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ANALYSIS OF THE IMPACT OF COMPONENT COMPOSITION
ON THE TECHNOLOGICAL PROPERTIES OF FLOUR-BASED
CONFECTIONERY PRODUCTS

Abstract. The article presents the results of a study on the effect of adding powders
made from pear and black currant on the quality of semi-finished products and finished
goods, using sugar cookies as an example. The physicochemical and technological
properties of pear and black currant powders, as well as their impact on dough structure,
texture, and organoleptic characteristics of the finished product, were considered. Changes
in the technological properties of semi-finished and finished flour confectionery products
are presented depending on changes in the component composition. It was found that the
optimal concentration of pear powder is 6%, while 4.5% of blackcurrant powder improves
dough plasticity and increases water absorption, enriches the product with vitamins, organic
acids, and antioxidants, and enhances the functional properties of the finished product.
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Introduction. The use of fruit and berry raw materials in the technology of
flour confectionery provides significant advantages, enriching products with
valuable nutrients and improving their organoleptic properties. The addition of
berry powders, such as currants, helps to increase the content of dietary fiber,
vitamins and minerals in products, which makes them more beneficial to the health
of consumers [1].

The development of new directions in the production of functional nutrition
products based on non-traditional types of plant raw materials is becoming
increasingly relevant [2,3].

The use of fruit and berry additives also improves the taste characteristics
and appearance of confectionery products. For example, the introduction of
blackcurrant berry powder into the pastry dough gives the product an attractive
color and flavor without compromising its physico-chemical properties [4].
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In addition, the use of fruit and berry raw materials helps to increase the
shelf life of products due to the natural antioxidants contained in berries. This
reduces the need for artificial preservatives and improves the environmental
cleanliness of products [3].

Thus, the integration of fruit and berry raw materials into the formulations of
flour confectionery products not only increases their nutritional and biological
value, but also improves consumer properties, which helps to expand the range and
increase the competitiveness of products on the market [5].

The chemical composition of fruit and berry raw materials is very important
and rich for the human body. They are enriched with vitamins, macro- and
microelements that positively affect the functioning of the central nervous and
cardiovascular systems, promote the growth and development of bone and muscle
tissue, regulate acid-base balance, maintain homeostasis and help in the prevention
of diseases. In addition, fruits and berries contain a lot of dietary fiber, flavonoids,
antioxidants, and other biologically active substances [6].

Black currant berries contain a whole complex of biologically active and
nutritional substances (vitamins, phenolic compounds, organic acids, dietary fiber,
micronutrients) that have a stimulating effect on many functions of the human
body. The composition of sugars characterizing the nutritional value of berries is
quantitatively dominated by fructose with a low content of glucose and sucrose [7].
Black currant and its processed products are used as auxiliary means to improve
the quality and increase the storage capacity of the target products [8].

Black currant has a huge number of important components. 100 g of berries
contain vitamin C — 200 mg, iron — 1.3 mg, potassium — 372 mg, caloric content —
45 kcal. It has a beneficial effect on the work of the heart and brain, strengthens
blood vessels, eliminates intestinal problems; reduces inflammatory processes and
promotes the regeneration of damaged cells; regulates glucose levels; calms the
nervous system; reduces the harmful effects of radioactive elements; normalizes
metabolic processes; prevents the growth of cancer cells [9].

The main sugars in black currant berries are fructose 48-60% of the total
sugar content, glucose 38-47%, and sucrose [10]. Organic acids contained in black
currant are represented by citric acid (75-97% of the total acid content), malic acid,
quinic acid, and ascorbic acid [11]. The main organic acid found in blackcurrant
pomace was citric acid, although malic acid was also identified [12]. Black currant
berries contain significant amounts of dietary fiber, including 2.68% insoluble and
1.62% soluble [10].

The total content of phenolic compounds in berries varies from 598 to 2798
mg/100 g, the content of anthocyanins ranges from 160-411 mg/100 g, including
delphinidin-3-O-glucoside, delphinidin-3-O-rutinoside, cyanidin-3-O-glucoside
and cyanidin-3-O-rutinoside they are characteristic of black currants. 92-97% of
the total amount of anthocyanins in black currants are cyanidin and delphinidin
glycosides (3-O-glucoside and 3-O-rutinoside) [13].

The total antioxidant capacity of black currant, measured by the photometric
FRAP (Ferric Reducing/Antioxidant Power) method using a photometric reagent —
tripyridyltriazine, 1,10-phenanthroline, 2,2’-dipyridyl in terms of Fe3* recovery
intensity, is 51.6 = 1.2 mmol Fe?*'/g, and is one of the highest compared to other
berries [14]. Black currant fruits contain 116-342 mg/100 g of ascorbic acid and
160-411 mg/100 g of anthocyanins, which are the most common representatives of
polyphenolic compounds in this fruit [15].

Studies show that the addition of blackcurrant powder in an amount of 10-
15% by weight of flour improves the organoleptic and physico-chemical
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parameters of sponge dough. The foaming ability of the mixture, the specific
volume and porosity of the baked semi-finished product increase compared to the
control, and the products acquire a finely porous, lush structure. The introduction
of pear powder into the formulation of sugar biscuits in the amount of 2.5-3% by
weight of sugar and fat solids does not change the organoleptic parameters, but
increases the physiological value of the product.

The introduction of pear powder into the formulation of sugar biscuits is a
promising direction for enriching confectionery products with biologically active
substances and improving their organoleptic characteristics. Pears are rich in
vitamins, minerals, and dietary fiber, which makes them attractive for use in the
food industry [16].

Pear powder is obtained by drying and grinding pear fruits. It contains a
significant amount of carbohydrates, mainly in the form of fructose and glucose,
dietary fiber, vitamins (C, K, group B) and minerals (potassium, copper). Dietary
fiber helps improve digestion, and vitamins and minerals increase the overall
nutritional value of the product.

The addition of pear powder to sugar cookie dough affects its rheological
properties. The dietary fibers present in the powder can bind water, changing the
consistency of the dough and requiring adjustments to the formulation to achieve
optimal plasticity. In addition, natural sugars from pear powder can promote
caramelization, improving the color and flavor of the finished product [17].

The addition of pear powder affects the physico-chemical parameters of
cookies, such as moisture, acidity and the content of reducing sugars. Dietary fiber
can increase the moisture binding capacity of the product, which slows down its
hardening and prolongs its shelf life. Natural sugars from pear powder can increase
the overall sweetness of the product, which should be taken into account when
dosing sugar in the formulation [18].

The use of pear powder in the production of sugar biscuits makes it possible
to enrich the product with valuable nutrients, improve its organoleptic properties
and extend its shelf life. However, when developing the formulation, it is necessary
to take into account the effect of the powder on the rheological properties of the
dough and the physico-chemical parameters of the finished product in order to
ensure high quality and consumer attractiveness of the product.

The use of blackcurrant and pear powders in the production of sugar biscuits
is a promising direction for enriching confectionery products with biologically
active substances and improving their quality characteristics. Black currant is rich
in vitamins C, P and group B, and also contains a significant amount of
anthocyanins and pectin substances with antioxidant properties. Pears, in turn, are a
source of dietary fiber, organic acids, and trace elements such as potassium and
magnesium. The introduction of powders from these fruits into the cookie
formulation helps to increase its nutritional value and functional properties.

The use of fruit and berry powders affects the technological properties of the
dough and the finished product. The addition of blackcurrant powder improves the
structural and mechanical properties of the dough, increasing its viscosity and
plasticity, which facilitates the molding of products. Pear powder, due to its high
content of pectin substances, can affect the hydration properties of the dough,
helping to retain moisture and prevent staling of the finished product. In addition,
the natural antioxidants present in fruit and berry powders can slow down the
oxidation of fats, increasing the shelf life of products.
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Materials and methods. Organoleptic and physico-chemical research
methods were used to carry out the work. The following research materials were
selected:

— GOST 26574-85. Wheat flour baking;

— currant and pear powder;

— control samples of sugar cookies;

— experimental samples of sugar cookies.

Quality indicators were determined by the methods described in the
following regulatory documents: GOST 5897-90 Methods for determining
organoleptic quality indicators; GOST 5898-87 Methods for determining acidity
and alkalinity; GOST 5900-73 Methods for determining moisture and dry
substances; GOST 10114-80 Method for determining wetness.

Methods for determining organoleptic parameters according to GOST 5897-
90 include visual assessment of the appearance and color of the product, tactile
analysis of consistency, as well as tasting to determine taste and odor. The
assessment is carried out under standardized conditions using standards or scales
for quantitative and qualitative characteristics. Trained experts participate in the
process, and the results are recorded in protocols for further analysis and
comparison with established quality standards.

According to GOST 5898-87, the method for determining alkalinity is based
on titration of a sample of a food product solution with a standard acid solution
(HCI) in the presence of an indicator such as phenolphthalein. The sample of the
substance is dissolved in distilled water and titrated until the color of the indicator
changes, which indicates that a neutral reaction has been achieved. The amount of
acid consumed is fixed, and based on it, the alkalinity is calculated in established
units.

GOST 5900-73 describes the determination of humidity using a «SSESH-3M»
drying cabinet by weighing a pre-prepared sample before and after drying. A
sample of the product with a mass set by the standard is evenly distributed on a
pallet and placed in a drying cabinet, where it is kept at a set temperature (105°C)
for a certain time to a constant mass. After cooling in the desiccator, re-weighing is
carried out, and humidity is calculated from the difference in weight before and
after drying, expressed as a percentage of the initial mass of the sample.

The process of obtaining powder from pears includes the following steps:
receiving raw materials, washing fruits, removing seeds, slicing 0.3-0.5 mm thick,
drying in a drying unit, grinding in a laboratory mill, sieving through a sieve and
obtaining the finished product — powder from pears.

The process of obtaining powder from fruits is different from the process of
obtaining powder from berries. These differences are related to the physical
characteristics, shape and structure of fruits and berries.

To obtain powder from pears and black currants, an electric Neptune dryer
was used, designed for drying vegetables and fruits. The pears were sliced 0.3-0.5
mm thick and dried at a temperature of 55-70°C for 15 hours. To dry the black
currant and then obtain the powder, a temperature regime of 40-50°C with a
duration of 10-15 hours was used, controlling the degree of drying of the berries.

Dried fruits and berries were crushed using an LZM-1M laboratory mill. The
resulting powder from the pear was sieved through a laboratory sieve made of silk
material. At the same time, blackcurrant powder, due to the peculiarities of the
physical structure of the berries, did not require additional sieving.

Research results and discussion. The chemical composition of blackcurrant
and pear powders has a significant effect on the quality of sugar cookies. Currant
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powder is rich in organic acids, vitamins (especially vitamin C), pectin and
anthocyanins, which give baked goods a rich taste, light acidity and a natural dark
shade. Due to the high content of antioxidants, such additives can prolong the
freshness of the product, preventing the oxidation of fats. In addition, currant
pectin improves the texture of cookies, making them softer and more airy.

Pear powder, in turn, is characterized by a high content of natural sugars,
fiber and tannins. Its use gives the liver a sweet taste and a subtle fruity aroma.
Natural sugars from pears contribute to caramelization, improving the color of the
cookie crust, and fiber increases its nutritional value. However, an excess of pear
powder can make the dough more dense, which should be taken into account when
developing the recipe.

Table 1
Macronutrient composition of pear powder
Name of the macronutrient Mass fraction, g/100 g

Carbohydrates 48.20
Dietary fiber, including: 35.94
Pectin substances 8,61
pectin 0.91
pro pectin 7.70
hemicellulose 11.20
cellulose 16.13
Proteins 4.48
Lipids 0.12
Mineral substances 4,20
Organic acids 1.05

Based on the data in Table 1, it can be concluded that pear powder is a
product with a high carbohydrate content (48.20 g/100 g), which makes it a
valuable source of energy. The substantial amount of dietary fiber (35.94 g/100 g),
including pectins (0.91 g), propectins (7.70 g), hemicellulose (11.20 g) and
cellulose (16.13 @), emphasizes its importance for maintaining the normal
functioning of the digestive system.

In addition, pear powder is characterized by a moderate protein content (4.48
9/100 g), low lipid content (0.12 g/100 g), as well as the presence of minerals (4.20
9/100 g) and organic acids (1.05 g/100 g). These indicators indicate its high
nutritional value and wide application possibilities in the food industry, especially
for the creation of functional and fortified products.

Table 2
Chemical composition of 100 g of black currant
Chemical Substance Quantity
1 2
Water, g 82.0-85.0
Proteins, g 1.0-14
Fats, g 0.2-04
Carbohydrates, g 6.6-15.4
Mono- and disaccharides, g 6.7-13.7
Fiber, g 3.0
Starch, g 0.6-2.7

Table 2 (continued)
| 1 2

54




ISSN 2308-9865
elISSN 2959-7994

Mechanics and Technology /

Scientific journal

2026, N0.1(91)

Pectin, g 0.38-1.5
Organic acids, g 2.2-3.9
Ash, g 0.9
Vitamin (-carotene, mg 0.08-0.11
Vitamin E, mg 0.72
Vitamin B, mg 0.03
Vitamin B2, mg 0.04
Vitamin Bs, mg 0.13
Vitamin By, mcg 5.0
Vitamin PP, mg 0.3

Based on the data in Table 2, it can be concluded that the main energy
component is carbohydrates (6.6-15.4 g¢/100 g), among which mono- and
disaccharides account for a significant proportion (6.7-13.7 g/100 g). The content
of dietary fiber, including fiber (3.0 g), pectin (0.6-2.7 g) and starch (0.38-1.5 g), is
also noted, which emphasizes the benefits of the product for maintaining the
normal functioning of the digestive system.

In addition to carbohydrates, black currant contains a small amount of
proteins (1.0-1.4 g) and fats (0.2-0.4 g), as well as organic acids (0.38-1.5 g), which
help to improve the taste and provide antioxidant properties. The berry also
contains minerals (ash — 2.2-3.9 g) and vitamins, including beta-carotene, vitamin
E, as well as B and PP vitamins. This composition makes black currant a valuable
product for dietary and therapeutic nutrition.

Table 3
The effect of pear powder on gluten quality
Option Gluten content, % Indicator for the IDC device-1

The control sample 32 87,9
15% 31 83,6
3% 29.7 80,1
4,5% 29.5 79,3
6% 29 78,9
7,5% 28,7 78,5

Based on the data in Table 3, conclusions can be drawn about the effect of
adding pear powder on the gluten content and the test quality index according to
the IDK-1 device. With an increase in the proportion of pear powder in the
samples, a decrease in gluten content is observed: from 32% in the control sample
to 28.7% with the addition of 7.5% powder. This indicates that pear powder can be
used to adjust the texture of the dough, making it less elastic and softer.

Based on the data analysis, it was found that adding 6% pear powder to the
sugar cookie recipe is the optimal solution. The gluten content decreased from 32%
(control sample) to 29% with the addition of 6% pear powder, which improved the
plasticity and softness of the dough. This is due to the high sugar content in pear
powder, which interact with flour proteins and form glycoproteins that strengthen
the structure of the dough.

Table 4
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Physico-chemical parameters of sugar biscuits with the addition of 6% pear powder
and 1.5; 3; 4.5; 6; 7.5% currant powder

Indicators according| The control | 6%+1.5 | 6%+3 | 6%+4.5 | 6%+6 | 6%+7.5
to GOST sample
Humidity, % 6 6.3 6.9 7.2 7.8 8.5
Wetness, % 152.1 153.8 159.5 164.7 171.6 182.3
Alkalinity, deg 1.70 1.70 1.72 1.72 1.74 1.76

The addition of pear and currant powders increases the moisture and wetness
of the biscuits, improving their softness and structural stability. With an increase in
the concentration of blackcurrant powder, humidity (up to 8.5%) and water
absorption (up to 182.3%) increase. The alkalinity varies slightly, which indicates
the stability of the acid-base balance of the product.

6%+7,5

6%+
6%+a,5 I
6%+3
6%+1,5

o M

0 2 4 6 8

Fig. 1 — Mass fraction of moisture in finished products, %

Based on the data (Fig. 1), it can be noted that the addition of blackcurrant
powder in combination with 6% pear powder has a significant effect on the
moisture index. In the control sample, the humidity index is 6%. When 1.5%
blackcurrant powder is added, the humidity increases to 6.3%, and when 3% is
added, it increases to 6.9%.

A further increase in the content of blackcurrant powder leads to a more
pronounced increase in humidity: at 4.5% it is 7.2%, and with a maximum addition
of 7.5% it reaches 8.5%. This indicates the ability of powders to bind and retain
moisture, which may be due to their chemical composition, in particular, the high
content of pectins and other hydrophilic substances.

Thus, the use of a combination of pear and currant powders makes it
possible to increase the moisture content of the product, which is important for
improving its texture and increasing shelf life. These results emphasize the
prospects of using these powders in functional food formulations.

Based on the graph (Fig. 2), it can be concluded that the addition of
blackcurrant powder in combination with 6% pear powder increases the wetting
index. In the control sample, the wetness index is 152.1%. With the addition of
1.5% blackcurrant powder, the wetness increases to 153.8%, and with an increase
in the proportion of blackcurrant powder to 7.5%, it reaches 182.3%. This indicates
the synergistic effect of the interaction of the two powders, which increases the
ability of the dough to absorb water.
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Fig. 2 — Wetness of finished products, %

The dynamics of wetness growth is explained by the high content of
hydrophilic components, such as dietary fiber and pectin, in blackcurrant powder.
This property allows the use of this powder combination in product formulations
where increased moisture capacity is required, for example, in bakery or
confectionery products, providing improved structural and textural characteristics
of finished products.

Based on the conducted research, it was found that the combination of 6%
pear powder and 4.5% blackcurrant powder is the most optimal option for
developing a sugar cookie recipe. This combination of ingredients ensures
balanced moisture (7.2%) and wetness (164.7%), which positively affects the
structure of the dough, its plasticity and formability. Due to these properties, the
organoleptic characteristics of the finished product are improved, including
softness and delicacy of texture.

In addition, the introduction of powders in this proportion enriches the
product with functional components such as dietary fiber and pectins, which are
contained in the composition of pear and currant powders. This makes it possible to
increase the nutritional value of cookies while preserving their traditional taste
qualities. Thus, this formulation can be recommended for use in the production of
sugar cookies with improved quality characteristics and functional properties.

Conclusion. The study showed that the use of powders from pears and
currants has a positive effect on the quality of both semi-finished products and
finished products. The addition of fruit powders improves the textural
characteristics of the dough, makes it more plastic and soft, and also provides high
water absorption capacity. These changes improve the process of forming dough
blanks, facilitating their processing and creating favorable conditions for baking.

Pear and black currant, acting as functional ingredients, enrich the chemical
composition of the finished product. The high content of sugars, dietary fibers,
vitamins and organic acids allows you to increase the nutritional value of sugar
cookies by adding useful substances that have a beneficial effect on the human
body. The inclusion of these ingredients also enhances the taste characteristics of
the products, adding fruity notes and natural sweetness.

Thus, pear and blackcurrant powders not only improve production processes,
but also contribute to the creation of functional products. The use of these
ingredients opens up prospects for the development of confectionery products with
improved organoleptic and nutritional properties that meet modern consumer
requirements for healthy and high-quality nutrition.
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0.6. A6gpanmosa?, [.A. WaHwaposa?
1Aamamel mexHonozuanelK yHusepcumemi, Aamamei, Kasakcmax

KOHAOUTEPNIK ©HIMAEPAIH TEXHONOTUANDIK KACUETTEPIHE
KOMMOHEHTTIK K¥PAMHbIH 9CEPIH TA1AAY

AHgatna. Makanaga anmypT NeH Kapa KapaKaT YHTaKTapblH KaHTTbl NeyeHbe
MbICa/IbIHAA KapTbliai pabpuKaTTap MeH AaviblH BHIMAEPAIH canacbliHa dCepiH 3epTTey
HaTUKeNepi KepceTinreH. AJIMYPT KaHe Kapa KapaKaT YHTAKTapbIHbIH, GU3NKO-XMMUANDBIK,
YK9HEe TEeXHO/IOTUANDBIK KacueTTepi, oNnapAblH, KambIipAblH, KypblbIMblHA, TEKCTypacbiHa
KOHe pAallblH OHiIMHIH OpraHoNenTUKanblK CcunaTTamanapbliHa acepi KapacTblpblngbl.
apTbinat ¢abpuKaTTap MeH JalblH YHHAH KacajfaH KOHAWUTEPAIK eHiMaepaiH
TEXHOJIOTUANBIK ~ KacueTTepiHiH  e3repicTepi  KypamblHbIH, ~ ©3repyiHe 6aiinaHbICTbI
YCbIHbIIFaH. 3epTTey HapbiCbiHAA a/IMYPT YHTaFblHbIH, OHTaN/bl KOHUEHTpauuacel 6%, an
KapaKaT YHTafblHbIH, 4,5% ekeHi aHblKTanabl. byn KamblpablH, MAACTUKANbINbIFbIH
YKaKCapTbin, Cy CiHipriwTiriH  apTTbipbin, ©HIMAI A3pyMeHAEepMeH, OpraHuKasbiK
KbIWKbINAAPMEH KJHE aHTUMOKCUOAHTTapMeH 6albiTaTbiHbl JKOHE f[aliblH  OHIMHIH,
bYHKUMOHANABIK KaCUeTTEpPIH KaKcapTaTbiHbl aHbIKTaNAbl.

Tipek ce3gep: anMypT yHTafbl, Kapa KapakaT YHTafbl, KaHTTbl MeYeHbe,
bYHKUMOHANAbl MHIpeaneHTTep, Tabusn Kocnanap.

b.6. A6gpanmosa?, 4.A. LaHwaposa?
LAamamuHckull mexHonozauyeckuli yHusepcumem, Aamamel, KazaxcmaH

AHANU3 BINAHNA KOMMNOHEHTHOIO COCTABA HA TEXHO/TOMMYECKUE CBOMCTBA
MYYHbIX KOHAUTEPCKUX U3OENUIA

AHHOTauMa. B craTbe npeacTaBAeHbl pPe3y/ibTaTbl MCCAEA0BAHUA  BAUAHMA
£06aBNeHMA NMOPOLLIKOB U3 FPYLLIM U YEPHON CMOPOAMHBI Ha KayecTBo noaydabpuKkaTtos u
rOTOBbIX M34eNNiA, Ha NPMMepe CaxapHoro neyeHba. PaccmoTpeHbl GU3NKO-XMMUYECKMe 1
TEXHO/IOTMYECKMe CBOICTBA rPyLIEBOro U YepPHOCMOPOAUHOBOTO MOPOLLKOB, MX BAUAHME
Ha CTPYKTYPY TecTa, TEKCTYPY M OpraHoAenTUYeCcKMe XapaKTePUCTMKM FOTOBOrO NPOAYKTa.
MpeacTaBieHbl M3MEHEHUA TEeXHONOMMYECKUX CBOMCTB nosydpabpuMKaToB M FOTOBbIX
MYYHbIX KOHAUTEPCKUX U34E/MIA B 3aBUCUMOCTM OT M3MEHEHMA KOMMOHEHTHOIO COCTaBa.
YCTaHOB/MIEHO, YTO ONTMMasbHaA KOHLEHTPALMA rpyweBoro nopollKka cocTtasaser 6% u
4,5% 4epHOCMOPOAMHOBOrO MOpOLWKa obecneynmsBaeT yaydylleHUe MAACTUYHOCTU TecTa,
NoBbiWEeHWe BOJOMOMNOWeEHNA, oborawas npPoayKT BUTaMMHAMM, OPraHUYECKUMMU
KMCNOTaMM U  aHTMOKCMAAHTaMK, YCWAMBaeT GYHKLUMOHaNbHble CBOWCTBA rOTOBOrO
nsgenus.

KnioueBble cnoBa: rpylesbiii MOPOLIOK, CMOPOAMHOBbLIA MOPOLWOK, CaxapHoe
neyeHbe, PYHKLMOHANbHbIE MHTPEAUEHTbI, HaTypasibHble L06aBKU.
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