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Annomauusa. B cmamvio exmiouenvl pe3yibmamsl UCCAC008AHUN BIUAHUAL PASIUYHBIX O03UPOBOK
NOPOWIKA WANGest 1eKaPCMBEHHO20 HA NOKA3AMENU KAYecmed NULeHUYHOU MYKU 8bICUIe20 COpMa, mecma u
8bINEUeHH020 Xaeba. Bviasunu He3HauumenbHble USMEHEeHUs BIaXCHOCMU 00pa3yos cmecel, NO8vluleHUe
MUmpyemol KUCIOMHOCIU, CHUNCEHUe MACCO80L 00U ChIPOU KIEUKOBUHbI NPpU O0OHOBPEMEHHOM ee
yrpennenuy. Ommemuny @blcoOKUe NOKA3amen HeuHe20 8uda 20mogo20 xaieda 6cex ONvlmHbX 00pA3y08,
Xopouiee cocmosnue MAKUWIA, U3MEHeHUe yeema, 8KyCcd U 3anaxa npu NOo8vblueHUU O003UPOBKU HOPOUIKA
wanghest nexapcmeennozo om 0,25 0o 2,5 % om maccwr myxu. Qusuko-xumuyeckue nokazameny Kaiecmed
NUWEHUYHO20 X1eba 8ceX ONbIMHLIX 8APUAHMO8 PeUCTIPUPOBAIUCL 8 Npedelax HOPMUPYEMbIX 3HAYeHUll
cmanoapma. Ilo pezynomamam de2ycmayuoHH020 aHAIUu3a ObLL 8bIOPAH HAULYHUM 00pa3ely, BKIOYAOUUL
1,5 % nopowixa wanges 1eKapcmeeHHo20 0m MAcchl RUEHUYHOU MyKu. Buvibpannoe uzdenue umeno gvicoxue
MUKPOOUONIOZUYECKUEe NOKA3AMenU 8 KOHYe cpoka xparenus. [Ipednosceno ucnonv3osams nopouwox waiges
JIEKApCmeenHo20 8 Kauecmee (umoakmugHol 000asKu 01 YayyuleHUus nokasamenel Kavecmea xneba u
npuodanus emy QYHKYUOHATbHO2O HA3HAYEHUSL.

KaroueBble ciaoBa: mopomiok mandes JIeKapCTBEHHOTO, XJIEOOOYJIOUHBIE H3ENUs, MOPOIIKH
JICKaPCTBEHHBIX TPaB, (YHKIIMOHAIBLHBIC TPOAYKTHI MU TAHHS
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Abstract. The article includes the results of research on the effect of different dosages of sage powder
on quality indicators of wheat flour of the highest grade, dough and baked bread. Insignificant changes in the
moisture content of mixture samples, an increase in titratable acidity, and a decrease in the weight fraction of
crude gluten with simultaneous strengthening were found. High indicators of finished bread appearance of all
experimental samples, good condition of crumb, change of colour, taste and smell with increasing of dosage
of sage powder from 0.25 to 2.5 % of flour weight were noted. Physico-chemical indicators of wheat bread
quality of all experimental samples were registered within the standardised norms. According to the results of
tasting analysis the best sample containing 1.5 % of sage powder from the weight of wheat flour was selected.
The selected product had high microbiological parameters at the end of shelf life. It is proposed to use sage
powder as a phytoactive additive to improve the quality indicators of bread and give it a functional purpose.
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Introduction. With the aim of implementing the state's food policy as reflected in the
"Doctrine of National Food Security of the Republic of Belarus until 2030," the development of
bakery products with increased biological value becomes highly relevant.

Functional and therapeutic breads that include phytoactive ingredients to preserve and
enhance public health and prevent diseases caused by inadequate and imbalanced nutrition have
gained particular popularity in various countries [1]. Special attention is given to the use of non-
traditional raw materials in baking, which requires careful investigation of their impact on the
technological process, consumer properties of the product, as well as their potential of solving other
issues in the baking industry [2, 3, 4].

Considering that bread is a mass-consumption product, the development of functional
products based on it is highly relevant, and the use of medicinal herb powders as active components
is a popular scientific direction known as phytosanation [5, 6].

The powder and extract of medicinal sage have been used since ancient times in healing and
traditional medicine, cosmetology, and culinary arts. However, scientific interest in studying this
plant as a component of food products and dietary supplements remains strong [7-11]. Various
components of natural compounds, such as essential oils, alkaloids, flavonoids, tannins, oleanolic
acid, and ursolic acid, are present in all parts of the plant and contribute to its therapeutic effects. The
oils contain high levels of linoleic acid, as well as vitamins A, C, E, K, and B group, B-carotene, and
macro- and micronutrients like magnesium, potassium, copper, zinc, manganese, calcium, and iron.
Remedies containing sage have a variety of therapeutic effects [12-13].

Experimental studies involving laboratory animals have shown that due to its high content of
phenolic acids and flavonoids, the plant possesses powerful antioxidant and anti-inflammatory
properties. It has profound cytotoxicity against cancer cells and has hepatoprotective effects even at
low doses [14-16]. Inflammation plays a significant role in the pathophysiology of many diseases and
can cause damage through oxidative stress. The promising role of ursolic or pomolic acid from sage
in cancer chemotherapy has been proved in a series of experiments [15]. Medicinal sage is a
promising source of biologically active substances with a potent therapeutic effect aimed at
neutralizing the adverse effects of environmental toxins [17].

According to scientific literature, it can be presumed that the development of recipe and
production technologies for bakery and flour products with the addition of herbal powder and extracts
is a promising direction for scientific and practical activities in the field of functional nutrition [5].
Moreover, taking into account the data of scientific literature, we can assume a positive effect of sage
powder on quality indicators and preservation of flour products [10, 17].

Materials and research methods. In this study, the following raw materials were used:
premium wheat flour (STB 1666-2006 "Wheat flour. Technical specifications"), dry wheat gluten
(GOST 31934-2012 "Wheat gluten. Technical specifications"), pressed yeast (GOST 171-2015
"Pressed baker's yeast. Technical specifications"), table salt (STB 1828-2008 " Table salt. Technical
specifications"), sugar (GOST 33222-2015 "White sugar. Technical specifications"), sunflower oil
(GOST 1129-2013 "Sunflower oil. Technical specifications"), drinking water (SanPiN 2.1.4.1074-01
"Drinking water. Hygienic requirements for centralized drinking water supply systems. Quality
control"), powdered sage (State Pharmacopoeia of the Republic of Belarus. Quality control of
substances for pharmaceutical use and medicinal and plant raw materials. Introduced on 01.07.2016
by Ministry of Healthcare of the Republic of Belarus).

Composite mixtures and endproducts were assessed for compliance with the requirements of
STB 1910-2008 "Grain products. Composite mixtures. General technical specifications" and STB
1009-96 "Bread made from wheat flour. General technical specifications."

The organoleptic properties of flour and composite mixtures were studied using the following
methods: GOST 27558-87 "Flour and bran. Methods for determining color, smell, taste and crunch,"
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GOST 27493-87 "Flour and bran. Method for determining acidity by mash, " and GOST 9404-88
"Flour and bran. Moisture Determination Method." The determination of the quantity and quality of
gluten was carried out according to GOST 27839-88 "Wheat flour. Method for determining the
quantity and quality of gluten." In accordance with STB 2160-2011 "Bakery products. Acceptance
rules, sampling methods, methods for determining organoleptic characteristics and weight," GOST
21094-75 "Bread and bakery products. Moisture Determination Method," GOST 5670-96 "Bakery
products. Methods of determination of acidity," and GOST 5669-86 "Bakery products. Method for
determining porosity," the quality indicators of semi-finished and finished wheat bread products were
assessed.

To detect and determine the quantity of microorganisms during the storage of ready made
products, the following TNPA (sanitary and epidemiological standards) were used: GOST 31747-
2012 "Food products. Methods for detection and determination of the quantity of coliform bacteria,"
GOST 31746-2012 "Food products. Methods for detection and determination of the quantity of
coagulase-positive staphylococci and Staphylococcus aureus," GOST 10444.12-2013 "Microbiology
of food and feed products. Methods for detection and enumeration of yeasts and mold fungi."

A model experiment to study yeast activation was carried out according to the method [19].
The manufacturing recipe and technological modes for producing wheat bread with dense
sourdough are indicated in Table 1 [20].

Table 1 — Production recipe and technological modes of dough preparation for wheat bread

Name of raw materials and semi- products, | Raw material consumption and dough preparation process
production characteristics characteristics
High-grade wheat flour, g 225.0

Bread starter, g 349.77

Dry wheat gluten, g 45.00

Pressed baker's yeast, g 4.00

White sugar, g 22.50

Table salt, g 6.75
Sunflower oil, g 20.25

Water, g 96.01
Humidity of bread starter, % 45.0

Initial temperature of bread starter, °C 28 —32
Duration of fermentation of bread starter, min 210 —-240
Final acidity of bread starter, deg. 3.0-4,0
Humidity of dough, % 39.0

Initial dough temperature, °C 28 —32
Duration of dough fermentation, min 60 —90

Final dough acidity, deg. 2.5-3.0

In the first variant of the research, the dough was prepared using a dense bread starter, to
which different dosages of sage powder were added, ranging from 0.25% to 2.5% of the mass.

In the second variant, the medicinal herb powder was added to the dough in quantities of
0.25% to 2.5% of the flour mass, while the bread starter was prepared without the addition of the
supplement.

These dosages of the functional additive were chosen using study data and taking into account
the recommended consumption doses of wheat bread. At high quantities

Research results and their discussion. The powder of sage obtained by grinding the dried
herb had a even colour, smell, and taste corresponding to the herb. The active acidity of the solution
of sage powder was 5.5, and the moisture, ash content of the additive was 12.0 % and 14.7 %
accordingly. The wheat flour met all the requirements of the Technical Norms for Food Products and
Additives (TNPA) regarding all parameters.
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[IpoBomauiin TpenBapUTEIbHYI0 AKTUBALMI0 BOAHOW CYCIEH3MHM APOAOKEH IOPOILIKOM
masndes B u3y4aeMbIx qo3upoBkax npu temrneparype 30 °C B teuenue 15 munyt. He 6610 BBIsIBIIEHO
HUKaKuX 3G(HEKTOB AEUCTBUS J0OABKH.

Pre-activation of an aqueous yeast suspension with sage powder was carried out in the studied
dosages at a temperature of 30 °C for 15 minutes. No effects of the additive were detected.

When investigating the quality indicators of composite mixtures containing high-grade wheat
flour, a decrease in the mass fraction of raw gluten was observed, while its elasticity increased within
the selected dosages of the medicinal herb powder. These changes indicate the process of stabilisation
of raw gluten due to the significant content of divalent metals and polyunsaturated fatty acids in the
additive, which can stimulate the oxidation of SH-bonds in proteins, leading to the formation of
disulphide bridges (Table 2).

Table 2 — Quality indicators of composite mixtures based on
high-grade wheat flour and various dosages of herbal sage powder

Composite mixtures with the addition of herbal sage powder, % of flour
. Control
Indicator sample mass
P 0.25 | 0.5 1.0 1.5 | 2.0 | 2.5
Humidity, % 14.840.2 | 14.7+0.2 14.6£0.2 | 14.5+0.2 14.4+0.2 14.430.2 14.3£0.2
Titratable acidity of | , o 55 | 50403 21403 | 2.240.2 2.340.3 2.4+0.2 2.540.3

the mixture, deg.
Mass fraction of | 25.2+

25.0+£0.3 24.6£0.3 | 24.3+:0.4 24.2+0.4 24.04£0.3 23.840.3

crude gluten, % 0.2
Sri?ttsen quality, IDK | 65100 | 69.1402 | 684402 | 663402 | 65.6402 | 644402 | 63.6+0.2
Elasticity, om 18.0 17.8 17.6 173 17.0 16.8 16.7

Study of the influence of an enriching additive on the technological parameters of the dense
bread starter in the first variant of the research showed an increase in its acidity with an increase in
the dosage of herbal sage powder (Table 3), which is due to the presence of significant amounts of
palmitic and oleic acids, coumaric, chlorogenic, and caffeic acids, gallic and ellagic acid in the sage
powder [ref 9].

Table 3 — Quality indicators of the dense bred starter for control and experimental samples
Experimental samples including herbal sage powder, %
of flour mass

Indicator Control sample

0.25 0.5 1.0 1.5 2.0 2.5
Humidity, % 50.0 49.6 49.8 49.8 50.0 49.7 49.6
Acidity, deg. after 1.5, 2.1 22 23 2.4 25 |25
hours of fermentation
Acidity, deg. after 3.3 , 3.1 33 3.4 3.6 37 |39
hours of fermentation

The dough of the experimental samples with different dosages of the additive showed minor
differences in terms of color, taste, aroma, and the presence of powder particles. An increase in
titratable acidity of the semi-finished products was observed during fermentation, with the final
values ranging from 2.2 to 3.1 degrees and 3.0 to 3.9 degrees for the first set of experiments, and from
2.3 to 2.9 degrees and 3.1 to 3.7 degrees for the second set of experiments. The increase in sage
powder dosage did not affect the dough's humidity. Organoleptic evaluation was carried out after
baking for all variants of studies (Table 4).
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Table 4 — Organoleptic quality indicators of wheat bread of control and experimental samples with different
dosage of herbal sage powder

Experimental sample including herbal sage powder, % of

Indicator Control sample flour mass

0.25 o5 |10 1.5 2.0 25
Appearance
Shape Elongated-oval,  distinct, Elongated -oval, distinct, without lapping

without lapping

Crust colour

Light brown, even top crust,
not burnt

Light brown, even top crust, not burnt

Crust surface

Rough, without large cracks
and breaks, without
impurities

Rough, without large cracks and breaks, without impurities

Crumb condition

With increasing dosage of herbal sage powder, the colour

Colour Relevant, white changes from white to light green
Stickiness Absent Absent
Elasticity Good Good
Mixing No l.u ps and no traces of No lumps and no traces of unmixing
unmixing
Crumb  structural . . Baked, elastic, not moist to the touch,
. Baked, elastic, not moist to .
and mechanical the touch as the dosage of sage powder increases, the amount of powder
properties flecks increases
. Developed, without | Uneven
Porosity
hollows
Typical for this type of

Flavour and smell

Typical for this type of
product, no foreign taste
and smell

Typical for this type of
products, with pronounced
sage flavour and smell

products, with insufficiently
pronounced sage flavour and
smell

After baking for all variants of the study, it was found that the baked samples had an elongated-
oval shape with distinct edges, a slightly rough surface, and an elastic, well-baked crumb without
signs of under- or over-mixing. Minor particles of sage powder were visually observed in the crumb.
As the amount of the additive increased, the aroma and taste of the medicinal herb intensified, and
the products acquired a greenish tint. No significant differences in the organoleptic characteristics of
the finished products were found between the experimental variants at equal dosages of the medicinal
herb powder (Figure 1). However, the scent and taste of sage were more noticeable in the samples
with the powder added to the thick bread starter.

- T
"

Figure 1 — Samples of wheat bread baking trials
a — control sample No. 1; b — experimental samples with 1.5% powder
¢ — control and experimental samples in the section
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According to the evaluation of the physicochemical quality indicators of the control and
experimental bread samples, no significant differences were found between the research variants
(Table 5).

Table 5 — Physicochemical quality indicators of control and experimental bread samples

Experimental sample containing herbal sage powder, % of flour
. Control
Indicator mass
sample
0.25 0.5 1.0 1.5 20% 25
Variant 1
——
Humidity, % 500602 | 49.6:02 | 49.8£0.2 | 49.8:02 | 49.6:0.2 | 49.420.2 (5)02'5i
Acidity, deg. 2.9+0.2 3.1202 | 3.1+02 | 3.2+02 | 3.3£0.2 | 3.6x0.2 | 3.9+0.2
Porosity, % 72.0+£0.2 72.0+£0.2 | 71.0+0.3 | 70.0+0.4 | 72.0+0.4 | 71.0+0.5 | 70.0+0.3
Variant 2
——
Humidity, % 38.0402 | 38.0:02 | 37.4£02 | 37.5:02 | 37.4£02 | 373202 (3)72'6i
Acidity, deg. 3.0+0.2 3.0+0.2 3.1+0.2 3.2+0.2 3.3+0.2 3.6+0.2 3.6+0.2
1 o,
Porosity, % 72 0403 72.0+£0.3 | 72.0+0.4 | 72.0+0.3 | 71.0£0.4 | 71.0+0.5 (7)03.Oi

According to the obtained data, samples containing 0.25-1.5% herbal sage powder by flour
mass met the required standards for titratable acidity values. The porosity of the experimental samples
was practically indistinguishable from the control variant, with a slight and insignificant decrease
observed when the dosage of the powder was increased to 2.0 and 2.5% of the flour mass.

Comparing the results of the two research variants, it is necessary to note that no significant
differences were observed between the samples. Therefore, the stage of introducing the selected
amounts of medicinal sage powder does not affect the physicochemical quality indicators of the
dough and finished products.

In the preferred tasting method, the wheat bread sample including 1.5 % herbal sage powder
received the highest number of votes in both trials. These products were stored in polyethylene bags
at room temperature for 48 hours and were subsequently assesed for microbiological cleanliness. The
assessment of microbiological cleanliness is not standardized for wheat bread, but since the addition
of medicinal herbs was introduced, such research is of great interest.

During the research, no colonies of Escherichia coli, coagulase-positive staphylococci, and
staphylococci were found. The number of colonies of mold fungi CFU per 1 g (cm”3) was 8.1 x 10!
in the control variant and 8.0 x 10! in the experimental variant. The number of colonies of mesophilic
aerobic and facultative anaerobic microorganisms was 5.2 x 10! in the control variant and 5.1 x 10!
in the experimental variant, which corresponds to the requirements of TNPA (TR TS 021).

Conclusion. The conducted research shows the expediency of using herbal sage powder in
the production of wheat bread, as it leads to strengthening of the gluten in composite mixtures and
improvement in organoleptic properties while maintaining physicochemical parameters. It cannot be
definitively stated that the addition of herbal sage powder allows for an increase in the
microbiological purity of the products based on the results of the experiment, as the differences in the
data were insignificant. However, a decrease in the number of colonies of microscopic fungi as well
as aerobic and facultative aerobic microorganisms was observed, indicating a higher probability of
extending the shelf life of the product.
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