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The aim of the work is to determine the content of biologically active compounds in berries and
fruits collected in ecologically clean areas, to find out their potential usage for the creation of targeted
pharmabiotics, and the ability of such extracts to stimulate the growth of probiotic lactic acid bacte-
rial strains and other representatives of commensal intestinal microbiota.

The content of biologically active compounds was determined by thin-layer chromatography. The
plant-specific effect of methanol extracts from berries and fruits on the selected strains L. acidophilus,
L. catenaformis, L. casei, L. fermentum, E. coli 058, E. faecalis (gut commensals), B. subtilis 090 (com-
ponent of biopreparation), which are perspective for the creation of modern pharmabiotics, according
to the results of its cultivation in the specified extracts had been shown.

It was also found that tested berry extracts were characterized by a higher content of polyphenols,
compared to anthocyanins. Alycha’ extract mainly inhibited the growth of most of studied bacterial
strains, except B. subtilis 090. Extracts of red currant, sweet cherry, and jostaberry stimulated the
growth of L. catenaformis, while extracts of sweet cherry and jostaberry, in addition to that of the
above-mentioned lactobacilli strains, also stimulated the growth of L. casei and L. fermentum.
Blueberry and plum extracts activated the growth of all lactobacilli strains. The ability to stimulate the

growth of B. subtilis 090 was noted only for the extracts of alycha, jostaberry, and plum.
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It is known that peptides, enzymes, and
amino acids are used as separate medications
and as prebiotic components in the composition
of synbiotics [1]. Today the most frequently
used plant extracts are characterized by
various preventive and medicinal effects [2].
The objective of our paper was the screening
(selection) of berries grown in the mountainous
regions of Zakarpattia, which would be
characterized by high biologically active
compounds (BAC) contents and the ability to
stimulate the growth of lactic bacteria strains of
different origin, and thus could be perspective
components for modern pharmabiotics.

Natural biologically active compounds of
antimicrobial action include plant antibiotics,
phytoncides, essential oils, balsams, resins,
tannins, organic acids, alkaloids, and
glycosides [3]. Usually, the BAC content varies
depending on the plant species and the region
of cultivation [4].

Therefore, our main task was to select
berries and fruits, the extracts of which were
rich in BAC and had antibacterial properties
against opportunistic pathogens, as was shown
earlier [5, 6], and at the same time stimulated
the growth of beneficial microorganisms,
which was the objective of this paper.

Agroclimatic conditions of Zakarpattia
Region are favorable for the cultivation
of berries rich in BAC. Gardening is well-
developed in the region, which, in turn,
provides the opportunity to obtain a large
number of raw materials for BAC extraction,
namely from alycha, cherry, jostaberry, red
and black currant. Fruits of these plants
are sources of antioxidants, including
anthocyanins and polyphenols, which possess
antibacterial properties [7].

The quantitative composition of the studied
berries is underinvestigated. Determination of
the total content of polyphenolic compounds in
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plant raw material allows pre-evaluating the
prospects of their use as a source of BAC for
future use in the production of pharmabiotics.

So, the objective of our study was to
determine the BAC content in the berries and
fruits selected for the study and to find out
their potential ability to stimulate the growth
of selected microorganisms.

Materials and Methods

Methanol extraction

We determined the quantitative content
of polyphenols and anthocyanins in methanol
extracts by thin-layer chromatography
(TLCH) [8].

We prepared the extract from 50 g of
each kind of berries and used 100 ml of 80%
methanol for extraction. In our subsequent
experiments, we used the methanol liquid
extract, not containing precipitate [9].

Determination of antibacterial properties of
fruit extracts

Using vacuum evaporation, we obtained
methanol-free extracts of the following
berries: Ribes rubrum (red currant), Prunus
avium (sweet cherry), Prunus x domestica
(plum), Ribes x nidigrolaria (jostaberry),
Vaccinium myrtillus (blueberry), Ribes
nigrum (black currant), and Prunus cerasifera
(alycha).

We studied the ability of the selected
berries and fruits to stimulate L. acidophilus,
L. catenaformis, L. casei, L. fermentum
(LAB), E. coli 058, E. faecalis B. subtilis 090
by culturing them in extracts obtained from
these berries and fruits [10]. The initial
concentration of the selected LAB strains,
E. coli 058, E. faecalis B. subtilis 090 was
3x108 CFU/ml (NO). The obtained data was
expressed as the logarithm of the number of
surviving bacteria (Nt) to the initial number
of bacteria (NO) — lg (Nt/NO) for a certain
culturing time (14 h and 24 h).

LAB strains used in the study were isolated
by us from various sources, in particular,
L. acidophilus — from the intestine of a
healthy person, L. catenaformis, L. casei,
L. fermentum — from fermented food [11];
they were identified (MALDI with subsequent
sequence analysis) and registered with the
Depositary of High-Value Cultures of the
Microorganism Collection of IMVNASU as
promising strains for the development of
modern pharmabiotics. Additionally, the
effects of berry and fruit extracts on the
representatives of the commensal intestinal
microbiota were studied: E. coli 058,
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E. faecalis, and B. subtilis 090— an integral
component of the biological preparation [12].

Statistical processing of the results of
experiments was carried out using a software
OriginLab 2017 version 94E.

Results and Discussion

Alycha is a relatively unpretentious,
frost- and drought-resistant plant [13].
Polyphenols play an important role among the
BAC that the alycha fruits are rich in. Plant
phenols represent a large group of substances
classified as “secondary metabolites”, being
of particular interest due to their antioxidant
properties. Phenolic compounds are also
characterized as antimicrobial, antitumor,
and antiviral agents [14, 15]. Jostaberry is
also a source of biologically active substances,
but to date, the content of BAC in this fruit is
almost unstudied. This is also applicable to the
unknown content of BAC in the fruits of sweet
cherry and currant, but the availability of such
data is extremely relevant.

When choosing berries and fruits, we also
considered their availability on the market,
use in the food industry, and their well-known
ability to suppress opportunistic pathogens.

The second stage of the study was obtaining
methanolic extracts of alycha, plum, red and
black currants, blueberry, sweet cherry, and
jostaberry, followed by distillation of the
solvent, and a quantitative determination
of BAC content by means of thin-layer
chromatography. In liquid extracts of berries,
the content of biologically active substances
was determined, that belonged to the class
of anthocyanins and polyphenols, and their
quantitative content in each investigated
extract was measured.

Black currant and jostaberry fruits
were characterized by the same qualitative
composition of BAC (delphinidin-3-
glucoside, delphinidin-3-rutinoside,
cyanidin-3-glucoside, cyanidin-3-rutinoside),
but different quantitative content of
anthocyanidins and polyphenols. The total
content of polyphenols in the fruit of black
currant was half as much as the total content
of polyphenols in jostaberry fruit. These
extracts stimulated the growth of L. casei, and
jostaberry extract additionally stimulated the
growth of L. fermentum and L. catenaformis
strains (Table 2).

The black currant extract (Ribes nigrum)
contained the following biologically active
substances: delphinidin-3-glucoside (20.4%),
delphinidin-3-rutinoside (45%), cyanidin-3-
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Table 1. The results of anthocyanins content

Serial Tested Extracts
eria
Number Isolated BAC Ribes | Prunus Prunus Ribes x Vaccinium Ribes
rubrum | avium domestica | nidigrolaria myrtillus nigrum
1 Cyanidin-3- 26.8 - - - - -
monoboside, ng/ml
2 Cyanidin-3- 118.5 - - - - -
xylosylrutinoside,
ng/ml
3 Cyanidin-3- 33.6 78.0 9.4 310.1 - 846.2
rutinoside, pg/ml
4 Cyanidin-3-glucoside, - 0.58 1.63 106.5 529.9 165.0
ng/ml
5 Cyanidin-3- - - - - 298.5 -
arabinoside, ng/ml
6 Cyaniding-3- - - - - 429.5 -
galactoside, ng/ml
7 Delphinidin-3- - - - 56.9 697.8 590.1
glucoside, pg/ml
8 Delphinidin-3- - - - 86.5 - 1285.1
rutinoside, pg/ml
9 Delphinidin-3- - - - - 651.8 -
galactoside, ng/ml
10 Delphinidin-3- - - - - 446.9 -
arabinoside, ng/ml
11 Petunidin-3-glucoside, - - - - 472.5 -
ng/ml
12 Peonidin-8-rutinoside, - - 7.8 - - -
ng/ml
13 Petunidin-3- - - - - 186.5 -
galactoside, ng/ml
14 Peonidin-3- - - - - 40.7 -
galactoside, ng/ml
15 Petunidin-3- - - - - 113.9 -
arabinoside, pg/ml
16 Peonidin-3-glucoside, - — - - 210.1 -
ng/ml
17 Malvidin-3- - - - - 149.6 -
galactoside, ng/ml
18 Malvidin-3-glucoside, - - - - 461.5 -
ng/ml
19 Malvidin-3- - - - - 89.7 -
arabinoside, ng/ml

glucoside (5.6%), and cyanidin-3-rutinoside
(29%). The total content of polyphenols
was 5042 ng/ml. The black currant extract
stimulated the growth of L. casei (Table 2).
The red currant fruit (Ribes rubrum)
contained the following anthocyanidins:
cyanidin-3-sambubioside (15%), cyanidin-
3-xylosylrutinoside (66%), and cyanidin-
3-rutinoside (19%). The total content of

polyphenols was 3962 ng/ml. This extract was
characterized by pro-bacterial properties in
relation to L. catenaformis (Table 2).

The fruit of sweet cherry had the ability
to stimulate the growth of L. casei, L.
catenaformis and L. fermentum. However, in
contrast to the extracts of black currant and
jostaberry, only two types of anthocyanidins
were identified in the fruit of sweet cherry:
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Table 2. Biological influence of fruit and berry extracts on the growth of lacto acid bacteria, in dynamics

L. acidophilus L. catenaformis L. casei L. fermentum
NO 8 8 8 8
(CFU/ml) 3x10 3x10 3x10 3x10
Time of
cultivation, 14 24 14 24 14 24 14 24
hours
Tested IgNt/
pested ) 1gNt/NO | 1gNt/NO | 1gNt/NO | 1gNt/NO | 1gNt/No | 1gNt/No | '8NV | 1gNt/No
Prunus 5.5 55 | ysiigr | 55 5.5 5.5 0.67+ 5.5
cerasifera | +0.5% | =0.5% -5=1. +0.79% | =1.7% | =0.19% | 0.25% | =0.17%
Ribes x nidi- | —3.7 3.2 3.5 0.1 2.8 020.3 2.8 0.52
grolaria +1.1 +1.1 +0.5 +0.5 +0.35 +0. +0.2 +0.3
Prunus ~0.78 1.7 0.78 3.7 2.5 ~0.78
avium +0.79 +0.5 —3.4=L1 | g 96 +0.3 0+£0.29 | 549 +0.4
Ribes 3.5 4.1 4.1 1 0.1 2.8 2.5
nigrum | =05 | +0.76 0.5 5 | +0.35 | 0925028 | 558 | o357
Ribes 3.9 4.1 ~0.78 09005 | 48 4.8 ~0.78 5.5
rubrum +0.5 +1.2 +0.26 +0. +0.5 +0.17 | +0.38 | +0.45
Vaccinium | —2.8 3.5 0.78 2.8 2.8 0.52+
myrtillus | +0.83 | 0-34F0-51 .99 +0.29 | =0.35 | 0-52%0:5 | .7 0.92
Prunus 15 | ga4e05| —0-48 —0.78 | -0.78 —0.48 | -0.48 | -0.78+
domestica | =02 | 0-34=0. +0.26 +0.29 +0.5 +0.5 +0.78 0.38

Note. Significant differences with the Prunus cerasifera extracts on growth of lacto bacteria by (P#< 0.05).

cyanidin-3-glucoside (0.7% ), and cyanidin-3-
rutinoside (99.3%), while the total content of
polyphenols was only 525 ng/ml.

Plum fruits (Prunus domestica) contained
three types of anthocyanins in their
composition: cyanidin glycoside (8.6%),
cyanidin-3-rutinoside (50%), and peonidin-
3-rutinoside (41.4%). The total content of
polyphenols was 668 png/ml. As to the effect
of the plum extract on strains of lactobacilli,
we observed the stimulation of growth of all
tested LAB and B. subtilis 090 strains (Table 2).

Analyzing the obtained data of the
quantitative study of extracts composition
(Table 1), we could note that the number
of compounds of anthocyanins and
polyphenols is significantly lower in the
extracts of the Prnus genus than in the
extracts of the Ribes genus, but according
to the experimental data obtained, plum
and sweet cherry extracts were better in
stimulating the growth of probiotic strains
of microorganisms. Analyzing the obtained
chromatogram of the plum extract and
comparing it with literature sources, based
on chromatographic analysis of extracts of
different varieties of plums, we observed that
the substances of the first priority here were
cyanidin-3-xyloside and cyanidin-3-glycoside
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in various amounts [16, 17]. However, while
examining our extract of Prunus domestica,
we see that the peak on the chromatogram
corresponds to the cyanidin-3-glycoside
substance. This can be explained by the fact
that, depending on the geographical location,
variety, and the year of life of the plant, the
quantitative composition of compounds of
the anthocyanins may change [3].

Blueberries (Vaccinium myrtillus)
contained the largest gross anthocyanin
content in their composition. The extract
contained 15 compounds of anthocyanins:
delphinidin-3-galactoside (13.7%),
delphinidin-3-glucoside (15%), cyanidin-3-
galactoside (8.9%), delphinidin-3-arabinoside
(9%), cyanidin-3-glucoside (11%), petunidin-
3-galactoside (4%), cyanidin-3-arabinoside
(6.4%), petunidin-3-glucoside (9.8%),
peonidin-3-galactoside (1.0%), petunidin-
3-arabinoside (2.4%), peonidin-3-glucoside
(4.3%), malvidin-3-galactoside (3.1%),
malvidin-3-glucoside (9.6% ), and malvidin-3-
arabinoside (1.8% ) (Table 1). The total content
of these compounds exceeded 5000 ng/ml, and
the amount of polyphenols was 8945 ng/ml.
We noticed the ability of the blueberries to
stimulate the growth of all LAB strains we
selected.
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Table 3. Biological influence of fruit and berry extracts on growth of E. coli 058, E. faecalis, B. subtilis 090,
in dynamics

E. coli E. faecalis B. subtilis 090
NO (CFU/ml) 3x10°8 3x10°8 3x10°
Time of
cultivation, 14 24 24 14 24
hours
Eg?cigi(is lg (Nt/NO) | lg (Nt/NO) | 1g (Nt/NO) | lg (Nt/NO) | lg (Nt/NO) | 1lg(Nt/NO)
Prur.lus -6.7 _ —6.7+0.5 _ -3.7 -0.48
cerasifera +0.29 +0.78 +0.83
Ribes —6.7%
pige e ia | —6:7+0.20 TS ~6.7=0.5 | -6.70.5 | -0.78+0.5 | -0.78=0.2
Prunus avium | —6.2%1.1 ~6.7% 6.5+0.5 - 0.91:0.85 | —-5.5+0.74
+0.29
Ribes nigrum | —4.8+0.5 - ~6.7+0.5 - ~3.7+0.3 ~3.7+0.57
Ribes rubrum | —6.7+0.5 | —6.7=0.5% | -4.8+0.20 | -4.8+0.5 o ~5.5=1.14
Prunus ~4.8+0.79 | —6.7=0.79% | —4.8+0.29 —4.8 ~0.78+1.4 | 0.93:0.44
domestica O -0=E -0V, +0.79 L78%1. .93=0.
Vaccinium _ B -6.7 _ _
e 0.590.2 3.8 £0.5% | —4.8+0.29 e 5.5+0.93 6.70.83

Note. Significant differences with the of fruit and berry extracts on growth (24 hours of cultivation)

of E. coli 0568 by (*P < 0.05).

According to the data obtained, the fruits
of alycha did not contain anthocyanins in
their composition. This is confirmed by the
fact that due to the presence of anthocyanins
in the fruits, the fruits were of red to violet
color, and alycha fruit was yellow. Analyzing
the obtained chromatogram (Figure), we see
that it has a very small amount of flavonoids
and a small amount of coumarin. We also
observed here the content of polar phenols
and, according to the analysis of literature
data, they could be phenolic acids, for example,
catechin [18]. The total content of polyphenols
was 219 ng/ml. The alycha extract inhibited
the growth of all beneficial microorganisms
we selected, and therefore when using it as a
prebiotic component of pharmabiotics, such
undesirable effect on the LAB tested by us
should be taken into account (Table 2, 3).

Analyzing the quantitative and qualitative
composition of BAC, included in the extracts
tested by us, it can be concluded that the
content of polyphenols significantly exceeded
the content of anthocyanins, with no
anthocyanins in the alycha extract detected
whatsoever.

We determined the contents of
anthocyanins and polyphenols in extracts of
fruits and berries, and compared them with
a database of BAC content in plant extracts

ePlant LIBRA [19]. According to the analysis
of the content of BAC in the following
extracts: Ribes rubrum, Ribes nigrum, Ribes x
nidigrolaria, Vaccium myrtillus, Prunus avium,
which were included in the above mentioned
database, the cyanidin-3-rutinoside compound
was not identified [20, 21], but it was found
in the extracts of the fruits and berries that
we studied; there was also a difference in a
quantitative content of anthocyanins and
polyphenols. Comparing the BAC content of
the Prunus domestica, and Prunus cerasifera
extracts studied by us, with the ePlant LIBRA
database, we noticed a difference, however, not
in the qualitative composition of extracts, but
in their quantitative indices [22].

While investigating the probacterial
properties of extracts in relation to beneficial
strains of microorganisms, we found that
extracts of red and black currants, jostaberry,
plum, and blueberry possessed such properties.
In other words, these are the extracts, that
contain anthocyanins and polyphenols in their
composition, and therefore, we can conclude
that the prebiotic properties are the properties
of anthocyanins. This hypothesis is confirmed
by the experimental data we obtained: since
the extract of alycha had no anthocyanins in
its composition, it had an inhibitory action on
the strains of lactic bacteria.
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The Chromatogram of the alycha extract:
UV-VIS 1 — 520 nm (anthocyanins); UV-VIS 2 — 280 nm (phenols); UV-VIS 3 — 360 nm (flavanoids);
UV-VIS 4 — 320 nm (coumarin)

So, comparing the results of our research
with literature data, we can argue that namely
the compounds of anthocyanins in the extracts
of the berries we have studied have probacterial
properties. The previously-published papers
show that anthocyanidins, namely cyanidin-3-
glucoside, inhibit the growth of only E. coli and
do not inhibit the growth of probiotic strains
of microorganisms and other representatives
of human commensal microbiota [23, 24]. But,
analyzing the experimental data we obtained,
we can conclude that it is the compound of
cyanidin-3-rutinoside that not only does not
inhibit the growth of lactic bacteria, but rather
contributes to their growth. This is confirmed
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MIRKPOOPI'AHI3SMIB

O.B.ITannazV?, T. B. Meaewro' 2,
B. B. Bami?, H. B. Boiiko" ?

IVHCFOPO,I[CBKHﬁ HaI[iOHAJILHUI YHiBEpCUTET,
Kadeapa KIiHiKo-1ab0paTOpHOI JiarHOCTUKY Ta
dapmakxoJiorii, cromaToJIoriuanii (paKyJIbTeT,
Ykpaina
zymropon%}mﬁ HaI[lOHAJLHUI YHiBEepCUTET,

HaYKOBO-AOCJiTHUN i HAaBUAJIbHUN [IEHTP
MOJIEKYJIAPHOI MiKpob6iosorii Ta imyHosoTi1
CIU30BUX 000JOHOK, Y KpaiHa

E-mail: ssarvash@gmail.com

Meroio po6oTu 0yJI0 BU3HAUEHHS BMiCTy 6io-
JIOTiYHO aKTMBHUX PEUYOBUH y ATohaxX i mjaogax,
3i06paHUX B €KOJIOTIYHO YMCTUX 30HAX, AJA 3’ sdICy-
BaHHSA IIEPCIEKTUBHOCTI IX BUKOPUCTAHHA AJIA
CTBOpPeHHSA (papmabioTHKiB cupsamoBaHoi mii Ta
3IaTHOCTI OfleprKaHuX 3 HUX eKCTPaKTiB CTUMY.JIIO-
BaTH picT MPOOiOTHUHUX IIITAMiB JaKTOOAKTepiit
i IpecTaBHUKiIB KOMEHCAJTIbHOI KUIITKOBOI MiKpO-
GioTwm.

BwmicT 6iosioriuHO aKTUBHUX PEUOBUH BU3HA-
yajJu MEeTOJOM TOHKOIIapoBoi xpomaTorpadii.
Boiauep MeTaHONBHUX €KCTPAKTIB ATig Ta mJjo-
niB Ha Bimi6paui mamu mramu: L. acidophilus,
L. catenaformis, L. casei, L. fermentum,
E. coli 058, E. faecalis (koMeHCcaIu KUIIEUHU-
Ky), B. subtilis 090 (ckaamoBa Giompemaparty),
AKi € IepPCIeKTUBHUMM [IJIsI CTBOPEHHS CyJYacHUX
dapmabioTukiB, BU3HaAUAIU 3a pPe3yJbTaTaMU iX
KYJbTUBYBAaHHA B 3a3HAUEHUX €KCTPAKTaX.

Busasseno, m1o gociifKyBaHi ATigHI eKCTpak-
TH XapaKTepU3yBaJIUCA OiJIbIIT 3HAUHUM BMicTOM
noJripeHOJIiB IMOPiBHAHO 3 aHTOIiaHamMu. Excr-
PAKT amnvi mpUrHidyBaB picT yciX TecTOBaHUX
HaMu IITaMmiB, okpim B. subtilis 090. ExcrpakTu
YEepPBOHOI CMOPOAUHY, UEPEIIHi Ta HOIITH CIIPUAIN
pocty L. catenaformis, a eKCTpaKTH YepeIHi i io-
IITH Ha JOJATOK [0 BUIle3a3HaUeHNX IIITaMiB JIaK-
TOOAKTEPiil JOLATKOBO CTUMY.II0BaJIU picT L. casei
ta L. fermentum. EKcTpakTu YOPHUIIL Ta CIUBU
aKTUBYBAJM PicT ycix miTaMiB JlakToOaKTepiit,
a YOpHUILi, YOPHOI Ta YePBOHOI CMOPOAUHU IIPU-
THiYyBaau picT BigiOpaHUX HAMU KOMEHCAJIbHUX
MiKpooOpraHisamiB. 37aTHICTh CTUMYJIIOBATHA PicT
B. subtilis 090 0yJio Bif3HAUEHO JIUIIIEe B eKCTPAK-
Tax aJuyi, HOIITHU Ta CJANUBU.

Knawuosi cnoea: sronu, mniaoxu, (dJiaBaHoinu,
aHTOIliaHM, JaKkToOaKTepii, apmabioTuku.
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1 VY KTOpOoACKMIT HAIIMOHAJIbHBIT
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OUArHOCTUKU U (papMaKOJIOTHUH,
CTOMATOJIOTUUECKUH (DAKyJIbTET, Y KpanHa

2 VY KTopOoACKUI HAIMOHAIbHBIH
YHUBEPCUTET, HAYUYHO-UCCIEL0BATEIbCKUN U
yueOHBIH MEeHTP MOJEeKYIAPHON MUKPOOUOJIOTHHN
1 UMMYHOJIOTUHY CIAU3UCTBIX 000J0UeK, ¥ KpanHa

E-mail: ssarvash@gmail.com

ITenbro paboThI OBIIO OIIpegeIeHne comepKa-
HUS OMOJOTUUYECKN AKTUBHBIX BEIIECTB B AT0aX
¥ IJIOfaX, COOPAHHBIX B DKOJIOTUYECKU UMCTBIX
30HaX, JJIA BEIACHEHUA IEePCIEKTUBHOCTU UX WC-
MOJIb30BAHUSA IJsA co3maHuu (hapmMabHUOTHKOB
HaIpaBJEHHOTO JeNCTBUA U CIOCOOHOCTHU MOJIY-
YeHHBIX U3 HUX dKCTPAKTOB CTUMYJIHUPOBATH POCT
IPOOMOTUUYECKUX IITAMMOB JAaKTOOAKTEpPUH u
OpeJcTaBUTeJIEN KOMMEHCAIbHON KUIIIeYHON MU-
KPOOMOTHI.

Cozep:xkaHue OMOJOTMUYECKU AKTHUBHBIX Be-
IIeCTB OMNpPEeAeJsaM MEeTOIOM TOHKOCJOUHOI
xpomarorpaduu. BiusdHue MeTaHOJBHBIX JKC-
TPAKTOB SAT0J W IJIOZOB Ha OTOOpPaHHBIE HAMU
mraMMbl: L. acidophilus, L. catenaformis, L. casei,
L. fermentum, E. coli 058, E. faecalis (koMmMeHca-
JBI KUIlleunuka), B. subtilis 090 (cocraBasroiiasa
Ouompenapara), KOTOpbIe SBJIAIOTCA MePCIeKTUB-
HBIMHU JJIS CO3JaHUsA COBPEMEHHBIX (papMabuoTu-
KOB, YCTaHABJIUBAJIY 110 PE3YJIbTATAM UX KYJIbTHU-
BUPOBAHUA B YKAa3aHHBIX OKCTPAKTaX.

BriaBieHo, uTO HCCIEAyEeMBIE ATOLHBIE DKC-
TPaAKThI XapaKTepU30BAJIUCh 0OJiee 3HAUUTEIb-
HBIM coZepsKaHueM HoJu()eHO0JIOB 10 CPaBHEHUIO
C aHTOIIMAHAMH. OKCTPAKT aJbluM IIOJABJIAI
POCT BCceX TeCTUPYEMbIX HaMU IIITAMMOB, KpoMe
B. subtilis 090. 9xcTpaKThl KPacHO! CMOPOAU-
HBI, YePeIIHU U HOIITHI CIIOCOOCTBOBAIU POCTY
L. catenaformis, a 9KCTPAKTHI Y€PEIIHN 1 HOIITHI
B JOIOJIHEHUE K BBIMIEYIOMSIHYTHIM IITAMMAaM
JIaKTOOAKTEePUl JOMOJHUTEIBHO CTUMYJIUPOBAJI
poct L. casei u L. fermentum. OKCTPaKThI UePHU-
KM U CJUBBI aKTUBUPOBAJIHN POCT BCEX IIITAMMOB
JaKTODAKTEepUil, a UePHUKHU, YePHOU U KPACHOI
CMOPOAMHBI IIOMABJIAJINA POCT OTOOPAHHBIX HAMU
KOMMEHCAJbHBIX MHKpoopranusmoB. Ciocob-
HOCTb CTUMYJIHPOBAThL pocT B. subtilis 090 6v11a
OTMeUeHa TOJBKO B 9KCTPAKTaX aJblUu, HOIITHI 1
CJIUBBI.

Kntouesvie cnosa: aronbl, maoabl, (DJIaBaHOUIBI,
AHTOIMAHBI, JaKTOOAKTEpUN, (PapMabuOTUKH.





