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Abstract

Since ancient times, aromatherapy is closely linked with daily life,
applied covering the body, mind, and spirit. There are two ways for
essential oils to enter the body: the smell, and the percutaneous
absorption. Compared to percutaneous absorption, the sense of smell has
more profound effects on humans. However, the clinical effects of
essential oils were mainly personal experiences of the authors, and lack of
empirical scientific basis.

According to the statistics of the Department of Health,
cardiovascular disease is the No.2 leading cause of death of people in
2010. Physical fitness exercise and aerobic exercise to improve
cardiorespiratory fitness, therefore, are the key policy which the
Department of Health and the Ministry of Education actively promote. It
is known that sports excite sympathetic nervous system, which results in
acceleration of the cardio rhythm in normal healthy people; after
exercises, sympathetic activity is quickly suppressed and parasympathetic
activity increases, causing heart rate decreases rapidly. Will aromatic
odor affect this regulatory mechanism and make the heart rate recovery

process become smoother?
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In this study, we chose 3-minute stepping exercise as standard to
investigate the impact of essential oils on College female students during
heart rate recovery. The results showed that the stepping exercise cause
heart rate variability decreased significantly, and did not change much
within the five minutes resting time. On the other hand, RMSSD,
representing the parasympathetic activity, increased fast and significantly
in the first three minutes, a result consistent with the trend of heart rate
recovery, followed by a slow-changing phase, suggesting the existence of
a two-stage process. Eucalyptus or jasmine essential oil does not make
significant differences during the fast-changing phase if we use windows
of 30 seconds in analysis. Eucalyptus seems to give better results in
enhancing the activation of the parasympathetic nerves, however, when a

window of 60 seconds were used.

Key word : Heart rate variability, Essential oils, 3-minute stepping

exercise, Heart Rate Recovery
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s & % 04Hze

(2) & “#7 7 F/VLF (Very Low Frequency Power) @ & fif& i<
WE 5 BN et % [ Y A B 0,04 Hz -

(3) ™A#p# 5 /LF (Low Frequency Power) @ i€ ey 5 g I\ b
o A% 004 2 0.15Hz 2 fF -

(4) % #7#* 5 /HF (High Frequency Power) @ @ o9 5§ F P 5

#»EF o A3 015 3 04Hz 2 & o
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(5) ™ 3 #g # 3 LF/HF (Ratio of Low Frequency to High

Frequency)

-

Bt

!

P i

I

o Pt~ g2 AN~ B L B B

G

B

Hoo x5 R i i § X (Felber Dietrich et al., 2008) -

\i“b

FRFI N EOPR PR CHEERTART LE T
mEIM IR E LGRS ERP A EFEEZ
(Goldberger et al., 2006) o {i& & B 42§ » o L oA S M e 0
FA G A X Pl R A A AR A s AR N R R
PEAUR TR B R A8 1 e IR R A F A i e
12 (Carter, Watenpaugh, Wasmund, Wasmund, & Smith, 1999; Javorka,
Zila, Balharek, & Javorka, 2002; Savin, Davidson, & Haskell, 1982) - =
Pt B DB R EFER L e Fooos AL E v ? Gt R ma‘pﬁi ’
CHAER S S - AR R B SRRy B B
(Ashley, Myers, & Froelicher, 2000; Cole, Blackstone, Pashkow, Snader,

& Lauer, 1999; Nishime, Cole, Blackstone, Pashkow, & Lauer, 2000) -

FoRE - FAERE Y R M BR g F e o
Tl oo FPRY BRI AR R T RIER O T IR M-
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e 4R R R G2 E i 3 B (Javorka, Zila, Balharek, &
Javorka, 2003) - < }EJ%‘}" BRI 1% S F BB LT FERIR A LR

LR S BP RIER A LA AR S - B 0

-

Pl ERE o deF E DR S EEL R FARRE R

BF R LM (2 S 20105 34 5% 020095 M F 4 %

-

4

2000 : FFR B~ PRI 0 2009 5 AR~ 1R Ee ~ BT RS
BE 2 2 2008) 0 H ¢ x s g A T EE R | oS R 3T
WH IR S BT Pt > R B LR L (THAE
20115 3 & > 2009 3405 ~ 2 igfp - 19980 FL &~ muieH
2009) o TRA b HIEABR GAGEE 0 £ 7 0P ko~ S RA g
d P SR S BB R ks s B BT R o R
EPB S ERSE S i,;rz? s Fog R e 7 7 7R R (Kleiger,

Stein, & Bigger, 2005; x4 > 2005) o

Liu % 4 (2003) # 260 &t vl & s TR 3 B
:IF\‘*7 A e SDNN<30 ms & - 38 & & 03 | v B8R 7 1%+ ;  Fukuta
A3 2003 E ARG T F IR RIET R i Booou KR Ry

GaaHCd BT R AR A o UL R (2008 ) AT T oo §

o

BHNEL T ER R L oFREAR IR EFEE M

i;g@oﬁbﬂ y g Bl

1a

Bl AT T d SRR A fA
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CEET 10 %G FRE B0 B R RBIEA KEET BE D

=

ks T E PR MRLFOCE S (A 2011 - £ o
AEE R | R LR A SR AP EOY T E R aE iy hF ik
#t (Hedelin, Wiklund, Bjerle, & Henriksson-Larsén, 2000) -

o5 2002 £ & R AT g i d w2 s KR BEF 4D 0 F
B A A GBI > ERIRAN SR aE R R 0 SR

s N E R A B S g e T L TR A D R

B

£ 7% (Javorka, Zila, et al., 2003)-La Rovere, Bigger, Marcus, Mortara,
and Schwartz (1998)e%= 3 ¥ 3 IR > fe B VUi mﬁf‘s BBk ¥
AEE R H A ST g e Bl A S RS

e 08 BB B 150 Bedr BRI S AR R A e 2

\\

BiAerig A 0 B 1997 B4 16 ¥ EBE ST 48 P K %R
TR HER > BB R4 41 RMSSD % pNNSO & ¥ 3
TEER DR B R A EE T M % 48 % (Jensen-Urstad, Saltin,

Ericson, Storck, & Jensen-Urstad, 1997)

R

" Aromatherapy | — #&_d 1881 & 14 M2 W2 Henit & 7 R,
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M Gattefosse #7£] > 1910 & » & AE T A M S B P HRF - Fli
- FF % 3 PR L P 0 3K Gattefosse B FHE Y ¥ kAU K
* e e o "‘f”) EFAF LRG0 & B ke
ﬂéﬁf‘ﬁ”’ii"—"fﬁffﬁ’ié’%f‘?-‘;’i’ TR (S ED FRITA AL

PRI A RFOT R B X PERET YRR

1928 & > Gattefosse % % 7 i e % — &~ 3 < Aromatherapic > > ¢ FF £

=

7 [ Aromatherapy ;| — 3 > € B fm 2 5 Fiz 2 < o
241 = Rz efE g

XA FiE Y R T 5000 E w0 g et £§ Pk &

frbr e 0 RE R - A o R P 2 BT i e A

ok

LG FIFR TR (Ayurvedic)  Ayur B2 Ldp & F 2 & 0 vedic
Bl 5 oo i R gop 3R A LRGSO FFEL BT
S TR R e il R YRR AR R R N
MERHBR TR F I LEARYEIL RN - bk

PN ZHERNE Y LB R 2T A EN IS hd S B RIvis

Juss

24 H¢ & 244 (Sandalwood) ~ B # % (Patchouli) ~ % % A

(Benzoin) -~ 2% (Myrrh) ~# % (Coriander) ~ f {£ (Cinnamon) ¥
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% AL (Schnaubelt, 1998) -

ET R R AR A R A ik

e o B WRAEF AR LZFE Y 0 A PERE R R

~

R I & R EPE @ FoEvkip PIE A HA 5 2 - 3k (Disserand,
1977; Sellar, 1992) v % %2 ehFE 2 A fifr @ * 2y o A v IV H Lo
e AMELE T CHAFFL R TRIREATEREFF oo R
BARE R F R L FLIER F R RS A KA FAE
Rih-MAe B B AR R E A F R A BROER

%] %] (Braunschweig, 2006; Schnaubelt, 1998) -

242 THFFTHLW2 P IF

Hb S R AA RSB S E AR IR L A

RRLE SN CLR VI LY PATA S AHEECE Y R F AT
ok S FIMA R P o BES T} LG Hrkah§ ok (Braunschweig,

2006; Curtis, 2007; Schnaubelt, 1998) - j& 4~ %%‘%’;? rRIRE R 2~ BRAL
BB~ é’ﬁv?:@ﬁg MERIFE R oS - e Ed R FEp Mg
A F*%m%ﬁf’ﬁ\/ﬁi«b ")»’I(’IF’* EREAEL Y 2 I

> % 2 (Aromatherapy) R E_J|* g4~ ch> 4 $ ok iag 4 1@
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2Lt B (Herz, 2009) % 4 i 4 & ey 34 i 5 F R en¥ 4

A FeRARM iR R il o 5 el S ae 0 JORAE
AR BCLEA Swre) slde- g el s o LA S R
T L o Seh i M dn e s sl i o K R iR f B — 2K
ABETI 2 EBS R BEE R Y 4 55 B (Weismann
etal,2001),5 — 384 BRI <Pl 2 TARE EFEp EH G L R
oAk B e B 0 A R A R E R S e
£k iy (Braunschweig, 2006; Jimbo, Kimura, Taniguchi, Inoue, &
Urakami, 2009; Schnaubelt, 1998) - Monika Werner (2006)4q &1 4¢ 5 ~ &

a2 A X

EEREFEZ X i 2jprid A RN R NN

|
34
=&

QSR EK LR RLIN TAEc A Ly e B e e 4 BT g o
FaAFERAN wed LK S ARN0R-E T b e

TR G FILE* o BFR* P> NS RFep REE S EAR

oy

i BT G AR Tl R ETRES

-~

;28 > £ (Braunschweig, 2006) ©

243 F A BT RFEL 2 &

W EARRAR S IR ey L 3 F R ARG R R 3 4

/z‘m;fifgf;,{nm)? B 7 i EiT- p-&ﬁﬁ&é’f’li ,,}’f\‘;gp lj“m)ﬁ%ﬁ?“‘/f%
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fo-
Rie

AL AT RO EF T 0 Al A PP ¥ 2 FE2 1A
LipE o g B xR 4 L Ap R o Shimizu % A (2008)%F £ 4c 4] ~ & & &
Aod 2 2 B A% (I-menthol) ~ 2 & > 4§75 (linalyl acetate) #% = & /1
Ay BT AR B IFT O R ARG L4
Foagb 2 dHHN BEIHD - FHEFFIEY SR8
e B ET 4 o ERLA AN A &4 1,8 10 g (1.8-cineole)
BE i{;f"/’?fﬁt o B RS SEEFSE 0 A& Ilmberger
(2001) “ﬁi 200l B 3 5 P B kB EP- fAfhg P H
WLIELR B R B R v An R L8R YR
FoRipdlez o EFALR 2004 EAR AT R 1,840
A5 > #>v32 4w ¢ TNF-a &2 IL-1b § P AEerdrd| (E% > i a fash
cytokines 7 #f 12 3x% o @ A7 B %M 0 1810 Bt A et i
FE R ek d o B4Ry SRR TR 0 R EF R R R
(Chronic Obstructive Pulmonary Disease, COPD) ~ ¥ v B E 5

i * iR #F ¥ 2R -0 (Juergens et al., 2004) - 2002 £ Raudenbush & 4

=T

(2002)F7 3 T 0 A B A S 15 A4 B E RS kB R
/{F'H:\E'J"t’ :‘T/ /E’lm-‘p %’T’pn@‘”ﬁ‘iﬂgiﬁuz}l”ﬁ

1P R g sk RSB 1s ok B R o Moss & 4 (2003) &

144 5 E A fﬁ P TR h Bk A A TR TR SR AT L



Tl B ATHEDRY SR T F SR B R R TE Y 3k
MR PR B R BRI RS BERF - AT

o KA L Y 0 b 2012 ERRDT &Y Y THET
£ 3 #¢ i Gamma-aminobutyric acid ( GABA) et » ¥ 14 F 4EFF

A 2. »x(Yanovsky et al., 2012)

25 FBA N ABRRERFI LM RS

e

T A 4 q| Eucalyptus > 1847 & % 5 Eucalyptus globulus > % &
' (Myrataceae) 4= » W LiRM ERA o B8 < 0 EFTH
W AR FEH)EFrRnE Y B L5 iR B2 005 L8
M f%(1.8-cineole) &% F t&At"h/ % 4e fIf% (eucalyptol) - gt = i 7= N IR
ik % 4 (Rosmarinus offcinalis CT cineole) ~ * 1+ (Laurus nobilis)
EHd ¢ (Buckle,2011) o H 37 = R 5 »¥sig id ah  (Price &
Price, 2007) > #* & & & B 5 A 0¥ E g samek G L e er ko
& F R ReeR o TR A Ao lethal dose 50 (LDS5O0) : 353 + 64
mg/kg (n = 10) » &t FRH(FRE 2.5.1)F L3249 % Lehe

(P~ P54 47 ~ FR L 2, 2009) o i (7 eed Ry B fort o 5 3
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AR AR 1 AR SRR P2 0k T A o 8
HAmo oA F FLERMBEEE AR NG £ ® L8 f&i iF
(1.8-cineole) ¥tr¥wxig B 1 & 17 v 5 v L (Ilmberger, et al., 2001;
Juergens, et al., 2004; Sadlon & Lamson, 2010) o % 4c & H 1 & #
PP L PR BRARERE eE R B4R i 2 f Wtk 18
WS GERBRE ORI A S A AT ok 2 22 (Braunschweig,
2006; Schnaubelt, 1998) ° Zft B % $¥ AL T 140 5 o 5 ik % S 2
EpFysr pled @ Xafilp e A& E 6B ick
o HWIE SN2 e R TR A FERTE A el > FRER

Bp enifat & & 2= (Worth, Schacher, & Dethlefsen, 2009) -

FFieowt § &5 Jasmoum grandiflorum > &% §+ (Oleaceac)

B LR ARSI F S RAR L REF R #-

LT E R P o TR S A P F T AT

LFEF R AHET

e

LT 23 hHLELLe 7 IFTR

TR FUEBCFOMESD O AR AN LIRS FRE
B R S EF B RRAFE L § ¥ F o (Curtis,
2007; Sellar, 1992; Sergeeva OA, 2010) - ¥t A Fizm 2 » ?%T’mf?
PR - T ERF A F ook PR - $53 2% IR (Buckle, 2011) o

B Yanovsky % £ (2012) &= 3 & ° fI* £ B'gph GABA X #8:iE (7
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(Valium) z_»z% -

Wi o W B2 B HW S G kB F A A R

=g

FPb 0 RELFAREFLEAFE o
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H,G CH,
O

B 2.5.1 1,8-cineole/ Eucalyptol i § % ﬁ!éﬁ%]
7 4L k& ¢ Chem Spider the free chemical database
http://www.chemspider.com/Chemical-Structure.2656.html
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' fi- %« F w42 (Heart Rate Recovery, HRR) » PI4£30 % & & 2
AR AR S s 3 B (Negishi et al,, 2013; Nishime, et
al., 2000; Smith, Kukielka, & Billman, 2005) 433 1999 # % 4 %7 3
E 2428 B R EE L S B RERA RN KM B S E 2
FEA(LIDE ST ) FRERLSE - LB OPT R 12
(& 26%) = #F 5 ¢ 7= F3iE 56% (Cole, Blackstone, Pashkow,
Snader, & Lauer, 1999) o = & % & (HRV) 2 = F w48 (HRR)E_ <% p &
Hagsdizipth BB o M ARE LA KRR E>
FogpaoFwih (HRR) 3 %7 anbf B o EFd s % - Asgsvw =+
Fres F g BT H TR PR A S R A

Py o B F NIRRT EER BT T AN E

+?

EJE R IR 1 P 2 7 7 &~ 2 B ¥ (Cahalin et al, 2013;
Chaitman, 2003; Cole, et al., 1999; Smith, et al., 2005; Stein,

Domitrovich, Huikuri, & Kleiger, 2005; Tsuji et al., 1996) o

..\,

KR 261 VRS D > ER s FRALER T E S AR

*ml

BRI 250 ) 5 A E - AR T AL 47 B H PR kLR
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R %788 (5 v kL PR S RIS sh 2 prA S L1 S 4 5 0 A 457 %

|

5S4 L2RIRE S 6 A4BTIH 10 A4 o R 2 &7 5% ikt s o
B 2.6.2 B ¥ 444 RRI ~ SDNN ~ RMSSD i@ # % (5 F P &z £ & >

A2 WKL 30 A2 v EFEY IE R T2 .
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E
cL
) LT | L2 ; L3 ;| L4 (L5 (L) S ik
[ui}
E 1030 2000
- Time {5)
S 150 -
=, 1
|
100 MW
a0
=4 EZ F3 R4 R5
4 f i T | f 1
3000 4000 Time (5]

Bl2.61 =~ @ gF@d il vy g
FofL kR ¢ Heart rate recovery after exercise relations to heart rate
variability and complexity : Original record of heart rate changes during

the experiment.
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variability and complexity : Changes of time domain heart rate variability

indices

1500 =

1000 <

Mean RR [ms)

on

o

=
1

™1 rr1rr 11T 171
LTL2L3L4L5 S R1R2ZR3IR4RS
300 =

RMSSD (ms)
M
o
o
1

=)

=

=
1

T T T T T T T T T 7T
LT L2L3 L4 L5 S RTRZR3IR4 RS

SORR (ms)

pNNSQ

250 9

200 -

150 4

100 -

50 4

o]
0.8 9

0.6

1 1 I 1 L L i L 1 L )
L1 L2L3L4L5 S RIRZ R3R4RS

0.0

L1 L2 L3 L4L5 S RTIRZR3IR4R

F#L k7R ¢ Heart rate recovery after exercise relations to heart rate

during the experiment.
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¥
G

<

ErFRIFPLE > GFEFFHRLADRES S og Lo F A
FPAEFEEARR TR o FRRE RER T 7] 5 Check My Heart »
HERER O FRTIBRET A8 2 £ S5 dEREE B X

B ERA 10 A48 0 d % A4 B 2 Check My Heart % %
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(w
bl
=
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T
(7
44

FRFGIPEFTF 248 96 2. P TIFEKEE FF 02

LREFRIFFTER A A AT ORI EF 2R F

k-
3
&
R
32
’}3:
Fﬂ;
3
<4
22
&
(\s
4
D
&k

¢R TR R FEE LT
Raudenbush (2002) % A P 3 K3 B p v e (L 3423 )T R
PRI E N AR R 2 32 il o JF ~ 100% pure 5% £ 4
Fld @ 100ul - 2Z e S P A7 7 Tk % 18 ¥ 4 1,8-cineole k& %
83.036% » i hF it * 2. 1,8-cineole Jk B X 5 83ul(H 4 ik
B %% 2001 & Ilmberger #7i& 72 F g sk R > 327 %K G 7a
1,8-cineole jE & % 100pL > e ¥ jgij % + %.P~18 1 8-cineole i ¥ H &Y
3R G ER A e f ) F 4T IOHS 2R 7 100% pure
FH M 100pL f FF F e A A9 AT e
B D gy R F A RS A o F X EE T R Y -
ERER OF-RTRER-fAiR FEXRBERFEI o L@
g PR o
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AR SRE Y £ 2 F RS LR TS s FIGOR S

ARp A B M E PSR G F LR LS g

B A FASEL Y 0 M RES G E N E G R
(Schnaubelt, 1998; Price & Price, 2007) » F|H ifd%2_ s % iR A 36 & f7
RADF G %I AFBA SR RANERLE &
PR B2 EOR R oI B AT R 2 A A T B A
ST FFEHN AT R R Y B RN T R
B~ e BB i~ Fup S L W SRR FELF B
g % »x*  (Curtis, 2007; Sellar, 1992; Sergeeva, 2010) » H = & # P
A TR S o B A APl B2 e JIGEE Y Y OB AR
Bty HiRaEE, R AN G2 AR AR o Flpt o AT IS

FE Eu A An R F ek A E R A (R TR R

BRI L A TR HP e A e F R B -

3]
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3.3 F iAW

MiBHEREHELAGEE

MUl g R WERFT
@A 16-20 R AR EE - BWFR - &
HBEGE AR RETRXREREE Her R

b SaE PR
EE R TETR R LI

¥ o ) 8 75 W B AR
BA R R AR g B AL R AL AT SRR

/\.

BB & o f b 4 ¥ 3k

ki

h 4 r
Bk R R 10 Hr s8R AT oA R AR 10 o4 1% - AT
HEA B RER D 54 HEpAre FEEER 5 54

HAT 3 44 AT E B

/ \

RA A e -4 Hla
FRLRIE > RACFERD 5

B A A b e
AL RIRE  BRAFERRD

o <k B
i & 24
Bl i

B Ao d i -t Rl - A
Head o SR o BB R A Au LA Feok A Bk A 0 EpR R E I

Bl 5 MRS T R R P Py FLEF TR LT YT

““HRHHEEMHHH Mﬁﬁff””fff#ff

HAT F R A R AT

}

R AT
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3.3.1 R S in AR50 G P

FlE AT R R HAREEE R AP E Y R IBET

FREGE 4o o A S 2 A8 5 TG (TR Sk e AE A

fARE BS- @R HCFRAERET ABNEE IBS5; 344
FrIEEs N L ST @k FRBERYE - A58 5 TAS-;

FE G FREERIFTABEE S D ASS R ST

AETHELREARAELFLT R F o o iEEe §
(1) #&K 4 & 16~25 f&

(2) ~ P W EIRE K

B) 2L+ G R

4) & FRIRT Ei X

(5) BB~ S HOR A H BB s K
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B nf e
(1) 7 B 5

(2) ek Buihup o (bl 4o f o) 2 ed 5 B9 AL

3.5 S L B3 N

SRl - BRI FRA(RBRE) - KSBIREFRA @A)
LS L Rl L P YRS D RIS R PR
K AR R F MR R R RS M SR R Ry

wAp) e
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(1) = F %L & +47&K : CMH3.0, Check My Heart, DailyCare

(BioMedical Inc, Chungli, Taiwan) -

(2) < % BT ity MEDITRACE™200, Ludlow, Kendall ECG
Electrodes, Covidien, Hampshire, United States.

(3) 100% pure E#} £ 4e J4F ¢ (Eucalyptus/ Eucalyptus globulus)
F#HF P& o R A Portugal o

(4) 100% pure % v {=#4F i (Jasmine/Jasminum officinale)  F
3P > A [ India o

(5)% % # ¥ ¥ Nasal Oxygen Cannula : FhEMFT R ¥

FEREEFH 010007 5L o BHIKFF 2P

=

O)Bigth * EHLPFF AN o

Mz »&%FE o P A15 F-780 > = <1 @ & 90cm % 32.5cm 3

15~35cm » § 3 %5}% &k Byt ¢ < Fubio Medical Systems Co.,Ltd °

/

8o

VAl

(8)= A 487 FF & 4

mly

95 5 -

42



3.7 5 Hv

AFETICERPFRF S 2011 & 12 % 19~30 p > ek 5 = 9 pF
~2 Rk R L BRFERE SRR (RAFFRLE) 0 P

BB 4F 20-23°C 0 JRAE I B 60-65%FF o

3.8 B A

F S chp ~ ¥r 3 % SPSS 17.0 for Windows £ 5 #c# o % ipl zt’\*\
FTREBZEN e LT T O8K T F &y (RRI, SDNN,
RMSSD) # Wilcoxon % % %_ (Wilcoxon signed-ranks test) - §F %
FEETMUP<O0SARZEDNFr28FLE o
B heos F g 14 Check my heart 2§ 2118 > L5 4 1 - - RT3
¥ gL > T RRI ﬁa?l 5 2 F A o £ % 1 Matlab R2008 (The
MathWorks, Inc.) & pF AL § (& 48)f%3% -~ 5 RRI, SDNN, ¥ RMSSD -
FH S F - 2482 T RRI 4wk i3 3 E@Fw T A48T HED

80% > A3« WIBH R Ko Hr B RS IR o o E iR

F R 14 SPSS 17.0 38 {7 53 4 47
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o = e
FrE FPILR8%
AT RELS G TP RFHG

- L HEAATR
NGRS R LIRS TS (R I 3

SER A U Gt R R

fun
—\

- g

mos F R A xR R

I=4

SR A IR R I A W SRR
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41FP L H A TTH

AR R F AR S E SRR LT L 46 4 o i

BEMEWARIA e G HEFRETHRLGFE B FRE
Bolh 2 O 4 F A 1S 34 4 EE Sl i 17 4 T b
# 5 16771044 # » £ 3 T35 5 162.62+4.33 2> 0 > §8 € T35 % 56.23

£0.55 27 3 FA AN B 17 4 > TimEE L 16691048 K 0 L F T

Ja
-

0

95 162.0043.34 224 0 RE T35 56.6917.04 27 0 A3 mEFEE b

L2 AT BN 5l - R
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% 4.1.1 <P

BAFH

A Aflle Fiice
LK 17 17
£ # () 16.77+0.44 16.69+0.48
Eg(aA) 162.62+4.33 162.00+3.34
WE(27) 56.2349.55 56.69+7.04
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2 ERA AN~ F R ER B RDE R
RA2HFHER A LR e FF RS e L2 FRe s
P hz A E R ER T2 W EW A e R e ER S

4> 45(GEBS-1)# §59% * 4o f1 4 b 2 4] 238§ 5 ¥ — 4 4(GCBS-1)~

FIIA S F A e E R w5 - A 4B(JEBS-1)E F o4 ] e iE
o F - AJCBS-)~ ER A LI H D FREEHH NI A&

(GEBS-5)82 F%% % e fli i ¥ 41 i@ 050 % T A 48(GCBS-5)~ ¥ §7 1

2 A

EL

S

Hid F %@ 60 5T A BIEBS-5)E F T @ k) il
7 4 4 (JCBS-5)2- RRISDNN-RMSSD ¥ % E A% % B » i % 8 v »

AR T LB AP B F LB (P>0.05)
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A2 RIS F IR R R R

T L SN 2 N=17 F e e N=1T
#2412 (GC) 2 5 w2 (GE) 24 e (JC) 25 w2 (JE)
Item Mean + SD Mean + SD P value Mean + SD Mean + SD P value
RRI(ms) BS-1 792.12 £ 83.27 812.54 +£117.74 0.422 747.74 +72.99 737.6 + 87.57 0.753
RRI(ms) BS-5 799.36 £91.42 816.74 £ 109.78 0.463 725.15 + 66.62 715.54 £ 98.41 0.701
SDNN(ms) BS-1 67.47 £25.48 63.68 £21.28 0.6 57.13+32.07 47.45 £ 14.50 0.6
SDNN(ms) BS-5 55.89 +£20.49 57.90 £20.56 0.65 44.05 £ 14.48 4532 £17.45 0.712
RMSSD(ms) BS-1 53.28 +£20.45 53.59 £23.87 0.701 41.08 £17.37 41.93 £19.09 0.701
RMSSD(ms) BS-5 48.55 +£21.27 54.59 £20.82 0.279 33.24 £ 15.75 34.40 +19.34 0.701
ol GC ER A SN d e o ZGE i 1%@‘"‘5@9° 3IC: F Mgl A JE: ¥ 3 iHe FH&e5.BS-1: &
foas FFR TR %?ﬁAo\é%o6B85 Ehn o FERERILEI A
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3%%*%ﬂ%ﬁ~¥ﬁﬁﬁﬁ&ﬁﬁﬁﬁ~?¥—

AR
ZASHFHAER A AR B F IR BN e ) F R e
Frfllez sp@Fw 2 LR vV REG A SJIHERFHREERFD 5
- /4 48(GEBS-1)& E" £ 4 {140 1 S 238 6 {2 % - » 4(GEAS-1)
F AT R RS % - 4 sUEBS-1)& R v isb i F % e

Bofs % - A (JEAS-) ~ ER X L JIH Rl eEdw 5 - A4

=]

|

(GCBS-1)22 7 % 4o f1d i 4] 2386 12 % - » 48(GCAS-10) ~ F §©
N A e E RS § - A 4(CBS-1) & F 37 1 i e E 1

% — 4~ 48 (JCAS-1)2. RRI~ SDNN ~ RMSSD % » # ¢ RRI 2 RMSSD

44

# - 2 & (GCBS-N)E ER LI dled@d ity - ~ &

(GCAS-1)E ¥ £ 8 > 24Pl & -
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243 ER A PN BN ERT 5 - AR

RRI SDNN RMSSD
BS-1 AS-1 BS-1 AS-1 BS-1 AS-1
Item Mean + SD Mean + SD Pvalue Mean * SD Mean + SD Pvalue Mean + SD Mean + SD P value
© %‘égé)ﬂ 79212 +£83.27  492.66+89.97 0.001* 67.47+25.48 44.04+2434 0.013" 5328 +£20.45 23.91+20.96 0.002"
£ 4y ‘?IJ
(GE) 812.54+117.74 555.87+116.54 0.001 63.68 +21.28 53.37 +£27.15 0.345 53.59+23.87 29.69+26.55 0.009
J{{y %?C)ﬂ 74774 £72.99  520.95+94.69 0.003"  57.13+£32.07 36.06+14.71 0.075 41.08+17.37 20.96+16.58 0.016"
1™
Mo e e « «
(JE) 737.6 £ 87.57 523.71 £ 97.65 0.002 47.45 £ 14.50 43,77 £ 32.67 0.133 41.93+£19.09 19.30+14.73 0.016
;L lGC TR E SR I Ale o 2.GE: EFBR A 4 %’%M‘“"‘%E‘E‘o 3JC'”§TTT*“%%M#“’#‘ o 4. JE: ‘”%TT?#%/J:‘“"E%EEWSBSI
W KRR ER K- S4B AS-] P ERECTFRREER LY -t T HRF I ELATEEFALR -
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MW w BT F T A 4B(GEBS-5)E I £ b IS B s 8 T A

MR SR ER ST A BUEAS-S) s ER A LIRS S e ER S S

> 48 (GCBS-5)2 7% £ 4e U4 o $o 4] w388 {4 % T 4~ 45(GCAS-5) »
FI R P 86 5 5 T A BICBS-5)% ¥ 774 b 4] w8
15 % 7 A 48 (JCAS-5)2. RRI~ SDNN ~ RMSSD© % % 57 > RRI

SDNN ~ RMSSD % £ & ¥ £ £ (P<0.05) -
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FAAER A AR TR RN ESD L ET AR

RRI SDNN RMSSD
BS-5 AS-5 BS-5 AS-5 BS-5 AS-5
[tem Mean + SD Mean + SD P value Mean + SD Mean + SDPvalue Mean + SD Mean + SD P value
£ %Z‘gé)g 799.36491.42  627.32493.28 0.001" 55.89420.49 31.73+13.15 0.002" 48.55+21.27  24.07 + 13.81 0.002"
£ 4y ‘?IJ
oo e F kR « X %
(GE) 816. 74+£109. 78 632.72+79.63 0.002 57.90+20.56 32.31+16.02 0.002 54.59 + 20.82 31.99 + 17.22 0.005
%?é)g 725.15+66. 62  632.54+69.37 0.013* 44, 05+14. 48  30.54+13.30 0.0147 33.24 + 15.75 20.82 + 10.30 0.023"
b o
F(JE)ﬂ 715.54498. 41  632.72+79.63 0.028* 45, 32+17.45  27.20+16. 15 0.018" 34.40 + 19.34 18.18 + 13.16 0.028"
A ILGC: ER A AR EdlE . 2.GE: ER A JIHSFHRE 3.]C: “{{F%Myjﬂ;ﬁlg 4. JE : “{%T?H%ié?.‘iﬁ.&ﬂoS.BS—SiEE’E‘T%'“?*'\‘»‘
FREERZFI A4 -6BSH  EH T FRATRZFI e T HRF I RATEHFLE
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FAS VIR EIEED A O~ (S ER A S JIHEN BT EH Y
WHEN e e EPEREY - BRI A e2 LR o
W ER A e A R R EE 8 ¥ - A 4 (GEAS-1) & % A 4 )
M A B eER S T A (GEAS-5) 5 £ 4o fIHE b FRd) e iE b (s
- 2 8BGCAS-DE FBR £ e flHdirdle@d i s I »4
(GCAS-5)~ ¥ §7 1=4F i 1 5k 1o i8 % — A~ 4 (JEAS-1) ¥ 37 o4 4

B W ER ST ABUEASS) s I M RS - A

RMSSD - 4 % &7 :

(1) 7 GEAS-1 £ GEAS-5~GCAS-1£ GCAS-5-JEAS-1 & JEAS-5 ~
JCAS-1 22 JCAS-5 2.+ i » H RRI % E k8 ¥ £ B (P<0.05) »

(2) % GEAS-1 £ GEAS-5~GCAS-1 £ GCAS-5-JEAS-1 £ JEAS-5
2wt g > 3 SDNN i 8 % £ B (P<0.05) » &t fib JCAS-1 2 JCAS-5
AEEFLE(P=0.064) -

(3) ** GEAS-1 £ GEAS-5~GCAS-1 £ GCAS-5-JEAS-1 £ JEAS-5 ~

JCAS-1 #2 JCAS-5 z v i » H RMSSD % A2k ¥ £ 8 (P>0.05) -
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245 ERE AN IR L BN FIFER Y - L

RRI SDNN RMSSD
AS-1 AS-5 AS-1 AS-5 AS-1 AS-5
Item Mean + SD Mean + SD P value Mean + SD Mean + SD P value Mean + SD Mean + SD P value
[y %Z-gé)ﬁ 492.66 + 89.97 627.32+93.28 0.001" 44.04 £24.34 31.73 +13.15 0.023" 2391 +£20.96 24.07+13.81 0.311
X 4¢ ‘N . ]
How e ?(éi; 555.87+116.54 632.72+79.63 0.001* 53.37+27.15 32.31+16.02 0.002% 29.69 £26.55 31.99+17.22 0.463
e %?é)ﬂ 520.95 +94.69 632.54+69.37 0.001" 36.06 £ 14.71 30.54 +£13.30 0.064 2096 £ 16.58 20.82 +10.30 0.552
e FEke * *
(JE) 523.71 £97.65 632.72+79.63 0.002 4377 +£32.67 27.20+16.15 0.018 19.30 £ 14.73 18.18 £13.16 0.5

F A R A o 5 AS]

i

D 1.GC: % 4l gndle o 2.GE

i 2.8 ¢ & 4 flif i R i e 3.0C: F47 ki e
HRE R % A4o6.ASDH: S

£F 7 4.1
CEFBRERZ EA\éfﬁ_oTﬂtf‘}J%%%\»;ggg;%g;ﬂ o
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4.6 4R A > B EBRE S JIEW - %"%‘*’Ti‘%l%ié 2 ERN 2
L IR

A6 AN ER L ER A I e F IR e 22
PR R RS E2 LBV RERE M REEFR LY -
A 48 (GEAS-1)& 9 £ 4o I W dr 4 2@ 6 18 5 - & 48(GCAS-1) ~

E xS0 T B w6 5 % T A M (GEAS-5)8 E9 £ 4o T4 30

rHleEd s w T A %_(GCAS-S)‘%—:TTf Ho IR BHiss - A
(TEAS-1)87 5 57 154 i #5241 e 8 8 15 % — A 45(JCAS-1) ~ ¥ 47 74 30

P eFH % - ABUEAS-S)E F I TR B I dl e @R 8 51 A
45 (JCAS-5)2. RRI ~ SDNN ~ RMSSD % o % % &7 °

(1) & GEAS-1 2 GCAS-1 - GEAS-5 & GCAS-5 @ % 2. RRI i
¥ LR (P<0.05) -

(2) & JEAS-1 £ JCAS-1-JEAS-5 £ JCAS-5 3 % RRI 2 P &%
2(P=0754) AEHFLB -

(3) ** GEAS-1 £ GCAS-1 ~ GEAS-5 £ GCAS-5 ~ JEAS-1 £
JCAS-1 ~ JEAS-5 22 JCAS-5 2. SDNN % % &7 > * A2 HEF LR (P
>0.05) o

(4) *> GEAS-5 22 GCAS-5 2. RMSSD £ ¥ ¥ % 8 (P<0.05) °
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(5) ** GEAS-1 & GCAS-1-JEAS-1 ¥ JCAS-1-JEAS-5 £ JCAS-5

2. RMSSD g% %71 » ¢ Al ¥ £ £ (P>0.05) -
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246 H4M A 2 B ER L TN - F

AN 2 N=1T

F Aok 2 N=1T7

241 2.(GC) % % 2. (GE) 41 2(J0) % % 2 (JE)

[tem Mean + SD Mean + SD P value Mean + SD Mean + SD P value
RRI(ms)  AS-1  492.66 + 89.97 555.87 + 116.54  0.011% 520. 95 + 94. 69 523.71 + 97.64  0.754
RRI(ms) AS-5  627.32 + 93.28 632.72 + 79.63  0.028" 632.54 + 69.37 632.72 + 79.63  0.754
SDNN(ms) AS-1  44.04 + 24.34 53.37 + 27.15  0.179 36. 06 + 14. 71 43.77 + 32. 66 0. 754
SDNN(ms) AS-5  31.73 + 13.15 32.31 £16.02 0. 701 30.54 + 13.30 27.20 + 16.15 0.388
RMSSD(ms) AS-1  23.91 + 20.96 29.69 + 26.55  0.507 20.96 + 16.58 19.30 + 14.72 0. 754
RMSSD(ms) AS-5  24.07 + 13.81 31.99 + 17.22  0.023" 20.82 + 10.30 18.18 + 13.16 0.358
160 ER A Bl e 2.GE: A N B % o &Kﬂ%ﬁﬁﬁﬁﬁﬂ@o&ﬂﬁ%?ﬁﬁﬁ?% °5.AS-1 :

%A 4
EHECFERERIL S - 24 °6.A5-5 ¢

LER SRR N
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B~ R 2, 2009) o BTl pE R B oer g B L o [ ARNCARE T
FAE O LR R P kk R AR F L F U

ol R e R e R 3 ﬁp‘s’ﬁ % (Ilmberger et al., 2001; Juergens, et al., 2004;
Sadlon & Lamson, 2010) o % e 5 2. 2 & #4 50 5 248 U~ L o
AR R e B R 2 g Kotk 1T B R o
W pl L g A g k3 & om 2 st *  (Braunschweig, 2006;
Schnaubelt, 1998) - 2% 3 2. % é%‘ HER XL e flgek s 17 2R
HH PP 16 meE i ug R 3k 0 K 94%- Timberger £ (2001) »
Juergens % 4 (2004) 27 %% > FREB LER A N H M A =
BOLS- R SR FIEE o e A 2
FoORIEAR ERE S F By LR o rEh e 18- i

MR F Rt e BEMFLE  BEARAE o T b A

g0y
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£ el SR AL 6B SR HT i 2 e
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M FIEEE A A TR A el > F 5% e P BEE FAlE (Worth,

Schacher, & Dethlefsen, 2009) » & &5 Si& & {5 & * £ So | < 32

=1
=\
o>

ﬂz\TPipX)llgd]ggiftJ #E 2o 2% A R IR R

7 :u_‘_‘fi\’\?"/l‘ %Iﬁ_"

—
ﬂ‘,\

L
Lo MFRFRFFEF AN N 00 7 R PE
Ehots % - A4(P=0754)2 %7 42 RRI(P=0.754); e * £
S A AP P REC L o EH SN - AP =0.011) %I A2
RRI (P =0.028)° " % i o pF £ L 4. RMSSD 1% 7 4 45 (P =0.023) >

BAE A I B R E 1 B R A G B s BT T

ARSI L FRRATF FENPFE LT OLET R
Hoe grpl Qg2 gt M endg iR 5 RMSSD » Frathe F %8 & 2 4
%5 SDNN - 5 % 5 % 1384 » RRI &% P8 6o 5 ¢ B 5 p) e

- A

HT.

BB E RIS (SR e - A4 Rl FRIEET (P <0.001) & £

se i e (P=0.005) ~F§7 4 e (P=0003) 428 F LR
PEERSL R R E  FRERAN GERR S ERIRH G
BRI EPRREE - NF IS o SLEPENNE LS R R

o F R e L M S 97 E (Javorka, Zila, et al., 2003; thiE

B amE R~ EF E2004) o AFET FRED S RRIE K (& F 4
By & Al m @ How % - A4 RRI (792.12 + 83.27) » 5%
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- %~ 48 RRI(492.66 = 89.79) ; %T’Tiﬁ’ B EEE W R - A48

RRI(747.74 + 72.99) » 5% — A 48 RRI(520.95 + 94.69) » % % f &
#om kg2 SDNN - £ e 58 2iF# % % - A 4 SDNN (767.47 =
25.48) > i 1 % — A 45 SDNN(44.04 +£24.34) ¥ 37 74 i o8 5 %

% — A 4 SDNN(57.13 £ 32.07)» i #+ 5 % — 4 45 SDNN(36.06 + 14.71)

BN L B AR A S ke RMSS s £ 4 fi#hid w5 - 24

RMSSD (53.28 +£20.45) > & # {5 % — 4 48 RMSSD(23.91 £ 20.96) ; %

SRR WE 8 % - 445 RMSSD(41.08 + 17.37) 88+ 15 % - 2 4

RMSSD(20.96 % 16.58)+ 4R AF i i< » B 77 38 8 {5 2 40 78 1215 0

\

PR RH EEET AR TES 2 R o FB%ES Y Javorka

A I RO S F AR A R REAT ppl 7] E B2 (& RMSSD
(R @ LR#g) & RRIEEF G i w2 o e fram g 2 P8 6w

/R I o Javorka #7  Agon i e 7 1 -] BF > RMSSD £ RRI 75 P &

AR om@HBOpRFEER DT RR RaE b BER S

—

58 g etk 3 B (Javorka, et al., 2002) o % FFiE &+ 15 5 A

m-“t\"_

RO TEICFLAREARFIERIEACEERRET M E R

SEPR R PR AT L RS 22011 & 2 AR A AT
% 3 SDNN ~ RMSSD ¥ 5 #t 8 2 484 4p i > # ¢ 2 RMSSD & % 4p
Frdlg ¥ A8 > eAfs% SDNN XF PAEST » Vi $7m3F3
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Eucalyptus globulus) : ¢ % 37 ¥ 7:&v » R A+ : Portugal -

gEd ARGt B § Ty AT dr et 4 in

Gas Chromatography-Mass Spectrometry (GC-MS) » 3% 4T :

Retention Area % of | Signal/ Scan Description
Time Total | Noise
(min.)
1 ]22.599 22.599 1.431 56 1R-.alpha.-Pinene
2 |25.727 84626 9.093 189 4-Isopropyltoluene
3126.213 59939 6.440 143 D-Limonene
4 126.386 772776 | 83.036 | 1771 | Eucalyptol
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officinale)
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N\
)

7T o R AR !India e
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Gas Chromatography-Mass Spectrometry (GC-MS) > & 7% % 4T

Retention | Area % of | Signal/ Scan Description
Time Total | Noise
(min.)
1]25.251 319044 | 14.395 | 861 Benzyl Alcohol
2 | 28.764 106349 | 4.798 | 266 1,6-Octadien-3-ol,
3,7-dimethyl-,
2-aminobenzoate
3131.558 276952 | 12.496 | 739 Acetic acid, phenylmethyl
ester
4137.953 119096 | 5.374 | 253 1,6-Octadien-3-ol,
3,7-dimethyl-, acetate
5144.601 101299 | 4.571 | 259 Propanoic acid, 2-methyl-,
octyl ester
6 | 65.203 602052 | 27.164 | 960 Diethyl Phthalate
71 71.905 29361 | 1.325 |51 Heptanal, 2-(phenylmethylene)
8 179.002 33075 | 1.492 |56 Tetrahydrofuran,
5-methoxy-2-methyl-2-phenyl-
9 |86.335 629118 | 28.385 | 532 Benzeneacetic acid,
phenylmethyl ester
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