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THE EFFECT OF ROSE HIP LEAF EXTRACT ON THE QUALITATIVE AND
MICROBIOLOGICAL INDICATORS OF WHOLE GRAIN BREAD

Annotation: An analysis was conducted of the organoleptic, physicochemical, and microbiological
parameters of the finished product to determine the effect of rosehip leaf extract on the quality parameters of
whole-grain bread and its shelf life.

Rosehip leaf extract was used as a plant raw material. The effective amount of rosehip leaf extract
has been established. Rosehip leaf extract contains biologically active substances belonging to different
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classes of compounds: flavonoids, tannins, glycosides, alkaloids, organic acids, which increase the
microbiological safety of grain and products. Whole grain bread was stored at room temperature (t= 20 + 25
0C) at a high humidity of 40-50%.

The number of mesophilic aerobic and facultatively anaerobic microorganisms was not detected after
96 hours in the bread sample containing 4% rosehip leaf extract. In the control sample, an increase in the
number of mesophilic aerobic and facultatively anaerobic microorganisms was observed after 24 hours of
storage. On the second day, mold growth appeared in the control sample, whereas no mold was detected in
the bread sample supplemented with 4% rosehip leaf extract. The results of the study demonstrated that
rosehip leaf extract improves the microbiological safety and stability of the product by inhibiting the growth of
microorganisms and mold. The results obtained indicate that rosehip leaf extract increases the nutritional value
of the finished product and extends its shelf life. Thus, bakery products with rosehip leaf extract can be stored
for 72 to 96 hours.

Key words: bread, microbiological indicators, plant raw materials, extract, quality.

Introduction

In recent years, flour and baked goods have increasingly been affected by various
microorganisms. Relatively heterogeneous microbial populations of bacteria belonging to the genus
Bacillus, such as Bacillus subtilis and Bacillus mesentericus, pose a serious challenge for
manufacturers. The potential solution to this problem lies in the direct correlation between the content
of biologically active compounds in certain unique natural food additives/ingredients and their
antibacterial potential [1, 2].

One of the core principles of the concept of healthy eating is that these foods must not only
meet the human body’s needs for nutrients and energy, but also ensure food safety [3]. More
attention is being paid to the development of functional foods. Research in this area is ongoing, so
the list of functional ingredients is constantly expanding. To enhance the microbiological and
toxicological safety, nutritional value, and organoleptic properties of baked goods, rosehip leaf
extract was used in their composition [4].

Rosehip extract contains plant phenols, ascorbates, tocopherols and carotenoids,
biologically active to antioxidants. In addition, they are one of the main sources of biologically active
substances with even minimal bactericidal effect [5-7]. The problem of bakery products is associated
with high microbiological contamination of grain and low-quality flour. Increased safety can be
achieved by adjusting the chemical composition of products using simple raw materials and
introducing various food additives that allow you to obtain products with functional properties [8].
Therefore, in order to improve and preserve its quality, it is very important to use rosehip leaf extract,
which prevents the microbiological destruction of whole-grain bread [9].

Materials

The main objects of the study are a whole grain bread product, an extract from rosehip leaves.

Whole grains are the main source of energy and carbohydrates for human nutrition worldwide
(Tab. 1).

Table 1 — Recipe and technological mode of whole grain bread

Whole grain bread recipe
Raw material name: Added amount of product
Whole wheat flour 70 g
Wheat flour 30g
Table salt 39
Pressed Baker's Yeast Rosehip Extract 449
Water Calculated at 46.5% humidity
Technological mode of whole grain bread
Name of indicators Value
Duration of Kneading Dough, min 7-8 min
Duration of opening of the dough, min 170-180 min
Duration of dough arc, min 5-10 min
Weight of the dough blank, G 200 g
Duration of maturation of the dough blank, min | 35 min
Temperature in the improvement cabinet, °C 35-40 °C
Relative air humidity, % 70-80 %
Duration of bread baking, °C 60 min
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Products with all morphological and anatomical parts of the grain, in particular grain bread,
make it possible to replenish the necessary amount of these nutrients, are rich in dietary fibers, which
are effective sorbents. It is known that eating whole grain products lowers blood cholesterol levels,
increases intestinal motility, and improves metabolic processes.

Rosehip extract contains some of the main active ingredients such as flavonoids, tannins,
anthocyanins, phenolic compounds, organic acids and inorganic compounds, as well as dietary fiber.
In this regard, rosehip extract can be used to enrich bakery products with dietary fiber and increase
shelf life.

Methods

To obtain an extract from vegetable beer, water, ethyl alcohol with various concentrations
and other extractants are used, sometimes with the addition of acid, alkali, glycerin, chloroform, etc.

And in this work, rosehip leaves were collected in the fall of 2019 in the mountainous regions
of the Almaty region. The leaf and stems are strictly washed in distilled water and dried at room
temperature under sterile conditions. The higher leaves and stems were crushed and extracted with
50% ethanol at room temperature (25 £2 °C) for 20 hours. The supernatants are sucked out in a
vacuum at 50 °C using a rotary evaporator and the remaining dry extract is scraped off the bottom.

Based on data from scientific studies, an optimal rosehip leaf extract concentration of 4%
was selected to determine its effect on the quality and microbiological indicators of whole-grain
bread.

During the study of the effect of rosehip leaf extract on the quality and microbiological
indicators of whole-grain bread, classical microbiological analysis methods were used: the count of
mesophilic aerobic and facultative-anaerobic microorganisms (MAFAM) was determined in
accordance with GOST 10444.15-94 [10].

The enumeration of molds and yeasts was carried out in accordance with GOST 10444.12-
88 [11].

Determination of the quality of bread by organoleptic indicators is made by paying attention
to its correctness of shape, appearance, color of the crust, color and elasticity of the soft medium,
condition of porosity, taste and aroma. The organoleptic indicator of bread is determined according
to GOST 5667-2022

Methods for assessing physico-chemical indicators of bread

Determination of Physico-Chemical indicators is carried out at least 3 hours after receiving
bakery products made from whole wheat flour weighing more than 200 g from the oven.

Determination of moisture content of sawdust-according to GOST 21094-75.

Determination of the acidity of sawdust-according to GOST 5670-96.

Determination of porosity-according to GOST 5669-96.

The experiments were carried out in triplicate and the results were given as mean values of
the + standard deviation. Statistical analysis was carried out using standard methods of variational
statistics.

Results

To determine the effect of rosehip leaf extract on the quality parameters and shelf life of bread
made from whole-grain flour, the finished product was analyzed for organoleptic, physicochemical,
and microbiological characteristics. The control was a sample baked without the plant extract [12].

At the Almaty Technological University, members of the tasting committee conducted a
tasting of a new type of bread with rosehip leaf extract. Bread with rosehip leaf extract is made in
the laboratory conditions of the Department "Food Safety and quality" of Almaty Technological
University.

The following bread samples were presented for sensory evaluation:

Sample Ne 1 — control sample

Sample Ne 2 — bread with 2.0% rosehip leaf extract addition

Sample Ne 3 — bread with 3.0% rosehip leaf extract addition

Sample Ne 4 — bread with 4.0% rosehip leaf extract addition

Sample Ne 5 — bread with 5.0% rosehip leaf extract addition

Sample Ne 6 — bread with 6.0% rosehip leaf extract addition

The tasting assessment of the studied bread samples was carried out on a 5-point scale of
organoleptic quality indicators (Tab. 2)
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Table 2 — Tasting results

Samples
bread with bread with bread with bread with bread with
Name of 2.0% rosehip | 3.0% rosehip 4.0% rosehip | 5.0% rosehip | 6.0% rosehip Control
indicators leaf extract leaf extract leaf extract leaf extract leaf extract sample
addition addition addition addition addition
Evaluation of indicators taking into account coefficients Xi Ki
form of bread 4,2+0,02 4,2+0,02 4,2+0,02 4,0+0,02 4,0+0,02 4,2+0,02
the outer surface
of the bread 4,2+0,04 4,2+0,02 4,3+0,02 4,040,02 3,9+0,02 4,3+0,02
color 4,8+0,03 4,8+0,03 4,8+0,03 4,0+0,02 3,8+0,02 4,8+0,03
Er'g:dm'dd'e of 4,8+0,01 4,8+0,01 4,8+0,01 4,3£0,01 4,0£0,01 4,8+0,01
Porosity 4,0+0,04 4,0+0,04 4,0+0,04 3,5+0,05 3,5+0,05 4,0+0,04
Smell 5,0+0,01 5,0+0,01 5,0+0,01 4,3+0,18 4,0+0,18 5,0+0,01
taste 4,9+0,25 4,9+0,1 4,9+0,1 4,2+0,25 3,5+0,25 4,940,1
Evaluation of sum indicators Y7 ; XiKi
Common score 4,40 4,78 4,86 4,20 4,10 4,86
. «eTe
Quality category «KaKCbl» «OTe XaKCbl» «OTe XaKCbl» «KaKCbl» «KaKCbl» KAKCHI

During the tasting, experts said that bread with 2.0% rosehip leaf extract does not have
enough taste and smell. Bread with 4.0% rosehip leaf extract has the appropriate shape, the surface
is without large scratches and breaks, the outer color is from light yellow to slightly brown, the middle
of the bread is not wet, elastic, well-developed and uniform, the taste is slightly sweet, the smell is
characteristic. The appearance of bread with the addition of 6.0% rosehip leaf extract is bubbly,
rough, with large scratches, the surface is matte, the color is dark brown, the taste is sour,
unpleasant, with a slight foreign smell. As a result of the tasting, experts rated the organoleptic
indicators of bread with 4% rosehip leaf extract very good.

The results of the study on the freshness indicators of the samples over time are presented
in a diagram (Figure 1). Evaluation was conducted on a 5-point scale based on the following
parameters: taste, aroma, crumb softness, elasticity, and fineness [13].

The freshness of whole grain bread is one of the main indicators of its quality. The freshness
of bread with rosehip leaf extract was higher compared to the control. This is due to the fact that
tannins and organic acids, which are part of the rosehip leaf extract, affect the moisture content of
bread and prolong the shelf life of bread [14].

The bread sample baked with rosehip leaf extract after 16 hours had a smooth, light brown
surface with no cracks, a light rosehip flavor and aroma, and a uniform, thin-walled crumb structure.

During storage, the bread's organoleptic properties changed: the crust became hard and
brittle, then soft; the intensity of its flavor and aroma decreased; the crumb's elasticity and the bread's
masticatory properties declined; and the crumb size increased.

During storage, the freshness of bread containing 4% rosehip leaf extract decreased by
49.9% after 96 hours compared to the control sample, and the sample containing rosehip leaf extract
decreased by 30.1%.

To improve the technology of bread products with rosehip leaf extract, laboratory trials were
conducted. The rosehip leaf extract was introduced into the dough at levels of 2-6%. The control
samples were prepared without the plant extract. The quality of the finished bread products was
evaluated by determining their organoleptic and physicochemical characteristics (Tab. 3).

The organoleptic and physical characteristics of the finished product containing a 4% rosehip
leaf extract were observed to have improved. The appearance remained essentially unchanged
compared with the control and the bread containing 2%. A slight change in the appearance of the
bread containing 6% extract was observed.

Bread with the addition of 4% rosehip leaf extract had a pleasant aroma due to the softness
of the bread.

According to the physicochemical parameters of the finished product, moisture content
decreased, while acidity remained unchanged. Volumetric capacity increased. Biologically active
substances and acids contained in rosehip extract affect the texture of the flour dough. For this
reason, rosehip leaf extract affects the protein structure of the dough, the rate of fermentation and
the ability to retain gas, increasing the porosity of the bread compared to the control. Bread with high
porosity is soft and light.
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Figure 1 — Freshness assessment diagram for whole-grain bread

Based on the analysis results, a profiler gram of the organoleptic quality assessment of the
test samples was created (Figure 2).

apgearance

crumb color

—e—control

elasticity
bread with 2% rosehip leaf extract
—i—bread with 4% rosehip leaf extract

—=—hread with 6% rosehip leaf extract

Figure 2 — Profiler gram of the organoleptic quality parameters of bread containing 2%, 4%,
and 6% rosehip leaf extract
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Table 3 — Effect of rosehip leaf extract on the quality of whole wheat bread

Names of the

bread with 2% rosehip

bread with 4%

bread with 6%

indicators control leaf extract rosehip leaf rosehip leaf
extract extract
Appearance
Shape is irregular,
-Shape: Proper shape slightly domed, with an | Proper shape Correct shape
outer crust
Smooth. not Surface is rough; Surface is rough; rSOLiJrf%C(?NIifh
-Surface: ' uncracked, without not cracked, no Ugh,
cracked, no dents | . : slight scratches
indentations dents 2
visible
-Color: Brown Brown-black in color Light brown color Brown — black

color

The condition of the bread dough:

Consistency

No lumps

Evaluation of

Uniform, thin-walled

porosity
No foreign taste No foreign taste Pleasant, .
Taste characteristic of characteristic of the characteristic of ?g&ty’ slightly
the product type. product type. the product type. '
A faint aroma
No foreign odor No foreign odor Fragrant, characteristic of
Smell characteristic of characteristic of the characteristic of this type of
the product type. product type. the product type. | productis
noticeable.
Physicochemical parameters
Moisture content of
bread dough, % 46 48 47,0 47,1
Acidity, ° 6,3 6,4 6,4 6,5
Porosity, % 54 55 67 69

Analysis of the nutritional value of the developed samples revealed that the 4% rose hip leaf
extract is characterized by a higher content of vitamin C, retinol, and tocopherol compared to the
bread control sample. Among the macronutrients, phosphorus, chlorine, and sulfur were notable

[15].

The experimental samples were stored for 4 days at room temperature (t = 20-25 °C) and a
relative air humidity of 40-50%.

The result of the study was the determination of microbiological indicators of the studied
bakery products by the number of mesophilic aerobic and facultative anaerobic microorganisms,
mold fungi. As a result, it was found (Tab. 4) that after 48 and 72 hours of storage in a bread sample
supplemented with 2% rosehip leaf extract, the number of mesophilic aerobic and facultative
anaerobic microorganisms did not differ much from the control samples.

Table 4 — Research results indicating the microbiological indicators of the finished product

Number of mesophilic aerobic and
facultative anaerobic microorganisms, Fungus, CFU/g, not exceeding
Bread | CFU/g, not exceeding
read sample In accordance with the requirements of TR CU 021/2011
5,0x103 50
24 h 48 h 72 h 96 h 24 h 48 h 72 h 96 ¢
control Not %103 %13 %103 Not
detected 4,5¥10° | 4,8*10 5*10 detected <10 | (65%6) | (70+6)
bread with 2% Not 103 %103 %13 Not
rosehip leaf extract detected 2110 28710 3710 detected <10 | (55%5) | (60+5)
1 0,
bread.W|th 4% Not detected Not detected
rosehip leaf extract
i 0,
bread.wnh 6% Not detected Not detected
rosehip leaf extract
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In addition, mesophilic aerobic and facultative anaerobic microorganisms were not found in
bread samples containing 4% and 6% rosehip leaf extract. The number of yeasts in bakery products
containing 4% rosehip leaf extract was lower than in the control sample after 72 hours of storage.
4% and 6% rosehip leaf extract-there is no mold in the added bread samples. No fungi were found
in the studied samples. The addition of rosehip leaf extract improves the quality of the product and
extends its shelf life.

Conclusion

It should be noted that plant raw materials are of considerable interest to the medical and
food industries. It exhibits antimicrobial activity because it contains key active components such as
flavonoids, tannins, anthocyanins, phenolic compounds, organic acids, and inorganic compounds.
Therefore, the use of extracts from plant raw materials and conducting research on bread quality is
relevant.

The antimicrobial activity of rosehip leaf extract is explained by the complex action of phenolic
compounds, flavonoids and tannins contained in it. These compounds destroy the membrane of the
microbial cell, inhibit enzyme systems, increase oxidative stress, and disrupt the synthesis of nucleic
acids. In this regard, rosehip Leaf is considered a promising plant raw material as a natural
antimicrobial agent.

Due to biologically active compounds with bactericidal properties (phytoncides, polyphenols,
organic acids), rosehip leaf extract also has an antiseptic effect, which improved the microbiological
purity of bread. It has been established that rosehip leaf extract contains biologically active
substances belonging to the class of various compounds that inhibit the destruction of raw materials
and finished products under the action of microorganisms: flavonoids, tannins, glycosides, alkaloids,
organic acids. The shelf life of whole grain bread with the addition of 4% rosehip leaf extract has
been increased from 72 to 96 hours.
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NTM¥PbIH XAMNbIPAFbl CbiFbIHAbICbIHbIH T¥TAC A8HAOI HAHHbIH CANAJbIK XXOHE
MUKPOBUONOIrNANbIK KOPCETKILLUTEPIHE ©CEPI

Makanada kasipai yakeimma mamak eHiMOepiHiH Xofapbl canachkl MeH KayirncizlieiH KaMmamachi3 emy
YmbiMObl mamakmaHyObiH, OeHcayribiKmbl cakmayObiH, akblii-0U MeH hu3ukarsbiK eHiMOIniKmiH xoHe deHeHIH
KopfraHbIC xylenepiH KondayOblH MaHbI30bl wapmbi 605bin mabbiiadsl. Kasipei skonozausinbi xardal
XalnbiKmbiH mamakmany xaroaliblH aHbiKkmalmbiH pbakmopriapObiH 6ipi 6011b6in mabbinadkbl.

OciMOiK wukKisambl pemiHOe UMMYPbIH XarblpafbiHbIH CbifbIHObICLI  KOMOaHbindbl. UmmypbiH
JKarblparbl CblfbIHObICIHbIH MUuiMOi Menwepi aHbikmanobl. UmmypbiH Xarbipafbl CbifbIHObICHI KypaMbiHOa
apmyprii Kocblnbicmap KnacbiHa xamambiH 6uonoausnblK 6esceHdi 3ammap ¢bnasoHoudmap, maHUHoOep,
enuko3udmep, ankasoudmap, O2aHUKallblK KbIWKbII0ap acmbiKMblH XOHE OHIMHIH MUKpPObUono2usisibiK
KepcemkiwmepiH memeHOemyze kemekmecedi. Tymac 08HOi HaH eHimi berime memnepamypacbiHoa (t= 20 +
25 9C) xorapsbi binFandbinsikma 40-50 % cakmarnobi.

4% ummypbIH Xanbiparbl CblfbIHObICbI KOCblIFaH HaH yneiciHoe 96 carammaH keliH MAX®AMC
mabbiniraH XoK. bakbinay yneiciHde 24 carammbik cakmaylaH keliH MAxX®AMC keberoi balikanadsbi.
bakbinay yneiciHe 2-moynikme 3eH natda 6ona b6acmadsl, an 4 % ummypbiH Xarnbiparbl CbifbIHObICHI
KoCblfiFaH HaH yrieiciH0e 3eH mabbiiiFaH XOK. 3epmmey Hamuxxesnepi UmmypbiH Xarblparbl CbifbIHObICHI
6HIMHIH MuKpobuornoausinbik KayinciddiciH memeHOemedi. AnbiHFaH Hamuxxerep UMMYPbIH Xarblparbl
CbifbIHObICKI dalibiH eHIMHIH maramObiK KyHObIMbIFbIH apmmbipadsbl xoHe O0albiH 6HIMHIH cakmay Mep3iMiH
y3apmambiHObifbiH Kepcemedi. Ocbinatiwa, UmmMypbIH Xarbipasbl CbifbIHObICHI KOCbITFaH HaH eHiMOepiH 72
carammaH 96 caramka OeliH cakmayfra 6on1adbl.

TyliH ce30ep: mymac 0oHOIi HaH, MUKPOBUOIo2USINbIK Kepcemkimep, eciMOiK WUKi3amabl, CbifbIHObI.
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*e-mail: Indira_kurmanbaeva@mail.ru

BIMUAHUE SKCTPAKTA JIUCTbEB LUMNMOBHUKA HA KAYECTBEHHBIE U MMKPOBUOJTOMMYECKUE
NOKA3ATEINU LLENbHO3EPHOBOI'O XJIEBA

B nacmosiwee spemsi obecrieyeHue 8bICOKO20 Kadecmea u be3onacHocmu nuuiesbix rnpodyKkmos
s6515emcsi  8aXHbIM yCrl08UEM payUuOHaibHO20 numadus, noddepxaHusi 300p08bs, YMCMEEHHOU U
¢usuyeckol pabomocrnocobHocmu U nNod0epXKU 3auumHbix cucmem opeaHusma. CoepeMeHHas
aKosloeudeckass cumyayusi sesisemcs OOHUM U3 ¢hakmopos, orpedensaiowux CcoCmosHUe numaHus
HaceseHusl.

B ka4ecmse pacmumesibHO20 Cbipbsi UCMO/1b308allu IKCMPaKM /IUCMbes8 WUMNo8HUKa. YCmaH08/1eHO
ahghekmusHoOe Kou4ecmao sKkcmpakma UCmbes8 WUNo8HUKa. IKCMpakm nucmbees WunosHUKa cooepxum
buorioau4yecku akmueHblie eewiecmsa, OMHOCAUWUECS K KilacCy passuyHbiXx COeOUHEeHUU ¢briagoHOUObI,
OdybunbHble egeujecmea, eruKo3ulObl, arnkanoulbl, O2aHCKUEe KUC/0Mmbl, KOMOopbie [oMo2arom CHU3UMb
MUKpobuoioesuYecKue rnokazamesnu 3epHa u npodykma. LlenbHo3epHo8oU xrieb XxpaHuscs npu KOMHamHou
memnepamype (t= 20 = 25 0C) npu ebicokou enaxHocmu 40-50%.

KMA®aHM He 6bin obHapyxeH 4Yepe3 96 yacoe 8 obpasue xneba ¢ 4% 3kcmpakmoMm fucmbees
wurnosHuka. B koHmpornbHol ebibopke Habntodaemcs yeenudeHue KMA®aHM nocne 24 yacoe xpaHeHus. Ha
KOHMpOosibHOM obpa3sue Ha 2-U OeHb HadYara ¢hopmMuposamsCs rnieceHb, a Ha obpasuye xneba c dobasneHuem
4% akcmpakma nucmbes WuUrosHuUKa rnieceHu He 0bHapyxeHo. Pe3ynbmamei uccriedosaHusi rnokasaru, 4mo
3KCmpakm 5UCmbes8 WUMOBHUKa CHUXaem MUKpobuosnoaudeckyto b6e3onacHocmps rpodykma. [lony4yeHHble
pe3ynbmamsl ceudemenibCcmeayrom O mOM, YmO 3KCmMpakm fUCmbes WUMNOBHUKa Mo8bilaem nuuiesyro
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UeHHOCmMb 20moeoeo rnpodykma u npodsiesaem CPOK XpaHeHUsl 20moeo2o npodykma. Takum obpasom,
x11€606yr104HbIe U30ErUSsI C 3KCMPAKMOM JIUCMbE. WUMNOoBHUKa Mo2ym xpaHumbscsi om 72 o 96 yacos.

Knrodeebie cnoea: xnieb uenbHO3epHOBOU, MUKpobuorio2udeckue rokasamesu, pacmumesibHoe
CbIpbe, IKCmpakm.
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