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Abstract. Ethanol is a valuable product that is widely usedarious sectors of the economy.
In the alcohol industry, various wastes are gemdrat post-alcohol distillery stillage, by-
products of the distillation of ethyl alcohol, maorganism cells, among which a significant
amount is the post-alcohol distillery stillage. posal of stillage is an urgent environmental
problem, since this waste of alcohol production aashort shelf life. There are methods for
processing bards that can be divided into two gsoupethods using biotechnology and
methods based on physicochemical methods. Therenang research projects that focus on
the production of biofuels and fodder product fretillage. The most common method for
processing post-alcohol stillage in the CentralcBl&arth Economic Region is drying. We
have proposed a method for the integrated proapssirpost-alcohol stillage of distiller's
grains, which includes drying the distiller's gaiaerobic microbiological processing to obtain
a protein feed product and the production of homus fermentation. Getting sourdough is the
first proposed method for recycling bards. For ngyiit is proposed to use 30% of the stillage
of the enterprises of the Central Black Earth EooiedRegion, to produce protein feed product
50%, and for hop-burgundy starter culture 20%. fWethod of complex processing expands
the use of post-alcohol distillery stillage, ancdk throduction of hop-burgundy sourdough
allows to increase the assortment of functionatifpmoducts.

1. Introduction

Ethanol obtained as a result of biodegradation rofually renewable plant substrates (grains of
cereals, beets, potatoes, straw, sugarcane, alétfg is a valuable product that is widely used i

various sectors of the national economy. In addljtibe problem of reducing output and the costilof o

production processes allows us to consider theppas of using ethanol obtained from plant
materials as fuel components [1].
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In the alcohol industry, various wastes are geerdratpost-alcohol distillery stillage, by-products
of the distillation of ethyl alcohol, microorganistells, among which a significant amount is thetpos
alcohol distillery stillage. Its output reaches 4350 m3 with the production of 1000 dal ethanol.
Fresh bard contains proteins, fiber, hemicellul@st, substances, fats and vitamins, which makes it
possible to use post-alcohol bard as a proteinvaathin supplement, as well as organic fertilizg [
Part of the stillage remains unrealized and itowdred into the storage ponds of distilleries. The
number of such ponds, their area and volumes cay mathe range of 250-300 thousand m3
depending on the capacity of the plant. In the adeseof such devices, part of the unsold bard is
discharged into drains and causes environmenthltjzol [2].

The prolonged presence of the stillage in the sulegds to spoilage and the inability to use it in
feed. Within 2-3 months, the post-alcohol bard dasg putrefactive processes occur in it, which
causes a sharp unpleasant odor. When the bardhkismged into water bodies, the process of decay
causes the death of flora and fauna [1].

To date, recycling methods are known that can bédell into two groups: methods using
biotechnology and methods based on physicochemietiiods [2].

Methods of disposal of
distiller's grams
Biotechnological Physic-chemical
Anaerobic processing Drying of distiller’s
to produce gas grains
¥ k J
Anasrobic microbiological Combined schemes
proCas S‘i.'l:l.g to Pi'l:ld'l.'lf B
protein-containing faad
products

Figure 1. Disposal methods for post-alcohol stillage

One of the promising areas is the processing of-gloshol distillery stillage in feed products
enriched with amino acids and protein. This allgws to fully utilize all the components of the new
raw materials, reduce the cost of the target produd¢he production of alcohol and increase the
efficiency of its production [3].

The disadvantage of anaerobic processing is thieementation of a large volume digester and low
intensity of the process, in addition, the operaid equipment with combustible gases requires not
only serious design approvals, but also personiibl appropriate professional training [5,6]. Dried
bard is used as a feed in agriculture, but it istkvaoting that the feed product obtained by aerobi
microbiological processing has a high protein conite its compaosition [7.8].
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- Figure2.Dry ost-alcol bard with brn |

2. Materialsand M ethods

Depending on the raw materials used to producéhalcthere are various types of stillage: molasses,
potato, barley, rye, oat, etc. Table 1 presentstimeparative characteristics of various types aft{po
alcohol stillage [8].

Table 1. Comparative table of the chemical compositionariaus types of post-alcohol stillage

Type of Solids The protein Fat Ash Fiber  The content
bard content,% content,% content,%  content,% Content,% of nitrogen-
free
extractive
substances,
Molasse 56 2,1 0,€ - 1,7 3,1
Potat( 5 1,2 0,7 0,6 0,k 1,€
Barley 5-1C 24 0,8 0,4 11 3,6
Rye 6-7 1,k 0,3 0,k 0,6 4.t
Oatmee 8 2,7 0,5 1,2 0, 3,C

From table 1 we can conclude that in many respbetdarley bard is superior to other species.
Consider the detailed chemical composition of lyaestédlage (table 2) [9].
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Table 2. The chemical composition of barley post-alcohitlbge

Name of indicatol Value % Name of indicatol Value%
Solids Arginine 0,0¢
genere 5-1C Serine 0,0¢
soluble 3-5 Threonint 0,C8
Ash 0,72 Methionine 0,0z
Organic matte 6,7¢ Glycine 0,1C
Crudefa 0,3¢ Alanine 0,1C
Nitrogen-free extractive 3,42 Valine 0,07
substances
Glutamic acid 0,31
Crude protein (on a.c.v 2,44 Leucine 0,13
-25-30%
Protein accordingto 2,04 Tryptophan 0,01
Barnstein (1-23%
Vitamins mg / kg Tyrosine 0,06
Pyridoxine 0,6¢ Phenylalanin 0,0¢
Thiamine 0,6¢ Minerals
Riboflavin 1,3t Zincmg / k¢ 1,65
Pantothenicac 1,2C Phosphorus g/ | 0,71
Choline 4,2C Ironmg / k¢ 55
Aminoacids, % Manganese, mg /| 5,1¢
Lysine 0,0t Coppermg / k 0,6

The aim of the work is to study the existing methofl processing post-alcohol distillery stillage
and to propose a new technology.

3. Results
According to the goal, a method for the disposapadt-alcohol distillery stillage with obtainingydr
hop-burgundy sourdough is proposed.Based on timaéngical scheme proposed by E.P. lvanova in
the candidate dissertation; a technology was deeeldor using post-alcohol distillery stillage the
preparation of dry sourdough [10].

The technological scheme for obtaining dry hop-bady sourdough is presented in Figure 3.

A technology is proposed for the integrated prdogssf post-alcohol distillery stillage, according
to which the distillery stillage is used to produbece end products: dry distillery, protein feedl a
hop-burgundy hop-sourdough fermentation. It is pesa to use 30% of the total stillage produced by
the enterprises of the Central Black Earth EconoRdgion for drying, to produce protein feed
product 50%, and for fermentation 20%. The hop-body sourdough is targeted at the baking
industry, and agriculture for the other two tarngetducts for the integrated processing of stillage.
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- Biochemical process : |  Final product

Figure 3. The technological scheme of obtaining dry hop-bady sourdough.

Anassrobic
Dyving 30% microbiological
procezzing T4

|
/ Dy gtillags 30% / / Protein faad 30% // Hop-gtillazs
fermeant 20%
Figure 4. Block diagram of the technology of complex proaeg®f post-alcohol stillage
Thus, the current environmental problem of dispo$gost-alcohol stillage can find its solution in

the production of feed products for agriculture angl sourdough, providing the population with the
necessary bakery products.

4. Discussion
This work allows us to solve the environmental peabof disposal of post-alcohol = stillage, which
is relevant today. Using the technology of commencessing of distiller's grains, one can obtathsu
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target products as dry distiller's grains, profeid product, and hop-burgundy ferment. The resulti
products can be used in bakery and in agricultdoeL can also send them to other areas where it is
not possible to produce these products.
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