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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. 

 

РАЗРАБОТКА ТЕХНОЛОГИИ ХЛЕБА С ИСПОЛЬЗОВАНИЕМ 

ЗЕРНОВОГО СЫРЬЯ 

 

Ж.К. НУРГОЖИНА *, Д.А. ШАНШАРОВА 
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Хлеб, приготовленный на закваске, занимает лидирующие позиции среди другой выпечки в рейтингах 

диетологов. Это прекрасный источник энергии и имеет низкий гликемический индекс. Изготовление хлеба 

на закваске соответствует экологическим требованиям. Использование зерновых компонентов 

обеспечивает высокую пищевую ценность хлеба и более привлекательные хлебопекарные свойства, как 

доказывают данные исследования. Целью работы была разработка зернового хлеба повышенной пищевой 

ценности с использованием зерновых компонентов. В данной работе исследованы возможности 

разработки хлеба повышенной пищевой ценности с использованием пророщенных зерновых компонентов. 

В статье показаны результаты исследования качества, пищевой ценности хлеба с зерновыми смесями. 

Были проведены органолептические, физико-химические, микробиологические и реологические 

исследования полуфабрикатов и хлеба повышенной пищевой ценности с использованием зерновых 

компонентов. Доказано, что внесение к массе муки 28% закваски с компонентами из зерна, которые 

заранее были подготовлены и пророщены, положительно влияет на пищевую ценность. 

 

Ключевые слова: хлеб, пищевая ценность, закваска, компоненты, зерно. 
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Ашытпадан жасалған нан диетологтардың рейтингінде басқа пісірілген өнімдердің арасында 

жетекші орын алады. Ашытпа пайдаланып нан жасау экологиялық талаптарға сай келеді. Астық 

компоненттерін пайдалану нанның жоғары тағамдық құндылығын және одан да тартымды нан пісіру 

қасиеттерін қамтамасыз етеді, зерттеулер дәлелдейді. Жұмыстың мақсаты астық компоненттерін 

пайдалана отырып, тағамдық құндылығы жоғары дәнді нан өндіру. Бұл жұмыста көкөніс және астық 

компоненттерін пайдалана отырып, тағамдық құндылығы жоғары нан өндіру мүмкіндіктері зерттелді. 

Жұмыста астық қоспалары бар тағамдық құндылығы бар нанның сапасын зерттеу нәтижелері 

көрсетілген. Көкөніс және астық компоненттерін қолдану арқылы тағамдық құндылығы жоғары 

жартылай фабрикаттар мен нанға органолептикалық, физика-химиялық, микробиологиялық және 

реологиялық зерттеулер жүргізілді. Ұн массасына алдын ала дайындалған және астық компоненттеріне 

негізделген ашытпаны 28% қосу нанның тағамдық құндылығына ең оң әсер ететіні дәлелденді. 

 

Негізгі сөздер: нан, тағамдық құндылығы, ашытқы стартер, компоненттер, дән. 
 

Introduction 

Bakery products are one of the most widely 
consumed products all over the world. 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 [1]. During the work of lactic acid 

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

PP, B4, B5, B6, B9, B12. Recently, there has been a 

noticeable trend among consumers towards grain 
breads known for their enhanced nutritional value. 

The use of basic and additional components ensures 

the high nutritional value of bread. [2-4]. 
The chemical composition of grain bread 

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 

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 mm and 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 

 

 
Name 

indicators 

Bread quality indicators 

from rye-wheat 

flour 
(control) 

with percentage addition of sourdough based on grain 
components 

24% 28% 32% 36% 40% 

№0 №1 №2 №3 №4 №5 

Color Gray with light 
brown tint 

Gray 
with light 

brown 

tint 

Gray with a 
light brown 
tint and subtle 

inclusions of 
grain 

Brown 
with 
grain 

flecks 

Dark brown with lots 
of grain flecks 

Taste Sweetish, 

characteristic of this 

type of product 

Sweetish, characteristic of this type of product and type of grain 

mixture, a pleasant aftertaste of grain components is felt. As the 

dosage increases, the taste increases, in sample No. 4 the taste 

becomes unpleasant 

Aroma Pleasant aroma 
without foreign 

inclusions 

Pleasant aroma with notes of rye bread and a grainy feel 
depending on the grain dosage. In sample number 4, this aroma 

intensifies and dominates the smell of bread 

Crumb 
moisture, % 

43,0 43,5 44,0 44,5 44,7 45,2 

Crumb 
acidity, 

degrees 

 

6,0 

 

6,0 6,2 6,4 6,6 6,8 

Porosity, % 65 65 67 68 68,5 70 

Specific 
volume of 

bread, cm3/g 

 

1,8 

 

1,6 

 

1,8 
 

1,9 
 

2,0 
 

2,3 

Form 

stability 
Н:D 

 

0,43 

 

0,35 0,37 0,40 0,45 0,49 

Total 

compressibil 

ity of bread 
crumb, 

units. device 

 
 

110 

 
 

115 

 

120 

 

125 

 

130 

 

130 
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An analysis 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 

 

 
Name 

indicators 

Bread quality indicators 

from rye- 

wheat flour 
(control) 

with percentage addition of grain components 

24% 28% 32% 36% 40% 

№0 №1 №2 №3 №4 №5 

Mass fraction of protein, 
g/100g 

6,1 6,3 6,7 6,9 7,0 7,3 

Mass fraction of fat, g/100g 1,1 1,2 1,2 1,2 1,3 1,3 

Mass fraction of 
carbohydrates, g/100g 

33,4 35,3 35,5 36,1 36,8 37,3 

Mass fraction of dietary 
fiber, g/100g 

3,4 4,0 4,4 4,6 4,8 5,0 

Caloric content/energy 
value, kcal/kJ 

174/729 180/754 197/825 198/830 201/840 203/851 

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. 

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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