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The aim of the work was to study the possibility of Nocardia vaccinii IMV B-7405, Acinetobacter
calcoaceticus IMV B-7241 and Rhodococcus erythropolis IMV Ac-5017 supernatants usage with various
concentrations of surfactants for post-harvest treatment of vegetables.

N. vaccinii IMV B-7405, A. calcoaceticus IMV B-7241 and R. erythropolis IMV Ac-5017 were grown on
waste sunflower oil and ethanol. For vegetables treatment, supernatants of the culture broth with surfactant
concentration of 0.01-0.5 g/1 were used. The concentration of surfactants was determined by the gravimetric
method after extraction with Folch mixture. The total number of heterotrophic bacteria and fungi on the
surface of vegetables was determined by the Koch method on meat-peptone agar and wort agar, respectively.

It was shown that treatment of broccoli, Brussels sprouts, sweet pepper and tomatoes with N. vaccinii
IMV B-7405, A. calcoaceticus IMV B-7241 and R. erythropolis IMV Ac-5017 supernatants was accompanied by
6—17 and 8-50 times decrease of bacteria and fungi number on their surface, respectively, compared with that
on the surface of vegetables washed with tap water. The possibility of double use of the same supernatant for
various batches of vegetables washing was established. Non-treated and water-washed vegetables rotted faster
than those treated with surfactant-containing supernatants.

N. vaccinii IMV B-7405, R. erythropolis IMV Ac-5017 and A. calcoaceticus IMV B-7241 exometabolites
used for treating vegetables to extend their shelf life have the following advantages in comparison with known
microbial surfactants: they exhibit high antimicrobial activity when the surfactant concentration was several
times lower and in the form of supernatant, which lets you exclude the expensive stage of isolation and
purification of the target product from the technological process. In addition, surfactant-containing
supernatants are highly effective in their repeated use.
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Every year, the number of publications on
the prospects of the practical use of non-toxic
biodegradable surfactants (SAS) of microbial
origin in various industries, agriculture,
medicine, environmental protection is
increasing [1-6].

One of the new trends in the use of
microbial surfactants in agro-industrial
complex is the post-harvest treatment of
fruits and vegetables to extend their shelf life
[1, 7-9], which is due to the antimicrobial and
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anti-adhesive properties of these microbial
synthesis products. According to [10],
depending on the region, the loss of fruit and
vegetable yields in the world is between 15 and
50% , the main cause of such significant losses
is microbial spoilage.

Nowadays physical and chemical methods
are used for the treatment of fruits and
vegetables during transportation and
storage, but their side effects, high energy
costs and ecological incompatibility [10]
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have led scientists to find safe alternative
methods, in particular biological ones [9—
12]. Thus, the natural biopolymer chitosan
or its combinations with aromatic oils,
organic acids, and metal nanoparticles are
used to protect fruits and vegetables during
storage [10-11]. In [12] it is noted that
bacteriocins nisin, enterocin AS-48, bovicin
HC5, enterocin 416K1, pediocin and bificin
C6165 are promising for the treatment of both
fruits and fruit concentrates, juices, salads
to prevent their microbial deterioration;
moreover, nisin and pediocin are allowed as
a dietary supplements in many countries.
Among microbial surfactants, rhamnolipids
are permitted for use in the food industry [13].

Earlier [14] we showed that the treatment
of vegetables (squashes, cucumbers, tomatoes)
with N. vaccinii IMV B-7405 surfactant
solutions was more effective than washing
with water. In our studies [14], surfactant
solutions extracted from the supernatant of
the culture liquid with organic solvents were
used, which are described in the literature
[7—9] as preparations; and such surfactant
solutions were used for washing only once, and
then were poured out.

In [15-16], we found that surfactants
synthesized by Acinetobacter calcoaceticus
IMV B-7241 and Rhodococcus erythropolis
IMV Ac-5017 were characterized by high
antimicrobial and anti-adhesive activity;
and antimicrobial activity was shown not
only by surfactant solutions, but also by the
corresponding supernatants. It should be
noted that after surfactant extraction from
supernatants with the Folch mixture, the
following lost their surfactant properties, and
the aqueous phase remaining after surfactants
removal was not characterized by antimicrobial
activity. These data may indicate that the
major exometabolites with antimicrobial
properties in the supernatants of these strains
are the surfactants themselves.

In connection with the above, the
purpose of the study was to investigate
the possibility of use the N.vaccinii IMV
B-7405, A. calcoaceticus IMV B-7241 and
R. erythropolis IMV Ac-5017 surfactant-
containing supernatants with different
concentrations of surfactants for post-harvest
treatment of vegetables.

Materials and Methods

Objects of research. The strains identified
by us as Nocardia vaccinii K-8, Acinetobacter
calcoaceticus K-4 and Rhodococcus erythropolis

EC-1 [17] isolated from oil contaminated
soil samples were the main objects of study.
Strains were registered at the Depository
of microorganisms, Zabolotny Institute of
Microbiology and Virology of the National
Academy of Sciences of Ukraine as N. vaccinii
IMV B-7405, A. calcoaceticus IMV B-7241 and
R. erythropolis IMV Ac-5017.

By the chemical nature, R. erythropolis
IMV Ac-5017 surfactants are a complex of
glyco- (trehalose mono- and dimycolates),
neutral and phospholipids. Glyco- (trehalose
mono- and dimycolates, trehalose mono- and
diacelates) and aminolipids are contained in
the surfactants of A. calcoaceticus IMV B-7241.
N.vaccinii IMV B-7405 synthesizes a complex
of neutral, glyco- and aminolipids. Neutral
lipids are represented by mycolic and n-alkanoic
acids; glycolipids are represented trehalose
diacelates and trehalose mycolates [18].

Cultivation of surfactant producers.
N.vaccinii IMV B-7405 was grown in the liquid
mineral medium of the following composition
(g/1): NaNO; — 0,5; MgSO, 7TH,0 —
0,1; CaCl,,2H,0 — 0,1; KH,PO, — 0,1;
FeSO,7H,0 — 0,001; distilled water — up to
11, pH 6.8-7.0. Yeast autolysate was added
to the medium — 0.5% (v/v). Sunflower oil
after potato frying was used as a carbon source
(McDonald’s fast food restaurant, Kyiv) at a
concentration of 2% (v/v).

The cultivation of R. erythropolis IMB Ac-
5017 was carried out in the medium of the
following composition (g/1): NaNO; — 1,3;
MgS0, 7H,0 — 0,1; NaCl — 0,1; Na,HPO, —
0,16; KH,PO, 0,14; CaCl, — 0,1;
FeSO,-7TH,0 — 0,001; distilled water — up to
11, pH 6.8-7.0. Ethanol in a concentration of
2% (v/v) was used as the substrate.

For the cultivation of A. calcoaceticus
IMV B-7241 the following medium was
used (g/1): (NH,),CO — 0,35, NaCl — 1,0,
Na,HPO, 12H,0 — 0,6, KH,PO, — 0,14,
MgSO,7H,0 — 0,1; CaCl, — 0,1; distilled
water — up to 11, pH 6.8-7.0.Yeast autolysate
was added to the medium — 0.5% (v/v) and
trace element solution — 0.1% (v/v) containing
(g/100 ml): ZnSO,7H,0 — 1,1; MnSO,H,0 —
0,6; FeSO,7H,0 — 0,1; CuSO,5H,0 —
0,004; CoSO,7TH,0 — 0,03; H;BO; — 0,006;
KI — 0,0001; EDTA (Trilon B) — 0.5.
Ethanol in a concentration of 2% (v/v)
was used as a carbon and energy source.

The cultures of exponential growth phase
grown on media of the above composition with
0.5% of the corresponding substrate were
used as the inoculum. The amount of inoculum
(10*-10° cells/ml) was 10% of the volume of
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medium. The cultivation of the strains was
carried out in 750 ml flasks with 100 ml of
medium on a rocker (320 rpm) at 30 °C for
120 h.

Determination of surfactants concentra-
tion. The amount of surfactants synthesized
was determined by gravimetric method after
extraction from culture liquid supernatant
with Folch mixture (chloroform and methanol,
2: 1) as described in our previous work [18].

Obtaining of surfactant-containing
supernatants. Supernatants obtained by
centrifugation of the post-fermentation
culture liquid for 25 min (5 000 g) were used
as the preparations for vegetable treatment.
The supernatants were sterilized for 30 min
at 112 °C. Supernatants with a surfactants
concentration of 0.01-0.5 g/1 were used for
the processing of vegetables. To achieve the
desired concentration, the supernatants were
diluted with sterile tap water.

Selection and processing of vegetables.
Green tomatoes (Malachite casket), broccoli
(Spring), Brussels sprouts (Long Island),
and sweet peppers (Kolobok) were grown in
open soil, without pesticides (Gvozdiv, Kyiv
region, GPS 50°14'53.5""N 30°28'41.3"'E).
Ripe vegetables with no visible damage and
infections were selected.

Vegetables were divided into three groups:
the first group (control) was not undergo
any treatment, the second one was treated
with sterile tap water, and the third one —
with surfactant-containing supernatants
with different surfactant concentrations.
For treatment with water or supernatant,
the vegetables were placed in a 500 ml
graduated cylindrical beaker, 250 ml of water
(supernatant) were added, kept for 5 min, and
then water (supernatant) was poured out [19].
In one variant, the surfactant-containing
supernatant was not poured out after washing
the vegetables, but used again to process a new
batch of not yet washed vegetables, then again
it was not poured out, and used a third time
to wash the next batch of vegetables. When
presenting the material, such variants of
consecutive application of the same supernatant
three times for washing three different batches
of vegetables will be referred to as once, double
and thrice use of the preparation.

Untreated and washed with water and
supernatant, the vegetables were placed in
Petri dishes and left for observation at room
temperature. Microbiological analysis was
performed before vegetables storage.

Microbiological analysis. For microbio-
logical control, several vegetables from each
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group were collected with sterile tweezers,
homogenized for 3 min on a T 10 basic
ULTRA-TURRAX device, after which 1 g of
homogenate was introduced into a test tube
with 9 ml of sterile tap water and stirred. The
number of microorganisms (colony forming
units, CFU/ml) was determined by Koch-’
method on meat-peptone agar (MPA) for the
detection of heterotrophic bacteria, and on
wort-agar (WA) for the detection of fungi.
Petri dishes with MPA were incubated for 24 h
at 37 °C, with WA — for 48 h at 30 °C.

Vegetables quality assessment. Assessment
of the quality of vegetables was carried out
visually during the shelf life. The end of the
experiment was considered the day when all
the fruits were marked with spoilage signs:
rot, discoloration and consistency change,
cracks and wrinkles.

Statistical data processing. All experi-
ments were performed in 3 replicates, the
number of parallel determinations in the
experiments was 3-5. Statistical processing
of the experimental data was performed
as described previously [18]. Mean indices
differences were considered significant at the
significance level P < 0.05.

Results and Discussion

Broccoli is a cruciferous vegetable
characterized by high nutritional wvalue,
primarily due to high content of antioxidant
compounds, vitamins and anticarcinogenic
substances [20]. Peculiarities of broccoli
harvesting are that ripe inflorescences before
transportation and sale are cut off, so this
product is especially vulnerable to microbial
deterioration as well as phytopathogenic
microorganisms and saprophytic microbiota
that can get into plant tissues through the cut.
Nowadays, the widespread method of post-
harvest broccoli treatment is washing with
an aqueous solution of sodium hypochlorite
(50—-150 mg/ml), which, although it has an
antimicrobial effect, is dangerous to the
environment and humans [21].

In this regard, other variants for the
treatment of this vegetable are investigated:
washing with water acidified due to
electrolysis, washing with calcium chloride
solution, UV irradiation, ozone treatment, the
use of edible films [20, 22].

Table 1 shows the data about the effect of
R. erythropolis IMV Ac-5017 supernatant with
different surfactants concentration on the
total number of microorganisms on the surface
of broccoli.
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Table 1. The influence of the treatment method and surfactants concentration in R. erythropolis
IMV Ac-5017 supernatant on the total number of heterotrophic bacteria and fungi on the surface of broccoli

Cell number, 10? CFU/ml

Processing variant
Bacteria Fungi
Without treatment 350+28 1880+120
Water 260=19* 1200+80%*
Surfactants (0.01 g /1) 63+8* 108+11%*
Surfactants (0.05 g / 1) 15=4%* 22+4%%
Surfactants (0.25 g / 1) 30=+6%* 43=£T**

Notes: * — P <0.05 — regarding control (number of heterotrophic bacteria cells on the surface of untreated
vegetables); ** — P <0.05 — regarding control (number of fungal cells on the surface of untreated vegetables).

These data indicate that in the case of
broccoli treatment with R. erythropolis IMV
Ac-5017 supernatant with a surfactant
concentration of 0.01-0.25 g/1, the number of
bacteria and fungi on their surface decreased
by two to three orders of magnitude compared
to those established for untreated and water-
washed vegetables. The maximal decrease in
the number of microorganisms was observed
for use of supernatant with 0.05 g/1 surfactant
concentration for broccoli washing.

Note that we could not find any publication
in the literature regarding the using microbial
surfactants for broccoli treatment to extend
their shelf life, although other treatments
are available. Thus, in the case of ultraviolet
radiation action (6 kJ/m?) on freshly cut
inflorescences, the total bacteria number on
the vegetable surface was reduced 16-fold
[21], while the treatment with R. erythropolis
IMV Ac-5017 supernatant with 0.05 g/1
surfactants concentration — 23 times, which is
more effective than the action of UV rays and
traditional disinfectant — sodium hypochlorite
solution [21].

Brussels sprouts are another vegetable
(except broccoli) with a fine tissue structure
and a developed surface that makes them
susceptible to microbial spoilage.

Subsequent experiments showed that the
treatment of Brussels sprouts with A. cal-
coaceticus IMV B-7241 supernatant with a
surfactant concentration of 0.25 and 0.5 g/1
was accompanied by a 8-fold decrease in
bacteria number, and fungi number — by
a 6—9-fold decrease compared with untreated
vegetables. It should be noted that, unlike
R. erythropolis IMV Ac-5017 supernatant,
a decrease of surfactant concentration in
A. calcoaceticus IMV B-7241 supernatant to
0.01-0.05 g/1 did not increase its efficiency.
Vegetables treated with exometabolites of

A. calcoaceticus IMV B-7241 did not show any
visible signs of deterioration for 21 days, while
the untreated ones showed the first signs of rot
after 10—12 days of storage.

The next step explored the possibility
of three consecutive use of the surfactant-
containing supernatant of A.calcoaceticus
IMV B-7241 for the treatment of three
different batches of Brussels sprouts to
reduce the bacteria number on their surface.
In these studies, the number of fungi was
not determined, since Brussels sprouts are
insensitive to post-harvest spoilage caused by
fungi [https://www.ethylenecontrol.com].
Regardless of the surfactant concentration (0.25
and 0.5 g/1), after once and double use of the
supernatant, the bacteria number on the surface
of the vegetables was found to be practically the
same (63—75 CFU/ml) and almost 8 times lower
than after washing with water (Table 2). In the
case of the supernatant being used three times,
its effectiveness as an antimicrobial agent
was slightly reduced; however, the bacteria
treatment on the surface of the vegetables was
almost 4 times lower than after washing with
water (127-130 and 500 CFU/ml, respectively).

Further experiments showed the possibility
of repeated use of the A. calcoaceticus IMV
B-7241 supernatant not only for the treatment
of Brussels sprouts, but also for sweet peppers
(Table 2 and Fig. 1).

Thus, the number of bacteria on the
surface of peppers after one and two times
of supernatant use with a surfactant
concentration of 0.5 g/l was 110-132
CFU/ml and was 5-6 times lower than
the number of bacteria on the surface of
washed with water vegetables (Table 2).
Two-fold reduction of the surfactant
concentration in the supernatant (up to
0.25 g/1) was accompanied by some decrease
in its efficiency. However, regardless
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Table 2. The number of heterotrophic bacteria on Brussels sprouts and sweet pepper surface depending
on the multiplicity of A. calcoaceticus IMB B-7241 supernatant use

The number of bacterial cells (10% CFU/ml) on the
Surfactants surface of
concentration in the The multiplicity of
supernatant, supernatant use
g/1 Brussels sprouts Sweet peppers
once 63+8* 170+15%%
0.25 twice 75+9% 190+17%%*
thrice 127+12% 230+19%*
once 65=T% 110=11%%*
0.5 twice 72+8% 132+12%%
thrice 130+12% 200=17%%*
Control (single wash with water) 500+35 640+40

Notes: * — P <0.05 — regarding control (number of bacterial cells on the surface washed with water brussels
sprouts); ** — P <0.05 — regarding control (number of bacterial cells on the surface washed with water pepper).

Fig. 1. The influence of different processing methods on the storage of sweet peppers

of the surfactant concentration in the
supernatant, even after its threefold use,
the bacteria number on the surface of
the peppers was 3 times lower than after
washing the vegetables with water (Table 2).
It should be noted that the number of
fungi on the surface of sweet pepper in all
variants of treatment was 4—5 times lower
than bacteria number (data in Table 2 are
not shown).
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Visual observation of peppers during their
storage after treatment with A. calcoaceticus
IMV B-7241 supernatant showed that even on
the 215t day no signs of their spoilage were
detected, unlike untreated and water-washed
vegetables (Fig. 1).

In [14], we found that the maximum
reduction of bacteria and fungi on the surface
of tomatoes was achieved with N. vaccinii IMV
B-7405 surfactants use at a concentration of
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Table 3. The effect of the multiplicity of the use of N. vaccinii IMV B-7405 supernatant
for the treatment of sweet peppers and tomatoes on the number of microorganisms

on the surface of vegetables

The number of bacterial cells

The number of fungi cells

The multiplicity of (10% CFU/ml) on the surface of (102 CFU/ml) on the surface of
supernatant use
pepper tomatoes pepper tomatoes
once 59+8% 13+£3%* 10+3# 21##
twice 83+9%* 18=+4%% 12+3# 21##
thrice 190+17% 32+6%* 45=TH# 3E1##
Control (single wash 52040 16015 809 174
with water)

Notes: * — P <0.05 — regarding control (number of bacterial cells on the surface washed with water
pepper); ** — P <0.05 —regarding control (number of bacterial cells on the surface of water-washed tomatoes);
# — P <0.05 — regarding control (the number of fungal cells on the surface washed with water pepper);
##— P <0.05 — regarding control (number of fungal cells on the surface of water-washed tomatoes); the
surfactant concentration in the supernatant is 0.5 g/I.

Fig. 2. The influence of different treatment methods on the storage of tomatoes

0.5 g/1. In these studies, surfactant solutions
extracted from the culture broth supernatant
with Folch mixture (chloroform and methanol,
2: 1) were used as surfactant preparations. In
the next stage, the possibility of thrice use for
the processing of sweet pepper and tomatoes
of the N. vaccinii IMV B-7405 supernatant
with a surfactant concentration of 0.5 g/l
was investigated (Table 3, Fig. 2). The results
obtained showed the high efficiency of such

surfactant preparation for the treatment
of these vegetables. Thus, after using the
supernatant twice, the number of bacteria on
the surface of pepper and tomatoes was 6.3 and
8.9, respectively, and the fungi — 6.7 and 8.5
times lower than after washing vegetables with
water. In the case of the supernatant was used
three times, the number of microorganisms
on the surface of the vegetables was slightly
higher than after one and two times of
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application, but lower than after washing with
water (Table 3).

Visual observation of the tomatoes during
their storage after treatment with N. vaccinii
IMV B-7405 supernatant showed that even
on the 15" day no signs of their rotting
were detected, unlike untreated vegetables
(Fig. 2).

Analysis of the literature showed that
publications on the use of surfactants of
microbial origin for post-harvest treatment
of fruits and vegetables can be divided into
three groups.

Articles of the first group [23-27] are
devoted to the application for the post-
harvest biocontrol of phytopathogens of
biological products number based on the
microorganisms— antagonists of certain
pathogens that affect certain fruits and
vegetables. The influence of microbial
surfactants in this case is indirect and is
considered as one of the possible mechanisms
of antagonism, in particular, for preparations
based on the biomass of bacteria of Bacillus
and Pseudomonas genus [23-27]. Thus,
in [23] it was found that the effect of pre-
infected with pathogen Penicilium digitatum
mandarin treatment with a suspension of
Bacillus subtilis ABS-S14 endospores, a
solution of lipopeptides isolated from the
supernatant (10 g/1) and solutions of purified
individual surfactants (fengicin and iturin
in a concentration of 1 g/1) was almost the
same (inhibition of infection development
by 60-70% after 5—-7 days). The authors of
[24] have shown that in the case of spraying
of phytopathogenic fungi-affected oranges,
apples, grapes and drupaceous fruits
with Bacillus amyloliquefaciens BUZ-14
supernatant, a faster inhibition of infection
compared to the treatment with vegetative
or spore cells suspension was observed.
The fact is interesting that the antifungal
activity of the supernatant against various
phytopathogenic fungi depended on the
duration of strain BUZ-14 cultivation.
The authors explain this phenomenon by
the fact that during the cultivation of
B. amyloliquefaciens BUZ-14 there is a
qualitative and quantitative change in the
ratio of components in the synthesized
antimicrobial complex.

In the publications of the second group
[7T-8, 28], the compositions containing
purified microbial surfactants (mainly
rhamno- and sophorolipids) and other
components were used as preparations
for post-harvest treatment of fruits and
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vegetables. Thus, treatment of cherry
tomatoes with rhamnolipids solution (0.5 g/1)
and a suspension of yeast Rhodotorula
glutinis (1-108 cells/ml) allowed the infection
rate of these vegetables reducing with the
agent Alternaria alternata by 60% [8]. The
authors argue that a solution containing
only rhamnolipids proved to be ineffective.
In [7] it was reported that in the treatment
of tomatoes and cucumbers with germicidal
(bactericidal) composition (2.5% of Candida
bombicola ATCC 22214 sophorolipid in
combination with sodium silicate, sodium
carbonate and polyethylene glycol) there
were not visible signs of microbial spoilage
the vegetables for 7 days. It should be noted
that the first germicidal composition based
on microbial sophorolipids was patented
in 1998 [28]. In addition to surfactants
(instead of sophorolipids, it may be sodium
lauryl sulfate, or a mixture of microbial and
chemical surfactants) it contained a mixture
of organic acids (citric, glycolic, lactic,
malic, tartaric).This composition provided
100% inhibition of Escherichia coli bacteria,
as well as representatives of the genera
Salmonella and Shigella on the surface of
fruits and vegetables [28].

The third group of publications [9, 29-
30], to which our research also relates [14],
concerns the use of only surfactant solutions
for the processing of fruit and vegetable
products, without any other ancillary
components. Thus, in the patent [29] it is
proposed, to prolong the shelf life of citrus
fruits, apples, pears, apricots, to spray them
with a solution of purified sophorolipids
with a concentration of 3 g/l (producer
is Wickerhamiella domercqgiae Y2A). The
authors of [9] found that among three
studied microbial surfactants (producers
are B. subtilis 10T, B. subtilis 3285 and
Pseudomonas sp.), only Pseudomonas sp.
rhamnolipid proved to be effective against
Aspergillus oryzae MTCC 1846, Fusarium
solani MTCC 350 and Curvularia sp.,
which cause damage to lemons, potatoes
and tomatoes, respectively. In the case
of treatment of pre-infected with these
pathogens fruits and vegetables with
solutions of rhamnolipid at a concentration
of 1 g/1, no signs of microbial spoilage during
15 days of storage at room temperature were
observed, while the first signs of decay of
untreated fruits were appeared as early as in
6-7 days [9]. In [30] found that previously
infected with Botrytis cinerea grape, tomato
and strawberry fruits treatment with a
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solution of lipopeptide (8 g/1) synthesized
by Bacillus methylotrophicus XT1 CECT
8661, was accompanied by an inhibition of
infection by 70—100% in 6 days.

The data and results obtained by us
earlier show that both surfactant solutions
[14] and surfactant-containing N. vaccinii
IMV B-7405, R. erythropolis IMV Ac-
5017 and A. calcoaceticus IMV B-7241
supernatants used for treatment vegetables
to extend their shelf life have the following
advantages over microbial surfactants
described in the literature [9, 29, 30]: exhibit
high antimicrobial activity at much lower
surfactant concentrations (0.01-0.5 g/1) and
in the form of a supernatant, which lets us
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Experimental articles

HICJIAABPOKAMHA OBPOBKA OBOYIB
EK30O0METABOJIITAMHA
Nocardia vaccinii IMB B-7405,
Acinetobacter calcoaceticus IMB B-7241
TA Rhodococcus erythropolis IMB AC-5017
IIJISI IIOTOBSKEHHS TEPMIHY
IX 3BEPITAHHSA

T.II.IIupoe, B.C. I'eituenko, A. O. 36apuy

HamnionanbHU yHiBEpCUTET XapUOBUX
TexHoJoriit, Kuis, YKpaina

E-mail: tapirog@nuft.edu.ua

Mera po60oTH — HOCTIAUTU MOKJIUBICTH BUKO-
puctanHda cynepuatauTiB Nocardia vaccinii IMB
B-7405, Acinetobacter calcoaceticus IMB B-7241
ta Rhodococcus erythropolis IMB Ac-5017 3 pis-
HOIO KOHIIEHTPAITi€I0 TOBEPXHEBO-aKTUBHUX PEYO-
BuH (ITAP) nia micasBporkaitHol 00poOKYM OBOUiB.

N.vaccinii IMB B-7405, A. calcoaceticus IMB
B-7241 Ta R. erythropolis IMB Ac-5017 Buporry-
BaJIM Ha BiAnpalbOBaHiil COHAIITHUKOBIN 0yii Ta
eranoui. [ 06poOKY OBOUiB BUKOPUCTOBYBAJIU
CyIlepHATaHTU KYJbTypPaJbHOI PIINHYU 3 KOHIIEH-
rpartiero ITAP 0,01-0,5 r/a. Konnearparito ITAP
BUBHAYAJM BAaTOBUM METOJIOM ITicJIid eKCTpPaKIlii
cymimmio @osua. 3arajabHy YHCEJNbHICTH reTe-
porpodHUX 6aKTepiii i rpubiB Ha TOBEPXHi OBOUiB
Bu3HavaJiu 3a MetogoM Koxa Ha M’ACO-TIeITOHHO-
MYy arapi Ta cycJio-arapi BimoBigHoO.

ITokasamo, 1110 06poOKa 6POKOJIi, OPIOCEeTbCHKOL
KaIlyCTH, COJIOAKOTO IIEPITIO i TOMAaTiB cylepHaTaH-
ramu N. vaccinii IMB B-7405, A. calcoaceticus
IMB B-7241 Ta R. erythropolis IMB Ac-5017 cy-
TIPOBOIXKyBaJIACsAd 3HMKEHHAM UMCEeJIbHOCTI OaKTe-
pifi i rpu6iB Ha ixHii moBepxHi y 6—17 i 8—50 pasis
BiITIOBiAHO MOPIBHSAHO 3 KiJIBKIiCTIO HA ITOBEPXHI
MHTHX BOJOI0 OBOUiB. BecTaHOBIEHO MOMKJINBICTH
JIBOKPATHOTO BUKOPUCTAHHSA OZHOTO if TOTO camMo-
IO CyIepHATaHTY [IJsd MUTTA PiBHUX mapTiit oBo-
yiB. HeobpobseHi Ta MUTi BOJOI0 OBOUi ITBUAIIIE
miggaBajgucAa THUTTIO TOPiBHAHO 3 00pO0JIeHUMU
ITAP-BMicHUMY cyllepHATAHTAMU.

Exsomerabouaitu N. vaccinii IMB B-7405,
R. erythropolis IMB Ac-5017 i A. calcoaceticus
IMB B-7241, BUKOpPUCTOBYBaHi A 00POOKM OBO-
YiB 3 METOIO MOJMOBKEHHA TepMiHy ix 36epiranusd,
TMOPiBHAHO 3 BiloMUMU MiKpPOOHUMU ITOBEpXHeE-
BO-aKTMBHUMH PEUOBMHAMU MAaIOTh TaKi ImepeBa-
I'i: BUABJISIOTh BUCOKY aHTUMiKPOOHY aKTUBHICTD
3a HIDKUYMX YV KiJbKa pasiB koHIeHTpaliii ITAP i
Y BUTJIALL CyIIepHATAHTY, 110 Ja€ 3MOTY BUKJIO-
YUTHU 3 TEXHOJIOTIYHOTO IIPOILECY BUCOKOBAPTICHY
cTamilo BUOIJIEHHS Ta OYUINEHHS I[1JIbOBOTO IPO-
nykTry. Kpim Toro, ITAP-BMicHI cynepaaTanTu xa-
PaKTEepU3yIThCA BUCOKOIO e(DeKTUBHICTIO Y pasi
iX TOBTOPHOTO BUKOPUCTAHHS.

Knarmuosi cnoea: 36epiraHHsa OBOUiB, MiKpoOHEe
IICYBaHHSA, I0BEPXHEBO-AKTUBHI PEUYOBUHMU.

IIOCJIEYBOPOYHA{A OBPABOTKA
OBOIIEN 9K30METABOJIUTAMUA
Nocardia vaccinii UMB B-7405,
Acinetobacter calcoaceticus ©UMB B-7241
U Rhodococcus erythropolis ©UMB AC-5017
AJIA ITPOAJIEHUA CPOKA UX XPAHEHUA

T.II.ITupoe, B. C. I'eituenko, A. O. 36apviu

HamnuonanbHBIN YHUBEPCUTET TUIIIEBBIX
TexHoJiorui, KueB, YKpanna

E-mail: tapirog@nuft.edu.ua

ITesns paboThl — HCCJIETOBATH BO3MOYKHOCTH
UCIIOJIb30BAHUA cynepHaTauToB Nocardia vaccinii
IMB B-7405, Acinetobacter calcoaceticus UMB
B-7241 n Rhodococcus erythropolis UMB Ac-5017
C pasJIMYHOI KOHIIEHTpAaIlell IIOBePXHOCTHO-aK-
TuBHBIX BelrecTB (ITAB) ni1a mociey60pouHOit 00-
paboTKu’ OBOIIIEH.

N. vaccinii IMB B-7405, A. calcoaceticus
VIMB B-7241 u R. erythropolis UMB Ac-5017 BbI-
palmBai Ha OTPabOTAHHOM IIOICOJTHEYHOM MacJie
u 9TaHoJe. [[J1s1 00paboTKY OBOIIEH NCTIOIh30BAIT
CyIepHaTaHThI KYJIbTYPaJbHOMN KUIKOCTH C KOH-
menrpanueit ITAB 0,01-0,5 r/x. KoumesTpaiiuio
ITAB ompepesssain BeCOBBIM METOIOM IIOCJE 9KC-
TpakIuu cMecbio @osrua. OOIIYIO YUCIEHHOCTD T'e-
TepOoTPOGHBIX 6AKTEPUH U I'POOB HA TTOBEPXHOCTU
OBOIIIEN onpeae I 1o Metoay Koxa Ha Msco-IIell-
TOHHOM arape U CycJio-arape COOTBETCTBEHHO.

IToxkasamo, uTo 0o6paboTKa GPOKKOIM, GpPIOC-
CeJIbCKOM KaIlyCcThI, CJAAKOTO Iepla W ToMa-
TOoB cynepHatantamu N. vaccinii UMB B-7405,
A. calcoaceticus UMB B-7241 u R. erythropolis
WIMB Ac-5017 compoBo:kaiach CHUMKEHNEM UKC-
JIEHHOCTHU 0aKTepuil U rpub0B HA UX ITIOBEPXHOCTHU
B 6—17 u 8—50 pa3 cOOTBETCTBEHHO 110 CPABHEHUIO
C KOJIMYECTBOM Ha IIOBEPXHOCTHU MBITHIX BOJOM OBO-
meil. YcraHoBIeHA BO3MOMKHOCTD IBYKPATHOT'O HC-
TIOJIb30BAHMSA OJHOTO U TOT'O K€ CyIllepHATAHTA AJId
00paboTKM pasJIMYHBIX mapTuii osoireii. Heobpa-
OOTaHHBIE U MBIThIE BOJIOM OBOIIM ObICTPEE IOABEP-
rajuch THUEHUIO 10 CPABHEHUIO ¢ 00paboTaHHBIMU
ITAB-comep:kaliiuMu cymiepHaTaHTaAMU. JK30MeTa-
6oautel N. vaccinii UMB B-7405, R. erythropolis
MB Ac-5017 u A. calcoaceticus UMB B-7241,
HWCIIOJIb3yeMble IJIs 00pabOTKU OBOIIEH C IIeJIbI0
MIPOAJIEHUS CPOKA UX XPaHEHUS, [10 CPABHEHUIO C
M3BECTHBIMU MUKPOOHBIMU ITOBEPXHOCTHO-aKTUB-
HBIMU BEIIleCTBAMU UMEIOT CJIeAYIOINe IPeuMy-
IIIeCTBA: IPOABIAIOT BBICOKYIO aHTUMUKPOOHYIO
aKTUBHOCTH B 00Jiee HUBKUX KOHIIEHTPAIMAX U B
BUIE CYIIEPHATAHTA, YTO HO3BOJAET UCKJIIUUTD
13 TeXHOJIOTUUECKOTO IIPOIlecca JOPOrOCTOAIIYIO
CTaaUIO BBIZEJIEHUS U OUUCTKHU I[eJIeBOTO IIPOAYK-
Tta. Kpome Toro, ITAB-comepskaliiie cynepHaTaHThI
XapaKTepU3yI0TCs BHICOKOH 9(h(heKTUBHOCTHIO IIPU
WX IIOBTOPHOM MCHOJIE30BAHUU.

Knrwouesvle cnosa: xpaHneHue oBolrei, MUKPOO-
HadA mopya, MOBEPXHOCTHO-aKTHUBHBIE BEIIeCTBA.
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