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The aim of the work was to study the effect of calcium and magnesium cations on NADP'-
dependent glutamate dehydrogenase activity (key enzyme of biosynthesis of Acinetobacter
calcoaceticusIMV B-7241 surface-active aminolipids) followed by modification of medium composition
and determining antimicrobial and antiadhesive activity of synthesized surfactants.

The strain IMV B-7241 was grown in medium with ethanol. NADP"-dependent glutamate
dehydrogenase activity of the cell-free extract was analyzed using the formation of glutamate in the
oxidation of NADPH. Surfactants were extracted from supernatant of cultural liquid by mixture of
chloroform and methanol (2:1). Antimicrobial against bacteria properties of the surfactants were
determined by index of the minimal inhibitory concentration. The number of attached cells and the
degree of biofilm destruction were analyzed spectrophotometrically.

It was established that in the presence of 10 mM Ca?" and Mg? NADP'-dependent glutamate
dehydrogenase activity in the cell-free extract increased to 1.5 times in comparison with that without
cations. Increasing concentration of magnesium sulfate to 0.2 g/I, or adding CaCl2 (0.1 g/l) into
cultivation medium of IMV B-7241 strain was accompanied by rise of NADP*-dependent glutamate
dehydrogenase activity in 2.4 and 3.0 times respectively, as well as increasing antimicrobial and
antiadhesive activity of synthesized surfactants. Minimal inhibitory concentration of surfactants
synthesized in modified media against some bacteria was in 1.3—3.5 times, adhesion on abiotic surfaces
treated with such surfactants in an average of 5—-17% lower, and the degree of biofilm destruction in
7—13% higher as compared to indicators for the surfactant produced in the base medium.

The obtained results indicate the possibility of regulating antimicrobial and anti-adhesive
activity of surfactants under producer cultivation.
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Earlier research [1, 2] has established the
dependence of antimicrobial and anti-adhesive
activities of surface-active substances
(surfactants) produced by Acinetobacter
calcoaceticus IMV B-7241 on the presence of
growth factors and certain microelements
in the culture medium. Changing yeast
autolysate and microelements mixture in
the medium containing ethanol to copper
sulfate and iron sulfate was followed by
an increase of surfactants production [3],
yet their antimicrobial and anti-adhesive
activity decreased [1, 2]. We supposed that
the phenomenon might be caused by microbial
surfactants being secondary metabolites
commonly synthesized as a complex of such
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compounds [4] whose ratio (and therefore, the
properties of the final product) may change
depending on the different conditions of the
producer cultivation.

By their chemical nature, surfactants of
A. calcoaceticus IMV B-7241 are a complex
of neutral, glyco- and aminolipids [4].
According to the data from literature [5, 6],
aminolipids are more efficient antimicrobial
agents than glycolipids, and neutral lipids
are characterized by very low antimicrobial
activity. Therefore, an increased fraction
of aminolipids might be accompanied by
a stronger antimicrobial activity of the
surfactants. However, today the influence
of cultivation conditions on surfactants’
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antimicrobial and anti-adhesive activity and
the possibility of regulating them remain
outside the researchers’ attention, although
the first studies concerning the link between
the chemical composition of microbial
surfactants and their properties go back almost
fifteen years [7]. Meanwhile, according to
[8], the biosynthesis of aminolipids with pre-
formed properties is impossible, and can be
only achieved by post-fermentation chemical
modification of the synthesized surfactants
or using respective gene-modified producer
strains [9].

In[1, 2] we suggested that in the presence
of yeast extract and microelements mixture
in A. calcoaceticus IMV B-7241 cultivation
medium, the content of aminolipids in the
produced surfactant complex is higher than
in that obtained in the medium with copper
sulfate and iron sulfate. Also, we assumed
that among the microelements composing the
cultivation medium for strain IMV B-7241
there can be cations activating NADP*-
dependent glutamate dehydrogenase — a
key enzyme of aminolipids biosynthesis in
this strain [10]. Later this hypothesis was
experimentally supported. Thus, later it was
showed [11] that zinc cations are activators of
NADP"-dependent glutamate dehydrogenase,
and adding Zn?" (38 pM) into the medium
containing ethanol and sulfates of copper
and iron was followed by the production of
surfactants with higher antimicrobial and
anti-adhesive activity.

According to literature [12, 13] the
activators of NADP*-dependent glutamate
dehydrogenase in microorganisms are the
cations of calcium and magnesium. Thus, in
the archaea Thermococcus sp. this enzyme’s
activity increased in the presence of 5 mM
CaCl,, MgCl, and MnCl, [12]. Later [13] it was
showed that cations of calcium and magnesium
also activated NADP*-dependent glutamate
dehydrogenase in the archaea Thermococcus
waiotapuensis: under 10 mM CaCl, and 10 mM
MgSO, the activity rose 1.3 times compared to
the control without metal cations.

Hence, the purpose of this work is to
study influence of calcium and magnesium
cations on the NADP*"-dependent
glutamate dehydrogenase activity of
A. calcoaceticus IMV B-724 cell-free extract
with the following modification of cultivation
medium composition and determining
antimicrobial and antiadhesive activity of
synthesized surfactants.

Materials and Methods

Object of study. The object of our study
was strain Acinetobacter calcoaceticus K-4,
registered in the Depository of Microorganism
Strains of the Zabolotny Institute of
Microbiology and Virology of the NAS of
Ukraine under IMV B-7241.

Medium composition and cultivation
conditions. Strain A. calcoaceticus IMV B-7241
was grown in a liquid mineral medium of the
following composition (g/1): (NH,),CO —
0.35, NaCl — 1.0, Na,HPO,-12H,0 — 0.6,
KH,PO, — 0.14, MgS0, 7H,0 — 0.1, distilled
water — up to 11, pH 6.8-7.0. The medium
was also augmented with yeast autolysate —
0.5 % (v/v) and microelements solution — 0.1 %
(v/v) containing (g/100 ml): ZnSO,-TH,0 —
1.1; MnSO,H,0 — 0.6; FeSO,-7TH,0 — 0.1;
CuS0,-5H,0 — 0.004; CoSO,-7TH,0 — 0.03;
H;BO; — 0.006; KI — 0.0001; EDTA — 0.5.

As carbon and energy source we used 2%
ethanol (v/v).

In one version of the experiment, the basic
medium had MgS0O,-TH,0 content raised to
0.2 g/l (medium 1), in another the basic
medium was augmented by additional dose of
0.1 g/1 CaCl, (medium 2).

Inoculum. Seeding material was a culture
in the middle of the exponential growth phase
grown in a basic medium with 0.5 % (v/v) of
ethanol. The amount of inoculate was 5 %
of the mediums volume (10*-10° cells/ml).
The culture was grown in 750 ml flasks with
100 ml of the medium on a shaker (320 rev/
min) at 30 °C for 120 hr.

Determining antimicrobial and antiadhe-
sive activity of surfactants. In the research we
used surface-active substances in the form of
cultural liquid supernatant and solutions of
surfactantas extracted from supernatant by
the Folch mixture (chloroform and methanol,
2:1) as described in[1, 2, 3, 11].

The antimicrobial properties of surfactants
were analyzed according to their minimum
inhibitory concentration (MIC). MIC was
determined by two-fold serial dilutions in
meat-peptone broth (MPB) [2, 11]. In aseptic
conditions, MPB was added to ten test tubes
at 1 ml. In the first test tube, we added 1 ml
of sterile solution of the surfactant a certain
concentration, mixed it, 1 ml was taken and
placed into the next tube. Similarly, we carried
out the dilution in the next nine test tubes.
From the last test tube, we pipetted out 1 ml.
Therefore, the final volume in every test tube
was 1 ml (MPB and the surfactant solution),
but the concentration of the surfactant was

51



BIOTECHNOLOGIA ACTA, V.9, No 6, 2016

twice reduced at every step. As a control
we used 1 ml of MPB without surfactants
solution. Next, into every test tube 0.1 ml of
the test culture suspension (10°-~10% CFU/ml)
was added and the contents were mixed. The
test tubes were incubated for 24 hours at
30 °C. The results were estimated visually by
the cloudy or transparent medium: (+) flasks
where the medium grew cloudy (indicating
growth of test culture), (—) flasks without
cloudiness (no growth). The MIC of the
surfactant solution was determined as the
surfactant concentrations in the first tube
where the test culture failed to grow.

Antiadhesive properties were studied as
follows [1, 11]: the purified plates of materials
(Dutch tile, stainless steel, plastic, linoleum) of
the same size (1 cm?) were sterilized at 112 °C for
30 min and then were added into the surfactants
solution or supernatant and dried for 24 h in
a thermostat at 30 °C. One day bacterial test
cultures grown on meat peptone agar (MPA)
were suspended in 100 mL of sterile tap water;
the materials pretreated with surfactants and
untreated (control) samples were placed into the
suspension, incubated for 2 h in a thermostat at
30 °C, and rinsed with 10 mL of sterile tap water
to remove non-adherent cells.

The plates of materials were treated with
methanol (99%) for 15 min to fix the attached
cells, dried at room temperature, placed for 5
min into 1% gentian violet solution, and rinsed
with tap water. After drying, the materials
were treated with 10 mL of 33% acetic acid
solution and the optical density of the resultant
suspension of desorbed cells was measured.
The number (%) of attached cells (adhesion)
was determined as a ratio of the optical density
of the suspension obtained from surfactant-
treated (supernatant, surfactant solution)
materials to that of the controls (without
surfactant treatment) and measured in % .

The study of surfactants’ action on the
biofilm destruction was carried out after [14].
To obtain biofilm, 180 ul of MPB or liquid wort
and 20 pl of one-day test culture suspension
were added into polystyrene microplates,
incubated for 24 h at the optimal temperature.
Then the cultural liquid was poured off and
another 180 pl of fresh MPB (liquid wort)
and 20 pl of the suspension of the test culture
were added and again incubated for 24 h. In
the study [14] it was established that such
48 h culture is sufficient for biofilm formation
in the wells of microplate. After 48 h the
cultural liquid was poured off, and into each
of the wells of the microplate (pre-covered
by the biofilm) 200 pl of preparations with
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different surfactant concentrations (0.005—
1.28 mg/ml) were added. Into the control
wells, surfactant preparations were replaced
with distilled tap water (200 ul). After
24 h of exposition the wells were thrice
washed by 200 ul of distilled water and the
amount of adherent cells was determined
spectrophotometrically just as it was done for
the anti-adhesive research [1, 11]. The degree
of biofilm destruction (%) was determined
as the difference between cell adhesion in
untreated and surfactant-treated wells of the
polystyrene plate.

As test cultures to evaluate the biological
properties of surfactants we used bacterial
strains Escherichia coli TEM-1, Bacillus
subtilis BT-2, Enterobacter cloaceae C-8,
Staphylococcus aureus BMC-1, Proteus
vulgaris PA-12 from the living cultures
collection of the Department of Biotechnology
and Microbiology of the National University of
Food Technologies.

Enzyme analysis. To obtain cell-free
extracts the culture liquid was centrifuged
(5000 g, 20 min, 4 °C). The remnants of the
medium were twice washed out of the obtained
cell pellet with 0.05 M K*-phosphate buffer
(pH 7.0) using centrifugation (4000 g, 15 min,
4 °C). The washed cells were resuspended
in 0.05 M K"-phosphate buffer (pH 7.0)
and destroyed with ultrasound (22 kHz)
thrice for 20 s at 4 °C on UZDN-1 ultrasonic
disperser. The resulting mush was centrifuged
again (12000 g, 30 min, 4 °C), the pellet was
discarded, and the supernatant was used in
further research as cell-free extract.

NADP"-dependent glutamate dehydro-
genase activity of the cell-free extract (EC
1.4.1.4) was analyzed by measuring glutamate
synthesis during NADPH oxidation at 340 nm
[11]. To study the effect of cations on the enzyme
activity we added to the reagents mixture
0.01-10 mM Ca*" and Mg?" as solution of CaCl,
and MgS0,-7H,0.

The enzyme activity was measured as the
number of product nmol per 1 min of reaction
per 1 mg protein. The protein content in cell-
free extracts was determined after Bradford.
The enzymatic activity was analyzed at
28-30 °C — the optimal temperature for
A. calcoaceticus IMV B-7241 growth.

All experiments were carried out
in triplicate, the number of parallel
measurements in the experiments was 3-5.
The statistical treatment of the experimental
data was carried out as previously described
[1-3]. The differences between the means were
considered significant at P<0.05.



Experimental articles

Results and Discussion

To begin with, we analyzed NADP*-
dependent glutamate dehydrogenase activity
of A. calcoaceticus IMV B-7241 cell-free
extract depending on Ca?' and Mg?' content
in the reaction mixture (Table 1). Experiments
showed that at 10 mM Ca?' and Mg?" the
activity increased 1.5 times compared to the
cation-less control.

Next, NADP*-dependent glutamate de-
hydrogenase activity of the cell-free extract
obtaining from A. calcoaceticus IMV B-7241
cells grown in a liquid media with increased
content of the enzyme activators was
determined (Table 2).

We established that twice higher
magnesium sulfate concentration or addition
of CaCl, into cultivation medium of IMV
B-7241 strain was followed by 2.4- and 3
times rise in NADP*-dependent glutamate
dehydrogenase activity, respectively.

The data on antimicrobial activity of the
surfactants, synthesized by A. calcoaceticus
IMV B-7241 in basic medium, and in medium
with increased concentration of calcium and
magnesium cations are presented in Table 3.

The research showed that for all studied
bacteria (except for S. aureus BMC-1), the MIC
of surfactants produced in the medium 2 was
1.3 3.5 times lower than that of surface-active
substances produced in the basic medium.
Previous research [11] showed that adding
zinc cations into the cultivation medium of A.
calcoaceticus IMV B-7241 (another activator of
NADP+-dependent glutamate dehydrogenase
in this strain) was followed by synthesis of
surfactants, the MIC of which against E. coli
IEM-1, E. cloaceae C-8, S. aureus BMC-1 and
P.vulgaris PA-12 was 14, 28, 7 and 14 png/ml,
respectively, which is practically same as we
obtained in our current work (Table 3).

Also, the antimicrobial activity of the A.
calcoaceticus IMV B-7241 surfactants against
some test cultures was higher than of well-
known aminolipids of the bacteria genera
Bacillus and Paenibacillus [5]. Thus, MIC
of surfactin, iturin and polypeptin against
different strains of E. coli IEM-1 was 15, 6,
>300 and 3.1-12.5 png/ml respectively; of
polypeptin and octapeptin against P. vulgaris —
50-100 and 6.3 ng/ml; of iturin, polipeptin
and octapeptin against S. aureus >400, 6.3
and 50 pg/ml, respectively. The minimum
inhibitory concentration of the aminolipids
produced by Streptomyces amritsarensis sp.
nov. against B. subtilis MTCC 619 did not
exceed 10 ng/ml, and against Staphylococcus
epidermidis MTCC 435 it was 15 pg/ml[15].

Let us note here that the antimicrobial
activity of surfactants produced by
A. calcoaceticus IMV B-7241 in the basic medium
and medium 1 was practically the same (Table 3).
Therefore, adding more Ca?" into the cultivation
medium of strain IMV B-7241 influenced the
antimicrobial activity of the produced surfactants
more than raising the Mg?" concentration.

Similar results were found when
studying the anti-adhesive properties of the
A. calcoaceticus IMV B-7241 surface-active
substances obtained in the media with different
concentrations of Ca?" and Mg?* (Table 4). In these
experiments we used surfactant solutions with
base concentrations of 5 ng/ml, since earlier data
[1] showed that this was the concentration with
the maximal anti-adhesive effect of surface-active
substances synthesized in the basic medium.

The data in Table 4 show that the adhesion
of B. subtilis BT-2 spore cells on plastic, tile,
steel and linoleum was minimal (14—26% ) if the
surfaces were pre-treated with the solution of
surfactant produced by strain IMV B-7241 in the
medium 2 with additional CaCl,. Also, unlike
the practically equal antimicrobial activity
of surfactants produced in the basic medium
and medium 1 with increased magnesium
content, their anti-adhesive properties turned
out to be different (Tables 3 and 4). Treating
all studied materials with the solution of
surfactants produced in the medium 1, was
followed by the decrease in the amount of B.
subtilis BT-2 adherent cells by 70—-84%, while
the preparation obtained in the basic medium
only lowered it by 52-77% compared to
surfaces untreated with surfactants (Table 4).
Notably, surfactants produced in the media 1
and 2 exhibited higher anti-adhesive activity at
1.25 pg/ml, while lowering the concentration
from 5 to 1.25 pg/ml for surfactants obtained
in the basic medium caused a 6—11% increase in
B. subtilis BT-2 adhesion on pre-treated surfaces
(Table 4).

Analysis of anti-adhesive properties of the
known microbial surfactants that we reviewed
in [16] showed that aminolipids produced
by bacteria of the genus Bacillus are more
efficient anti-adhesive agents compared to
rhamno- and sophorolipids. Thus, the efficient
concentration of aminolipids is, on average,
2-50, and sophorolipids 12-200 npg/ml.
However, the available literature did
not contain information on the effect of
aminolipids on the B. subtilis adhesion to
different materials. Hence we compared our
results (Table 4) to those in [17], where the
authors studied the efficiency of Pseudomonas
aeruginosa LCD12 rhamnolipids in preventing
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Table 1. The effect of Ca®* and Mngr cations on NADP'-dependent glutamate dehydrogenase activity
of A. calcoaceticus IMV B-7241 cell-free extract

Cations Concentration in the reagents mixture, mM | Activity, nmol-min_l-mg_1 of protein
No cations (control) 0 345=+17

0.01 N. d.

Ca®* 5 431+21%

10 517+25%

0.01 310=+15*

Mg?* 5 34517+

10 517+25%

Note. * — P < 0.05 compared to control (enzyme activity in the absence of Ca?" and Mg2+ in the reaction
mixture). N. d. — the parameter was not determined.

Table 2. NADP*-dependent glutamate dehydrogenase activity of A. calcoaceticus IMV B-7241 cell-free
extract depending on Ca?" and Mg“" concentrations in the cultivation medium

Cultivation medium (;ggggj-t’;;t:gn in the medig:af‘/l) Activity, nmol~min_l-mg_1 of protein
Basic 0.1 0 380=+19
Medium 1 0.2 0 920=+46*
Medium 2 0.1 0.1 1140+57%

Note.* — P <0.05 compared to control (enzyme activity during cultivation of IMV B-7241strain in the basic
medium).

Table 3. The minimum lnhlbltory concentration of surfactants Produced by A. calcoaceticus IMV B-7241
in media with different Ca?" and Mg concentrations

MIC (ng/ml) of surfactants, produced on
Test culture - - B -
basic medium medium 1 medium 2

Bacillus subtilis BT-2 (spores) 14 12% 4%
Enterobacter cloaceae C-8 42 48% 32%
Staphylococcus aureus BMC-1 7 12% 8%
Proteus vulgaris PA-12 14 12% 8*
Escherichia coli IEM-1 28 24% 16*

Note. When measuring the minimum inhibitory concentration of surfactants, the error did not exceed
5% .* — P <0.05 compared to control (MIC of surfactants produced by IMV B-7241 strain cultured in the basic
medium).

the adhesion of B. subtilis RI16, E. coli PJ3, anti-adhesive activity at significantly lower
S. aureus FD5, and Staphylococcus epidermidis concentrations.

LKS8 to polystyrene surface. It was found that According to the latest research,
the adhesion of test cultures was 50-80% if surfactants synthesized by Dbacteria
the wells of the plate were pre-treated with (Pseudomonas, Lactobacillus, Bacillus) and
rhamnolipids at 8-64 pg/ml. The data in yeasts (Saccharomyces) are able to not only
Table 4 show that surfactants produced in prevent microorganisms adhesion on various
the process of A. calcoaceticus IMV B-7241 materials, but to destroy established biofilms
cultivation on all studied media exhibit higher [16, 18-20].
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In our previous study [16] we showed
that A. calcoaceticus IMV B-7241 surfactants
(0.04-1.28 mg/ml) synthesized on ethanol,
glycerol and n-hexadecan are able to destroy
more than 21-88% of the biofilm formed by
S. aureus BMC-1, B. subtilis BT-2 and E. coli
IEM-1, and the degree of bacterial biofilms de-
struction the grew with increasing surfactants’
content.

Table 5 provides the data on the effect
of A. calcoaceticus IMV B-7241 surfactant
preparations, synthesized in the media with
different concentrations of Ca?" and Mg?" on
the destruction of B. subtilis BT-2 biofilm.
In these researches, the biofilm destruction
was studied under lower concentrations of
strain IMV B-7241 surfactants, than in the
previously discussed research [16].

It was found that regardless of the
concentration and level of purification
(supernatant, surfactant solution) the
preparations of surfactants synthesized in the
media 1 and 2 caused more efficient destruction
of B. subtilis BT-2 biofilm than preparations
obtained in the basic medium (19-58 and

12-45%, respectively). The highest degree of
biofilm destruction (57-58% ) was reached by
preparations with surfactant concentration of
62-124 pg/ml.

Das et al. [17] showed that rhamnolipids
of P. aeruginosa IMP67 at a concentration of
64 ng/ml were able to destroy 50% biofilm
formed on polystyrene by B. subtilis RI6.
Surface-active substances synthesized by
Saccharomyces cerevisiae D3 at 100 ng/ml
caused destruction of B. subtilis BT37
biofilm by 30% [21]. Therefore, surfactants
produced by strain IMV B-7241 are more
efficient destructors of biofilms than those
of S. cerevisiae D3 and rhamnolipids of
P. aeruginosa IMP67, which supports the
possibility of using them as components of novel
disinfectants to destroy bacterial biofilms.

Thus, our work showed that adding Ca?"
or increasing the concentration of Mg?' in the
cultivation medium of A. calcoaceticus IMV
B-7241 was followed by synthesis of surfactants
with higher antimicrobial and anti-adhesive
activity than surfactants obtained in the basic
medium.

Table 4. The effect of surfactants synthesized by A. calcoaceticus IMV B-7241 in media with different CaZt
and Mg2+ concentrations on the adhesion of B. subtilis BT-2 spore cells to various surfaces

Cultivation Surfactant concentration, Materials,% adhesion
medium ng/ml plastic tile steel linoleum
5 23 37 24 30
Base

1.25 29 48 30 36
5 21%* 30% 15% 25%

Medium 1
1.25 16%* 20% 16%* 19%
5 19%* 26% 14%* 25%

Medium 2
1.25 16%* 21% N.d. 14*

Note. When measuring the adhesion the error did not exceed 5% . * — P <0.05 compared to control (adhesion
after treatment with surfactants, produced by IMV B-7241 in the basic medium). N.d. — not determined.

Table 5. Destruction of B. subtilis BT-2 biofilm under the action of A. calcoaceticus IMV B-7241 surfactants
produced in the media of various composition

Destruction (% ) of the biofilm after treatment
Cultivation medium Preparations with surfactant (ng/ml)

3.9 7.8 15.5 31 62 124

Basic Supernatant 26 28 29 31 33 35

Surfactant solution 12 17 29 31 36 45

. Supernatant 33% 43% 45% 45% 55% 57%
Medium 1 -

Surfactant solution 19% 24% 40% 42% 58%* 58*

. Supernatant 39* 43%* 45% 50%* 52% 57%
Medium 2 -

Surfactant solution 29% 33% 45% 48% 51* 58%*

Note. During the measurement of biofilm destruction, the error did not exceed 5%.

* — P <0.05 compared to control (destruction of the biofilm after treatment with surfactant preparations,
synthesized by strain IMV B-7241 in the basic medium).
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The data are in agreement with our
previous results [11] and support the
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BI1JINB KATIOHIB KAJIBIIIFO I MATHIIO
HA AHTUMIKPOBHY TA
AHTHAATESUBHY AKTUBHICTDH
IIOBEPXHEBO-AKTUBHHNX PEYOBHUH
Acinetobacter calcoaceticus IMB B-7241
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MeToio poboTu 0yJi0 HOCTiAUTH BIJIUB Ca?"
i Mg?" ma HAJII® ' -ganexHy riayramMaraerigpo-
reHa3Hy aKTHUBHICTb — KJIIOUOBUU eH3uUM 6io-
CUHTE3y IOBEPXHEBO-aKTUBHUX aMiHOJIMigiB
Acinetobacter calcoaceticus IMB B-7241 — 3
HaCTyIIHOIO MoAu(diKaIlieo cKIaay cepeqoBHIa i
BU3HAYEHHAM aHTUMiKPOOHOI Ta aHTHAATe3UBHOI
AKTMBHOCTI MOBEPXHEBO-aKTUBHUX PEYOBUH.

IIram IMB B-7241 BupoIyBaiu y cepeioBU-
mi 8 eramosom. HANID -3anesxuy rayramarie-
rizporeHasHy aKTUBHICTh €KCTPAKTy aHaji3yBa-
JIA 3 YTBOPEHHAM TJIyTaAMATY MiJi 4ac OKMCHEHHSA
HAJI®H. IToBepxHeBO-aKTUBHI PeYOBUHU €KCTPA-
ryBaju i3 cynmepHaTaHTa KyJIbTypPaJabHOI piguHMI
cymimimio Poisda. AHTUAATE3UBHY aKTUBHICTD
BU3HAYAJHN CIEKTPO(POTOMETPUUYHUM METOIOM,
AHTUMiKpPOOHY — 3a MOKA3HWKOM MiHiMaJbHOI
iHribyrouoi KoHIleHTpAIii.

BcranosiieHo, 1110 3a HasIBHOCTi Y cepeloBU-
mi 10 MM Ca?" i Mngr HAJI®* -3anexua roayra-
MaTAeriiporeHasHa aKTUBHICTb €KCTPAKTY ITif-
BumryBajaca B 1,5 pasa mopiBHAHO 3 TaKkoio 6e3
KaTioHiB. 30iMbITeHHA KOHIEHTpAIil cyabdaTy
marHio xo 0,2 r/x a6o gozaBarua CaCl, (0,1 r/x)
Yy cepeloBUIIEe KYJIbTUBYBAHHSA CYIIPOBOIKYBAJIO-
cd IMiABUIEHHAM Ifiel akTuBHOCTi Y 2,4 i 3,0 pasu
BiIIOBiIHO, a TaKOK MMOCUJIEHHAM aHTUMiKpPOO-
HOI Ta aHTUAATe3WBHOI aKTUBHOCTI CHHTE30BaHUX
TIOBEPXHEBO-aKTUBHUX peuoBuH. MiHimasibHa iH-
rioyroua KOHIIeHTPAaIlid IOBePXHEeBO-aKTUBHIUX Pe-
YOBUWH, CMHTE30BaHUX HA MOAU(DIKOBAHUX Cepeio-
BUIIAaX, 00 AesIKuX OakTepiit oyna B 1,3—3,5
pasa, ix aaresis Ha abiOTUUYHUX ITOBEPXHAX, 00PO-
0JIeHMX TAKMMU PEUOBUHAMU, — Y CEPEeIHBOMY Ha
5-17% HUKYOI0, a CTYIMiHb PYHAHYBaHHSA 0iOMIIiB-
Ku Ha 7—13% BUIIUM IIOPIBHSAHO 3 IIOKA3HUKAMU,
BCTAHOBJIEHMMH JJI TOBEPXHEBO-aKTUBHUX PEYO-
BUH, YTBOPIOBAHMX Ha 6a30BOMY CEepPeIOBUIILi.

HagseneHi maHi cBigfuaTh Ipo MOKJIUBICTE pe-
Tyadanii anTUMiKpoOHOI Ta aHTHAATe3UBHOI aK-
TUBHOCTi TOBEPXHEBO-aKTUBHUX PEUOBUH Y IIPO-
meci KyJIbTUBYBaHHA IIPOAYIIEHTA.

Knrwuoei cnoea: Acinetobacter calcoaceticus
IMB B-7405, moBepxHeBO-aKTWBHI pPEYOBUHHU,
HAO® -3anexHa riiyramMaTaerigporeHasHa
aKTUBHICTL, KAaTiOHM KaJIbI[il0 Ta MarHiio.

BJINAHUE KATHOHOB KAJIBITUA "
MATHHUA HA AHTUMHUKPOBHYIO 1
AHTHAATESUBHYIO AKTUBHOCTBH
IMOBEPXHOCTHO-AKTUBHBIX BEIITECTB
Acinetobacter calcoaceticus IMB B-7241

T.II. ITupoe, H. B. Cudop, /]. A. JIyuyaii
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ITesnbro paboThl OBLJIO WCCIENOBATH BIUSHUE
Ca?" u Mg?" na HAJId® -3aBucumMyio riayramar-
IeTUIPOTeHAa3HYI0 aKTUBHOCTD (KJIIOUEBOM SH3UM
OMoCUHTE3a MOBEPXHOCTHO-aKTUBHBIX aMUHOJIU-
nunoB Acinetobacter calcoaceticus IMB B-7241)
C IIOCJIeAYIONIell Mogu(uKaInell cocTaBa Cpeabl 1
ompejesieHneM aHTUMUKPOOHOI 1 aHTUAATEe3NBHO
aKTHUBHOCTH IIOBEPXHOCTHO-aKTUBHBIX BEIIIECTB.

IIramm UMB B-7241 BeIpaiuBajau B cpeje C
sranosom. HAJI®'- 3aBuCHMYyIO TIIyTaMaTHeru-
IPOTeHAa3HYI0 aKTUBHOCTH HKCTPAKTA aHATIU3UPO-
BAJIX 10 00PA30BAHUIO IJIyTaMaTa IIPU OKUCIEHU T
HAJIPH. IloBepxXHOCTHO-aKTUBHBLIE BeIlleCTBa
9KCTParupoBajid U3 CyllepHATaHTa KYJbTypPaJb-
HOII *KUAKOCTH cMechbio Posua. AHTHAATe3UBHYIO
aKTUBHOCTb OIPEAENIANN CIeKTpodoToMeTpuye-
CKUM MEeTOJI0OM, aHTUMUKPOOHYIO — II0 TTIOKA3aTEI0
MUHUMAJILHONM MHIMOUPYIOIIeil KOHIIeHTPAIlN.

YcraHoBIEHO, UTO ITpU Hajauunu B cpene 10 MM
Ca?" u Mgz+ HAJI® ' -3aBucuMas IriayTamMaTieri-
IporeHa3Has aKTUBHOCTD 9KCTPAKTA IIOBBIIIAIACE
B 1,5 pasa o cpaBHEHUIO C TAKOBOII 6€3 KaTHOHOB.
VYBesmueHUe KOHIIEHTPAUY Cyab(haTa MarHUA J0
0,2 r/x unu no6asirenue CaCl, (0,1 r/x) B cpeny
KYJIbTUBUPOBAHUS COIIPOBOKIAIOCH ITOBBIIITEHIEM
9TOI aKTUBHOCTH B 2,4 u 3,0 pasa COOTBETCTBEHHO,
a TaKiKe yBeJIWYeHUEM aHTUMUKPOOHOII M aHTHU-
aATe3MBHON aKTMBHOCTU CUHTE3UPOBAHHBIX IIO-
BEPXHOCTHO-aKTUBHBIX BelllecTB. MuHUMaIbHAA
MHTUOUPYIOIasi KOHIIEHTPAIUSA II0BePXHOCTHO-aK-
THUBHBIX BeII[eCTB, CHHTEe3UPOBAHHBIX Ha MOAU(U-
IIMPOBAHHBIX CPelax, I10 OTHOIIIEHUIO K HEKOTOPBIM
baxTepuam ObL1a B 1,3—3,5 pasa, ux aaresus Ha
abMOTUUYECKUX TOBEPXHOCTAX, 00pabOTaHHBIX Ta-
KHMMU TOBEPXHOCTHO-aKTUBHBIMHU BEIIIeCTBAMY — B
cpexreM Ha 5—17% HMKe, a CTEIeHb PA3PYIIICHUS
ouormaenku Ha 7—13% BbIIITe II0 CPABHEHUIO C IIO0-
KasaTessaMH, YCTAHOBJIEHHBIMU [IJIS ITOBEPXHOCTHO-
aKTHUBHBIX BEIIeCTB, 00pa3yeMbIX Ha 0a30BOI cpefe.

ITpuBeneHHbIE faHHBIE CBUAETEIBCTBYIOT O BO3-
MOYKHOCTHU PETYIANNY aHTUMUKPOOHON U aHTHUA-
re3VBHOI aKTHUBHOCTY II0BEPXHOCTHO-aKTUBHBIX Be-
IIIeCTB B IIpoIlecce KyJIbTUBUPOBAHUS IIPOIYIIEHTA.

Knwuesvte cnoea: Acinetobacter calcoaceticus
MMB B-7405, moBepXHOCTHO-aKTHUBHBIE BEIIECT-
Ba, HAJI®'-3aBucumasi riryramMaTeruporeHas-
Hasl aKTUBHOCTD, KATUOHBI KAJIbI[UA 1 MArHU.
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