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Electroencephalography Activities Influenced by Classroom Smells of Male High School
RE - D2 YFr - YgE - Yozt

Hyun Ryu* - WooHyong Ko* - JongWoo Kim* - SooRin Kim* - Min Kyung Kim**¥

MEnSsim
*Seoul High School

MBS 88+E 53t

**Department of Chemical Engineering, Soongsil University

Abstract

In this study, the influence of classroom smells (foot odor, hair smell, sour smell, and sweat smell) of male high
school and sweat smell and the offensive odor substance (ammonia and butyric acid) on the electroencephalography
(EEG) activities of 20 female volunteers, ranging in age from 30 to 50 were studied. The representative response
of brainwave index by these smells stimuli was most pronounced on temporal lobes among the brain lobes. By
comparison with background EEG activities on temporal lobes, the smells reduced the relative alpha band power
(0.04~0.13) and increased the relative beta band power (0.02~0.06) and the relative gamma band power (0.03~0.09).
The alpha wave was deactivated, high beta (18~30Hz) and gamma (30~50Hz) waves were remarkably activated.
The order of EEG fluctuation caused by the smell stimulus is as follows; hair smell > butyric acid > foot odor,
sour smell > ammonia > sweat smell. It means that the classroom smells cause an excessive brain arousal and
straining and may be reducing one’s attention and learning ability.
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Table 1. Frequency band and index
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Brain index

Power spectrum or frequency (Hz)

State of mind

ATP(Absolute total power)

PS(4 ~ 50Hz)

EEG activities

RT (Relative theta power value)

PS(4 ~8Hz)/PS(4 ~ 50Hz)

meditation, being sleepy, hallucinations,

RA (Relative alpha power value)

PS(8 ~ 13Hz)/PS(4 ~ 50Hz)

relaxation, calm state, light hypnotic, depressed

RB (Relative beta power value)

PS(13 ~30Hz)/PS(4 ~50Hz)

an "active" state, awareness

RG (Relative gamma power value)

PS(30~ 50Hz)/PS(4 ~ 50Hz)

memory, learning, reminiscence, selective
concentration,

RSA (Relative slow alpha)

PS(8~ 11Hz)/PS(4~50Hz)

relaxation, rest, predormition

RFA (Relative fast alpha)

PS(11~ 13Hz)/PS(4~50Hz)

calming, concentration, creative, states,

RLB (Relative low beta)

PS(12~ 15Hz)/PS(4~50Hz)

attention, vigilance,

RMB (Relative mid beta)

PS(15~20Hz)/PS(4 ~ 50Hz)

the active awareness

RHB (Relative high beta)

PS(20~30Hz)/PS(4 ~ 50Hz)

anxiety, stress, tension, mental strain

RSMT (Ratio of RLB~mid beta to theta)

PS(12~20Hz)/PS(4 ~ 8Hz)

slow (/O: attention

RAHB (Ratio of alpha to high beta)

PS(8 ~13Hz)/PS(20 ~30Hz)

calm, relaxation

SEF50 (Spectral edge frequency 50%)

Median frequency (Hz)

creative, pleasant, concentration

SEF90 (Spectral edge frequency 90%)

mental strain, stress

ASEF50 (Spectral edge frequency 50%
of alpha spectrum band)

fast o current appearance, awareness

where PS: power spectrum.
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Fig. 1. Brain activation maps on relative band power.
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Fig. 2. Relative EEG band powers by odor stimuli compared
to the background brain wave. *Statistically significant
difference when compared to the background (Dunnett,
'p <0.05, "p<0.01).
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Fig. 3. RSA and RFA by odor stimuli compared to the
background brain wave. *Statistically significant
difference  when compared to the background
(Dunnett, 'p <0.05; “p <0.01).
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Fig. 4. RLB, RMB and RHB by odor stimuli compared to the
background brain wave. *Statistically significant difference
when compared to the background Dunnett, *p <0.05; **p
<0.01).
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Fig. 5. ASEF50, SEF50, and SEF90 by odor stimuli compared
to the background brain wave. *Statistically significant
difference when compared to the background (Dunnett,

p<0.05; "p <0.01).
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Fig. 6. RAHB and RSMT by odor stimuli compared to the
background brain wave. *Statistically significant difference
when compared to the background (Dunnett, }7<O.05; **p
<0.01).
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alkanes, alkens, ketones, alcohols, aldehydes, acids (acetic
acid, propionic acid, butyric acid, valeric acid, caproic
acid, heptanoic acid) ¢ ATEE FAH X
(Goetz et al., 1988), ™Y A]= acetic acid, butyric acid,
isobutyric acid, isovaleric acid, isocaproic acid 5 2= -
A =lo] Th(Caropress et al. 2009). FHA 2] F=AHE
hydroxy acids, esters, ketones, aldehydes, amino acid i
3 AHEE(lactic acid, 3-methyl-2-oxopentanoic acid,
octanedioic acid, azelaic acid, propionic acid, butyric
acid §) & ©]Th(Natsch et al, 2003; Munk et al.,
2000).
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