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Abstract :

The electroencephalogram (EEG) is a unique and valuable measure
of the brain’s electrical functions. It is a graphic display of a differ-
ence in voltages from two sites of brain function recorded over time.

Physical, chemical and mechanical stimulators appear as wave fre-
quency, action potential amplitude changes which are reaching dif-
ferent areas in the brain. Each area is responsible to record a certain
type of stimulator whether it is chemical that is received by smelling,
and test senses, physical stimulator by hearing, and vision senses,
or touching stimulator.

This research concentrates on the determination of the most sensi-
tive areas (the correct channels of electrodes placement system) of
the brain that are responsible to receive the highest chemical stimu-
lation due to the action of Lavender perfume stimulator (Lavender
perfume with concentration of 50 % ), for normal males and females
subjects for smelling sense. Ten males and the same number of
females are all subjects selected within the age range between (25-
30) years old.

It has been found that T3 and T4 are the best channels connections
for smelling sense for both male and female, and that the mean
relative action potential (The ratio of action potential amplitude after
to that before exposure of perfume stimulation) for males are higher
than that for females. These results reflect that males are more sen-
sitive than females in this type of perfume and may be it is not in



other type, and the mean relative action potential amplitude for the
channels T3, T4, T5, T6, P3, and P4 are 2.05, 1.80, 1.12, 1.20, 1.10,
and 1.10 for males and 1.96, 1.76, 1.12, 1.11, 1.09, 1.09 for females
respectively.
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Introduction:

From the ancient time up to the 18th century, electricity has been
regarded as a strong invisible power, gradually the role of electricity
in relation to the nervous system. First it starts from the observation
of the effect to the body and eventually from the discovery that many
tissues such as muscles and nerves called themselves to be source
of this power.

The electroencephalogram (EEG) is a unique and valuable measure
of the brain’s electrical function. It is a graphic display of a difference
in voltages from two sites of the brain function recorded over time.
EEG involves the study of recording these electrical signals that are
generated by or in the brain.

The first one who showed the electrical activity of the brain on hu-
mans was a German psychiatrist, named Hans Berger. He named
his activity as EEG. He had found not only the EEG but also de-
scribed various waves of the brain. He also described different pat-
terns of EEG in various pathological cases such as epilepsy, tumors,
and trauma. [1,2,3]

He was also the first to describe the different waves or rhythm which
where present in normal and abnormal brain such as alpha wave
rhythm (8-12Hz), also known as Berger waves [4,5]. These waves
undergo changes according to the actions of physical, chemical and
mechanical stimulators. The changes appear as wave frequency, ac-
tion potential amplitude change of electrical stimulator effect which
are reaching different areas in the brain, these areas are responsible
according to the type of stimulator whether they are chemical that
are received by smelling, hearing, test, vision, and touching senses.

Physical stimulators through which either appear as stress on nerve
of different areas on the body touching sense or as light stimulator
which is received by vision sense or as a hearing stimulator ( sound
) through which the hearing system play as a sensitive receiving
system .

All these stimulators are received by different areas on the brain.
Figure (1) shows each of the five senses that activate a separate
area of the cerebral cortex.

The responses to these physical and chemical stimulators appear
as action potential differences in the specific areas accordingly. The
recording of these action potential signals is done by using Elec-
trodes that have the ability to convert the ionic current in the body
into electronic current in the wires, and then appear as analog sig-



nals through which the relation between the time and action poten-
tial amplitude, latency period, frequency, and the area under the
curve can be determined. The signals from the head surface are
recorded from the brain at different places on the scalp at different
places which are labeled according to adjacent brain area :F ( fron-
tal), C( central ), T (temporal ), P ( posterior ) and O ( occipital ). The
letters are a companied by odd numbers at the left side of the head
and with even numbers on the right side (Figure 2). This research
is concentrated on the determination of the most sensitive areas of
the brain that are responsible to receive the highest chemical stimu-
lation due to the action if Lavender perfume stimulator (Lavender
perfume with concentration of 50 %), to determine the correct chan-
nels of electrodes placement system for male and female normal
subjects. [6]

Figure (1) The five senses areas of the cerebral cortex.
Figure 1: The five senses activates separate areas
of the cerebral cortex.[7]
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Figure 2: The International 10-20 system placement. Odd number on the
left side, and the even on the right side, and Z or zero in the midline.[8]
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Material and Method:

1- Equipments and tools:

EEG system which is used in this work is KT88 digital EEG with
mapping system together with automatically record EEG, 16 lead
EEG and 2-lead ECG. They have the function of automatic meas-
urement multifunctional flash light of USB port, manual control or
automatic control. 10/20 electrode placement method goes under
the international standard system.

The electrodes read the signal from the head surface, amplifiers
bring the microvolt into the range where they can be digitalized ac-
curately, and the converter changes the signals from analogue to
digital form and the system computer stores and displays the ob-
tained data. A set of Equipment is shown in Figure (3). [9]

Figure (3): EEG equipment and tools. [9]
2- Subjects under test:

Subjects under test are divided into two groups, ten normal of any
respiratory disease males and the same number of females are all
the subjects selected within the age range between (25- 30) years
old.

Subjects were selected to the test that they have no problem of
physiological disorder and that they have no problem of physiologi-
cal smelling sense; and recently they are not exposed to cold.



Each subject was sited on a comfortable chair. All the electronic
system is connected to the head and the channels to the correct
positions. A sample of the perfume is fixed at a distance of (2 cm)
from the entrance channel nose, watching the change of action po-
tential. The information is collected automatically by the system in
both case direct observations on the computer screen and as stored
data in a special file since the system can convert the analog ac-
tion potential curve in to digital data. This test is repeated for each
subject either with or without exposing to the standard concentration
perfume and for the same exposure time.

3- The chemical stimulator used:

The chemical stimulator used is Lavender perfume and it has been
prepared as follow:

Lavender perfume starts with blending the carrier oil and essential
Lavender oil, adding a carrier alcohol, such as Ether clear, and al-
lowing the mixture to cure for 24 hours. Before analyzing, it creates
a lavender perfume with a helpful device from a natural perfume,
from which a sample of the test has been prepared by diluting it to
90% by using alcohol 96%. [6]

Results and discussion:

The data that are collected from each subject who are suitable
for the test are revised and completed for seventeen female and
twenty one males, ten of each group has been selected and the data
are arranged in table (1), in which the results of amplitude of action
potential before and after exposure to Lavender perfume with a con-
centration of 50% of the original prepared consideration.

From the data, the relative action potential amplitude ((the ratio of
the amplitude (uV/Hz1/2) after exposure to that before exposure))
for each subject in six EEG channel connections are calculated and
then the mean for the ten subjects of each group has been calcu-
lated. The results also are arranged in the same table below. Here,
it has been found that the mean relative action potential for males
is higher than that for females. These results reflect that males are
more sensitive than females in this type of perfume and may be it is
not in other types.
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Table 1: The EEG channel connections, and the Mean relative action po-
tential amplitude ((The ratio of action potential amplitude (uV/Hz1/2) after
to the before exposure to perfume stimulation)) for males and females.

connections amplitude for males amplitude for females

EEG channel ‘ Mean relative action potential ‘ Mean relative action potential

Figure 4: The mean relative action potential amplitude for smell sense
in males and females subjects by using lavender perfume as a chemical

stimulator.
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These results can be used as a guide for the specialist in EEG op-
erator to reduce the test time, the cost of the test, and to be sure
that he or she is recording from the specific sensitive area related
to determine the EEG of smell sense by using a certain chemical
stimulator. We recommend that more researches are required in this
field for different chemical stimulators and age groups
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