WE R EE
Korean Journal of The Science of Emotion & Sensibiljty
1998, Vol.1, No.1, 105-111

¥ s}o} A-g417

A S ERd 23l 2] 3

valeric ac1d°ﬂ —J""‘} 37 A"

Emotional changes of EEG and autonomic response by
olfactory stimuli with orange and valeric acid

W2E" oley’, omjE”, gau”,
Eun Joo Baik, Yun Young Lee, Bae Hwan Lee, Chang-Hyun Moon,
ol BhalETT

Soo Hwan Lee, Hee Chul Han

8 O FHUAASG ALARAC) ekt Fzbol o0 FHEAT FHT] Hal FAATE

0.6% 24A%T 2.5% valeric acidg FE7|2 X7 T4 =715
FA ¥l AYslelon = HAFL international

2 AFsisin dzA52 ik Fr1R

=3 dA flows) B

10-20 systemeold 4 AMdS A1&sledn) o)9le] ECG, EOG. heart rate. skin conductance®t
respiration® 7]1=%tHx HIE4-& fast Fourier transform analysis®] power spectra® 3143

v} 2 frequency bands+s delta(0-4.5Hz),
Bsta A7RAA o= gl
Hoppella] o} Eo) 2574 Aol

theta(4.5-THz) -& #stw A4abA], valerie acid=

PG2-A2 channelelM alphal®] AAFAFL] zfo]E v}

gl e B3t ATl £F channelsld alphal, alpha? 9 beta®t 2713 Ryl =g
heart rate, galvaric skin resistancex #HA}SellA Frrokds bl en Bzl it
AT Bk FFelME fAFA4 554 AT input/output amplitudest duratione]

AR nhow
g ¥} ALNAANN B % QIxich

M 2

[—

B ATFNAE Pol BARE BT AT
2R o3 At FHH 49 wHe £

€ d7s 1974% G7 #AATE Ay dyeAd
(17-01-07)& wre} pal=gg
e L EACEL L L
Dept. Physiclogy, School of Medicine., Ajou University
© dAiste 2age} ol tel A ¥ Mo

Yonsei Medical Research Center and Brain
Research Institute Yonsei University College of
Medicine

T aE Ol o) )e Qe
Dept. Physiclogy, School of Medicine, Korea University
E-mail : Eunjoo@madang.ajou.ac.kr.

Ea ATl ] whdjoka)e-

Btk BEAos sl B FAAFoE By

Aol 2Asted o PAE RuAb shgdc) whebd 3
o 2d wigsls AAAdIeEe T334 A5
2 ongoing EEG responses}t AEA173A db-goz
vehtbs Aubge, w)RAg) i?rﬁi}——“‘ A
EA5l A oot AR —’T‘—-‘Jf"—'? 78] Wz}
5 A A=) Y Be] FrF A5 }E]r'. A 7HAA]
vk Bo FAA vk 7l L8R gk o)
2 W2 7 go] yaucl ArEAT) L——""T—%}Z] o
| 59 A BAE vhehflE valeric acidE
Agsteict gk A7) sle £717F FRE
39 Pato] alFH A @A otm, wxrb A EkA
A 2AFA 7k AR FAA27|E dbe

_\1



o} Adsigien ole] dHigt WE: AFeE
room-air blank?} A& alelc)

EEG7)E-2 Fz-Al. Pg2-A2, Cz-Al. Oz-A2¢l
A 7]%3‘}334. Vertical EOG% Horizontal EOG
FAledl At ASAARANRS R AAE
Ext Heart rate, Skin resistance, Skin
temperature RespirationSe| F2=4=l. EEG
71Z¢ Fast Pourier Transform®2 frequency
bandse e power spectra® A4bsle] &4
slolen ASAAA Wt T AT, ASF
AFEY whe-& 2 °P°4 Fhe 7= A9
WslE wa) sk

i

o1 ety

1. FLUXSTI

FATT)E oy 3 FARE obpdiEm 9
Eguhyeld  AAAFsch FEAL oY
channel® %3 Eol7Hl st e} FFet ¥=F

Z435A s}, Z71E air pump. regulator®h
flowmeterE AAWA dA 52 F2 3} IF
A= Zitube] oA slgon, $AC 2T

ZHAA A 5L Hojg AAspA), w5
L%2 monitoring3ted M2 A AlFEH
£ wiAlsbeeh

2. O&AX

AAe] Ao} GEFEE FH2E/ e A
& 20-30¢] HE 1492 ke R Alssielon
\_tL'),‘HE e o ‘—-o] z-Ml-o] HE \;H/-I-OF' -.3—].
3 AR DulEd, AT dae B

—% 3] e¥sbet.

3. &lE protocol

FEAL 0.6% AR 0.5% valeric acidE
AHa-gledr). Blank controlZE room airg %3
gl ‘~+5’- flow= A ?’E sa.er ole Bo]: A==
Az A e FE AL 6022 5

o el § FHAH Hrhe S T"’“‘] AAAE
g 7153 A% At

4. 2o CHeh F=oH "o}
o)) gt A Hrle o] s)Fald Foe

N
O

Axsts e B 574 B3 = okl
she},  EaEel/71 Bt AFEAR/ A A mﬂr
R &apx| obel/A Hele}, MEelc/upEsc} 58
waledct  Fztel ol AL Yo Eag 10*d
Ax 2 vy 2Asgict il Ao 39 o]n|A]
H7FE AN Ed, 2 J4s 19 2713k A
Zjel z|Rolcy. AT Z)Eele}, whie] whk
A glole}y, FHI I ey, HE
sz AR 7| Eoltt, FralAlEa F2A
= ZlEelty, ‘sBels FUi ZlEelct FRd
Z1 otk S 8825 103 Hma AAlsle] aFe] ol
T positive 7 =AY 7232 A s
o},

5. &0 thet EEG &3

gkog Qi FAAHE AdA FHrkz AP
F2474A) JAXNFE= EEG &3% ddo BEG
Z 7)23 A=2 international 10-20 system%
Fz-Al, PG2-A2, Cz-Al, 0z-A29] 4 channell4]
TAe] ZAstedct =¥ Horizontal EOGS}
Vertical EOGE FAlel Al#sle] artifactd AA
& 2= 9ls skt EEG ATE Fasr Fourier
Transform analysis® 28] Frequency band®
delta (0-4.5Hz), theta (4.5-7THz), alphal
(7-9.5Hz), alpha2 (9.5-12.5Hz), beta
(12.5-30Hz) 2 #}*] power spectra® T3 248
ek,

6. S0l CHEt AT AH Moot SEMSE

ARz #2Ag spirel $FE Neuro-
datal200 (Grass.U.8.A)8] device® 53 EEGS
EAe|  7]1SEsle] Biopac interface® 3l
Acgknowledge ver3.2.4.2 43¢l s
4722 R-spikeselA¥¥] £ beatd A4l3le
ZA)glg] o 1] BAge o2 T oWy &7

oA 71Eslolon H|ELmE A £7lEelA
71Zsknh. 2EL AHER-9] strain gauge® F3

2E727) 21854 sl

+3je 47hAA

- 106 -



vt £ positive 7H3-& vebdd sl valeric
acld 7% #93ct, W53k g}, sl 5o
negativeztAd el 2 E7} vpekz, 7hejc)/eksic) o)
Ealrh/A5sickel Fee v
9] olulR| Wl el skE A 7) o)
o, ERT #EE 7Rl HRrIy AEA=
Lzlelc) PuELy gl 7)jRolcte] zbAde] 5
olAte] r1E wigked] ubell, valeric acidd] A%
273¢)5}9) e scores W (2¥ 1,2)

2. 20| CHE EEG &=

L3282 valeric acidel ™% EEG power
spectrad] W% w2 B PG2-A2 channeld)A4]
alphal® AF<] 2§ W7l on|glA zlelg 2
AH(133). AP 2)ele ofe] ulehgz] ekeu
LA Fpefl A= A}l Wt E frequency band
AA FhE ofate] Jelg o valeric acid A%
alphal, alpha2, betas|A] &7} of4& wodr) =
3 alpha®] 3% valeric acidel 9% AFFel=
after effectE vieblz glsich

3. 20fl CHEr XEAMFEA MES SEHE]

Aubeo) WEg B Ll ske] A9 5654+
2.58004 g ww Qe EFde 55.31+2.38,
A=) Bt F 554212 5002 Aol s gk
oS wolew valeric acid A-$ AFA 54.30
1248604 ASFF 5512+2.29 =A}=Re] BYE
55.71£1.989) &7lekabs ¥odFgjeh(agdd), #)a
#}8ko| *ﬂfﬂrﬁ/‘] Lalz)ake] -9 A=A (.499
£0.28, 82 T gle EFoE 0.020%0.02. A
ol g F (.124%0.100.8 ATl g} zhiok
A& ¥9929 valeric acid A% A 0.208+
0.07 &4 RAFF 01922012, FATFo] BE
0.397%+0.208 Z7} okt ReojFirh(2¥5).
F2Eo] W g oA 47) oot 3%
o A% inputs} output?] peak®} durat1on1]- 3
F59 WEdA 230X yaleric acid A% 4
vis| = wheke 2 vepdoh(a36),

o=

E9
B °d:rL°ﬂ/‘iw‘5 olfactory stimulator® 3] o
ZAA A FAFE TS S A gGrtedA

Z1EF. *47}112 Ha, A5 =% AEz &

Az FE% Hedlu AEsiAE fusie 3
g 7)Ee] = 23RSk} o)9) wil2 BdEiw
A7 valeric aicd®] #e)E EEGH ongoing
recording® 23] alphal?] Wi}t F2s)A o)
7t e g e oleldlxs Ak w At
o] H3LE valeric acid % autonomic arousal
o] o= whgke] WEE ®al wigl odx)gke]
A3 Ak Zhie} H§A)ge) zhiekis R
Fold Bt opEl o AxE xlFe] Byl Hellx
ALE e after TAE HolFz lich

F7+e) Azt ge] elxle Ade] g A7
=)= gy ArEleisity F7be]  cognition
(Richardson 3 Zucco, 1989: Lorig®} Roberts,
1990), emotion (Ehrlichman. 1987; Van Toller,
1988: Ehrlichman@ Bastone, 1992a: Miltner
.. 1994), memory (Ehrlichman ¢ Bastone,
1992a), sleep (Badia %—, 1990) Tl vzl x
Jgo] alew 4HA 2 7lAx EEGE A% 4
TET (Brauchll—. 1995)E v}, e] edFolA
+ valeric acid 7% alpha2®] 2715 ¥ u3dlw
glew] ©]Z cortical deactivationo® =%tz
Wk oHF A Fao]l  FEAAACNA
processing=+=4l subcortical areaz} =LA =}A}s}
7] fEe® 49T 5 AoH(Greer, 1991), ¥ <
T2} o Alo]H-e edlx g valeric acid?
7% alpha®} betaclldd EEG power spectra”}
Brauchli 59 Al E  pleasant¥T
unpleasant¥ellAd Zh2 wiERAL-S Zke= Zld] wla|
2 d7dde vkl wgdd ol 4
pleasantd T8 A& Eale] £ Tl
L3173 4o phenylethy]l aleohol® FEa e
Alolol] mE FATe] & F= U, = e 7
w2 B aA3dgAdA A2 EEG montage”}
olfactory evoked potentiale]l 7 & #s)= 2
A F Fz, CzellMg) 7180] &5 71xgke 715
"é°] ik, shviEle drte) F3a) Al EAls)

o o2 AFAEHY F3,4v) P3.49] A3= CzE
reference® ARS-3H2 24 lateralizations ReE
A Fol| plesant®Fe] EFzt o]E vfehd A
Loz A4¥0, §8 = oE d7(Sawadas,
1992) el sedation®] F@z} gl= 3 717 el
N3 alphaE®s) 8-11HZE 92 powerztis Xy
gt gleh e 2 Age Aspkd Brauchli &
8 Hzlolld BE negativedA e AHE =

- 107 -



valeric acidZ2 3 l/ﬂ alpha-4 =7+E rclaxmg
Ayt ZA vehd 2oz d4sble 898 A R
123

AZAegZ B AFdde FHH  HrteA
positive ©]®lA1 2 zke 2alx]%F} negativeo]w]
28 zZH2 valeric acidZbel EEG7Z|Z<l4, 53]
PG2-A2¢A19) alphal frequency power spectra
7} AAFAF wste] AolE Bl glgivh

ZHAte] e&

B QFRAE 96dE OT AT
AT (17-01-0 AL o} A& el
el 2gg =g

= ik
Badia, P.. Wesensten, N.. Lammers, W,
Culpepper,: and Harish, Responsiveness

to olfactory stimuli presented in sleep,
Physiol. Behav.. 48, 87-90, 1990

Brauchli, P.. Ruegs., P.B., Etzweiler F. and
Zeier, H., Electrocortical and autonomic
alteration by administration of a
pleasant and an unpleasant odor, Chem.
Senses, 20, 505-515. 1995

Ehrlichman, H.. Hemispheric asymmetry and
positive- negative elfect in Ottoson,
D.(ed.), Duality and Unity of the brain,
London. 194 206

Ehrlichman, H. and Bastone. L.. Olfaction and
emotion, in Serby, M.l. and Chobor,
K.L.(eds). Science of olfaction, Springer,
New York, pp. 410-438

Lorig, T.8. and Roberts, M., Odor and
cognitive alteration of the contingent
negative variation, Chem. Senses, 15,
537-545, 1990

Miltner, W., Matjak M., Braun, C., Diekmann,
H. and Brody. 5., Emotional qualities of
odors and their influence on the startle
reflex in humans. Psychophysiology, 31.
107-110, 1994

Richardson, J. T. E.

and Zucco, G. M.,

- 108

Cognition and olfaction @ a review,
Psychol. Bull., 105, 352-360. 1989

| moranga

Dvalarle 1nld‘

1hhﬂﬂ

HEERT

a9 1. K7 AT o D ARe FBHE 0l
orange®=} valeric acid #& & A% Zz} &

A Hrhe AAdden F2 AFF =AxE
A4E 104 H=2 TAEHRT

Qiyertive Response by dffactory stimui

TD[-
1
B
G
.
2 I] l:\J:\ I1
1] — L
£ & & & 4 g &
2
R A A -
=] Ay e i A A~ v 4
¥ & & » -2
VS F & 4% W
& F o5y F o5 4
% S F FF
5 s v o § &
L & & 5 Momon |
£ L2 n i
valonc aod |
| S p—

a7 2. ¥4 A3 Az P BE

orange ¥ valeric acid 2 & H%& F3A
HBre AAsged F2 2l £
2108 Hxg fA kv



valeric acid (delta)

orange (delta)

0015 :
oot b
i I
o L I il
o (L] _
Fz— Pg2- Cz—- Oz- Fz=- Pg2- Cz— Oz-—
M A2 Al A2 Al A2 A1 AZ
orange (theta) valeric acid (theta)
0,006 oooe

0004 { 0004
S P

Fz—- Pg2- C2- Oz- Fz- Pg2- Cz— Qz-
A1 Az Al A2 Al A2 Al A2

orange (alphal) valeric acid (alphal)
0006 : 0006 ¢

\
0004 ; ; 0004 ;
0002 oooz [I1

Fz- PQE— Cz— Oz— Fz-A1 Pg2— Cz=- 0Qz-
Al A2 Ad AZ A2 Al A2

orange (alpha2) valeric acid (alpha2)

0006 | 0006 |
0004 + 0004 ‘
0002 m 0oo2 -
)L )
Fz— Pg2- Cz— Oz- Fz— P92~ Cz— Oz—
A1 A2 A1 A2 Al AZ A1 A2

orange (beta) valeric acid (beta)

0z 012 -

|
0008 ‘- 0008
0004 0004
b k.

Fz— fg2=- Cz—- 0z— Fz-A1 Pg2- Cz— Qz-—
Al A2 A AZ A2 A1 A2

a7 3. orange ¥ valeric acid @ A=l W3 EEG yhe
9 FFTEA. 110-209e] g4k Fz-Al, Pg2-A2, Cz-Al,
Oz-A2914 orange$t valeric acid®] #7} 1=l dl¥ EEG
g whEo =z ¥kE F7) A(belore control), PAT F 1oz
42 Z ¥(after control)®] EEGE 428 2z} 124, 58
THe= FHAslgnt,

Differerve: betwaan orange and vaeric and

=

Cifference between befare and after {rmicoivoils)

[ velenic add

28] 4. Orange ¥ valeric acid ¥Rl 2)g Pg2-Al1RS)
odl4 EEG k-] xlo). ak5 F7) A §2 = Eqlo] FEG
9] ZelE frtt orange)d EANY (valeric acid)olA
vz 24sigdel, (* p(0.05)

HR (orange) (valeric acid)
58 58
&7 | 7
56 58
55 55
54 b _— 54
belora during atter tefore  durlng afler

27 5. orange ¥T valeric acid ¥ AZel| tigk heart
rate2] Hh&

G5R (orange) GSR (valeric acid)

08 a8

06 06 |

04 04 ;

02 02 |

ol ..L L_ 0 ﬁj
befare  during alter before  during after

28] 6. Orange ¥ valeric acid 38 #=ol| i3t skin
conductances] Wk

- 109 -



in/out peak (orange) in/out peak (valeric acid)

e 300 -
5o
8= 200 -
33
€ E 100 - .
000 -
input output
Respiration Rate
2 200 }
£
L 200 F
[ | A
el I |
€ opo —
orange  valoric acid
infout duration
in/ out duration (orange) (valeric acid)
-@ 300 300 ¢
27 2ot 200
=4 1m t* 100
o
= 0.00 i " 000

input oot

input output

.212]7. Orange 83} valeric acid Aol digt 1§ whe

before control  during stimulation after control

| O

- 110 -



ME MR R
Korean Journal of The Science of Emotion & Sensibility
1998. Vol.1, No.1, 105-111

Emotional changes of EEG and autonomic response by
olfactory stimuli with orange and valeric acid

Eunjoo Baik*, Yunyoung Lee*, Baehwan Lee**, Changhyun Moon*,
Soohwan Lee®, Heechul Han***

("Ajou University, **Yonsei University, ***Korea University)

Abstract The present study was designed to investigate whether there is a consistent
changes in the signals from the central and autonomic nervous system due to olfactory
stimulation. The olfactory stimuli were 0.6% orange and 2.5% valeric acid and the stimuli
through the olfactory stimulator with controlled consistent flow, controlled concentration.
and saturated with vapour to prevent drying the nasal mucosa. A room air blank served
as the control stimulus. EEG was recorded from 4channels according to the international
10-20 system. Additionally, ECG, EOG. heart rate, skin conductance and respiration were
recorded continuously. The fast Fourier transform analysis of EEG waves was analysed
with the power spectra. Averaged power spectra were computed for the following
frequency hands : delta(0-4.5Hz), theta (4.5-THz), alphal (7-9.5Hz), alpha2 (9.5-12.5Hz)
and beta (12.5-30Hz). With the results of the subjective sensibility test for the ordor, the
orange was related to pleasant and familiar and the wvaleric acid was related to
unpleasant and bothersome.

There is the difference between orange and valeric acid in alphal at PG2-A2 channel.
While the unpleasant stimuli seem to be increased in alphal. alpha? and beta waves at
all channels. Also, the heart rate, galvaric skin resistance seem to be decreased by
pleasant stimuli and the unpleasant stimuli showed the opposite. In respiration,
respiration rate had been declinig tendency, and input/output amplitude and duration
showed an upward trend by olfactory stimulation with orange, while opposite by valeric
acid,

In conclusion, the consistent EEG changes and the autonomic responses suggests the
nossibilities of the subjective signal of human sensibility.
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