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IMPACT OF SEA BUCKTHORN EXTRACT ON BREAD INDICATORS
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In the article it can be seen that vegetable raw materials are rich in vitamins, amino acids, minerals, pro-
teins, by carrying out a literary review of scientific research on the chemical composition of plant raw materials
in general, including sea buckthorn. An extract is obtained from the leaves of the sea buckthorn berries demon-
strating antimicrobial properties, also the influence on microbiological indicators and the improvement of the
quality of bread products were studied. The optimal quantity was selected with the addition of extract of leaves
of the sea buckthorn berries in the amount of 0.5%, 2% and 4%. The study found that the addition of 2 per cent
of the leaves of the sea buckthorn berries extract not only improves the nutritional value of the baked goods, but
also extends the shelf life of the final products.

Key words: Production of vegetable raw materials, sea buckthorn, bread, quality, microbio-
logical safety.
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Maxanaoa ocimoik wiuKi3amvlHblly XUMUALBIK KYPAMbIHA, OHbIH iWiHOe WMbIP2AHAK, OCIMOIK WIUKI3Am bl
OottbinUa 2blILIMU 3epmmeyniepze 20e0u WOy Heacail Omuvlpvin, OCIMOIK WIUKI3AMBIHLIH, 09pyMenoepze, AMUH
KblUKbLIOAPbIHA, MUHEPANObl 3ammapaa, axKyvizoapea o6ail ekeHin Koepyze 6on1aovl. MukpooKa Kapcel Kacuem
Kepcememin WbIP2AHAK, OCIMOIK WUKI3AMbL HCANBLIPAZLIHAH  CHIZLIHObL AILIHObL, COHbIMEH Kamap HaH
OHIMOEPIHIN CAnAacvlH HCAKCAPMY HCIHE MUKPOOUOIOZUAIBIK KopcemKiuimepze acepi 3epmmendi. Illvipzanak
OCIMOIK WIUKI3AMBIHBLY HCANBIPAZLIHAH AIbIHZAH CbI2bIHObICHIH 0,5 %, 2% scane 4% monwepinde Kocy apKplibl
OHmMaIIl MOIUEPi Manoandvl. 3epmmey 6apvICHILOA WLIPRAHAK, OCIMOIK WUKI3AMbl HCANBIPAZLIHAH AILIHEAH
CbI2BIHOBICHIH 2% Monuiepoe KOcy HAH OHIMOEPIHIH MmazamoblK KYHOBLIbIZbIH JHCAKCAPMbIN KAHA KOUMAObl,
COHbIMEN Kamap 0aiivli OHIMOEPOiH HeapamobliblK MEP3IiMiH Y3apmaol.

Herizri ce3aep: OciMik mmKizaThl, ILIPFAHAK, HAH, CANla, MUKPOOHOIOTUSLIBIK, Kayinci3airi.
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BJIMAHUE DKCTPAKTA OBJIEIIMXHU HA IIOKA3ATEJIN XJIEBA
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B cmamoe, nposeds numepamypHulii 0030p HAYUHBIX UCCTEO08AHUII XUMUYUECKO20 COCIMABA PACHIU-
MeNIbHO20 CHIPbA, 8 MOM HUCIE NO PACHUMENbHOMY CHIPbI0 00J1IERUXU, MONHCHO Y8UOentb, YMO PACMUMmEeNbHOe
colpbe 602amo BUMAMUHAMU, AMUHOKUCIOMAMU, MUHEPATbHLIMU eujecmeamu, Oenxamu. Ilonyuen sxc-
mpakm u3 1ucmuves 001enux06020 pacmumenbHo20 Colpvs, KOMOPLLl NPOAENAEM AHMUMUKPOOHbIE Colicmaa,
a makice U3yueHo 6IuUAHUE HA MUKPOOUONO2UYECKUe NOKA3amenu u yayduieHue Kauecmea Xnepo0yn10uHvix
uzoenuil. Onmumanvnas 003uposKa Ovlia evlOpPana nymem 000a61eHUA IKCMPAKMA U3 TUCHIbEE PACUMEN b-
HO020 cblpbsa 001enuxu 6 konuvecmee 0,5 %, 2% u 4%. B xo0e uccnedosanus ycmanoeieno, umo ooodasnenue
IKCMPAKmMa u3 1UCMbe8 PACMUMENbHO20 ChlpbA 001enuxu 6 Konuvecmee 2% He MOAbKO Yayuuiaen nuuiegyio
UEHHOCMb X1€000Y/104HbIX U30eUll, HO U BPOOSIe6aem CPOK 200HOCHU 20MOBLIX U30EIU.

KarwueBble ciioBa: PACTUTEC/IBHOC CBIPHLE, 06J16HHX3, xneﬁ, Ka4veCTBo, MHKpOﬁHOJ’IOFH‘IeCKaﬂ

0€30IaCHOCTbD.

Introduction
Justification of the choice of the article,
goal and objectives

Food producers are now paying more atten-
tion to food safety. The problem of bakery products
is related to the high microbiological contamination
of grains and low-quality flour [1]. Safety can be
improved by adjusting the chemical composition of
products using conventional raw materials and by
introducing various bioactive food additives that
would also produce products with functional prop-
erties [2]. Consequently, the search for new natural
ingredients capable of preventing microbiological
spoilage of whole grain bread in order to improve
and maintain its quality is highly relevant [3].

In recent years, there has been a global
trend towards the use of natural substances present
in foodstuffs as a source of antioxidants and func-
tional ingredients. Natural antioxidants present in
food products and other biological materials have
attracted considerable interest due to their safety
and potential nutrient and therapeutic effects.

Dietary antioxidants include biologically
active plant phenols, ascorbates, tocopherols and
carotinoids. Natural antioxidants are mainly found
in plants, so plant products are the main source of
these compounds for humans. Vegetable extracts
are known as promising ingredients and vegetable
raw materials are a major source of biologically
active substances that have even minimal bacteri-
cidal effects. This factor is related to the presence
in plant material of components such as phenols,

57

vitamins, flavonoids, carotinoids, phytoncides and
tanning agents.

The content of vitamins in bread depends,
first of all, on their content in flour. Wheat and rye
grains, and the flour that obtainedfrom them, are
virtually devoid of vitamins A, C and D. Yeast and
soup are an essential source of vitamins in bread.
Baked yeast contains a significant amount of vit-
amins B1, B2 and nicotine acid compared to grain
and flour. The vitamin content of the raw material
is an important factor in the final content of a giv-
en vitamin in the bread. Vitamin enhancement is a
pressing issue. The vitamin value of bread can be
increased by fortifying flour with vitamins [4].

Local wild-growing resources, such as sea
buckthorn [5], are best used as vegetable raw ma-
terials. The aim of this work was to study the pos-
sibility of using the sea buckthorn extract in bread-
making technology in order to control the quality
and improve its microbiological safety.

Sea buckthorn is a thorny plant that is con-
sidered a shrub or small tree. The leaf and the
flower open at the same time. There is only one
species in Kazakhstan. It grows at the foot of the
mountains, in the tugai valley, on the banks of riv-
ers and waters, on rocky, stony mountain slopes.
The leaf is silvery. It blooms from April to May.
At the end of flowering, it bears fruit. The fruits
ripen in October. The bitter taste present in the
fruits in autumn disappears after the first black
cold. The fruits contain 8% sea buckthorn oil and
are rich in carotene. The fruits should be stored in
wooden barrels, in places sheltered from the sun,
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S0 as not to lose the properties of the vitamins they
contain. Beverages, decoctions, preserves are
made from sea buckthorn fruits. Sea buckthorn oil
fixes wounds and burns on the skin. It improves
the functioning of human internal organs and helps
to maintain the basic properties of the liver. It is
used to treat many malignant tumors, even after
surgery. The bush of the plant is dense and hardy.
Therefore, it can be sown on a path of moving
sands and sown on rocky mountain slopes as a
barrier against avalanches in the mountains. In
horticulture, it can be sown alone or in groups and
grown as a green fence [6].

Looking through the numerous scientific
data, one can see that the composition of sea buck-
thorn berries is rich in proteins, vitamins, macro
and microelements. The composition of 100 grams
of nutrients (calories, protein, fats, carbohydrates,
vitamins and minerals) in sea buckthorn is given
below (Table - 1) [7].

The data show that vegetable raw materials
are rich in vitamins, amino acids, minerals, proteins.

raw materials. Stems with a leaf of vegetable ma-
terials contain chemical compounds that have an-
timicrobial action. Therefore, the activity of the
extracts in relation to groups of microorganisms is
very high. The use of herbal extracts is an urgent
problem for medicine and the food industry.
Therefore, a method for obtaining an extract from
vegetable raw materialsis being considered.

To obtain an extract from vegetable raw
materials, water, ethyl alcohol of various concen-
trations and other extractants are used, sometimes
with the addition of acids, alkalis, glycerin, chlo-
roforms, etc.

In this study, the leaves and stems of sea
buckthorn were collected by the end of 2019 in
the mountainous regions of the Almaty region.
Leaves and stems are thoroughly washed in dis-
tilled water and dried at room temperature under
sterile conditions. The dried leaves and stems
were crushed and extracted with 50% ethanol
for 20 hours at room temperature (25 + 2°C).
The supernatants are dried under vacuum using

Materials and Research Methods
It is known that many years of scientific re-
search were carried out on the fruits of vegetable

a rotary evaporator at 50°C and the dry extract
remaining at the bottom is removed (Figure 1).

Table 1- Chemical composition of sea buckthorn fruits

Compound in composition | Content

1 2
Protein 14.26 g
Butter 0.39¢

Carbohydrates 77.06 g
Ash content 13
Minerals:
Calcium, Ca 190 mg
Iron, Fe 6.8 mg
Sodium, Na 298 mg
Vitamins:

Vitamin C 48.4 mg
Vitamin A, 1U 26822 IU

Amino acids:
Threonine 0.358¢g
Isoleucine 0.261¢g
Leucine 0.456 ¢
Lysine 0.233 ¢
Methionine 0.087 ¢
Cystine 0.144 g
Phenylalanine 0.271g
Tyrosine 0.222 g
Valine 0.316¢
Arginine 0.722 g
Histidine 0.157 ¢
Alanin 0.698 g
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Figure 1 - Filtration process of extracted vegetable extracts

The vitamins contained in the raw materials
under study were determined by capillary electro-
phoresis. A bread product with sea buckthorn leaf
extract was taken as a sample. The vitamins con-
tained in the bakery product were determined by
capillary electrophoresis in a Kapel 105k apparatus.

The method of capillary electrophoresis is
based on the separation of complex mixtures of
components in a quartz capillary when exposed to
an electric voltage. The electric field arising in the
capillary causes a displacement of the sample lo-
cation and its splitting. The separation of the sam-
ple occurs due to a change in the speed of move-
ment of the charging particles under the action of
an electric field.

In the study of the microflora of bread,
with the addition of sea buckthorn leaf extract,
the following classical methods of microbiolog-
ical analysis were used:

- methods of sampling and preparation for
microbiological analysis [8, 9];

- methods of cultivation of micro-

Table 2 - Vitamin composition of bakery products

organisms [10, 11].

Results and their discussion

Among the currently produced medical,
preventive and functional products, the leading
place is occupied by bakery products - 76.8%,
dairy products - 10.2%, followed by beverages -
5.9%, other food products - 7.14% [ 12].

In this regard, it has been used an extract
from sea buckthorn leaves in order to increase
the vitamin composition of bakery products and
control the effect of bakery products on micro-
biological indicators.

Extract from sea buckthorn leaves is the
richest natural source of natural antioxidants, as
well as vitamins Bi, B2, PP and C. In this study,
according to the technological instructions, whole
grain bread was baked, in the formulation of
which the water required for kneading the dough
was partially replaced with extract from sea buck-
thorn leaves. The effect of sea buckthorn leaf ex-
tract on the vitamin composition of products is
presented in Table. 2.

Name Vitamin content of bread, mg 100 g
B1 B, PP C
Control sample 0,14 0,09 4,15 | 2,74
Bread with the addition of sea buckthorn leaf extract 0,16 0,12 4,42 | 6,70

Data from Table 2 shows that the introduc-
tion of sea buckthorn leaf extract into the bread
recipe increases the content of vitamin C by 3.93
mg per 100 g, as well as vitamins B - by 0.02 mg
per 100 g, vitamin PP - by 0.26 mg in 100 g.
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The use of plant materials with antimicrobi-
al properties reduces microbial contamination of
grain in preparation for the production of grain
bread and prevents microbial spoilage of bakery
products during storage.
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There is a constant need to protect stored
food from spoilage, loss of food quality during
storage, mainly from the effects of fungi and
insects. Most of the crops stored in warehouses
for replenishment are an important part of the
food supply and the entire world.

During the study, sea buckthorn leaf ex-
tract was selected. The finished product was
made with the addition of sea buckthorn leaf
extract in the amount of 0.5%, 2%, 4%.

For making 100 g of dough, 35 ml of water,
59,5 g of flour, 1,5 g of table salt, 2 g of pressed
yeast, extract of sea buckthorn leaves in an amount
of 2% by weight of water was mixed and left to
activate at a temperature of 30°C for 15 minutes.

The prototypes were stored at a tempera-
ture of 18-20°C and a relative air humidity of
40-50% for 3 days (Table - 3).

Table 3 - Results of study reflecting the microbiological indicators of final products

Bread samples

The number of mesophilic aerobic and facul-
tative anaerobic microorganisms. Colony-
forming units /g, not more

24 h 48 h 72 h

Control samples Not found 3*10° 4*103

Bread with 0.5% extract of sea buckthorn leaves Not found 2*10° 3*10°
Bread with 2% extract of sea buckthorn leaves Not found
Bread with 4% extract of sea buckthorn leaves Not found

As a result, it was revealed (Table 3) that in
a bread sample with the addition of an extract
from 0,5% of sea buckthorn leaves, the number of
mesophilic aerobic and facultative anaerobic mi-
croorganisms was less than in control samples,
where the number of mesophilic aerobic and facul-
tative anaerobic microorganisms increased during
storage after 48 and 72 hours. And in samples of
bread with the addition of extract from sea buck-
thorn leaves with 2% and 4% the number of mes-
ophilic aerobic and facultative anaerobic microor-
ganisms were not found.

The results obtained indicate that the in-
clusion of sea buckthorn leaf extract in bread
not only increases the nutritional value of fin-
ished products, but also prolongs the shelf life
of final products.

Conclusions

By the quality of food products, including
bread, it is commonly referred to call the set of
characteristics that determine its consumer
properties and ensure the safety of the product
for humans. Safety, in turn, relates to the ab-
sence of toxic, carcinogenic, mutagenic or any
adverse effects on the human body during use
the product in conventional does.

It can be noted that vegetable raw materi-
als are of significant interest for the medical and
food industries. It exhibits antimicrobial activity
because of containing the main active ingredi-
ents such as flavonoids, tannins, anthocyanins,
phenolic compounds, organic acids and inorgan-
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ic compounds. In this regard, it is relevant to use
extracts of vegetable raw materials, to conduct
research on the quality of bread.

Thus, these data confirm the positive ef-
fect of sea buckthorn leaf extract on the content
of vitamins in bread. Thus, the use of sea buck-
thorn leaf extract is optimal to obtain high-
quality bread with increased volumetric yield
and high taste. At the same time, the overall
bakery score is improved in accordance with the
volumetric yield of bread.
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Kaszipzi yaxkpimma a3zvelk-myaikmin 0U0102UANBIK KYHOBLALIZLIH aAPMMbIPY MEHOCHUUALAPbIHBLY Yiljle-
cimi oHOIpywiinepoi konoumep OHOIpici yuiH OCiMOIK WIUKI3AMBIHBIY HCAHA 0ICMYPIi emec KO30epiH izdeyze
MaHcoyp emeodi. Konoumepnix onimoepoi onoipyoin muimodi oazvimmapuvinvlyy 6ipi — neuenve OHOIpicinde
KOMRO3ummik Kocnanapowvl Konoany 6oasin maowviiadsl. Maxanaoa KoMno3ummiK KOCHAHbIH OAilblH OHIMHIK
OP2AHOIENMUKAIBIK JHCIHE (UIUKA-XUMUAIBIK KOpCemKiuimepine mucizemin acepi, QiblHZAH CO3bLIMAJIbL
neyeHvbeHiH mazamovlK KYHObLIbIZbL 3epmmenzen. 3epmmey Hamuiceaepi 00oubiHua KOMROZUMMIK KOCNAMEH
JHcacanzan Kocoli2aH CO3bLIMAIbL neueHbede OaKbliay OHIMIMeH canvicmubipeanoa maidviy monuwepi — 1,11
eceze, akyviz — 1,31 eceze, kanvyuii — 1,29 eceze, xanuii — 1,21 eceze, memip — 1,84 eceze, gpocpop — 1,42 eceze
Oeiiin ocemindici anvikmanovi. Homuowcecinde xomnosummi yHovl KOCy apKylibl OAUbIHOANZAH CO3bLIMATIbL
neueHveHiy ma2amoblK, KYHObLIbIZbL JHCIHE KYPAMBIHOA A0aM a23ACblHOA MAHBI30bl POSI AMKAPAMBIH MUKPO-
JHCaHE MAKPOIIEMEHMmePOin, MOIuePL Heo2apbl 01ambIHObIZbL 02/1€710eHOI.
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B nacmoauwee epema couemanue menOCHYUIl NOGLIUIEHUA OUON0ZUYECKOU UEeHHOCMU RUWLEEbLIX NPO-
0yKmoe6 3acmaensem npoussooumeineil uCKams HOGble HEMPAOUYUOHHbIE UCIMOYHUKY PACMUMENbHO20 CHIPbA
0na npoussoocmea Konoumepckux uzoenuil. Oonum u3 naubdonee IP@ekmusHvlX HANPAGIEHUN KOHOU-
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