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DEVELOPMENT OF GALETTE TECHNOLOGY USING PECTIN CONCENTRATE
AND WHOLE-GROUND FLOUR FROM CEREALS

iD]

(iD] r
ZH.A. ZHARYLKASYNOVA* < , G.K. ISKAKOVA " |
Irf-'-?_;\\l ."'r'?—;\\.
M.P. BAIYSBAYEVA ' | N.B. BATYRBAYEVA &

(Almaty Technological University, Kazakhstan, 050012, Almaty, Tole bi str., 100)
Corresponding author e-mail: Zh_zhuldiz@mail.ru*

The food industry, covering industries that produce goods for consumption by the population, is a central link
in ensuring food security. In this regard, high-quality, medically balanced and safe nutrition is of utmost
importance. In this regard, the use of pectin substances as natural detoxifiers and whole-ground flour in the
production of galets will solve the problem of meeting the needs of the population in safe food products with high
nutritional and biological value. The aim of the work was to develop galettes of increased nutritional value using
pectin concentrate and whole-ground flour from cereals. The article examines the effect of beetroot pectin
concentrate on the quality of galettes made from a mixture of wheat and whole-ground corn, buckwheat flour. The
optimal dosage of whole-ground corn flour of 15%, buckweat flour - 20.0% in the production of galets from wheat
flour of the first grade, in which the quality of finished products is similar to control samples, is justified and
determined. It was found that the nutritional and biological value of the developed galettes is higher than in the
control samples, the products obtained meet the safety requirements of TR CU 021/2011.

Keywords: pectin concentrate, whole-ground corn flour, whole-ground buckwheat flour,
galettes, quality, safety.

MEKTUH KOHIEHTPATBI MEH JOHII JAKBLIJIAPJIAH AJIBIHFAH TYTAC
YHTAKTAJIFAH YH/IbI TAVJAJIAHBIN FAJIETAJIAP TEXHOJIOTUSICBIH O3IPJIEY
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Xanvlk mymuiHyst ywin mayap oHOipemin cananapovl KAMMUMbBIH MAMAK OHEPKICIOI a3vlK-mynik
Kayincizoizin Kammamacslz emyoiy; opmanvlK OyviHbl 00abIN MaAdBLLIAOLL. Ocblzan 0aIAHBICMBL MEOUUUHANDIK,
HOpMAanapovl ecKepe Ombulpovln, CARAIbl, MEHOECMIPIIcen JHcaHe Kayinciz mamaxmany ome mampizovl. Ocvizan
Oainanvicmel nekmunoi 3ammapovt maduu O0emOKCUKAUUA PpemiHde MHcoHe mymac YHMAKmauigan YHObl
2anemanap OHOIpiciHOe RANOANAHY, XATbIKMbIY MAAMOBIK HCIHE OUONOUANBIK KYHOBLIbIZbL Hco2apbl Kayinciz
mazamea Oezen Kadicemminikmepin KaHA2AMMAHOBIPY MIcenecin uieutyze MyMKiHOIK Oepedi. Kymvicmuiy
MaKcamvl NeKMUH KOHUEHMPAMBIH JHCIHEe 0IHOI 0aKblIOAPOAH ANLIHEAH MYMAC YHMAKMAA2AH YHObl KOJ0aHy
apKbLIbL MARAMOBIK, KYHOBLIbIZbL JHCO2APbL 2a71emanap eHoipy 00nvin maowviiovl. Makanada KaHm Kbi3blAUIACLIHAN
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QIbIHZAH NEeKMUH KOHUCHMPAMbIHBIY, MYMAc MAapmuvlizan cyzepi, KApaKymolK JHcaHe Oudail YHOAPLIHbIH
KOCRACHIHAH JICACANIBIHRAH 2aiemanapovly, canacvlha acepi 3epmmendi. bBipinwi cypuinmor 6udail yHvinau
JHcacanviHan 2anemanap OHOIpicinde mymac ywmaxmanzaum sucyzepi ynoinviyy 15%, xapaxymoi ynor - 20,0%
OHMAIIBl MONUepIeMeci AHLIKMAN0bl, OY1 Hcaz0aioa OailblH OHIMHIH CARACLL CLIHAMA2A YKcac 001ao0bl.
Onoipinecen zanemanapovly JHcaAwa MYPIHIH MAAMOBIK JHCIHE OUO0I0ZUANBLIK KYHOBLIbIZbL CHIHAMA2A KAPazanHoa
JHcozapuvl eKeHoici 0anendendi, COHbIMEH Kamap aiblH2AH JMCaHa OHIMHIY Kayinci3dik kepcemkiwmepi TP TC
021/2011 mananmapuina caii Kenoi.

Heri3sri ce3mep: MeKTHH KOHUEHTPATHI, TYTAC YHTAKTAJFAH JKYrepi YHbI, TYTaC YHTAKTAJIFaH
KapaKkyMbIK YHBI, rajierajap, cana, Kayincismik.

PA3BPABOTKA TEXHOJIOI'MH I'AJIET C HCIIOJIbB3OBAHHUEM NEKTHHOBOTI'O
KOHUEHTPATA U HEJBHOCMOJIOTOU MYKMU U3 3EPHOBBIX KYJIBTYP

K.O. JKAPBIVIKACPIHOBA*, I'K. HCKAKOBA,
M.IT. BAUBICEAEBA, H.5. FATbIPEAEBA

(AamMaTuHCKHUi TexXHOJIOrn4Yeckuii yausepcurer, Kazaxcraun, 050012, Anmarsl, yia. Tose 6u, 100)
DnekTpoHHas nmo4ura aBropa koppecrnonaenta: Zh_zhuldiz@mail.ru*

ITuuieeasn npomvluiIeHHOCMb, 0X6AMBIEAIOWAA OMPACIU, NPOU3COOAULUE MOGAPLL ONA NOMPEdIeHUA
Hacenenuem, A6AAEHCA YEHMPATbHBIM 36€HOM 6 06ecneuenuu npooo6oIbCmeeHHON be3onacnocmu. B smom nnane
ype3spluaiinoe 3Hauenue npuodpemaem KauecmeeHnoe, COANAHCUPOBAHHOE C YUemOM MEOUUUHCKUX HOPM U
oezonacnoe numanue. B ceazu c ymum ucnonp3oeanue neKMuHoGbIX eujecmae, KaK RPUPOOHbIX 0enOKCUKAHM 08, U
YeIbHOCMOSIOMOLI MYKU 6 RPOU3800CHEe 2anen NO360JUM Peuiums npodnemy y0oe1emeopenus nompeonocmei
Hacenenus 6 0e30NACHBIX NPOOYKMAX RUMAHUA C 6bICOKOU RUWe6oll u Ouonozuueckoii yennocmoio. Ilenvio
pabomel Oviia paspabomka zanem HOBLIUWEHHOUW NUWLEEOI WEHHOCHU C UCHONb308AHUEM NEKMUHOB020
KOHUeHmpama u yeibHOCMON0MON MyKU U3 3ePHOGLIX Kyabmyp. B cmamve uccnedoeano énuanue c6exknoeuunozo
NEeKMUH0B8020 KOHUEHMPAma HA KA4ecmeo 2anem u3 cMecU RUWEHUYHOU U UENbHOCMONOMON KyKypy3HOIl,
2peunesoii myku. Qbocnosana u onpedenena ONMUMAILHAA 003UPOBKA UEAbHOCMOI0MOI KYKypy3nou myku 15%,
2peuneeoii myku - 20,0% npu npouzgoocmee 2anem u3 RUEHUYHOI MYKU NEPEO20 cOpMA, NPU KOMOPHIX KAYeCneo
20moGvIX U30enuil AHAI0ZUYHO KOHMPOJIbHBIM 00pazyam. YCMaHoe1eHo, 4mo nuwesas u 0uonozuyeckasn
YeHHOCMb PpAa3pabomannblX 2aiem 6eviie, 4Yem KOHMPOJILHBIX 00pA3U08, a4 MAKdHce ROAYUEHHble U30eUs
coomeemcmeyiom no nokazamenam oéezonacnocmu mpevosanuam TP TC 021/2011.

KiroueBble cj10Ba: MNEKTHHOBbIi KOHIEHTPAT, LeEJbHOCMOJIOTasi KYKYpPY3Hasi MYKa,
LeJIbHOCMOJI0Tas IPeYHeBasi MyKa, rajeThl, Ka4ecTBO, 0€301aCHOCTbD.

Introduction Plain galettes are made from first, second, and

Confectionery products, including flour plain flour for long-term storage. They contain
products, with their appearance, taste and smell, minimal amounts of sugar and no fat. Enhanced
are sweets intended to bring joy to people both on galettes contain 10% fat. Dietary galettes are
holidays and in everyday life. No special day can divided into high-fat and low-fat depending on the
be celebrated without a holiday cake or other amount of fat they contain. Galettes are a rare type
confectionery. Since confectionery products are a of cookie that can retain its freshness and original
part of people's daily diet and have a certain quality. This confectionary wonder is intended to
influence on human health, they must meet all be eaten on many occasions, and this
standard requirements and be made from high- characteristic of the product explains its centuries-
quality raw materials, including technological old popularity [3-6].
processes that enable the production of high- Taking into account the perspective for the
guality products. Products for children and coming years, one of the urgent problems of the
dietetic purposes are particularly important [1, 2]. modern development of Kazakhstan is ensuring

One type of cookie is galettes. Galettes are food security. In this regard, taking into account
made from elastic dough made from wheat flour medical standards, quality, balanced, and safe
with the use of yeast and chemical leavening nutrition is very important.
agents (without sugar and fat). Galettes are made Recent research results show that the use of
in a square shape and are intended to be used substances found in natural foods is optimal: they do
instead of bread. There are three types of galettes: not cause adverse effects and have a protective
plain, fat-enriched, and diet with fat and sugar. effect. Such substances include pectin, which has a
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beneficial effect not only in the case of acute
exposure to metals, but also in case of their long-
term penetration into the body, which is typical of
the environmental burden of industrial areas and
residents of modern metropolises. The effect of
pectin's therapeutic effect is related to the features of
its chemical structure. In the polymer chain of
polygalacturonic acid, the presence of chemically
active free carboxyl groups and alcohol hydroxyls
contribute to the formation of strong insoluble
complexes called chelates with polyvalent metals,
which remove heavy metals and nuclides from the
body. In the literature, there are data showing that
under the influence of pectin, the antioxidant effect
of the blood and liver tissues is increased [7-11].

Thus, the analysis of literary sources
showed that pectin substances have the ability to
bind and remove stable and radioactive metals
from the human body. In addition, low-esterified
pectin substances have the best complexing
properties, one of them is pectin from sugar beet.
At the same time, they can increase the effect of
some medicines and reduce their toxic and
negative effects on the human body. Beet pectin is
slightly inferior to apple and citrus pectins in its
gelling capacity, but it has much better
complexing properties, which are very important
for the production of products with therapeutic
and preventive purposes.

In recent years, with the growth of the
population's well-being and the development of
the global information field, the need for proper
and personalized nutrition has begun to emerge in
society, which has not affected the flour market.
Within the research community and among a
segment of consumers, a prevailing notion has
emerged suggesting that the utilization of highly
refined and processed flour as a primary food
ingredient has contributed to the depletion of
formerly beneficial properties in food products.
This stems from the fact that such flour
predominantly comprises the endosperm of the
grain, with a significant portion of the bran and
germ discarded during the milling process. Yet,
these discarded components harbor valuable fiber
and essential micronutrients. Consequently, there
has been a resurgence in interest towards products
crafted from whole grain flour, driven by a desire
to harness the nutritional benefits inherent in these
unadulterated grain constituents.

During the production of whole flour, all
parts of grain are used - endosperm, embryo, grain
shell. These food groups contain a large amount
of protein, complex carbohydrates, dietary fiber,
B, A, E and PP vitamins. It is also rich in elements
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such as potassium, sodium, molybdenum,
phosphorus, iodine, iron and calcium. Cellulose,
lignan, pectin, dietary fibers, etc. - a high amount
is found in the main physiologically active
compounds. The presence of all protein, fiber,
vitamins, and minerals necessary for the human
body allows the use of whole flour to solve the
problem of providing the population with food
products of high nutritional and biological value
[12-16]. The world's leading scientists
recommended the inclusion of cereals in the
national food supply, as well as the promotion of
their consumption with all efforts.

All the above information showed the
importance of the research work and its direction.
The use of sugar beet pectin concentrate and
whole grain flour in the production of galettes
paves the way for the production of safe food
products with clear functional properties.

Materials and research methods

Research materials are beet pectin concen-
trate from the "Ardan" variety sugar beet, whole
ground corn and buckwheat flour, and galettes.

The organoleptic indicators of galettes
(color, surface condition, shape, crumb, taste, and
smell) were determined according to GOST 5897-
90. The physicochemical indicators — humidity,
acidity, and water absorption — were also
evaluated. The humidity was determined
according to GOST 5900-2014, the acidity
according to GOST 5898-87, and the water
absorption according to GOST.

The quantity of ash present in the cookies was
determined per the specifications set forth in GOST
5901-2014. The amount of fat was quantified under
the guidelines outlined in GOST 31902-2012, while
the protein content was assessed following the
standards outlined in GOST 10846-91. The
determination of the amount of calcium and
magnesium is based on the mineralization of the
sample at a temperature of 4500°C, followed by the
dissolution of the ash and the titration of the ash
solution with edetate disodium solution in the
presence of chromic acid until a dark blue color is
achieved. The quantity of iron was determined per
the specifications outlined in GOST-26928-86. The
vitamin C content was determined in accordance
with GOST 24556-89, while the vitamin E content
was determined in accordance with GOST 54634-
2011. The B-carotene content was determined by
GOST 54058-2010, while the vitamin K content was
determined in accordance with GOST 14148-2015.

The quantity of toxic elements (cadmium,
lead, and zinc) was determined in accordance with
GOST 30178-96.
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The GOST 10444.15-94 standard was em-
ployed to identify the mesophilic aerobic and fa-
cultativeanaerobic microorganisms (QMAFANM).
Groups of Escherichia coli bacteria (coliform
bacteria) were determined according to GOST
31747-2012.

The quantity of aflatoxin B1 was deter-
mined in accordance with the standards set forth
in GOST 33780-2016. The amount of pesticides
(a, B and y- HCG, DDT and its metabolites, HCB,
Hg - pesticides, 2.4 D) was determined by the gas-
liquid chromatography method according to
GOST 32689-2014.

Results and discussion

It was important to determine how the
quality of the finished product changes for the
production of galettes using pectin concentrate
from "Ardan" sugar beet, wholemeal flour from
cereals and first grade wheat flour. The study of
the effect of 5.0, 10.0, and 15.0% pectin
concentrate on the composition of galette made
from first-grade wheat flour demonstrated that
10.0% pectin concentrate has a beneficial impact
on the mass of first-grade wheat flour and the
quality of the galette. In this regard, we studied
the effect of pectin concentrate at the rate of
10.0% on the quality of galettes made from a
mixture of first-grade wheat flour and whole-

milled corn and whole-milled buckwheat flours in
the ratio of 95.0:5.0; 92.5:7.5; 90.0:10; 87.5:12.5;
85.0:15; 82.5:17.5; 80.0:20; 77.5:225 and
75.0:25. To study the effect of pectin concentrate
on the quality of galettes made from mixtures of
wheat and wholemeal flours, we prepared the
dough using the yeast method. A galette made
with first-class wheat flour without adding pectin
concentrate and without using wholemeal flour
was used as a sample. Table 1 shows the results of
the effect of pectin concentrate on the quality of
galettes prepared from a mixture of wheat and
wholemeal corn flour.

The research results revealed that
incorporating pectin concentrate obtained from
"Ardan" sugar beet during the kneading of dough
made from a mixture of wheat and whole ground
corn flour improved the organoleptic and
physicochemical qualities of the galettes,
compared to samples without pectin concentrate.
The best quality of galettes was achieved using
10% pectin concentrate and 15.0% whole wheat
flour by mass of first-grade wheat flour.

Table 2 shows the results of the effect of
pectin concentrate on the quality of galettes
prepared from a mixture of wheat and whole
buckwheat flour.

Table 1. Effect of sugar beet pectin concentrate on the quality of galettes made from a mixture of wheat and whole

ground corn flours.

Ratio of corn and Color Surface Moisture |Acidity, Water
wheat flours, % content,%| degree |absorption,%
Sample Wheat color, | Smooth with holes, | 10,0 2,0 205,0

yellow no extraneous spots
or cracks
No pectin concentrate added
92,5:7,5 light yellow | smooth with holes, | 10,0 2,0 210,0
no cracks
90:10 light yellow | smooth with holes, 10,0 2,0 180,0
no cracks
87,5:12,5 light brown slightly rough 10,0 2,5 160,0
85:15 light brown slightly rough 10,0 2,5 165,0
82,5:17,5 dark brown rough 10,0 3,0 159,0
80:20 dark brown rough 10,0 3,5 150,0
10% pectin concentrate added
92,5:7,5 light yellow | smooth with holes, | 10,0 2,0 210,0
no cracks
90:10 light brown | smooth with holes, | 10,0 2,0 200,0
no cracks
87,5:12,5 light brown | smooth with holes, | 10,0 2,5 188,0
no cracks
85:15 light brown | smooth with holes, | 10,0 2,5 180,0
no cracks
82,5:17,5 dark brown slightly rough 10,0 3,0 165,0
80:20 dark brown rough 10,0 3,5 156,0
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As can be seen in Table 2, the quality indica-
tors of the galette showed the best results when

10.0% pectin concentrate and 20.0% whole buck-
wheat flour were added to first-class wheat flour.

Table 2. Effect of sugar beet pectin concentrate on the quality of galettes made from a mixture of wheat and whole

buckwheat flours.

The ratio of Color Surface Moisture |Acidity,|  Water
buckwheat and content, | degree | absorption,
wheat flours, % % %

Sample Wheat color, Smooth with holes, no 10,0 2,0 205,0
yellow extraneous spots or cracks
No pectin concentrate added
92,5:7,5 bright smooth with holes, no cracks 10,0 2,0 210,0
90:10 light brown | smooth with holes, no cracks 10,0 2,5 180,0
87,5:12,5 light brown slightly rough 10,0 2,5 168,0
85:15 light brown slightly rough 10,0 3,0 165,0
82,5:17,5 dark brown rough 10,0 3,0 158,0
80:20 dark brown rough 10,0 3,5 150,0
10% pectin concentrate added
92,5:7,5 light brown | smooth with holes, no cracks 10,0 2,0 2140
90:10 light brown | smooth with holes, no cracks | 10,0 2,5 208,0
87,5:12,5 light brown | smooth with holes, no cracks 10,0 2,5 200,0
85:15 light brown | smooth with holes, no cracks | 10,0 3,0 195,0
82,5:17,5 light brown | smooth with holes, no cracks | 10,0 3,0 185,0
80:20 brown smooth with holes, no cracks 10,0 3,0 175,0
80:22,5 dark brown rough 10,0 3,5 160,0

The study of the nutritional and biological
value of galettes determines the expediency and
validity of using new types of raw materials in the

technology of galette production. The results of
the study of the chemical composition of newly
produced galettes are presented in Table 3.

Table 3. The chemical composition of galettes prepared from whole wheat flour and sugar beet pectin concentrate.

Amountin 100 g of product
l-grade Whole wheat flour galette using Galettes made from 1st grade wheat
wheat flour | wheole wheat flour (15%) and sugar flour uzsing whole wheat buckwheat
Nutnients galette beet pectin concentrate {10%) flour (20%) and sugar beet pectin
(sample) concentrate (10%).
Protein, g 08 0,68 083
Fats. g 1,17 144 1,21
Carbohydrates, g 67,8 67.0 674
Ash, g 0,78 0,92 0,85
Essential amine acids
isoleucine 403 482 488
valine 501 404 407
leucine 204 239 844
lysine 229 234 240
methionine 131 136 142
threonine 317 315 316
tryptophan 114 109 119
phenylalamne 380 572 575
Minerals, mg

Ca 20.1 238 247
Mg 450 49,1 46,2

Fe 1,65 2,12 22
K 161.0 167.7 1635

Vitamins, mg

fi-carotene - 0,019 -
E 2,50 239 238
C - 025 038
PP 1,02 126 141

74



AJIMATBI TEXHOJIOTMSUIBIK YHUBEPCUTETiHIH Xabapmbichl. 2024, Ne2,

The results of the research showed that the
amount of vitamins and minerals in the galettes
prepared with beet pectin concentrate and whole-
ground corn flour increased compared to the
sample. The amino acid composition of the
galettes depends on the technology of preparation
of the galettes, composition and consumption of
ingredients, type and grade of flour used for the
preparation of the galettes, chemical composition.
According to the results presented in Table 3, it
can be seen that the content of amino acids in t

he galettes prepared with whole-ground corn flour
and sugar beet pectin concentrate is not inferior to

the control sample.
Wholemeal
sugar beet pectin

corn,

materials for the formulation of galettes, therefore

the safety indicators of galettes prepared using

wholemeal flour and sugar beet pectin concentrate

were investigated.

The results of the safety

indicators study are presented in Table 4.

Table 4. Safety indicators of galettes made using wholemeal flour and sugar beet pectin concentrate

Results

1-grade wheat

Safety indicator, flour galette

unit of measurement

Galettes from first-grade
wheat flour using whole-grain

Galettes made from 1st grade
wheat flour using whole

(sample) corn flour and sugar beet wheat buckwheat flour and
pectin concentrate. sugar beet pectin concentrate.
QMAFANM, CFU/g, no more than 0,08x10* 1x10t 1x10?

Escherichia coli group bacteria, in not detected

not detected

not detected

1,0 g of product
Lead 0,100 0,093 0,108
Cadmium 0,020 0,015 0,02
Mercury not detected not detected not detected
Arsenic 0,020 0,015 not detected
HCG (a-, B-, y- isomers) not detected not detected not detected
Heptachlor not detected not detected not detected
DDT and its metabolites not detected not detected not detected
Aflatoxin B1 not detected not detected not detected

Deoxynivalenol not detected

not detected

not detected

Zearalenone not detected

not detected

not detected

T-2 toxin not detected

not detected

not detected

Analysis of the results of the galettes made
from wholemeal flour and sugar beet pectin
concentrate showed that they are safe and meet
the requirements of Technical Regulation of the
Customs Union 021/2011.

Conclusion

The research results revealed that the
organoleptic and physical-chemical quality
indicators of galettes with pectin concentrate
obtained from "Ardan" sugar beet, when kneading
dough from a mixture of wheat and whole ground
corn flour, improved compared to samples
without pectin concentrate. The best quality of the
galettes was achieved by using 10% pectin
concentrate and adding to the mass of first grade
flour 15.0% of the mass of whole-grain corn flour
and 20.0% of whole-grain buckwheat flour.

The study of the nutritional value and safety
of galette determines the feasibility and validity of
the use of new types of raw materials in the
technology of galette production. It was found that
the nutritional and biological value of the galette

produced according to the new

recipe

significantly higher compared to the control
sample, and the resulting product meets all the
requirements of the Technical Regulations of the

Customs Union “On the safety of food products”

CO TR. 021/2011 in terms of safety indicators.

Thus, the use of pectin concentrate obtained
from beet and whole-grain flour obtained from
cereals in the production of galette opens wide
prospects for the creation of new safe food
products with distinct functional properties.
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OCIMAIK CbIF BIHABIJIAPBIHBIH ACTBIKTBIH MUKPOBHUOJIOTI' UAJIBIK
KOPCETKIIUTEPIHE 9CEPI

{

U H KYPMAHBAEBA b IK. MYJIJJABEKOBA é ,

HIA. TYPCYHBAEBA ™ A.E.I{YPAJ]EAEBA"“

(AJIMaThI TEXHOJIOTUSLIBIK YHUBepcuTeri, Kazakcran, 050012, Asqmarel K., ToJie 6u k-ci. 100)
ABTOP-KOPPECTIOBACHTTIH 3JeKTpoH bl momTachkl: Indira_kurmanbaeva@mail.ru*

Makanaoa Kazipzi yaKblmma mamax, OHIMOEPIHIH HCo2apbl canacvl MeH KAyincizoizin KAMmamacolz emy Ymuvimobl
mamaxkmanyowit, OeHCAYIbIKMbl CAKMAYOblH, AKbL1-0U MeH (OUUKANBIK OHIMOINIKMIH JcoHe OCHEHIH KOp2aHbiC
Jcyiienepin Konoayovly Mansi30bl wapmol 6016in maovinaovl. Kazipei IKo102UANbIK HCA0ATl XATbIKIMbIY MAMAKINAHY
AHCAZOAUBIH AHBIKMATIMbIH GaKmopaapoviy, Gipi 6016tn maowvliadvl. Ocimoix wiuKizamol peminoe UMMYPLIH, WbIP2AHAK,
Jcone DopiKapakam HcanvipaKmapvl Men cadaKmapulHbly Cbl2blHOLLIAPbL Kondanwvliovl. byn ocimoik wuxizamuin
naiioanany onapovly HcanvlPaKmapsl MeH cadak, Col2bIHObLIAPBIHbIY, KYPAMBIHOA AHMUOKCUOAHMMbl, MUKPOOKA KapCbl
JHcoHe KanuepozeHoiK Kacuemmepi oap nonughenonoap 60ayvimen mycindipineodi. Ocimoik WuKi3ammapblnan anblHan
CHIZLIHOBLIAPBIHBIY, MUIMOI MoauePT AHBIKMAnobl. AbIHeaHn CoizbIHObLIAD Kammbl 3ammapuinety, maccacvitnan 0,05 %
monuiepoe enzizinoi. blnzanoanovipy onmaiinsl y3aKkmuizel 6 sncone 12 cazammul Kypaiiovl, dipax yaxsim muimoinizine
oaiinanvicmel — 6 cazam. Acmoix 23°C memnepamypaoa wvli2anidaHowbpuliovl (001me memnepamypacwt). Ocimoik
CHIZLIHOBUIAPBIHBIY, ACMBIKMbL CIHOIpY JcoHe oHOIpyze OaublHOAY Ke3inoe acmblKmblH MUKDPOOUONOZUANBIK cediyine
acepi ycone cakmay Kesinoe HAH-MOKAWL OHIMOEPIHIH MUKDPOOMBIK OY3bLIYbIHbIH, ANIObIH ATy 3¢pmmenoi. A1 ummypoin
AHCANBIPAKMApvl MEH MeEHI3 WbIP2AHAK cadazbIHbY cblzbinobliapol Pénicillium mykpimoaceinovly canbipayKyiaKkmapuina
Kapcol aiikblh MUKPOOKa Kapcwl acep kopcemmi. Byn nan aypynapoin s1cosobl scane oHblY PeonousiIblK Kacuemmepin
Jcakcapmaool.

Herisri ce3nep: Ouaaii, HaH, MUKPOOHMOJIOTHSIJIBIK KOPCETKIIITep, 6CiMIIK IMKI3aThI, CHIFBIHABI
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