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Abstract

This study aims to explore the effect of combined stimulation consisting of relaxation-inducing scent and
high-concentration oxygen on psychological/physiological responses. The cerebral blood flow responses and arousal
that occur when oxygen concentration is controlled under the same scent conditions were observed. The
experiment’s scent was lavender oil (relaxing scent), and the oxygen concentrations were normal (21%) and high
(30%). The experiment involved 12 male adults repeating a 5-minute rest period and a 5-minute stimulation period.
The hemoglobin (HbO) concentration was extracted using the Beer-Lambert law to observe cerebral blood flow
responses. Arousal was assessed using a 5-point scale questionnaire. A paired t-test was used to compare the two
stimuli (lavender +21%, lavender +30%). Results reveal that HbO concentration in the frontal lobe increased,
whereas arousal decreased at lavender +30% vs. lavender +21%. These results suggest that adding

high-concentration oxygen to scent stimulation can induce more brain activation and relaxation.

Key words: High-Oxygen Concentration, Lavender Oil, {NIRS, Arousal-Relaxation, Hemodynamic Responses

2 oF

o] Aol BAL o|¢hs fxste T Ak ALE A Aol AH/AYA vkl v dFE B
st Zlolth 2 & 27 golA Atk v E 2EIS o YeEuEs HEF v s 3T Aol
AREE g2 EhiY S d(o]gk o, A FEEE Wbk BE A4A(21%)% LEE AHA(30%)7F AHE-E A Th
AR F 1299 4 S R F24 71HGER)H AT 71ZHEE)S THESte] AAEAT HEF S
231 7] $18l vlo]-: ¥ E(Beer-Lambert) B 2 ol e} | EFZH(HLO) =7t FEHALE M EE 538 = A
TAE AHEste] H7EE ATh T ASF(ERIE21%, 2lT+30%) 7 s 918 A g o] AAIE AT A HA
o2 ZHly+30%1 A Sl t+21%0l B8] AF<Fe HbO F=7F 576t A =7t 4k o] x5S 7=
o] & 2= AT AUt FUHE B AbFe] U B ¥ @435t} olgkS fET F USS AlAFSHTH

FROI: DEE A, 2 29, INRSCISA 2MH 2Y), 24-0/2, BROIS w3

¥ o] =2 20228d % Sh gty tsks]| Al A E Kol A ESE
This study was financially supported by Hanbat National University Financial Accounting Research Fund in 2022.
ooz FEsdiety A7 958 4 / E-mail: bemin@hanbat.ac.kr / TEL: 042-821-1227



A elA w2 BEske A7 3 Ee] Stk 3
Sl wheh AAFAA 23t olghs e 4 Atk
[}

jasmine, rose, lavender 5 121 ol UJ3) arousal-relaxation
x5 AHEslo] 57313 ti(Nakano et al., 1992). Min<]
Lo -] & Rose, Jasmin, Lemon, Lavender oil &F A=<l
3l arousal/relaxation & 7= 2183}t Rose S ZHA]
<, lavenderdF o] 92 Filsh= A 02 YERITHMin et
al, 1999). 3 A=5 T3l fids Aale] ojghS ~EH X
4, e A I 22 a3E Ho|k gtk
Masahiro ] 10114 lavender &F AF=2] 2~Ed 2~ 913}
3= AEd 2E# 2 A 3(cortisol, chromogranin A)S
=3l <18}t Toda & Morimoto, 2008). 5% Ak

Tl VAP WSt X el S8, 22 Y

© 2 S Ytk Chung®] ATl E 30%2] 5™
2k 0] visuospatial 1A5E S W71, BT AF
2 EIEE 7MY B 75 B Chung et al., 2008).
Choi 2] ATol-E 21%0] B8] 30%2] 5k AAs ¥
55192 W cingulate gyrus<} thalamusel| A = &2Js}7t
Z7VE T B ST Choi et al., 2010). ©] 43 54
A=< olgate] olgks fFEstAY HE 7=
ATEol AEHT Uk

2 AFoM e 17 A/ A kol dF
A& 54 A=5E5s A0 At FHEAE
HEIA} gk 71E] AFEddAE g AEk At
o] a5 TdYHow A, & AFidAME F
A=g sAlol AR o el 2] sy

o
=
A

T~

=
o
=

AZeaA Bk Z, TR vt ek e ol
O EHE O3 ZITEA, R F2ATEA
wFATA Bk ABH 9FS o) NRSE 5
¥ gyster 09 Wrkel RYsE B P 15
T 240 FRENE PFHDA B B RO T
Ao T3 2k Al 2o Y B B e
R Al 3ol A AoE 71 deh A 4704
L AEL NEd

N
—
>
ek
ozt
2
Pl

T2 8 357) Aol gl A<l FA@3£24) 127l
ApFA o 7 Alde) 3}ods$i Ttk Hemodynamic response
4 GFS F T Ade 8AFHIS, O4E, 59, =
Ty AR A AL TAIZE o) S
< FeE AAAHAT BE AF@AA o F o)A
E WS F ARS Ao, A =7 TEX7)
g T das Atk APS Fojg BE AR
= AIZFE 1RE 9] AHHIE A FskTh

22 MEZ=ZNA

AL Fig. 1(a)9 2ol F417] (58)9 AF7] (58)

2 APHAh A57] T FAHFT S A9 tasks
7S

AT Fig. 1(b)sh ol Al A8s 5al 247}
52 Eot AAEY O & we) A27] Het & 50
7+ AN E Qe

T2 719} A=7] &< INIRSE %3] hemodynamic
datas SA3kch B3, 717te] AFAAI 2 &

7)
arousal-relaxation FEE 53 2 EE HI7BIEE 39 TH

23. Hole 8 H =4

NIRSport2 (NIRx, Germany)E AH-514] 327112 optodes

(a)

Rest Stimulation

0 5 10 (min)

5s
F 1s
F 55
F 1s
%

Fig. 1. Experiment procedure
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Fig. 3. The positions of optodes and channels (Red circle:
Source, Blue circle: Detector, Black line: Channel)
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Fig. 4. Channels with significantly increased HbO
concentration (mmol/L) (*: p<.05, **: p<.01)
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Table 1. Result of paired t-test

MD (Lav+21% -

No. Channel Lav+30%) t P
1 11(FCz-FC1) -4.089%10-5 -3.221  0.008
2 12(F1-F3) -5.241x10-5 -3.479  0.005
3 15(Fp1-AF7) -6.148x10-5 -2.836  0.016
4 16(AF3-F1) -2.856x10-5 -3.182  0.009
5 30(F2-F4) -4.423%10-5 -2.374 0.037
6 31(Fz-F1) -5.581x10-5 -3.904 0.002
7 32(AFz-Fz) -2.367x10-5 -2.352  0.038
8 33(Fz-F2) -6.154x10-5 -3.850  0.003
9 34(Fz-FCz) -3.467x10-5 -2.875 0.015
10 36(FCz-FC2) -4.026x10-5 -3.188  0.009
11 37(FC2-C2) -3.389x10-5 -2.537 0.028
12 38(C2-C4) -3.033x10-5 -2.235  0.047
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Fig. 6. The 5-point scale scores for arousal level across each
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Fig. 7. The accuracy rate (%) for tasks across each condition
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