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Bread made with sourdough is the leader among other baked goods in nutritionist ratings. It is a wonderful

source of energy and has a low glycemic index. Making bread using sourdough meets environmental requirements.
The use of grain mixtures and their individual components helps to increase the nutritional value of bread and the
quality of bread. This paper presents the possibilities of developing bread of nutritional value using sprouted
components. The article presents the results of the study. Quality and nutritional value of bread with grain mixtures
and components. Organoleptic, physical and chemical, microbiological and rheological studies of semi-finished
products and bread of high nutritional value using grain components were carried out. It is proven that the
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introduction of 28% of sourdough starter with components from grains, whish were prepared and sprouted in advance,
to the mass of flour has a positive effect on the nutritional value of bread.

Keywords: bread, nutritional value, sourdough starter, components, grain.

PA3ZPABOTKA TEXHOJIOTUM XJIEBA C UCIIOJIB30OBAHUEM
3EPHOBOI'O CbIPbS

JK.K. HYPI'OXXUHA *, JI.A. LIAHIIIAPOBA

(ATMATHHCKUIA TEXHOJIOTHYeCKU YyHUBepcuTeT, AiMatsl, PK)
DJIeKTpoHHas ouTa aBTopa-Koppecnonaenra: juldyz_ 900@mail.ru*

Xneb, npuzomosnieHHblil HA 3aKEACKE, 3aHUMAEH TUOUPYIOUUE ROZUWUU CPeOU OPY20il 6bINEYKU 8 PeilMUH2aX
ouemonoz06. Imo nPeKpacHvlii UCMOYHUK IHEPZUN U UMeem HU3KUIL 2iuKemudeckuil unoexc. Hzzomoenenue xneoa
Ha 3aKeacke coomeemcmeyem IKon0cuUueCKUM mpebosanusm. Hcnonvzoeanue 3epHO6bIX KOMHOHEHMOG
ofecneuugaem 6vICOKYI0 RUWEEYI0 UEHHOCMb X1efa U Dolee npusieKamesibHble XjehoneKapuvlie C6OICMEa, KaK
O0okasvieaiom oannvle uccieoosanus. Ilenvio pabomut dvi1a pazpadomka 3epHoB0O20 X1eda NOBGLIUIEHHOU RULEEOT]
UEHHOCIU C UCRONb306AHUEM 3E€PHOBbIX KOMNOHEHmMOs. B Oannoii pabome ucciedosanvt 603mMONCHOCHU
Pazpadomiu xneoa nosvlEeHHOI RULEE0I UEHHOCIU ¢ UCHOTb308AHUEM NPOPOULEHHBIX 36PHOBBIX KOMNOHEHMOG.
B cmamve nokazanvt pesynomamol ucciedoeanus Kawecmed, NUWLEEOI UECHHOCHU X1eDa ¢ 3ePHOGLIMU CMECAMU.
Bviiu  nposedenwvt  opzanonenmuyeckue, (uuKo-Xumuyeckue, MUKPOOUOIOZUYECKUE U  PeOiocUUecKUe
uccneoosanus noyghadpuxkamos u xneda NOGLIUWIEHHOU NUWEE0I UEHHOCMU C UCHOIb306AHUEM 3EPHOGBIX
Komnonenmos. /lokazano, umo enecenue K macce Myku 28% 3axeacku ¢ KOMROHEHMAMU U3 3epHA, KOMOpble
3apanee OvLIU HOO2OMOBIEHBL U HPOPOUWEHbL, ROTOIHCUMETbHO G/IUSIEN HA NULLEEYI0 UEHHOCHTb.

Kirouesble cjioBa: Xj1e0, NuueBasi HEHHOCTh, 3AKBACKA, KOMIIOHEHTbI, 3ePHO.
ACTBIK HIUKI3ATBIH ITAHIAJTAHBIIT HAH TEXHOJIOTUSICBIH O3IPJIEY

K. K. HYPI'OJKHUHA *, J.A. LIAHIIIAPOBA

(AnMaTbI TeXHOJIOTHUSJIBIK YHUBepcuTeTi, Aimatsel, KP)
ABTOP-KOPPECTIOHIEHTTIH 37eKTPOHIBIK mornTackr: juldyz_900@mail.ru*

Awbimnaoan cacanzan HAH Ouemonozmaposvly peilmunzinde oacka nicipinzen oHiMOepOiH apacvinoa
Jrcemexkuti OpviH anadvl. Awiblmna RAUOANIAHBIN HAH JHcdAcdy IKOJI0ZUANGLIK mananmapea cail Keneoi. Acmulk
KOMRoHeHmmepin nanuoaiany HAHHBIH HCO2APbl MAAMObIK, KYHOBUIbIZbIH HCIHE 00aH 04 mapmuviMObl HAH Ricipy
Kacuemmepin Kammamacwl3 emeoi, 3epmmeynep 021ea0eildl. Kymvicmoly makcamsl acmylK KOMHOHeHMMEPIH
naiioanana omolpsin, MazAMOblK KYHOBUIbIbL Hco2apbl 02HOI HaH oHOIpy. Byn scymvicma kekeHic jcone acmolk
KOMRoOHeHmmepin naiioanana omolpovin, Ma2amoslk KYHObLIbIZbL HCO2APbL HAH OHOIpY MYMKIHOIKmepi 3epmmenoi.
JKymvicma acmulk Kocnanapel 6ap mazamowvlK KYHObLIbIZbL Oap HAHHBIY CANACHIN 3epmmey Hamudicenepi
kepceminzen. Kexomic income acmuvlk KOMHOHEHMMeEPIH KONOAHYy aPKbLIbl MAAMOBIK KYHOBLIbIZbL HCO2APb
ocapmoinaii  padpukammap MeH HAHEA OPZAHONENMUKANBIK, OUIUKA-XUMUATBIK, MUKDOOUONOZUATIBIK MHCIHE
PeonozuAnslK 3epmmeynep Hcypeizinodi. ¥u maccacvina anovin ana 0aiuvlHOAN2AH HCIHE ACHIBIK KOMHOHeHmMMmepine
Heziz0enzen awvimnansl 28% KOCy HaHHbIK MA2AMObIK KYHOBLIbIZbIHA €H OH dcep ememiti 021e10eHOL.

Herisri co3aep: HaH, TaFaMIBIK KYHIBLIBIFbI, allIITKBI CTAPTEP, KOMIIOHEHTTEP, I9H.

Introduction bacteria in the starter, vitamins are formed: B1, B2,

Bakery products are one of the most widely PP, B4, B5, B6, B9, B12. Recently, there has been a
consumed products all over the world. Bread made noticeable trend among consumers towards grain
with sourdough is the leader among other baked breads known for their enhanced nutritional value.
goods in nutritionist ratings. It is a wonderful source The use of basic and additional components ensures
of energy and has a low glycemic index. Making the high nutritional value of bread. [2-4].
bread using sourdough meets environmental The chemical composition of grain bread
requirements [1]. During the work of lactic acid contains a large number of important substances.
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These are proteins, fats, carbohydrates, vitamins (B1,
B2, B6, PP), minerals. The first component contained
in grain bread is nutritional components that help the
gastrointestinal tract, helping to remove and heal
stomach diseases. The body's daily fiber intake is
about 30 grams. The proven norm for an adult
engaged in various types of work is 250-300 g of
bread per day. The need for a certain amount of
bakery products may vary. It depends on age, how a
person does work, what he prefers in the composition
of foods included in the diet [5-7].

The first methods of preparing sourdoughs
use traditional types of flour (wheat and rye) for
everything else, without the use of main and
additional raw materials that increase nutritional
value. The missing factors of most existing bread
production approaches are the low relationship
between the starter and the dough, due to the low
content of dietary fiber and other types of raw
materials [8-11]. Bread, as known by type, how
processed or how obtained, is usually made from
pure soft medium wheat (Triticum aestivum).
However, as is often the case, refined wheat quads
or without genetically modified approaches are
whole grains or gluten-free grains (rice, corn,
sorghum, millet), and other grains (amaranth,
buckwheat, quinoa) and little-known grains. This
has been the target of a variety of reasons, from
health and environmental concerns to economic
development. [12-15].

Materials and research methods

To conduct the study are: rye flour, variously
ground grain mixture, consisting of pre-treated
crushed wheat, corn with a particle size of no more
than 3.5 mm. and flax seeds in a ratio of 1: 0.5: 0.2:
0.19 were used.

Experimental work took place in a research
laboratory to determine quality and as a food safety
necessity of Almaty Technological University JSC.

Physical and chemical (humidity, acidity, mass
fraction of protein, vitamin composition, content of
micro- and macroelements, amino acid composi-
tion contained in the finished bread) were studied.

All studies were conducted in accordance
with existing GOST methods. Determination of
protein, if necessary, was determined by GOST
ISO 5983-2-2016. The vitamin composition was
determined in accordance with GOST EN 14152-
2013 - vitamin PP, GOST 32042-2012 - vitamin
B1, GOST 32042-2012 - vitamin B2.

Determination of the amino acid
composition was tested according to the M-04-38-
2009 method. The determination of the content of
mineral elements in the composition of the selected
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raw materials was carried out in accordance with:
GOST P 51429-99-calcium, GOST 30615-99-
phosphorus, GOST P 51429-99-sodium, GOST P
51429-99-potassium, GOST P 51429-9-magne-
sium, GOST ISO 9526-2017-iron.

As a starter, a thick starter is used, prepared
from peeled rye flour, water and grain components
if necessary, the leaven is brought to condition for
180-210 minutes at a temperature of 26-280C to an
acidity of 12-14 degrees, after which the finished
semi-finished product is used when kneading the
dough. The dough can be kneaded from rye flour,
wheat flour or their alternatives, other additional
raw materials and ingredients such as yeast, salt,
sugar, leaven is added when kneading the dough in
an amount of 24-40% of the weight of flour in the
dough, the dough is fermented for 50-60 minutes
until the final acidity is 7-10 degrees. A mixture
consisting of crushed sprouted wheat, crushed
sprouted corn with a particle size of no more than

3.0 mmand flax seeds is used as grain components.

In a dough mixing machine, dough is kneaded
from peeled rye flour, wheat flour, baker's yeast, salt,
sugar and ready-made thick starter in an amount of
24-40% by weight of flour in the dough, the dough is
fermented for 50-60 minutes until the final acidity is
7-10 degrees. The dough is left to ferment for 50-60
minutes until the final acidity is 7-10 degrees, then
the dough is cut into dough pieces weighing 0.9 g.
Dough pieces or semi finished products are given a
round shape and covered in molds. Dough pieces are
immediately proofed; After proofing, the dough
pieces are laid out in any type of oven. The bread is
brought to readiness for 50-55 minutes at a
temperature of

200-2200C.

The goal of the work was to develop grain
bread with increased nutritional value using grain
components. A feature planned research is to
search for new technology for rye-wheat bread
with sprouted grain components to obtain bakery
products of increased nutritional value.

The goal is to develop a method of
producing rye-wheat bread using grain components
for preparing dough, conditioning, shaping the
dough, proofing dough pieces, and processing rye-
wheat bread in the oven.

Results and discussion

To begin with, 2 types of thick rye sourdough
were prepared: with the addition of grain components
and a control sample without their addition.
Sourdough made from peeled rye flour without the
addition of a grain mixture has a more viscous, slimy
consistency with porosity, a sour odor, and a
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pronounced sourness. The color has a grayish tint.
Sourdough with the addition of grain mixtures
ferments faster, has uniform bubbles in its structure,
and also has a more porous consistency with a sour-
milk sweetish smell and a bready taste with sourness.
Thus, with the same amount of fermentation time, the
starter with the addition of a grain mixture has a more
pleasant smell and taste and has a better consistency.
Sourdough with the addition of grain mixtures has a
more active fermentation, but in the sense of a process
of assimilation of nutrients occurs more slowly, this
starter does not peroxidize, does not liquefy, and its
porosity is higher than in the control sample. Thus,
sourdough with a grain mixture is more attractive at
the initial stage of quality research.

The final acidity of the starter with the
addition of a grain mixture was 10.4 degrees and

8.0 for the control sample. The lifting force was 15
minutes for bread with the addition of a grain
mixture and 20 minutes for the control sample. The
moisture content of the thick starter was 55%.

Microbiological indicators were also
examined: the presence of mold fungi, Escherichia
coli bacteria, and pathogenic microorganisms like
Salmonella. In all studied samples, no pathogenic
microflora exceeding GOST standards was found.

Next, the prepared starter with grain
components is added to the dough in different
percentages  (24-40%). Some  organoleptic,
physical and chemical, and rheological properties
were studied for all products (Table 1). From Table
1 in all samples the acidity did not exceed the
permissible GOST values.

Table 1 — The influence different amounts of planned leaven affect the quality of bread with grain components

Bread quality indicators
Name from rye-wheat with percentage addition of sourdough based on grain
indicators flour components
(control) 24% 28% 32% 36% 40%
NeO Nel No2 Ne3 Ne4 Ne5
Color Gray with light Gray Gray with a | Brown Dark brown with lots
brown tint with light | light  brown | with of grain flecks
brown | tint and subtle | grain
tint inclusions of | flecks
grain
Taste Sweetish, Sweetish, characteristic of this type of product and type of grain
characteristic of this | mixture, a pleasant aftertaste of grain components is felt. Asthe
type of product dosage increases, the taste increases, in sample No. 4 the taste
becomes unpleasant
Aroma Pleasant aroma Pleasant aroma with notes of rye bread and a grainy feel
without foreign depending on the grain dosage. In sample number 4, this aroma
inclusions intensifies and dominates the smell of bread
Crumb
moisture, % 43,0 43,5 44,0 445 447 45,2
Crumb
acidity, 6,0 6,0 6,2 6,4 6,6 6,8
degrees
Porosity, % 65 65 |67 68 68,5 70
Specific
volume of 1,8 1,6 1,8 1,9 2,0 2,3
bread, cm®/g
Form
stability 0,43 0,35 0,37 0,40 0,45 0,49
H:D
Total
compressibil
ity of bread 110 115 120 125 130 130
crumb,
units. device
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Ananalysis of the quality of bread showed that
the best in terms of physical and chemical indicators
are samples with the addition of 24-40% grain
components in the sourdough composition. The bread
crust of numbers 2 and 3 has a more intense color, the
taste and aroma of the products is also more

pronounced. Structural-mechanical, rheological
properties improve with increasing percentage of
grains due to increased strengthening of the gluten
frame test[10]. Next, the physical and chemical and
biochemical parameters of bread with the addition of
grain components were studied (Table 2).

Table 2 — Indicators of physical and chemical, biochemical quality of rye-wheat bread using grains

Bread quality indicators
from rye- with percentage addition of grain components
. N_ame wheat flour
indicators (control) 24% 28% 32% 36% 40%
NeQ Nel No2 Ne3 No4 No5
Mass fraction of protein, 6,1 6,3 6,7 6,9 7,0 7,3
9/100g
Mass fraction of fat, g/100g 1,1 1,2 1,2 1,2 1,3 1,3
Mass fraction of 334 35,3 35,5 36,1 36,8 37,3
carbohydrates, g/100g
Mass fraction of dietary 3,4 4,0 44 4,6 4,8 5,0
fiber, g/100g
Caloric content/energy 1741729 180/754 | 197/825 | 198/830 | 201/840 | 203/851
value, kcal/kJ
Magnesium, mg 73,0 83,3 85,6 87,0 89,3 90,0
Calcium, mg 25,0 34,0 38,0 43,6 47,4 50,2
Thiamine, mg 0,31 1,37 1,49 1,53 1,60 1,.87
Riboflavin, mg 0,11 0,25 0,30 0,38 0,42 0,61

According to organoleptic studies, bread No. 3
is optimal. Since samples No. 4 and 5 are not accep-
table for some organoleptic indicators (taste, aroma,
color of crumb, crust), and sample No. 1 insuf-
ficiently has the aroma and taste of spices due to the
insufficient proportion of grain mixtures and spices.

Test samples with the addition of 28-32%
grain (samples number 2 and 3) with the addition
of a grain mixture were the the best: porosity was
better than the control sample by 7.4 and 11.2%,
respectively, specific volume by 6.9 and 9.3%,
dimensional stability by 4.4 and 8.0%, structural
and mechanical properties by 21.7 and 29.7 total.
unit device. In samples with the addition of up to
10% starter, the porosity was unambiguous and
desirable. Further quantitative changes in the
dosage of grain components lead to undesirable
changes in the main indicators of bread quality.

Thus, the analysis of the quality of bread
showed that the best in terms of physical and
chemical indicators is the sample with the addition
of 10% sourdough, and the analysis of organoleptic
quality indicators indicates that the use of grain
components contributes to the formation of a more
intense color of the crust and a more pronounced
taste and aroma of the products.
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The existing patterns of changes in dough
properties are explained by the occurrence of
hydrolytic processes during dough maturation,
which leads to greater flexibility of the gluten
framework of the dough to stretch under the
influence of carbon dioxide bubbles formed during
alcoholic fermentation.

The optimal amount of bread with the
addition of 28% grain components was determined,
which can improve the organoleptic characteristics
of bread and not worsen the physical and chemical
properties of rye-wheat bread.

The inclusion of a grain mixture in the recipe
not only leads to an increase in the quantity and
content of amino acids, but also thus contributes to
the nutritional value of bread by increasing the
amount of amino acids necessary components in
wheat bread - methionine and lysine.

The high vitamin value of bread containing
processed grain compared to first-grade wheat
flour is repeated by studying the amount of vitamin
value of bread. In bread using processed grains and
spices in the starter culture, its vitamin value
increases as a result of an increase in thiamine by
times, riboflavin by 1.6 times compared to the
experimental samples.
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Analysis of the obtained data on physical
and chemical indicators indicates that the resulting
bread samples are rich in minerals and vitamins.
The amount of chemicals in breads using grain
mixtures increased by up to 70% compared to the
control sample. Compared to the control sample,
the studied samples showed an increase in the
content of protein, phosphorus, dietary fiber and
antioxidant activity in grain breads using various
starters.

Results and dicussion

Based on the results presented above and the
research, the following conclusions can be drawn:

- the obtained indicators of the studied samples
of bread using sourdough and processed grain for all
organoleptic, microbiological and determined
physicochemical indicators were within normal
limits. Also, the use of grain components makes it
possible to obtain products with high biochemical,
baking and consumer properties. In particular, the
content of fiber, easily digestible carbohydrates,
magnesium, calcium, and vitamins increases, which
generally expands the possibilities of using grain
crops in baking and increasing the range. Thus,
sprouted grain components can significantly enrich
the nutritional value of bread and bakery products
created on its basis;

-the addition of 28% grain components is the
most optimal for a number of quality indicators of
the finished bread;

-bread using sprouted grains is a promising
area of baking due to its rich composition and
prospects for use in the bakery industry, which
requires more careful study.

Gratitude. The study was conducted within
the framework and with the aim of initiative topic
“Development of innovative technology for flour
products of increased nutritional value based on
processsed products of grain, legumes and
oilseeds”.
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