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WITH A WIDE SPECTRUM OF ACTION

Abstract

Along with the use of antibiotics, the use of disinfectants is crucial in the fighting against multi-resistant
strains of bacteria that are dangerous not only for animals but also for humans. A new complex disinfectant
could be used as a prevention method. Therefore, the aim of the work was to evaluate the effectiveness
surfactants (anionic, cationic and non-ionic) as compounds for the creating of disinfectants with a wide
spectrum of action. Compositions with guanidine-containing oligomer (GCO) inhibited S. aureus and
C. albicans most effectively. At concentrations of 1000 and 100 ppm, 100 % of cells were inactivated. The
biocidal effect against representatives of Gram-negative bacteria was weaker, which should be considered
during creation of antimicrobial agents active against pathogenic strains of E. coli. With a rational
combination of effective components and their synergism, it is possible to significantly reduce the
concentration of the working solution compared to already used commercial disinfectants. For example, the
concentration of glutaraldehyde in composition containing 3 % GCO, 1 % Triton X-100, 1 % Trilon B and
1 % glutaraldehyde was in 9 times lower than of Lysoformin 3000. Also, most surfactants used were not
characterized by mutagenic activity, which is one of the main criteria for disinfectants usage since this
reduces the risks of developing bacterial resistance to antibiotics and other biocides. Thus, the development
and implementation of new disinfectants, which could help to fight against multi-resistant strains of bacteria,
is an indispensable part of comprehensive programs in controlling and prevention of common diseases in
animal husbandry and medicine, particularly, colibacillosis.

Keywords: anionic, cationic and non-ionic surfactants, bactericidal and fungicidal activity, disinfectants,
pathogenic E. coli.

Introduction

Microorganisms with multiple drug resistance
(MDR) are currently considered as a significant
threat to the health care system, agriculture,
veterinary medicine, and economy in general.
According to WHO forecasts, infections caused by
multiresistant strains of bacteria may lead to an
increase in the number of unpreventable deaths in
future [1,2]. It is assumed that over the next 30 years,
the world economy may suffer in lack of more than

100 trillion dollars due to the spread of MDR strains
of microorganisms. This primarily concerns low-
and middle-income countries [1-3].

Despite the variety of vaccination programs,
antibiotics are still being the most used strategy
for prevention and treatment in the agricultural
industry. For example, due to the growing
selective pressure and irrational antibiotic use
against pathogenic E. coli, the emergence of the
antibiotic multiresistant phenomenon has limited
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treatment options and increased public health
concern. The potential transfer of MDR genetic
determinants directly by contact and indirectly
into the food chain, water, and manure, among
others became possible [2,7]. Also, regarding the
fact that MDR strains of microorganisms are
becoming more and more common, it is very
important to investigate the cause and origin
of such cultures, as well as their possible habitats,
to assess the potential threat originating from MDR
microorganisms. In this context, disinfectants
and antiseptics are important factors in the
development of such microorganisms, since they
are widely used not only in medical practice,
industrial sector, but also in private households [4].
Moreover, the SARS-CoV-2 pandemic led to
a significant increase in the use of disinfectants
and antibiotics because it was one of the main
widely distributed ways to fight against the
disease [5,6].

In turn, this may pose a potential risk to human
health, as it is shown that the exposure of
disinfectants could be linked with antibiotic’s
resistance. For example, in some Gram-negative
bacteria, resistance to benzalkonium chloride
and chlorhexidine is linked with resistance to
ampicillin, cefotaxime, sulfamethoxazole and
ceftazidime, sulfamethoxazole, imipenem, cefo-
taxime, tetracycline, respectively [3,7].

One of the possible solutions to this problem is
the creation of multi-component disinfectant, the
individual substances of which, on the one hand,
allow expanding the number of targets of the
disinfectant, and on the other hand, are characterized
by a synergistic effect. In addition, it is desirable
that these agents prevent the initial attachment of
bacteria to various abiotic surfaces and the
subsequent formation of biofilm as a result totally
killed the bacteria [8,9]. Also, such multi-component
disinfectants should be included into the complex
program of control and prophylaxis of widely spread
veterinary ~ diseases such as colibacillosis,
salmonellosis, etc. Therefore, the aim of the work
was to evaluate the effectiveness surfactants as
compounds for the creation of disinfectants with
a wide spectrum of action.

Material and methods

Various classes of surfactants were used to create
compositions with wide spectrum activity. Explored
surfactants were synthesized at the Institute of
Macromolecular Chemistry of the National
Academy of Sciences of Ukraine (guanidine-
containing oligomer (GCO), surfactant 2 and
surfactant 3) [10]. Also, we chose characterized
compounds such as Trilon B (Netherlands); Triton
X-100 (Merk, Germany); glutaraldehyde, (Sigma-
Aldrich, USA), OP-10). Three versions of the
compositions were tested, which differed in the
composition of the components and their ratio. They
were designated as: composition 1 (1 % GCO and
1 % surfactant 2), composition 2 (1 % GCO, 1 %
surfactant 2 and 1 % Trilon B) and composition 3
(3% GCO, 1 % Triton X-100, 1 % Trilon B and 1 %
glutaraldehyde). As a comparison control, we used
Lysoformin 3000 (9.5 % glutaraldehyde, 9.6 %
didecyldimethylammonium chloride and 7.5 % of
glyoxal) for disinfection of all types of surfaces and
medical equipment.

Disinfectant activity was measured against Gram-
positive, Gram-negative bacteria and yeasts such as
Staphylococcus aureus CCM 209, Escherichia coli
BE and Candida albicans UCM Y-690, respectively.
The optical density of microbes’ suspension was
1.5 Mc Farland units [10]. The biocidal activity of
individual components and compositions were
determined by the Gould suspension method [11,12].
After counting the CFU on the agar medium, we
calculated the arithmetic mean values of the number
of cells/ml and established the number of viable cells
by the formula:

tk
where N, — the number of bacteria that survived
after contact with experimental surfactants;
N, — the number of bacteria that grew in the control
over the same time period.

Based on the obtained data, it was determined the
decimal logarithm and effectiveness of the
experimental surfactants due to the scale in Table 1. It
was taken into account that compound was considered
as effective only when the number of viable cells
decreased more than by -4.0 Ilg CFU/ml [12].

Table 1
The scale for evaluating the bactericidal activity of the test substances
Value of C Number of cells that died, %
From -2.0 to -2.9 99.000
From -3.0 to -3.9 99.900
From -4.0 to -4.9 99.990
From -5.0 to -5.9 99.999
From -6.0 and more >99.999
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The effectiveness of surfactants and research
compositions against test cultures was determined
at concentrations range of 10000-0.1 ppm (where,
1 part/million (ppm) = 0.9988590004 mg/L [13],
1 ppm = 0.0001 %) directly at the moment of contact
with the cells of microorganisms (0 min) and after
exposure for 15 and 30 minutes, respectively. After
the exposure time, the samples were sown to Nutrient
agar medium (NA, Himedia, India) using the Gould
technique [11]. As a control, we used standardized
suspensions of test-culture cells, which were not
exposed to the test compounds or compositions.

All variants of experiments were carried out in
three or more independent repetitions (n). The
obtained results were used to calculate arithmetic
mean values and root mean square errors. The data
were checked for normality of distribution, after
which appropriate criteria were applied for statistical
processing [14].

The mutagenic activity of experimental surfa-
ctants was determined in the Ames test [15-17]. It
was used Salmonella typhimurium TA98 and TA100
strains, which had been characterized by different
mutations in the histidine operon: 4isD3052 reading
frame shift and hisG46 base pair replacement,
respectively. These strains were grown on
Nutrient broth (NB, Himedia, India) at 37 °C for
making standardized suspension with optical
density 0.7—0.8 units at wavelengths A = 540 nm.
Then suspension was mixed in semi-liquid agar
with experimental surfactants in the concentration
range of 0.1; 1.0; 10.0; 100.0 and 1000.0 pg/plate.
The obtained mixture was applied to the surface of
the lower layer of agar medium at Petri dishes.
Distilled water served as negative control. The
solution of K ,Cr,0, was used as a model mutagen
and positive control, because the number of His™-
revertant colonies of S. typhimurium TA98 increased
in 22.6 times, and S. typhimurium TA100 in
8.7 times. This indicated the sensitivity of the test
strains to the action of mutagenic compounds.

After cultivation at 37 °C for 48 hours, the
number of His" revertant colonies was determined.
The mutagenicity ratio (MR) was calculated as the
number of His"-revertants in the treated sample to
the number of spontaneous revertants. If the value
of MR is higher than 2.0, then the sample was
considered as mutagenic; MR below 1.7 — no
mutagenic activity, MR — 1.7-2.0 characterized a
compound as a potential mutagen [18]. The presence
of a mutagenic effect was recognized by two
conditions. First condition was the presence of
a statistically significant difference between the
number of colonies of His*-revertants and the
negative control according to the Mann-Whitney

test (p < 0.05) [14]. Also, the number of CFU His'-
revertants in the experiment had to exceed the
spontaneous mutation background of' S. typhimurium
TA98 and S. typhimurium TA100 at least in 2.0 and
1.8 times, respectively.

Results and discussion

In our previous research [10] and the data of other
authors [19], it was found that the guanidine-
containing oligomer has antimicrobial activity
against various representatives of pro- and eukaryotic
microorganisms. Taking into account such feature of
GCO as spectrum of action, stability during storage,
lack of odor and relative simplicity of synthesis, we
assume that this oligomer could be promising for the
creation of broad-spectrum antimicrobial agents
possibly active against even multiresistant pathogenic
E. coli. In addition, we proposed to combine it with
anionic (Trilon B, surfactant 2, surfactant 3) and non-
ionic (Triton X-100 and OP-10) surfactant, as well as
glutaraldehyde in order to strengthen the general
antimicrobial activity and improve the cleaning
properties [20-22].

We determined the disinfectant activity of
individual compounds against S. aureus CCM 209,
E. coli BE and C. albicans UCM Y-690 before
creating the compositions. The guanidine-
containing oligomer proved to be effective against
staphylococcal cells (Fig. 1). At a concentration of
1000 ppm, regardless of the duration of contact
(0-30 min), a complete suppression of the viability
of S. aureus CCM 209 cells were observed. When
the concentration decreased to 100 ppm at the time
of adding the culture to the surfactant solution
(0 min), the viability of the cells decreased to
-4.41g CFU/ml, and after exposure for
15-30 minutes, cells of staphylococci under the
influence of GCO totally lost their viability, which
confirmed the effectiveness of the compound.
When the concentration of GCO was reduced to
10 ppm and the exposure time was 30 min, the
number of dead cells was 99.99 %, and with contact
from 0 to 15 min, the number of dead cells did not
exceed 99.0 %. Therefore, the last concentration
was ineffective.

It was also found that the E. coli BE strain was
more resistant to the influence of GCO. The number
of viable cells at the highest concentration and
longest exposure even did not reach -3.0 Ig CFU/ml
(Fig. 2), and thus, the biocidal effect was insufficient.
This fact indicated a crucial role of E. coli as a
marker of disinfectant activity. Therefore, regarding
high prevalence and negative impact of pathogenic
E. coli in poultry and swine farming it is necessary
to provide more careful disinfection of facilities.
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of 0.1 ppm, fungicidal activity was insufficient for
effective disinfection (Fig. 3).

After the comparison of guanidine-containing
oligomer and Lysoformin 3000 effect to S. aureus
CCM 2009 cells, it was found that they had similar

Instead, the guanidine-containing oligomer
showed significant inhibitory activity against cells
of the C. albicans UCM Y-690. The growth of these
yeast at 1-1000 ppm was not observed at all after
0-30 min exposure. However, at the concentration
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Fig. 1. The influence guanidine-containing oligomer to viability of S. aureus CCM 209 cells
0 15 30

exposition time, min

-0,5

viability, Ig

-1,5

-2,5
-3
-3,5

B 10 ppm B 100 ppm H 1000 ppm

Fig. 2. The influence guanidine-containing oligomer to viability of E. coli BE cells
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Fig. 3. The influence guanidine-containing oligomer to viability of C. albicans UCM Y-690
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activity, as both inhibited the viability of
staphylococcal cells to 100 % at a concentration
of 100 ppm and exposure for 30 minutes. In the case
of Gram-negative bacteria, the number of dead cells
of the E. coli BE at a concentration of GCO of
1000 ppm and an exposure of 30 min was 99.0 %,
while Lysoformin 3000 inhibited the bacterial
growth to 100 %. The effect of the guanidine-
containing oligomer to C. albicans cells was the
most effective and inhabited their growth to 100 %
in 10 ppm solution. However, Lysoformin 3000 at
the mentioned concentration was not effective at all.

Therefore, it was necessary to improve the
disinfecting activity of the guanidine-containing
oligomer against Gram-negative bacteria by
combining it with other surfactants, which also have
antimicrobial activity. For that reason it was created
composition 1, which additionally to GCO contained
surfactant 2.

It was shown that after 0 min exposure of
composition 1 at a concentration 1000 ppm, the
number of viable cells of staphylococci decreased to
-4.0 1g CFU/ml. These data prove the effectiveness
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viability, Ig

0,4
0,6
0,8

-1
1,2

of the created composition (GCO and surfactant 2)
against S. aureus CCM 209 cells. The growth of
C. albicans UCM Y-690 was also absent under the
action of this composition, but at the concentration
100 ppm. However, we were unable to achieve a
significant effect on the viability of E. coli BE with
this combination of studied surfactants. At the
concentration of 1000 ppm, the number of E. coli
cells that died because of exposure to composition 1
were near 1.0 Ig CFU/ml (Fig. 4).

Also, to enhance the disinfecting activity against
Gram-negative bacteria, we created composition 2,
to which, in addition to GCO and surfactant 2, was
added Trilon B. It was established that under the
action of composition 2, with a final concentration
of 1000 ppm the growth of S. aureus CCM 209 was
completely inhibited. Thus, in the case of Gram-
positive bacteria, we again observed an increase of
the disinfecting activity compared to GCO.
Composition 2 and 1 also characterized by similar
effectivity against C. albicans UCM Y-690 strain.
Moreover, the growth of yeast was totally inhibited
at the concentration of 100 ppm.
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Fig. 4. The influence composition 1 to viability of E. coli BE cells
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Fig. 5. The influence of composition 2 to viability of E. coli BE cells



O. Nechypurenko, 1. Furtat, P. Vakuliuk, V. Lemeshko, M. Vortman, V. Shevchenko. The effectiveness of surfactants as compounds... 21

Considering the disinfectant activity of
composition 2 against E. coli BE, it was established
that the required level of cell destruction efficiency
(-4.0 1g CFU/ml) was achieved only under 30 min
exposure and concentrations not less than
1000 ppm (Fig. 5). Lower concentrations and
shorter time intervals usage were ineffective. It
should be noted that additional washing abilities of
disinfecting composition could improve its
effectiveness against colibacillosis in veterinary
because of enhancing cleaning possibility.

The combination of three components in
composition 2 improved its disinfecting activity,
compared to composition 1, which at 1000 ppm and
similar exposure conditions inhibited less than 99 %
of E. coli BE cells. So, it was determined that
Trilon B is able to increase the effect of GCO and
surfactant 2 against Gram-negative bacteria.
However, the activity of both compositions was
significantly lower than Lysoformin 3000, that
inhibited the growth of all tested strains after
30 minutes exposure at 100 ppm.

On the basis of obtained results and literature
data, which prove the feasibility of combining
different classes of surfactants, as well as
regarding the wide spectrum of glutaraldehyde
activity [3,6,20-25], we tested multicomponent
composition based on GCO, Trilon B, Triton X-100
and glutaraldehyde. It was shown that at 1000 ppm
it totally inhibited the growth staphylococci
and yeast-like fungi cells. However, at 100 ppm,
the disinfection efficiency against S. aureus
CCM 209 slightly decreased, but the fungicidal
activity was preserved, because the growth of
C. albicans UCM Y-690 was inhibited to 100 %.
When the concentration was reduced to 10 ppm,

(=]

viability, lg

0 15
_2 I
-3

composition 3 lost its ability to inhibit the growth
of yeast-like fungi.

The Gram-negative bacteria were more resistant
to composition 3 comparing yeasts and Gram-
positive microbes. Nevertheless, it was observed
that it is quite possible to achieve significant
disinfection efficiency of this composition by
selecting the duration of exposure to bacterial
cells and optimal concentrations. The usage of
composition 3 at 1000 ppm concentration reduced
the number of viable E. coli BE cells to -4.0 1g and
-5.2 1g CFU/ml after 15 and 30 minutes of exposure,
respectively.  When the concentration of
composition 3 was increased to 10000 ppm the
number of viable E. coli cells were decreased to
-4.4 1g CFU/ml. Also, it was detected 100 % activity
after 30 minutes of exposure (Fig. 6).

The obtained disinfection efficiency against
E. coli BE fully responds to requirements of
disinfectants, since the number of viable cells
decreased by -4.01g CFU/ml or more. The
10000 ppm concentration of composition 3 and time
of exposure near 15-30 minutes considered to be
effective. Thus, during cleaning, preparation process
of facilities and biosecurity measure in poultry and
swine farming disinfectants based on surfactants
and aldehydes ought to be a part of complex
prophylaxis program against antibiotic resistance
pathogenic E. coli strains and colibacillosis.

Based on obtained data it was determined that
composition 3 characterized by highest rate of
disinfection activity against Gram-positive, Gram-
negative bacteria and yeasts among all tested
compounds. For example, after 30 min exposure
with concentration of 1000 ppm its disinfection rate
was in 3.5 times higher than activity of GCO. It was

30

exposition time, min

M comp. 3, 1000 ppm

B comp. 3, 10000 ppm

B Lysoformin 3000, 100 ppm

Fig. 6. The influence of composition 3 and Lysoformin 3000 to viability of E. coli BE cells
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also determined that, under similar conditions, this
composition completely inhibited the growth of
Gram-positive S. aureus CCM 209 cells, and at a
concentration of 100 ppm, it neutralized C. albicans
cells by 100 %.

One of important features that should be
considered during creation of new antimicrobial
agents is their mutagenicity rate, which indicates
the possibility of using this or that surfactant in
general [18]. After determining the disinfectant
activity of the compositions, we have been
investigating the mutagenic potential of individual
components by the Ames test. Compounds with
high mutagenicity are not desirable to use for
disinfection since mutations are the main source
of variability and acquired resistance of micro-
organisms to biocides [26,27].

It was found that GCO in the concentration
range of 0.1-100 pg did not have a mutagenic
effect relatively to both investigated strains of
S. typhimurium TA98 and TA100. The number of
His*-revertant colonies ranged from 34+8 to 48+2
for S. typhimurium TA98 and 99+18 to 143£25 for
S. typhimurium TA100. The ratio of the number of
revertant colonies in the experiment to the control
did not exceed 1.2 and 1.4, respectively (Table 2).
This is also confirmed by the absence of
a statistically significant difference compared to
the spontaneous mutation rate.

After studying the mutagenic effect of glutar-
aldehyde and surfactant 2, it was shown that the
last mention compound had a slight mutagenic
potential regarding S. typhimurium TA98 test strain.
The number of CFU His*-revertant for this strain
varied depending on the concentration and statically
differed compared to the spontaneous mutation
background. Confirmation of surfactant 2 mutagenic
effect was the ratio of the number of His*-revertant
colonies to the spontaneous mutations rate (Table 2).
However, this compound did not show mutagenic
activity against S. #yphimurium TA100 strain,
because of the ratio of the number of CFU in the
experiment to the spontaneous mutations ranged
from 0.9 to 1.7. Thus surfactant 2 could have a low
mutagenic potential to S. typhimurium TA98 and
did not influence to S. typhimurium TA100 at all.

Determination of the mutagenic activity of
glutaraldehyde was carried out in the range of
concentrations (10-0.1 pg), which did not inhibit
the growth of the test strains of salmonella
(Table 2). The number of His"-revertants to
S. typhimurium TA98 under the influence of
glutaraldehyde ranged from 2346 to 32+5 CFU,
and S. fyphimurium TA100 — 142+15 to 251+4.
The absence of mutagenic effect of glutaraldehyde

to S. typhimurium TA98 and TA100 also was
proven by the ratio of CFU in the experiment to
the spontaneous mutation rate, which ranged from
0.7 to 1.0 and 0.9 to 1.6, respectively (Table 2).
Under the influence of K Cr,0O, (positive control),
the number of CFU His*-revertant colonies of
S. typhimurium TA98 and TA100 was in 58.7 and
12.5 times higher, respectively.

Therefore, we found that the guanidine-
containing oligomer and glutaraldehyde did not
cause frameshift or base-pair substitution mutations
of S. typhimurium TA98 and TA100.

It should be noted that surfactant 2 was also
possible to use in antimicrobial compositions,
since it had bed characterized by high
antimicrobial activity and at the same time low
mutagenicity. If it is necessary to replace or
introduce additional components, mnonionic
surfactant OP-10 could be chosen, as it possesses
a high biocidal activity [10]. Also, OP-10 at
concentrations from 0.1 to 1000.0 pg did not
show mutagenic potential against S. typhimurium
TA98 and TAI100 strains. Instead, surfactant 3
was characterized by high mutagenic activity
against both mentioned strains, which made its
further use impossible. The study of the mutagenic
potential of Trilon B and Triton X-100 was not
provided because according to literature data that
feature had not been detected [28,29].

Conclusion

Compositions  with  guanidine-containing
oligomer was characterized by high biocidal
activity against Gram-positive bacteria and
representatives of the genus Candida. At the same
time, there is a need to increase its efficiency
against Gram-negative microbes such as
pathogenic E. coli, because colibacillosis is the
most widespread disease among poultry and
swine farming, and the appearance of
multiresistant strains harmful for humans is
sporadically recorded.

It was determined that the spectrum of action
and the disinfectant ability could be significantly
improved by introducing cationic, anionic,
nonionic surfactants and glutaraldehyde in various
combinations. With a rational combination of
effective components and their synergism, it is
possible to significantly reduce the concentration
of the working solution compared to already used
commercial disinfectants. For example, the
concentration of glutaraldehyde in composition 3
(3 % GCO, 1 % Triton X-100, 1 % Trilon B and
1 % glutaraldehyde) was in 9 times lower than of
Lysoformin 3000.
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Table 2
Mutagenic activity of composition components
Test- Compound Dosage Number of CFU surfactants
cultures P (ng/plate) His*-revertants to SM ratio
100.0 46-50 1.2
10.0 38-44 1.1
Geo 1.0 36-50 1.1
0.1 26-42 0.9
ES 100 505-623 18.2
= 10 188198 62
H .
§ Surfactant 2 N 3436 11
5 0.1 37-27 1.0
§ .
3 1000 gi —
5 100 gi -
v Glutaric aldehyde 10 37-27 1
1 29-17 0.7
0.1 31-21 0.8
control 200 1793-1849 58.7
SM — 40-22 -
100.0 95-147 1.2
10.0 99-119 1.1
Geo 1.0 81-117 1.0
0.1 118-168 1.4
8 100 169-151 1.0
< 10 276-254 1.7
= factant 2 '
g Surfactan 1 251231 15
£ 0.1 167-129 0.9
B 1000 gi —
§ 100 157-166 1.0
u Glutaric aldehyde 10 127-157 0.9
1 243-207 1.4
0.1 247-255 1.6
control 200 1923-2013 12.5
SM — 125-189 —

Remark. SM — spontaneous mutation; positive control — K,C

Also, guanidine-containing oligomer, surfactant 2
and glutaraldehyde were not characterized by
mutagenic activity, which is one of the main criteria
for disinfectants usage since this reduces the risks of
developing bacterial resistance to antibiotics and
other biocides.

Implementing  various  combinations  of
surfactants that are introduced into newly created
disinfectant, it is possible to enhance not only
the disinfecting activity (composition 3), but also
prevent the formation of cross-resistance in
different groups of microorganisms. That is why
Triton X-100 can be replaced by a non-ionic

r,O

,0.; gi — growth inhibition.

surfactant of industrial production — OP-10, that is
characterized by high biocidal activity and does
not show mutagenic effects. This would help to
improve washing features and increase overall
antimicrobial activity, which is especially
important for livestock farming with a low level
of management and biosecurity.

Thus, the development and implementation of
new disinfectants, which could help to fight against
multiresistant strains of bacteria, is an indispensable
part of comprehensive programs in controlling and
prevention of common diseases in animal husbandry
and medicine, particularly, colibacillosis.
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10.

15.

. Convert Part/million (ppm) to Milligram/liter.
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EOEKTUBHICTDb IOBEPXHEBO-AKTUBHHUX PEHOBUH
SAK KOMIIOHEHTIB JIJI1 CTBOPEHHSA JE3IH®EKIIMHUX 3ACOFBIB
IUPOKOT'O CIIEKTPA JIIi

Merta. [lopsia i3 BUKOPHCTAHHAM aHTHOIOTHKIB 3aCTOCYBaHHS JIe31H()EKTAHTIB Mae BUpIMIAIbHE 3HAYCHHS
B 00pOTHO1 3 MYJIBTUPE3UCTEHTHUMH IITAMAMH OaKTepill, HeOS3MEUHNMH HE JIUTIIE JJIsl TBAPHH, a U ST JTFOIHHH.
3 onmsty Ha 1Ie METOr poOOTH Oyiio OIHUTH eekTHBHICTh [TAP K cronmyk Juist CTBOPEHHS JIe31HPEKIITHIX
3aco0iB MIMPOKOTO criekTpa Jil. Meromu. [le3iH(piKyBaIbHY JIif0 JOCTI/PKCHUX KaTIOHHUX, aHIOHHUX Ta HEHOHO-
reHHuX [TAP 111010 mpeicTaBHUKIB IPaMITO3UTHBHHUX 1 TPAMHETaTUBHUX OAKTEPii, a TAKOXK MPHO1B BUBYAIIH IO
mramiB Staphylococcus aureus CCM 209, Escherichia coli BE ta Candida albicans YKM Y-690. bionmmay
AKTUBHICTh BW3HAYallM CycHeH3iHUM MeTofoM Gould nuisixoM mmigpaxyHKy KITTHH, IO BHXKHJIA ITICTIS
00poOku nocmimkernmMu [TAP Ta KOMIIO3MITISIMA, CTBOPEHUMH Ha iXHI OCHOBI, 32 KOHIICHTpAIIK y Jiarna3oHi
10000—0,1 ppm. MyTareHHy akTHBHICTb CIIOJTYK BHBYaJIH B TecTi ElimMca 1mioyto ect-muramis Salmonella typhimurium
TA98 1 TA100. Pe3yapTaT. KoMnosuiiii 3 TyaHiJMHOBMICHAM OJIITOMEpOM Hale(eKTHUBHIIIE TPUTHITYBATH
S. aureus ta C. albicans. 3a xornenrpanii 1000 i 100 ppm cnocrepiramacst 100 % 3aruOens KIITHH IUX ITaMiB.
Bionuauit eekT 11010 Npe/ICTaBHUKIB TPaMHETATHBHHUX OaKTepiit OyB JemIo clabIiM, 10 IOTPIOHO BpaxoBy-
BaTH TIiJT YaC CTBOPECHHS aHTUMIKPOOHUX 3ac001B, 30KpeMa aKTHBHHX IIIOJI0 TIATOTeHHUX mTamiB E. coli. CriekTp
nii Ta mesiHdikyBaibHA 3JATHICTH JTOCHIDKEHUX Y pOOOTI KOMITO3MITIHA 3alieyKald Bill CKJIaay KOMITOHEHTIB,
sIKi BUKOPHCTOBYBAITH JIIS iXHHOTO CTBOPEHHS. Takoxk mokaszaHo, 1o oibmiocti [TAP, BuBueHUX y po0OTI, sIKi BU-
KOPUCTOBYBAJIM JIUIS CTBOPECHHS AHTHMIKPOOHMX KOMIIO3MIIiKM, He Oylla NMpuUTaMaHHa MyTarcHHa aKTHBHICT.
BucHoBkn. Ha nipukiaji JOCTiHKEHNX KOMITO3HIIIH Pi3HOTO XIMIYHOTO CKJIa Ty, CTBOPEHUX HA OCHOBI T'yaHi v~
HOBMICHOTO OJIiITOMepy, TIOKa3aHO MEePCIEKTHBHICT HOTO 3aCTOCYBaHHS K OCHOBHOTO KOMITOHEHTa Ae3iH]IKy-
BaJIbHUX 3ac00iB. OTKe, pO3pOOIICHHS Ta BIIPOBA/KCHHS HOBUX JIe31H(DEKTaHTIB, SKI MOIIH O JOTTOMOTTH B 00-
POTBOI 3 MYJIBTUPE3UCTCHTHUMH ITaMaMH OaKTepid, € HEBIIOKPEMHOK YaCTHHOK KOMIUICKCHHX Iporpam
KOHTPOJTFO Ta TPOQITAKTHKH MOIMIMPEHUX 3aXBOPIOBaHb Y TBAPWHHUIITBI Ta MEITUIINHI, 30KpeMa KoJlibakTepiosy.

KurouoBi ciioBa: aHiOHHI, KaTIOHHI Ta HEHOHOTEHHI TTOBEPXHEBO-aKTHBHI PEYOBHUHH, OaKTEpUIIUIHA
Ta (yHrinmMaHa ais, ne3indikyBanbHi 3aco0u, naToreHHi £. coli.
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