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Abstract

The paper presents scientific information about the problems in the search for
therapeutic potential in coniferous plants widely used in folk medicine. Samples of
coniferous plants growing in the mountain forests of the Western Altai in the eastern
part of Kazakhstan were selected for the experiment: Baltic pine (Pinus sylvestris
L.), European spruce (Picea abies L.), Siberian fir (Abies sibirica), Siberian pine
(Pinus sibirica DuTour), and common juniper (Juniperus communis L.). During the
study, the phytochemical composition of the components of P. sylvestris L. essential
oils was determined by the indicators of sesquiterpenic fraction (69.76%), terpenoids
(20.0%), and monoterpenes (5.51%). Using modern methods of studying biological
activity (antimicrobial, antifungal, and anthelmintic), the authors established the
presence of biological activity in the extracts of selected coniferous plants. In all
coniferous plants, bactericidal activity was manifested in water decoctions, where
biological preparations of Siberian fir and Baltic pine were more active. The oil
extracts showed less bactericidal activity. Among them, extracts of Siberian pine
and juniper were inactive, and the extract of European spruce was more active in its
native form and 1:2 dilution. Among plants with a complete absence of bactericidal
activity against the Candida parapsilosis opportunistic yeast, Siberian fir should be
named. In other coniferous plants (European spruce, Baltic pine, juniper),
bactericidal activity was detected only in oil solutions in a dilution of 1:2, and oil
extract of Siberian pine in a dilution of 1:8 had a suppressive effect. Water/alcohol
tincture of Siberian fir was found to have high fungicidal activity against
Aspergillusniger, which continued to influence the growth of the micromycete at a
dilution of 1:64 during the observation period. The presence of antiparasitic
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properties was observed in some plant extracts of coniferous forest plants. The best

results were noted in alcohol tinctures of Baltic pine, juniper, and Siberian pine.
Key words: coniferous plants; biologically active substances; phytochemical

composition; antimicrobial properties; antiparasitic effect; bactericidal activity;

therapeutic potential.

Basic position and Introduction

Medicinal plants have long been
used as a source of traditional
medicinal remedies in almost all
known civilizations [1]. Nature
provides a significant supply of new
phytochemicals, which are called
natural products, and the development
of medicines from them is a difficult
task for attracting new potential
customers [2].

Phytochemicals are substances
produced mainly by plants that have
different biological effects. In the
pharmaceutical industry, plants are the
main source of various active
ingredients. They exhibit
pharmacological effects that can be
used for the treatment of bacterial and
fungal infections, as well as chronic
degenerative diseases such as diabetes
and cancer [3].

The traditional and
pharmaceutical use of extracts of
various coniferous trees against
diabetes,  neurological disorders,
inflammation, and cancer has been
described. Phytochemical components
present in coniferous tree extracts are
non-toxic at the therapeutic level, and
polyphenolic compounds have
significant biological activity.
Stilbens, terpenes, alkaloids, lignins,
and flavonoids, such as quercetin,
rutin, resveratrol, pyrolytic carbon
(PYC) compounds, and enzogenol,
have sedative, antidiabetic, antitumor
and anesthetic effects. In addition,
phytochemicals present in coniferous
tree extracts help regulate glucose and

lipid metabolism, insulin secretion by
stimulating  pB-cells, the NF-kB
signaling pathway, inhibition of
gluconeogenic enzymes, the protective
effect of reactive oxygen species
(ROS), as well as targeting and
modulating cytokines that affect
neuronal cells and reduce oxidative
stress [4].

Agueous extracts obtained from
plant shoots collected in 2019 at the
arboretum in Zelenka (Poland),
including individual samples of Picea
abies L., Larix deciduas Mill, Pinus
sylvestris L., Pseudotsuga menziesii,
and Juniperus communis L., are a rich
source of phenols such as caffeic acid,
ferulic acid, chlorogenic acid, 4-
hydroxybenzoic acid, and many
others. The obtained extracts showed
antioxidant and antimicrobial
properties in vitro [5].

Thus, the phytochemicals of
coniferous trees with a biologically
active effect can be used as an
alternative to synthetic medicines.
They can be reliably used in the future
since they can be useful in the
development of new therapeutic agents
for the treatment of relevant
pathologies [4].

In Kazakhstan, coniferous forests
grow in the mountains of the Kazakh
part of Altai, the Dzungarian Alatau,
the eastern spurs of the Tien Shan, and
the plains of the forest-steppe zone of
Northern Kazakhstan [6, 7]. Residents
of forested areas widely use the
vegetative organs of woody plants



(especially pine trees) for therapeutic
and preventive purposes and therefore,
the study of their biological effects is
relevant.

The study aimed to evaluate the
phytochemical composition of

Materials and methods

The object was the shoots of the
following coniferous plants growing in
the mountain forests of the Western
Altai in the eastern part of Kazakhstan:
Baltic pine (P. sylvestris L.), European
spruce (P. abies L.), Siberian fir (Abies
sibirica), Siberian pine (Pinus sibirica
DuTour), juniper (J. communis L.).
Branches of plants with healthy
needles were selected.

The sampling of coniferous
plants was carried out in the
herbaceous pine forest (hP) located on
the territory of the Ridder forestry, the
Central Forestry (block 26, plot 17),
the grass and fern fir forest (gfF) on the
territory of the Fir part of the
Butakovsky forestry (block 38 block,
plot 40) and small clumps of Siberian
pine were found locally in the areas of
fir and aspen forests. The juniper
samples were taken on the territory of
the Ivanovo ridge, near the city of
Ridder.

Pine needles were selected for
analysis of the phytochemical
composition of coniferous plants,
given that in folk medicine, various
pine organs are in great demand.
Samples of all conifers for laboratory
experiments were taken at a height of
1.7-1.8 m at the level of the respiratory
organs of an adult tree from four sides
(north, south, east, and west). The
selected samples of plant needles were
mixed to obtain an average sample and
dried at room temperature for one

coniferous trees and study their
antimicrobial properties and
antiparasitic effects to establish their
therapeutic potential.

week. To isolate the essential oil, the
method of steam  distillation
(hydrodistillation method) was used.
Chromato-mass spectrometric method
was used to determine the component
composition of essential oils. The
analysis of pine needles essential oil
was carried out on an Agilent 7890A
gas chromatograph with an Agilent
5975C mass-selective detector in the
laboratory of the Physico-chemical
research methods engineering profile
of the Chemical Faculty at the
E.A.Buketov Karaganda State
University [8].

Experimental studies on the
analysis of the biological
(antimicrobial, antifungal,
antihelminthic) activity of extracts
were carried out in the Agricultural
Biotechnology Research Platform
(NIP CKhB) of the S. Seifullin Kazakh
Agrotechnical University (KATU) in
2020-2022.

The assessment of the biological
activity of coniferous plant extracts
was evaluated sequentially in several
stages. Oil and water infusions, alcohol
tinctures, and water decoctions were
prepared from the biomass of
coniferous plants at a rate of 1:10.
Infusions and tinctures were infused
for 2 weeks in a dark place, and
decoctions were prepared immediately
before use. Sterilization filtration of
the preparations was carried out using
filters with a pore diameter of 0.45 nm.



The extracts were stored at a
temperature of 4-6°C for no more than
24 hours [9].

The analysis of the
antimicrobial and antifungal activity of
plant raw materials was carried out by
the method of serial dilutions in agar
and disk  diffusion method.
Determination of minimum
suppressive concentrations (MSC) and
minimum bactericidal concentrations
(MBC) of aqueous plant extracts was
carried out by sequential micro-
dilutions in Mueller-Hinton broth [10-
14].

To determine the bactericidal
MSC, the extracts were tested against
Escherichia coli, and for the antifungal
MSC, the extracts were tested against
opportunistic  strains, opportunistic
MyCOosIs pathogens, Candida
parapsilosis yeast strain 398.2 and
Aspergillus niger mold.

Antihelminthic properties were
tested on annelids (Lumbricus
terrestris ringworms), which were
used as a test object.

Results

The MSC was determined
visually by the absence of visible
growth of microorganisms. Standard
data were used to interpret the results
of determining the sensitivity of
microorganisms  to  antimicrobial
agents [15].

To establish the presence of a
helminthicidal effect, a proprietary
method of accounting for the results
was developed. Attention was paid to
the naturalness of the behavior of
worms, the desire to approach the
wells or move away from them, the
death of worms within a certain period,
the presence and intensity of the smell
of decomposition in case of death, and
the presence and intensity of
hemolysis. For the presence of each of
the signs and its intensity, crosses were
placed according to the principle: +++:
a very pronounced sign, ++. a
pronounced sign, +: a weakly
pronounced sign. In the absence of
results, it was marked with a minus.
Then the total number of "+" was
calculated and points were put down

[7].

Table 1 shows the indicators of the organoleptic properties of the essential oils
obtained from Baltic pine needles. Figure 1 shows the composition of essential oils

obtained from the same plant.

Table 1 — Indicators of organoleptic properties of Baltic pine needle essential oils

No. Indicators

Characteristics

1 Color

light yellow color

Smell

pleasant pine odor

oily consistency

2
3 | Physical condition
4

Weight of essential 0il/100 g of needles | 0.31+ 0.04

The distribution of essential oil components in the examined samples is shown
in the diagram. The average values of the established indicators of the essential oil
components showed a high content of sesquiterpenic fraction (69.76%), an average



content of terpenoids (20.0%), and a low content of monoterpenes (5.51% of the
total content of the identified compounds). The total content (%) of the identified
components of the essential oil of the Baltic pine was 95.27%.

f= i,‘.‘.l!'i 3

20,00r%

1 — sesquiterpenic; 2 — terpenoids; 3 — monoterpenes

Figure 1- The composition of essential oils obtained from the sample
P. sylvestris L.

To detect the bactericidal MSC, the extracts were tested against E. coli, and
for the antifungal MSC, they were tested against opportunistic strains, pathogens of
opportunistic mycoses, C. parapsilosis yeast strain 398.2 and A. niger mold fungi.
MSC accounting was performed visually by the absence of visible growth of
microorganisms (Tables 2-4).

Table 2 — Bactericidal MSC of coniferous plant extracts against E. coli (degree of
dilution)

Type of raw materials Oil Water-alcohol Water Wat_er
extracts extracts extracts decoctions

Pinus sibirica DuTour - - - 1:32
Picea abies L. 1:2 - 1:64 1:64
Pinus sylvestris L. 1:32 - - 1:128
Abies sibirica 1:512 - - 1:256
Juniperus communis - 1:128 1:32 1:2
Control - - - -

As can be seen from Table 2, several extracts of coniferous plants have no
bactericidal or bacteriostatic activity at all, and most of them exhibit weakly
expressed activity against E. coli. In all coniferous plants, bactericidal activity was
manifested in water decoctions, with the biological preparations of Siberian fir and
Baltic pine demonstrating more activity.

The oil extracts showed less bactericidal activity. Among them, extracts of
Siberian pine and juniper were inactive, and the extract of European spruce was more
active in its native form and 1:2 dilution.

Unexpectedly, water/alcohol tinctures of coniferous plants turned out to be
inactive. Bactericidal activity was detected only in the juniper water/alcohol extract
(Figure 2).
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Figure 2 — MSC of coniferous plant extracts against E. coli bacteria (logarithm of
dilution)

Table 3 — MSC of coniferous plant extracts against C.parapsilosis opportunistic

yeast
. Oil Water-alcohol Water Water
Type of raw materials .
extracts extracts extracts | decoctions
Pinus sibirica DuTour 1:8 - - -
Picea abies L. 1:2 - - -
Pinus sylvestris L. 1:2 - - -
Abies sibirica - - - -
Juniperus communis L. 1:2 - - -
Control - - - -

As can be seen from Table 3, the
absence of fungicidal or fungistatic
activity against opportunistic yeast is
recorded in a large number of plant
extracts, except for oil extracts. Water
decoctions and infusions, as well as
tinctures of all analyzed coniferous
plants,  were inactive  against
C.parapsilosis.

Among plants with a complete
absence of bactericidal activity against

the C. parapsilosis opportunistic yeast,
Siberian fir should be named. In other
coniferous plants (European spruce,
Baltic pine, and juniper), bactericidal
activity was detected only in oil
solutions in a 1:2 dilution. Only the oil
extract of Siberian pine in a dilution of
1:8 had a suppressive effect (Figure 3).
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Figure 3 — MSC of oil extracts of coniferous plants against C. parapsilosis
opportunistic yeast (logarithm of dilution)

Table 4 — MSC of coniferous plant extracts against the causative agent of

opportunistic mold mycoses A.niger

) Oil Water-alcohol | Water Water
Type of raw materials .
extracts extracts extracts | decoctions
Pinus sibirica DuTour 1:4 (s - - 1:128 (s
Picea abies L. - - - -
Pinus sylvestris L. 1:4 - - -
Abies sibirica - 1:64 o) - -
Juniperus communis L. - - - -
Control - - - -

Note: f/c is fungicidal, f/s is fungistatic

As can be seen from Table 4, a
greater number of extracts of
coniferous plants are characterized by
the absence of fungicidal or fungistatic
activity against the A. niger
opportunistic mold fungi. Among the
studied wild coniferous plants of the
forest, the complete absence of
fungicidal activity against
opportunistic molds was recorded in
two plants: European spruce and
common juniper. For two oil extracts,
the presence of fungistatic properties
was observed only in native extracts

(Siberian dwarf pine and Baltic pine).
Aqgueous extracts of all conifers did not
inhibit the growth of micromycetes.
Unexpectedly, the growth of A. niger
was actively suppressed on the first
day by an aqueous decoction of
Siberian pine in dilution up to 1:128.
This indicates a high level of
suppression of mycelium growth by
this decoction and the suppression of
spore formation by the corresponding
phytoncides.

The only preparation with high
fungicidal activity against A.niger was



a water/alcohol tincture of Siberian fir,
which continued to influence the
growth of the micromycete at a
dilution of 1:64 during the observation
period.

The disk diffusion method
determined the MBC of biological

preparations with the presence of
antimicrobial or antifungal activity
against three strains of
microorganisms selected by us (Table
5).

Table 5 — MBC and minimal fungicidal concentrations of wild coniferous plant

water decoctions

Name of vegetable raw Diameter of the growth retardation zone, nr:uancj_::m
Ne . mm In/max
materials E. coli C. papapsilosis Asp. niger
8 | Pinus sibirica DuTour 12,0 i 8.0
11,0-13,0 7,0-9,0
11 | Picea abies L. 8.5 10,0 i
8,0-9,0 9,0-11,0
13 | Pinus sylvestris L. 105 _ 13.0
10,0-11,0 11-15
14 | Abies sibirica 10,0 ] 30,0
9,0-11,0 28,0-32,0
28 | Juniperus communis 7.0 i i
6,0-8,0
Control - - -

As can be seen from Table 5,
when MBC is exposed to the growth of
E. coli and micromycetes, the diameter
of the growth delay zone of
microorganisms in most cases has
limits from 7 to 15 mm, which
indicates a weak sensitivity of
microorganisms to antimicrobial and
antifungal components of coniferous
plant extracts. The obtained results
allow us to state the presence of
bacteriostatic properties in the aqueous
extracts of wild coniferous plants
included in the study. Such a general
conclusion can be drawn from all the
studied water decoctions, i.e. almost
all of them have bacteriostatic
properties against E. coli. Analysis of
water decoctions of coniferous plants
against  opportunistic  yeast C.

parapsilosis showed the presence of a
fungistatic effect only in the decoction
of spruce. The remaining water
decoctions not only did not have a
fungicidal effect but also contributed
to the active growth of yeast around the
discs.

The detection of fungicidal
properties of aquatic decoctions of
coniferous forest plants against
opportunistic mold fungi A. niger
showed that the micromycete was
quite sensitive to several decoctions
(Baltic pine, Siberian pine) (the
diameter of the lysis zone ranging from
8 to 15 mm), and in the presence of
decoction of Siberian fir, the growth of
A. niger almost completely stopped
(Figure 4).
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Figure 4 — The sensitivity of microflora to water decoctions of coniferous plants

As can be seen from Figure 3,
only extracts from European spruce
showed fungistatic activity against the
C. parapsilosis opportunistic yeast.
Water extracts of Siberian fir have
pronounced fungicidal activity against
the A. niger opportunistic mold fungi.
Concerning the E. coli strain, all
aqueous extracts showed a noticeable
fungistatic effect.

The results obtained indicate the
presence of various biological effects,
in  particular, antimicrobial and
fungicidal activity, in coniferous plant
extracts, which makes it possible to

conclude that they can be used for the
manufacture of preparations with a
therapeutic effect against pathogens of
infectious diseases. The study of
antiparasitic activity by a modified
technique involved the use of a test
culture of earthworms. To determine
the presence of a helminthicidal effect,
helminths were transferred from Petri
dishes to ready-made nutrient media
with wells pre-filled with extracts. The
behavior of worms on a solid nutrient
medium was monitored every 3-6-12
hours for 3 days (Figure 5).

Figure 5 — The process of observing the behavior of worms in the study of
antiparasitic properties of coniferous forest plant extracts



The results of the study of antiparasitic properties in plant extracts of
coniferous plants in conditional scores are presented in Table 6.

Table 6 — Summary data on the presence of antihelminthic properties inwild forest

plant extracts

Presence and intensity of antiparasitic properties
Name of vegetable (score)
No ) -
raw materials oil water-alcohol
water

1 | Pinus sibirica DuTour 0,5 6,0 1,5
2 | Picea abies L. 3,0 5,0 2,5
3 | Pinus sylvestris L. 3,0 7,0 0
4 | Abies sibirica 4,0 4,0 0
5 | Juniperus communis L. 0 7,0 5,0

Control 0 1,0 0

As can be seen from the data
obtained on the analysis of
antiparasitic properties of coniferous
forest plant extracts, the best results are
obtained from alcohol tinctures of
Baltic pine, juniper, and Siberian pine.
Among the aqueous solutions, we
noted some effects on the worms in

Discussion

The resources of woody plants
are divided into trunks (wood),
branches, woody greens, and cones,
where the needles are the most
important part of medicinal purposes
due to the accumulation of essential
oils in them. Essential oils are a
complex mixture of hydrocarbons and
their  derivatives  that  exhibit
significant biological efficiency [16,
17]. For each region, information
about the species diversity of resource
plant species for the development of
various industries is important. The
resource potential of medicinal plants
Is the basis for the functioning of the
pharmaceutical industry. Essential oil

juniper extracts and weaker effects
from European spruce and Siberian
pine. Among the oil extracts, extracts
of Siberian fir can be distinguished.
The following preparations did not
affect the behavior of L.terrestris:
agueous extracts of Baltic pine and
Siberian fir and oil extract of juniper.

species play an essential role in the
production of many medicines because
they have long been known as
antispasmodic, diuretic, cholelitic,
stimulating, and hepatoprotective
medications [18, 19]. Thus, for
example,  the main  phenolic
components of J. communisextract are
rutin, apigenin, isoscutellarein,
hypolaetin, and protocatechuic acid.
During an experiment on cancer cells
of various origins, it was noted that J.
communis extract consisting of a
unique combination of phenolic
compounds affected cancer cells using
specific mechanisms of apoptosis [20].



According to experts, the
collection of the Main Botanical
Garden of the Institute of Botany and
Phyto-introduction in  Kazakhstan
includes 1,115 taxa of medicinal plants
of the world flora (1,071 species, 412
genera, 93 families). Among them,
representatives of foreign flora equal
621 taxa (55.7%), Kazakh plants are
represented by 452 taxa, and
introduced flora (having a secondary
area on the territory of Kazakhstan) is
represented by 43 taxa. The vast
majority of taxa in the collection are
represented by annual or perennial
grasses (annuals: 173 taxa, biennials:
55, herbaceous perennials: 712,
herbaceous lianas: 20: total: 960 taxa).
Hardy shrub forms account for less
than 14% (155 taxa): semi-shrubs and
small shrubsfor 57, woody lianas for6,
shrubs for 75, and trees for 17 taxa
[21].

The types of coniferous plants
we selected are widespread in
Kazakhstan and some of them are
widely used among the population for
therapeutic and preventive purposes in
the form of water-based, alcohol-
based, oil-based tinctures, decoctions,
resins, balms, gels, etc. A potential
candidate for these purposes is a
coniferous tree extract (CTE) with an
antibacterial effect [22]. According to
our data, the essential oils of the Baltic
pine contain the entire spectrum of
important phytochemical components,
including monoterpenes, terpenoids,
and sesquiterpenes.

The analysis of the biological
activity of phytochemical components
of coniferous plants taken in the study
showed that several preparations had
an antimicrobial effect, others had
antifungal properties, and some either

did not show antagonistic properties at
all or exhibited a stimulating effect and

improved the growth of
microorganisms.

Thus, we identified the
bactericidal  activity of  water

decoctions  obtained  from all
coniferous plants. Moreover, the
highest antimicrobial activity against
E. coli was registered in water
decoctions of Siberian fir and Baltic
pine, and its absence was noted in oil
extracts. Among the water/alcohol
extracts, bactericidal activity was
detected only in the juniper
preparation. The MSC of juniper
water/alcohol extract against the E.
coli bacterium was manifested in a
dilution of 1:128.

The absence of fungicidal or
fungistatic activity against
opportunistic yeast was recorded in
water decoctions and infusions, as well
as in water/alcohol extracts of all
analyzed coniferous plants. Only oil
extracts of plants that had a short-term
fungistatic effect were active against
C.parapsilosis.  Our results are
consistent with the data of other
authors who claimed high resistance of
C. parapsilosis yeast against
fungicidal preparations [23, 24].
Among the plants with a complete
absence of bactericidal activity
againstC. parapsilosis opportunistic
yeast,Siberian fir should be named.

When studying the MSC of CPE
against A.niger opportunistic mold
fungi, it was found that none of the
water and oil extracts showed
fungistatic and fungicidal properties.

The analysis of antiparasitic
properties in coniferous forest plant
extracts showed the presence of the
influence of the preparations on the



behavior and vital activity of agueous solutions of extracts of
L.terrestris. The best results were juniper, European spruce, and Siberian
obtained from the alcohol tinctures of pine; and oil extracts of Siberian fir.
Baltic pine, juniper, and Siberian pine;

Conclusion

The results obtained indicate the presence of various biological effects in
coniferous plant extracts, in particular, antimicrobial and fungicidal properties,
which allows us to conclude that they can be used for the manufacture of
preparations with a therapeutic effect against pathogens of infectious diseases.
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Tyiin

Makanaga AocTypili MeEAWIMHAAa KEHIHEH KOJJAHBUIATHIH  KBUIKAH
KaIBIPAKThl OCIMIIKTEPIIH €eMJIIK oJIeyeTIH I3/eyaeri mpobiaeManap Typabl
FBUIBIMH ~ aKmapar Oepiired. OKkcrmepuMeHT YimiH Ka3aKkCTaHHBIH — IIBIFBIC
ayMarbIHIarbl baTeic ANTalbIH Tay bl OpPMaHIAPBIH/IA ©CETIH KbLUIKAH KABIPAKTHI
OCIMIIKTEPIiH yiariepi Tanmanasl: kaparaii (Pinus sylvestris L.), koaimri mbipiia
(Picea abies L.), ci6ip mmipmace (Abies sibirica), ci6ip Gankaparaitsr (Pinus
sibirica DuTour), komimri apmra (Juniperus communis L.). 3eprrey OapbichiHIa
Pinus sylvestris L. a¢up maitiapbIHbIH KOMIIOHCHTTEPIHIH PUTOXUMHUSUTBIK KYPaMBbI
ceckBuTeprieHik ¢Gpakmus (69,76%), Tepnenouarap (20,0%), monoTepneHmep
(5,51%) OoiipIHIIa aHBIKTAIIBI. BHOJOTHAIBIK OENCeHAUTIKTI (MUKPOOKAa Kapchl,
CaHbIpayKYJIaKKa KapcChbl, aHTUT€JIbMUHTUKAJIBIK) 3€PTTEYAIH 3aMaHayd OIICTEpIH
KOJIJaHa  OTBIPHIN, 013 TaHAaFaH KbUJIKAH  JKambIpaKThl  ©CIMIIKTEPiH
CHIFBIHIBIIAPBIHBIH  OMOJIOTUSJIBIK OCJICEeHAUTINHIH OOJYBIH 3epTTeAIK. bapibik



KBbUTKAH >KalbIPaKThl ©CIMIIKTEp/Ie OAKTEPUIIUIATIK OEJICEHIUTIK Ci0ip IIBIPIIACHI
MEH KaparaiJIbIH OHOJOTHIBIK 3aTTaphl OEJICeHIIPEK OOJIFaH Cy KaltHATIaTapbIHIa
KopiHail. Mail CBHIFBIHIBUIAPEI OAKTEPUIMATIK OCJIICEHAUTIKTI 9JICi3 JeHrehiHJe
kepceTTi. OnapablH imiHAe cibip Oankaparailbl MEH KOIMI1 apllia ChIFbIHBLIAPHI
OesiceH Il eMec, ajl KJIIMT'1 IBIPIIIA CHIFBIHBICH ©31HIH TAOUFH TYPiHAE OCICEHIIPEK
oonmpl  okoHe 1:2 cyibuiteutrad. Illaprrei-matorenai  ambiTkel - Candida
papapsilosiske Kapcbl O0AKTEPULIUIATIK OCJCEHAUIINT MYJAEM KOK OCIMIIKTEP/IiH
apacbiHa ci0ip INBIPIIACHIH aTalm OTKeH J>KeH. backa KpIIKaH KaIlbIpaKThI
eciMIiKTepae (IIbIpina, Kaparai, apiia) OakTepUIHMATIK OelceHaiumik Tek 1:2
CYUBUITYAaFbl Mal epiTiHaUlepiHae aHbIKTanael, 1:8 cyifpiiTymarel  cibip
OankaparallbIHBIH Mail CHIFBIHJBICKI OackiM ocep erTi. Ci0ip MIBIPIIACKIHBIH CY-
CIIUPT TYHOACHI A.Hucepee KapChl KOFaphl QYHTHIHUATIK OCICEHIITIKKE Ue OOJIBII
IIBIKTHI, OJ1 OaKplIay Ke3eHiHae 1:64 cyHWblITy Ke3iHJIe MUKPOMHUIICTTEP/IIH OCYIHE
ocep eTyal KainracTeIpAbl. KpITKaH KambIpakThl OpMaH OCIMIIKTEpIHIH KehOip
OCIMJIIK CBHIFBIHIBIIAPBIH/IA TTApa3UTKE KapChl KACUETTEPAIH O0Tyhl aHBIKTALAB. EH
KAKChl HOTMIKE KOMIIMI1  KaparalablH, KOAIMI1 aplIaHblH JKOHE  ci0ip
OanKaparailbIHBIH aJIKOTOJIb TYHOAIAphIHAA TAOBUI/IbI.

KinT ce3mep: KbUIKaH >KambIpakThl OCIMIIKTEP; OHOJOTHSIBIK O€ICeHII
3aTTap; (UTOXUMHUSUIBIK KYpaMbl; MUKPOOKa KapChl KacCHUETTEpl; aHTUIAPa3UTTIK
ocep; OaKTepUIMATIK OEJICEHITIK; eMIIK TTOTSHITHA.

AHHOTAIIUA

B crarbe mpencraBieHa HaydHas WHQOpMAIHS O MpoOieMax MpH IOUCKE
TEPAIeBTUYCCKOTO IMOTEHITHAIA CPEAN XBOMHBIX paCTEHUH, IMUPOKO UCITOJIB3YEMBIX
B HapOJHOW MenuiuHe. [ SKCIIepuMeHTa 0TOOPaHbBI MPOOBI XBOWHBIX pACTEHUH,
POM3PACTAIOIIMX B TOPHBIX Jiecax 3amagHoro AniTas B BOCTOYHOM YacTu
Kaszaxcrana: cocubl oObikHOBeHHO# (Pinus sylvestris L.), enn 0OBIKHOBEHHOI
(Picea abies L.), muxts cubupckoit (Abies sibirica), keapa cubupckoro (Pinus
sibirica DuTour), MoxXKeBelbHHKa CHOMPCKOro. B xoae ucciemoBaHuii ObLI
omnpenencH (UTOXMMHYECKHIH COCTaB KOMIIOHEHTOB J(HUPHBIX Macenl Pinus
sylvestris L. mo moka3ateisiM cecKBUTepIIeHOBOM (pakiuu (69,76%), TeprneHon10B
(20,0%), monotrepnenoB (5,51%). Mcmons3ys COBpEMEHHBIE METOIbI HM3yUCHHS
OMOJIOrMIECKOMN AKTUBHOCTH (aHTUMUKPOOHOH, MIPOTUBOTPUOKOBOHA,
AHTUTCIIBMUHTHOW), HAMH YCTAaHOBJICHO HaJMYHWe OWOJIOTHYECKOW aKTHBHOCTHU
OKCTPAKTOB OTOOPAaHHBIX XBOWHBIX pacTeHUH. Y BCEX XBOWHBIX pacTECHUU
OakTepuIuIHAs AaKTUBHOCTh TIPOSBIISUIACH y BOJHBIX OTBApoOB, T/e Oolee
AKTHBHBIMU OBUTH OWONpenapaTbl MUXThl CHOUPCKOW M COCHBI OOBIKHOBECHHOM.
Macnsnble 3KCTPaKThl MPOSBIIA OAKTEPULIMIHYIO aKTUBHOCTH ciadbee. Cpenu HUX
HE aKTUBHBIMH OBUIM OKCTPAKTHl KeJIpa CHOHMPCKOIO H MOYKIKEBEIIbHHKA
OOBIKHOBEHHOTO, a SKCTPAKT €11 OOBIKHOBEHHOW OBIJT aKTUBHEE B HATUBHOM BHJIC U
pazBeneann 1:2. Cpeam pacTeHHWid C TOJHBIM OTCYTCTBHEM OaKTEPUITUIHOU
aKTHBHOCTH MPOTHUB YCIOBHO-MTATOreHHBIX apoxkeit Candida papapsilosis ciaenyer
Ha3BaTh MHUXTY CHUOUPCKYIO. Y OCTaJbHBIX XBOWHBIX pacTeHUM (eib, COCHA,
MOXCOKEBEIBHHUK) OaKTEpUIIMJIHAS AKTHBHOCTH BBISBICHA TOJBKO y MAaCISHBIX
pPacTBOPOB B pa3BeneHnn 1:2, MaCISIHBIN SKCTPAKT KeApa CHOMPCKOTO B PA3BEACHUH



1:8 okaswiBan nmogasmsitomuil 3pdexr. C BHICOKON (YHTUIIUTHON aKTUBHOCTHIO B
otHomeHn: A.Niger okaszanach BOJHO-CIIMPTOBAs HACTOMKA MUXThI CUOMPCKOW,
KOTOpas MpOJI0JKaja OKa3blBaTh BIMSHHME HA POCT MUKPOMHUILIETA B Pa3BElIC€HUU
1:64 B TeueHue mnepuona HaOmoAeHUsA. Hanuume aHTUmapasuTapHBIX CBOWCTB
BBISIBJIEHO Y HEKOTOPBIX PACTUTEIBHBIX HSKCTPAKTOB XBOWHBIX PACTEHUM Jieca.
Jlyumnmu pe3ysibTaTaMy OTINYAIUCHh CIUPTOBbIE HACTOMKN COCHBI 0OBIKHOBEHHOM,
MOXKEBEJIbHUKA OOBIKHOBEHHOT'O U KeJipa CUOUPCKOTO.

KuroueBble cj10Ba: XBOMHbIE pacTEHUS; OMOJOTMYECKN aKTUBHBIE BELIECTBA;
(UTOXMMUYECKHI COCTaB; AHTUMUKPOOHBIE CBOMCTBA; aHTUIIApa3uTapHbINA AP (DeKT;
OaKTepHIIMIHASI AKTUBHOCTh, TEPANEBTUUECKUN MTOTEHIUAL.
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