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The aim of the research was the impact of non-thermal electromagnetic radiation of superhigh fre-
quencies with waves of millimeter range on threonine amino acid synthesis by bacteria Brevibacterium
flavum for ordinary (non-mutant) and mutant strains.

The frequencies of millimeter range waves were selected according to previous works as 41.76; 42.2
and 61.0 GHz. The exposition was 10 min. The control samples of bacterial suspension in the flasks were
kept under the same conditions as the test ones. Irradiated suspensions were used as inoculum for fermen-
tation on molasses wort at t = +30 °C with aeration. After cultivation for 3 days the samples irradiated
with frequency 42.2 and 61.0 GHz gave an increase in colonies forming units, respectively, 1.4 and 1.9
times compared to the control for the non-mutant strain. The quantity of synthesized threonine was deter-
mined by thin-layer chromatography on the plates of ciluprevir. A significant increase of the threonine
content in the culture fluid was observed for the non-mutant strain (70% compared to control) after the
irradiation with frequency 61.0 GHz. The splitting of the sown colonies pigmentation was observed: the
control samples were mostly pigmentated, and irradiated bacteria lost this ability immediately after expo-
sure, but after the culturing the irradiated samples restored pigmentation. The pigmentation ability was
confirmed by the data on the accumulation threonine in the culture fluid.

The Brevibacterium flavum mutant strain did not respond to the irradiation, this influence was nega-
tive for generative abilities and accumulation of threonine in the culture fluid.

Key words: Brevibacterium flavum, threonine, nonthermal electromagnetic radiation, millimeter
range waves.

The producing of amino acids used
industrial biotechnological synthesis based
on the ability of cultures to form certain
essential amino acids in large amounts (lysine,
methionine, leucine, isoleucine, tryptophan).

Increasing of amino acid synthesis can be
achieved in different ways: by amplification of
the range of used substrates, by application of
high-productivity strains by auxotrophic and
regulatory mutants. Therefore, the main role
in the technology holds a biological agent — a
strain-producer and its performance for the
target amino acid.

The “wild” strains of Corynebacteria
consume the total precursor in the synthesis
of lysine and threonine — aspartic acid
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semialdehyde — mainly for the synthesis
of threonine. This is because the activity of
homoserine dehydrogenase is 15 times higher
than degidrodipikolinatsinthetase activity
(the first enzyme of lysine direction). Really
the biosynthesis of lysine begins after the cells
have been saturated by threonine, methionine
and isoleucine [1, 2].

The ways of increasing of the threonine
synthesis can be obtained by using mutant
strains in which homoserine dehydrogenase is
not sensitive to threonine. And also treoninde-
hydrohenase which controls the synthesis of
isoleucine from threonine and degidrodipiko-
linatsinthetase responsible for the synthesis of
lysine — both enzymes are repressed.
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Selection and genetic engineering of amino
acid producers, search for different ways
to improve the biosynthesis of amino acids
(particularly by action of physical mutagens)
is an actual problem and the methods, which
can act on amino acid producers to enhance
the synthesis of target products are explored
[3,4].

Oneofsuchmethodsistheimpactofexternal
factors that can regulate cell producers’
metabolism, for example, electromagnetic
radiation (EMR) of superhigh frequencies (30—
300 GHz) or waves of millimeter range with
non-thermal power. The possibility toinfluence
on their viability, speed of height, biosynthesis
by means of this radiation was shown for many
microorganisms, for example, yeasts [5],
E.coli[6], Corynebacterium[7]. It was observed
that theirradiation in this frequency range can
cause significant effects on living organisms
[8, 9]. Unlike the ultraviolet and x-ray,
millimeter range is non-ionizing. Usually
the effect of a some of selected biologically
active frequency bands is examined [10, 11].
Different frequencies can inhibit or increase
cell activity [7, 12]. The biological effects of
microwave millimeter irradiation action had
a sharp resonance character depending on the
frequency of exposure [13].

It is believed that non-ionizing electro-
magnetic radiation is not a mutagenic factor
for the cells. However, the experiments
indicate that changes in life processes of cells
after exposure to millimeter waves persist for
several passages of culture [10, 14].

From this point of view it is interesting
to compare how the normal culture and
mutant strains respond to biologically active
radiation. Such data can be useful for finding
out of the mechanisms of non-ionizing weak
EMR action on expression of genes in cells.
In this study we investigated a possibility of
using of millimeter microwawes (MMW) for
the increase of threonine amino acid synthesis
by bacteria Brevibacterium flavum on the
example of normal (non-mutant) and mutant
strains.

Materials and Methods

The experiments were conducted in the
laboratory. Here we used source and mutant
strains of Brevibacterium flavum from
Collections of microorganisms and lines of
plants for food and agricultural biotechnology
of State Institution “Institute of Food
Biotechnology and Genomics of the National
Academy of Sciences of Ukraine” [1, 2].

To prepare the test samples for millimeter
EMR, we transferred cultures onto shoals with
sloped enriched meat infusion agar and grown
for 24 h at t = 30 °C. Based on daily cultures
we prepared bacterial suspensions with
sterile saline solution (cell titer 10-107) and
distributed in sterile conical flask 100 cm?,
volume of the suspension was 7 cm?, the layer
height — 3.4 mm. From these flasks we selected
the control samples, which after serial dilutions
we sowed in Petri dishes from infusion peptone
agar (IPA)todeterminetheinitial concentration
of the bacterial suspension.

Prior to the irradiation exposure we cooled
the cell suspension to t = +4 °C, since the
lack of nutrients in the medium and cooling
increases the sensitivity of cells to the effects
of weak external field [11].

Microwave irradiation was carried out at
three frequencies which were selected according
to published data [7, 10, 15, 16] — 41.76 GHz;
42.2 GHz and 61.0 GHz. The exposition was
10 min according to the method of activation
described in [11]. The control samples of
suspension were not subjected to radiation,
but kept under the same conditions as the test
samples.

Fig. 1 shows the scheme of installation
for irradiation of cell suspensions. The source
of linearly polarized EMR was microwave
generator (1) G4-141 with working frequency
range 37-53 GHz and G4-142 — frequency
range 53—78 GHz. The error of setting of the
emission frequency was <0.005 GHz. The esti-
mated average power density was 0.07 mW /cm?.
For each sample we set the microwave frequency
of microwave electromagnetic radiation. The
radiation was submitted through the waveguide
(3) to the coordinated horn (2), to the bottom of
the flask (4) with cell suspension (5).

1 — generator

2 — horn

3 — waveguide

4 — flask

5 — bacterial
suspension

Fig. 1. Scheme of installation for irradiation
of cell suspensions
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After the irradiation of Brevibacterium
flavum suspension in sterile conditions we
prepared a series of successive dilutions
in saline to determine the concentration
of the Dbacterial suspension before the
fermentation on molasses wort: adding 0.5 cm?®
of culture to 4.5 cm? of saline. Last dilutions
were grown in IPA in thermostat at
t=+ 30 °C. The obtained colonies were counted
on the third day.

The irradiated suspension was used as
inoculum for fermentation on molasses
wort. The sowed bacterial culture on
the liquid culture wort was cultured at
t = + 30 °C in a shaker aeration conditions
(vibration frequency 220 min™?).

The quantity of synthesized threonine was
determined by thin-layer chromatography
(TLC)ontheplatesof ciluprevir. Thistechnique
is designed to measure the mass concentration
of threonine in the culture fluid obtained in the
threonine biosynthesis (measuring range from
5 g/dm? to 120 g/dm?®) and the mass fraction
of threonine in concentrated liquid product
containing threonine (measuring range from
2% to 20% )

The method is based on the separating
of threonine from other amino acids,
further coloring of spots in the reaction
with ningydrine, elution of obtained colored
complex and determining of the optical density
of eluate. The optical density is proportional to
the content of threonine in eluate.

The mass concentration of threonine in
the culture fluid, X, g/dm3, was determined
according to the formula:

where D, 5, and Dy — arithmetic mean value
of optical density of standard solutions with
mass concentration of

2.5 and 5.0 g/dm?, respectively;

D — the arithmetic mean value of the
optical density of the analyzed solution;

2.5 — the mass concentration of standard
solution, g/dm3;

n — the multiplicity of dilution culture
fluid sample.

For the final result we took the arithmetic
mean of +two parallel definitions. The
difference between them with respect to their
arithmetic mean values did not exceed 10%.
The calculations were performed up to the
first decimal place.
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The statistical processing of the results
was performed by calculating the arithmetic
mean values, their standard deviations and
errors. To determine significant differences
between the average values was carried out
using Student’s criterion. The differences
were considered statistically significant at
P <0.05.

Results and Discussion

Previous studies with S. cerevisiae
showed a sharp resonance effect of the milli-
meter microwaves. Therefore, the series of
experiments on irradiation of the samples
cultures using generator G4F-141 was carried
out for the frequency of 41.76 GHz, identified
as stimulating for the culture yeast, and
42.2 GHz (defined as active in [7] and [10]).

We determined the generative ability and
the adaptive properties of cultures after the
irradiation these frequencies. After reseeding
and several dilutions the initial concentration
of culture before the growing on molasses
wort varied significantly, therefore for the
convenience the increasing of CFU was shown
compared with the test specimens before
fermentation on molasses wort which was
determined after the screening of inoculum
before fermentation on molasses wort.

Our studies have shown that the irradiated
1-day bacterial suspension after growing
in molasses wort for 72 h demonstrated
a stimulating and inhibitory effect of
electromagnetic radiation, the character of
which depends on EMR frequency (Table 1).

It was established that processing by EMR
at the frequency of 41.76 GHz of seeding
material, which increased generating ability
for yeast Saccharomyces cerevisiae, on
Corynebacterium caused a negative effect, but
the exposure to irradiation at the frequency
of 42.2 GHz stimulated growth processes
after fermentation on molasses wort that was
determined by CFU after sowing on Petri
dishes. It was also noted some reduction of CFU
in experimental samples after the exposure,
but before the cultivation on molasses wort.

It is known that clones producers of amino
acids which are capable to their increased
synthesis have the color from yellow to brown
and it is possible to evaluate this ability by
counting the colonies grown on IPA that
have different colors. But the cells become
discolored before losing viability. In the view
of the information about a certain difference
in the impact of microwave electromagnetic
radiation on different strains we investigated
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Table 1. Influence of microwawe EMR on generative ability of original (non-mutant) strain
Brevibacterium flavum after 3-day fermentation of molasses wort

Number of colony forming units, CFU/cm?

EMR frequency, GHz

of samples before the

Increasing of

of sample after the colony number,

fermentation on molas- | fermentation on mo- N
ses wort lasses wort
Control (without irradiation) (6.0 = 0.7)x10° (5.1 = 0.6)x108 85.0
41.76 (3.4 % O.2)><106 1.4+ 0.1)><108 41.2%
42.20 (2.6 = 0.3)x10° (3.2 = 0.4)x108 123.1%

Note: hereafter * — P < 0.05 to compared with control.

pigmentation of irradiated and non-irradiated
original colonies and mutant strains of
Brevibacterium flavum. It was noted that a
mutant strain is auxotrophy, so the impact of
the additional exposure may cause unexpected
effects.

In this study we used less dilution of the
samples before irradiation (Table 2).

However, it should be noted that at high
initial concentration of seeding material more
pronounced downward trend of irradiated
samples was observed that can not be explained
only by the inaccuracy of sowing and dilutions,
as in the smaller initial concentration.
Consequently, there has been some reduction
in the viability of the irradiated cells
Brevibacterium flavum both the non-mutant
and the mutant strains.

It should be noted that the irradiated
cultures formed different colony sizes and
different pigmentation. For the mutant
strain of the experimental samples before
fermentationonmolasseswortasplittingofthe
size and color of the colonies was observed: to
41.76 GHz frequency — near 5% of small white
colonies of the total number of small colonies
and 0.04% of large yellow colonies of the
total number of yellow colonies; to 42.20 GHz
frequency — near 10% of small white colonies
of the total number of small colonies and
0.06% of large yellow colonies of the total
number of yellow colonies. In the control
variant mutant colonies as well as the original
strains have yellow color, the number of large
colonies — from 40 to 50% . The presence of
different sized colonies indicates different
adaptive ability of irradiated and non-
irradiated cultures; large colonies probably
are better adapted to changes and began to
develop sooner.

Itwasobservedthatinthecaseofirradiation
of more concentrated suspension of bacteria
the colonies number after the screening on
solid culture medium immediately after
irradiation also showed a tendency to decrease
on the order compared with the control. This
concerned both the original and the mutant
strains.

It could be noted that the mutant strain
after the fermentation on molasses wort had
more divergence of pigmentation. After the
fermentation in control samples gave growth
by 15% of white colonies; for 41.76 GHz
frequency irradiation 33% of colonies were
without pigmentation; for 42.2 GHz frequency
colonies gave growth by 50% without
pigmentation.

Determination of threonine by TLC
confirmed the correlation that pigmented
colonies are more productive for the content
of threonine: threonine content was decreased
compared with the control samples after 4 and
5 days of fermentation on molasses wort.

Thus, comparing the effect of frequency
radiation, we can say that microwave
electromagnetic radiation at the frequency
of 42.2 GHz caused more deviations from the
controlindicatorsbothnon-mutantand mutant
strainthanthefrequencyof41.76 GHz. Despite
the slight increase of generating ability after
the fermentation of non-mutant strain the
seeding samples irradiated at the frequency
of 42.2 GHz, it can be argued that the overall
effect of microwave electromagnetic radiation
for the ability of the non-mutant and mutant
strains Brevibacterium flavum to synthesize
increased amounts of threonine is negative.
Moreover, the tendency to reduce the number
of CFU of the samples after irradiation before
fermentation on molasses wort was observed
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Table 2. Impact of EMR on generative ability of the mutant and non-mutant strain Brevibacterium flavum
after fermentation on molasses molasses wort

Number of colony forming units, CFU/cm?®
EMR frequency, Sample before the fermentation Sample after the fermentation
GHz in molasses wort in molasses wort
Non-mutant strain Mutant strain Non-mutant strain Mutant strain
Control " 8 + 8
(without irradiation) (2.00.1)x10 (1.2 0.1)x10
7 7 >10'! >10'!
41.76 (3.5 £ 0.3)x10 (4.2 = 0.5)x10
42.20 (1.6 = 0.2)x107 (4.3 = 0.3)x10"

relatively to the control samples that were
under the same conditions during the study,
but without irradiation, which also confirms
generally unfavorable biological effects of
irradiation at these frequencies.

From the literature it is known [7] that
the impact of irradiation frequencies of
42.2 GHz and 61.0 GHz had a different
direction (character) on enzymatic activity
of Corynebacterium tuberculosis. Therefore,
further experiments were carried out, irradia-
ting one-day culture, which was then used as
a seeding suspension for fermentation, at the
frequency of 61.0 GHz using generator G4-142.

The results of irradiation effects of EMR
microwave on the generating ability of the non-
mutant and mutant strains Brevibacterium
flavum are shown in Table 3.

From Table 3 results it can be concluded
that irradiation at the frequency of 61.0 GHz
did not significantly affect cell viability, both
the non-mutant and the mutant strains before
the fermentation (with a tendency to increase
within the error of the experiment).

As for increasing of the number of CFU,
which was determined after the fermentation
on molasses wort, then the non-mutant strain
under the action of irradiation at the frequency
of 61.0 GHz the number of CFU increased
almost 1.9 times, the number of CFU of mutant
strain both in control and in the experiment
remained almost unchanged.

It was also noted that the sowed samples on
Petri dishes after irradiation were mainly non
pigmented colonies (the percentage pigmented
colonies was 0.5-1% ) in the populations of the
non-mutant and the mutant control samples —
only pigmented colonies grew. This means
that under the influence of irradiation at the
frequency of 61.0 GHz the cells of non-mutant
and mutant strains grown on IPA lost the
ability to synthesize the pigment. Moreover
percentage of non-pigmented colonies of
mutant strain was higher.
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However, after four days of the
fermentation on molasses wort most of the
colonies (90%) of Brevibacterium flavum
irradiated at the frequency of 61.0 GHz
were pigmented. So, after the fermentation
the cells recovered their properties, had a
greater growth rate, low percentage of non
pigmented colonies remained in population.
But only 50% of colonies from the population
of the irradiated mutant strain-producer
Brevibacterium flavum were pigmented.

Fig. 2 shows the threonine content in
the culture fluid after the fermentation on
molasses wort bacteria of Brevibacterium
flavum that were irradiated at the frequency
of 61.0 GHz, determined on the second, third
and fourth day of cultivation.

Thus, according to diagram in Fig. 2,
irradiation at the 61.0 GHz frequency of the
non-mutant strain Brevibacterium flavum
positively impacted on threonine biosynthesis:
quantity of this amino acid in the irradiated
samples both after fermentation on the second
and the third and on the fourth day was
bigger than in the control samples. Maximum
of threonine content in the culture fluid
was observed on the third day of growth for
irradiated strain (10.2 g/dm?), i.e. the increase
compared to 6.0 g/dm? in the control was 70%
(P < 0.05). But for the mutant strain such
dependence was not noted even after 4 days of
the fermentation. On the contrary, a higher
threonine content was in the control sample of
the mutant Brevibacterium flavum strain.

So, the influence of nonthermal EMR
MMW on the Brevibacterium flavum —
strains-producers of threonine at the
frequencies of 41.76 GHz, 42.2 GHz 61.0 GHz
was investigated. The studies have shown the
multidirectional character of the irradiation
effect on these frequencies, which agree
with previous studies.
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Table 3. Impact of EMR MMW on generating ability of the non-mutant and mutant strain
Brevibacterium flavum after 4-days fermentation on molasses wort

Number of colony forming units, CFU /cm3 Increasing of
colony number,
EMR fre- Non-mutant strain Mutant strain N
uency,

E Gsz Sample before Sample after the fﬁglfp: 1?11};1):11;(1);;? Sample after the Non- Mutant
the fermentation | fermentation in tion in molasses fermentation in | mutant strain
in molasses wort molasses wort wort molasses wort strain

Control

(X;;}éfl’;t (8.3£0.8)x10° | (4.0 =0.3)x10% | (6.6 =0.7)x10% | (17.2+0.9)x10% | 48.2 260.6

tion)
61.0 (8.6 = 0.8)x10% | (7.8 £0.8)x10%* | (7.8 =0.8)x10% | (20.0 =1.0)x10® | 90.7* | 256.4

Fig. 2. Effect of irradiation of Brevibacterium flavum at the frequency of 61.0 GHz
on threonine productivity after fermentation (M mark — for a mutant strain)

The stimulatory action of irradiation
Brevibacterium flavum by the method of [11]
at the frequency of 41.76 GHz, which is active
for yeast Saccharomyces cerevisiae was not
confirmed.

There was a tendency to reduce CFU
irradiated samples before the fermentation
in molasses wort relative to control at the
frequencies of 41.76 GHz and 42.2 GHz. As
for the 61.0 GHz frequency, this indicator did
not change or tended to increase.

After the fermentation on molasses
wort for 3 days it was observed an increase
in CFU of the samples that irradiated
at the frequencies of 42.2 GHz and
61.0 GHz, respectively, 1.4 and 1.9 times
compared to the control for the original
strain. For the mutant strain, the increase in
generative abilities was not found.

There was also the splitting of sown colonies
by pigmentation, the control samples were

usually pigmented, the irradiated samples to
some extent lost this ability immediately after
the irradiation, but after the fermentation the
irradiated samples recovered pigmentation
and/or were probably had a higher growth
rate, and the ability to pigmentation was
confirmed by the data on threonine content in
the wort. The Brevibacterium flavum mutant
strain did not respond to the frequency of
42.2 GHz and 61.0 GHz or this influence
was negative (by splitting pigmentation and
accumulation threonine in the culture fluid).
A significant increase of threonine content
in the culture fluid was observed for the non-
mutant strain (70% compared to control)
after irradiating at a frequency of 61.0 GHz.
We consider that the influence of EMR MMW
has epigenetic mechanism and occurs as an
adaptive response to irradiation, such as DNA
methylation of certain areas of the genome
that is reversible. This is confirmed as a short-
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term decrease in the coloration of the colonies,
which is restored after a certain number of
generations after cultivation on a nutrient
medium and splitting of the irradiated
colonies by pigmentation. This also explains
the increase in the synthesis of the target
product — threonine — after the fermentation
of the non-mutant strain, in contrast to the
mutant, for which a certain region of the
genome which is responsible for the synthesis
of methionine from homoserine already has
been blocked.
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HociimryBany BIJINB HETEIJIOBOTO €JIeKTPO-
MarHiTHOT'O BUIIPOMiHIOBaHHSA HAJABUCOKOI YacTo-
TH Ha CUHTE3 TPEOHiHY 0aKTepiaAMU HEMYTAHTHOTO
Ta MyTaHTHOTO miTaMiB Brevibacterium flavum.

YacTtoTn oOIpoMiHIOBaHHS OyJo obOpaHO
3a JaHWUMU IIONepemHix pobit — 41,76, 42,2
i 61,0 I'T1. Excoosuiia cramosuaa 10 xB. Kon-
TPOJIbHI 3pasKu OaKTepiaJbHOI CycIeH3ili B KOJ-
0ax BUTPUMYBaJIU 3a TaKUX CaAMUX YMOB, IIO
¥ pocaigui. OmpomineHi cycmeHsii BUKOpPHCTO-
ByBaJIU AK 1HOKYJAT AJIS 3aciBaHHS Ha MeJIICHE
cycao 3a t = +30 °C 3 aepartieto. Ilicasa KyabTUBY-
BaHHSA npoTaroM 3 aib y 3paskax, ki 0yJio orrpomi-
HeHo Ha yactorax 42,2 ta 61,0 I'T'1, crmocTepiranu
30i/IbIIIEHHS KOJIOHIYyTBOPIOBAJIBHUX OAWHUIH B
1,4 Tta 1,9 pasa, IOPiBHAHO 3 KOHTPOJIEM SK BU-
xigauMm miramoM. He miATBepa KeHO CTHUMYJIIO-
BaJbHUU xapakTep onpoMineHHsa Brevibacterium
flavum gacrororo 41,76 I'T1x, 1110 € AKTUBHOIO IJIS
IpixxmkiB Saccharomyces cerevisiae.

KinbKicTh CHUHTE30BaHOTO TPEOHiIHYy BU3HA-
Yyajau MeTONOM TOHKOIIAapoBOi xpomartorpadii Ha
cuay(dosIOBUX ILJIACTUHAX. 3HAUHE 30iJbIIIeHHS
BMiCTy TpeOHiIiHYy B KyJbTypaJdbHIA piguHi BU-
sBJIeHO i HemyTaHTHOTO miramy (70% mopis-
HAHO 3 KOHTPOJIEM) MicJs BIJIMBY Ha YacTOTi
61 I'Tu. Cmocrepirasocs po3IielieHHs KOJOHiH
3a IirMeHTAaIli€lo iciia IepeciBaHHA: KOHTPOJIbHI
3pasKu IIepeBaykHo Oyjiu 3a0apBJieHi, a OIpoMiHe-
Hi 6axTepii BTpaTUIN 110 3JaTHICTb OAPAa3y IIiCJIs
OIIPOMiHEHHSA, OHAK ITiCJIA KYJIbTUBYBAHHS OIIPO-
MiHeHUX 3pasKiB mirmenrariia OyJa BigHOBJIeHA.
31aTHiCTh 10 mirMeHTaIlii miATBepAKEeHO TaHUMU
IIPO HaKONUUeHHA TPEOHIHY B KyJAbTYpPaJbHIN pi-
muuai. MyraaTauii mram Brevibacterium flavum
He pearyBsaB Ha OIpPOMiHeHHSA abo Iieil BILIUB OyB
HEeTaTUBHUM 3a T'eHePaTHUBHOIO 3JAaTHICTIO Ta HA-
KONMUYEHHAM TPEOHIHY B KYJbTYpPaJbHill piguHi.

Knwuosi cnosa: Brevibacterium flavum, tpeo-
HiH, HETeIJIOBe eJIeKTPOMAarHiTHe BUIPOMiHIO-
BaHHA, XBUJIi MiJIiMeTpPOBOTO Aiama3oHy.
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UccnenoBanau BIUSHIE HETEIIJIOBOTO 3JI€KTPO-
MArHUTHOI'O M3JIYYEHUS CBEPXBBICOKOM YaCTOTHI
MUJIJIIMETPOBOTO [Ualla30Ha Ha CUHTE3 TPEOHWHA
0aKTEePUSIMU HEMYTAHTHOTO ¥ MYTAHTHOTO IIITAM-
MoB Brevibacterium flavum.

YacToThl Hu3JAyUYeHUs OBLIM BBIOPAHBI IIO
OJaHHBIM IIpedbIAyInux pabor — 41,76, 42,2
u 61,0 I'Tn. 9xcmosunusa cocrasasaa 10 mMuH.
KouTtposbabie 00pasiibl 0aKTepraIbHOM CYCIIeH3UN
B K0JI0AaX BBIJIEP:KUBAJIN B TeX K€ YCIOBUAX, UTO U
omnbITHBIE. OOJIyUeHHbIE CyCIIeH3UH UCIIOIH30BaN B
KauyecTBe MHOKYJIATA IJIs 3aceBa Ha MeJAacCHOe CyC-
Jo ipu t = +30 °C ¢ aspanueii. ITociie KyabTUBHPO-
BaHU B TeUEHME 3 CYT B 00pasIiax, 00JyIeHHbIX Ha
yacrorax 42,2 u 61,0 I'T'11, mabrogaan yBeIndeHne
KOJIOHUII00PA3YIOINX eQUHUIl, COOTBETCTBEHHO B
1,4 u 1,9 pasa mo cpaBHEHUIO ¢ KOHTPOJIEM B Kaue-
CTBe UCXOAHOTO ITamMmMa. He moATBepAUIICS CTUMY-
JUPYIOIUNA XapakTep o0ayuenus Brevibacterium
flavum gacroroii 41,76 I'T1, akKTUBHOM AJIST APOIK-
sKeit Saccharomyces cerevisiae.

KosmnuecTBO CHHTE3MPOBAHHOIO TPEOHWHA
OIIPeesIsAIn MEeTOIOM TOHKOCJIOWHOM XpoMaTorpa-
¢dum Ha curydosoBUX ILIACTHHAX. SHAUUTEIbHOE
yBeJIUYEeHNe COAEeP:KaHUs TPEOHHHA B KYJbTY-
PaNbHOM KUAKOCTH ITOJIYUEHO MJI HeMYTaHTHOTO
mramMma (70% 1o cpaBHEHHUIO ¢ KOHTPOJIEM) IIOCTIe
BosgericTBusa Ha yacrore 61,0 I'T. HabGaromaaoch
pacimerienre KOJIOHUM II0 TUTMEHTAIIUM II0CJIe
repeceBaHUA: KOHTPOJbHBIE 00Pa3Ilbl B OCHOBHOM
OBLIN OKpAaIlleHbl, a 00JyUeHHbIe 0aKTepuu yTpa-
TN 3TY CIIOCOOHOCTE Cpasy Iocjie O0JIyUeHrsT, HO
Imocjie KyJIbTUBUPOBAHUA OOJYyUYEHHBIX 00pasI[oB
nourMeHTanusa ObLIa BoccTaHoBieHA. CIIocOOHOCTH
K IUTMEHTAI[U TOATBeP KIeHa JaHHBIMU O HaKOII-
JIEHUW TPEOHWHA B KYJbTYPAJIbHOH KUIKOCTH.
MyranTabiii mramm Brevibacterium flavum He
pearupoBaJ Ha 00TyueHme 160 9TO BAUSHYE ObLIO
HEraTUBHBIM II0 T€HEePATUBHON CIIOCOOHOCTH U HA-
KOILJIEHUIO TPEOHUHA B KYJIbTYPAJIbHOI sKUIKOCTH.

Knrwoueswvte cnosa: Brevibacterium flavum, Tpeo-
HUH, HETeIlJIOBOE 3JIEKTPOMATrHUTHOE U3JIyUeHIe,
BOJIHBI MUJIJIIMETPOBOTO AUama30Ha.
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