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Many studies in recent decades have revealed that olfactory stimulation by perfume or malodor
inhalation exerts various psychological and physiological effects on humans. The most recent studies
have examined the electrophysiological response of olfactory stimulation on the activity of human
cortical nerve cells. The purpose of this current study is to quantitatively analyze what changes occur
in the alpha activity in healthy participants (N=12) on olfactory stimulation using two types of odors
(acacia and butanol). Exposure to the odor of acacia perfume was associated with a significant
increase (66.7%) in alpha activity when compared with that of the no—odor background EEG.
Exposure to the odor of butanol was associated with a significant reduction (33.3% to 41.7%) in EEG
alpha activity when compared with that of the no-odor control. The results of this study
demonstrated the potential to alter the cerebral cortex activity by olfactory stimulation. The results
also suggest that olfactory perception has stimulatory effects on the function of the nervous system.
In other words, it could be concluded from this study that inhalation of olfactory stimulation affected
brain wave activities and mood states. Further research is needed to completely understand and
describe the electrophysiological effects of different odors on the central nervous system.

Copyright © 2019 The Korean Society for Clinical Laboratory Science. All rights reserved.
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Figure 2. Modified montage for EEG record by olfactory stimulation.
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Table 1. Analytical sensory evaluation questions and malodor sensitivity index

Sensitivity Index (SI) Grade

Questions C?_trongly Disagree Neutral Agree Strongly
isagree agree
Did you feel unpleasantness by Malodor? 1 2 3 4 5
Did you feel headache by Malodor? 1 2 3 4 5
Could you able to solve the calculate questions well during Malodor? 5 4 3 2 1
Did you feel stress by Malodor? 1 2 3 4 5
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Table 2. Comparison of mean values of alpha activity for olfactory stimulation

Alpha activity (amplitude, pV) ST

N Mean activity=SD of O1-A; Mean activity=SD of O,—A2 5
Background Perfume Malodor Background Perfume Malodor

1 34.14£3.2 34.04+34 32.84%25 37.80+£1.5 38.86+1.4 37.38+1.3 15
2 39.36+3.4 38.54+1.8 38.90+1.8 39.90+3.0 41.80+1.5 40.40+3.0 10
3 36.92+3.8 38.86+1.6* 32.18+3.4* 40.84+2.8 41.22+1.6* 36.78+2.9*% 5
4 44.12+1.9 47.96+3.3 44.38+1.7 42.48+1.9 53.54 £3.9%** 39.62+3.0%* 13
5 72.04%4.3 85.68+3.4** 66.54 +4.6%* 70.54+4.6 80.48£3.7%** 64.64£5.5%* 13
6 33.98+3.0 35.44£2.2* 38.02+1.1 38.86+3.0 40.18%£3.2 40.36+2.6 13
7 29.42+3.4 36.58+2.1** 31.86+4.5 30.50+1.4 39.34+£3.6%** 32.86+1.1 13
8 46.84+4.2 52.40%£1.1* 43.48+4.4* 52.80£6.1 54.70+2.8 45.82+4.3* 17
9 36.70%+3.7 41.32%6.1 37.34+15 36.32+2.3 40.98+6.9* 36.28+2.2 16
10 30.94+3.1 37.26+2.8%* 30.98+3.4 29.60+1.2 34.30%1.2%* 32.40+1.2 14
" 56.80£3.8 67.80£4.0*** 66.40+3.5 55.54%6.5 67.12£3.6*** 64.66£5.1 10
12 52.68+3.1 59.18+1.5%* 48.34 +4.8** 49.84+2.1 57.76+2.4%* 48.28+4.9* 12

Data are presented as mean+SD and number.

Abbreviations: Background, Non—exposure EEG; Perfume, After-exposure EEG for acacia; Malodor, After-exposure EEG for butanol; ST,

Sensory Test; Sl, Sensitivity Index.
One-Way ANOVA, *P<0.05, **£<0.01, ***,<0.001.
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Figure 3. Spatial distribution of mean
values of the electrical activity of the
brain for Background (A), Perfume (B),
and Malodor (C) in number 12 subject.
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