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Abstract

Studies have been conducted on the selection of the most active strains of lactic acid bacteria
Lactococcus lactis subsp. lactis from the collection of the Department of Microbiology of Moscow State
University named after M.V. Lomonosov, according to their antimicrobial activity on test cultures of
bacteria and fungi - potential contaminants of poultry meat. An experimental approach to the creation of a
bioconservant based on a hybrid strain of L.lactis subsp. lactis F-116 with probiotic potential is presented.
The strain synthesizes a multicomponent antibiotic complex with a wide range of bactericidal and
fungicidal effects against pathogens colonizing chilled meat raw materials while enriching it with
biologically active metabolites (bacteriocins of a peptide nature, antimycotics, lactate, superoxide
dismutase). The prospects of using bioconservants to increase the shelf life of chilled poultry meat and
increase safety are shown.
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Currently, issues of increasing the safety and effectiveness of food control, as well as
microbial decontamination at all stages of production and sale, are increasingly becoming of
obvious relevance for the meat processing industry. Providing the population with food free from
threats to their health is a multi-vector task. Poultry farming is the largest meat sector in the world,
which is expected to account for 41% of all protein from meat sources in 2030, according to the
forecast of the Food and Agriculture Organization [1]. However, such an increase in the production
and consumption of poultry meat correlates with its large losses due to spoilage during storage. It
is known that poultry meat and its products are a favorable breeding ground for the reproduction
of many microorganisms. The quality of poultry meat products and their safety for the consumer
depend primarily on the raw meat. The priority and main direction for the preservation and
improvement of the health of the population of our country are methodological support, constant
monitoring of food safety, methods of microbial decontamination. The existing traditional
technologies of physical or chemical processing in the production and storage of poultry meat,
developed in the middle of the twentieth century, are noticeably outdated and require further
improvement to the level of modern achievements of branch science. In recent decades, the
livestock industry has undergone several changes, which implies improved control and protection
of products in all sectors of the agro-industrial complex, including the meat processing industry.
This need is obvious, first of all, for the poultry industry, which is developing at the fastest pace
in our country.

Preservatives are food additives that increase the shelf life of products, protecting them from
spoilage caused by bacteria, yeast and mold. By adding preservatives to food, it is possible to slow
down or completely prevent the development of microorganisms and, accordingly, prolong the
safety of products. The effectiveness of the use of preservatives depends on their concentration,
nature and acidity of the medium. In any civilized country, the following requirements apply to
preservatives used in the food industry:
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¢ be harmless to the human body (in the amount of the applied dose) or easily removed from
the product before eating it:

e be effective in small quantities;

edo not reduce the nutritional value of products and do not give them an extraneous,
undesirable taste and smell;

e do not react chemically with the materials of which the equipment or packaging are made.

According to European standards, the group of preservative additives is labeled from E200
to E299. A particularly dangerous group of preservatives are nitrates and nitrites (E250 — sodium
nitrite, E251 — sodium nitrate, E252 — potassium nitrate). Once in the body, they form new
compounds called nitrosamines, which reduce resistance to infections and cause cancer. Synthetic
preservatives can cause allergies, up to asthma attacks, headaches and nausea, especially in people
predisposed to allergic reactions.

There is a need for non-toxic drugs that do not cause drug resistance and have a pronounced
antimicrobial effect, including on antibiotic-resistant strains of microorganisms.

The search for new natural antimicrobial substances. synthesized by microorganisms is an
urgent problem. Lactic acid bacteria (LAB) can be called the most common in everyday life. The
growth and development of LAB in the habitat causes fermentation. Lactic acid fermentation
became known to people at the dawn of civilization. Since time immemorial, LAB has been used
by people to extend the shelf life of food products, in particular, the preservation of such an
important product for humans as milk, which contributed to the emergence of several fermented
lactic acid products, for example, cheeses, a wide range of fermented dairy products. The synthesis
of bacteriocins is a hereditary feature of organisms, manifested in the fact that each strain is capable
of forming one or more specific bacteriocinogenic substances strictly specific to it.
Bacteriocinogenic substances produced by lactic acid bacteria have a complex of useful features,
which determines the possibility of their use in food production.

The most common and available bacteriocin is nisin. The producer of nisin is lactic acid
bacteria Lactococcus lactis subsp. lactis.

Currently, nisin is approved as a food preservative in more than 50 countries, the only
bacteriocin has the status of "GRAS", which allows it to be widely used in the food industry as a
bioconservant. Nisin acquired the E234 cipher as a preservative in the food industry. It is used in
the production of cheeses, wine, ethyl alcohol, and low-pH foods. Several works show the
harmlessness of the lowland. Nisin is effectively decomposed by a-chymotrypsin present in the
gastrointestinal tract [2]. The safety of using nisin is due to the fact that having a polypeptide
structure, it is quickly destroyed to amino acids by enzymes of the digestive tract. This eliminates
the possibility of accumulation of an antibiotic in the body and the appearance of forms of
microorganisms resistant to it. Nizin is the basis of the industrial drug "Nisaplin”, which is
produced by the English company "Aplin & Barrett, LTD", the company "Christian Hansen"
(Denmark) under the trademark "Chrisin". The preparations of both companies have very similar
characteristics, they contain 2.5% of the active component.However, nisin exhibits antibacterial
activity mainly in an acidic environment; various compounds found in the food raw materials
themselves (emulsifiers, phospholipids, fatty acids, etc.) can inactivate nisin; the action of
proteases present in food raw materials and food products on the activity of nisin; adsorption of
nisin on food particles and on producing cells; a narrow spectrum of action directed mainly at
gram-positive bacteria, and pathogenic and opportunistic microbes that colonize food raw
materials and cause diseases belong mainly to Gram-negative bacteria and micromycetes [3; 4].

Of particular interest to scientists from many laboratories around the world are the ways and
methods of directed synthesis of bacteriocins in order to biologically obtain various modifications
of already known bacteriocins, but with more valuable properties, or to obtain new naturally
balanced safe bacteriocinogenic complexes for use as probiotics [5; 6].

For the ecosystem of the human gastrointestinal tract (Gl tract), the most important types of
microorganisms are lactic acid bacteria (LAB), since they are permanent inhabitants of the
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gastrointestinal tract, as well as the bacterial basis and/or starter culture of various food products.
LAB, which are part of the lactic acid products consumed, can successfully compete with
putrefactive bacteria living in the intestine, and thus help prevent premature aging of the body and
prolong the life of the consumer. In recent years, the method of fusion of protoplasts has been used
in genetic breeding practice as a hybridization method that allows combining complete genomes
and cytoplasmas of parent strains in order to transfer hereditary information on a trait of interest
that can occur spontaneously in nature.

A method for obtaining active bacteriocin-producing lactococci by fusion of protoplasts has
been developed. It has been established that protoplasty, reversion of protoplasts to a cellular
form, and fusion of protoplasts can serve as methods for obtaining active forms of active forms.
Recombinant strains 10-14 times higher than the activity of the parent strains and synthesizing a
broad-spectrum antibiotic complex were obtained by fusion of protoplasts of related strains [7].

Materials and methods of research

The most effective probiotic strain Lactococcus lactis subsp. lactis F-116 was selected from
the collection of bacteriocin-producing lactococci of the Department of Microbiology of the
Faculty of Biology of Lomonosov Moscow State University. Strain F-116, stored in a freeze-dried
state in a household refrigerator at -18 °C, was restored in a reverse (skimmed milk), which is the
best medium for the cultivation of lactic acid bacteria. From the reverse, lactococci were
transplanted into a culture medium prepared with tap water with yeast extract (20 g/I) and glucose
(10 g/l), the pH of the medium was set to 6,8 — 7,0 using a 20% NaOH solution. Then the seed
material in an amount of 5% was introduced into a biosynthetic (fermentation) medium, of the
following composition (g / I): sucrose — 20,0; KH,PO, — 20,0; NaCl - 2,0; MgS0, — 0,2; yeast
extract — 20,0; pH 6,8 — 7,0.

The level of antibiotic activity of L. lactis subsp. lactis strains was determined by diffusion
into agar with measurement of growth suppression zones of the test culture in mm. To fully extract
the antibiotic complex from the cells, acetone -acetic mixture of AVC (acetone - acetic acid -
water) was extracted in a ratio of 4:1:5. To determine the spectrum of antimicrobial action, gram-
positive, gram-negative bacteria, microscopic fungi and yeast were used as test cultures. Bacteria
were grown on MPA, microscopic fungi and yeast were grown on Saburo medium. Activity was
calculated using a standard curve, taking into account dilutions of standard antibiotics specific to
each group of microbes. Nisin Nisaplin (Aplin & Barrett, Ltd, UK) was used as the standard for
gram—positive bacteria, levomycetin (HiMedia Laboratories Limited, Mumbai) was used for
gram-negative bacteria, nystatin (Sigma) with an activity of 4670 units/mg was used for
micromycetes.

Antioxidant activity was defined as superoxide dismutase. Superoxide dismutase is an
enzyme that catalyzes the dismutation reaction of a superoxide radical to O, and H>O> [8]. The
activity of SOD in cell extracts was determined spectrophotometrically using the xanthine oxidase-
cytochrome method.

The protein concentration was determined by the Bradford method with the Coomassie
diamond blue G-250 dye on a KFK-3-0.1 "ZOMZ" spectrophotometer (A = 595 nm). Bovine serum
albumin was used as the standard for constructing the calibration curve.

The L. lactis subsp. lactis strain was lyophilized on a LABCONCO FreeZonel vacuum unit
(USA) with a condenser temperature of - 52°C [9]

Meat sampling and their preparation for testing were carried out by GOST 31467-2012 -
poultry meat, offal and semi-finished products from poultry meat. Sampling methods and their
preparation for testing.

Samples in the form of pieces of pulp tissue were cut to the full depth of the muscles with
minimal damage to the muscle tissues. The sampling sites were determined by the test objectives
and specific control methods. Samples subjected to flushing are suitable for food purposes.
Sampling of lumpy, boneless meat for flushing was carried out, observing the rules of asepsis,
without burning the sample surface. Flushing samples taken by rinsing the entire surface were
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examined for the total microbial number (TMN) and according to indications for the detection of
opportunistic and pathogenic microorganisms (for example, bacteria of the E. coli group, bacteria
of the genus Proteus, salmonella, listeria) according to GOST R 50396.0-2013. The resulting
flushing liquid served as the starting material for subsequent 10-fold dilutions. The total microbial
number was determined in 1 cm3 of the flushing liquid. Detection of pathogenic microorganisms
(for example, salmonella, listeria) in flushing samples was carried out in 25 cm? of the flushing
liquid.

Statistical processing of the research results was carried out using Excel 2016 computer
programs (Microsoft Inc., Statistica for Windows, v.5.0 StatSoft Inc.), calculating the arithmetic
mean, confidence intervals, and standard deviation. The reliability of the differences between the
mean values was assessed using the Student's t-test. The values of p<0.05 were considered
statistically significant.

Results and discussion

Lactic acid bacteria of the L. lactis subsp. lactis subspecies have the international status of a
"completely safe" organism ("GRAS" status). They usually grow in the temperature range of 10 -
40°C, although some species can grow at temperatures up to 7°C for a long incubation period of
10 - 14 days. Most lactococcus species can grow at 4.0% NaCl; in media they grow best at pH 7,0
and stop growing if the pH drops to 4,5. The hybrid strain F-116 (GenBank: EF100777.1) was
used in the work, obtained by fusion of protoplasts of two related low-level nisin synthesis strains
729 and its mutant 1605, obtained as a result of combined exposure to UV rays and nitrozoethyl
urea [10]. The results of comparing the low-level synthesizing activity of the new recombinant
strain with the parent and natural strain L. lactis ssp. lactis 194 showed a significant increase in
activity (10-12 times and 20% respectively). The study of antimicrobial activity in the dynamics
of growth in a biosynthetic medium made it possible to determine the period of growth of the
producer when the synthesis of bacteriocin reaches its maximum activity -4300 1U/ml (activity is
calculated by nisin). Bacteriocroductive activity reaches its maximum in the stationary growth
phase by 10 hour when cultured in a biosynthetic medium (Figure)
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Figure — Growth dynamics (1) and antimicrobial activity (2) of Lactococcus lactis ssp. lactis strains
(p<0.05) ((A) - natural strain 194; B) - 729; C) - 1605; D) - F-116.), test microorganism — Micrococcus
flavus)

Bacteria of the genus Lactococcus are characterized as gram—positive, non-spore-forming,
catalase - negative, coccoid-shaped, forming lactic acid (up to 98%) during the fermentation of
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sugars. The primary and one of the most important effects caused by LAB is the release and rapid
accumulation of lactate, which leads to a sharp acidification of the medium caused by a decrease
in pH, while in an acidic environment the activity of synthesized bacteriocins increases. Lactic
acid is one of the main end metabolites formed by L. lactis ssp. lactis, homofermentative LAB,
during fermentation, up to 98% of sugar is converted into lactic acid, as a result of which the
substrate is acidified to pH= 4,2 [2; 4; 9].

An analysis of the studied properties of bacteriocin-like complexes produced by the hybrid
strain F-116 using the BNPD (J. Berdy) computer database suggested that the peptide components
have not been described in the literature and are new natural biologically active substances [3].

According to the properties and spectrum of antagonistic activity, these compounds
correspond to the currently accepted definition of bacteriocins, which include thermostable peptide
-protein compounds. The rapid manifestation of the antimicrobial effect of bacteriocins may
indicate the membrane orientation of the action of inhibitory substances, characteristic of most
known bacteriocins [11].

The results of our experiments indicated the ability of lactococcal strains to exhibit
fungicidal activity on micromycetes - selected tests Aspergillus niger INA 00760 and yeast
Candida albicans INA 00763, which amounted to 3325 units/ml (activity calculated by nystatin).
It is worth noting that the increase in activity on yeast and fungi in lactococci corresponded to 15-
18 hours of cultivation. The ability of lactococci of the L. lactis subsp. lactis subspecies to
synthesize fungicidal metabolites is a rare and poorly studied property [12]. It is known that
fungicides are toxic to humans and animals, accumulate in soil and water, so the need for non-
toxic antimycotics in the food industry, medicine and agriculture is growing every year. In this
regard, the search for new fungicidal substances among non-pathogenic forms of microorganisms
is relevant. It was previously established that F-116 is a producer of three-component antimicrobial
complexes, named LGS, two of which are effective against gram-positive bacteria of the nizin
type, and the third with a molecular weight of M =506 Da is assigned to the group of alkylaromatic
ketones, also containing hydroxyl groups, had fungicidal activity [3; 13].

Among the dangerous contaminants — pathogens of foodborne diseases associated with the
consumption of poultry products and creating possible risks to human health are Salmonella spp.,
Campylobacter spp., Listeria monocytogenes, Staphylococcus aureus, Escherichia coli, bacteria
of the genus Proteus.

The results of our research have shown that the strain of L. lactis ssp. lactis F-116 is effective
against Escherichia coli, Salmonella gallinarum, Proteus vulgaris, Serratia marsescens and other
gram-negative microorganisms, as well as gram-positive ones - Staphylococcus aureus,
Micrococcua flavus, Bacillus subtilis, Bacillus mycoides, Bacillus coagulans, Listeria
monocytogenes, inhibits the growth of micromycetes Aspergillus niger, Fusarium oxysporum and
yeast Saccharomyces cerevisiae, Candida gualirmondii, Rhodotorula aurantica, which often
colonize meat raw materials (Table).

The growth of LAB inhabiting the human macroorganism, as well as coming from outside,
depends on the processes taking place in it, including free radical ones. Reactive oxygen species
(ROS) trigger programmed cell death — apoptosis. The accumulation of ROS (in particular,
hydrogen peroxide) in products causes rancidity of fat and discoloration of meat products due to
the destruction of pigments, which leads to loss of quality [8]. An interesting fact is that some
LABs can remain viable in the presence of sufficiently high concentrations of H,O>. The fact that
LAB:s are able not only to remain viable, but also to divide under conditions of sufficiently strong
oxidative stress indicates that their cells have enzymes of antioxidant protection, for example,
superoxide dismutase (SOD). It was found that hybrid F-116 has high SOD-activity (up to 30
units/mg of protein).

A new non—toxic drug, bacteriocin LGS, has been obtained. The product is freeze-dried,
has a wide range of bactericidal and fungicidal effects. Activity for lowland 1100 IU / mg, for
nystatin 1150 u/mg. It is well soluble in water. When dissolved in water in an amount of 10 mg/ml,
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it withstands boiling, autoclaving at 1 atm for 2 hours. It is stable in a wide pH range - from 2,4 to
8,0.

Table - Antimicrobial spectrum of action of the parent strains of L. lactis subsp. lactis 729, 1605 and
their hybrid F-116 in comparison with nisin

Strains Nisin,
Test culture 729 1605 F-116 | 3000 1U/ml
Diameter of growth suppression zones, mm
Micrococcus luteus 100,04 | 12+0,06 | 30+0,11 19+0,08
Bacillus subtilis 10+£0,04 | 12+0,06 | 52+0,16 21+0,09
Bacillus coagulans 9+0,04 10+0,03 26+0,09 22+0,09
Listeria monocytogenes 8+0,03 940,03 21+0,08 16+0,07
Staphylococcus aureus - 12+0,06 | 21+0,08 18+0,06
Salmonella gallinarum 940,03 11+0,04 | 52+0,16 -
Serratia marcescens 8+0,03 940,03 21+0,10 -
Escherichia coli 10+0,04 11+0,04 19+0,08 -
Proteus vulgaris 940,03 10+0,04 | 19+0,08 -
Aspergillus niger - 940,03 17+0,07 -
Fusarium oxysporum - 8+0,03 14+0,06 -
Candida guillermondii - 9+0,03 14+0,06 -
Rhodotorula aurantiaca - - 16+0,07 -
Conclusion

The possibility of practical use of bacteriocin-forming lactococci as biological preservatives
is shown.

It was revealed that the recombinant strain F-116 has high SOD-activity, which will make it
possible to create effective drugs to reduce oxidative spoilage of meat during storage.

The new technology of application of the proposed bioconservant is environmentally safe,
energy-saving and can be recommended for processing food raw materials for long-term storage.
With an increase in storage time, the microbiological safety of raw materials and the nutritional
value of finished products increases. The recombinant strain F-116 can be recommended for the
creation of bioconservants with a prebiotic effect.

It should be noted that the presented experimental data are of scientific and practical interest
in terms of the use of new strains synthesizing useful biologically active substances of a unique
structure, the possible use of these cultures with the status of "GRAS" as bioconservants with
biologically active metabolites. In the future, several measures aimed at reducing the use of
chemical preservatives and antibiotics, increasing shelf life, will lead to an improvement in the
quality of raw materials for the production of new high-quality food products.
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LACTOCOCCUS LACTIS SSP. LACTIS F-116 THBPUATI LITAMMBIHBIH
BAKTEPUOIIMH HEI'T3IHAEI'TI BUOKOHCEPBAHTTBIH BUOTEXHOJIOI' UAJIBIK
KACHUETTEPIH 3EPTTEY

Tyiiin

CyT KbIIIKBLIB OaKTepUsIAPBIHBIH €H OCJICCH Il MITaMM/IaPbIHBIH MUKPOOHOJIOrHs KadeapachHbIH
Koiuieknmsaceinan Lactococcus lactis subsp lactis omapasiy MuUKpoOKa Kapcel OelceHimiri OoibIHIIa
OakTepusIap MEH CaHbIPAYKYJIaKTap IbIH ChIHAK JAKbIIIAPbIHA-KYC €TIHIH BIKTUMAJT JIACTAYIIIbI 3aTTaphIHA
ipikTey OoiibIHIIA 3epTTeyep xkyprizuini. [Ipoduorukansik notenmanst 6ap L.lactis subsp. lactis F-116
THOPHITI MTaMMBI HETi3iHAE OWOKOHCEPBAHT jKacayFa JKCIEPUMEHTTIK TOCLT YCHIHBUIABL IllTamm
ovonorusutblK ~ OenceHai  MeTabonurrepMeH  (MENTHATIK — CHUMATTAFbl  OaKTEPHOIMHICPMEH,
AHTUMHUKOTHKTEPMEH, JIAKTATIICH, CYMEPOKCHA JUCMyTa3aMeH) OalbiTa OTBHIPBIMN, CATKBIHAATHUIFAH €T
ITUKI3aTBIH KOJIOHU3AIMSIARTRIH MTATOTeHAEpre Kapchl OaKTEPUIIUATIK JKOHE (QYHTHITUATIK OCEpAiH KEH
CIIEKTPiHIH KO KOMITOHEHTTI aHTHOMOTHKAJIBIK KeIeHiH cuHTe3aciimi. CalKpIHIAThUIFaH KYC CTiHIH
cakKTay Mep3iMiH y3apTy, KayillCi3OiKTi apTThIpy YIIiH OMOKOHCEPBAaHTTAP.Ibl MAaiAaIaHy MEepPCIIEKTUBACK
KOPCETIITEeH.
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AHHOTANUA

[IpoBeneHs! uccienoBaHus 10 OTOOPY M3 KOJUIEKUMH KadeApbl MUKPOOHOIOTMM MOCKOBCKOTO
rocyJapcTBeHHOro yHusepcurera umeHu M.B. JlomoHocoBa Hambosjee axKTHBHBIX IITaMMOB
MOJIOUHOKHUCIBIX Oaktepuii Lactococcus lactis subsp. lactis mo ux aHTUMHKPOOHO!H aKTHBHOCTH Ha TECT-
KyJIbTYpbl OakTepuii W rpuOOB - NOTECHUUAIBHBIX KOHTAMWHAHTOB Msica NTHLBL llpeacraBien
9KCIIEpUMEHTAITBHEIN ITOAX0/ K CO3IaHII0 OMOKOHCEpPBaHTa HAa OCHOBE THOpuaHoro mramma L. lactis ssp.
lactis F-116 ¢ mnpoOuoTndyeckum moreHuuanoMm. lltaMm cHHTE3UpYyeT MHOTOKOMIIOHEHTHBIH
AHTUOMOTHYECKUH KOMIUIEKC HMIMPOKOTO CIEKTpa OaKTEPHUUHMAHOTO M (YHTHMLIUAHOTO AEHCTBUS MPOTHB
[IaTOI'€HOB, KOJOHU3UPYIOLUX OXJAKICHHOE MSCHOE ChIPb€ C OJHOBPEMEHHBIM OOOTalllEHUEM €ro
OHMOJIOTUYECKH aKTUBHBIMH MeTabonnTaMu (0aKTepHONMHAMHU TENTHIHON MPUPOIbI, aHTUMHKOTHKAMH,
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JIAKTATOM, CYMEPOKCHINCMyTa30i). [TokaszaHa mepCrneKTUBHOCTh UCTIONB30BaHHS OHOKOHCEPBAHTOB IS
YBEIMYCHHSI CPOKOB XPAHEHHS OXJIAXKICHHOTO MsICa MTHIIBI, TOBBIIICHUS OE30ITaCHOCTH.

KiroueBble C€JIOBA: MOJIOYHOKHCIIBIE OakTepuu, OHOKOHCEPBAHT, OAaKTEPUOLMH, THOPUIHBIN
[ITAMM.

B nacTos1ee BpeMst 04eBUAHYIO aKTyalIbHOCTb JIJIsl MsicoTiepepadaThIBaroleii oTpaciu Bce
yaie NpruooOpeTaroT BOMPOCHI MOBBIIICHUS O€30MACHOCTH U 3PPEKTUBHOCTH KOHTPOJIS MMHUILEBBIX
MPOIYKTOB, a TAK)K€ MUKPOOHOH IeKOHTaMHHAIIMK Ha BCEX dTanax MPOU3BOACTBA U Peau3alllu.
Obecneuenne HaceNeHHs TPOAOBOJIBLCTBHEM, CBOOOIHBIM OT YTPO3bI JUIS €T0 3/10pOBbS, SBISETCS
MHOTOBEKTOPHOM 3amaveil. [ITuleBoACTBO - KpyIMHEUIINI MSICHOW CEKTOp B MUPE, HA KOTOPBIH,
kak oxwunaercs, B 2030 r. Oyner npuxoautses 41 % Bcero O6enka U3 MSACHBIX UCTOYHUKOB IO
nporHo3y IIpogoBONBCTBEHHONM M CEIbCKOXO3AMCTBEHHOM opranu3amnuu [1]. OagHako Takoe
yBEIIMYECHUE TPOM3BOJCTBA M TMOTPEOJSCHHUs Msica NTHUIBI KOPPETUpYyeT U € OOJBIIUMH €ro
NOTEPSIMU M3-3a IOPYHU NPU XpaHeHUU. MI3BeCTHO, UTO MSICO MTHILIBI U TPOIYKTHI U3 HETO SABISIOTCS
ONMarompusATHOM MNUTATENbHOM Cpeaod Ui pa3MHOXKEHHMS MHOTUX MHKPOOPTaHU3MOB.
JloOpokauecTBEHHOCTh MPOAYKTOB U3 MsIca MTHUIIBI U UX OE30MaCHOCTb JUIsl HOTPEOUTENS 3aBUCHT,
IPEXKIE BCEr0, OT UCXOJHOTO MSICHOTO ChIpbs. IIpmopuTEeTOM M IJIaBHBIM HallpaBJIEHHUEM AJIs
COXpaHEHMs] M YIy4dlIeHHs 3JI0pOBbsS HACEJIeHMs SBISIOTCA METOAMYEcKoe oOecredyeHue,
MOCTOSTHHBI ~ KOHTPOJIb ~ O€30MaCHOCTH  MHIIEBHIX MPOAYKTOB, CIOCOOBI  MHKPOOHOMU
nexoHTamMuHanuu. CyliecTBYIONIMe TPaJAULIMOHHbBIE TEXHOIOTHH (PU3NYECKONW MM XUMUYECKON
00pabOTKM TP MONTYYEHUH U XPAaHEHUH MsACA MTHUIBI, pa3paboTaHHbIE B cepeauHe XX Beka,
3aMETHO yCTapeinu U TpeOYyIoT IalbHEWIIEro COBEPIIEHCTBOBAHHUS /10 YPOBHS COBPEMEHHBIX
JOCTMKEHUN OTpaciieBOM Haykd. B mocienHue aecATWIETHS >KUBOTHOBOIYECKAs OTPACIb
npereprena psa U3MEHEHM, 4TO MpearoJiaraeT COBEpIICHCTBOBAHWE KOHTPOJISA M 3allUThI
OPOAYKIIMM BO BCEX OTpacisix arpoNpOMBIIIIEHHOIO KOMIUIEKCa, B TOM UHCIE U B
MmsicornepepadaThIBaloIel IPOMBIIIIICHHOCTH. Takas moTpeOHOCTh OYEBHUIHA, TIPEXKIE BCETO, IS
NTUIEBOTYECKOM OTpaciiv, KOTOpasi pa3BUBAETCs B Halllel cTpaHe Hanbosiee ObICTPhIMU TEMITAMHU.

KoHcepBaHThl — mnHieBble 100aBKH, KOTOPBIE IMOBBIIIAIOT CPOK XPAaHEHHUS MPOIYKTOB,
3alUIIas MX OT IOpYH, BbI3bIBaeMON OakTepusiMHU, APOXoKaMu U IuieceHblo. C MOMOIIBIO
N00aBJIeHUs] KOHCEPBAaHTOB B IMHILY, MOXHO JOOUTBCS 3aMEUICHUS MM  IIOJHOTO
MPEIOTBPALICHUS] IPOLIECCOB PAa3BUTUS MHMKPOOPTaHM3MOB U COOTBETCTBEHHO IPOJUIUTH
COXPaHHOCTh MPOIAYKTOB. D(PPEKTUBHOCTh HCHOJIH30BAHUS KOHCEPBAHTOB 3aBUCHT OT UX
KOHIICHTpAIlUW, TPUPOAbI W KHUCIOTHOCTH cpenbl. B mr000# IUBUIM30BaHHOW CTpaHE K
KOHCEpBAHTaM, IPUMEHAEMbIM B IMIIEBOH IPOMBIIIJIEHHOCTH, NPEIBSBISIIOT CIEAYIOLINE
TpeOOBaHUS:

® ObITh OE3BpEIHBIMH JIJIsI OpraHuW3Ma 4YejioBeKa (B 00beMe BHOCHUMOM J03bI) WJIHM JIETKO
yIAJIATHCS U3 IPOAYKTa MEpe]l €ro ynoTpedieHueM B MUIILY:

© ObITh 2((HEKTUBHBIMU B HEOOJIBIIINX KOJTMYECTBAX;

eHE CHIDKATh NUIIEBOM IIEHHOCTH MPOJAYKTOB M HE MpuiaBaTh UM IOCTOPOHHETO,
HEXeJaTeJIbHOro MPUBKYyCA U 3a1axa;

eHE BCTyHaTb B XMMHYECKYIO0 PEaKIMI0 C MaTepualaMH, U3 KOTOPBIX M3TOTOBIICHBI
o0opyIoBaHWE WU Tapa.

CornacHo eBpOIEHCKUM CTaHIapTaM, Ipymnma J00aBOK-KOHCEPBAHTOB UMEET MapKHPOBKY
ot E200 1o E299. Oco6o0 omacHOM rpynmoil KOHCEPBAHTOB SBJISIOTCS HUTPAThl 1 HUTPUTHI (E250
— HUTpUT Hatpus, E251 — Hutpat Hatpus, E252 — Hutpar xanus). [lonanas B opraHusm, oHU
o0pa3yloT HOBBIE COCIMHEHHUS, Ha3blBa€Mble HHUTPO3aMUHAMH, KOTOpbIE  CHHKAIOT
COIIPOTHUBIIAEMOCTh K MH(EKLUSAM U BBI3BIBAIOT OHKOJIOTHYECKUe 3a00seBanmst. CHHTETHYECKHE
KOHCEPBAHTHI CITIOCOOHBI BBI3BIBATH AJLIEPTHUIO, BIUIOThH 10 MPHUCTYIOB aCTMbI, TOJIOBHBIE OO U
TOLITHOTY, OCOOEHHO Y JIIOJIEH, PEeIPaCION0KEHHBIX K AJIJIEPIrHYECKUM PEAKIIHSM.

Bo3Hukiia He06X0IMMOCTh B HETOKCHYHBIX Mperaparax, He BhI3bIBAIOIINX JIEKAPCTBEHHOMN
YCTOHYHBOCTH, OOJAAIONINX BBIPAKEHHBIM aHTUMUKPOOHBIM JCHCTBHEM B TOM YHUCIIEC U Ha
pPEe3UCTEHTHBIE K aHTUOMOTHKAM IITAMMbl MUKPOOPTaHU3MOB.
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[MTouck HOBBIX MIPUPOTHBIX AHTUMHKPOOHBIX BEIIIECTB, CHUHTE3UPYEMBIX
MHUKpPOOpPTraHU3MaMH, SBISIETCS aKTyalbHOW mpobiieMor. Momounokucieie Oakrepuun (MKB)
MOYKHO Ha3BaTh HauboJee paclpoCTpaHEHHBIMH B TIOBCeIHEBHOM *u3HH. Poct u passutue MKb
B cpelie 0OMTaHUs BBI3BIBACT OpokeHre. MOJOYHOKHUCIIOE OPOKEHNE CTAJI0O U3BECTHO JIFOISIM Ha
3ape pa3Butusa nuBmwiuzanuu. C HezanamsaTHBIX BpemMeH MKDB Hcmonb30Bamuch THOIBMHU IS
MPOJUICHUS CPOKOB XPAaHEHHUs MUILIEBHIX MPOAYKTOB, B YAaCTHOCTH, KOHCEPBHUPOBAHUE TAKOIO
BO)XHOTO JJISl YeJIOBEeKa MPOAYKTa, KAKUM SIBJISIETCS MOJIOKO, YTO CIOCOOCTBOBAJIO TMOSIBICHUIO
psana GbepMEHTUPOBAHHBIX MOJIOYHOKHUCIBIX MPOAYKTOB, HAIIPUMEP CBHIPOB, IIUPOKOTO MEPEUHS
KHACJIIOMOJIOYHBIX TpoAyKTOB. CuHTE3 OaKTEepUOLMHOB — HACJIEACTBEHHAas OCOOCHHOCTh
OpPraHU3MOB, MPOSBISAIONIASICS B TOM, YTO KaXKJIbIil IITaMM CIOCOOEH 00pa3oBBIBATH OJMH WU
HECKOJIBKO OIPEJINIEHHBIX, CTPOro CIEHU(HUUHBIX Ui HEro OaKTEpPUOLMHOTEHHBIX BEILECTB.
bakTtepuonMHOTeHHbIE BEIECTBA, NMPOAYLHPYEMbIe MOJOYHOKHUCIBIMU OaKTepUsIMHU, 00JIaJatoT
KOMILJIEKCOM TIOJIE€3HBIX IPU3HAKOB, YeM OOYyCJOBJIEHAa BO3MOKHOCTh HX HCIIOJNIb30BAaHUS B
MPOU3BOJICTBE MUILEBHIX TPOYKTOB.

Camplif pacipocTpaHEHHBIA M JOCTYMHBIH OakTepHOLMH — 3TO HM3MH. IlpoaymeHtom
HHU3WHA SIBIISIOTCS MOJIOYHOKHCIBIe OakTepuu Lactococcus lactis subsp. lactis.

B Hacrosiee BpemMsi HU3MH 0JJOOpEH B KayecTBE MHILIEBOIO KOHCEpBaHTa B Oojee ueM 50
CTpaHaX, €IWHCTBEHHBIH M3 OakTepuolmHOB MMeeT ctaTtyc «GRAS», 4To mo3BOJsSeT MIMPOKO
UCIIOJIb30BaTh €r0 B INHUIIEBOM NPOMBIIUIEHHOCTH B KadecTBe OMOKOHcepBaHTa. B kauecTBe
KOHCEpPBaHTAa B MHINEBOW MPOMBINUICHHOCTH HU3WH mipuodpen mudp E234. On npumensiercs B
IIPOM3BOJICTBE CHIPOB, BUHA, 3TUIIOBOTO CIIMPTA, MUIIEBHIX MPOIYKTOB ¢ HU3kUM pH. Psigom pabdot
nmokazaHa Oe3BpeaHOCTh HU3WHA. Hwu3uH >PdekTuBHO pasnaraeTcs o-XHMOTPHIICUHOM,
IPUCYTCTBYIOLIUM B XKEJIyIOYHO-KUIIIEYHOM TpakTe [2]. bezonmacHOCTh MCMONb30BaHUS HU3MHA
o0OyClIOBIEHa TEM, 4YTO HMes MOJIMIENTUAHYI0 CTPYKTYpY, OH OBICTpO paspylaercs a0
AMHHOKHUCIIOT (pepMEeHTaMH MHUIIEBAPUTEIBHOTO TpakTa. braromaps 3TOMy HCKIIOYaeTcs
BO3MO)KHOCTh HAKOILJICHUS] aHTUOMOTHUKA B OPraHU3Me U MOSBJIEHUE PE3UCTEHTHBIX K HeMY GhopM
MHUKpOOpranu3MoB. Hu3uH sBisieTcst OCHOBOW MPOMBINUIEHHOTO Tpenapara «Nisapliny, KoTopsIi
npou3BoauTCcs AHrnuickon dupmoit «Aplin & Barrett, LTD», ¢upmoii «Christian Hansen»
(Janus) nmox Toprosoit Mmapkoit «Chrisiny. IlpenapaTsl 06enx KOMNaHUi UMEIOT OYEHb CXOXKHE
XapaKkTEePUCTUKH, coaepxkaT 2,5% aKTUBHOIO KOMIIOHEHTA. OnHako, HU3MH MNPOSBISET
aHTHOAKTEPUAIbHYIO aKTUBHOCTb, TJIABHBIM 00pa3oM, B KUCIION cpeJie; pa3InyHble COeIUHEHMS,
HaXOJAIIMECs B CaMUX MPOAYKTaX IMHILEBOTO ChIPbS (AIMYJIbraTopbl, $HocGoIunuabl, >KUpHbIE
KHCJIOTHl U Jp.), CHOCOOHBI WHAKTHUBHPOBATH HU3WH; JACWCTBUE MPOTEa3, MPUCYTCTBYIOUINX B
MUIIEBOM ChIPbE U MPOAYKTaX MUTAHUS, HA aKTUBHOCTh HU3WHA; a/1cOpOIMs HU3MHA Ha YacTHIaxX
MUIIA U Ha KJIETKaX-TIPOAYIIEHTaX; Y3KU CIIEKTP EHCTBUS, HAPABICHHBIN, PEUMYIIIECTBEHHO,
Ha TpaMIOJIOKUTEIbHbIE OaKkTepuM, a TMaTOTeHHbIE U YCIOBHO-TIATOT€HHBIE MHKPOOBI,
KOJIOHM3HMPYIOIIUE MMUIIEBOE CHIPhE U BBI3BIBAIOIINE 3a00JI€BaHuUs, IPHHAICKAT, B OCHOBHOM, K
TPaMOTPHUIIATEILHBIM OAKTEPHUSAM U MUKpOMUILIETaM [3, 4]

OcoOblii MHTEpeC Y4YEHBIX MHOTHX Ja0opaTopuil MHUpa BBI3BIBAIOT IYTH U CIOCOOBI
HAIPAaBJIEHHOTO CUHTE3a OaKTEPUOIMHOB C LIEJbIO MOIYYEHUS OMOIOTHUECKUM ITYTEM Pa3IMuHbIX
Monu(UKAIMI YK€ U3BECTHBIX OAaKTEpUOIIMHOB, HO C Oojiee IICHHBIMH CBONCTBAMH, WIH K€
MOJIyYEHUSI HOBBIX MPHUPOJHBIX COAJAaHCHPOBAHHBIX O€30MacHBIX OaKTEPUOLIMHOT€HHBIX
KOMIUIEKCOB JJIsl HCTIOJIB30BAHMSI B KA4€CTBE POOMOTHKOB [ 3, 6].

Jst axocuctemsl xenynodHo-kumieunoro tpakra (JKKT) demoBeka Hambosee BaKHBIMH
BUJIaMU MHKPOOPTaHU3MOB SIBIISIFOTCS MOJIouHOKHCIbIe OakTepun (MKB), Tak kak OHU SBISIOTCS
noctossHHbIME  obuTtarensiMu JKKT, a Ttaxke OakrepuaabHOM OCHOBOW W/MIM 3aKBAaCKOU
pa3HooOpa3HbIX npoaykToB nutanus. MKB, Bxoasiiue B coctaB moTpeOIsieMbIX MOJIOUHOKHCIIBIX
MPOJYKTOB, CIIOCOOHBI YCIEIIHO KOHKYPUPOBATh C THUJIOCTHBIMHU OaKTepUSAMHU, OOUTAIOINIMMHU B
KUIICYHUKE, U TAKUM 00pa3oM CIIoCOOCTBOBATH MPEAOTBPALICHUIO IPEXKIEBPEMEHHOTO CTapEHHUS
OpraHu3Ma U IpOAJICHUIO KU3HU oTpedbuTtens. B mocneaHue roapl B TeHETUKO-CENEKIIMOHHON
NPaKTHUKE UCTIONB3YIOT METO/ CIUSHHS IPOTOILUIACTOB, KaK METOJ THOPUAN3ALINY, TO3BOJISIOIINN
COCIMHUTH TOJHBIE TE€HOMBI M IIUTOIJIa3Mbl POJUTENBCKUX IITAMMOB C IEJbI0 Iepeaaun
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HACJICICTBEHHON HH(OpMAMKM 1O WHTEPECYIOIIEMY MNPU3HAKY, KOTOPBI MOXET BO3HHMKATh
CIIOHTaHHO B NIPUPOJIE.

Pazpabotan MeTon MONy4eHHS AaKTHBHBIX OaKTEPUOLMIIPOAYLUPYIOIIUX JIAKTOKOKKOB
CJIMSIHUEM IPOTOIUIACTOB. Y CTAHOBJIEHO, YTO MPOTOILIACTUPOBAHKE, PEBEPCHUS TPOTOILIACTOB K
KJIETOYHOU (hopMe, U CIUSHHE MPOTOILUIACTOB MOTYT CIYXHTh METOJAMHU TOJTYYEHUS! aKTHUBHBIX
dopm. MeTonoM CiusiHUSL IPOTOIUIACTOB POJCTBEHHBIX IITAMMOB IOJIY4YE€Hbl PEKOMOMHAHTHBIE
mraMMsbl, B 10 — 14 pa3 npesbliaronye akTHBHOCTh POJUTENIBCKUX IITAMMOB M CHHTE3UPYIOINE
AHTUOMOTHYECKUHN KOMITJIEKC MTUPOKOTO CTIIEKTpa ACUCTBUS [7].

MaTtepuanbl 1 MeTOABI HCCJIEOBAHUS

W3 komneknuu GakTepUOLMHIPOAYLHUPYIOUIMX JIAKTOKOKKKOB Kadeapbl MUKPOOUOIOTHH
ouonornueckoro (dakynerereta MIY wumenn M.B. JlomonocoBa oT0oOpan Haumboiee
s dexTUBHBIN MpooroTHueckuit mramm Lactococcus lactis subsp. lactis F-116. Illtamm F-116,
XpaHUBIIUHCSA B JTHO(PHIBHOM COCTOSHHHM B YCJIOBHSX OBITOBOrO XoJoAwJIbHHKA Tipu -18°C,
BOCCTaHaBIMBAIN B oOpaTe (0OE3)KHUPEHHOM MOJIOKE), SBISIOMIMMCS JIy4Ileld NHUTaTelbHOU
Cpenoi Iuisi KyJIbTUBUPOBAHUS MOJIOUHOKHUCIBIX OakTepuil. 3 oOpaTa TaKTOKOKKH IepeceBaiu B
MIOCEBHYIO CpeJy, IPUTOTOBICHHYIO HA BOJOTPOBOIHOM BOJE C IPOKIKEBBIM IKCTpaKTOM (20 1/11)
u rimoko30ii (10 r/m), pH cpenst ycranasnusanu 6,8 - 7,0 ¢ momotpio 20%-Horo pactBopa NaOH.
3areM T1OCEBHOM Marepuan B KonudecTBe 5% BHOCWIM B OMOCHHTETHYECKYIO
(bepmeHTaIIOHHYIO) Cpey, CleAyromiero cocrasa (r/m): caxaposa - 20,0; KH,PO, - 20,0; NaCl
-2,0; MgSO0, - 0,2; npoxxeBoit skcTpakT - 20,0; pH 6,8 - 7,0.

YpoBeHb aHTHOMOTHYECKON akTHBHOCTH mTamMMoB L. lactis subsp. lactis ompenensu
MetonoM nudy3un B arap ¢ U3MEpEeHHEM 30H MOAABICHUS POCTA TECT - KYNbTyphl B MM. Jlis
MOJIHOTO M3BJICYEHUS AaHTUOMOTUYECKOTO KOMIUIEKCA M3 KJIETOK MPOBOAUIIU AKCTPAKIUIO
aIeToH - ykcycHoM cMechio ABK (ameron - ykcycHast KUCIIoTa - Boga) B cooTHomenuu 4:1:5. Jlns
onpezieNieHus] CHEKTpa aHTUMUKPOOHOTO JEWCTBUS B KauecTBE TECT-KYJIbTYP MCIIOJIb30BAIIU:
TPaMITIOJIOKHUTEIbHBIC, TPAMOTPHUIIATENbHBIE OaKTEPUH, MUKPOCKOIIMYECKUE TPUOBI M JIPOMKIKH.
bakrepun BeipammBanmu Ha MITA, MUKpOCKOMUYECKHE TPUOBI U APOXOKHA BRIPAIITUBATIN HA CPeJIe
Cabypo. AKTHBHOCTb pACCUUTHIBAIA TII0 CTAaHAAPTHOM KpPUBOM C Yy4YETOM pa3BeJCHUU
CTaHJApPTHBIX AHTUOMOTUKOB, CHEMUGUYHBIX JUIS KaXJO0H Tpymmbl MHKpoOoB. B kauecTBe
CTaHJapTa Ha TPaMIIOJIOKHUTEIbHbIE OaKTepuu Mcmoiab3oBaau HU3MH Nisaplin (pupma Aplin &
Barrett, Ltd, BenukoOGputanusi), Ha rpamoTpuiarenabHbie Oakrepun—ieBomuiietud (HiMedia
Laboratories Limited, Mumbai), Ha MUKpOMHLIETHl —HUCTaTUH (pupMa Sigma) ¢ aKTUBHOCTHIO
4670 ex./mr.

AHTHOKCUAAHTHYIO  AKTUBHOCTh  OINpENENSIM, KaK  CYNEPOKCHIAMCMYTA3HYIO.
CynepokcugaucmyTasa — 3T0 (pepMEHT, KaTaTu3uPYIOLUUH peakluio TUCMYTaluU CYTEePOKCHI-
pamukana 1o O2 u H202 [8]. AxktuBHOocTe COJ] B 3KCTpakTax KIETOK OMpeAeIIsiIn
CHEKTPO(HOTOMETPUUECKH C UCIIOIB30BAaHNEM KCAaHTHOKCH/1a30-IUTOXPOMHOIO METO/1a.

Konnenrpauuto Oenka ompeaensuin mo merony bpendopaa ¢ kpacurenem Kymaccu
OpwinmuanToBelii cuHU G-250 Ha cnekrpodoTomerpe KDK-3-0.1 «30M3» (A = 595 um). B
KayecTBE CTaHjaapra JUIsi TOCTPOCHHUS KaJIMOPOBOYHON KPHBOW HCHOJIB30BATU  OBIYMIA
CBIBOPOTOYHBIH aTbOYMUH.

HItamm L. lactis subsp. lactis muodunmsuposanu Ha BakyymHOU ycraHoBke LABCONCO
FreeZonel (CILA) ¢ Temnepatypoit konaeHncopa - 52°C [9].

Ot60p mpoO Msica U MOATOTOBKA UX K uchbiTanusaMm nposoamiu no 'OCT 31467-2012
- MSICO TITHIIBI, CyOITPOIYKTHI ¥ TIONy(haOpHUKaThl U3 Msica MTULIBI. MeTobl  oTOopa mpod U
MOJITOTOBKA UX K HCIIBITAHHSIM.

[IpoOGsl B BHIE KYCKOB MSKOTHBIX TKaHEW BBIpe3ajl Ha BCIO T[JIIYyOMHY MBI C
MUHUMATBHBIM TTOBPEXKJICHUEM MBIIICYHBIX TKaHEeH. MecTa 0T00pa TOUeYHBIX P00 Ompenesiiv
HEISIMA MCTIBITAHUM M KOHKPETHBIMH MeTofaMH KOHTpouid. OOpasiibl, MOJIBEPTHYTHIE CMBIBY,
OPUTOJHBI IS NUIIEBBIX Ieneil. OTéop mpoOd KycKoBOro, 0ECKOCTHOro Msca Ui CMBIBOB
MIPOBOJIMIIH, COOJIIO/Iast TIPaBMIIa aceNTHKH, 0e3 00kura moBepXxHOCTH MpoObl. [IpoOBI CMBIBOB,
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0TOOpaHHbIE METOZOM OIOJACKUBAHMS BCEH MOBEPXHOCTH, MCCIEIOBATU Ha o0IIee MUKpOOHOE
yucao (OMY) u 1o mnoka3aHUsM Ha BBIBICHHE YCIOBHO-NIATOI€HHBIX M IAaTOT€HHBIX
MHUKPOOPTaHU3MOB (HampuMep, OaKTEepHil TpyNIbl KHUIIEYHOM Majao4ky, OakTepuil poja
Proteus, canemonemt, muctepuii) mo 'OCT P 50396.0-2013. TlomydeHHasi CMBIBHAS )KHIKOCTh
CIIy’)KMJIa UCXOAHBIM MaTepuasioM s nocienyromux 10-xpaTtHeIX pasBeaeHuil. OnpeneneHue
00II1ero MUKpPOOHOTO YKCIa MPOBOAWIN B 1 cM3 CMBIBHOM KHIKOCTH. BBISBICHHE TIATOrEHHBIX
MHUKPOOPTaHHU3MOB (HalpUMep, CalbMOHELI, JTUCTEPHIi) B IIp0Oax CMBIBOB MPOBOAUIHM B 25 cM>
CMBIBHOH KMJIKOCTH.

Cratuctuyeckyro o0OpabOTKy pe3ylbTaTOB MCCIEJOBAHUN MPOBOJIMWIN C HCIOIb30BAHUEM
KoMmIbloTepHbIX IporpamMm Excel 2016 (Microsoft Inc., Statistica for Windows, v.5.0 StatSoft Inc),
paccumThIBas cpeliHee apu(pMETHIECKOe, JOBEPUTEIbHBIE HHTEPBAIbI, CTAHJAPTHOE OTKJIOHEHHUE.
JIOCTOBEPHOCTh pa3auuuil MEXIy CpPEIHHMH BEIMUYMHAMHU OLEHUBAIM C MCIIOJIb30BAaHUEM t-
kputepus CtprofeHTa. 3HaueHus pd0,05 cuurany CTaTUCTHUECKU 3HAUUMBIMHU.

Pe3yabTaThl U 00Cy:KIeHUE

Mosounokucibie 6akrepun moasuaa L. lactis subsp. lactis umeroT MmexxayHapoaHbIH cTaTyC
«MOMHOCTBI0 Oe3omacHoro» opranuszMa («GRAS» status). OHu OOBIYHO pPacTyT B JHMAINa3OHE
temriepatyp +10 - +40°C, XOTs HEKOTOPBIEC BUJIBI CTIOCOOHBI pacTH IpH Temreparypax 10 +7°C B
TEYCHHE UTUTELHOTO MHKYOarmoHHoro neproja 10—14 nueil. BonbIIMHCTBO BUIOB TAKTOKOKKOB
moryt pactu npu 4,0% NaCl; B muTaTeNbHbIX cpelax OHM Jyyiie Bcero pactyt mnpu pH 7,0 u
nepecraoT pactu, ecnu pH mamaer no 4,5. B pabote ucnonp3oBanu rudpunneiii mramm F-116
(GenBank: EF100777.1), momy4eHHBIH CIHUSHHEM MPOTOIUIACTOB JBYX POJCTBEHHBIX
HU3KOAKTUBHBIX IO CHHTE3y HHU3MHA WITaMMOB 729 u ero myranta 1605, mojgydeHHOro B
pe3yapTaTe KOMOWHHUPOBAHHOTO BO3ICUCTBUS YD-mydeid w HHUTpO30dTHIMOuYeBHHBI [10].
Pe3ynpTarel 1O CpaBHEHUIO HU3WHCHHTE3UPYIOMICH AaKTUBHOCTH HOBOTO PEKOMOWHAHTHOTO
mTaMMa C POJUTEILCKAM M mpupoaHbiM mrTammom L. lactis ssp. lactis 194 mokasaino
3HAYUTEIbHOE NOBbIIeHNe akTUBHOCTH (B 10—12 pa3 u Ha 20%, cooTBeTCTBEHHO). VccnenoBanue
QHTUMHUKPOOHOW AaKTUBHOCTH B JAMHAMHUKE pocTa B OHMOCHMHTETHYECKOW cpele MO3BOJUIO
OTpPEACIUTh TIEPHOJ] POCTa MPOMYIICHTA, KOT/la CUHTE3 OAaKTepPHOIMHA JOCTUTAaeT MaKCUMyMa
ceoert  aktmBHOcTH — 4300 ME/Mn (akTHBHOCTH  paccyuTaHa TI0  HHU3HUHY).
BakTepuonunpoayupyomnas akTHBHOCTb JIOCTHTAET CBOETO MaKCHMyMa B CTAaI[MOHAPHOU (aze
pocta k 10 yacam npu KyJbTHBHPOBAHUN B OMOCHHTETUYECKOM cpejie (PUCYHOK).

BakTepuii pona Lactococcus xapakTepu3yrOT Kak TpaMIOIOKUTENbHBIE, HE 00pa3yolne
CIIOp, Karajaa3o — OTPHUIATeIbHbIC, KOKKOBHIHONU (POPMBI, 00pa3yrolne MOJIOYHYIO KUCIOTY (10
98%) B mporecce cOpakuBaHHs caxapoB. [IepBUYHBIN M OIUH M3 CaMBIX TJIaBHBIX (P (EKTOB,
BbI3bIBacMbli MKbB, — BhizmeneHue um OBICTPOE HAKOIUIGHHWE JIaKTaTa, YTO BEIET K PE3KOMY
MOJIKMCIICHUIO CPEe/Ibl, BEI3BAHHOMY CHIDKEHHEM pH, mpu 3TOM; a B KUCJION Cpefie YCHIINBAeTCs
AKTUBHOCTh CHHTE3HPYEMbIX OaKTepHOLMHOB. MoOJOYHas KHUCIOTa — OJMH M3 OCHOBHBIX
KOHEYHBIX MeTabosuToB, oOpasyembix L. lactis ssp. lactis, romopepmenratuBapivu MKB, B
npouecce OpoxeHus 10 98% caxapa mpeBpaliaercs B MOJIOUYHYIO KHUCJIOTY, BCIEACTBHE YETO
cyoctpar nonkucistercs 1o pH=4.2 [2, 4, 9].

AHanu3 W3y4YEHHBIX CBOMCTB OaKTEPUOIMHMOJOOHBIX KOMILJIEKCOB, MPOAYLUPYEMBIX
ruOpuaHbIM mTaMMoM F-116 ¢ momoripio KommbioTepHOU Oa3bl ganubix BNPD (J. Berdy),
MO3BOJIUJI MIPEINOJIOKUTD, YTO MENTHUIHbIE KOMIIOHEHTHI B JINTEPATYpE HE OMUCAHBI U SBISIOTCS
HOBBIMH ITPUPOTHBIMU OMOJIOTHUECKH aKTUBHBIMH BeliecTBami [3].

[To cBoiicTBaM U CIIEKTPY aHTArOHUCTUYECKOI aKTUBHOCTH 3TH COETMHEHUSI COOTBETCTBYIOT
OPUHITOMY B HACTOSIIEE BpEMs ONPEACICHUI0 OaKTEpPUOIMHOB, K KOTOPBIM OTHOCST
TEPMOCTAaOUIIbHBIE MENTUIHO-0ENKOBbIE cOoeMHEHUs. BhicTpoe mposiBIeHHE aHTUMHKPOOHOTO
s dekra 6aKTepHOLIMHOB MOKET CBUIETEILCTBOBATH O MEMOPAHHOW HAIMPABIEHHOCTH NEHCTBUS
WHTHOMPYIOIINX BEIIECTB, XapaKTEPHOM ISl OOJIBIIMHCTBA U3BECTHBIX OakTepronnHOB [11].
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Pucynok - /lunamuka pocta (1) 1 aHTUMHKpOOHast akTHBHOCTH (2) mTaMmmoB Lactococcus lactis ssp.
lactis (p<0,05) ((A) npupoansiii utamm 194; B) 729; C) 1605; D) F-116, TecT-MuKkpoopranusm —
Micrococcus flavus)

Pe3ynpraThl HammMX SKCIEPUMEHTOB yKa3ajld Ha CIIOCOOHOCTh IITAMMOB JIAKTOKOKKOB
IPOSIBIIATE (DYHTHUITMIHYIO aKTHBHOCTH Ha MUKPOMHUIICTHI - 0TOOpaHHbie TecTsl Aspergillus niger
INA 00760 u gpoxcku Candida albicans INA 00763, kotopas coctaBmina 3325 en/mit (aKTHBHOCTh
paccuuTaHa 1o HI/ICTaTI/IHy). Crout 3aMCTUTDb, YTO YBCINYCHUC aKTUBHOCTH HA APOKIKU U I‘pI/IGBI
y JIaKTOKOKKOB COOTBETCTBOBajo 15-18 4 kymbruBupoBaHus. CroCOOHOCTH JIAKTOKOKKOB
noasuga L. lactis subsp. lactis x cuHTe3y (QyHrUIMIHBIX METaOOJIHMTOB SIBISCTCS PEIKUM H
MaJOu3y4eHHBIM CBOMCTBOM [12]. M3BecTHO, 4TO (DyHTHIIMIABI 00JaTaf0T TOKCHYHOCTBIO IS
YCJIOBCKA U ) KMBOTHBIX, HAKAIIJIMBAIOTCA B IIOYBE U BOAC, TAKUM O6p2130M, HOTpGGHOCTB HI/IHIGBOI>'I
MPOMBIIIIEHHOCTH, METUIIMHBI ¥ CETTLCKOTO X0341iCTBAa B HETOKCUYHBIX AHTUMUKOTUKAX PACTET C
KaXabIM TOOOM. B cBa3u ¢ sTtuM AKTYaJICH TIOHMCK HOBBIX (byHI‘I/II_[I/I,Z[HBIX BCIICCTB Cpcau
HEMaTOreHHBIX (HOpM MHUKpoopraHu3moB. Panee Owbu1o ycranoBiieHo, yto F-116 - mpomyreHT
TPEXKOMIIOHEHTHBIX aHTUMUKPOOHBIX KOMILIEKCOB, Ha3BaHHOTO aBTopamu JII'C, 1Ba 13 KOTOPBIX
3¢ (eKTUBHB TPOTUB TPAMIONOKUTEIbHBIX OaKTepHil MO THUIY HHU3WHA, a TPETHH ¢
MoJIeKyJIsIpHOM Maccoit M=506 Jla oTHeceH K TIpynne alKWIapOMATUYECKUX KETOHOB,
COJIEpXKAIINX TaK)Ke TUIPOKCHIIBHBIC TPYIIIbI, 001a1an G yHTUIIMIHOW aKTHBHOCTHRIO [3,13].

Cpenu omacHbIX KOHTAMHUHAHTOB — BO30yAMTeNel OOJIe3HEN MUIIEBOTO MPOUCXOXKICHUS,
CBSI3aHHBIX C MOTpPeOJIEHHEM IPOAYKTOB U3 MsCa MTHUIBI U CO3AAIOIINX BO3MOXKHBIE PUCKU IJIs
3I0pOBbs 4enoBeka, sBisitorcs Salmonella spp., Campylobacter spp., Listeria monocytogenes,
Staphylococcus aureus, Escherichia coli, 6aktepuu poxa Proteus.

Pe3ynpraThl Hammx uccieqoBaHMW mokazanu, uro mramm L. lactis ssp. lactis F-116
sbdextuBeH TpoTHB OakTepuii rpymmbl Kumeudod mnamouku (BI'KIT): Escherichia coli,
Salmonella gallinarum, Proteus vulgaris, Serratia marsescens u Ipyrux rpaMmoTpULATEIbHBIX
MHKPOOPIaHU3MOB, a TaK)Ke IpaMITooKuTeNbHBIX: Staphylococcus aureus, Micrococcua flavus,
Bacillus subtilis, Bacillus mycoides, Bacillus coagulans, Listeria monocytogenes, narudupyer
POCT MHKpPOMHUIETOB: Aspergillus niger, Fusarium oxysporum W Ipoxoked Saccharomyces
cerevisiae, Candida gualirmondii, Rhodotorula aurantica, 4acto KOJOHU3UPYIOIIUX MSCHOE
ChIpbe (TabnuIa).
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Tabnmuua - AHTUMUKPOOHBIN CIIEKTP ISHCTBHS pOIUTENbLCKHUX TamMMoB L. lactis subsp. lactis 729, 1605
1 ux rubpuga F-116 B cpaBHEHHH ¢ HU3HHOM

[ITammbl Husuw,
TecT-KynbTypa 729 1605 F-116 3000 ME/mn

I[I/IaMeTp 30H IMOJAABJICHUA pOCTa, MM

Micrococcus luteus 10+0,04 12+0,06 30+0,11 19+0,08

Bacillus subtilis 100,04 | 12+0,06 | 52+0,16 21+0,09

Bacillus coagulans 9+0,04 10+0,03 | 26+0,09 22+0,09

Listeria monocytogenes 8+0,03 940,03 21+0,08 16+0,07

Staphylococcus aureus - 12+0,06 | 21+0,08 18+0,06
Salmonella gallinarum 9+0,03 11+0,04 | 52+0,16 -
Serratia marcescens 8+0,03 940,03 21+0,10 -
Escherichia coli 10+0,04 11+0,04 19+0,08 -
Proteus vulgaris 9+0,03 10+0,04 | 19+0,08 -
Aspergillus niger - 940,03 17+0,07 -
Fusarium oxysporum - 8+0,03 14+0,06 -
Candida guillermondii - 9+0,03 14+0,06 -
Rhodotorula aurantiaca - - 16+0,07 -

Poct MKB, Hacensionux MakpoOpraHuM3M YeJIOBEKa, a TakKe IOCTYMAlOIIUX H3BHE,
3aBUCHUT OT MIPOUCXOJSIINX B HEM MPOIECCOB, B TOM YUCIIE CBOOOTHOPAIUKAIBLHBIX. AKTUBHBIC
dopmbl kucnmopona (ADK) 3amyckaioT mporpaMMUpPyeMyr0 KIETOYHYH) CMEpPTh — aIlomnTo3.
Haxomnenne A®K (B yacTHOCTH, MEPEKUCH BOAOPO/A) B MPOAYKTAX BBI3BIBAET MPOTOPKIOCTD
XKUpa U 00ecClBEUMBAHWE MACHBIX NMPOIYKTOB 3a CYET pa3pylIEeHUs MUTMEHTOB, YTO BEIET K
norepe kadectBa [8]. HMuHTepecen TOT (akt, yro HekoTtopsle MKB Moryr coxpaHsTh
YKU3HECTIOCOOHOCTh B MPHUCYTCTBHHM JOCTAaTOYHO BBICOKMX KoHIeHTpamuid H202. To, yto MKb
CIIOCOOHBI HE TOJBKO COXPAHATh KU3HECMOCOOHOCTh, HO U JICTUTHCS B YCIOBHSIX JHOCTATOYHO
CHJIbHBIX OKHCJIMTEIbHBIX CTPECCOB CBUAETEILCTBYET O TOM, UTO B UX KJIETKaX €CTh (pepMEHTHI
AQHTUOKUCIUTEIBHOM 3alUThI, HarpuMep, cynepokcuaaucmyrtasza (CO/).

beuno BeIsBIEHO, uTo THOpUAHBIA F-116 oOmanmarot Beicokoit COJl-aktuBHOCTHIO (110 30
en/mr Oenka).

[TomydeHn HOBBIM HeTOKCHYHBIA Tipenapat— Oaktepuonun JII'C. [Ipenapar auoduiasHOM
CYIIKH 00J1a/1aeT MUPOKUM CIIEKTPOM OAKTEPULIUIHOTO U (PYHTHIIMIHOTO NEHCTBUS. AKTHBHOCTD
no Hu3uHy - 1100 ME/Mr, mo nwucratuny - 1150 exn/ mr. Xopomo pactBopum B Boxe. [lpu
pacTBOpPEHUH B BOJIE B KomuuecTBe |OMI/MIT BBIIEpKUBACT KHUIISIYCHNE, aBTOKJIABUPOBAaHKE TIpH |
aT™ B TedeHue 2-X yacoB. CtabuiieH B mupokom nuama3one pH - ot 2,4 o 8,0.

3akiaro4enue

[lokazaHa BO3MOXXHOCTb MPAKTHUYECKOTO HCHOJIB30BAHUS OaKTEPHUOLMHOOPA3YIOIINX
JAKTOKOKKOB B Ka4eCTBE OMOJOIMYECKUX KOHCEPBAHTOB.

BrusiBieno, uro pekomOunanTHbii mtamMm F-116 o6nanaer Boicokoit CO/l-akTHBHOCTBIO,
YTO MO3BOJIUT CO31aTh 3(P(PEeKTUBHBIE MpenapaThl AJIs1 CHUXKEHUS OKUCIUTEIbHON TOPYH Msica ITPU
XpaHEHUHU.
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HoBass TexHONOTMs TPUMEHEHHs MpeagaraeMoro OHOKOHCEpPBaHTA 3KOJIOTMYECKH
Oe3omacHas, dHeprocoOeperaroas U MOXKeT ObITh PEKOMEHJIOBaHA I O0OpabOTKH MHUIIEBOTO
CBIPbSl B IENSAX JUIMTENHLHOTO XpaHeHus. [Ipu yBenTMYEeHWHM BPEMEHH XPaHEHUS TMOBBIIIACTCS
MUKpOOHOJIOruyecKass O€30MacHOCTh ChIpbsi U MHUIIEBas LEHHOCTh TOTOBOM MPOAYKIIHU.
PexomOunanTHbiii mramm F-116 MOXHO pekoMeHIOBaTh IJsl CO3AaHUS OMOKOHCEPBAHTOB C
npedbnoTuueckuM 3P HeKToM.

CrnemyeT OTMETUTBH, YTO MIPEICTABICHHBIE SKCTICPUMEHTAIBHBIE TaHHBIC UMEIOT HAYYHBIA U
MPAKTUYECKHUI MHTEpEC B IJIaHE MCIIOIb30BAaHUS HOBBIX IITAMMOB, CUHTE3UPYIOLIUX IMOJIE3HbIE
OMOJIOTUYECKH AKTUBHBIC BEIIECTBA YHHKAIBHON CTPYKTYPBI, BO3SMOXKHOTO MPUMEHEHHUS ITHX
KynbTyp, umetomux cratyc "GRAS", B kauecTBe OMOKOHCEPBAHTOB C OMOJIOTUYECKH aKTUBHBIMU
MeTabonmutamMu. B mepcnekTuBe psi Mep, HANpaBICHHBIX HAa YMEHBIICHHE HWCIOJIb30BaHUS
KOHCEPBAHTOB XUMUYECKOU MPUPO/IbI U AHTUOMOTUKOB, YBETMYEHHE CPOKOB TOJAHOCTH, TPUBEIET
K yIy4IICHHIO KaueCTBa HMCXOJHOTO CHIPbSI IS MPOU3BOJCTBA HOBBIX BBICOKOKAYECTBEHHBIX
MUIIEBBIX MTPOTYKTOB.
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