with a strength of 75 %, which extracts anthocyanin compounds to a greater extent.

Key words: brewer industry, extraction, fruit and berry raw materials, anthocyanins, water-
alcohol solutions.
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Kaszipei yakpimma colpa KaiiHamy eHePKaCiOIHIH accoOpmumMenmin KeHeimy yulin mexHonozus-
2a OCIMOIK WUKI3AMbIHBIY 0ICMYPAl emec MYpPiH eHZi3ymMeH MYMKIH 06onaovl, oyn Oenzini 6ip cana
Kepcemkiwimepi oap apHailbl MaKcammazol CyCblHOAPObl OHOIpyze MYMKIHOIK Oepedi. 3epmmeyoiH
Hezi32i MiHOemi KOMnoHeHmmepOiy eH KON CAHbIH, IKCmpazupieyoiry OHmailivl napamempiepiun
anyza MyMKIiHOIK Oepemin IKcmpazeHmmiy KOHUECHMPAYUACHIH AHLIKIMAY, COHOA-aK hepmenmmi
npenapammapmen aa10blH ana OHOEYOiH HCeMic-HcUOeK WUKI3amblHbIH Kacuemmepine acepin baza-
aay 6onvin maovinaost. Kypeizineen szepmmeynep cnupmmin 60% Ken. Konuyenmpayusacol oOap
epiminodinep cnupm jcaHe cyoa epumin 3ammapobly WIbIZYbIH APMMbIPY2a MYMKIHOIK Oepeminin
kepcemmi. bipak scemic-ycudex wiuKizamovlHan 60AbIUIMAPObL ATy MAKCamvlHOa Kywiminici 75%
IKCmpazeHmmi RAUOAIAHYObL YCbIHY2aA 601A0bL, 071 KOOIHEeCce AHMOYUAH KOCBLAbICIMAPBIH WbI2APAObL.
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B nacmosawee epema pacuwiupenue accopmumenma RUGOEAPEHHON NPOMBLIULIEHHOCIU 803-
MOJCHO 3a cuem GHEOPEHUA 8 MEXHOI02UI0 HEMPAOUUUOHHO20 6UOA PACHMUMETbHOZO0 CbIPbA, UMO
n036071UM NPOU3EOOUMb HANUMKU CHEUUAIbHO20 HAZHAYEHUS C ONPEeOe1eHHBIMU NOKA3amMenAMU Ka-
yecmea. OcHOGHOIL 3a0auell UCC1e0068aHUA ABNACHICA OnpedeneHue KOHUEHmpayuu IKcmpazenma,
no3zeonaowiell u3enedd MAKCUMAIbHOE KOAUUECHBO Uele6blX KOMNOHEHN 06, ORMUMAIbHBIX napa-
Mempo8 IKCMpPAazuposanus, a maKyice OUeHUms eIaUAHNE NPedeapumenvHoll 0opadomku gepmenm-
HbIMU RPEnapamamu Ha CE0ICHEa hi100060-1200H020 cuipba. IIpoeedennvie uccnedosanus noka-
3anu, ymo pacmeopwl ¢ Konyenmpayueii cnupma 60% 06. no3zeonarom ygeauuums 6blxo00 CRUPMO- U
6000opacmeopumoix eeujecms. OOHAKO ¢ Uenblo ROIYYEHUA Kpacumenell U3 nio0080-A200H020 CblPbs
MOMCHO PEKOMEHO06aAMb UCROIb308aMb IKCMPazenm Kpenocmoito 75%, Komopulii ¢ Oonvuienl cme-
neHu u3eeKaenm aHMoUUAHoGble COCOUHEHU .

KiioueBble cjioBa: NUBOBapeHHass 0Tpaciib, 3KCTPAarupoBHHUE, ILUIOA0BO-AI0JIHOC CbIpPbE,
AHTOUAHDbI, BOAHO-CIIMPTOBLIC PAaCTBOPbLI.

Introduction Industrial production of fermented bases
One of the most important tasks of the for special beer should be based on the use of
brewing industry is to improve the quality of stable quality raw materials that can be stored for
beer to meet the needs of various groups of the a long time. One of the requirements for such
population, creating a drink with new properties raw materials is the ability to use it for the
by attracting new types of raw materials. The production of beverages without additional
current trend of expanding the range of brewing processing, to produce drinks based on it with
production is the production of special Beers different quality indicators.
using non-traditional plant raw materials in order For the production of special beer in
to form new physical, chemical, organoleptic and Breweries, it is advisable to use concentrated
physiological properties of products [1]. semi-finished products of a high degree of
This goal in developing new types of readiness with stable indicators, with an optimal
special beer can be realized by using widely content of all components, including growth
available sources of carbohydrates as additives, factors, including raw materials [3].
in particular, honey, products of processing of It is appropriate to use concentrated juices,
fruit and berry raw materials, as well as their extracts, or concentrates prepared according to
combinations. the type of concentrates for soft drinks. It does
Despite the long history of using such not require additional equipment for processing
additives for beer production, a number of fruit and berry raw materials, there is no need to
theoretical and practical problems remain have production facilities for its storage. The
unresolved. First of all, special attention should composition of semi-finished products should be
be paid to the research and development of fairly uniform. While using concentrated semi-
technological modes, based on the maximum use finished products, it is possible to easily change
of traditional brewing processes, existing the range of drinks, for example, by obtaining a
technological equipment, production experience wort with different initial extractivity or from
and traditions, when creating a technology for blended raw materials.
special beer and low-alcohol beverages. One of these types of concentrated semi-
Due to the fact that the processing of fruit finished products can be fruit and berry extracts,
and berry raw materials is seasonal, it is most which are obtained from standard raw materials of
appropriate to use concentrated semi-finished any quality [4]. The high content of dry substances
products, in particular, extracts, for obtaining in the extracts allows them to be stored for a long
fruit drinks. The use of intensive methods for time. Their technology is quite simple, but there are
their production, the use of new types of disadvantages of the existing technology: a high
equipment in combination with optimal modes duration of the process, the risk of microbiological
will allow for relatively small material and contamination of intermediate products, and
capital costs to obtain extracts at specialized significant costs for concentrating dilute solutions.
plants or directly at enterprises that produce In this regard, the main objective of this study is to
drinks based on them [2]. improve the technology of fruit and berry extracts

and assess their quality in terms of the possibility of
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using them as the main raw material for the
production of fermented bases.

Objects and research methods

The objects of research were fruits and
berries of Aronia and black ash cultivated in the
South Kazakhstan region. Fresh and quick-frozen
fruits and berries stored at a temperature of
minus 18 +1°C were studied.

Enzymatic treatment of the pulp with the
pectolytic enzyme preparation Pectophoetidine
with polygalacturonase activity of 284 u/g was
performed in order to increase the yield of dry
soluble substances.

The analysis of raw materials was carried
out according to the main physical and chemical
parameters. The content of dry substances in the
raw material was determined by drying, extrac-
tivity-by infusing [5] the content of Sugars-by
Bertrand and iodometrically; the content of organic
acids was estimated by titrated acidity, vitamin C-
by iodometric method, and bioflavonoids-by
Leventhal method [6]. The content of anthocyanin
substances in the extract was determined by
comparing the color intensity of a standard solution
of cobalt sulphate and the extract.

Experimental studies were conducted at
the Almaty technological University at the
Department of "Technology of bread products
and processing industries".

Table 1 - The quality indicators of frozen raw materials

Results and their discussion

The main objective of this stage of the
study is to determine the concentration of the
extractant, which allows extracting the maximum
number of target components, optimal extraction
parameters, and to evaluate the effect of pre-
treatment with enzyme preparations on the
properties of raw materials.

The research was carried out on the
example of the fruits of black-fruited mountain
ash (Aronia) and black currant berries. Berries
were frozen and stored at a temperature of minus
18 °C for no more than six months.

The content of soluble dry substances,
ascorbic acid, phenolic substances with P -
vitamin activity (bioflavonoids), and organic
acids was studied in frozen raw materials. Table
1 shows the results of studies of quality
indicators of raw materials.

In the process of cold storage, the quality
indicators of raw materials slightly changed: the
dry matter content increased by 0.2-0.3 % due to
freezing. The concentration of vitamin C decreased
in Aronia by 2.2...4.0; in currants, 3.0...4.5 %.

Thus, this method of storage can be
considered sparing in terms of preserving the
nutritional value of fruits and berries.

Main components | Aronia | Black currant berries
Mass fraction: %
dry material 24-25 16,3-17,4
reducing Sugars (in terms of glucose) 7,86-8,88 8,26-8,83
organic acids (in terms of malic acid), % 0,82-1,1 3,2-4,5
vitamin C, mg % 10,3-14 167-203
bioflavonoids (in terms of rutin), % 2,9-3,3 1,77-2,90

Attention is drawn to the high concentration
of bioflavonoids in both Aronia and blackcurrant.
Therefore, when determining the total amount of
extracted soluble substances, it is necessary to take
into account the degree of extraction and these
important raw material components.

The strength of the water-alcohol
extractant must be set depending on the nature
and properties of the extracted substances.
Therefore, we conducted studies of the effect of
alcohol concentration on the yield of soluble
substances  from  quick-frozen fruits of
blackcurrant and blackcurrant berries, and also
determined the duration of extraction to extract
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the maximum amount of dry substances in a
stationary infusion.

The lower level of the strength of the water-
alcohol solution of 40% was chosen from the
conditions that the preserving effect during
extraction is achieved by the content of 18 in the
Morse...20% ethyl alcohol. According to the
literature, it is recommended to use solutions with
a strength of 45 to 75% to obtain morsels from
fresh raw materials, so the upper level of the
strength of the water-alcohol solution is 80% [7].

Frozen raw materials were pre-crushed,
not allowing complete thawing in order to avoid
loss of dry matter. To increase the yield of dry
soluble substances, the pulp was enzymatically
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treated with pectolytic enzyme preparation
Pectofoetidine with polygalacturonase activity of
284 units / g. The dose of Pectofoetidine was
0.01% for chokeberry and 0.03%, processing
parameters - temperature 45 © C, duration 1 hour.

The treated pulp was divided into a series of
samples and poured with water-alcohol solutions.

The ratio of the mass flow of raw
materials and liquid selected 1: 2. With a lower
ratio, the surface of the pulp is not sufficiently
coated with the solution, and with an increase in
the consumption of extractant, the dilution of
fruit drinks increases, which leads to an increase
in energy costs for dealcoholization and
concentration of fruit drinks.

Infusion was carried out once, in the
resulting fruit drinks the concentration of solids
and volume were determined.

The duration of extraction is more affected
by the concentration of the extractant. The greatest
degree of diffusion of dry soluble substances
occurs in the range of alcohol concentrations from
55 to 75% vol. The maximum amount of dry
matter 56.7 % for blackcurrant and 66.3% for
blackcurrant is extracted in 48 hours when using a
solution with a strength of 60 %.

A control sample with a stationary
infusion method was fruit juice obtained by
extracting raw materials with water according to
the technology described above. In the samples
obtained by extraction with water and 60%
ethanol, the main physicochemical parameters
were determined. The results of studies of fruit
drinks are presented in tables 2-3.

Table 2 - Physico-chemical characteristics of blackcurrant fruit drinks

Physical and chemical indicators Type of fruit drink
alcoholized water
Mass fraction of soluble solids,% 5,4+0,3 4,3+0,3
Mass fraction of reducing sugars,% 4,80+0,02 3,70+0,02
Mass fraction of ethanol,% 38,2+1,2 —
Mass fraction of titratable acids (in 1,3+0,2 0,8+0,2
terms of malic acid),%
Active acidity, pH 3,92+0,04 3,40+0,04
The content of vitamin C, mg % 87,4+3,5 38,6+1,0
The concentration of dyes, g/ dm® 4,11£0,05 3,69+0,05
Polyphenolic substances (in terms of 326+£5 310£5
rutin), mg %

Table 2 - Physico-chemical characteristics of chokeberry fruit drinks

Physical and chemical indicators Type of fruit drink
alcoholized water
Mass fraction of soluble solids,% 6,4+0,2 6,1£0,2
Mass fraction of reducing sugars,% 6,12+0,02 5,52+0,02
Mass fraction of ethanol,% 42,0+1,5 —
Mass fraction of titratable acids (in terms 0,66+0,1 0,12
of malic acid),%
Active acidity, pH 3,75+0,04 3,60+0,04
The content of vitamin C, mg% 5,27+1,05 3,41+0,8
The concentration of dyes, g/ dm® 4,66+0,05 4,29+0,05
Polyphenolic substances (in terms of 378+£5 301+£5
rutin), mg %

From tables 2-3, it follows that the resulting
alcoholic drinks are characterized by a high content
of reducing Sugars, polyphenolic, coloring
substances, and organic acids. The content of
vitamin C in water morsels is less by 35-45 %,
probably due to oxidation with oxygen dissolved in
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water. There are also 8-15% fewer colorants in
water morsels than in alcohol-based ones.

The berries of black currant and the fruits
of Chokeberry are intense in color, due to the
high content of natural plant pigments -
anthocyanins. Dyes are found mainly in the skin,
as well as in dissolved form in cellular juice.
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Their content correlates with the total
concentration of polyphenolic substances. The
process of extracting dyes is of interest, since the
obtained extracts can be used as a flavoring and
coloring agent for drinks.

Extraction of coloring substances was
carried out by infusing water-alcohol solutions,
taking into account the best solubility of the main
components of pigments in alcohol.

Frozen raw materials were crushed in the
same way as in the previous series of

experiments, in order to stabilize the
anthocyanins, citric acid was added to it 0,2 %
by weight of the raw material. Then the resulting
pulp was extracted with 96, 75, 60 and 40 %
water-alcohol solution in a ratio of 1: 2 for 4, 6,
12 and 18 hours. the content of anthocyanins was
determined by comparing the color intensity of
the standard solution of cobalt sulphate and the
extract. The dynamics of the yield of
anthocyanins is shown in figure 1.
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time, h

60%vol.
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content of colorants, g / dm3

o
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Figure 1. Dynamics of the output of coloring substances depending on the concentration of the extractant: a-

chokeberry; b-blackcurrant
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According to the results of the analyzes, it
was found that the samples obtained by infusion
with 96% and 75% alcohol solutions have a higher
content of coloring substances: for blackcurrant -
4.153.8g/dm’and 3.8 g/ dm’, aronia - 549 3.8 g
/dm’and 5 1 3.8 g/ dm’. The extracts have a stable
dark red color, transparency, a pronounced aroma
of blackcurrant or chokeberry, complete solubility
in water-alcohol solutions.

Conclusion

Studies have shown that solutions with an
alcohol concentration of 60% vol. they allow
increasing the yield of alcohol and water-soluble
substances. However, in order to obtain dyes
from blackcurrant and blackcurrant, it is
recommended to use an extractant with a
strength of 75%, which extracts anthocyanin
compounds to a greater extent.

A feature of the process of extracting food
raw materials is a significant change in its
physical properties during the extraction process,
which has a significant impact on all stages of
the process.
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Maxkanaoa Kanm ouabemimen ayvlpamolH dicoHe JIAKMO3AHbL KOMepe aIMayuiblibizbl Oap
aoamoap yuwtin naiioanst 6aoam cyminen 0anmy30axK aay mexHo102usAChl Kapacmouipvliaovl. Kymvic
bapuicvinoa 6adam cymiHiH JHcoHe HCAHa OAllblH OHIMHIN, UUKA-XUMUATIBIK KYPAMbl GHBIKMATIObL.
¥cvinvinzan srcana onimoe, peuenmypaoa Ken meauiepoe adam a3acvlHA 3UAH KeJmipemin Kanm
HCOK, 0IMOIK Kacuemmepoi Gepy yutin 6ail 0apymeH-MUHEPaI0bl KYpambl, eMOIK Kacuemmepi yHcoHe
2HCO2apbl KOPEKMIK KYHObLIbIZbL 0ap (puHUKmMED KOCbLAAH.
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JkeMici.

84



