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INFLUENCE OF PELARGONIUM GRAVEOLENS L’HER.
ON THE INDOOR AIR MYCOBIOTA
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One of the most important problems is to reduce the level of indoor air
contamination by micromycete. It is known that houseplants with high phytoncide
activity have an antifungal effect. In order to reduce the level of contamination in
the air of the office room, Pelargonium graveolens L’Her. plant and essential oil of
Geranium were used. The results of the study showed that the level of air pollution
with micromycetes was reduced 3 times when there was a Pelargonium graveolens
plant in the room, and the air contamination is reduced 4 times when there is
houseplant combined with Geranium essential oil.
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Introduction. The study of the mycobiota of air environment in enclosed
multifunctional spaces has become increasingly important within the recent decades.
It is the most important component of comprehensive research aimed at solving a
number of issues related to the need to ensure the quality of life of people in the
complicated environmental conditions of the modern urban formation.

The composition of micromycetes of the air environment is formed under the
influence of ecological and geographical conditions, microclimate and a number of
anthropogenic factors. The latter, as a rule, largely contribute to the accumulation
and development of fungi indoors. The most important role in the indicated processes
belongs to the indicators of temperature and humidity, which also determine the
general hydrothermal regimen, contributing to the growth of fungi [1].

A number of authors, conducting multi-year mycological studies of the air of
various premises in different countries, revealed the same dominant group of fungi,
the representatives of the genera Cladosporium, Aspergillus, Penicillium, Alternaria,
etc. However, given the different climatic conditions of the external environment
and the type of premises, the groups of dominant fungi may respectively differ.
Thus, in warm countries species of the genera Cladosporium and Aspergillus
predominate, and as for Europe, Penicillium and Cladosporium, then Aspergillus and
Alternaria prevalent [2].
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The main reservoir of microscopic fungi-micromycetes in nature is the soil,
from where fungal spores fall on various objects around us, including the air. There
are available literature reports on the content of spores in various layers of indoor
area. The maximum content of spores is detected at a height of 0.25 m from the floor
surface, where species of the genus Cladosporium are prevalent, which have large
and heavy melanized spores. Comparatively fewer spores were found at a height of
1.25 m, where species of the genus Penicillium are prevalent. The maximum number
of spores is observed under the ceiling at a height of 2-2.5 m, where thermophilic
species of the genus Aspergillus are prevalent in a relatively warm air layer [3].

Taking into account the results of multilateral studies on the assessment of the
environmental consequences caused by the development of fungi, the need for the
development and implementation of standards for checking air pollution in rooms
for various purposes in accordance with the specifics of the latter becomes more and
more urgent. Of particular interest are works on assessing the qualitative and
quantitative composition of micromycetes in the air mycobiota, identifying their
structural complexes and developing methods for protecting the air environment of
premises for various purposes from mycological pollution.

The spread of opportunistic fungi in the human environment is assessed by
their presence in the “internal environment”, that is, indoors, and it is in multifunc-
tional premises that people spend most of their time. The most important indicator
of the mycological state of the human environment is the number of microscopic
fungi in the environment. This indicator is assessed by the representation (the num-
ber of colony-forming units, CFU) and the composition of fungi in the air [4-6].

As a result of a number of studies, a large number of indoor plants have been
isolated with antibacterial, antiviral and antifungal activity. These plants can be
grown in various indoor spaces for prophylactic and medicinal purposes. These
species “include fragrant” geranium [7].

In order to improve the ecological and hygienic quality of air in multifunctional
premises and ensure hygienic safety, it is necessary to use tropical and subtropical
plants. In recent years, there has been a need for the study and application of these
plants in indoor conditions. According to the literature records, essential oil plants
contribute to the purification of the air mycobiota from conditionally pathogenic
species of micromycetes [8, 9].

Taking into consideration all mentioned above information, we carried out
mycological studies of the air mycobiota of the office room of the Faculty of Biology
of YSU in the presence of a houseplant Pelargonium graveolens and essential oil —
Geranium essential oil, in order to study both the species composition of
micromycetes and to determine the degree of infestation of mycobiota without a
houseplant.

Material and Methods. The material for the study was the houseplant
Pelargonium graveolens L’Her., as well as the pharmacy Geranium essential oil
(“Aromatika™). The species of geranium used for study purposes was grown in the
greenhouse of YSU by cuttings. The geranium was grown on leached soil taken from
different agricultural areas in Armenia.

Studies of the air mycobiota were carried out with a PU-1B sampling
apparatus, which states the number of colony-forming units (CFU) in 1 m? of air.
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The level of air inhaled by a person is taken into account at a height of 1.5-1.8 m
from the floor [10].

The setting up of experiments, as well as the detection and identification of
microscopic soil fungi were carried out in the research laboratory of experimental
mycology at the Department of Botany and Mycology, Faculty of Biology, YSU.

Mycological analysis of air was carried out using a nutrient medium (wort-
agar), the propagules of micromycetes were incubated at a temperature of 26-28°C
until the appearance of the germs of colonies. The identification of micromycetes
was carried out using a number of identifiers, taking into account the morphological
and cultural characteristics of the species [11-14].

Mycological analysis of soil samples was carried out according to the
generally accepted method of serial dilutions of soil suspension using a wort-agar
nutrient medium with some changes according to [15].

Results and Discussion. The plants assortment used for indoor landscaping
is associated with the optimization of the environment, since plants are considered
as universal filter. In the general system of environmental optimization, phytodesign
is aimed not only at aesthetic education, mental stress release, but also at
improvement of the sanitary and hygienic conditions of places of work and rest [16].

Taking into account the high antifungal activity of essential oil indoor plants
and their use for the sanitation of premises, as well as phytodesign, the plant
Pelargonium graveolens was selected.

Fragrant geranium (Pelargonium graveolens) belongs to the Geraniaceae
family. It is a perennial flowering plant with bright green palmate and pubescent
leafy arrangement. The plant has a well-developed root system and light pink
flowers, collected in umbellate inflorescences. Fragrant geranium is easily propagated
by cuttings. Homeland of the plant is South Africa. Geranium fills the air with
phytoncides and essential substances that act as a sedative on the human body. The
main component of geranium is gerinol, which is able to suppress the pathogenic
mycoflora of the air, thanks to its antibacterial and antimicrobial properties. The
essential oil of this plant is widely used in medicine [17].

Carrying out mycological studies of the mycobiota of the office room air with
absent indoor plants (control), the representative following genera of fungi were
revealed: Penicillium, Aspergillus, Cladosporium, Trichoderma and Rhizoctonia, as
a result of which the air congestion significantly exceeded the permissible norm and
amounted to 3700 CFU/m3 (see Figure).

3700 B CFU/m?*

1090 820

Contral Pelargonium graveolens  P.graveolens+Geranium
essentiale oil

Air congestion in the room of the YSU in CFU/m3,
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The species diversity of mycobiota is as follows: Aspergillus niger = 30 CFU/m?,
A. ochraceus = 10 CFU/m3, Penicillium lanosum = 300 CFU/m?, Rhizoctonia
solani = 30 CFU/m3, Trichoderma koningii 2800 CFU/m3, Cladosporium
herbarum = 500 CFU/m?.

Further studies of the air mycobiota were carried out in the presence of a
houseplant Pelargonium graveolens, which was kept in the office for a month. As a
result of mycological analysis, the species of Penicillium lanosum = 200 CFU/m?,
Cladosporium herbarum = 300 CFU/m?, Trichoderma koningii = 590 CFU/m?® were
found, where the total air pollution is 1090 CFU/m?, which exceeds the permissible
norm, but below the previous data.

The next stage of research in the presence of the plant P. graveolens was the
use of the essential oil — Geranium essential oil. The oil was sprayed into the air
every day for a month. As a result of mycological analysis of mycobiota, the air
pollution was 820 CFU/m?, which also exceeds the permissible norm, but less than
the previous data. The species composition of microscopic fungi is as follows:
Trichoderma koningii 500 CFU/m?®, Penicillium lanosum = 280 CFU/m?,
Cladosporium herbarum = 40 CFU/m?,

Based on the obtained data, air pollution with fungal spores in the presence of
the houseplant P. graveolens, as well as P. graveolens in combination with the
Geranium essential oil decreased by 3 and 4 times, respectively.

The mycological analysis of the soil, along with the above-mentioned species
of fungi, the following micromycetes were identified — Aspergillus flavus, A. terreus,
Penicillium canescens, P. cyclopium, Trichoderma viride.

As a result of mycological studies of the office room air mycobiota, 6 species
of microscopic fungi belonging to 5 genera were identified. The genus Aspergillus
is represented by two species, and the genera Penicillium, Trichoderma, Rhizoctonia,
and Cladosporium are represented by one species (see Table).

Mycological studies of the room air and soil identified 11 species of
microscopic fungi belongs to 5 genera. The genus Aspergillus is represented by 4
species, the genus Penicillium — 3 species, Trichoderma — 2 species and the genera
Rhizoctonia and Cladosporium by one species (see Table).

Taxonomic composition of identified fungal species from air and soil

No| Division Class Order Family Genus Species
11 A. niger

| 2 | Asperaillus I ochraceus
| 3 | Rerg A. flavus

| 4 | Ascomycota | Eurotiomycetes Eurotiales Aspergillaceae A. terreus

1 5 | P. lanosum
| 6 | Penicillium |P. canescens
na P. cyclopium
| 8 | Dothideomycetes| Cladosporiales | Cladosporiaceae |Cladosporium|C. herbarum
9 Sordariomycetes | Hypocreales | Hypocreaceae | Trichoderma [1- KOningii
10 T. viride

11 |Basidiomycota| Agaricomycetes |Cantharellales |Ceratobasidiaceae| Rhizoctonia |R. solani
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Over the past decades, mycological studies of mycobiota on indoor air
pollution and the fight against microscopic fungi are of concern to many
mycologists. Reducing the level of indoor air congestion by biological methods,
using indoor plants, as well as their essential oils, is becoming the most relevant and
acceptable. This is the first time such studies have been carried out in Armenia.

Based on a number of studies, we propose to use the Pelargonium graveolens
plant both as gardening in closed rooms and in order to reduce air pollution.
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oUL SUMUSLLENh O%h URUNLPNSUSH J MU
PELARGONIUM GRAVEOLENS L’HER. AONF3UR U29G3NFE3NFLL

Ouwl] mwpwopltipmd dhipnopqubhqititipny onh wnunuywoéni pyjub
wumhbwih tjugblgniip Juplnpugnyt putinhpbtphg £ Pupap $hunigh-
nuyht wyumhynipjudp odnywd ubtilywluyhlt pnyutipp gnigupbpmd  Go
hujuutijuhtt waqnbgnpnit:  Whwnwubiywih onh  dwbpumhwmwluyhi
utytipny wnununywonipjud wumhtwbh ijugtigduwt hwdwp oquugnnpdt kap
Pelargonium graveolens L'Her. utijuljuyht pnyup, Geranium essentiale oil
tiptinuymninp: <tmwgnunipyub wpynibpbbtpp gnyg mytight, np dhijpmihgtin-
ttipny onh wnununyjwdnipjult wunmhtwbp tjwugty L Pelargonium graveolens
pnyuh wnuynipyub nhypnid 3 wbqud, hulj pnyup b Gehpuyninh nbuypnid
4 whquud:

A.B.IIOI'OCSH, 1. M. DJIOSAH, P. T'. AIAMSH, A. M. IIETPOCSIH,
JI. B. MAPT'APAH, C. I'. HAHATTOJISIH

BO3JIEMCTBUE PELARGONIUM GRAVEOLENS L'HER. .
HA MUKOBHOTY BO3JYXA 3AKPBIThIX TIOMEIEHW

CHIKEeHHEe YpOBHS 3aCIOPEHHOCTH MHUKPOMHIIETAMH BO3IyXa 3aKpBITBIX
MOMEIIEHUH SBJISIETCSl ONHOW M3 BaKHEWIMX mpobieM. KoMHaTHbIE pacTeHus c
BBICOKOH (DUTOHITUAHON aKTUBHOCTHIO OKA3BIBAIOT IIPOTUBOTPHOKOBOE BO3ICHCTBHE.
Jlyis cCHMKEHUsT YPOBHsI 3aCIIOPEHHOCTH BO3/yXa pabodero kabuHeTa MCIobhb30Ba-
JMCh KOMHaTHOe pacteHue Pelargonium graveolens L’Her. u aupHoe Macio repasu.
Pe3ynbTaThl DaHHBIX MCCIENOBAHMHM MOKAa3ajd, YTO BBICOKAs 3aCHOPEHHOCTD
BO3[yXa MpH HaJMYMKA KOMHATHOTO pacteHus Pelargonium graveolens ymens-
munack B 3 pasa, a npu couertanun P. graveolens ¢ a¢upHbIM MacioM repaHu —
B 4 pa3za.
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