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The effect of Bacillus in the composition of the
probiotic Natupro® against bacterial pathogenic
strains in vitro

ABSTRACT

Relevance. The use of probiotics for health benefits is becoming popular because of the quest for safer
products with protective and therapeutic effects against diseases and infectious agents. The emergence
and spread of antimicrobial resistance among pathogens had prompted restrictions over the non-
therapeutic use of antibiotics for prophylaxis and growth promotion, especially in animal husbandry. While
single-strain probiotics are beneficial to health, multi-strain probiotics might be more helpful because of
synergy and additive effects among the individual isolates.

Methods. In this study, the effectiveness of the multi-strain probiotic Natupro on pathogenic bacterial
strains (Escherichia coli 320, Salmonella typhimurium 415, Staphylococcus aureus 12600, Streptococcus
uberis 700407, Klebsiella pneumoniae 13883, Listeria monocitogenes 766,/20) in vitro was studied.

Results. According to the results of the work carried out, it was found that the bacterial strains in
Natupro® exhibit Iytic activity against pathogenic strains of Salmonella typhimurium 415 and Klebsiella
pneumoniae 13883 and have a bacteriostatic effect on Escherichia coli strain 320 and Salmonella
typhimurium 415.
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AdPekTBHOCTL NPUMEHEHUS OakTepuii poaa
Bacillus B coctaBe npo6uotuka Natupro®
NPOTUB LUTAMMOB NaTOreHHbIX 6aKkTepwuin in vitro

PE3IOME

AxTyanbHOCTb. /cnonb30BaHne NPOBMOTIKOB C NOJb30V /15 3LL0POBbS CTAHOBUTCS MOMY/SIPHLIM B CBSI-
31 ¢ nouckomM 6onee 6e30nacHbIX NPOAYKTOB, 061aaI0LIMX 3ALUMTHEIM U TepaneBTUYECKUM LeACTBUEM
npPOTUB 601€3HEN U MHDEKLIMOHHBIX areHTOB. [0SIBNEHVE 1 PAaCNpPOCTPaHEHWE YCTONYMBOCTY K MPOTUBO-
MUKPOOHBLIM NpenapaTamM cpeay NaToreHHbIX MUKPOOPraHM3MOB NPUBENN K BBEAEHWIO OrpaHUyeHunid Ha
HETEPaNEBTUYECKOE NPUMEHEHME aHTMOMOTUKOB AJ1S POPUNAKTVKM U CTUMYIMPOBAHUS POCTa, 0COBEH-
HO B XXVMBOTHOBOZACTBE. B TO Bpemsi kak npobroTuky ¢ OAHUM LUITAMMOM NMOe3Hbl 418 340P0Bbs, NPo6vo-
TVKVM C HECKOJIbKMMMU LUTaMMaMu MOTyT BbiTb 60SIEE NONE3HBIMM N3-3a CUHEPIM3MA U aAAUTUBHBIX 3 dek-
TOB OTAENbHbIX N30NATOB.

MeTtogbl. B gaHHoM nccnenoBaHuy Gbina mdydeHa 3apdeKTUBHOCTb MYAbTULITAMMOBOMO Mpo6uo-
Tuka Natupro B OTHOWEHWM MATOreHHbIX LWTAMMOB Gaktepuii (Escherichia coli 320, Salmonella
typhimurium 415, Staphylococcus aureus 12600, Streptococcus uberis 700407, Klebsiella
pneumoniae 13883, Listeria monocitogenes 766/20) in vitro.

Pesynbtatbl. 10 pe3ynstatam paboTbl GbIN0 YCTAHOBAEHO, 4TO LWUTaMMbI 6akTepuii B coctase Natupro®
NPOSBASIOT IMTUHECKYIO aKTUBHOCTb B OTHOLLEHWW NaTOreHHbIX WTammoB Salmonella typhimurium 415
n Klebsiella pneumoniae 13883 v oka3bliBaloT 6akTepnocTaTmieckoe AeCTBME Ha WTamm Escherichia
coli 320 v Salmonella typhimurium 415.

KmoyeBbie cnosa: bacillus, npobuotuk, Salmonella, npoTBoMUKPOOHOE AENCTBIE, aHTUMUKPOGHbIN
apdekT

Ana untuposannsa: Vinbawenko A.H. 3ddpexTmBHOCTb NpuMeHeHns GakTepuid poga Bacillus B cocTaBe
npo6uoTtuka Natupro® npoTve WTaMMOB naToreHHbIx 6akTepuii in vitro. ArpapHas Hayka. 2024; 380(3):
80-84 (in English).
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Introduction/BeegexHune

Intensive use of antibiotics has led to an increase in
the resistance of pathogenic bacteria to their effects and
the accumulation of these drugs in livestock products.
The solution to this global problem requires the search
for alternative tools to combat pathogens of bacterial
infections, which include some strains of bacteria of the
genus Bacillus [1]. The advantages of spore probiotics are
their resistance to the acidic environment of the stomach
and remain stable for a long time [2].

A very vital functional property attributed to the Bacillus
strainsis the ability to produce different types of antimicrobial
compounds having a broad spectrum of activity against
bacteria and fungi [3-6].

Earlier in vitro studies have shown high antibacterial
activity of 7 different strains of B. subtilis, extracted from
the soil, against 15 pathogenic strains of E. coli [7]. Another
study revealed a significant bactericidal effect from the use
of Bacillus subtilis CP9 from desert camel against E. coli
(ETEC), Salmonella typhimurium and metbhicillin-resistant
Staphylococcus aureus (MRSA) in vitro [8].

In addition to B. subtilis, B. amyloliquefaciens can be
successfully used as probiotic strains to suppress the
growth of pathogenic E. coli [9]. Other studies have revealed
the ability of some strains of B. licheniformis to inhibit the
growth of pathogenic strains of Prevotella intermedia and
Streptococcus mutans [10].

Thus, preparations based on bacteria of the Bacillus spp.
can be studied for the fight against pathogens of bacterial
infections. Such a promising feed additive is Natupro®
based on the bacteria B. subtilis, B. licheniformis and
B. amyloliquefaciens.

In this study, we evaluated the antagonistic activity of
the strains of which it consists against pathogenic bacteria
Escherichia coli, Salmonella typhimurium, Staphylococcus
aureus, Streptococcus uberis, Klebsiella pneumoniae and
Listeria monocitogenes, which are pathogens of infectious
diseases in farm animals.

Materials and methods /

MaTtepuansbl  MeTOAbI UCCNEAO0BaHUSA

Probiotic bacterial cultures

The object of the study is Natupro® — feed additive for
the normalization of gastrointestinal tract microflora and
increasing the natural resistance of the body of farm ani-
mals and poultry. This probiotic is developed by Bioproton
Europe OY'! company (Kaarina, Finland) and contains four
of Bacillus strains: B. subtilis BP-0-13-1 — 1.5x108 CFU/qg,
B. licheniformis BP-0-12-1 — 1.5x108 CFU/qg,
B. amyloliquefaciens BP-0-11-1 — 1.5x108 CFU/g and
B. amyloliquefaciens BP-0-14-1 — 1.5x108 CFU/q.

Pathogenic organisms

Pathogens of farm animals and birds were used
to study the antibacterial effect of the additive.
Cultures of Escherichia coli strain 320, Salmonella
typhimurium strain 415, Staphylococcus aureus strain
12600, Streptococcus uberis strain 700407, Klebsiella
pneumoniae strain 13883, Listeria monocitogenes strain
766/20 were obtained from the All-Russian State Collection
of strains of microorganisms used in veterinary medicine
and animal husbandry (VGNKI2, Russia).

T https://www.bioproton.com/
2 https://www.vgnki.ru/
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Determination of total Bacillus strain
Natupro®

The goal of this stage of the study was to determine
the total number of microorganisms included in the feed
additive.

Studies were conducted in accordance with the following
GOST 319283.

For this purpose, 1 g of the feed additive taken from the
average sample was placed in a sterile test tube (the feed
additive was taken for a single sample), 9 ml of physiological
solution was added and thoroughly mixed (initial dilution
1 x 10°"). The following dilutions were prepared from the
resulting suspension (102, 10-3, 104, 103, 106: 1077, 10°8).
Seeding was done after sedimentation of suspended
particles from the upper layer of the liquid.

For quantitative accounting of bacterial content
B. amyloliquefaciens strain BP-0-11-1, B. amyloliquefaciens
strain BP-0-14-1, B. licheniformis strain BP-0-12-1,
B. subtilis strain BP-0-13-1 in 1 ml of probiotic Natupro®
of the following dilutions were added to sterile
bacteriological dishes 102, 10-3, 104, 105, 106, 107,
1078, Then 15-20 ml of sterile, melted and cooled to 44—
45 °C meat-peptone agar was poured. By carefully shaking
the dishes, the seeded material was evenly distributed in
the agar. After the medium solidified, the cups were placed
(upside down) in a thermostat at 37 °C.

After 24-48-hour thermostatic conditioning, the grown
colonies were counted only in the dishes counting were
multiplied by the dilutions, summed up, and the number of
microorganisms in 1 g of the Natupro® was determined.

in probiotic

Selection of optimal nutrient medium

The studies were conducted according to the following
MUK 4.2.23164.

In determining the optimal medium, the following param-
eters were investigated: differentiation properties, sensitivi-
ty of the nutrient medium and inhibitory characteristics.

The indicator of growth-supporting characteristics was
determined by the minimum incubation time, during which
distinct growth of microbial cultures on nutrient medium was
observed, visible to the naked eye.

At the same, we determined the optimal seeding dose
of each type of test cultures and microorganisms included
in the feed additive on selected for work selective nutrient
medium. For this purpose, samples of Natupro® were
weighed by 1 gram and packed into sterile tubes and then
a series of serial dilutions in 0.9% sodium chloride solution
was carried out. Simultaneously, we prepared suspensions
of daily agar test cultures according to the turbidity standard
(L.A. Tarasevich State Research Institute for Standardization
and Control of Medical Biological Preparations), which
corresponded to 10° CFU/ml (the first tube) and made
serial dilutions according to a similar scheme. After that,
100 pl of dilutions 107, 108 and 109 were inoculated on
the test medium. The cultures were cultured at 37 °C during
24 hours.

The diagnostic medium was considered suitable if the
average number of growing colonies on a Petri dish in
a 100-cell culture was at least 50. In addition, the medium
must have differentiating characteristics, ensure the growth
of morphologically typical colonies and inhibit the growth
of microflora not specific for the medium.

3 GOST 31928-2013 Probiotics medicine remedies for veterinary use. Methods for determination of the probiotics microorganisms (in Russian).
4 MUK (Methodological instructions) 4.2.2316-2008 Methods of control of bacteriological nutrient media: Methodological guidelines. Moscow: Federal Center

for Hygiene and Epidemiology of Rospotrebnadzor. 2008; 67 (in Russian).
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Determination of bactericidal characteristics of Natupro®

The studies were performed according to the MUK
4.2.18905. For this purpose, the test samples of Natupro®
were weighed by 1 gram each and into sterile test tubes
containing 1 ml of 0.9% sodium chloride solution. Then,
10 ul of the obtained feed additive suspension was injected
by “injection” on the surface of Meat-Peptone agar in
Petry dishes previously seeded with “lawn” bacterial test
cultures of Escherichia coli, Salmonella typhimurium,
Staphylococcus aureus, Streptococcus uberis, Klebsiella
pneumoniae and Listeria monocitogenes. The cultures were
incubated for 18-24 hours at 37 °C, after which the results
of the experiment were recorded by the formation of light
zones of growth retardation of test cultures.

Determination of lIytic activity of strains included in
Natupro®

The studies were carried out according to the following
scheme: isolated cultures of B. amyloliquefaciens, B. li-
cheniformis and B. subtilis were isolated from Natupro®. For
this purpose, test samples of feed additive were weighed
by 1 g each and put into sterile test tubes containing 1 ml
of 0,9 sodium chloride solution. Then, 100 ul of the ob-
tained feed additive suspension was added to the MPA sur-
face in Petri dishes and dispersed using the Drigalsky meth-
od to obtain individual colonies. Petri dishes were placed in
a thermostat and cultured at 37 °C for 24 hours. Individual
colonies characteristic of B. amyloliquefaciens, B. licheni-
formis and B. subtilis strains by their morphological and cul-
tural properties were selected and seeded in test tubes with
meat-peptone broth. The cultures were cultured in an incu-
bator at 37 °C for 24 hours. Then, 10 ul of the obtained cul-
tures of B. amyloliquefaciens, B. licheniformis and B. sub-
tilis strains were injected by the “injection” method on the
MPA surface into Petri dishes previously seeded with “lawn”
bacterial test cultures of Escherichia coli, Salmonella typh-
imurium, Staphylococcus aureus, Streptococcus uberis,
Klebsiella pneumoniae and Listeria monocitogenes.

Seeds were incubated for 24 hours at 37 °C, after which
the results of the experiment were counted by measuring
the diameter of the light zones of lysis of test cultures.

Determination of bacteriostatic characteristics of
Natupro®

In order to study the bacteriostatic effect, samples of
Natupro® were weighed by 1 g and packed into sterile
tubes for further introduction of test cultures of Escherichia
coli, Salmonella typhimurium, Staphylococcus aureus,
Streptococcus uberis, Klebsiella pneumoniae, Listeria
monocitogenes into broth dilutions.

Cultures of test strains were grown on an MPA at 37 °C
for 18-20 h, washed with physiological solution, the
concentration was increased to 10° microbial cells/ml by
the turbidity standard 10 U (L.A. Tarasevich State Research
Institute for Standardization and Control of Medical Biological
Preparations), and 10-fold serial dilutions from 10°! to 10-°
were prepared. Afterwards, from the dilution containing
10,000 microbial cells (107°), the test strains were seeded
100 ulinto test tubes with meat-peptone broth and 1 g of the
test additive was added for the purpose of joint cultivation.
Seeds of test strains without the feed additive were used
as a control. The cultures were cultured at 37 °C for 18-
20 h. Then ten-fold serial dilutions of 10" to 109 obtained
broth cultures containing and not containing the Natupro®
were prepared using sterile physiological solution. Then,
100 ul of each test strain culture was seeded from dilutions
10-7 and 10-8 into Petri dishes on appropriate dense

differential-diagnostic nutrient medium. Petri dishes with
cultures were cultured at 37 °C for 24 hours. The colonies
of the test strains giving characteristic growth on the
corresponding differential diagnostic nutrient medium were
then counted.

Results and discussion / PesynbraTbl n 06CyXXaeHue

The results of determining the total number of CFU/g
of B. amyloliquefaciens (BP-0-11-1), B. amyloliquefaciens
(BP-0-14-1), B. licheniformis, B. subtilis in the feed additive
Natupro® are shown in table 1 and 2 after 24 and 48 hours.

| Table 1. Total number of bacteria in Natupro®

Total number of bacteria in Natupro®, CFU/g

?‘i;l:tlig:‘o‘g 1 repatability 2 repatability Average value
24h 48h 24h 48h 24h 48h
106 >300 >300 >300 >300 = -
107 68 68 7 7 70 70
108 7 7 9 9 8 8

We did not count the grown colonies when the feed
additive was diluted 10°® because more than 300 colonies
grew on Petri dishes with MPA.

Calculation of the total number of microorganisms in the
feed additive: (7 x 107 + 8 x 108)/2 = 8x108 CFU/g.

The total number of live spore-forming bacteria
B. amyloliquefaciens (BP-0-11-1), B. amyloliquefaciens
(BP-0-11-1), B. licheniformis, B. subtilis was 8x108 CFU/g
(standard in ND not less than 6x108 CFU/g).

The following differential diagnostic nutrient media for
cultivation of test strains were selected because of the
research:

Chromogenic agar (HiCrome agar) for detecting and
counting E. coli. Aboundant growth of E. coli strain, round,
convex colonies are stained blue, and the growth of cultures
included in the feed additive is completely suppressed.

HiCrome improved agar for Salmonella. Abundant growth
of Salmonella typhimurium strain, round, smooth colonies
pink-red, while the growth of cultures included in the feed
additive is completely suppressed.

Base of HiCrome chromogenic agar for isolation and
identification of staphylococci with additive: emulsion of
egg yolk with tellurite. Abundant growth of Staphylococcus
aureus strain, colonies stained brown-black with a
transparent zone around them, when seeding strains
included in the feed additive inhibited the growth of Bacillus
amyloliquefaciens.

MacConkey Agar, Modified. Abundant growth of
Klebsiella pneumoniae strain, round, smooth slimy colonies
of crimson color, weak growth of cultures included in the
feed additive is observed when the feed additive is seeded
on the above medium.

Oxford Listeria Oxford Medium Base and Oxford Listeria
Supplement. Abundant growth of Listeria monocytogenes
strain, the colonies are small, grayish, surrounded by a
black aureole with a transparent area around it. The growth
of crops included in the feed additive is observed when the
feed additive is seeded on the above medium.

The results of determining the bactericidal characteristics
of the feed additive by the method of diffusion on agar show
that Natupro® didn’t cause visible inhibition of growth of test
strain cultures when it was diffused in agar.

The study of the lytic activity of the strains included in
Natupro® showed that B. amyloliquefaciens strains BP-0-14-1
and BP-0-11-1 and B. subtilis strain BP-0-12-1 had lytic activ-
ity against cultures of test strains Salmonella typhimurium and
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Klebsiella pneumoniae, but did not lysis cultures of test strains
Escherichia coli, Staphylococcus aureus, Streptococcus au-
reus, Streptococcus uber, Klebsiella pneumoniae and Listeria
monocitogenes (Table 2).

B. licheniformis strain BP-0-12-1 didn’'t show leading
activity to any pathogenic bacteria used in this study.

To study the bacteriostatic properties, Natupro® was
added to a nutrient medium, on which test strains of
pathogenic bacteria were then cultured in dilutions 108 and
1079 (Table 3).

Addition of the feed additive to the nutrient medium during
cultivation of test cultures caused a tendency to decrease
the number of Escherichia coli and Salmonella typhimurium
colonies grown on the nutrient medium, which suggests the
presence of Natupro® bacteriostatic characteristics to these
bacteria.

The difference in the number of grown cells of Klebsiella
pneumonia test strain with and without the addition of feed
additive is statistically unreliable and doesn’t allow to judge
about the bacteriostatic characteristics of Natupro with
respect to this microorganism.

Studies of the bacteriostatic properties of the Natupro®
against Staphylococcus aureus, Streptococcus uber and
Listeria monocitogenes were impossible, since the growth
of these bacteria and strains of B. amyloliquefaciens,
B. licheniformis and B. subtilis was difficult to differentiate
on the type of medium used.

Conclusion/BbiBoAbl

According to the results of the work carried out, it
was found that the bacterial strains in Natupro® exhibit
lytic activity against pathogenic strains of Salmonella
typhimurium 415 and Klebsiella pneumoniae 13883 and

VETERINARY MEDICINE I

| Table 2. Lytic activity of Bacillus strains isolated from Natupro®

Diameter of a lytic zone, mm

Pathogenic bacteria B. amylol:quefac:ens B. licheniformis B. subtilis
train BP-0-14- strain strain
andstralnBP011 1 BP-0-12-1 BP-0-12-1

Escherichia coli
strain 320

Salmonella typhimurium 9.0
strain 415 '

Staphylococcus
aureus strain 12600

Streptococcus
uberis strain 700407

Klebsiella pneumoniae 5.0
strain 13883 ’
Listeria monocitogenes

strain 766/20

= 4.0

| Table 3. Bacteriostatic properties of Natupro®

Number of grown cells, CFU

Pathogenic bacteria 5 T =
Without Natupro® With Natupro

Dilutions 108 109 108 100
Escherichia coli 320 235 10 59 6
Salmonella typhimurium 415 170 13 108 10

Staphylococcus aureus 12600 - - - -
Streptococcus uberis 700407 - - - -
Klebsiella pneumoniae 13883 35 4 26 0
Listeria monocitogenes 766,20 - - - -

have a bacteriostatic effect on Escherichia coli strain 320
and Salmonella typhimurium strain 415.

The results obtained during in vitro experiments can
be used for further conducting additional experiments on
animals in order to study the preventive and immunological
properties of the Natupro® feed additive on laboratory and
farm animals.

The author is responsible for the work and the submitted data.
The author is responsible for plagiarism.
The author declared no conflict of interest.
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MprvopuTeTHbIE HanpaBfeHUs U MEePCrneKTUBbl Pa3BUTUS OTede-
CTBEHHOW KOMOWKOPMOBOW MpoMbIWneHHoCcTU. CTpaTterus pasBu-
TN arponpPOMBbILLIIEHHONO U PbIGOXO3ANCTBEHHOrO KOMMJIEKCOB
P® Ha nepuop po 2030 ropa. PenepanbHas Hay4HO-TEXHUYECKAs
nporpaMma pasBuUTUS Cenbckoro xosamctea Ha 2017-2030 rr
Mopnporpamma «Pa3BnTue NpoM3BOACTBA KOPMOB M KOPMOBBIX [0~
6aBoK A1 XMBOTHbIX». HOBblE Mepbl rOCYAaPCTBEHHOM NporpamMmbl
noaaepXku NnporMsBoauTeNneli KOPMOB AN XMBOTHOBOACTBA, NTULEe-
BOACTBA, pbiboBOACTRA.

KopmoBas 6a3a kak ocHOBa CTabuibHOroO NPOM3BOACTBA Kade-
CTBEHHbIX KOMOMKOPMOB 1 ee obecnevyeHne BbICOKOOENKOBbIMMU
1 HETPAANLMOHHBIMY KOMNOHEHTAMW, B TOM YMC/E afibTepPHATUB-
HbIMU.

/25—26 anpens 2024 r. coctontcs
XVIl MexxpyHapoaHasa KOHpepeHunusa
«KomOunkopma-2024»

Meponpuatne nponget B MockBe B MexayHapoaHOW MPOMBILLIEHHOW akagemMumn
B rmbpuaHomMm dopmate — odnaiiH n OHNAH.

OpraHusaTtopbl — MexayHapoaHasi NpoMblLLneHHas akagemusi, Coo3 KOMOUKOPMLLMKOB,
Bcepoccuiickuii HIN koMB1KOPMOBOV MPOMBILLIIEHHOCTH.

K yyactmio B KOHdEpeHUMn NpuriawaioTcs PyKoBOAUTENN N CNELUANUCTbl KOMOMKOP-
MOBbIX NpeanpuaTuii, ntmuedabprk, CBUMHOBOAYECKNX U XMBOTHOBOAYECKMX KOMMEK-
COB, XONAMHIOB U KOMMaHu, defepanbHbiX U permoHanbHbIX OpraHoB ynpasnexHms AlK,
BEeAYLUMX OTEYECTBEHHbIX U 3apybexHbIX GUpM — npoussoauTenein o6opynoBaHus, Be-
TEpPUHapPHbIX NPenapaToB 1 KOMMNOHEHTOB AJ1s1 NPON3BOACTBA KOMOMKOPMOB, y4yeHble HAN
1 BY30B (YHMBEPCUTETOB), NpeacTaBmTenm otpacnesbix CMU.

B nporpammve KOHq)epeHLlI/II/I 3asBJIeHbl K OGCy)K,EI,eHI/IIO cnepywuwue TeMbl:

CoBpeMeHHble TEXHOOrMK 1 060pyaoBaHVe AN NMPOM3BOACTBA Bbl-
COKOTEXHOJIOTMYHbIX KOMOMKOPMOB [J151 XXMBOTHbIX, NTULbI 1 00bek-
TOB aKBaKyJbTypbl.

TekyLLasa cUTyaums Ha pbiHKE KOPMOBbIX 1,06aBOK. [ponN3BOACTBO OTe-
YeCTBEHHbIX KOPMOBbIX 406aBOK U NpemunkcoB. CTpaTterns MMNopTo-
3aMeLLeHus.

HoBble Nnoaxoabl B CTPOUTENLCTBE, MOAEPHU3AUUN U PEKOHCTPYKLNN
KOMOUMKOPMOBbIX NpeanpusTuii. CoBpeMeHHble TpeHOBaHNS MPOMBILL--
NleHHo 6e30MacHOCTM B CUCTEME TEXHMYECKOrO PeryinpoBaHums.
Cuctema 61Mo6e30nacHOCTA B NPOM3BOACTBE KOMOMKOPMOB.

CoBpeMeHHble MeToabl 1 MPMBOoPLI KOHTPOSA KayecTBa 1 6e3onacHo-
CTU CblpbS U KOPMOB. BeTepuHapHbIi 1 GUTOCaHNTAPHbBIN KOHTPOSIb.

B pamkax koHdepeHLMn NpoiAayT BbICTaBKa BeAYLUMX OTEYECTBEHHbIX U 3apy6eXxHbix pupm — nponssoauTeneii 060pyaoBaHMs, KOPMOBBIX A00ABOK,
NpPeMUKCOB U BETNpenapaToB, 0TPac/eBoil Hay4HO-NPOM3BOACTBEHHON U HOPMATUBHO-TEXHMYECKOI IMTEPATYPbI, AENIOBbIE BCTPEYU U NEeperoBopbl.

CNMPABKU U SASBKU

MexpyHapoaoHas
NPOMBbILLUJIEHHaA akagemMus

http://www.grainfood.ru

LLlep6akoBa Onbra EBreHbeBHa
scherbakovaoe@grainfood.ru
Ten. (dakc) 8 (495) 959-71-06

AreeBa KceHnst MuxainnoBHa
a89057777955@yandex.ru
Ten. (dakc) 8 (499) 235-48-27

Kapuesa Onbra MNasnosHa
dekanat@grainfood.ru
Ten. (dpakc) 8 (499) 235-95-79
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