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Abstract

Background: The use of this therapy has been widely applied to medical

services with approval clinical practice. The personality traits of essential
oil users are not fully explored in the perception of odor and emotion, as
well as the connection between emotion and physiological response. This
study takes females with openness personality trait as an example to
explore the correlation between functional group-based essential oils

olfactory perceptual experience and changes in autonomic nervous activity.

Materials and Methods: Seven functional groupp-based essential oils are

selected in this study test. There are Clove (eugenol 82.32%), Petitgrain
(linalyl acetate 52.53%), Orange (limonene 95.18%), Eucalyptus
(citronellal 69.99 %), Rosewood (linalool 84.33%), Peppermint (menthone
35.44%), and Ravensara (1,8-cineole 53.11%). Each subject must sniff all
seven essential oils for completion. The sniffing between each essential oil
must leave at least one day during this test and the sequence is randomly
selected. The assessment tool for the statistical analysis includes the PAD

Emotional State Model and heart rate variability measurement.

Results: There are 32 objects participated in this study. The results have



shown that there is a significant difference in the decrease of 1nHFand
increase of LF/HF for the Clove essential oil. A significant difference in an
increase of nLF has also revealed for the Eucalyptus essential oil. All the
participants have marked “energetic” (+P+A+D) status affter sniffing
seven essential oils. The PAD Emotional State Model resulting sequence
from high to low for the seven essential oil is listed as below. Pleasure:
Orange, Peppermint, Rosewood, Petitgrain, Ravensara, Clove, Eucalyptus.
Arousal: Peppermint, Eucalyptus, Clove, Rosewood, Ravensara, Orange,
Petitgrain. Dominance: Peppermint, Eucalyptus, Clove, Ravensara,
Orange, Rosewood, Petitgrain. Eucalyptus (with citronellal) has shown a
significant positive correlation between LF and arousal, HF with arousal
and dominance, Total Power with dominance. Rosewood (with linalool)
has shown a significantly negative relationship between LF/HF and
pleasure (P). Peppermint (with menthone) has revealed a positive
correlation between LF/HF and dominance, while Orange (with limonene)
has shown the same positive correlation between Total Power and

dominance.

Conclusion: Females with openness personality trait in this study have

shown an emotionally positive reactions to the olfactory responses after

\



sniffing different functional groups-based essential oils. Some aspects of

the mood have also shown in the changes in autonomic nervous activity.

Keywords: females with openness personality trait, essential oils,

functional groups, perceptual experience, heart rate variability
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W 2020) (W 2.1)

THE STRUCTURE-EFFECT DIAGRAM
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Adapted from Schnaubelt, 1998
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3. LA EA G K ANHEAS TP TAY KPR EF
4, eTp A g e F e T HW RF @ ;}épﬁﬂ}zrvalvj—(mdole) i 3
A& F 7 f& Y fig (methyl anthranilate){r z ¥ P fiy (oxygen-containing
lactones): 4 & % (coumarins)fer va 58 (furanoid) i & 4~ -

B P F IR B AR hs S RPHA Y ¢ R L S de o 3R kA

a ;I* Hoe SHEEHA NG P EREOERTY H bldos BT Somp fove
N ""4#%%\3\?—-"‘]0!9 F2 it &4 7 g‘a’jﬁ—ﬂ A4 I A
oo
2.3.2 i* &4 (chemotypes)
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(Spearmint) s = A 3 AP LR > L5 3F I FE ERER - &
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fofdefids o v Pk gAekdple o wd A L FESI R B
LR R A e e 2T fE R g G I F AR A

PR LS RRAREFIE AL A R RS S @i 4 o PR
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Sana, et al., 2013) °
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R RRR AL T TR EA SRR P
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FADOF G o T EF M RILE AT TR Dt A
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24.1 S FHAR L%

MR R TS ARNA AR R A Pa g s s
£ 10,000 farRsE > 2004 & - FEEFE R 2 RFF Eawry o 2
T LRt o e Fi FRBNFEFRLET 5
% (Richard Axel) % gki+* i (Linda A. Buck)* F 2B 1 & # 2 %
gl 2 W s AT ARE AT B BEY A F LR AR
AL B o L A RE R A ET A RIA TS 3%

* K %% (Buck and Axel , 1991)

AL LT F e X Wwe g 50 L gl A A
B e 4R~ Lok ~ F o W F X Y o7 (Olfactory receptor cell)#_—

8 A4 5~ (bipolar neuron) » § F PAS & v PREAF rRA F T &

ol

WEE e M A2 AL BGEF B 2% 8 we g

e g W 4 & d $h R ~ e 3k (olfactory bulb) fed o] &8

=3

(glomeruli) p 71§ +4 % P2 (mitral cell) » H bR £ #3032 D] % HH s
iz bfs € BiX 1 7Y 1% 2 = fi(amygdaloid nuclei) > & 2 ¥t 4 vk
g ERER o Ry 8T g7 rE- 7 54 © Yo(thalamus) i

o7 EREBTFBI AR > HeRip@ oL ¥ - Al ii<Hr
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il

SRIDSFEF AL F 0 B - Bl X8 € BT Pl

2,000 B eseo] R e ag el B XM € p SR EL G T - B My e o
Al STk A d R B BET I F RS ML H ST - B
g WA - BE R R R kT (0 PR

2005) -

Al G - BB R F Y 2 f R B
GAELE NN T LR RU R SRR NN iy S B3 L TG

’z

% ki(limbic system) » ## % % ¥i(limbic system)5:2f & 477 & 4 vl F

FRARLIT(EL P S 2 1997) o & - fEHE W it 8 0 o 2

F ok M L A L S LR R
w5 F 7 i 43 &5 8l (emotion regulation)(Adolph & Pause, 2012)
FHE G 50 RERS e ARG AFRFEY
¥ % eh>E o Hoenen ¥ 4 &7 fEorE F 3 R S HEH D
Ao FREEFR-HPFHEHN T URENT PLATREENEL BT

¥ (Hoenen, Miiller, Pause, & Liibke, 2016) » 13§ 24 4 5 ‘%W] e
16



= E e R

PR - PR TR ZEP EET LB ke
WP TP M ;‘r ) ;g;; PR T Bjg it B L3 B R
P O TET AP AR MBS T e FRE L

(Falk-Filipsson etal., 1993) - A s §f & AT ¢ " FESLR e TE

v

X iR end § oo Szl K TG R RS 6o

- B IR IR E DGR F DR F T NL T L AP T

> (Goubet, et al., 2003)
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242 < 3 obE 3

A ¥ 1 F1& #3¢ (The Five Factor Model » f§ # FFM) * §1 =
A .45 5 (Big Five personality traits ) & f£~ T R H#A] 5 v IR &
WIRE Y AR AT A BRARZ BRI AEFTEAEL B
AP R2ZFDLIBERTARFEDERE F o @R LRY
AR (LF¥HAE T A FHF) ¢ 7t % 3 (extraversion) » 124 ¢
o JoiE B edE B MArd] (agreeableness) b &3t e X Jrfe Frehgd B
S F Al (neuroticism) » FR & ¥ frs A HEROFFT S 2Bz 73
(conscientiousness) > ¥ & {v f # X chgF B . B 228 % 4| (openness to
experience) * % F & 1§ ? fr4F # < cndF g (Pervinand John, 1999) - 4
Roghirledbahim i M AP @2 B v i R 75 - fao
LR aBa 7 A7 2AgR L & & & (Roberts, et al, 2005) » &

BrEER T L fARH > B IEAEREE hfF 5 I 40 B (Bogg & Roberts,

—\

2004; Chopik, 2016) » & ¥ &# E R4 HFH P B 7 5 % 1 4o B
(Roberts et al., 2005) - ~ & 4 H3=" PRl® REA GEFHERRRE P

? %7 M (Potgieter and Venter, 1995) -

bk RRAER F B2 ¥ % @ vi(dopamine)#! 5 B iEAp B e A 2
P2 BB L AT BAE G ST Ry MR TR P

BREfEITE X RER R EB B RFHRE (R PIRRE
18



5 B Ao FFEAR) 0% B %A (Gray matter density, GMD ) 7

B ol iR LRIk R e R p E A & ¢ 04 % & (Gray matter density >

GMD) ¥ % ¥ "(dopamine)4p b s 4 454G M > A RFTE X A

iR 1o ek o ¥ f# 5 B (Schweinhardt et al, 2009) o Pecifia % * % 3R »
Z AR chi & IR R e B HR 2 L fo A (agreeableness) fr

A 58 A (neuroticism) 0 4F i€ * 4F 74 (Essential Oil » EO)eh

ARFEFYT R B FHEL SR04 7 a8 R 5ol b (Essential
Oil » EO)en{ % & Jj B (Pecifa et al., 2013) o

2 %iﬁ']%(Openness) ARBFHFLZFH D BABR L5 5 £l
iy BRI Rk - tB g BHBERF Lop LK%
AR BRI EATFORIRZE BRAE(FES T AN E R
f] > 2006) - * .1 Fl & F 4 R 0 fcdg o o B 23] (Openness to
Experience) - B * #4825 B2 FR -5 - B A LABAE R 0
IFFREGY R B B ARy o s B B R ik
WaesRAEAS S EELYTZ2 REITRF - F AT UBAFENMES
KIERIF 5 2 frpdir3 M gk i (Bogg & Roberts, 2004; Weston et
al, 2019) » #4117 5 SRR @ * g 0 00 £ B 4 S Bk

s
"’vra-»o

A A E T B R AL § TR
19



noeni® ik By(Limbic) > % A AT H B RE BaE S € 51425
7| B 3t % enw i (Gunbey et al., 2014; Masaoka, Sugiyama, Katayama,
Kashiwagi, & Homma, 2012) o f.& 32 b — 38 4440 5 vk F 9T &
BEMT AR hEE RS Mo blho Y BT E g p e
e kg IR ehm AR JE R e dys e i FOREE ~ &
B s 12 ¢ & f i (mid-life crisis)dn B enf 5 Nk o 45 B o vkt
EEAP-REFERRE o pRARDPET AR AR F
- P WA H R a5l 4 o ST g vRar 1 A S P’i%*‘t.—f-
iwk E(2 3+ % 0 2000) -

Russell ¥ Mehrabian (1977)3& 1 % & B = 2 > 14 'Ifﬁl 1w (pleasure) »
o (arousal) ~ % fie (dominance) I i # & -5 > f l'}’v‘: % (Pleasure-
displeasure) 2 P~ % > & 77 B R FR K AL et f 43 8 & (Arousal-
nonarousal) 4 A & > A3 BROY SR EERT D R RAE
(Dominance-submissiveness)!? D & 4 » % 7= B F B fois 4 g
Ay cPAD FHE A= BFFAAFED BREAD 5 RE2 (F

&

* 3

2.1): ] fc & (Pleasure-displeasure) : _% k& hﬁ P-§L 7 'rﬁl e
(CE R RE G PR /\ﬁiﬂusfz\vrnj FFE Y A A
'Iﬁl PeA% § o E@ & (Arousal-nonarousal) @ B E_Ap § StekAe 2 2hef e op

sqﬁmmgﬁﬁﬁﬁiﬁ%igﬁﬁﬁé)WW%’&%ﬁEﬁ#

20



T RS RBE S AR E T Rk B AR R Sk T Rl 4P
F o & fe & (Dominance-submissiveness) : 4p § %4 fie 2 g ek fg o
ARRAF Tt B FIR € NIRLARR AL o A e A -
AEEHAREYARE DR TR "RPARZELFEE

(Mehrabian & Russell, 1996) -

% 2.1 PAD 4Rl 2

(Mehrabian & Russell, 1996)

i de A& BE R xR
P2 *op-g FH Rt 5. = B33
(happy) (unhappy) (active) (relaxed) (powerful) | (powerless)
a R AR 3 A VE MR 3 REA AR RS
(satisfied) | (unsatisfied) (wild) (lazy) (influential) | (influenced)
' Y 2 £AF e | B REY i
(cheerful) |(melancholic)| (nervous) (lethargic) | (impressive) | (humble)
A g i 7] % e i 1
(hopeful) | (despairing) (awake) (sleepy) |(independent)| (dependent)
o & P P bR 7 ERiS
(surprised) (bored) (stimulated) | (indifferent) (brave) (careful)

PAD 48 £ 53 1548 M2 A THE A > 42 A

¥

BE 1T e muuR R PR AN A Re R D22 8 lrﬁl'r’v‘:

—

PSS (AREITEE S ABLITEL - RAH TR 5 2
I~T %%~ BP0 1T B ) e B 5 S AL (f 1T GEEE ~ YR 1~7

FHA R F P INT B E PR 1T AL 2 1T () A

21



Bd SAL (4033 1~T 5% S84 175 B84 3% 1~7 5%
FR] s R 1T B S R 1T B F ) e ARl Ak s 1~19 & 5
(1)°20~35 & 5 (H) > &~ fFHEELFEZ I b2 FEHES &
"4 & = /42 (dichotomization of each dimension) '* ¥ H fi ¥k fs

(GET; ™ > 2013) (% 2.2) -

222 - Ak FHEREEE

+#‘i -~ i ;I’L = F"TJ
MR R | R R | AR R (terms of emotional states)

SR 0 A PES LIRT A e A R

+ + + (admired, bold, creative, powerful, vigorous)
BTtk o Fif o RN do
+

+ = (amazed, awed, fascinated, impressed, infatuated)

Liis1 BRI SOT S SO R -

+ - + (comfortable, leisurely, relaxed, satisfied, unperturbed)
FR O EE . X TR, T
+ - -

(consoled, docile, protected, sleepy, tranquilized)

W FMar 5L 7 KR
- + + (antagonistic, belligerent cruel, hateful, hostile)

AE - Ele - ME R Rl

(bewildered, dlstressed, humiliated, in pain, upset)

PR L B R EAE S R B EOT R
- - + (disdainful, indifferent, selfish-uninterested, uncaring,
unconcerned)

FRREE R NS
(bored, depressed, dull, lonely, sad)

(3E 3 ™ > 2013)
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W hms i S g (e i) R g p

v

HERN R B G- 2 FAET AL IV R ABEH PN
S fE TEFAE D V- RBEFXLIA R T A LHBN
P EA S BEIBOFER > T s THEFAH S 0 &xp 24

— 4

& % Yi(autonomic nervous system, ANS) > * Fiie 4= 4¢ &5 & Si(vegetative
nervous system, VNS) » #2488} & B F kST s e Hﬁ"ﬁ%’ ]
BEnE gy o o BERE B s e E R s g B Y o RTR S e LR A gk
st (sympathetic nervous system > SNS) £ F 3 & & W HF h kB

BY a4 > IR A G kA (parasympathetic system) f 7 & ik

B Z A Tu i 4R e R g o
Q@ﬁ@i@#@ﬁﬁjw%%lwhuﬁﬁkﬁw%%ﬁﬁﬁ

TR o ARA G gt ST S R BAHEA A

Boap o AP Y XL TFHRFEERE P LEA GETEE B

o

ERCERPNEE B chad o oLt BEE oA X T AN Y
W E R i T o f A B A AL R R TS B
FEMLHEHIRE BRI E T R REE R TR R

fL gg’;fgﬁﬁl B E R o
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https://zh.wikipedia.org/wiki/%E5%B9%B3%E6%BB%91%E8%82%8C
https://zh.wikipedia.org/wiki/%E8%85%BA%E9%AB%94
https://zh.wikipedia.org/wiki/%E6%B6%88%E5%8C%96

FEFT RIS SELT R 2SR R R TN
OIS AT PR BIEA SEE TP E R Rk oo
RREHEND 1S 287 PR LRAGHEE > m e 3R g
% (Fspip > 2017) ¥ 3 & TEH A DL BRI  TH A

W R LR A SR E L T R (AR W R

-\\‘r

3> 2018) -
AT 2 o F R BT ARG 6 < IF
A 7 & (Low Frequency power, LF) @ 2 g 42 54p 1% 5
% ## 5 (High Frequency power, HF) * & 2 g 42 5dp % 5
i 7 5 (Total power, TP) : L g
M % 47 5 (Ratio of LF to HF, LF/HF): 2 & ¥ & 2 g 47 5% fimdp 4%

¥ A1 g 34 5 (normalized Low Frequency, nLF) : # 1+ 2 g 4 5
Gk

¥ A1 B H4E# ¥ (normalized High Frequency » nHF) © % 31t &) % & #¢
Baptk o

He FF BRI LF-HF ~TP £ 254 i 4 F > Flpt & F #4352 Bk

Ppig P~ p 2R ¥ 8 (nature log, In)fé £ 38 {7 503t 2 47 o
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2R AL
3 FLEH#

AELRFRER R RS BL T HE R d T R

FER ST SR

Bk {87
E At 2afF b

|

B A T . HRV # 7|
20-60 f |+ ] el 14 P
iRl 2B

B 3.1 75 %4
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32 P HEE Y

AETFAT 108 £ 20 1p 1108 &8 31 pigiF@E sy
EERH TR

B ARG 20-60 Rz ¥

:"sk«

RSk pbiAdR S S o R F B Pepa gF LA ]

Boa st A B R & e E R AR E A A 0

ERR EA A PRI A LR R

FERREG BRI A ARBEFEA A B

-4

AaAACR 64 A A G FAIT A S FBEF A 13 4 B A 65 4 o
GRS

B AHE 150 4 o RFFABETD FH LB AN B L RS

Lt 6 Baal A B

2AWF L

E:0y

;ai‘ffﬁ?«ﬁiﬁ ;I—‘ /f—‘é) Fv %\

3.4 9 | B AT

4.8 v % ‘fur‘ﬁ)’i/?a @HELE 7? rh o~ iEAT) SRl AP RE o

5. B B ﬁb'ffﬁ?(‘f' B%H;]lﬁjﬁa‘a%ﬁ"[}%‘%%)

6.5 ¥ HIL® Ehr (7 TS

™
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%R Y

=k
i
4
ok
I
W
Syt
¢
e
bt
3
e

P A TR S AR F o R E N EELXFEE O B Rl
BARPURLEZRFAT RIS L IR RERZ

BAATHE(CHES B)s ARFLH L XFHH - 28t PM20:00
{67 vk g et B 2 PP B Dl gort > el RIRE R T IE X AMO:00-

1200 s e B AR M EE R REFH XS FTHRT R Jﬁi—_ 32 4 o

33 B TR RERIAR

MRS PR L ZF[EISRIEF FRIFaHF Y
7T 2R(XH 2 ) B NER A 24-28°C ~ R A 43 45-77
%~ 4tm 3ROk A P2 F 336+ 106 Lux s T = & 401 + 169
Lux o RFFEXFRREZERFATZZF R4 10 A4 EF
FRAGH LG DR S A2 @EH 2mL HRF B R R
WHERRRIE A L 2 60 A8 R (R RE T F ARG s
GAT R R RR P ReeE s p A RIRE R AP )5 AP
AR F s 10 44800 F % B (Heart Rate Variability, HRV)#cd3 >
PRz 2E 8 PAD HEE(iters Oz 2 35%  Rr%hiEMA9E 30
pgh o F L RIERGERFEEE IR 30 A4 o RRER BT S 2

TRACWRELGIF MR F R ENT EXRIFLRBHP -
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AR R ARG SR E G RS T A kRl o F St

A2 [l 4c @) 3.2 ©
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BERANFTH
(R4 10 A~ 48)

!

1 HRV
R IR
HRV R385 » &8

!

F o 2mL B A &
Ghrivn 5 A 4/ HRV i)k

5k

R K
& 10 A 48/ HRV B3
10 & 48

BEBra g £

PAD 32 % 1542

Bl 3.2 F %A
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34771 E

AETHITRY T ILE FHE RN o R RRIR
THHEL WP 4T HE BS-0587 S I - H R

(6 §imrefs) BHn AT BEE AT By BICI2F P o F R

BPp xR ZH G H 5 A 7 B &R %< (CMHA4.0/ ”DailyCare”

CheckMyHeart Plus Handheld ECG Mointor) -

PAD frig € % 'R g rh = o B me L4 - &R AR

ERE TR PR S S SRR R A SEP S AL R

W R~ s B ot e ehp 20— RIEE R A S5 0.85 058 4 0.72
L pBEHMERR PR 3 0.641~0.872 2. FF (P<0.01); %% &
1R e 4 e PR 20— R R R R R V- R R

SR ARG AR -

AFETERDFAES KR s BE A GG

|l
i
<
(w

PAASEREE  AUAE MmO F RS

ch= fE#E b 5 (1)7 4 (Clove, Eugenia caryophyllus) ™ % f (eugenol) £
EL

2

82.32 % ()= & ¥ (Petitgrain, Citrus aurantium ssp. Amara): ¢ &t

% fa(linalyl acetate) 7 £ 52.53% (3)# & (Orange, Citrus sinensis): 1& 5

% (limonene) 7z € 95.18% (4) & ¥ * *r {1: (Eucalyptus, Eucalytpus

citriodora). % % Pz (citronellal) 2 £ 69.99 % (5) i~ # A~ (Rosewood,
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Aniba rosaeodora var. Amazonica) :it 4 fi(linalool) 7 £ 84.33% (6)#" ¥
i# j= (Peppermint, Mentha x piperita): & iz fit (menthone) 2 £ 35.44% (7)
% %~ 75 £ (Ravensara, Cinnamomum camphora): % i* ¥ 1.8-FH"%
(1,8-Cineole) 7 & 53.11% = fhfk i 2 F av A 18 £ & A 1+ & S gram
B33 ™o 2Fm2iph R

1. = 4 (Clove)

7 4 (% % Eugenia caryophyllata Thunb. ) _#* £ 4% #1(Myrtaceac)
A (Bugenia) ¥ % F A RAE R R G Iy » M R4 X BT FE
i LR FEMN SRS E S (60-90% eugenol, acetyl eugenol,
caryophyllene and other minor constituents) > 3L 4 > F R E 7 % 4 5
$ A #rk(Chaieb et al., 2007) o 7 {4 b chiBii* ip o 457 F3HL > 75
F Ak B A SRR T 9 S B AR T R o T $ 8T

3 M e e ?ﬁf'_ R ﬁ_ﬁ‘%-&. o7 % B :f}a‘a(Cai & Wu, 1996) -

2.5 E (Petitgrain)

SR EE & Citrus aurantium ssp. Amara)%_= % # Rutaceae > &
BORER R T R BRI Y 0 A
L REWE oIy imp P 3EFE R ATAS -
% alloxan F# * Hew g E ¥ HFEAy ¢ o C aurantifolia =% E

Ao BT 0 B F en'g 4 1T (Ibrahim et al., 2019) -
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3. ## (Orange)

#¥(F ¢ . Citrus sinensis) = % #* Rutaceae > 2 ¥ & 7 /3 ~ %
B~ @ > MBREZEBSAEEHY > L& 24 5 d-limonene (1 15
i 65.3-95. 9% ) (Dosoky & Setzer, 2018) » & L3 14 > § vk 5 54T~ # #
Advkeo @ Y HEMDEFST T SAed B{oo R B g AE
b4 00 R L pl % enB I E A K T b i R AT

TR A £RiE ~ e p R ehRe | (Igarashi, Tkei, Song, & Miyazaki,
2014) - P F AT ML REA T RIS C HE T I RSN

FARE Gk bl s (Faturi etal, 2010) « F + 7 2 B it

N
@3}

FOR LT AR R A AR F R B RN
(Lehrner et al., 2000) -
4. ® % 4§ (Lemon Eucalyptus)

® ¥~ 4« PI(F & Eucalytpus citriodora) E_F+ £ 4 # Myrtaceae » &
o GO RRANE R SR A RARE PR 0 AR LA T

(citronellal 60-80% ) (Araujo-Filho etal.,2019) > & 35 4 > F rhkea f £

(formol-induced edema, and acetic acid induced abdominal cramps in Wistar

rats) » E. citriodora # b % B A4 cnfok R Bug L w34 iR

AR 0E Y 5 2 a2 47 B E. citriodora 7 3 835% R F AR
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(citronellal)(Gbenou et al., 2013)
5 =3 A (Rosewood)

=# ~(8 & : Anibarosaeodora var. Amazonica) % #-#* Lauraceae
o AT G frfod BT B H R EDT S EERAREHD
" H R (S HERS linalool) F A& &4 o P MATF s FrRFAT S 80
FAFTAD > £ BAAE 3 i iE* (Teles et al., 2020) -

6.7 ¥ & /= (Peppermint)

P ¥R F (8 & 1 Mentha x piperita)®_d % & jz(Mentha spicata L.)
o148 #5 7% j7 (Mentha aquaticaL.) 323 45/ = » 5 /& 4] 4 Lamiaceae {&
Boo U EApE EIOE I E @A 0 5 & 4 % A (menthol 55%) ~ 7
Ak (menthone 14-32%) ~ 1% fi (cineole 3.5-14%) ~ ¢ fi& /& j7 fin (menthyl
acetate 2.8-10%) ~ £ /& j= f¢  (isomenthone, 1.5-10%) & j= ** a
(menthofuran 1-9%) ~ 1§ ¥ (lim » onene 1-5%) ~ # & j= fit (pulegone 4%)
{r4 Tk (carvone, max.1%) > & LF 0 § vk F FATRIRL » £ RFL
TEE AR E A MY 5% menthyl acetate > 12 2 R M3 50% eF A
& J7 B v /& J= fia (menthol esters) o % #s 3 fo fF b e & 3T A 0 AE
A AR AT PR RA - ERRT B R L THE T T
feiir -k(Wuetal,,2019) o v £ & W53 ey #2 - > £ H P WAl

% 9 Pg&m O NIk 0 BROR 0 S PR B Eforzei f (Liunetal., 2012) -
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F_‘~

= B =) }a kg ¥ endpic 4 *”’ff'#m/?fi* VL ERNE N gF O B L o
U (FF 0 R JUEACIRS BB EAIF T v S s
BFORBIER Y R gl e B R SE G LR oA

£ AAEB & EF ot B3 B4 (McKay & Blumberg, 2006) -
7. @ R~ 7 E (Ravensara CT Cineol)

Feid i B2 7 E (8 & Cinnamomum aromatic) 5 ¥-#+ Lauraceae &
o MFEEZZERESEEHS - L& 73 methyl chavicol (79.7%),
methyl eugenol (8.5%) and limonene (3.1%)(Ramanoelina, Rasoarahona, &
Gaydou, 2006) - 4 § S#& N %~ & 5 fAl F Al (chemotypes) 5
b BUMAFPBAARA S b Lo FERCEYST AL CT
Methyl chavicol (methyl chavicol z € 5 85.6-98.3%) f= CT Methyl
eugenol (methyl eugenol z € 7 72.2-954%) - H & 3 &1 F I 5 {5
# > (1) CT a-terpinene (1L & # 7 a—terpinene > limonene % sabinene
&%) s 18.2-58.1,4.4-21.8 % 0.4-16.0%) » (2) CT sabinene (sabinene 7
¥ 17.0-45.7%) - CT limonene ( #® # % 7 £ 19.8-62.8 % )
(Andrianjafinandrasana, et al., 2013) o &2 FF R =4 + L & > R,
anisata 3#F % 12 methyl chavicol (61.62%) F-(E)- anethole (20.09%) &
i > @ R.aromatica 7R 11 1,8-cineole (30.97%) » sabinene (17.23%)fr a

-terpineol (10.34%)(Tucker & Maciarello, 1995) » % 33 14 » & 7 & HE
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AFrh  FRLALGRDF Lo AR LB AF T il Fo R

g B A LRl B e R 0 E S T oy

$ L R A R S B Y
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H3C0:©/\/
HO

O
)\\/\)4/

>W

TAE Lk A s

(eugenol) (linalyl acetate) HE A

(limonene)
CH; O
H HO
AN %
v 0
HaC~ “CHg PN
o B
(linalool)

RS 4 17 8

(citronellal) (menthone)

@ .

18 ettt 1 o 1

(1.8-cineole.eucalyptol)

F# kR https://en.wikipedia.org/wiki/

B33 = B 2 F i ik 4 0 8 i
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[t

AFTFRI AL ETRRECEFRBEER - KET R
A S FRBEGMERCERFEE A BRI ERE B
rr b % 3E i ﬁtﬁ%&f | # SPSS20 :EFp it st s fpiRtk A t & 2>

Pearson #p i ~ ANOVA ~ + = & T £ 2 (7 53t o 47 o

3.6 A BREFAGKRAE
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YrE P11 %%

41 BARARBEAF

AL 108E 27 193 108 # 87 31 pigfEXEgin s

>~
<k

T2 ERIEAUG EM 24 5 144 S TH3 A 553

254 s DR 1A SFRA A B 32 4 0

IAAREFFELA2NE LG MHTuERm 27 5 28HA T »
Ho16%Af wi  EHT »RE APt F 2 o EE L » B RAP
Fora N Likert 7 gty tiem o TR A SA T
BFER A4S TRRAL E3IA T 2RE JA2AME T2EY 2
FROE 1A o {5 fE 4 ﬁ;ﬁﬁ;uaﬁ@a&a ) ﬁﬂv}é:f%{rﬂ/} L
FRELCEABFETAERELARET B - HEFEE G 150
AERT S AREFFE LA A AEEAE PRI EEE > Aok
R EFR A RFF LB B L @ BT PR B
A e A 1 A S Rfedl 64 A A EFA T A S FEBG T
13 4“3 654 « T ARPFFHEY mpr THR ) A REFF

K0 BABRAARBTLLHL BRI RIRD RS T B
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ArTHEEL  RERFEXFLI N2 LRI -

bl

AL REREAIA 2B AEFEH I I AR 0 B A
LHFEAFPPRADZ BT HEZF R 52 A R CTH B IIF2
PEMNGEERL R FRFAE RN £ BT 3
(Clove ) ~ = £ # ( Petitigrain ) ~ # £ ( Orange ) ~ & #5 % 4t |
(Eucalyptus ) ~ =41 & (Rosewood ) ~ # #i% j= (Peppermint) ~ % <

R

75 # (Ravensara) °

[ :Ki;f:"ﬁ R TAERET A ERRE SR 0 (7 % X H 34.4%
AARTAAER b R B A B 12.5%: XA R 5 (15.6%)

ERLIEE - B (844%) % &FY 5 5 X HH 4 B

| g

I

=

T B A

ke

1o k1 3.1% 0 96.9%:0% ¥ &Y I

=i

”}5 £ v’vc\?éi‘fr'j;-%"ﬁ 24 =ik T5% > AR \:/vc\féé'fr'}f‘-%‘ ‘-’"ﬁ 8 i~
B 2% f A RfrEARY LT - L - RRIBEYF 12
3 37.5% B%‘vj”}ﬁgﬁ"’dj(ﬂ v )"}3 14 = > ik 7 438% > ~3IMix 5 p {7 £

2 27 fF 4 A SPAGY -
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LAl FEHELFRTR

F 81w (N=32) A He A
KT AR
BB 8 25
BRSoFe H 9 28.1
4 11 34.4
AL 4 12.5
FIeH
L g3 12 37.5
B3 10 31.3
¥ TS 1 3.1
S U& T3 9 28.1
T A F
AFE 5 15.6
- AR PRI E 12 37.5
FERLE 1 3.1
& i E 2 6.3
TEFE 1 3.1
R 2 6.3
T BEE 1 3.1
Fop i ¥ 1 3.1
His g ¥ 7 21.9
BT 247 ]
Frc A R 2 6.3
PEF+ 4 R 8 25
Fa/EF1 R 7 21.9
FIAR 1 3.1
Hi 14 43.8
3 RMEY R
# 31 96.9
7 1 3.1
4)3 AR H whrezt s R
# 8 25
7 24 75
7REEYR
# 16 50
4 16 50
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42 A R FR ARG R R oFRR 2L B
AFLARY 2D YR EXFIREF L7 >0 khE

PREPOFL ARFAF BB TR SR ELA 4 F LY

LR EZFR Y o

42.1 7 {4 sew {2 HRV 4 47
% 4.2 o % ;i‘—‘ﬁ Sorl T ok {8 HRV #idp w16 £ B e
# 42> edw InLF T35E & 4.63£0.71 (Inms?) > #%:75 InLF &
452+097 (Inms?)p & =0487 (p>0.05)> mEF X L ;| el
InHF T35@E & 443+0.65 (Inms?) > w5 (5 InHF £ 4.16+0.98 (In
ms?) p & =0.032(p<0.05*%) £ 5% % £ B ;& wdw InTotal Power
TiaE A 620+ 0.70 (In ms?) > v {4 In Total Power & 6.09 + 0.70
(lnms?)>p@E =0363 (p>0.05)> migF LB ; welw LF/HF T
2B E 1.37£0.75 (ms?) > w3 TaE F 1.78 £ 1.19 (ms?) > p &
=0.048 (p<0.05%)> ERHFLE 3w nLF TIE A 3493 +
1492 (%) > w%v:18 nLF T35@E & 32.73 + 13.97 (%) p & = 0.573
(p>0.05)> A% £ 8 ;wriw nHF T 5% £ 28.83+12.09 (%) >
wireifs nHF T35@E 8 24.18 £ 12.53 (%) p & =0.138 (p>0.05) >
RREFLR PRk o3l ARHM BRI CEA SRR R

i

\-\-H

IBEFAR > AR/RIIRAH ST R A EFIHFLE -
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%042 7 F e 15 HRV A 49

TR AR

Items Before After P value
LF (ms?) 133.00 + 118.36 136.95 + 130.80

In LF 4.63 £0.71 4.52+0.97 0.487
HF (ms?) 102.43 £67.17 91.33 £ 68.33

In HF 4.43 +0.65 4.16 £0.98 0.032*
Total (ms?) 609.05 = 387.61 544.95 +360.40

In Total 6.20 +0.70 6.09 +0.70 0.363
LF/HF (ms?) 1.37+0.75 1.78 £ 1.19 0.048*
nLF (%) 34.93 £14.92 32.73 £13.97 0.573
nHF (%) 28.83 +12.09 24.18 £12.53 0.138

*LBEOREE 005 (k) BELR -
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4.2.2 |iFE S flR R w18 HRV & 47

FO43 M LSRR A e 1M (5 HRV Bl 5 4 B
Wi ded 430 el InLF T35E A 4.30+0.67 (Inms?) > s (S In
LF & 430+0.87 (Inms*>) p & =0961 (p>005): ¥ % 8§ ;
e In HF T3#@ & 3.77+ 091 (Inms?) > v ts In HF £ 3.71 +
1.06 (Inms?) > p & =0.685 (p>0.05)> m &g ¥ £ & ; w7 InTotal
Power L 32 & 5.96+0.55 (Inms?) » *%¥5: {4 In Total Power & 5.73 +
0.79 (Inms?) > p & =0.132 (p>0.05) > m & ¥ £ & ; vxvd LF/HF
TiaE A 2.15+1.59 (ms?) > el {8 T3oE g 2.33+1.87 (ms?) p i&
=0.532 (p>0.05) migF £ 3 ; velw nLF T#E A 31.07£12.59
(%) wedts nLF T3 5 39.54 + 14.47 (%) p & = 0.029 (p <
0.05%) 2P| AgF £ B ; &edw nHF T35E A 20.96+12.44 (%) %
vl fs nHF T 35E & 25.00+13.99 (%) p & =0.325 (p>0.05) > &
MEFAR JLATER R SR FLJHDBF R IEH S

BERSETIEFLE -
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2 43 A S fUE R 15 HRV A 4

A by ?IJV}\\Z_%'!T.

Items Before After P value
LF (ms?) 90.95 +£63.21 103.74 + 88.02

In LF 4.30+0.67 4.30+0.87 0.961
HF (ms?) 58.84 +45.11 62.42 £ 60.22

In HF 3.77+0.91 3.71 £ 1.06 0.685
Total (ms?) 437.58 £211.27 403.95 +307.30

In Total 5.96 +0.55 5.73+£0.79 0.132
LF/HF (ms?) 2.15+1.59 2.33+1.87 0.532
nLF(%) 31.07 £12.59 39.54 + 14.47 0.029*
nHF (%) 20.96 + 12.44 25.00 +13.99 0.325

*ABFEORBE 005PF (BE) »BELE -
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4.2.3 4] AR kw12 HRV 4 49

)‘I S

?“ﬁ Sorl o A AR e w0 18 HRV #icdp o (8 £ B vt e £ 445 7
e InLF T #5@E & 4.37+£0.55 (Inms?) » &¢:75 InLF & 4.21+£0.81
(Inms?) > p & =0.342 (p>0.05)> A FLE ; =ei® InHF T35
B A 3.96+0.64 (Inms?) > #xedifs InHF & 3.83+0.80 (Inms?) > p &
=0.368 (p>0.05) mgF £ 3 ; el In Total Power T35 A
5.88+£0.50 (Inms?) > v rd {4 In Total Power & 5.90 = 0.61 (ln ms?) >
piE =0888 (p>0.05)> ¥ ¥ A% ;s LF/HF T32E 5 1.66
+£0.69 (ms?) > w8 TaE A 1.73+£091 ( ms?) > p & =0.760 (p
>005) m&%F A8 ;selwm nlF T35E A 3599 £ 10.50 (%) > =
el fs nLF T35@E & 31.39+11.05 (%) p & =0.135 (p>0.05) &
¥ AR . wedwm nHF T35 A 2534+ 11.36 (%) > %t nHF <
9@ K 2338+1341 (%) p & =0.647 (p>0.05) mEgF £ B o j&_

i;‘l&%jﬁ’?‘] ’T—';»V,—,_Tu.%_]ﬂ\—ﬁ;ﬂ;b IéerF HRV:J"F]* ‘ ’:Jgﬁ%;i_ﬂo
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3 4.4 754 AH b ordw 15 HRV A 45

[ EE

Items Before After P value
LF (ms?) 90.79 + 53.14 89.68 + 68.69

In LF 4.37+0.55 421 +0.81 0.342
HF (ms?) 61.63 +33.64 57.32 +£30.07

In HF 3.96 £ 0.64 3.83 £ 0.80 0.368
Total (ms?) 394.42 + 178.48 424.32 £227.05

In Total 5.88 +£0.50 590+ 0.61 0.888
LF/HF (ms?) 1.66 £0.69 1.73 £0.91 0.760
nLF(%) 35.99 +10.50 31.39£11.05  0.135
nHF (%) 2534 £ 11.36 23.38+13.41  0.647
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424 # ¥ E FH e xel {2 HRV £ 47

LR R A w18 HRV By o 18 4 B e & 4.5
e In LF T39E A 4.47 £ 0.87 (Inms?) » w18 In LF & 4.54 +
0.78 (Inms?>)»p & =0.682 (p>0.05)> EF LR ; el In HF
TiaE g 4184095 (Inms?) » s (8 InHF & 4.11+£0.92 (Inms?) >
piE =0.656 (p>0.05)> mE * L1 2 ;=i InTotal Power T 3i5iE
A 6.10+0.72 (Inms?) > ¥ v5: 14 In Total Power £ 6.16+0.66 (Inms?)>
p g =0728 (p>005) @A FLE ; swbs LF/HF T35 § 1.6
+0.97 (ms?) > Sehis T A 193+ 1.14 ( ms2) > p & =0.193 (p
>005) m&%F A8 ;selw nlF T35E A 3140 £ 1239 (%) =
W f5 nLF T35 & 33.44£18.17 (%) p & =0.568 (p>0.05)" &
B3 A B wels nHF 358 B 24.94+11.29 (%) > ¥ v {5 nHF T
¥ & 22.95£15.03 (%) p & =0.547 (p>0.05) BEZ LB « i

B R F o @ IR 5997 HRV 4R 1 2RI E L
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F 4.5 ¥ 3 E o e ees @ {8 HRV & 47

2 [
U SO ERS NN

Items Before After P value
LF (ms?) 117.42 + 80.95 117.32 £ 67.87

In LF 4.47 £0.87 4.54+£0.78 0.685
HF (ms?) 88.68 £ 56.40 80.05 £ 50.29

In HF 4.18 £0.95 4.11+£0.92 0.656
Total (ms?) 552.21 +345.38 578.79 + 373.09

In Total 6.10+0.72 6.16 £ 0.66 0.728
LF/HF (ms?) 1.61 £0.97 1.93+1.14 0.193
nLF(%) 31.40£12.39 33.44 +18.17 0.568
nHF (%) 2494 +11.29 22.95+15.03 0.547
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425 ZRERK S 2w HRV & 45

>‘1 S
"SH

Lk F R E Y T S HRV B 18 £ B ek 4605
v InLF T3E g 446+0.93 (Inms?) > vv:15 InLF & 4.33+0.83
(Inms?) > p & =0.454 (p>0.05)> & F £ % ; sel® InHF T35
B A 3.92+090 (Inms?) > el is InHF & 4.11£1.01 (Inms?) > p &
=0303 (p>0.05)> #%F L2 ;siw In Total Power L5 A
6.06 + 0.68 (lnms?) » *% v {4 In Total Power & 5.96 +0.72 (ln ms?) »
piE =0309 (p>005)> mi ¥ LR ; veiw LF/HF 355 5 1.85
+£0.74 (ms?) > 218 THE A 1.56+1.15 ( ms?) > p & =0.266 (p

>0.05) 2 ¥4 P ; vekw nLF T39E 5 3255+ 17.58 (%) > &=
el fs nLF T35@E & 3097+ 1592 (%) p & =0.730 (p>0.05) &

¥ 43wl nHF T35E 5 18.68+£9.07 (%) v vi: 14 nHF < 35
A 25.01£13.09 (%) piE =0.053 (p>0.05) mE F £ B o j& 3t

;L&;ﬁ%‘j‘i}g‘l » B B E M (S "Lrp HRV%‘FIJ@- EIFEALR

49



% 4.6 ZHEH S s & HRV A2 45

FREw

Items Before After P value
LF (ms?) 119.06 + 83.64 102.00 + 81.46

In LF 4.46 £0.93 4.33+0.83 0.454
HF (ms?) 69.75 £ 52.68 94.31 +£91.07

In HF 3.92 +0.90 4.11+1.01 0.303
Total (ms?) 511.25+301.39 475.81 +£294.84

In Total 6.06 £ 0.68 5.96 £0.72 0.309
LF/HF (ms?) 1.85+0.74 1.56 +1.15 0.266
nLF(%) 32.55+17.58 3097 +£15.92 0.730
nHF (%) 18.68 £9.07 25.01 +£13.09 0.053
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4.2.6 HFEHMF = {8 HRV & 45

L oL AR B HRV g v 18 £ Bt e & 470w
m InLF T3E K 4.69 +0.78 (In ms?) > wwd:ts In LF A 4.59 + 0.81
(Inms?) > p & =0.443 (p>0.05)> EF L B ; vl InHF T35
A 418+ 1.11 (Inms?) > wxed{s InHF & 4.12+0.79 (Inms?) > p &
=0.617 (p>0.05)> &fg¥ £ ; wew In Total Power *32id &
6.21 £ 0.68 (In ms?) » v v {4 In Total Power & 6.22 + 0.56 (In ms?) >
piE =0962 (p>005) g% £ % ; =elw LF/HF T32E 5 2.08
+1.41 (ms?) > 2w i8 ToE A 1.86+1.05 ( ms?) > p i& =0.443 (p
>005) #AF LR ;3w nLF 3@ 34.84 £ 1530 (%) > =
.15 nLF T35 & 31.32+13.25 (%) p & =0.330 (p>0.05) &
¥ AR . wedwm nHF 3@ £ 23.97+14.13 (%) > %t nHF <
BB R 2080+£12.01 (%) piE =0211 (p>0.05) mEF L B o &

i;lﬁi#;’»j\'?l v Bl PR b (S "Lrp HRV#}*& 3 zl£ﬁ¥i$ °
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47 HFH S w8 HRV & 47

EER AT

Items Before After P value
LF (ms?) 143 +121.56 133.30£114.79

In LF 4.69+£0.78 4.59 +0.81 0.443
HF (ms?) 108.48 + 110.96 81.96 + 63.65

In HF 418+ 1.11 4.12+0.79 0.617
Total (ms?) 606.82 + 384.43 583.63 +342.58

In Total 6.21 £ 0.68 6.22 +0.56 0.962
LF/HF (ms?) 2.08 £1.41 1.86 £ 1.05 0.443
nLF(%) 34.84 +15.30 31.32+13.25 0.330
nHF (%) 23.97+14.13 20.80 + 12.01 0.211
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427 B2 3 ER S s kw1 HRV & 45

Lok HEHMY T L HRV B 5 18 £ 80 fded 4.7
Sordw In LF T 39@ 4 4.56 £ 0.76 (In ms?) » &wfs In LF £ 4.59 +
0.80 (Inms?*) p & =0.761 (p>0.05)> ZAgF L R ; rwm In HF
TiaE g 428+1.21 (Inms?) > #%w:78 InHF £ 4.20£1.07 (Inms?) >
piE =0512(p>0.05)> mE* L 2 ;=i InTotal Power T 3i5iE
A 6.10+0.68 (Inms?) > ¥ v3: 14 In Total Power £ 6.25+0.63 (Inms?)>
pE =018 (p>0.05)> ¥ ¥4 % ;s LF/HF T32E 5 1.77
+1.45 (ms?)> wekts Ta@E 5 1.84+1.11 (ms?)>p & =0.827 (p>
005) mEF LR ;srds nLF TE 4 33.58+ 1534 (%) > &
s nLF T 35@ & 3085+ 15.11 (%) p & =0.460 (p>0.05) & &
¥Z R . aviw nHF T3E A 27.67+18.13 (%) » wri: 15 nHF T 32
® A 23.63+17.04 (%) p & =0.148 (p>0.05)> ZAEF L B o K58

VRl ke EMM ST HRVIHRL 2 RIHFLE -
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% 4.8 B2 JE MM e 18 HRV A 45

By ey

Items Before After P value
LF (ms?) 118.54 +73.14 126.00 £ 81

In LF 4.56 +.076 4.59 £0.80 0.761
HF (ms?) 133.58 £ 175.90 101.38 £ 88.75

In HF 428 +1.21 4.20+1.07 0.512
Total (ms?) 553.54 +398.02 603.58 + 304.85

In Total 6.10 £0.68 6.25+0.63 0.185
LF/HF (ms?) 1.77 £1.45 1.84+1.11 0.827
nLF(%) 33.58+15.34 30.85+15.11 0.460
nHF (%) 27.67+18.13 23.63 +£17.04 0.148
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43 * B F i AR xS0 2 PAD ¥4

AT R PLEFREELEFTERS T B CTH B S 754X 3
FON L e o R AL RV RED 3 fAd e 0 HAMIIRA
(Pleasure ) ~ %3 & (Arousal ) v fie & (Dominance ) o #* i 5 £ %
G 15SAL 0 4 2 5000 Likert = Bh3h 8 3 5V iei7 o Wk - d R
fripeh & fbF S A BUG e RAAVHIAAL 1 3 19 A
(-)~20 % 35 28 58 (H)e @ VNIFIE= Bo B > NPT R
4 2T 8% (Mehrabian, 1974 ) :
o M e (FP+A+D) vs. # Fre (-P-A-D)
o kg (+P+A-D) vs. #Z f <1 (-P-A+D)

o cith (4P-A+D) vs. £ (-P+A-D)

e Bgen (+P-A-D) vs. & 0 (-P+A+D)
7\ 49 }% )»Fé‘ﬂ‘zfs‘:q—7f§7 }?’ CT‘}%/F‘I-L":LQ‘E‘EL {%E;'A\;P\-‘fié ’ “é’;

BRI R EE ok TR AR R TR R
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.49 * B F v A M ek (8 2. PAD R A 47

I Mean + SD FEdlr FEAL
TR
Wt & (P)  2572+4.963 + P
FoFR(A) 2352+£6.512 + B
ApeRD)  23.17+4.268 + th
£ 4e 4
b & (P) 23.81 + 5.060 + P
FOE R(A) 23.88 + 7.045 + F
A peR(D)  23.88+4.752 + ¢
A
W’ (P)  26.97 +4.280 + Az
FERA)  21.93£5.070 + F
*fprD)  22.76 +3.888 + £
# 5 3
Wt &(P)  2732+4.525 + P
FoF R(A)  25.52+7.066 + B
i e & (D) 24.40 + 3.403 + 23]
FRE
Wit RP)  26.60 +4.143 + P
FoFR(A) 2080+ 7.112 + B
i e & (D) 22.52 +4.584 + &
Wit & (P)  27.85+6.249 + P
FFRA) 21.33+£5.771 + F
& A2 B (D) 22.93 +5.581 + e
Wt & (P) 2596+ 5.029 + P
FFR(A)  21.82+6.266 + F
i e & (D) 23.14 +4.352 + e

56



4.4 HRV % i 22 PAD 2 1p B &

AFT 3 ropearson 4P B A 474831 # I CT #f i wvd: {6 HRV s g &

BHHBE Az B o chiphle o

44.1 © {44 HRV i 22 PAD 24 2. 4p M &

# 410 A7 4 fs HRV o8 g 8 2 2 g M 450 j8 2
#oo AP REIR ST 4R LF (R Ehpth) 2R 4
¢t iR (D) G EER DL » M -0419:p & =0.024 (p<0.05)-

A v R R E 2 ARM
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% 4.10 7 A w=edts HRV %3 PAD 2 4p i {2

HFRELELS

HRV % #c Plfﬁl'}’v{t}i AR R D ipmpR
LF

Pearson #p i -0.062 -0.340 -0.419*

BEE (FE) 0.749 0.071 0.024
In LF

Pearson #p i -0.040 -0.169 -0.086

BEEH (fFE) 0.838 0.380 0.657
HF

Pearson #p i 0.096 -0.224 -0.222

BEE (FE) 0.620 0.243 0.909
In HF

Pearson #p i 0.007 -0.345 -0.030

BEEH (fFE) 0.972 0.067 0.876
Total

Pearson #p i 0.046 -0.274 -0.206

BEEMH (fFE) 0.812 0.150 0.284
In Total

Pearson #p i -0.087 -0.244 -0.043

BEEH (fFE) 0.652 0.203 0.826
LF/HF

Pearson #p -0.025 0.200 -0.078

BEEMH (fFE) 0.898 0.299 0.687
nLF(%)

Pearson #p i -0.017 0.038 -0.159

BEEH (fFE) 0.930 0.845 0411
nHF(%)

Pearson #p i 0.170 -0.241 0.124

BEEH (fFE) 0.378 0.207 0.523

FABFREARO0OSE (FBE) »PMEF -
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4.42 REF* I3 HRV £ &2 PAD F4 2 p M i
BAF A Ao fIsrd: 1 HRV S8 Frig £ £ 2 40 B 24 47058 2 4.10
oo APREEIS LR e L LF (A EhE) 25
HEAY pd R (A) FEFRST - 4pH 03%p & =0.047 (p
<0.05): HF (&2 g4 Sdpth) 2 HE 2 fmaps & (A) fvd fe
B (D)3 EFEfamiphd » 2~ % E 0515 (g & ) p E =0.007 (p
<0.01) ;0405 (L@’ ) piE =0.040 (p<0.05); Total Power (=
BoAe) gL Lot pR (D) F EFHOIApH 0398 P

E A 0.044 (p<0.05)- rnﬁu:}ﬂﬁ’—ﬂﬁ AR o
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% 411 X 4o st HRV 44 PAD 18 4 2 4p B {2

FEE&2EL

HRV % PHitleE Ap¥FER Difi
LF

Pearson #p i 0.226 0.350 0.305

B (k) 0.268 0.080 0.129
In LF

Pearson #p i 0.036 0.394% 0.341

B (k) 0.861 0.047 0.088
HF

Pearson #p i 0.326 0.515%* 0.405*

B (k) 0.105 0.007 0.040
In HF

Pearson #p i -0.003 0.238 0.176

BEE (k) 0.988 0.241 0.389
Total

Pearson #p i 0.275 0.450%* 0.398*

BEE (k) 0.174 0.021 0.044
In Total

Pearson #p i 0.100 0.314 0.288

BEE (k) 0.625 0.118 0.154
LF/HF

Pearson #p i 0.048 0.104 0.136

BEE (k) 0.817 0.613 0.507
nLF(%)

Pearson #p i# -0.192 0.032 0.119

BEE (k) 0.348 0.875 0.562
nHF (%)

Pearson #p i -0.136 -0.211 -0.209

B (k) 0.506 0.302 0.306

*hBFKERE 0.05PF (FE) APMEF -
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443 =4 A% HRV i 2 PAD ¥4 2 JpM {2

e Al HRV Sodicr 5 & 2 2 dp M4 470 j8 4 4127
APBE IS T A (S X R LEHF( X /R B4 T §rdp 1R )
PR LAY ik (P) § B F o M -0433>pid =0.019

(p<0.05) @ & ¥ Rl & B F 2 An B 12 -
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%412 o4 ki is HRV %dicsr PAD 18 4 2 4p B 12

FHE @A

HRV % #c P i e & A B R D & pe i
LF

Pearson #p i -0.106 -0.066 0.126

B (k) 0.585 0.735 0.516
In LF

Pearson #p i -0.106 -0.031 0.275

B (k) 0.583 0.874 0.149
HF

Pearson #p i 0.251 0.125 0.308

B (k) 0.189 0.518 0.104
In HF

Pearson #p i 0.164 -0.042 0.285

BEE (k) 0.396 0.827 0.133
Total

Pearson #p i 0.032 -0.126 0.136

BEE (k) 0.871 0.515 0.482
In Total

Pearson #p i# 0.030 -0.083 0.307

B (k) 0.878 0.668 0.105
LF/HF

Pearson #p i# -0.433* -0.125 -0.163

BEE (k) 0.019 0.517 0.397
nLF(%)

Pearson #p i# -0.215 0.052 0.069

BEE (k) 0.262 0.791 0.724
nHF (%)

Pearson #p i 0.307 -0.004 0.099

B (k) 0.105 0.985 0.611

*hAEEOREE 0.05PF () > AMEE o
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444 #HE RS HRV £ 22 PAD #4 2 pM |

# i E el i HRV S8 s £ 2 b a7 0 4 413
PN PR T e (s X R LE/HF (LR /B g § T 6
i) g R AP iR (D) §EFE I 4ph 0522 p & =

0.032 (p<0.05)° @ # v g ihP m A F 2 4B 1L -
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3 413 # #3# iFenved 18 HRV %#c2? PAD ¥ 4 2 40 B 1

Fsg s @A

HRV % # PHifAE AW#R DipRA
LF

Pearson #p i -0.011 0.074 0.242

B (k) 0.967 0.777 0.349
In LF

Pearson #p i -0.203 -0.070 0.053

B (k) 0.435 0.788 0.839
HF

Pearson #p i -0.071 -0.253 -0.203

B (k) 0.787 0.326 0.434
In HF

Pearson #p i -0.259. -0.292 -0.377

BEE (k) 0.316 0.255 0.136
Total

Pearson #p i -0.139 -0.446 -0.251

BEE (k) 0.595 0.073 0.331
In Total

Pearson #p i# -0.194 -0.478 -0.199

B (k) 0.455 0.052 0.443
LF/HF

Pearson #p i 0.122 0.287 0.522%*

BEE (k) 0.641 0.264 0.032
nLF(%)

Pearson #p i 0.026 0412 0.356

BEE (k) 0.921 0.100 0.160
nHF (%)

Pearson #p i -0.015 0.151 -0.242

B (k) 0.953 0.563 0.349

*hAEEOREE 0.05PF () > AMEE o
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445 ZE#D HRV 2122 PAD # L2 M 12
FRESEE HRV S g A 2 Ap M Ao 47008 414 7
APREEIRLIRES L FE HF (BEH S4ik) g 4
¢ B O(A) fed peR (D) FEFRS dM o A B -0.506
(fe# R ) piE =0.045 (p<0.05);-0.598 (e ) pie=0.014
(p<0.05)° Total Power (= F %8 B c) 2% € & s R (A)
fri @R (D)3 BE A ApM A w0549 % B ) p E=0.028
(p<0.05);-0.559 (£ feR )P E=0.024 (p<0.05) nLF ( #21
LRA SO E R E L iR R (P)F 2 ApM 0.5410p B A 0.030

(p<0.05)c @ # 7 kAl &5 FLAp b2 ¢
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% 4.14 = E s is HRV 43 PAD 7 4~ 2 4P B |+

FHEEZEL

HRV %#c P '}ﬁl R Ap#ErR DARER
LF

Pearson #p i 0.349 -0.418 -0.308

BEH (FE) 0185 0.107 0.246
In LF

Pearson #p i 0.148 -0.463 -0.422

BEH (FE) 0585 0.071 0.103
HF

Pearson #p i 0.000 -0.368 -0.494

BEE (FE)  1.000 0.161 0.052
In HF

Pearson #p B -0.085 -0.506* -0.598*

BEE (FE) 0754 0.045 0.014
Total

Pearson #p i -0.313 -0.549* -0.559*

By (FE) 0238 0.028 0.024
In Total

Pearson #p i -0.262 -0.470 -0.524*

BEE (fFE) 0327 0.066 0.037
LF/HF

Pearson #p i 0.182 0.247 0.279.

BEE (fFE) 0500 0.357 0.296
nLF(%)

Pearson #p i 0.541* -0.148 -0.003

BEH (FE) 0030 0.585 0.993
nHF (%)

Pearson #p i 0.187 -0.265 -0.367

BE (fFE) 0488 0.322 0.162

*HEERER 0050 (FE) > pREF -
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4.4.6 H¥E M HRV £ 22 PAD #402 a1
Myl ts HRV 23 2B 22 A4 > K4 41579
AP ELE DR 1 X 22 Total Power (v 5 % R 3 4r) &1 £

#¢ et e (D)F B ER O 4pk 04100p & =0.034(p<0.05)-

AR v R F AP L
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% 4.15 #Hfxrel (s HRV 2822 PAD 1 4 2_4p B 14

HHEsEs

HRV % #c P 4 e & A B R IDJESEY
LF

Pearson #p i 0.057 0.131 0.317

B (k) 0.779 0.516 0.107
In LF

Pearson #p i 0.130 0.124 0.300

B (k) 0.517 0.536 0.128
HF

Pearson #p i 0.063 0.184 0.344

B (k) 0.757 0.358 0.079
In HF

Pearson #p i 0.034 0.172 0.340

BEE (k) 0.864 0.390 0.083
Total

Pearson #p i -0.026 0.230 0.410%*

BEE (k) 0.897 0.248 0.034
In Total

Pearson #p B¢ -0.072 0.156 0.352

B (k) 0.722 0.436 0.072
LF/HF

Pearson #p i 0.162 -0.138 -0.115

BEE (k) 0.418 0.491 0.566
nLF(%)

Pearson #p i 0.205 -0.091 -0.020

BEE (k) 0.306 0.652 0.920
nHF (%)

Pearson #p i -0.047 -0.080 -0.061

B (k) 0.815 0.693 0.762

*LABEEORER 005 (BFE) - ApRMEFE -
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447 B2 3EHS HRV B 22 PAD #40 2 a2

B2 i EMHM i HRV ScE FaE £ 2 B a47 0 84
416 ¢ > PR AL R EMD X FEH HF (Rl g4 S
) g dd dimpr (D) 3 FEarphl 0416°p & =

0.048 (p<0.05)° @ # v g iRP m A F 2 4B 1E -
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3 416 B 3y Frrits HRV %82 PAD 74 2 4p M |+

it i @a

HRV %#c P i & A o R D & p i
LF

Pearson #p i 0.082 0.149 0.032

B (k) 0.710 0.496 0.884
In LF

Pearson #p i 0.086 0.186 0.088

B (k) 0.695 0.396 0.691
HF

Pearson #p i -0.150 0.290 0.416*

B (k) 0.493 0.179 0.048
In HF

Pearson #p i 0.016 0.250 0.329

BEE (k) 0.941 0.250 0.125
Total

Pearson #p i -0.134 0.236 0.279

BEE (k) 0.543 0.278 0.197
In Total

Pearson #p i 0.034 0.332 0.333

BEE (k) 0.876 0.122 0.120
LF/HF

Pearson #p i -0.006 -0.224 -0.373

BEE (k) 0.978 0.304 0.080
nLF(%)

Pearson #p i# 0.211 -0.088 -0.196

BEE (k) 0.333 0.689 0.371
nHF (%)

Pearson #p i -0.041 0.174 0.319

B (k) 0.852 0.428 0.138

*hAEEOREE 0.05PF () > AMEE o
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45 2 FE A4S HRV F A v sa g2 1L R

% 417 F 7 #4092 HRV F Ao i€ (A) (9 ANOVA %
AR AT TR LT AT L R H Y BT
ALF (%) e v % p @ g 0.777 (p>0.05); AHF (%) [
&% pEA 0537 (p>0.05); ATOTAL (%) ‘et % p EA
0.387 (p>0.05); ALF/HF (%) 2 s % p & & 0.964 (p>0.05);
AnLF (%) et 2% p E A 0.801 (p>0.05); AnHF (%) 2R

i EE pE A 0307 (p>0.05) 0 #cdphaor #73 HRV #dp F chle
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7 4.17 2 B F o A4 2B HRV f 4~ v 2% £ 22 ANOVA W i

5 B x 4o =~ 7 ¥ e TRE P B E  pvalue
ALF(%) 1894+9940 27.48+114.89 3.12+79.35 45.08 £ 143.79 13.50+76.46  9.10 + 64.32 14.35+55.59 0.777
AHF (%) -1.32+54.60 17.05+88.12 -4.19+48.77  31.64+158.04 42.42+131.32 12.53+68.99 7.89+60.85 0.537
ATotal(%) 11.70£73.12 1.86 + 68.01 4.64 + 60.64 46.69 = 163.21 0.92 +£48.97 49.13 £174.97 33.09+79.06 0.387
ALF/HF(%) 36.05+86.64 24.47+73.03 2488+77.20 2733+68.79 1291+9343 2340+82.96 3549+8549 0.964
AnLF(%) 4.68+55.11 3521+£72.65 1599 +88.68  8.26+53.55 27.54+109.27 1226 +£86.33  14.27+88.17 0.801
AnHF(%) -438+51.31 48.73+£140.12 3048 +128.41 0.79 +£56.52 60.68 + 208.31 34.52+160.55 -8.86+50.66 0.307
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L

KPP B 4 R T B b R b i A 0

b 18 HRV 4 32802 e 3 [T 2 1 250 b EIE S H S oL F i
WEp A S EMR A AR BRFG R A
AHIECFRER2ZIFN TR T AN BT FT o 1z

NEFIETR T TR

50 2T AHABECEFPR I

GRUREVETE B USRS B N W S E  E -V K
SLF R B P-(Huang, Capdevila, and Medicine, 2017; Krusemark, et al.,
2013)c3F 2 PR T P M~ 15448 ¢ 58 =4 5 % (autonomic
nervous system > ANS)&u i ex 3 4 18 ~ w2 e 0% 45k (Huang et

al., 2017; Lee et al., 2012) -

Hb (B ST F AR A P E R R s E R K 50 Rk

FpERr o I LA MFE DR PLF R R LR
B gt g o 1% 2 ren F i ik - R SH b TR R E < M
PR BN AT A PN i E

&0 1996 & W = f ¥ FF (Daniel Penoel)¥? ;2 K+ i & (Pierre
B

Franchomme) 2 F 2. TR 4 B2 g H S L5 H - 240 g
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B2 2mp h e w] 2 2 b w % rUhh B B R R iE Rt o

Boie R A S R L R R
ﬂz&iﬁpé}%/fﬂm ;}Iké%/;i’]%fﬁl}i /nf?’ EcA

FIHNELHN AL bt g 2 B TF k55 HFd s b5
Fipwasd cLin¥ A At EE e RES (JRF) 2o
o (RAfrE 2 %) @8RS CFRREDREL A0 &

¥o % fo nHF 2 $1 % wend B 8 S o 8 (Linetal,, 2021) - 3 44
T g F a i £ 05 Mo B2 4R M F 7 B-santalols
24 Ao @ B2 KM ¢ 3 Bt 4 (B-linalool), BT 4
(B-caryophyllene)frz f& = 4 " (linalyl acetate) » 7 3“F £i3 ~ Fdr @
fr4f4# (T * (Cavanagh and Wilkinson, 2005) - ¥ — 38 “{ {5 ¥+ R 2 5% %
EHEBAFFHN (E2F > oM 42 1 an6RE)
Lo MO ek X Bk 89 7% ¢ B(Coronary angiography © CAG)
B <B4 F J5(Song and Lee, 2018) - B RREP A RN A2

fL e (T ¥ a0 5 { & enfpsk ot o

AFPTER-BIRPLZFTRRASHEANGE f WP B
it~ % P 2 BRFauFEN 24 20854057 4 (eugenol > 7 &
82.32%) ~ =+ # (linalyl acetate > 7 ¥ 52.53%) ~ # ¥ (limonene > %
£ 95.18%)~1& # £ *c J| (citronellal> 7 £ 69.99 %)~ i=# * (linalool>
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7z % 84.33%) ~# #i% j= (menthone’ 7 & 35.44%)% %< 77 E (1,8-
cineole > 7 & 53.11%) c B % K1 2w nid o 2R B g »
R4 AERIEA AT AA Rl BE LB T Akl R
BE s S LF/HF 84 Br - A0 S ol R 58 &1 h i
BEFEA SIS SR B ENEFLRE LR B AW
CERRFAVRETAFREF I EF2Z AR HPT N F L
EREABHERAT T ELE L F M > AdFR i
ERB Ry LY 222 {feoddid T oo ARG AP &

Mo e B A AT X AR IR o
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52 AR EaARSERFREZEH

ARG R PR AR L T A TS AR R
Wl R o FHE A AR T RED 3 e v 0 HAWIRA
(Pleasure ) ~ %% & (Arousal ) v fie & (Dominance ) o ~ 4 7 F %
fok A HE 32 1m0 B B R BTA £ R el T B 5 HR B
T g e (FPHATD )it R d B IIMEA S AR S RER
THAZEE - RB2PE " 32 RIFE P BT RS FIIMNE

BoLe e R

e

JT:%K?IJ\—Jé\ﬁﬂ%\‘?aéﬁﬁ\ﬁﬁigﬁ
FoApehd BIMEA L BER BEA LT T § R FE-

PR EH A ERE

FRF RavalAed mE @ ok o B koY (b S AL 2
L amg (2 »2006) LA LA PP F A EY R F

ERDIED - & AP R § AL RO B e
_’(P“‘éii‘z"m;j;nb]%]&&?ﬁ ]‘%“‘,/lzl? %mﬂ%ﬁa%‘é}%/z‘ Ll

R hA R AL D R AR R Y T E B ke 0 2 2

S\
N

BT A e 0 FIR B Ao o L R e

B - BEFFoR o LA A- R FHFLDER -

R S EfRE Ao L

-

B 3E ‘[:I‘}E,S‘frjﬁ[v@"% oo H



Mib iR E R iE i B Gl DR P s s~ PR e B 40 0T R
THEF T GEES R E BT 2 AR A A e R gk A

efp 3 1% > B 4 i glutamate fry-% A&7 f& (Gamma-Aminobutyric-

Acid, GABA)# g B 3E4 Bk biendd & 7 & A_F 3R 4 f(linalool)fr
+ £ 7 5 T4 p(linalool)H b e F ~ FLl g fof BB 1L anRl 418

FleF i@ * il g i ¥ % 7 ¥ #F f% 28 (monoterpenol) » 4e 7
/T A Fe(linalool)= A ehE 2 3 ~ @24 ~ LA A S HEZHW > 7 3
# f% (geraniol) = & e1X £ F ~ 3a B E F 4 e 7 4 F F(citronellol) =
&R G~ R EAMG o 122 B R i (monoterpenes) © 4o 3 1R
(limonene) = 4 e 47 ~ B #h ~ fafL B4 & 7 8 Fpe( citral) = 4
LR R RAFA T R T 2 TRk R & Dl

R HT LITLEBEE R T A K ERY (Agatonovic-Kustrin,

Kustrin et al., 2020) -
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SHEBR LR M

AT R S R F R R E R M e S
£ R (Heart Rate Variability » HRV) & 4| * $+p =4 S@ipl > EF L 88
Wi L - BRI 2o d 2Bk R SRR &R
HIBPHWELMBLDEZPEIE S PRI oS L lEEr B
ibﬂ%ﬁ%ﬂ%?émwﬁﬁ?%iﬁﬂﬂ’yﬂg%?W%ﬁ#?ﬁ&
Foap ER G EREAN ARERFEAL R SRR §F
WG SRR T LM R G TR (3R 3T P £ 2010)0
% PAD 2 {5 HRV 2 Ap B 128 % Rgom » el R ¥ % 4] (7 4 7 5
citronellal) {42 A #A¥+#c (naturelogIn) 2 g4 54n % LF &2 5% & ~

Bl R A S dn ik HF &2 i R ol fe & ~ou 5 % R 34 Total Power &2

prs
g=1
CN

B BERBESD AN S A LR A S I BRI 54

\“é

?ERERH S BT oA LA A G H2E Y PR E R s
LB TR A IR T e A ERT A2
BHRET A > BB Pt E s - e s T A (FF
linalool) % & & &l % g4 5T fi7dp i% LF/HF L’ff’fﬁl R BEFEOE
ARRE o § BRENR KL R T AN T e de B Y
B AL ARE RY RS EF RS REY 01 T B

T -

{3 R X84k F ) sl jm(7 & /7 fk menthone) {52 % g &

(Y
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BlRRA 5T etk LEHF 24 e B F it p b - i v o0 4
fAGT R RE R e R N i T R B

R ANERE L 2 e WP bR (7 RIFY limonene)

feo F R % qc Total Power &2 L fe R 5 B F Mt 4p M > §:87 4
B A A }fl Peenlf B @i B P M Rk 4 3 Pl pe

pEd s FEp e Y RTERE

Ltk chg vk BB AR S L E ehiE B 8 AR
)i ’ fiﬁﬂ}?%’ﬁ‘}@: #J;]’L Hl« lT'TU_ é;}i‘h J E)i ’ Zﬂ m‘i/— v rq’/;f/r’ /;I
FROHEHERfor A iR - A AR D BE 7 B iE o R
FRES g iy f FRMSLRE B g4 5 50

R BRI AR TEL AR RN EAL P

R EARTES BR T IARDTEFE B2 o fsip b
o B e ko A R ok A L p R SF B bldes
LR L e P R E T LA R T s R e itV R
CEH AT MEE o Muroni F A LSS BFE R ENEF RO T
# AT HRV G0ps i fedfdes o S5 5 3 T BT s T AC fhs i 8 7 BF
FlRvip A4 K5k 4 4o m 4 A 3 R gedl A s prig i B AR T
kA A GRS o M B A SR 4 P4 o 3 h HRV P & L
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=2

BE3 2R Mp 145 AF BT § &4 71 & (Muroni,
F ; f

Crnjar, and Barbarossa, 2011) °

FEawm T EE g HRV £ 497 17 5325 w3 2 oA R A
miﬁﬁg,@ﬁﬁm%$%@ﬁ+RVi@ﬁ$%%%°ﬁﬁiﬁ
f G FETRERI AR EER o A FREOFET LERIEAH G
T frenee g ¥ a3 F 38 o Baysf (Jauniaux etal., 2020; McCraty,
Atkinson, Tiller, Rein, & Watkins, 1995) - 4p 43t 2 ferp 3R 2 (73

HRV &2 47(ER 388~ A 5 B EEan®E = 2 o 35 Fl”’ £

SO
AFL i | B2 LT EFRTAPTIEE G K B E il
BFE R e

el 38 o Chen & A 3 dn tl“ﬁ‘.—v%ﬁ AR (S R REH e
R~ FEEH A G M LR A SR e 2 GC/MS
AATE L& A F o & (a-terpineol) ~ a- 75 (a-pinene) ~ 3-1
’fﬁ (0-cadinene) ~ = "4 (borneol) ~ FE & id ’fﬁ (terpinolene) fr 1& #§ ’fs
(limonene) » #1F % & & (Profile of Mood States, POMS) # % ¥ 4 >

Jfﬁ%ﬁ“/vb %ﬁlﬂlﬁl e 4k Ak (Chen et al., 2015) o

i . e

l’f’f—?TN ]’L~,4‘ 2 V%ﬁfg |;fé +/pfrV’fr'i5*}1J- ﬁf«ﬁﬂ d }?EFL’ J‘T’IT'{:

FAod & T § rho% R ow XA F 7% » HF B ¥ H 40 o & POMS 17 4

AnS)
v
|

v
e
[

3

4 TG ABE R AT 4 R L%
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i % 5 (R)-(-)-linalool 12 2 . %% 4 fi#(S)-(+)-linalool = f& = 48 B 4
Pravrchk  BER R T 25T 4 fE(R)-(-)-linalool 314z 5 &

FTo o HF Hi4e > A4 T30 LR E 4 kG - Flt 4 o
FREFAHD EA SRR SR B LEE T VA 2T

A F5(R)-(-)-linalool 7 B (Kurodaetal.,2005) > ¥ i & 4o~ &4 4

B ERY ERER LS RE D

M RS FRBEZ F 2 NG T F AN AR
ﬁ"ﬁ’? L et E’l%i;ié‘fsj_if%% %%ii‘%ﬂq%ﬁiiﬂ’ﬁﬁiﬁi

B R e NERE  a F 2 Pﬁ-gt%‘q:‘\?ﬁ-”\?ﬁ °
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Vel

#

.
ey
: 1o
-g;;

6.1 3%
AT UF LS AR AR R TR AR 2T

AR e A AR S B2 B e R

ﬂﬁi

oo gt e E g B SEEZ R T Rk o
el T A (8 InHF % M s LF/HF 84 £ B F L B 5 weel £ 4o 1 {8
NLF #4c 2T F L R o Xd gl THM W SRR ERER TR
B (+P+A+D) > PAD 22 {4 B HRV 2_4p B H£3% 4 > wed ™ F (3 7
A fs eugenol)is 2 LF &2 et (D) 7 BFMED) v b RIF

‘e (% B 5 fF citronellal) {82 LF &% & (A)> HF & 3% B
(A) vt fe 2 (D)~ Total Power 2 £ e & (D) ¥ & HLEg F N 4p
B 4L med iS4k (7 704 ff linalool) 42 LF/HF &4 (P) §
B E M eng ApRl S exedw? $2 % 47 (7 7% j7 fb menthone) {4 2. LF/HF £
Ak (D) FREFHSI M 2@ (7 BHFF limonene) {2
Total Power & L e & (D) 7 B F Mt 4pb - AT E ¢ FR=

w7 ’H}‘ E;‘;:;( g E/‘E;ﬁﬁ menthone)ﬂg %Eﬁ FS = /EIJ—% rﬁ,rﬁ] ,F'E)i N /;it);}ﬁ’ &1;’5

I}

i,ﬁa}i ° pfﬁ/ﬂﬁ*}%‘}l@x‘)}} ¥ '}"}é\‘;‘i:}fh%ﬁ/lu ’ E; %&gﬁjﬁ,ﬁﬁr’g 1157\
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SEAEHREF > NPFERY A EHP L LA AR A DG T o

83



6.2 "Ll aE R

AP UL A ET R AN LSRR DAHE R
A B FL ARSI A T F BB g R
Tl PAD B E £ R iased 2 b (RS ek o 2 A K
FHULHAT A RO A REFTRFLEH RN AT AN
B AR BB R 12 A E A A A
FEBR o VERRE Y I R enlF R AR FRB bldo AT

% (POMS) ~ 1% & % (PANAS) % -

LAY R ATHEFEE FRATDLRE Y L L DT EE
PERIRAFEL A RS T AT A RETRE R R

I TERE R BLREEY o iRt gV e TR O ER S B
LR Elicdpe A R BB HEF P ZRA ) 7 RER Y 2
FHRE DL PG LAEROR T R 0 (R E Iy
PR RO T AR LRAG R FE LT BT DA
BN T p REA o Ry RTINS RpED

ﬁiﬁ’ﬁﬁwﬁwﬁ’#ﬁyﬁémﬁﬂgﬁgﬁﬁi%ﬂc
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4o

RS &
I~ BlOAE (2010) B # < F|1 425 o LB L ETY R oo
% (2006) c A&l L g F e AP L A F AIRA o

IHFT-FFZ (2007) wEFRBEROFEERERY o 7 EHT
F/521(3),1-9 -

v % (2005)c ixe #2004 &P E 2 T‘*’F??ﬁﬁ’i’ FEFE
(391) > 44-49 -

R 5 2 @ F Pierre Franchomme (2020)° % j##,4 8o S5 ik
i 4 A

FHBFGE T A (2015)cF £ HFF K R £RA
HFE7 2(22) 119-130 -

SEdy 7 (2013) 0 T A A RELFALFREGEH - AR FAL
Wy o RZRPAFE . SaT oo

PREIS S F R RFL 3% F(2005) o F LE0E R Rt o I
5 52(4) > 59-64 -

A F}(ZOOS) SRR IENER SR o EIIEE 0 52(4) 5 11-15 -

Fam 2 RQ016) P BXFERELT FHFY o £ F RS
7/ »13(1) » 5-26 »

E 52 (2009) 0 FHAEAAE o AN DT R DR o

BirE ~IMGE-INE BT FRA RFZ - FEY~F 2

T

She

%

> ‘ﬁilﬁ‘fg;‘ggi\iﬁ,ﬁm 1]% (2015) FpF#Er 20
AT LI AL IR o

AP B A F (1997) 4 Rt o 7 FHRze 8 (1) 23-
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32 o
PRI IT P E(2010) © et s R R R A ATE M B H o E 2 3T
oo = E45 - (108) > 80-86 -
W%W@mﬂ°ﬁﬁﬁﬁ&¢$%@%&%ﬁ&ﬁ§1%§o;5@
PR LR RE A LR HEEL T E e 5 1-63 -
Jik 52~ R (2006) 0 v~ 15 F Bk e L A

FAPJ LD A AR L AR E FARE)3(1 ) F 97-112¢

IR PY2018) c o M A B IR B2 IR E F KT

FEB R EEY

T
15(1) » 91-108 -
Ay~ A4 i WM (2006) 0 A RRILHETE &0 A foT FE HRN

LRlERI BB R Y kT A4 B h EFE23(1) 109-118¢
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