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Abstract

We studied the effect of essential oils and music fragments, as well
as their various combinations on the brain’s electrical activity pa-
rameters. We showed the character of their impact on the basic
EEG frequency bands, identified localization of sources for spe-
cific activity. It was found that the olfactory and musical influence
of different modalities have unidirectional effect on the bioelectric
activity indices. This EEG response is most likely associated with a
common mechanism for implementing the effects of audio and
odorant stimulants. It was found that the response to the combina-
tions of sensory effects has different intensity. These data permit the
sensory effects to be ranked in terms of their activation level, which
makes it possible to purposefully influence the psycho-emotional
states. Our findings are the basis for developing further methods

and programs of modifying the athletes’ functional states.
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1. Introduction

Currently, interest in the use of various methods
of sensory impact increases in order to improve ad-
aptation and non-drug treatment. A large amount of
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research confirms the effectiveness of aromatic oils
and musical compositions to reduce the tone of sym-
pathetic activity, blood pressure, improving perfor-
mance, improve training and memorization processes
[1-3]. This direction is popular in sports, where is a
need for a non-drug increase in performance, reduce
the level of fatigue and improve the emotional control.

To develop optimal strategies for the safe modifi-
cation of athletes’ functional states we must know the
physiological mechanisms of regulation of athlete’s
mental and emotional status. The means of body state
control include functional music (FM) [4, 5] and es-
sential oils (EO) [6, 7].

Conditioned reflex is presented in the mechanisms
of influence produced by EO. Therefore, when man-
aging the psychoemotional status, the implementation
of activating or relaxing changes in the athlete’s body,
the leading role is played by the influence of mixtures
of essential oils of directed action [8].

There is evidence for the central mechanisms of
the music [9, 10] and EO [8, 11] effects; there are also
some studies on the possibility of their joint use [12,
13]. But the mechanisms and neurophysiological im-
pact of complex audio and odorant effects have not
been studied in detail that complicates the develop-
ment of their practical application techniques.

Some authors declare the non-specificity of these
impacts (placebo effect), since there are no data on
activation associated with memorization and the at-
tention of the CNS regions [11, 14]. Nowadays there
are many methods of objectifying changes in the brain
activity during non-drug treatment. These methods
include EEG recording during the audio and odorant
influences [15, 16]. However, most of the results use
only descriptive analyses of EEG and only one vari-
ant of stimuli. Statistical analysis involves counting the
number of “abnormal periods” in the EEG [8]. Many
researches are not free from human mistakes, and the
information content of the spectral analysis of the EEG
may be related rather to the expectation of results.

In researches, which used blinded stimulation, re-
sults are less specific. A.Crisinel suggest, for example,
that features of odor stimuli constitute psychological
dimensions that can be consistently matched to audi-
tory features [17]. W.Dimpfel indicates with his dis-
criminant analysis of human quantitative EEG data an
anxiolytic effect of herbal drugs [11].



There is no information about the mechanisms of
the changes. In this regard, it initiates an interest in
consideration of the effect of non-drug influences on
the central nervous system.

The purpose of this study was to study the changes
in the spectral and tomographic analysis of the bio-
electric activity of the brain in response to functional
music (FM) and essential oils, as well as investigate the
nature of changes in the localization of the bioelectric
activity of the brain under these influences.

2. Materials and Methods

The study involved 8 middle distance runners
(male right-handers, aged 19 to 22 years). The sub-
jects were exposed to some pieces of energizing (rock
music) or relaxing (classical) music followed by the
olfactory impacts with specially designed energizing
and relaxing EO blends (EOB) through cold inhala-
tion [7]. The specific blends were selected on the basis
of some publications [7, 18] and coded by a leading
researcher for the blind study. For objectification we
used impacts of the same duration: five-minute expo-
sure, three-minute rest periods between stimuli, ran-
dom alternation of audio and odorant impacts, and
blind method of stimuli presentation and result pro-
cessing.

Musical compositions were also classified as acti-
vating (speed and power metal) and relaxing (classical
music pieces).

The means of influencing the functional state of the
organism by smell were aromatic compositions “calm-
ness” and “inspiration” (Mirra-M, Russia), which had
different directions of influence (relaxation for “calm-
ness’, tonic for “inspiration”).

In this research we creating combinations of essen-
tial oils and music as follows:

« Toning oil + toning music,

« Toning music + relaxing oil,

« Relaxing music + tonic oil,

« Relaxing oil and music.

All stages of research were managed with tempo-
rary intervals (on average 5 days) for excluding the ac-
tion of addiction / fatigue factor. During the study, the
laboratory was darkened, and foreign sound irritants
were reduced to a minimum.

An important stage in the study was blinding. All
kinds of functional music and essential oils were cod-
ed and numbered. The researcher and the subject were
not aware of components of the compositions.

The EEG recordings were performed at baseline,
during each sensory impact and after its completion
with 19 standard bipolar leads according to the 10-20
international scheme with the Encephalan-131 elec-
troencephalograph (Medicom-MTD, Russia). Af-
ter removing the artifacts, the individual 4 sec EEG
segments were processed using the spectral analysis
method (fast Fourier transform algorithm, imple-
mented in the software supplied with the electroen-
cephalograph). Averaging the six measurement data
on amplitude and spectral power reduced the influ-
ence of artifacts and individual variability. The aver-
age amplitude value was calculated in standard delta
(A), theta (0), alpha (a) and beta () bands.

Statistical processing (pairwise nonparametric
analysis, multivariate analysis of variance) was per-
formed with the R software (version 4).

To determine distributed EEG source localization,
the sLoreta program was used, which involves the
one-way analysis of variance to assess the significance
of intergroup differences [19,20]. At p<0.05, the differ-
ences were considered significant.

3. Results

3.1. Spectral analysis

The most pronounced changes in average am-
plitude of the bioelectric activity were detected
with the parietal leads: when exposed to energizing
EOB 19+11uV to 24.7+8.8 uV for A- rhythm and
12.2+4 to 14.3+5.3 pV for a-rhythm (hereinafter,
values are given in M+o format). However, these
effects, as well as the less pronounced average data
dynamics for other impact types were not statisti-
cally significant.

This fact confirms the view that the olfactory per-
ception is connected with changes in hemispheric
asymmetry of the brain bioelectrical activity in alpha
and theta bands. It should also be emphasized in con-
nection with the special role of the functional brain
asymmetry in the organization and execution of com-
plex motor activities.

3.2. EEG tomographic analysis

To identify the localization of bioelectric activity
in the sLoreta program used for scientific research, a
built-in mathematical algorithm was used in localiza-
tion of both the surface sources (cortical) and the deep
ones.
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