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QUALIMETRIC ASSESSMENT OF THE QUALITY
OF SHORT DOUGH COOKIES WITH THE ADDITION OF CHOKEBERRY
AND REDUCED FAT CONTENT

Summary. The work is devoted to the qualitative assessment of the quality of “Zirochka” cookies made from
shortcrust pastry with the addition of chokeberry and reduced fat content. It has been experimentally proven that the
quantitative assessment of the quality of “Zirochka” shortcrust pastry using the new technology with the addition of
5 % powder from dry chokeberry berries and a 22 % lower fat content in terms of structural properties is reduced by
14.9 %, since the component that ensures dough rise and fixes the structure during baking is removed from the raw
materials. The generalized safety index of shortcrust pastry samples has the following values: for cookies according
to the traditional recipe — 0.512; for “Zirochka” cookies — 0.633. The quality level of “Zirochka” cookies in terms of
organoleptic indicators is slightly lower than the control sample (0.86 versus 0.96), but more than 0.80 (very good
quality according to the Harrington desirability function graph). The quality level of “Zirochka” cookies in terms of
the content of physiologically useful substances increases by 8.6 times compared to the control sample.
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Statement of the problem. The most common group among confectionery products is flour products,
which include several hundred items and are most popular among different segments of the population.
Most of such products have an unbalanced mineral and vitamin composition, contain a large amount of
fats and carbohydrates, which gives them a high energy value. The use of new additives, in particular,
of plant origin, to improve the quality of flour confectionery products and reduce the fat content in
the recipe can contribute to increasing the nutritional value of the product, reducing its energy value.
There is a need to improve and develop new types of flour confectionery products that would be
rich in plant fibers, biologically active substances that increase human immunity and generally play
an important physiological role. The use of plant additives to improve the quality of food products
is a relevant topic in our country and abroad. In recent years, chokeberry has been attracting more
and more attention — a plant that is widely distributed throughout Ukraine, and its fruits are rich in
carotenoids, vitamins, macro- and microelements, strengthen the walls of blood vessels, normalize
intestinal function, have an antispasmodic effect, and stimulate bile production. Therefore, we believe
that the use of this plant as a biologically active additive in flour confectionery products made from
shortcrust pastry is promising and relevant.

Analysis of recent research. In recent years, much attention has been paid to the quality of food
products in our country and abroad [1]. The problems of food quality in Ukraine are solved by
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Lozova T. M., Sydorenko O. V., Kuzmin O. V., Topolnyk V. G., Samokhvalova O. V., Oliynyk S. G.
and others.

Thus, a group of scientists from the Department of Commodity Science, Technologies and Quality
Management of Food Products of the Lviv University of Trade and Economics are investigating the
quality characteristics and safety of various food products, including raw smoked sausages, processed
cheeses, bakery products, etc. [2].

Another representative of the scientific school of the Lviv University of Trade and Economics,
Lozova T. M., Doctor of Technical Sciences, Professor, deals with issues of quality management and
safety of flour confectionery products — muffins, wafers with phytoadditives, sugar cookies [3].

The quality indicators of finished products can be determined by various methods, including
qualimetry [4].

Thus, Kuzmin O. V., Doctor of Technical Sciences from the National University of Chemical
Technology developed a method for comprehensive quantitative assessment of yeast quality according
to the principles of qualimetry [5], he also considered the method for assessing the quality of food
rations in hotel and restaurant establishments and determined comprehensive quality indicators for
the group of energy substances, minerals and vitamins [6]. Together with Ph.D. Dietrich L. V. he
assessed the quality of the innovative hot sweet dish souffle from the standpoint of the physiological
needs of a preschool child’s body using qualimetry methods [7].

The researchers also assessed the quality of dry multi-component milk mixtures [8] and wheat
bread using oat germ meal and corn germ cake [9] using the principles of qualimetry.

The Department of Technologies in Restaurant Management, Hotel and Restaurant Business and
Tourism of the Mykhailo Tugan-Baranovsky Educational and Scientific Institute of Economics and
Trade of Kryvyi Rih National University constantly conducts research on improving the quality of flour
confectionery products due to plant additives [10—13]. It has been proven, including with the help of
qualimetry, that these additives have a positive effect on the baking properties of wheat flour, on the
quality of fat in these products, improve the nutritional value, mineral composition of finished products.

Therefore, the problem of improving and determining the quality of food products remains relevant
and is being solved in many directions, among which the use of qualimetry principles for calculating
complex quality assessments looks particularly promising.

Formulation of the purpose of the article (task statement). The objective of this article is to
determine the quality indicators of “Zirochka” cookies made from shortcrust pastry with the addition
of chokeberry and reduced fat content in terms of structural-mechanical, organoleptic properties,
safety, and content of physiologically beneficial substances according to the principles of qualimetry.

Main part. The quality of a food product is a set of properties that determine its ability to meet the
human body’s needs for energy, nutrients and flavorings, taking into account optimal physiological
norms based on the concept of balanced nutrition. We studied the main groups of properties of
“Zirochka” cookies made from shortcrust pastry with the addition of chokeberry and a fat content
reduced by 22 % using the principles of qualimetry.

The hierarchical structure of properties that characterize the quality of the products we have
developed consists of three levels. At the first level, quality is represented by four groups of properties:
structural-mechanical, microbiological (safety), organoleptic, nutritional value (energy in terms of the
balance of basic nutrients and biological in terms of the content of physiologically useful substances).

The group of structural-mechanical properties includes the ability to wet (P;), %; specific volume (P5),
dm’/kg; porosity (Ps), %, which characterize the taste of cookies, its brittleness. In accordance with the
methods of qualimetry, a generalized assessment of structural properties was calculated by formula 1:

3
k=Y m k, ()
i=1
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where m;, k; — weighting coefficient and evaluation of the property indicator characterizing the quality
of the object.

The quality of products improves if the value of these indicators increases. Based on this,
dependence 2 was used to quantify these indicators:

k=—L, @
oas
where P;— the value of the indicator for the sample being evaluated;

P;,, — the base value of this indicator for the control sample, which is made according to the
traditional composition of the recipe components.

To determine the weighting coefficients of the indicators, a method was used in which the range
of variation of the values (P« — Pmin) Was calculated. The weighting coefficients were determined by
formula 3:

Bﬁaa

P —-P_
m' — 1max min . (3)

l 3 Piﬁax
)

imax imin

The weighting coefficients were calculated by us and have the following values: wettability, m; =0.18;
specific volume, m, = 0.29; porosity, m; = 0.53. The differential and comprehensive assessment of the
structural properties of the “Zirochka” cookies according to the modified recipe is given in Table 1.

Table 1
Comprehensive assessment of the structural properties of the studied shortbread cookie samples
Single estimates C hensi
Ne Cookie sample name 1 2 3 (;r;lspersesnelgrslive
m=0,18 | m=0,29|m=0,53
1 Control sample 1,00 1,00 1,00 1,00
With the addition of 5 % powdered dried chokeberry fruit
2 and a 22 % reduced butter content (“Zirochka” cookies) 0,658 0,843 0,920 0,851

It was found that replacing 5 % of wheat flour with powder from dried chokeberry fruits reduces
the complex of structural and mechanical properties by 14.9 %, since a component that ensures dough
rising and fixes the structure during baking is removed from the raw material.

Then we established the quality indicator of the safety of cookies «Zirochka». According to the
regulatory documentation for the control of the safety of food products (shortbread cookies), five
indicators are provided. The requirements for two indicators have quantitative values, the requirements
for three are substantive, in an alternative form.

Therefore, the mathematical model of the generalized safety indicator of shortbread cookies should
have a veto function, which consists of an assessment of alternative indicators (from assessments of
indicators that have an alternative nature). The generalized assessment of microbiological quality
indicators of shortbread cookies samples manufactured using the developed technology was
determined by formula 4:

K,; = KKK KK, “)

where K K,K, — veto function, composed of alternative indicator estimates. K; estimates take the
value 1 (unit) if the requirements of regulatory documents are met and the value 0 (zero) if the
requirements of regulatory documents are not met;

K;K, — estimates of quantitative indicators.

Scientific Bulletin of TSATU. 2026. 16. 1 279



@ Hayxoswuii Bicauk TIATY Bumyck 16. Tom 1

To assess microbiological indicators, we used the following relationship 5:
Ki:1,37—1g—B, (5)
IgF,
where P; — is the value of the indicator of the sample being evaluated;
P, — is the normalized value of the indicator.

With the value P, = P,, the score determined according to this dependence has a value of 0.37,
which, according to the theoretical principles of qualimetry, corresponds to the score “satisfactory”,
that is, the products meet the requirements of regulatory documentation with a unilateral restriction
of the indicator values.

In accordance with the data on the microbiological characteristics of the developed cookies, the
generalized safety index of these samples has the following values: for cookies according to the
traditional recipe — 0.512; for cookies “Zirochka” — 0.633.

The evaluation of organoleptic indicators was calculated using formula 6:

K = exp i, (6)
where K — is the score;
y —1s the value being coded.

The general and comprehensive organoleptic evaluation of shortcrust pastry products with
chokeberry additives is given in Table 2:

Table 2
Quantitative evaluation of organoleptic parameters

Ne Cookie sample name Overall organoleptic | Comprehensive
assessment, score assessment
1 Control sample 19,10 0,96
2 With the addition of 5 % powdered dried chokeberry fruit and a 22 % 17.55 0.86
reduced butter content (“Zirochka” cookies) > ’

As can be seen from the data in this table, the quality level of shortcrust pastry products with
chokeberry additives in terms of organoleptic indicators is slightly lower than the control sample, but
the value of the complex assessment of the developed sample is more than 0.80 (very good quality
according to the Harrington desirability function graph).

The introduction of powder from dried chokeberry fruits into the shortcrust pastry recipe leads
to the enrichment of the food product with physiologically useful substances, which increases its
nutritional value. Table 3 shows data on the content of carotenoids, phenolic substances, and fiber in
“Zirochka” cookies.

Table 3
The content of physiologically beneficial substances in shortbread cookie samples

No Cookie sample name - Substancc? content
Carotenoids, mg/100 g | Phenolic substances, % | Cellulose, %
1 Control sample 0,08 - 0,05
With the addition of 5 % powdered dried
2 chokeberry fruit and a 22 % reduced butter 0,26 0,26 0,45
content (“Zirochka” cookies)

For a comprehensive quantitative assessment of the quality of products by the content of
physiologically useful substances, it is necessary to convert the absolute values of nutritional value
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indicators into relative ones. For this assessment of single quality indicators, we propose to calculate
the average value according to the range established in the study:

P
P _2h @)

n

The base value for carotenoids is 0.170; phenolic substances — 0.135; cellulose — 0.224. To
determine the weighting factors of the indicators, a calculation method was used, the essence of
which is the inverse dependence of the weighting factor value on the base value of the indicator,
namely: the weighting factor is the greater, the smaller the value of the base indicator:

1
Béa; Z};&B
P as az
m, = LB F (8)

i 1 Piﬁaa :
Z B bas Z [ Zf:l)ﬁaz j
z Bﬁas

Sum of base values z P* =0,170+0,135+0,224 = 0,529

P5a3
5 Z; _ 0529 0,529 0,529 50
P ) 0,170 0,135 0,224

Weighting coefficients: carotenoids m,,,= 0.529/0.170/9.393 = 0.331 (we took m,,, = 0.33); phenolic
substances m,,; = 3.919/9.393 = 0.417 (we took m,, = 0.42); cellulose m. = 2.362/9.393 = 0.252 (we
took m, = 0.25).

Table 4 shows the relative values (scores) of single indicators and the complex quality indicator
of products by the content of physiologically useful substances, calculated according to formula 1,
as well as the value of the complex indicator in comparison with the control sample, which shows an
increase in the nutritional value of “Zirochka” cookies.

Table 4

Quantitative assessment of the quality of shortcrust pastry products by the content of physiologically
beneficial substances

Single estimates ° °
2o |2
) ZIR=] =
T |28 2 | B2 |5E2
Ne Cookie sample name g |se| & 532|532
9] a8 = = 3 =R
= L » — = g2 @
S | =9 o E2 |E3 3
< SR @) 3« |go¢©w
@) @ O @)
1 Control sample 0,471 0 0,223 | 0,211 1,0
- — 5 - - 5
> With the addition of 5 % powdered c%‘rle.d chokiberry fruit and a 22 % 1,529 1,926 | 2,009 | 1.816 | 8,607
reduced butter content (“Zirochka” cookies)

As you can see, the quality level of “Zirochka” cookies prepared by replacing part of the recipe
components with powder from dried chokeberry fruits and with reduced fat content increases by
8.6 times in terms of the content of physiologically beneficial substances.

Conclusions. The method of qualimetry established quantitative indicators of the quality of
shortbread cookies “Zirochka” with the addition of chokeberry and reduced fat content for different
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groups of properties — structural-mechanical, safety, organoleptic, physiologically useful substances.
The feasibility of using the addition of powder from dry chokeberry berries to increase the nutritional
value of the developed products has been proven.

The prospects for further research in this direction are the calculations of a comprehensive
quantitative assessment of the quality of shortbread cookies «Zirochkay» using a new technology.
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IO. I'opsiinoBa, O. CimakoBa, O. bonnapyk, B. Boakosa, K. Iloropinenskuii
KpuBopi3zbkuii HallioHaJILHUI YHIBepCcHTET

KBAJIIMETPUYHA OINIHKA AKOCTI IIEYUBA 3 IIICOYHOI'O TICTA
3 TOBABKOIO YOPHOILJIIJHOI TOPOBUHMU 1 3HUKEHUM BMICTOM KUPY

Anomauia

PobGora npucBsiueHa MPOBEJCHHIO KBATIMETPUYHOI OLIHKH SKOCTI MeyrBa «3ipouka» 3 MiCOYHOTO TiCTa 3a
HOBOIO PELENTypoI0 — 3 J0OABKOIO YOPHOILTIAHOI TOPOOMHH 1 3HMKEHUM BMicToM upy. [lnoan dopHomigHol
rOpoOMHM BHUCYLIYyBalHCs, MOAPIOHIOBAaNUCS B TMOPOIIOK. PaHime BCTaHOBIEHA ONTUMAaJbHA KiJIBKICTh
n00aBKkK — 5 % Bij MacH MiIeHUYHOTO OopolHa. BMICT BepIkoBOTro Maciia 3MeHIIuIM Ha 22 % Bij HEOOXiTHOTO
3a PElenTyporo MiCOYHOTO TicTa.

lepapxiuna cTpyKTypa BIaCTUBOCTEH, 10 XapaKTePU3YIOTh SKICTh PO3POOICHOT HAMM MPOAYKIIii, CKIaga€eThes
3 TpbOX piBHiB. Ha nepiiomy piBHI SIKiCTh mpencTaBieHa YoTUpMa TpyaMy BIACTUBOCTEN: CTPYKTYPHO-MEXaH uHi,
MikpoOionoriuni (Oe3meKu), opraHoNenTHYHi, XapyoBa IIHHICTh (€HEpreTHYHa 3a 30alaHCOBAHICTIO OCHOBHHUX
XapUuoOBHX PEYOBHH 1 OioJ0riuHa 32 BMicTOM (Di310JI0TT4HO KOPUCHHUX PEUOBUH).

B rpymy cTpyKTypHO-MEXaHIYHUX BIACTUBOCTEW BXOIATH 30aTHICTb 0 HAMOKaHHS (P)), %; mutomuii 06’ eM (Ps),
AMY/KT; MOPUCTICTB (P3), %, SIKi XapaKTepH3yI0Th CMAK MEYMBA, HOTO KPUXKICTh. EKCIIEpUMEHTAIBHO TOBEICHO, 1110
KiJIbKiCHA OIIIHKa SIKOCTI MICOYHOro MeunBa «3ipovKa» 3a HOBOIO TEXHOJIOTIEI0 32 CTPYKTYPHUMH BIACTHBOCTSIMU
3HIDKY€EThCS Ha 14,9 %, 0CKUTbKY 3 CHPOBHHHM BIITYYa€ThCsl KOMIIOHEHT, 1110 3a0e3medye mi oM TicTa Ta 3aKpiIliioe
CTPYKTYpY NPH BHIIKaHH.

B Toii e yac y3araibHEHWH MOKa3HMK OE3MEKH 3pa3KiB IICOYHOTO MEYMBA MAa€ 3HAYCHHS: IS TMeYrBa 3a
TpaguuiiiHoro peuentyporo — 0,512; a1 meunsa «3ipouka» — 0,633.

Taxox piBeHb SKOCTI MeurBa «31poUKay 100 OPTaHONENTHYHUX MOKA3HHUKIB JEKiNTbKa HIKYE 32 KOHTPOJIbHUI
3pasok (0,86 mporu 0,96), ane Oinpme Hix 0,80 (myxe moOpa sikicTb 3rigHO 3 rpadikoM QyHKHii OaxkaHOCTI
XappHHITOHA).

VBeneHHs1 B pelenTypy MiCOYHOTO TicTa MOPOLIKY 3 CYyXHX IUIOAIB YOPHOILTIAHOT TOPOOMHU NPU3BOAUTH 10
30aradyeHHs] XapuoBOTO MPOAYKTY (i3100rTYHO KOPUCHUMH PEUOBHHAMH, IO MiJABHILY€E HOTO XapyoBYy LIHHICTB.
PiBens sixocTi eunBa «3ipoykay 3a BMiCTOM (i310J0T1YHO KOPHCHUX PEUOBHH MiABUILIY€ETHCS B 8,6 pa3u B IOPiBHSHHI
3 KOHTPOJIBHUM 3Pa3KOM.

Kntouosi cnosa: cTpykTypHi, MiKpoOi0JIOTi4H1, OpraHOJIENTHYHI BIACTHBOCTI, ()i310JI0T1YHO KOPHCHI PEYOBUHHU.
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