Nadezhda N. Filonova, Ekaterina A. Marinina, Madina K. Sadygova, Angela V. Kondrashova
The influence of the japanese millet flour and the method of dough preparation on the formation ...

hitps:/doi.org/10.47370/2072-0920-2022-18-2-87-98 @)y
VIIK 664.66.014

©2022

IMoctynuna 19.04.2022 IIpunsra B nevats 11.05.2022
Received 19.04.2022 Accepted 11.05.2022

Aemopul 3aasnaiom 06 omcymcmeuu Kongaukma unmepecoes / The authors declare no conflict of interests

OPUTMHAJIbHASA CTATbSA / ORIGINAL ARTICLE

THE INFLUENCE OF THE JAPANESE MILLET FLOUR
AND THE METHOD OF DOUGH PREPARATION
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Abstract. The article presents the results of a study of the formation of aroma-forming substances
in bakery products with the addition of paize flour to the recipe. Instrumental assessment of the smell
of products was carried out on the smell analyzer «kMAG-8» with the methodology «electronic nose».
The variants of the experiment differ in the content of paize flour 15-20%, according to the method
of preparing the dough: the biological method of loosening — bread, bread sticks, unleavened dough —
bread skewers. With the help of an «electronic nose», it was instrumentally proved on the MAG-8 odor
analyzer that for the samples submitted for testing, the smell is correct and not pronounced, aromatic
additives and odor enhancers, as well as the presence of destructive processes and mold formation are
absent. When comparing the volatile compounds in the samples quantitatively, it should be noted that
since the semi-finished bread undergoes longer fermentation than breadsticks, the content of alcohols
and ketones is 22% higher, and compared with bread skewers, where there is no fermentation process,
they are 93% more, a similar picture with acids. However, when comparing the content of individual
components in samples, especially oxygen-containing compounds, they are almost twice as large in the
absence of a biological method of loosening in bread skewers. For consumer evaluation, such changes
are not significant for those samples in the formulation of which the content of paize flour is no more
than 15% and recognized by consumers according to organoleptic indicators.
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Introduction. The quality of food consumer properties of the finished product
products, including bread, is understood as  and ensure its safety for humans. However,
a set of characteristics that determine the it would be completely wrong to assess the
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nutritional value of bread only from the
point of view of its chemical composition,
without taking into account such properties
as taste, aroma, porosity of the crumb and
the appearance of bread, since according to
Academician [.P. Pavlov, only that food is
useful that is pleasant [Egorova].

Consumer acceptability is an expression
of the consumer’s attitude to the product.
Consumer recognition is the most important
information of interest to marketers and de-
velopers. There are many methods that make
it possible to evaluate the impression of the
product and determine the preference of con-
sumers [kisel].

The problem of nutrition correction
is relevant and defines as a priority the in-
crease in the production of nutrient-enriched
mass-consumption food products, including
bakery products. Bakery products consis-
tently maintain their positions in the list of
food products of mass consumption.

In our country, the issues of providing
the population with not only high-quality, but
also healthy food are very relevant. Rector
of MGUPP M.G. Balykhin (2019) speaking
at the 3rd International scientific and prac-
tical conference «Functional food: scientific
foundations of development, production and
consumption» noted that «today our science
is ready to implement developments related
to functional and healthy nutrition, and the
buyer is ready to buy healthy food» [2].

In this paper, as an enriching additive in
the recipe of bakery products, paize flour is
proposed.

Paize (Japanese millet, Chinese millet,
millet) — Echinochloa frumentaceae — be-
longs to the group of millet-like crops of the
cereal family. Paize in chemical composition
and nutritional value is close to the grain
of chumiz and sugar sorghum, but much
cheaper.

Korzun O.S. [et al.] (2011) claim that the
grain of paiza is not inferior in composition
and nutritional value to barley and oats (ta-
ble 1) [korz].

Paize is recognized as an ecologically
clean culture. Thanks to the research con-
ducted in the conditions of the Polesie of
Ukraine and in the Mogilev branch of the In-
stitute of Radiology, it has been proved that
it is advisable to replace corn with paize on
soils contaminated with radionuclides, since
it has a low level of accumulation of 137 cae-
sium [korz].

However, the use of unconventional raw
materials affects the consumer properties
of the product. One piece of bread contains
more than 540 aromatic substances. The
flavor is determined by their number and
combination.

The purpose of the work: to study the
influence of paize flour and the method of
dough preparation on the formation of the
aroma of bakery products.

Research methodology. Instrumental as-
sessment of the smell of products was carried
out in the NIL on a laboratory odor analyzer
«MAG-8» with the methodology «electronic
nose» (manufactured in Russia). The experi-
ence options are presented in table 2.

Sensors based on piezo-quartz resona-
tors of the OAV type with a base oscilla-
tion frequency of 10.0-14.0 MHz with dif-
ferent sorbents on the electrodes were used
[1; 2]. Coatings were selected in accor-
dance with the test task (possible emission
from samples of different classes of organic
compounds).

Sensors are measuring sensitive el-
ements in the electronic nose device, on
which thin films of sorbents are applied.
Thin films are selected so as to sorb (ex-
tract) certain groups of organic volatile
compounds from the air in the near sensor

Table 1
Chemical composition of Paize grain (% per absolutely dry substance)
Crude Protein Fat Fiber BEV Ash Sugar
14,21 4,25 10,87 80,04 1,88 0,82
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space in the detection cell. As a result of
the interaction, the oscillation frequency of
the sensors changes, which is fixed in the
software. The greater the change in the os-
cillation frequency, the more compounds
were in the sample and, accordingly, in the
sample. To ensure different selectivity and
detection of the largest number of volatile
compounds (drugs) emitting from samples,
8 different sensors with frontal spontaneous
diffusion of volatile compounds from sam-
ples into the detection cell of the electron-
ic nose «Aquastock» (produced by LLC
«SNT», Russia) were used. All sensors are
manufactured, trained and stabilized in
pairs of drugs of different nature.

Sensor 1 — Polyethylene Glycol PEG-
2000, PEG-2000

Sensor 2 — Dicyclohexane-18-Crown-6,
DCGI18K6

Sensor 3 — Methyl orange on a substrate
of multilayer carbon nanotubes, MO/MUNT

Sensor 4 — Triton X-100, TH100

Sensor 5 — Bromocresol blue on a sub-
strate of multilayer carbon nanotubes, BCS/
MUNT

Sensor 6 — Carboxylated Multi-layer
Carbon Nanotubes, MUNTsoon

Sensor 7 — Polyethylene Glycol succi-
nate, PDEGS

Sensor 8 — Trioctyl phosphinoxide,
TOFO. Twin-40, Tween

Table 2
Variants of experience
Bakery | Variants Baking wheat Pise | Flaxseed | Sunflower | Pumpkin Dough
flour of the . . preparation
product flour flour oil seed oil
first grade method
Control 100 - - - -
B
o 1 85 15 — - -
m
2 80 15 5 - - Straight
2 | Control 100 - - " - dough, yeast
2 dough
g 1 85 15 - - +
2
/M 2 80 20 - - +
2 Control 100 — - + —
g Unleavened
-~
é 1 85 15 - — + dough
0]
& 2 80 20 - - +

Sample preparation for analysis: samples
weighing 10.0 g were placed in glass sam-
plers, kept at room temperature (20 + 1°C).
After the sensors are stabilized, a sampler is
brought close to the open detection cell and
the measurement is started. Volatile substanc-
es from the sample spontaneously diffuse into
the near sensory space and are sorbed by sen-
sor modifiers. After 60 seconds, the sampler is
removed and desorption occurs. Background
of sensor array from 300 to 500 Hz.s.

Measurement mode: The measurement
time is 120 s, the mode of recording sensor
responses is uniform in increments of 1 s,
60 s is the load of sensors in pairs, 60 s is
spontaneous desorption of substances from
sensors in an open detection cell. The optimal
algorithm for presenting responses is based
on the maximum responses of individual
sensors. The measurement error is 5—10%.

The total analytical signal of the sensor
array:
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Quantitative characteristics:

1) SZ, Hz.s — the total area of the «visual
imprint» — estimates the overall intensity of
the odor, proportional to the concentration of
volatile substances — built on all signals of all
sensors for the full measurement time;

2) Smax, Hz 2 — the area of the «visual
imprint» of the maximum signals, built on
the largest signals of all sensors during the
load — estimates the greatest intensity of the
smell, proportional to the discrete concentra-
tion of substances;

3) the maximum signals of sensors with
the most active or specific films of sorbents
Fi, Hz — to assess the content of individual
classes of organic compounds in the RGF by
the normalization method [3].

Qualitative characteristics:

4) For recognition in a mixture of indi-
vidual classes of compounds, the Ai/j identi-
fication parameter was used, calculated from
sensor signals in the analyzed samples (table
4). A new approach in comparing the qual-
itative composition of the odor of samples

or their parts is to compare not individual
Ai/j parameters, but a set of the most stable
and informative. The proximity of the com-
position of a part of the recorded volatile
compounds of samples is estimated by the
proportion of matching within the margin of
error from the set of parameters [4; 5]. Sam-
ples are considered to have a close (identical
flavor with a difference of no more than 30%
of the parameters).

5) The form of the «visual imprint» of
the maximum sensor signals — the degree of
similarity (identity of the form) allows us to
talk about the close nature of the composi-
tion of the smell. Presented and compared by
similarity parameter.

The sensor responses are recorded, pro-
cessed and compared in the software of the
«MAG Soft» analyzer.

Results and their discussion. To establish
differences in the composition and content of
volatile compounds in the presented products
compare primary information «electronic
nose» — the magnitude of the responses of

Table 3
Sensor responses (Hz) and the area of the «visual imprint»
of the maximum sensor signals above the samples
SI — S3— S5 —
Variants ggg’o' DCSG218K6 M“{[%T T§{4100 NI?SE/T MU?\?Tsoon P]ZS)]75GS Tifeen Sant12:3
Bread
1 Control 360 39 575 198 42 13 101 564 191916
2 Sample 2 560 55 930 278 82 —48 122 692 | 260872
3 Sample 1 399 40 652 212 68 —44 121 655 182334
Bread sticks
1 control 143 17 239 70 24 16 40 210 31140
foisljzrzlﬁftlle) 281 27 83| 132 | 39 20 74 | 409 | 70932
3 Sample 2 22 3 28 8 4 6 6 33 585
Bread skewers
1 Control 25 4 33 13 5 9 7 40 803
2 Sample 1 =57 -8 -85 -28 —-11 -18 -17 =73 23053
3 Sample 2 14 3 17 6 2 5 3 26 857
90 Hoseie TexHonormn / New Technologies (Majkop)

2022; 18 (2)




Nadezhda N. Filonova, Ekaterina A. Marinina, Madina K. Sadygova, Angela V. Kondrashova
The influence of the japanese millet flour and the method of dough preparation on the formation ...

selected sensors in the array and the value of
integrated quantitative signal of «electronic
nose» — square «visual print» maximum re-
sponses (table 1).

The signals of all the selected sensors
meaningful, so they are considered to eval-
uate the contribution of different classes of
compounds in odor and its intensity.

According to the general parameter asso-
ciated with the content and nature of volatile
odor compounds (the area of «visual prints»
of the maximum sensor signals for 60 sec-
onds of load), the samples differ both among
themselves and from the standard sample
(1 Control) within each group of products.

Bread

Let’s consider the peculiarities of chang-
ing the composition of the volatile odor frac-
tion when changing the formulation relative
to the control.

First of all, we will analyze the unifor-
mity of the data of various sensors in the set
of «electronic nose» in the frontal mode of
vapor input (table 3). It was found that the
selected sensors react differently to the drug
samples. Specific reactions of sensors with
negative values were also established — for
products from the «Bread skewers» group,
as well as for sensor 6 in the «Bread» group.
Such changes can be explained by a sharp
difference in the humidity of the samples,

Ne «Visual prints» of maximum
signals

Comparison of «visual fingerprints» of signals for the
standard and the analyzed sample (brown)

1 SID000T

SID0003 SID0002

5100007

5ID0003

SID0006 SID0004

SIDO00S

Standard (Control)

2 5ID0001

SID0006 SID0004

5ID0005

Absolute area difference,
Hz 2:56898

The relative difference
between the areas of control
- and sample 2: 46.0%

The differences are very
significant.

3 5100001

SID0008 SID000Z

SiDooor

SID0003

SID0006

SID0005

SID0004 smoom

yyyyy

Absolute area difference,
Hz 2:6839

The relative difference
between the control and
sample areas is 3:5.5%

The differences are
insignificant.

Fig. 1. «Visual prints» of the maximum sensor signals in the RGF above the samples.
The axes are indicated. on the circular axis — the sensor number in the array.
Vertically — the maximum sensor response during measurement (AFmax, Hz)
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Bread sticks

Ne «Visual prints»
of maximum signals

Comparison of «visual fingerprints» of signals
for the standard and the analyzed sample (brown)

1 SID0001

SID0008 SID0002

SID0006 SID0004

SID0005

Standard (Control)

2 SID0001

SID0008 SID0002

SID0005

Absolute area difference, Hz 2:
30872

The relative difference between
the control and sample areas is

2:199%

Very significant differences.

3 SID0001

SID0005

Absolute area difference, Hz
2: 12952

The relative difference
between the control and
sample areas is 3:83.5%
The differences are
significant.

Fig. 2. «Visual printsy of the maximum sensor signals in the RGF above the samples.
The axes are indicated. on the circular axis — the sensor number in the array.
Vertically — the maximum sensor response during measurement (AFmax, Hz)

when highly dried samples sorb hydrophilic
compounds on their surface, reducing their
concentration in the near-sensory space. It
can also serve as analytical information for
comparison. However, in order to reduce data
interpretation errors, we consider it advisable
to exclude from the data set when calculat-
ing qualitative and quantitative indicators the
values of sensor responses 6. The results of
comparing absolute analytical signals — fig-
ures of «visual prints» of the maximum sen-
sor signals (fig. 2) — the exclusion of the read-
ings of this sensor does not affect the results
of comparing absolute analytical signals.

Group 1. BREAD: Sample 1 — Control;
Sample 2; Sample 3.

Relative to the standard (Control) in Sam-
ple 1, the composition of volatile compounds
diffusing from the crumb does not change sig-
nificantly, within the margin of error. While
flour, a change in the formulation for Sample
2 leads to a significant change in odor and an
increase in the content of drugs in the finished
product. We are talking here and further only
about the connections that register the select-
ed sensors of the «electronic nose».

Group 2. Bread sticks. Sample 1 — Con-
trol; Sample 2; Sample 3.

With respect to the standard (Control),
the samples presented differ in oil content
and humidity. This significantly affected
the measurement results. Sample 2 is not

92 Hoseie TexHonormn / New Technologies (Majkop)
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Bread Skewers

SID0008 SID0002

SID0005

Ne «Visual prints» Comparison of «visual fingerprints» of signals
of maximum signals for the standard and the analyzed sample (brown)
1 SID0001

Standard (Control)

2 SID0001

SID000S

I ‘ Absolute area difference, Hz

2164

The relative difference
between the control and
sample areas is 2: 20.4%
The differences are
significant.

SID0001
30

SID0008 SID0002

SID0007

5100003

SID0006 SID0004

SID0005

Absolute area difference, Hz
2:633

The relative difference
between the control and
sample areas is 3:78.8%
The differences are
noticeable.

Fig. 3. «Visual prints» of the maximum sensor signals in the RGF above the samples.
The axes are indicated. on the circular axis — the sensor number in the array.
Vertically — the maximum sensor response during measurement (AFmax, Hz)

correctly compared within the group due to
the significant difference from the Control
and Sample 1. The group is not homogeneous.

Group 3. Bread skewers: Sample 1 —
Control, Sample 2; Sample 3.

Sample 2 is closest to the sample of the
standard (Control), sample 1 is not correctly
compared with the standard due to a criti-
cally different moisture (or a violation of the
uniformity of manufacturing technology).

To establish differences in the composi-
tion (qualitative and quantitative) of the vol-
atile odor fraction, we will trace the change
in the total content of volatile components in
the samples (fig. 1-3)

Differences in the composition of volatile
compounds of products in the group are not
equivalent relative to the Standard.

For this group, the displacement of the
aroma is maximum, can be attributed to
different names of products during organo-
leptic evaluation.

According to the shape of the sensor
signal prints, it was found that all sam-
ples with a change in the formulation have
a different flavor in terms of qualitative
composition, and in terms of its intensity,
samples 2 and 3 have different amounts
of volatile compounds compared to the
Standard.
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Table 4
Relative content of components in samples, ® % (= 1%) by weight
S3 - S5 -
SI — S2 S6 — S7 - S8 —
MO/ S4 - TH100 | BCS/
Ne PEG-2000 | - DCG18K6 MUNT MUNT MUNTsoon | PDEGS | Tween
Samples
Alcohols, | O-content. | Acids, Mid-polar, . Alcohols, . .
. .. Amines | .. Amines | Acids
ketones soedin. alcohols | S-containing light gases
Bread
Control 19,16 2,08 30,60 10,54 2,24 0,00 5,38 30,02
Sample 2| 6o 2,02 34,20 10,22 3,02 0,00 449 | 25,45
mod. 2
Sample 3
18,58 1,86 30,37 9,87 3,17 0,00 5,64 30,51
mod. 1
Bread sticks
Control 19,25 2,29 32,17 9,42 3,23 0,00 5,38 28,26
Sample 2 20,14 1,94 31,04 9,46 2,80 0,00 5,30 29,32
Sample 3 21,15 2,88 26,92 7,69 3,85 0,00 5,77 31,73
Bread skewers
Control 19,69 3,15 25,98 10,24 3,94 0,00 5,51 31,50
Sample 2 20,43 2,87 30,47 10,04 3,94 0,00 6,09 26,16
Sample 3 19,72 4,23 23,94 8,45 2,82 0,00 4,23 | 36,62

* the parameters with the maximum deviation from the standard (control) are highlighted.

For this group, the flavor shift is more
noticeable, and can be evaluated as markedly
different from the control during organolep-
tic evaluation by experienced tasters.

We will conduct a detailed comparison
of the quantitative and qualitative fraction-
al composition of volatile compounds in the
samples.

Let us trace the changes in the quantita-
tive composition of the air above samples of
all types by the relative content of the main
classes of volatile compounds to which the
sensor array is configured, estimated by the
normalization method (table 4).

It was found that the change in the for-
mulation leads to a slight redistribution of
individual classes of compounds in the equi-
librium gas phase over all samples within the
groups, compared with the corresponding
Standards. In the «Bread» group, Sample 1
has an identical quantitative composition of
volatile compounds, Sample 2 contains few-
er acids, more alcohols than the Standard.

94 2022; 18 (2)

In the Breadsticks group, Sample 1 has
an identical quantitative composition of vol-
atile compounds, Sample 2 contains fewer
alcohols, S-containing, srednepolar sub-
stances, more ketones and acids than the
Standard.

In the «Bread skewers» group, sample
1 emits more alcohols, but less acids than
the standard. And Sample 2 has significant
differences in the quantitative composition
of the mixture of volatile compounds, com-
pared with the Standard (table 2).

The Ai/j parameter allows us to trace
changes in the qualitative composition of
RGF over samples and the appearance/dis-
appearance of compounds of the volatile
fraction. It shows the constancy of the ra-
tio of concentrations of individual class-
es of volatile compounds diffusing spon-
taneously from samples in 60 seconds
(table 3) [3; 4]. If the Ai/j values for the
samples are close or coincide, then it can
be assumed that the ratio of the content
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Table 5
Ratio of signals of several sensors in the matrix for the tested samples
Stability index of the composition Aifj, (£ (0.5 —0.02))
Variants Parameters on the charts
I 11 111 v Vv VI | VII | VIII X X X1
1/3 1/4 1/8 2/4 2/5 | 2/7 | 3/4 4/8 5/7 5/8 7/8
Bread
Control 0,63 | 1,82 | 0,64 | 0,20 | 0,93 | 0,39 | 2,90 | 0,35 0,42 0,07 0,18
Sample 2 0,60 | 2,01 | 0,81% | 0,20 | 0,67 | 0,45 | 3,35 | 0,40 0,67 0,12 0,18
Sample 3 0,61 | 1,88 | 0,61 | 0,19 | 0,59 | 0,33 | 3,08 | 0,32 0,56 0,10 0,18
Bread stiks
Conrtrol 0,60 | 2,04 | 0,68 | 0,24 | 0,71 | 0,43 | 3,41 | 0,33 0,60 0,11 0,19
Sample 2 0,65 | 2,13 | 0,69 | 0,20 | 0,69 | 0,36 | 3,28 | 0,32 0,53 0,10 0,18
Sample 3 0,79 | 2,75 | 0,67 | 0,38 | 0,75 | 0,50 | 3,50 | 0,24 0,67 0,12 0,18
Bread skewers

Control 0,76 | 1,92 | 0,63 | 0,31 | 0,80 | 0,57 | 2,54 | 0,33 0,71 0,13 0,18
Sample 2 0,67 | 2,04 | 0,78 | 0,29 | 0,73 | 0,47 | 3,04 | 0,38 0,65 0,15 0,23
Sample 3 0,82 | 2,33 | 0,54 | 0,50 | 1,50 | 1,00 | 2,83 | 0,23 0,67 0,08 0,12

* the parameters with the maximum deviation from the standard (control) are highlighted.

of these compounds in the samples is the
same. If the ratio of signals differs for
samples, then the ratio of the concentra-
tion of these groups of compounds is dif-
ferent, compared with the corresponding
standard, and the smell of the samples
differs significantly. The more the num-
ber of Ai/j parameters for the samples
differs, the more significant the differ-
ences in the smell of the samples, which
are recorded with a high degree of prob-
ability during the organoleptic evaluation
by the consumer and tasters [3]. Taking
into account the reliability of the sig-
nals and all the calculated parameters,
11 of the 21 (without sensor readings 6)
possible parameters are selected (table
5). This is a noticeable proportion of the
indicators of the qualitative composition,
changing in the experiment.

In the «Bread» group, Sample 1 has an
identical qualitative composition of volatile
compounds and differs from the Standard
by no more than 10% (according to the set
of compounds), Sample 2 — by 20%. In the

New Technologies (Majkop) / HoBbie TexHonorum

«Bread sticks» group, Sample 1 differs
from the standard by 10%, Sample 2 — by
25%. In the «Bread skewers» group, Sam-
ple 1 differs in a set of compounds from the
volatile fraction of the Standard by 25%.
And Sample 2 — by 43%, which does not
allow them to be assigned to the same flavor
group (table 3).

About 50% of the parameters of the
qualitative composition differ for samples
within all groups. These are noticeable
changes. Let’s follow in detail how the com-
position changes relative to the Standards
for different groups.

To assess the proximity of the qual-
itative composition of drugs in groups,
consider the contour diagrams of their pa-
rameters (fig. 4-6). They combine the pa-
rameters from table 3 for individual groups.
If their values coincide for the samples and
the entire set, the composition of the drug
mixture is identical. The displacement of
individual parameters relative to each other
in the diagram indicates a difference in the
composition of drugs.
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Bread
Pan3

Pan2

Panl
1 2 3 4 5 6 7
m(0-1 m]-2 m2-3 m34

Fig. 4. Contour diagram of the qualitative parameters of the «electronic nose» for bread samples:
Standard (row 1), Sample 2 (row 2), Sample 1 (row 3)

It was found that sample 3 (sample 1) Sample 2 Sample 3

is closer to the Control sample. For a set of
qualitative parameters, we calculate the co- Parameter 0,109 0,0094

efficients of difference of samples with addi-
tives relative to the standard:

Bread stiks

Pan3

Pan2

Panl
1 2 3 4 5 6 7

m(0-1 m1-2 m2-3 m34

Fig. 5. Contour diagram of the quality parameters of the «electronic nose» for Gressini samples:
Standard (row 1), Sample 1 (row 2), Sample 2 (row 3)

The smaller the number, the more sam- parameters, and therefore in terms of the
ples are close in terms of a set of qualitative composition of the drug. The differences
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within the group are less significant than in
the following two.

For a set of the most different qualitative
parameters, we calculate the coefficients of
difference of samples with additives relative
to the standard:

Bread skewers

1 2 3 4

Sample 2 Sample 3

Parameter 0,022 0,130

Sample 2 is as close as possible in
terms of the qualitative composition of

Pan3

Pan2

Panl
5 6 7

m(0-] m]-2 m2-3 m3-4

Fig. 6. Contour diagram of the qualitative parameters of the «electronic nosey for bread stick samples:
Standard (row 1), Sample I (row 2), Sample 2 (row 3)

the volatile fraction to the Control sam-
ple. The differences in the group are
significant.

For a set of the most different qualitative
parameters, we calculate the coefficients of
difference of samples with additives relative
to the standard:

Sample 2 Sample 3

Parameter 0,062 0,196

Sample 2 is close to the Control sam-
ple in terms of the qualitative composition
of the volatile fraction. In this group, the
samples differ more from each other in the
qualitative composition of the drug mixture
than in the others.

Taking into account the fact that 50%
of the most strongly differing qualitative pa-
rameters were compared with each other, the
following conclusions can be drawn that 1
or 2 samples with a significant change in the

composition of volatile crumb compounds
are allocated in all groups.

When comparing the volatile com-
pounds in the samples quantitatively, it
should be noted that since the semi-finished
bread undergoes longer fermentation than
breadsticks, the content of alcohols and ke-
tones is 22% higher, and compared with
bread skewers, where there is no fermenta-
tion process, they are 93% more, a similar
picture with acids. However, when compar-
ing the content of individual components in
samples, especially oxygen-containing com-
pounds, they are almost twice as large in the
absence of a biological method of loosening
in bread skewers.

For consumer evaluation, such changes
are not significant for those samples in the
formulation of which the content of paize
flour is no more than 15% and recognized
by consumers according to organoleptic
indicators.

New Technologies (Majkop) / HoBbie TexHonorum 97

2022; 18 (2)




TexHonorus npoaoBONLCTBEHHbIX NPOAYKTOB
Technology of Food Production

REFERENCES:

1. Egorova E.Yu., Kuzmina S.S. Consumer properties of bakery products with the addition of
flour from pumpkin seeds. Polzunovsky Bulletin. 2017; 3:32-36 (in Russ).

2. Kiseleva O.A. Taste and aroma of bread: how to define them correctly. Products and Ingredi-
ents. 2009; 3: 26-28 (in Russ).

3. Balykhin M.G. Welcome speech. Functional foods: the scientific basis of the development,
production and consumption: A collection of papers of the 3rd international scientific-practical con-
ference (on October 30-31). Moscow; 2019: 3—4 (in Russ).

4. Korzun O.S. Cultivation of millet crops in the Republic of Belarus: monograph. Grodno:
GGAU; 2011 (in Russ).

5. Kuchmenko T.A. Electronic nose based on balances, expectations and reality. Pure and Ap-
plied Chemistry, 2019; 89(10): 1587-1601 (in Russ).

6. Kuchmenko T.A.; Lvova L.B. A look at the latest achievements in the field of piezoelectric
chemical sensors for environmental monitoring and food analysis. Chemosensors. 2019; 7(3): 39—45
(in Russ).

7. Kuchmenko T. [et al.] Portable electronic nose for analyzing the smell of nasal secretions in
calves: Towards noninvasive diagnosis of infectious bronchopneumonia. Veterinary medicine. The
science. 2021; 8: 74 (in Russ).

8. Kuchmenko T.A., Umarkhanov R.U., Menzhulina D.A. Biohydroxyapatite is a new phase for
selective micro-weighing of vapors of organic compounds — markers of inflammation in the nasal
mucus of calves and humans Message 1. Sorption in model systems. Sorption and Chromatographic
Processes. 2021;21(2): 142—152 (in Russ).

9. Kuchmenko T.A., Umarkhanov R.U., Menzhulina D.A. Biohydroxyapatite is a new phase for
selective micro-weighing of vapor markers of inflammation in the nasal mucus of calves and humans
Message 2. Analysis of real objects. Sorption and Chromatographic Processes. 2021; 21(2): 216—224
(in Russ).

UHgpopmayms 06 aBTopax / Information about the authors

Nadezhda N. Filonova, postgraduate student of 4 years of study of Saratov State Peda-
gogical University named after N.I. Vavilov

Ekaterina A. Marinina, 2-year postgraduate student of Saratov State Pedagogical Uni-
versity named after N.I. Vavilov

marinina_yekaterina@mail.ru

Madina K. Sadygova, Doctor of Technical Sciences, Professor of the Department
of Food Technology of Saratov State Pedagogical University named after N.I. Vavilov

Angela V. Kondrashova, Associate Professor in the specialty «Physical Chemistry»
of Saratov State Pedagogical University named after N.I. Vavilov

98 Hoseie TexHonormn / New Technologies (Majkop)
2022; 18 (2)




