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Bread and bakery products are one of the main food products, and their quality does not always meet the
requirements of modern nutrition science. One of the directions of solving this problem is the creation of new
safe varieties of bakery products of functional purpose to correct the nutrition of the population. The article
considers the causes of microbial spoilage, the negative influence of mold fungi and spore-forming bacteria of the
genus Bacillus on the safety of bread with the use of secondary raw materials of grain crops processing. The main
objects of research were bakery products with the use of rice and buckwheat brans, prepared by the traditional
method and on complex sourdough starter. Studies on the influence of the method of rice and buckwheat brans
application on resistance to mold and potato disease infection were conducted.
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Han xoHe HaH eHiMzepi Herisri TaramaapablH Oipi OOJBIT TaObLIAIb JKOHE OJIAPABIH Carachkl Kasipri 3aMaHfbl
TaMaKTaHy FHUIBIMBIHBIH, TaJlallTapblHA dpAaiibiM colikec Kene Oepmeiini. Bys moceneHi menrymiH Oip OaFbIThHI —
XaJIBIKTBIH TaMaKTaHYBIH TY3€Ty YIIiH (DyHKIIMOHAJIbl MaKCaTTarbl HAaH OHIM/IEPiHiH jkaHa Kayilci3 COpTTapbH
o3ipney. Makanaga ToHM AaKbUIIAPOB! KaliTa OHASYAIH eKiHIITK MUKI3aThIH KONAAaHA OTHIPHIT HAHHBIH Kayill-
cizzirine MUKpoOTapIbiH OyJliHy cedenTepi, 3eH caHpIpayKyIakTapsl MeH Bacillus TekTec criopa Ty3eTiH OaKTepu-
SUIAPABIH Kepi acepi KapacTeipbuiaibsl. Herisri 3epTrey HbIcaHAAPbl JICTY Pl 9IiCTIEH jKoHe KelIeH Il alllbITKbIMEH
JalbIHIATFAH KYPIll XoHe KapaKyMbIK, YHITLIFBIHAH JKacaliFaH HaH eHimzepi Oommpl. Kypinr sxoHe KapaKkyMBIK,
YHIIIBIFBIH EHTI3Y 9[IiCiHIH Kerepyre joHe KapToll aypyblHA TO3IMIUTITIHEe ocepi OOUBIHINA 3epTTeYIIep Ky pri3iii.

Tyiiin ce3ep: MuUKpoOHOIOTHSIIBIK KAYIICi3iK, HaH, eKIiHIIIK MMKi3aT, KYPill YHIIBIFb, KAPAKYMBIK YH-
IIBIFBI, AITBITHIUFAH KAHATIA, Kerepy, KapTol aypysl.
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X1e6 u xJ1e000yI0UHbIE U3E/HUS SIBJISIIOTCS] OHAM M3 OCHOBHBIX MIPOJIYKTOB MUTAHUS, & MX KAYECTBO JAJIeKO He
BCEr/la COOTBETCTBYET IMPEIbsBISIEMbIM TPEOOBAHUSAM COBPEMEHHON HayKu O nmutaHud. OJHUM U3 HATpaBJIeHUI
pelleHus] JAHHOM MTPOOJIEMBI SIBIISIETCSI CO3/IaHUE HOBBIX 0E30MAaCHBIX COPTOB XJIEOOOYIOUHBIX M3IEUi (DYHKIIMO-
HaJIbHOTO HAa3HAYEHU s 1J1s1 KOPPEKLIMK ITUTaHUs HacesleHus1. B cratbe paccMOTpeHbl TPUYMHBI MUK POOHON TIOpUH,
OTpHUIlaTeIbHOE BIIMSIHUE TUIECHEBBIX TPUOOB M CIOPOOOpa3yoInux OakTepuil pona Bacillus Ha 6e30MacHOCTD XJie-
6a c MpUMEHEHUEM BTOPUYHOTO CBIPbsI IIePepabOTKU 3ePHOBBIX KyIbTyp. OCHOBHBIMU OOBEKTAMM HUCCIIEI0BAHUI
BBICTYNAJM XJIeOOOYJIOUHBIE U3/IENUS C UCTIONB30BAHUEM PHCOBOM U IPEYHEBON MyueK, IPUTOTOBJICHHbIE TPaIU-
LIOHHBIM CIIOCOOOM M Ha KOMILUIEKCHOU 3akBacke. [TpoBeleHbl UCCIIeIOBaHus 110 BIUSIHUIO COco0a BHECEHMUs
PHCOBOIA ¥ TPEYHEBON MyYeK Ha YCTOMUMBOCTD K IJIECHEBEHHUIO U 3apaKeHUIO KapTohebHOM OO0Ne3HBIO.

KiroueBrble ciioBa: MukpoGuosornyeckas 6e301acHOCTb, XJ1e0, BTOPUYHOE CHIPbe, PUCOBasi My4Ka, IpeYHeBast
MyUKa, 3aKBallleHHas 3aBapKa, IUIeCHEBEHHUe, KapTobeabHas O0JIe3Hb.

Introduction. In the modern world food production
is put on a stream, a stable process of production of
high-quality bakery products is impossible without the
purposeful use of food additives, improvers, various
types of raw materials. They have a wide functional
range, have the properties to affect the components
of raw materials, give a certain quality to finished
products, increase nutritional value, and also give the
opportunity to form certain properties of dough from
flour with unstable baking characteristics.

Ingredients, with the help of which it is possible
to increase the nutritional value of wheat bread, are
currently very diverse. The most appropriate is the
use of non-traditional ingredients of plant origin,
containing a high amount of proteins, micro and
macronutrients. When they are used, the therapeutic
and preventive value of wheat bread increases [1, 2].
One of such ingredients is rice and buckwheat bran
[3]. These raw materials contain a wide range of
biologically active substances, which, when added to
food, have a beneficial effect on the human body.

Analysis of scientific and industrial developments
indicate that there are numerous studies on the use of
secondary raw materials of cereal crops for enrichment
of bakery products. However, currently a serious
problem of bakery products is their vulnerability to
microbial spoilage under the action of bacteria and
mold fungi, as it not only leads to deterioration of
the appearance of bakery products, but also negatively
affects their quality and safety.

The most dangerous and widespread disease of bread
is considered to be potato disease, which is often
observed in regions with hot climate and in summer
time. In recent years, due to the widespread use of
packaging in polymeric materials, which is a provoking

factor for the development of microbial spoilage, the
spread of cases of potato disease is noted not only in
the southern regions, but also in the northern regions
of Kazakhstan and in the spring-summer period, and in
winter [4, 5]. The causative agents of this disease are
spore-forming bacteria of the genus Bacillus. Spores of
potato bread disease pathogens, unlike mold fungi, are
able to persist in the finished product after baking.

Affected bread first loses its natural taste and aroma,
then a peculiar sweetish odor appears in it, which as
the disease develops intensifies and the smell of bread
acquires a rotten tinge. Under the influence of active
enzymes of the causative agent of potato bread disease,
there are significant changes in the structure of the
bread crumb: dark smearing and pulling threads appear
inside.

The second common type of microbial spoilage of
bakery products is mold, which occurs as a result of the
development of mold fungi of the genera Aspergillus
(A. fiavus, A. fumigatus, A. glaucus, A. nidulans, A.
niger, A. ochaceus), Mucor (M. mucedo, M. pusillus,
M. spinosus), Penicillium (P. crustosum, P. expansum),
Rhizopusnigricans, Geotrichumcandidum. The surface
of bread affected by mold is covered with fluffy plaque
of various colors: gray, white, green, yellow, bluish,
black [6]. The bread comes out of the oven sterile, i.e.
mold is a secondary contamination.

Mould fungi adversely affect the quality of raw
materials and finished bread. They cause profound
changes in bread by breaking down proteins,
carbohydrates and fats with the help of their enzymes.
Bread that is affected by mold fungi has an unpleasant
taste and musty odor. About 80 species of mold fungi
produce mycotoxins. Mycotoxins can cause health
problems in people who consume bread affected by
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mold fungi [7].

A promising step in combating microbial spoilage
of bread using secondary raw materials of cereal crop
processing is the use of substances of natural origin
that have a preserving effect, such as metabolites
of lactic acid bacteria, such as organic acids and
bacteriocins. The use of sourdough starters to inhibit
microbial spoilage of bread has been the subject of
much research in recent years. It is proved that bread
prepared on sourdough starter with directed cultivation
is characterized by improved porosity structure and
crumb properties, taste and odor, microbiological
purity, ability to preserve freshness for a long time. The
use of sourdough starter bred on pure cultures of starter
microorganisms allows to increase microbiological
safety and quality of bread.

In this regard, the research on the development
of bread assortment with the use of secondary raw
materials of grain crops processing of improved quality,
increased nutritional value and microbiological stability
is relevant.

The purpose of the present research was to study the
influence of the method of rice and buckwheat brans
application on the resistance of bakery products to mold
and potato disease development.

Materials and methods. The research was carried
out on the basis of the “Laboratory of innovative
technologies and assortment of bakery products”
of the St. Petersburg branch of the Federal State
Autonomous Scientific Institution “Research Institute
of Baking Industry”. The objects of research were
bakery products with the use of rice and buckwheat
brans, prepared by traditional method and on complex
sourdough starter. The control sample of bread was
prepared without the addition of rice and buckwheat
brans by the method of trial laboratory baking.

In the traditional method, 5% rice bran and 10%
buckwheat bran in dry form and 85% first grade wheat
flour, salt and pressed baking yeast, sugar according to
the recipe and water in the amount providing dough
moisture 48.0% were added to the dough.

When preparing dough on complex sourdough
starter, the sourdough starter was prepared in
accordance with the “Collection of technological
instructions for the production of bakery products”
[8,9], bred on pure cultures of microorganisms in liquid
form.

The peculiarity of the preparation of dough on

complex sourdough starter is the use of complex
sourdough starter, by fermenting of sugared brew at

a temperature of 32-34°C. Also using a composition
of pure cultures of starter microorganisms. These
compositions have probiotic properties and antibiotic
action against spore microflora. At the same time,
traditional biological starters (thick, liquid without
brewing, liquid with brewing) are excluded from the
technological process, the amount of flour introduced
in brewed form (25-35%) is increased.

Preparation of complex sourdough starter includes
dilution and production cycles.

For preparation of complex sourdough starter were
used pure cultures of lactic acid bacteria L.plantarum
1, L. brevis E120, (1.5 ml each) and yeast S.cerevisiae
st. L-1 (1 ml of aqueous suspension).

The dilution cycle was used with a small mass of
sourdough starter (500 g in the first phase). Microbial
cultures were fused together, added to the saccharified
brew of rice and buckwheat brans with the addition of
unfermented barley malt (2% to the weight of brans)
and water, and left to ferment for 20 hours.

The complex sourdough starter bred by breeding
cycle using pure cultures of lactic acid bacteria and
starter yeast in liquid form in the production cycle was
maintained by refreshing with sugared brew in the ratio
of 1:1 - 1:9, i.e. complex sourdough starter - nutrition
(sugared brew) depending on the duration of sourdough
starter fermentation.

80% of the complex sourdough starter obtained was
used for bread production and the remaining part (20%)
was used for its refreshing.

To establish the influence of bread preparation
technology on the rate of mold development, we
conducted model experiments with the infection of its
sterile slices with pure culture of mold fungi Penicillium
chrysogenum [10,11].

To determine the possibility of suppressing the
potato disease of bread, the method of putting finished
products infected with spore bacteria into conditions
provoking the development of B. subtilis was used.
To create provoking conditions, dry bread crumbs
infected with B. subtilis spore-forming bacteria and
containing 108 KOE/g of spores were introduced during
dough kneading. To determine the content of B. subtilis
spores in the infected crumb, the method described
in the book “Microbiology of Baking Production”
(Afanasyeva O.V., 2003) was used [12]. Bread was
stored according to the Instruction for the prevention
of potato bread disease [13], for which immediately
after baking the bread was wrapped in damp paper and
placed in a thermostat at 37°C. After 24 hours, the
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bread was cut with a knife and the presence of signs
of disease (specific unpleasant odor, sticky crumb) was
determined visually. In the absence of the disease, the
bread was further incubated under the same conditions.

Results and discussion. In the preparation of bread
using rice and buckwheat brans by the traditional
method, it was found that the use of secondary raw
materials in dry form provokes the growth of mold
fungi during the storage of bread compared to products
prepared on complex sourdough starter and without the
addition of secondary raw materials.

At infection of sterile bread slices with rice and

180

buckwheat brans on complex sourdough starter, pure
culture of mold Penicillium chrysogenum, mold spores
did not appear, which proves that the use of secondary
raw materials in the form of fermented brew during
dough kneading provides its microbiological purity,
especially resistance of bread to mold. At the same
time on the surface of bread slices prepared with rice
and buckwheat brans in dry form, mold growth was
observed after 26 hours. While on a slice of control
bread, prepared from first-grade wheat flour without
the addition of secondary raw materials, mold spores
appeared after 28 hours (Fig. 1).
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Considering that the biological method involving
the use of acidifying components is one of the most
effective ways to protect bread from potato blight, the
effect of rice and buckwheat brans on the suppression
of potato bacillus spores was investigated.

As a result of trial baking it was found that the
appearance of signs of potato disease after 10 hours
in the form of unpleasant odor and after 14 hours -
stickiness of the crumb, was observed in the sample of
bread prepared with the addition of rice and buckwheat
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brans in dry form. In the control sample of bread
prepared from first grade wheat flour without the
addition of secondary raw materials, unpleasant odor
and stickiness of the crumb appeared after 19 and 25
hours, respectively. The bread sample with the addition
of rice and buckwheat brans in the form of fermented
brew did not get potato disease (Fig. 2).

As a result of the conducted research it was found
that the introduction of rice and buckwheat brans in
the form of fermented brew increases antagonistic
activity to Bacillus subtilis and completely suppresses
the development of spores of potato bacillus.

Conclusions. According to the results of studies
of microbiological indicators of bread quality it was

found that the application of secondary products of
cereal crops: rice and buckwheat brans in the form
of fermented brew increases the resistance of bread
to mold and completely suppresses the development
of potato disease. This indicates that the introduction
of secondary products of cereal crops in the form of
fermented brew has a significant effect on microbial
spoilage of bread, compared to traditional methods
of bread preparation. The results of the research
can be recommended for use in the development
of multicomponent products based on secondary raw
materials, namely rice and buckwheat bran. This will
improve the range of products and diversify the
nutrition of consumers seeking a healthy lifestyle.
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