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AR ETfERY AR A AT MM 4 w4 (linalool) T g ¢
fg (linalyl acetate) 2 Jk B v“ & » i {F¥f o » 15 & 4818 > $HiRrTiEIe
ABRBpANEH NPT FEHRL WL BT A ERETIT R fig 2 e B G
0.67%, 0.90%, 1.16% % 10.48% #F % 0.3 mL 4r » 200 mL ZA4F K & {7
FHEr RIS LR R RERE Fraiodhp v~ EE A
Ao x229 2 T3og#i 2643 f » T3 5 55210 =7 » 48795
w 2948% TRV RABRT LA BE R

& » 2 H ek RV
Blzo E B OH S A Hp A SRR
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&

2ol S ¥R At e 7 (paired t-test) ofRow BRETOF

zZ gt o FREEET el o FRREET AEFIELE

(p>0.05) F S o prig 52 XM T % (p<0.05)
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A4 = 4 ¢ linalyl acetate Jk & ' &% Jﬂz DU fEon 15 A AR o # A
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Abstract

This research aims to investigate the effects of different proportion for
Lavendula angustifolium essential oils (linalool/linalyl acetate), after
inhalation for 15 minutes, on the autonomic nervous system function of
nurses working in different shifts. For the study groups, the proportions of
linalool/linalyl acetate in Lavendula angustifolium essential oil were 0.67%,
0.90%, 1.16%, and 10.48%, respectively. Eac individual was given 0.3mL
of the extract of the above 4 concentrations, mixed with 200 mL of distilled
water and then inhaled for 15 minutes. Nine healthy females nurses from
CHIA-YT Christian hospital were recruited as the research subjects. Their
average age was 26+3 years, average body weight was 55+10 kg and body

fat was 29+8 %.

Heart rate variability (HRV) was carried out before and after the
inhalation. Results from paired t-tests showed that there was no significant
differences (p>0.05) in heart rate variability for the control group. For the
study groups, mean heart rate (MHR), was significantly decreased (p<0.05);
the total power (In TP), systolic blood pressure (SBP), and QRS wave were
significantly increased (p<0.05). Changes between the four study groups and
control group were analysed using Analysis of Covariance (ANCOVA) with

Sidak post hoc test. Results showed that there were no significant

v



differences between the study groups and the control group (p>0.05 ). In
conclusion, the effect of inhalation of different proportions of Lavendula
angustifolium essential oils on the autonomic nervous system function was
different. Increasing concentration of linalyl acetate in the Lavendula
Angustifolium essential oils was found to reduce the sympathetic nervous
system activity and elevate the parasympathetic nervous system activity,

which can lead to a physiological relaxation effect.

Keywords : aromatherapy, lavender essential oils, heart rate variabilities

(HRV).
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241 FLH P ES BT 5 TR A T,

42 Fflelep o BECFRERE T IS B,

FA3E AT HD X PR ABEITE ¢ faz kA 5] 0.67%%E B
B RE O EFRER T (S B

44 F 2T X ITHFHEEE T fa kR 5] 0.90%.E B R

w BB O EFRER T IS B e
2 A5 F 2T M S I EBEITA L Ay kAR B 1.16% %

o BRET S F R G IS I B
A6 FEATMM S PITAMBEITE L gz kAR ] 10.48%

w RE S F R T IS B

ix



ET 4T ) P>

SBP Systolic Blood Pressure ok éfﬁ—[i

DBP Diastolic Blood Pressure £%-3k R

MHR Mean Heart Rate o g

SDNN Standad Deviation of all TFETHCE R EE
Normal to Normal intervals

TP Total power X

LF Low Frequency power MAE 74 5

HF High Frequency power BAE S 3

nLF Normalized Low Frequency LI RURLE B

nHF Normalized High Frequency FAHICFAESF

LF/HF Ratio of LF to HF % g #p 74 F b

L/LA linalool/linalyl acetate b A O NP RN i

E L fa 2 kR




L1 =5 4
11 R 1 (/R 4

WILA A A WA LT (RFER-%72T 7242 Mm%
2 % 4 »2007) - Fialho & %~ (2006) i*f{d‘%*éﬁ& A1 ied] fs " 7 3R
FW pELEE E%%ﬂm??‘i& Rh Flh B2 & Fm e b
S ?fi}}% o Fischer (2003) ipdia TR ,Q}rﬁ L N *g)i}[iamlk =

P

N

N ERESESEY LR SR

1.1.258 1% %5 &) N

2 2% (World Health Organization) /£ ¥ 7 & B # {fc B 3 ¢
Bl 7t * fesof 2 o fp 0 FIRISL B FEh A # ez 0 2 poen
LR B R LAE ix & (Burns, Zobbi, Panzeri, Oskrochi, & Regalia,
2007) > B TR A %5 B ™ > %# & 24 %k 24 % 2 (complementary
therapies)’ &4 4% B (massage )~ = % % # (aromatherapy) - Ié?l = (yoga )~
# 7 (chikung) % » FI@| (7% v g% > 970 @ &b 5 A Boor i * (Holmes,
Hopkins, Hensford, MacLaughlin, Wilkinson, & Rosenvinge, 2002) » # #
"R FiE 5 B ¥ #® % (Smith, & Kyle, 2008) -

> 4 F iz - A4 K 2 (phytotherapy ) > & * jide 47 5B~ &
et o (Takeda, Tsujita, Kaya, Takemura, & Oku, 2008) s i& * b >+ %
ACFFHIOTERNE LD W FEAEY AT bl et 2 (Nguyen,
& Paton, 2008) - § "> 4 #E¥ 2 % | 2 fLeg & ¥ (lavandula) > d H 4%



WA ke F R A ETF T AR SR R - 8 (ThET R A
AL R EHIFF SR F 0 2004) o F A ISHETAR G AR
FTm s FEfe b2 A Ttk a S AR AR LRI

b

5 ﬂfri"/ 92 i 1) - T gk i (Nguyen, & Paton, 2008) o = % Jf i+ @ *
SEFE BT 4o o $HR Y i Bop & 2 3 v 3 5 8L (Cooke, B., & Emst,
E”mm)vﬁ%iP2§%Wﬁﬁ%ﬁ“%kgﬁ&%ﬁé#&mé@
(linalool) ¥ it 4 ¢ fiy (linalyl acetate) 2. Jk & ' & » A §R e 58 »

BASR Y EREHSFRALER Y FHF L R o
L1355 9 %7 45

FEPFPY L #RE® I =~ (Lavendula angustifolia
inhalation ) = % J,%‘ % B 5 2Rt (relaxing) ~ 7 #& & Jg (anxiety) (Lehrner, J.,
et al., 2005; Snow, A. L., et al., 2004 ) &2 2 & p&fR 3% ( Buchbauer, G, et
al, 1991) BAGLET 3 REMHEETRY 2B SF AL 25k 1
3 Z g 4~ f¢ (randomized controlled trial ) ~ $& < RHEHEF F &

(double-blind studies ) ¥74% 2 4 M F S #cid > #7105 F 5 > B £ A5 PR
TP HE ek AT Th (35355 4 520045 Cooke, B., & Ernst, E.,

2000; Basch, Foppa, Liebowitz, Nelson, Smith, Sollars, & Ulbricht, 2004;
Holm, & Fitzmaurice, 2008) o



124’::t B e

BT 2 MR L e r R TAR S e SR TR FOR AR T
B B AT b s RN M T g 4 ”‘:g;%.tﬁéw}mx}ﬁ\ 1%
2 8 _gﬁﬁ;‘f@? iR R S ﬁﬂé@aﬂ: B o AE o L AL T
P B blhe D A T NERE R TSR FE R R L pg e

Bz ? FER L3 hEfRpH ok o

.‘_

AEFTRY AR ERTHH S L UE FE (linalool ) & it 4 ¢ fip
(linalyl acetate) 2.k B 0] » &% ARTFTanER L | £+ > & % 9 5%
44 32 3 R dew FRBPIEOFRIRBF SRS LA G DE



2 1 E —I ZE’ l:’.;‘_ /J‘\ ‘\%;Lb
AR R

B A AR s R PT U R A NP RA R R A
EoFEKFARIPNTURAIERN S SREH LN E p Ao
AAE R AP LA P RE T RS R LR B el
SoPER ARG SRR M AR B R ArR TR A

PAMNGeHIRAGEHARHE A2 L L ET P
ENCRr ok R 1 LI B AT IR I S I S AR O

( Sherwood, L., 2008 )

2

) am h e s 2 ) s
PAAE RSRE T REMP) PHAES RS PERR L R

T\4

R A2 pAc@Eploisr §F Eij‘i—% (norepinephrine) » % #* . 5%

2B %t HJ}&% %< E(Bi-adrenergic receptor) @ < HITHG 4 5 0 v priE

2

b
o5
K

-5 @ BB A G EE R LT Rk (acetylcholine) (T At BRZ
# > %(SAnode)z & ¥ #& 4% < % (muscarinic receptor) i « gif 5 M o
bk 300 0 LRA GIEH N E R g B ORE % B(a -adrenergic
receptor) v A & i i FoleHF o & B S D FIER LRI ORARLE
(B-adrenergic receptor)B| & & # 4F% > m BT o TR AR A G F
2 0E® Pl o G oo TR PR el B E R AR I IR G
& 1Y I 40 52 B 5 ¥% (catecholamine) effc > ¥ - T & E G T
XD REA G fed s B e o BP Y fRA G K BT B O R

BHA TR VAR SR B A eI A R 2 el % (Gorman, J.



M., & Sloan, R. P., 2000 ) -

LREBURA G E o BRA F P T AR 7 A F b
Ten ik A fRREG - T 4)5 AR TR & o R B A e
BooRn 0 RH S EURR B4 R P s R S
S P S A AP AR BERT FORE KB R
TR AAPIRARAH O S R SR B Y ARE S 5 - 3
FEBA R FFROEALR(E

oA ;"Uij‘{’a{% BEEE G R ERE S
<~ % > 1995; Sherwood, L., 2008 ) -

AR FHRT ORIRALEE LB TAIPNESL - WER PR
B AR RER RN Sfo B ST F F EARF ho 0 BB

BFACOEA  F RS fAaR e iEd o

212 p AR AR EE LY

NS

SRR AMNEA NG ET A LA - S LA TR F

£l

4% £+PR (discomfort) ~ & Jg (anxiety) -~ 33 (weakness) ~ % =+
M RS ERL A R O S RS E S - f R LR ek @
cfsdk & (pH) ~ TIIBC i 5~ 0 B~ ot ek o 5 % B (heart rate
variability, HRV) % » # ¢ x o F SR crp| & > % TS N %-p 2 4
EeE g s @A BB E (MR B 0 50 E £ % R 4452000
M I HUBA RALY > B > PaRdE 2009 21 5 1997)
BB E > ST A E AN E e R R RX K (7 iR
B~ #E F O (valsalva’s manoeuvre ) ~ 1% ZF 4 F B ~ 27 RIE S 4 &
TUgces 4 1V RIZR > RABUEJRER 3 2 X 304 B3 B 0 s 3 (Mukde

BEI R SRPEEL 2005 p A Kk h (S %E’v%fk%% T FE



DRI A F A o - A fd TR L E 2 hfi AT o d At p R w R
Do BB RLRAGEF 0 f NP > MaFR T B FE G
AR SR %&,g DIE KL B o B g (depression) € 3 v o i
Bonfegd oo o Mapes A i § - i LA A 54
(autonomic dysfunction ) & & % ﬁlﬁﬁ o0 LY R AR Rg) S Tl (8
B o
FRCHFREEEFRP 2R E T nd o vk BRE BIRR
RECZRBAIIIFE > BGS 2 AR CTERAZ LR -

22 F R

221 w8 T K

o R E g e oo B EEER 4B (interval ) T e 0 - A4
G P b - B R R AR BT B g R IRE P
SRR B B Ef U] AR 0 TR ATE Rk
Tos EFAEARRDLE > MR LBHZ Lo FRE (Mikde s B
BRI EwP - @55 2005) o

wFRgEVAT T REF ST TR O RAERS BFED
AAE R AR > ¥ A CERT BMELBE T F HfF T o RR B EE(RR
interval variability)fgd s % < B F oo F o kE ¥ 1L RR FpE & &
Zoo B (BukdcE A 5> 2005) 1996 &£ R A FE ’-’%ﬁigﬁ?fi £

( European Society of Cardiology & North American Society of Pacing and
Electrophysiology ) # 4 » w F 82 § - B ¥ Frpiop L4 54 A
FE o AW FRR AP T A LR A 47 (time domain) % HE & A 7
(frequency domain) = %< f84( FR B 4 ~ 8L £ > F A 44 2000) -
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222 FEE 72

Ao FRREEBRA S G AR T ARG Y Sk SA BT
BTy > d 53t 2 vt o St B pe I RS
AT E I MR A L aty o U RELARRE R IR - Y
dn g o
(1) SDNN (Standad Deviation of all Normal to Normal intervals): it ¥ & {+
CSHERH R > TR d WS P FREE R AT
g o m R AR §AEF I e e SR e L HT
PEVRIPEBEFROERERL o PR RARE S L4
g 24 /] pF o

(2) SDANN ( Standad Deviation of Average Normal to Normal intervals ) :
AP epEFaTiar ol ¥ IS5 A4 RisEP 5 H
WEmL - PR REFROCFEER

(3) SDANN index ( Standad Deviation of all Normal to Normal intervals
index) : A3 B & SAo &G ¥R RERL L RE TIOE
P L A E T S O

(4) RMSSD (The square root of the mean of the sum of the squares of
differences between adjacent NN intervals) @ it ¥ @t # 2 @ -T 3
foeia= 42 o

(5) NN 50 ( Number of pairs of adjacent NN intervals differing by more than
50 ms in the entire recording) @ & ¥ R H L EAZE 50 F §) =
#e o



(6) PNN50 (NN50 count divided by the total number of all NN intervals) :
APHRE K o B L EATIE 50 E fy et b o

223 AT B A 52

B R AN 25 A A F Bliesk o VU 02 B AR g
= 7 o & AR (VLF, Very Low Frequency) » 447 (LF, Low Frequency)
4% #7 (HF, high Frequency) > % 7 &% it e L g7 3 > P w23k
54 TRl kTR (BB E L > 2000) -

# FHE % % B 4~ 17 (power spectral density analysis ) &_& 477 & (
REH) BEAT RIS G AR 224 f L B2
¥ # # (Fast Fourier Transformation, FFT ) frp # i fF#- 3] & 3+

(autoregressive model estimation ) = & > pt & f& = ;2 7 1] cn & Kk 4p
fe o—ékﬁ‘f”**—g&r‘f :
(1) TP (Total power ) : g7 5 » £ B2 #F 5 L <04 Hz > #p0 ¥ wp+FF
(2) LF (Low Frequency power ) : M#g# & » £ B2 453 % 0.4-0.15 Hz
c g MR L ¥ R R R e A LR EE AR
HEag g SR ER
(3) HF (High Frequency power ) : § #g# & » #3247 % % 0.15-0.4 Hz >
AR ROL ¥ R R g N AR EA SRR
(4) VLF (Very Low Frequency power ) @ & i<#p # F & (MAg # 5 » # B~
2 M F % 0.003-0.04 Hz » 45 18 MO fe B e # o b 7P 3P e B dc o
(5) nLF (normalized LF) : # # it f#f 5 Jb o d4n Ol a4 5/ (% 5 -

AR F) *100 0 & 2 R A GE R



(6) nHF (normalized HF ) @ ¥ it FAg 4 0t > Jg A= 5/ (34 -
B EAE ) *¥100 0 A R R A SRR o
(7) LF/HF (Ratio of Low Frequency to High Frequency ) @ & % i< 3 #f #
Foo R B R/B AR T g RS A R SR ke
Malliani (1991) % < ;ﬁﬂ WIS A FTF IE KR P ] ek BT PR
ek 5@ F 5 %4 (high frequency, HF ) =148 (low frequency, LF ) =
Ao FAE R A frd fo el RUEL e A o STIIX LSRR A o MOE & A
Bl RBA P R 7 s fon g iBH SR RE 57 B oo
Kuss(2007) % 4 #-P¥ 3 & 4% 4, # (SDNN) £24f 5 4 4% 43 # (LF, HF
22 LF/HF) 2R & {8 9718 enig > - 3£ (bias)tt #i0 B % 3 LpFis & 47
IEGFLFCL o BT SRR BRI 2 T T R e
m2 A HF- 2P ~F 2P BRI E (T £202007) o

224 KR S

BERE AR (2001) 4R 4p i 2 EAGLSEP EH G 3 f3 10 F)
FA - F i e BECHR > TEERBEARES 4702
CFFREAT AT S L EER PRV R AR R
RBRF TG~ p AR GEMEZRE AT R RBE Y
ERER A G TR R F MR B BBETFER R AN
W2 FELREY D aFF~ 1 (Yien, H W, Hseu, S. S, Lee, L. C., Kuo,

4

T.B.J,Lee, T.Y., & Chan, S. H. H., 1997)

PR T G 0 FIE L (2003) @ F s FRRB M AATEIFR IS
MG Z FTIEHFERE NP o R R, T 5 941 F 0 48

LS AT o B B TS KRBT MR e h AR B
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A % =HpsFuplgod? TP~VLF-~LF~ 2% HF P &34 > LF/HF
R I R T VRN - A TR S
ARG IRZ RN G e F PR ANE S PP R D
LE/HF 8 5 7% » 7 i % & 24 g & Boengy & o
EREeFRRE2 LF 33 P ERFHAM > 2784 E04
"EEFLRARR e (BLE BRI o5 Findr > 2006)-
Szollosi (2007 ) % * # 3 pEfR v+ ex 7% ( Sleep disordered breathing,
SDB) & & F wighBp b & 21 = Adle o - B3¢ fRA|pER R
#% (central sleep apnea, CSA) (54 7 A 44 1 A Timgdl
552+52) » ¥ - 5 g ApEA MR (obstructive sleep apnea, OSA )
(94114242 X T32Eds 52445.6) oM p e A rpew it
¥t SR e IR e (7 7 TRIIPER A 1L 5 ] PR
His ) VLFE # 40 (1.89+0.54 vs 2.96+0.46 ms’ p<0.001) £ LF/HF 3 4t
(1.2£1.0vs 2.7£2.1 & p<0.001) -

22.5 & R R B F] 4

2251 #d6 ~ 2w s A%

B (2001) F2 4t ALY FRABER D (1) 2 %
IRREAGRERREAH G2 H 0 WEEFEES T (2) H 1
v EPEY (40-49 &) » BB M EH N BT 3RS0 AR
BEE o (3) T ar B (40-59 &) » LR M SR L
ERINON- RS - E R S B
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49 f b4 bt B HF 2 HF% - @ 7 121 59 &+ 4 % en
LH/LF % LF% o Bddp 4145 RS ahp g Bt ']i",é FA8 D
LRER A BRE2 (& HF £ HF%: § et B plsg) (Kuo, T.
B. I, et al, 1999) o At u| @ 8mA » 4 & L FL BT p 564
(estrogen) ¢ 7 & < g4 G5 (Saleh, T. M., & Connell, B. J,,
1999 )

Choi & 4 (2006) 4 ¥t F)1 B o B ¥ 3 AF & x a2zt 2 WA » F)pb
FrrdF B EfF TRt o Bk 135 = (57 2 4R
A T8 e A ) o FIRe 4 (#F#E 36.1£7.4) hHF (5344.7) ~LF
(7.8£6.4 W 2u 2 WA (#E & 5 37.7+£8.5 ) HF(3.9£3.2 )~LF(4.2+3.1)
PR B (4% 5 p<0.05,p<0.01) o2 % > £ wm#Eds ~ fa*% % HF ~ LF
2.2 3 M % (interaction) » 2% v A gE#27 LF (p<0.01) ~ #dLy
HF (p<0.01) 3¢ F P 4pht - S/ A r 2 ®E p A4 St B> 28
A2 HF &2 LF MM« ZrAFEa2bW I RA T 3 p A g
H#5EiC I % o £ ® Framingham 2.3 A4 > 2 ¥ £ L 2. LF %5 K 1
BEEL > Ble TR ¢ E0 % A2 1.7% (Tsujietal, 1994)
2252

Srinivasan & A (2002) "7 F E# A H 2 PO FRER

Bt BERAET AR 2 T g AR

(1) 2% (6-11 &) tsb = & : HF, nHF * % (p=0.002) » nLF, LF/H
1A (p=0.002) gt 2 (p=0.03) e

(2) & 4 (2030 & ) fsb* pF 1 HF, nHF * (p<0.001) » LF, nLF £
LF/ HF + 2 (p=0.066) » = g+ = (p=0.000) -
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(3) & (60-70 % ) Rl x £ 8 o
LEEBTEZEE EEA SRR A A A B R A S
MR > mEE AR EP RS AN GEERL
Watanabe % 4 (2007) #¥@EE 22 (974 6ix4 4 T
E 422443 K > BMI £.222435kg/m2) ¥ 74 B R e SRR R > A
I ik (Prone posture)fs L £ 2 T iR {s Wk = o B FE R - el R IDP
BB 504 BEKET
(1) & & (Prone posture)fs Téple » 3 FEF A FR¥E 3 5 A7 &
FUHALPR o BT RehFE R A G R E o pE B 4 (p=0.001) -
(2)T Rfsk = o=t T k4 LF %% (59.87+20.88 vs 37.61+18.46,
p=0.001) > LE/HF # % (3.00+3.07 vs 0.82+0.65, p=0.001) > HF i
M (577.78£650.45 vs 2145.69+3320.78, p=0.001 ) - nHF i i<
(35.84+20.87 vs 58.42+18.12, p<0.001) = F % B = 6 Hi2F M ¥
BAR > T RehZH A n BEN A2 SRR (p<0.05) o
ARG AL EL R SE R A BIAEA ERET
oo BRI - KT RREF RFPRAEA LREE (RFH T
B 2000) o SFE IR LE BB F R R AT RS L R
TPt RETARM AT L R R F S R e R AT R
2 FEHE o

e
":1\\—
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2.3 % 4 # ¢ (Aromatherapy )

23.1 &%

Aroma #_* 4 A vk Therapy #_* £ F 2 hg L - H z%ﬂkﬁiﬁir%{
AR RN B AFEd Bkt o MEFEL

2_ & & 1% >z (Thomas, D.V., 2002 ; Holm, L., 2008 ) - = 3 i &_—
FAu et 2 A e 2 /a7 T (Nguyen, & Paton,
2008 ) -

232 @ % 3N g

XA KR AR R BB R S Nk
B~ AR ~Br s EFBBEEE > E T H e MBS G
bl o AF i S T RAC o A - R AR AR L IR 4
A g AW A4 F R BE IR B GInA 4 BT‘&E e B e (T
T h ~FRES T EF2000)c fAERR FFN B E S B IR E
RSk fTE AT R SRR BB A A PR
Y ;R 6~ % ¥4 ~ | (Nguyen, & Paton, 2008 ; Buchbauer, et al.,
1991)

BB AU R A S D I IEEY 1
BB B I I FROERR > R A AL T RFFEE DE
(Holmes C, et al.,2002 ; Smith, M. C.,2008) » £ d T4LF K21 4 A &
Brdbd o E R E WA A4 4 I b TS o dood B eE e 8L b

e (S5ELE 4 52004 5 B 0 2005)
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2.4 5%

R FERLI N S A P NI
wofr A (8 7 & 0 2005 ; Cooke, B, & Ernst, E., 2000) o ¥ % e3P~

= E T ol

(1) 7452 (steam distillation) @ % -K 7 F #B4e = ¥ 2 4 b Z 455
BAris B b R 2 B E o

(2) BRyriz (expression) @ BRyp2 2 #fif2 S g 2% p 2B -

MEAZWF =0 gt e o FIHE o

(3) PaengE @ 2 JU% BE 2 Gek2 s fcfi e M B 0 @ F g ek

A48 e o W 18 ,T;h BB R B UEHE R R e D
B AT 2 2 ’T}Up R DA o

(4) gk - § @ 3 B2 (hypercritical CO, extraction) @ — #5472 §&
B RBE P2 48 2B kR BRI > FERH IR
ERENMAL - BREDZIBFRHT G ABEE: (a) TIPS E3
F s (b) B P OMAEL BRI F TR G %5'%"1 = F#a s (¢)
PEAPTRRFFIEES (D BRHFFT N - RFTF Bk

’likﬁ%%méﬁﬂ*°£%ﬁ~§@wx3,ﬂ»aWﬁm,
e TR sa‘ﬁﬁ@:’?ﬁﬁfﬁﬁ*i kIR MR IR AN Y > HON IR
&G S F (REE 0 2000) o



2.5 F &

251 F & & 546

% 7% (lavender) Btet- & ¢ &2, 1-4L (labiatae) % & ¥ & 48
o BAEP T ARG S BRI A RSB - HA L FE S

EREAE H s A A (FRERY A 2RERY L F LT &
%

¥
PRENERFR X 2 BL o T FE RS | PR
ARk o mE G TEAET 2L 5 ER B Fekika Fac v

A4 (Denner, S.S.,2009 ; 3% iF % - 2002 ; 3% » 2005)
252 A B W b B e

B2 XA 308 SRS A e EeniEr (Lin, PW.

K., 2007 ) $ 21 & e= & 5 it 4 fi% (linalool ) #2i7t 4 ¢ fin (linaly acetate )

(Umezu, T, et al., 2006) » # =& ch= & 5 $ = ’T”.: (terpinene-4-ol ) ~ f§

% (camphor ) ~ & # % f% (lavandulol) -~ {37 fis (1,8-cineole ) ~ 1& #5*

—¥¢

( limonene ) ~ /@ ’fﬁ ( a-pinene ) ~ 3% ’/fF ( camphene ) ~ 7 3} ’7%

( caryophyllene )~ B-myrcene ~ p-cymene - cineol ~ borneol ~ geranyl acetate
caryophyllene¥? lavandulyl acetate & = & (3% E% ~ § # Iéb] ¥4~ 3

% % »2005; Koto, R., ect. al., 2006 ; Umezu, T., ect. al., 2006; Prashar, A.,
2004 ) »
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253 F 2 & cha R

Basch % 4 (2004) 41 > B2 WE AT MM AF LG HREL o F
» AT E|E 11 0.3 mL - A N b Pﬁ%ﬂl)\ g (BR4K 02004 ) -

254 F 2 MR e~ cpE iy

ﬁﬁiﬁﬁéﬁi%ﬁﬁﬁax’wW¢$&&%$¢&ﬁ
(Denner, S. S., 2009 )  Linalool 4 linaly acetate 4% B 2_ {5 » ¥ L i# b
e J]% PAR BRI < A% 19 4 45:% 7| B *# (Prashar, Locke, & Evans,
2004) c F A H M E Fror pER X K 5~10 A4 Vi FRRL
% (Torre, M. A. L., 2003) = F]p* » 4 Jjg T X Rl § FIHE B pl3d chpt
FEE  FFLRFRL o AT FHE P15 S T

255%&$ﬁ@@§$@1%@ﬁ%%@
Lin % %+ (2007) &4 73 &% % A #7i8chE & 3 4% (Lavandula

angustifolia) *f 5= » ’:@;k%%ﬁilfu;‘;i*p PR TR 5 L G F
LSRN R INEEEEC S PR R
ﬁﬂﬁﬁs%’w’&ﬁLéi’4;*swpamﬁgwngoﬁ;@m/,,\wfga,y,,;;fﬁ %
PR RS F U A R § T R R AT - TR
TR MR § G R EREAGRN > T (T A
MEN S HI YRR S RNGERTRIDNG6 ) TR ET

e s R

)

A WF 4 ETE RS R (4235 2006) 0 AT Y
AP - X P - B AL R
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2.5.6% 2 o TRk b i BAT

Koto (2006) % < #] ¢ & 51 ivchd shib k H T » H 2 T 4
¥ et g ¢ fig (linaly acetate) B 5B~ § i § cjs (T oeie®
F 3 ? b Ve R gk o

Heuberger (2004 ) % 4 » 4432 B = 4 (1377 #5194 4>
EdL 52031345 0 LR T R4 BT 39520754242 kg/m’) 0 - i E
EERFGG O ERE V- BR AR BEFRELTHN L E S
4 (-)-Linalool ¢ i = SBPe"% i< 2 88~ f ™% 4 o

Shiina (2008) % % » FEE & X 5 4 Jid RN ok >
w30 T Mo @ % w F ek e 4 2 20mL gk o B 2 304 4818
"8 8 BRAZ 5 4 (transthoracic Doppler echocardiography ) B £ % # *%
kB R R R F I R RN E o Bk TR R
% £ (coronary flow velocity reserve, CFVR) 3 4r » n AR 8 O
(cortisol ) ™% % o

Saeki (2000) #-%F & ¥ #F /82 mL4e 3|4La40°CE -k » ;X ;é'ﬁ
Farizie 0~ & - 3 B F L FHHFE X Farizie S~ 45 ¥
AL LF/HF B3 RSB ER S K 5 048 BE P2 AR 5%
VREIREESAETI0A 2 T 0 A R A SR MaE e Rl

s AR BI04 BRI B F B ALE o

Saeki% Shiohara (2001 ) #-F & ¥ 4 /d 4 » & 4 2 (aromapot)
TREET AL RARICRE L E A e S RBR > 48521523
AoEPMERS2225C 0 2R 2 A A21m’ 0 0.3 mL (6iF )4 » 10 mLeh
Bk IR~ 2 KA 104 45 0 o R A E T (106+2.0 mmHg



$11004£2.0 mmHg ) > A K T R A2L0 &1 F T % > ¥ n i 64

\“WZ

BRFLS e FRRRDTFATY O HF L~ 52 B F L
A LF/HF 67 % > o A B H b i & o

FAcF (2003) 1% BER 2 TS 0 FHT KRB E o
Mz ok B2 4% P
T O 4cHF o 47 4 b 7 %
,l‘:J_»_o

Diego (1998) % A FHF A K2 H2 B2 B PP B o ¥ K 3

Bg ot 3 »xpt MLF % LF/HF & > Fe

\}\ s
n\i—

LR A F AR B e B R A e

~

0=rd e (F2FEEeq) B304 AR B2 Y
GBI B 4 PEL 4~ B T R R

18



Ji
el
gt
ot
N

3.1y &3

T R (8RR T %K 3 (Pre- post test experimental design ) +*
o B g 3 & & T 4 g (linalool )¥2 it 4 ¢ fig(linalyl acetate )
2RV 6] 50.67%,0.90%, 1.16%, 10.48% L irdlie » 2w e N 2w B
BOFRR I ET S LRE EF2Z LR o
ol R B 2 vE 55 BAL A » ZAF Rk (200 mL) ?;4)3 AL B
AR FErISA R FLERCF RIS T REJ T ETRFE
BB M R ST A FRE TR C a2 ER V65 0.67%, 0.90%, 1.16%,
10.48% » # e Eof B4 » E2 XA # 7 £ 503 mL2 F4K
200mL > B R 2 E M0 Foxr 154418 HELRFHENT - F
¥ k2 R AR BV RF K (S R FHBHE TR

AR YR A T R ALBE IR o
327 %1 ¥ %

SORIHE AT TR R A f e TR e BB PR 507 E 1]
D IO8ED2Y L o KRl E M S L

'%"%i? ‘&?I%?%F’D\TF‘?’}%%FE% SHEILAR e

« E# ﬁ%?23}§6~29}§6-&%/§j1%&°

. %;é' %*{ H;ﬁfvfﬁﬁ'ﬁ -“E-‘]’%Zé F-?‘P{’ ﬂb g&,{ f j,'—'ﬂé\ "ﬁ o
C RTINS § R A -

19



CESE FARBE B
- EmPEF
B~ EIRY FE L o

Bew 2 [ PE R AR QAR 0 @ g ke AR o

E-0y
i

i)

338 %

Ryp> AR FAPM > pRIZGAAH D TR E AT 2P G KT
Ay Rk (B 1.1):
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&z

FRBREFR A EET A F 9 ¢

& F

!

pull

A\ 4
B o pRAREBEERALR 0 BRN T e Ry %

v
RE WL &M

1.
2.0 R - oa B R RE |
il e T % e ¥ % ¥ % p
FAE K linalool/linalyl | linalool/linalyl | linalool/linalyl | linalool/linalyl
*E 5 =% » | acetate: 0.67% | acetate: 0.90% | acetate: 1.16% | acetate: 10.48%
15 A 45 vﬁ%}v}'\)» FE%K},)\ FE%V}L)\ vﬁ%v};%
15 » 45 15 » 45 15 & 48 15 & 4

I L v

s BRE L X R pE

\ 4
77 SPSSI12.0 ¥3*- £ % 404l Ao 17 3 5k Bedp:
Lfg izt t A s - E ~ R p2 TRt g
2.3 ¥4 & t 44 T(paired t-test) : W E L N w R is R £ B
Bos RPN EH LA 2 FURHER PP R
4.5 %P 5 %8 A 47 (ANCOVA) > Sidak F tif % " o7 e P2 £
3
598 #cH ¥ 8 ~17(ANOVA) » Sidak ¥ &6 2t v 7 e B g A~ 1t

2 23

B 1.1 7 2 4% B

Figure 1.1 Flow chart of experiment
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3.4 F BT

AR HRS BN ERD R REREFRZABST 2B L)
Y& 440cmx F410cmo F PR R 2543°C ~ AR IR AR 65+5%2 TR B &
PR A 58+3 lux o BIREPFAF 5 T = 14:00 3] 18:00 & {7 o

35F FE B2

AFETTR Y 2 EAEHBFEALZMAmME TS C i BRI B
0.90% > o B 2P (L) HiE o BEALTRA - F QRIS B
eng & X 0 10 49 & +7 (gas chromatography, GC) & {7 = i» 4 47 >
ATiE g R B M i & eh & 5 linalool #2 linalyl acetate 2. k& & v
Gl A G
(1) linalool/linalyl acetate(L/LA): 0.67%

(2) linalool/linalyl acetate(L/LA): 0.90%
(3) linalool/linalyl acetate(L/LA): 1.16%

(4) linalool/linalyl acetate(L/LA): 10.48%
36 R ML RERA
1w %R 447 % * Daily Care CMH 3.0 3] » ~ %% -

2.7 % % : SHIMED 028809 %] » = # % > 1.7MHZ > 7 i* & 50~60ml/hr >
5 VRERE T X 3 Mk o

3.0 % BT HRE S : MEDITRACE ™200 5 # #4 < 3 B3 &k 5 >
13/16” *15/16”7 » 3 ®# -

4.4 fig 43+ TANINA TBF-531> p ~ % -
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5.k &3+ : TENMARS TM-202 » %% -
6.8 % &3 Crecer CR-105> p ~ %] -
7.5 &2+ 1 OMRON MX3 » £ p:#] o
8.8 & T ff b ¢ E & X 4 w4 % (linalool) 22t % ¢ fig (linalyl
acetate) 2. JE BV b 0 A W] 5
(1) linalool/linalyl acetate(L/LA): 0.67%
(2) linalool/linalyl acetate(L/LA): 0.90%
(3) linalool/linalyl acetate(L/LA): 1.16%

(4) linalool/linalyl acetate(L/LA): 10.48%

3.7 4 7 i AR

]\

= éﬁ%?ﬁwﬁ S d A R AT ﬁ)“é I
e

%%ﬁﬁ L (- ) FHFEEr e ed FERIHN ST
FEEL i ¢ g2 R R Bl 5 0.67%, 0.90%, 1.16%, 10.48%  § %% ‘en

'@’E—&%ﬁﬁéwﬁﬁjﬁ?%ﬁiknkﬁS%&%o

|
Wi
i
2

FR=s

H R ME BRI FRE R LR B AR
152482 R Rl FERE LR

3.8 FHLASL & A 45

# SPSS12.0 for Windows £ & #itf:& {7 T A 47 o g P izt e 7
Ed¥ S E Wk T o % ¥ (MeantStandard Deviation,
Mean+SD ) o 4 3 %3t 14 paired t-test( 2 p b $i2 ) ~ ANCOVA ~ANOVA -~
Sidak ¥ & # < -
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P~ p R4t#k (Naturallog,In) @ Fl¥ o F %R S8 ¢ 75
# % (Total power, TP) ~ i<#7 # 5 (Low Frequency power, LF) ~ % #f
# % (High Frequency power, HF ) = H 5 P O AT & SIS [N =
P ¥ P~ p A ¥ #c (Natural log, In) ° @ »Irf{ﬁfi ( Systolic Blood
Pressure, SBP ) ~ 43 /& (Diastolic Blood Pressure, DBP ) ~ & 4 45T 5
= pt#ic (Mean Heart Rate, MHR) ~QRS /A ~ &+ # § o FE A HE®
% (Standard Deviation of all Normal to Normal intervals, SDNN ) ~ ¥ %%
iv B #f # F(normalized High Frequency, nHF )~ 2 4 % #g # & * (LF/HF )
R AR & S 1

= ¥4 A t & T (paired t-test) % 22 p SBP ~ DBP » MHR ~
QRS ~SDNN ~In TP ~ In LF ~ In HF ~ nLF ~ nHF -~ LF/HF # {& T $5%&¢
SRR L L P 0T p E<005FEFHEFLITLA -

£ 2P % £~ 17 (Analysis of Covariance, ANCOVA) % Sidak ¥
fote T v e SBP~DBP~MHR QRS ~SDNN-~InTP~InLF ~ In
HF ~ nLF ~ nHF ~ LF/HF £ £ -

A (%) = (tsml-%8) T100/%5 8] » ¢ #& SBP ~ DBP ~ MHR -
QRS ~SDNN-nLF ~nHF LF/HF % %27 A 1t e 82 £ 8 - ¥ B &
HH P12 Sidak Tl W REFF AL e PENL L o B2

pE<0.05 5 & F HFHIFI& o
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S w AT e
*TEx G E%

AT RS WP &BEL - Ay HRZ AR BT
BEPa ik 47 = Sl Gvp 5 F42 40 » 200 mL s AR B n B
ORS /& ~HRV %# 58 LB v = B 2X M mAmEing ey
2R B 0.67%E e p 5 B ~ORS & ~HRV # {5 £ Bt s w ~ &
REEDTAMBETA L gz RAEY 51090%E (FEA) BN o R
ORS & ~HRV # {5 £ B 5 7 ~ B2 T H B mAMEITE C fia ik
Bt ] 1.16%e e o B ~ORS & ~HRV # {5 £ Bt ; = ~ & & &
M TA YA T fnz kA B 10.48%e N & B ~ ORS ;& ~ HRV
i AR - sl E gk e & >ORS 4 ~HRV w {6 £
Bt

AN M8 E S W TRA

Y HiiE&57 % ?I?Pﬁf‘;oétﬁlﬁix';‘]”}\zi—4ﬁ’lﬂ;i
20 o TroEg s 2633 koo T E L 55£10 o7 0 Rk

% 2948% 5 4rdk 4.1 2751 o
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Table 4.1 Participants’characteristics (n=9)

Items Parameters
Sex Women
Age(years) 25.6£3.2
Weight(kg) 55.249.6
Body fat(%) 29.1+8.0

Values are mean+SD for age, weigh, and body fat
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A2 FHRr PEHIBE T RER TR
42.1 4l (of 5 Bam4e » FAR Kk 200mL 2§ 4 24 ) e
SRR SN SICES SF

Tl p 5184 B fdod 42 957 > FpitdeT @ F R SBP T 5
% 108+£10 mmHg » ] SBP T =5 10911 mmHg > p &£ 5 0.791 & 7+
SBP e mAF ¥ 4L B o wip DBP T 35% 70£8 mmHg ¢ % /¢ DBP
T35% 7044 mmHg > p & 5% 0933 5 DBP chec Fm g F L 8 o o
Bl MHR T ¥5% 73410 /4 > #4 Bl MHR L 5 % 72410 /4 >p & % 0.179
B MHR sec @ B E 4 4 B o5 B QRS T 355 71£7.5 ms 4 i8] QRS
Ta% 7249 msop B 5 0.559 B QRS cvcgalgF LB - o
SDNN T 2% 53+13 ms > 5 58 SDNN L 355 54+10ms- p & % 0.638 &

77 SDNN crec 28 F M 4 B o %9 TP T 35% 13944680 (ms?) > 14 i)
TP T 5% 14354544 (ms*) ' p & % 0.725 %87 TP cree B Rl FP L R o
7 In TP T 5% 7.13+0.50 In ms”> #4 8] In TP L 35 % 7.2040.39 In ms® »

% 050087 InTP chec B EBFH LB o %P LF Ti5% 497+534
ms® > {5 LF T35 % 4334377 ms” » p @ 4 0354 4557 LF chec ¥ m b ¥
£ Bow e InLF L3535 5.67+0.49 Inms®> #4 #] In LF T 5% 5.86+0.62
Inms* piEs 01598 7 In LF e Y mbg ¥ £ 8 - % p| HF T 3535
405+408 ms” > {4 @) HF T #2% 4034275 ms® > p & 5 0.985 %577 HF ik
$EMEMLE o % Ln HF 5% 5.62+0.95 In ms® » 4 i# Ln HF &
2% 5.73+0.85Inms” > p & % 0.382 % Ln HF e a8 ¥ B L B o

a0 B nLF T 325 54.88+23.80 n.u. > ¢ B nLF T 32 % 51.73422.76 n.u. > p
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@ % 0302487 nLF chec§ @A F 1 4 B o+ ¢ nHF T 35 % 45.12423.80
nu. ot R nHF T #5% 48.27422.76 nu. » p & % 0.302 &+ nHF et 5§
EEFMLE o vp LF/HF T35 2254242 i4p LF/HF 353
1.9642.34 > p & % 0324 57 LF/HF chec $ @ bg ¥+ 4 B o

4
ST

N

Lyl (7 f BATSe ~ 4K 200 mL 2 G HE e A A ) B
Fo 4l

+ %% %7 1 SBP~DBP~QRS~MHR~SDNN-~TP~InTP~LF~InLF -
HF ~ InHF ~ nLF ~ nHF ~ LF/HF $2 &2 88 ¥+ £ & (p>0.05) -
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Table 4.2 Changes in blood pressure and measures of heart rate variability within control

group
Control group(n=9)
Items before after p value
Blood pressure
SBP(mmHg) 108£10 109+11 0.791
DBP(mmHg) 70+8 70+4 0.933
Electrocardiogram
MHR(beats/min) 73£10 72+10 0.179
QRS(ms) 71%7.5 7249 0.559
HRV
Time domain
SDNN (ms) 53+13 54+10 0.638
Frequency domain
TP (ms?) 1394+680 14354544 0.725
In TP 7.13+£0.50 7.20+0.39 0.500
LF (ms?) 497+534 4334377 0.354
In LF 5.67+0.49 5.86+0.62 0.159
HF (ms?) 405+408 4034275 0.985
In HF 5.62+0.95 5.73+0.85 0.382
nLF (n.u.) 54.88+23.80 51.73+£22.76 0.302
nHF (n.u.) 45.124+23.80 48.274+22.76 0.302
LF/HF 2.25+2.42 1.96+2.34 0.324

Values are mean+SD for SBP, systolic blood pressure; DBP, diastolic blood pressure;
MHR, mean heart rate; QRS, QRS wave; SDNN, standard deviation of all normal to
normal intervals; TP, total power; LF, low frequency power; HF, high frequency power;
nLF, normalize low frequency; nHF, normalize high frequency; LF/HF, ratio of LF to HF.

*p<0.05 was considered statisitically significant; p value obtained from paired t-test.
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422F 23 AF0 S P AFRE A C a2 kR Y 5] 0.67% 8
AT LE R

AR e p LR ek 43 977 o i 4eT 0w p] SBP
T 3a% 10547 mmHg 0 148 SBP T 35% 10849 mmHg > p & % 0.202 &
75 SBP crec ¥ m A8 F £ B o wp| DBP L 5% 70+7 mmHg > 4 ;#] DBP
T35% 6918 mmHg > p & 5 0.743 kg1 DBP eina g m g F A B - w
Bl MHR T 35 % 78+13 =t /4 » {4 Bl MHR L $2 % 74+13 = /4 »p & % 0.010
B2 MHR see 8 ERg 12 2 B o 5 p) QRS T 355 70£9 ms 4 i8] QRS
T35% T4+1l mso p B 5 0.137 21 QRS crec g a g F A B o 70 jp
SDNN T 5% 47+16 ms » {49] SDNN T 5% 58+23.ms p & 5 0.072 &
7 SDNN eiec g A F 1+ £ B om0 p| TP T 55 11174700 ms”» 4 ip] TP
T 5% 1908£1668 ms® > p % 0.121 &fon TP i B E A E P LR o %
B In TP L5 % 6.80£0.75 Inms® > #4f] In TP L ¥5 % 7.27+0.79 In ms® > p
% 0019 257 In TP e P L BF P LB o wip LF T35% 3194204

ms® > B LF T 35% 5984530 ms™»p & 5 0.142 %577 LF crec $ Bl %
M4 B InLF L35% 5.5340.79 Inms’> {4 ] In LF T #5 5 6.07+0.84
Inms’ piEs 009427 InLE e @ abg ¥ 48 - 5 pHF L3535

3734298 ms® > 4B HF T35 % 6954819 ms” > p i 5 0.159 & 57 HF it
$EHEMLE - % InHF Ti5% 55341.02 Inms” > {48 In HF T 35
% 584+138 Inms’ > piEs 013747 InHE cc S 2B FH LR - &
Bl nLF T 3535 5016 n.u. » {4 /p] nLF L35 % 54+18 nu. > p & 5 0.428 &

7 nLF e gl ¥+ 4 & o % nHF T35% 50416 n.u. > 4] nHF
Tio% 47418 nu. o p 5 0427 B nHF chec $ @ bg ¥ 4 B o % p)
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LF/HF T $5% 1.23£0.90 > 58 LF/HF T35 1.74+1.75p & 5 0.413

FEEREHH XM AMBEIE L faz kA 5]0.67% 2R B2
T % %%t : SBP~DBP QRS SDNN-TP-LF~InLF ~HF ~ In HF -
nLF ~ nHF ~ LF/HF $54& % ¥ {4:x% (p>0.05)> » MHR suc % 2 kg%
AR (piEi 0010) 2 InTP e g g ¥ 48 (piEi 0019)-
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Table 4.3 Changes in blood pressure and measures of heart rate variability within Lavendula

angustifolium essential oil (linalool/linalyl acetate ratio: 0.67)

Linalool/linalyl acetate ratio: 0.67%(n=9)

Items before after p value

Blood pressure

SBP(mmHg) 10547 10849 0.202
DBP(mmHg) 70+7 69+8 0.743
Electrocardiogram
MHR (beats/min) 78+13 74+13 0.010**
QRS(ms) 70+9 74+11 0.137
HRV

Time domain

SDNN (ms) 47+16 58423 0.072
Frequency domain
TP (ms?) 1117+700 1908+1668 0.121
In TP 6.80+0.75 7.27£0.79 0.019*
LF (ms?) 3194204 598+530 0.142
In LF 5.53+0.79 6.07+0.84 0.094
HF (ms?) 3734298 695+£819 0.159
In HF 5.53+1.02 5.84+1.38 0.137
nLF (n.u) 50+16 54+18 0.428
nHF (n.u.) 50+16 47+18 0.427
LF/HF 1.23+0.90 1.74+1.75 0.413

For abbreviations, see legend to Table 4.2.

*p<0.05,** p=0.01
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423 F 23 HF0 P AHRE A ¢ a2 kAR Y 5]0.90% 8
FREWEZE VR

R0 eep n i LR Fdrd 44 477 o4 407w B SBP
T 325 106£7 mmHg > {478 SBP T35 % 1089 mmHg > p & 5 0.572 %
7+ SBP e m g ¥+ 4L R - mp) DBP T35 3% 68+8 mmHg > i /p] DBP
T35% 6945 mmHg > p & 5 0.670 &85+ DBP e R 2l F M L B o %
] MHR T 35 % 7749 =t/4 > {48 MHR T 5 5 7710 =c /4 »p & % 0.930
37 MHR cree B E £ B o ) QRS T35 % 72+8 ms > {4 ] QRS
Tias 7348 msop 5 0.681 B m QRS chec ¥ migF L B o w i
SDNN T 5% 48+11 ms > {4ip SDNN L35% 52411 ms>p & 5 0.181 &8
7+ SDNN e g E 2 F 14 £ B o % o] TP T 35 % 11364534 ms”» {4 i) TP
T oy 15024754 ms’ o p B 5 0.201 Bg o TP cree B Rl H 4 B o % i
InTP T 35% 6.94+0.48 Inms* > {4 In TP T 5% 7.20+£0.52 Inms” > p &
L 0.187 887 InTP sreef m Ag F 4 4 B -5 | LF T 35% 3314210 ms*>
8B LF T35% 4544333 ms” »p 5 0.164 B+ LF e g g ¥ 4
B o % p InLF T35% 5.6240.64 Inms* > #8 InLF T 3% 5.91+0.65 In
ms® p B% 0151 557 In LF chec R mdgF M 48 - % p HF T35%
343+198 ms” > 4 p| HF T 35 % 4924379 ms® > p & % 0.288 %77 HF ik
$ENFPLE - mp InHF T35 566+0.68 Inms” » 4] In HF < 5
% 589+093 Inms’ > p e % 0371 &g In HF e Y @ g T L B o+
Bl nLF T 3535 49+16 n.u. > {4 p] nLF L35 % 50+17 nu. > p & 5 0.826 &
7 nLF e R ¥4 2 - % nHF L3535 51£16 nu. > 4P nHF
T3a% 50417 nu. o p &% 0.826 7 nHF crec R g F LR o % i
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LF/HF T 355 1.240.81 » ¢ LF/HF T 325 1.34+£1.30 > p & 5 0.363 &

SFERRIHED XA B ¢ Al kAR 5] 0.90% 2 )

7 %% %75 SBP~DBP~MHR-QRS~SDNN~TP~InTP~LF~InLF ~
HF ~ InHF -~ nLF - nHF ~ LF/HF 5@ }g ¥4+ £ & (p>0.05) »
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Table 4.4 Changes in blood pressure and measures of heart rate variability within

Lavendula angustifolium essential oil (linalool/linalyl acetate ratio: 0.90)

Linalool/linalyl acetate ratio: 0.90% (n=9)

Items before after p value

Blood pressure

SBP(mmHg) 106+7 10849 0.572
DBP(mmHg) 68+8 69+5 0.670
Electrocardiogram
MHR (beats/min) 77+9 77£10 0.930
QRS(ms) 72+8 73+8 0.681
HRV

Time domain

SDNN (ms) 48+11 52+11 0.181
Frequency domain
TP (ms?) 11364534 1502+754 0.201
In TP 6.94+0.48 7.20+0.52 0.187
LF (ms?) 3314210 454+333 0.164
InLF 5.6240.64 5.91+0.65 0.151
HF (ms?) 343+198 4924379 0.288
In HF 5.66+0.68 5.89+0.93 0.371
nLF (n.u.) 49+16 50+17 0.826
nHF (n.u.) 51+16 50+17 0.826
LF/HF 1.240.81 1.34+1.30 0.363

For abbreviations, see legend to Table 4.2.
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4554479 ms® > t4 B HF L35 % 3224184 ms” > p & 5 0.342 %57 HF ik
SENFPLE o mp InHF T35% 569+0.95 Inms® > 4] In HF < 5
% 55840.69 Inms” > p &5 0.621 287 In HE crec S 2B FH L B - o
#InLF T 325 48414992 nu. » {5 nLF T 325 47.32+14.58 nu. > p &
% 0.770 &7 nLF e a gy 42 o mip nHF T35 51.59+9.93
n.u. ° ¢ B nHF T 355 52.68+£14.59 n.u. > p & % 0.770 % 51 nHF =
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a8 FPHALR o wmp LF/HF T355 1.0240.46 > {4 B LF/HF L3535
1.05£0.62 » p & % 0.866 &+ LF/HF e m g 4 £ 8 -

FERRIMHN X PR EE TR L a2 B R 6] 116%E AT
7 %% k7 :DBP~MHR ~SDNN~TP~InTP~LF ~InLF » HF ~ In HF ~
nLF -~ nHF ~ LF/HF $5& ¥ ¥ {4+ £ £ (p>0.05) - @ SBP ~ QRS &x & £ &
FHAE (piEs/%w 5 0011-~0.008)-
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Table 4.5 Changes in blood pressure and measures of heart rate variability within Lavendula

angustifolium essential oil (linalool/linalyl acetate ratio: 1.16).

Linalool/linalyl acetate ratio: 1.16%(n=9)

Items before after p value
Blood pressure
SBP(mmHg) 107+9 111+10 0.011*
DBP(mmHg) 70+9 73+10 0.740
Electrocardiogram
MHR (beats/min) 74+11 72410 0.169
QRS(ms) 73+9 76+7 0.008%*
HRV
Time domain
SDNN (ms) 50+15 50+11 0.893
Frequency domain
TP (ms?) 1461+1130 1201+618 0.319
In TP 7.06+0.70 6.99+0.47 0.657
LF (ms?) 375+328 262+136 0.374
In LF 5.63+0.79 5.47+0.47 0.584
HF (ms?) 4554479 322+184 0.342
In HF 5.69+0.95 5.58+0.69 0.621
nLF (n.u.) 48.41+£9.92 47.32+14.58 0.770
nHF (n.u.) 51.59+9.93 52.68+14.59 0.770
LF/HF 1.02+0.46 1.05+0.62 0.866

For abbreviations, see legend to Table 4.2.

*p<0.05, **p=<0.01
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4824551 ms” > 4 HE T #5% 5834445 ms® > p & 5 0.554 &85+ HF ik
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Table 4.6 Changes in blood pressure and measures of heart rate variability within Lavendula

angustifolium essential oil (linalool/linalyl acetate ratio: 10.48)

Linalool/linalyl acetate ratio: 10.48%(n=9)

Items before after p value

Blood pressure

SBP(mmHg) 104+8 1064 0.367

DBP(mmHg) 69+6 72+8 0.104
Electrocardiogram

MHR (beats/min) 72+11 72412 0.397

QRS(ms) 7248 72410 0.512
HRV

Time domain

SDNN (ms) 54+18 56+15 0.779
Frequency domain
TP (ms?) 15651332 14134614 0.722
In TP 7.1240.69 7.16+0.48 0.830
LF (ms?) 498+534 350+136 0.438
InLF 5.8140.94 5.8040.39 0.966
HF (ms?) 4824551 583+445 0.554
In HF 5.72+0.98 5.98+1.03 0.295
nLF (n.u.) 51.95+12.44 45.71+19.49 0.283
nHF (n.u.) 48.00+12.44 54.29+19.49 0.281
LF/HF 1.24+0.71 1.16+1.06 0.730

For abbreviations, see legend to Table 4.2
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Table 4.7 Comparison of blood pressure and measures of heart rate variability adjusted for baseline measurement between four groups and control

group(n=9)
Items Control group L/LA: 0.67% L/LA: 0.90% L/LA: 1.16% L/LA: 10.48% ANCOVA
p value
Blood pressure
SBP(mmHg) 109111 10849 110+10 111410 10749 0.945
DBP(mmHg) 704 6918 69+5 73110 7218 0.481
Electrocardiogram
MHR (beats/min) 72+10 74+13 77+10 72+10 72412 0.126
QRS(ms) 7249 7411 7318 7618 7210 0.185
HRV
Time domain
SDNN (ms) 54410 58423 52411 50411 56115 0.520
Frequency domain
TP (ms?) 14354544 190811668 15024754 12014618 14131614 0.265
In TP 7.20+0.39 7.27£0.79 7.20£0.52 6.99+0.47 7.1610.47 0.275
LF (ms?) 4331377 5984530 4544333 2624136 350£136 0.142
In LF 5.8610.62 6.0710.84 6.07+0.84 5.4610.47 5.7910.39 0.170
HF (ms?) 4031276 6954819 4924379 322+184 5831445 0.296
In HF 5.73+0.85 5.84+1.38 5.8910.93 5.5840.69 5.98+1.03 0.626
nLF (n.u.) 51.73+£22.76 54.36x17.66 49.89+£17.18 47.32+£14.59 45.71£19.49 0.549
nHF (n.u.) 48.27+22.76 45.64+17.66 50.11+17.18 52.68+14.59 54.29+19.49 0.546
LF/HF 1.9612.34 1.74+1.75 1.38+1.30 1.05£0.63 1.16£1.06 0.613

For abbreviations, see legend to Table 4.2; Lavendula Angustifolium essential oils (linalool / linalyl acetate(L/LA) : 0.67%, 0.90%,

1.16%, 10.48% ). p <0.05 was considered statisitically significant; analysis of covariance, ANCOVA
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Table 4.8 Comparison of standardized percentage change(/\, %) in blood pressure and measures of heart rate variability between four

groups and control group(n=9)

Items Control group L/LA: 0.67% L/LA: 0.90% L/LA: 1.16% L/LA: 10.48% ANOVA
p value
Blood pressure
/ASBP (%) 1.25+10.58 2.93+6.43 1.37+6.42 3.05+2.74 2.70+7.30 0.968
ADBP (%) 1.39+11.35 -0.74+9.58 1.49+6.49 4.26+6.28 4.48+7.20 0.657
Electrocardiogram
AMHR (%) -1.58+3.36 -5.054+4.62 -0.21+4.66 -2.23+4.94 -1.06+3.23 0.166
AQRS (%) 1.23+7.00 5.26+9.61 0.73+4.40 4.57+3.96 -1.50+5.63 0.167
HRV
Time domain
ASDNN (%) 3.64+13.11 27.31£30.79 11.454+21.72 4.00+£15.84 12.34+49.46 0.436
Frequency domain
ATP (%) 11.97+35.70 76.62+87.45 51.47+105.50 0.93+37.98 24.04+84.90 0.224
ALF (%) 3.60+41.90 130.90+201.84 53.68+96.26 11.74+85.22 44.95+147.59 0.245
AHF (%) 17.69+35.67 57.244+93.73 68.65+174.18 5.81+65.98 69.86+168.20 0.697
AnLF (%) -3.42+19.94 14.01+35.82 5.61+£28.52 -2.37422.28 -11.76+33.08 0.392
/AnHF (%) 11.62+25.19 -5.49+33.09 -1.66+25.96 2.47+£22.07 14.11+35.63 0.552
ALF/HF (%) -7.55434.96 70.54+182.18 18.54+51.18 3.68+46.01 -5.87+67.48 0.383

abbreviations, see legend to Table 4.2; Lavendula Angustifolium essential oils (linalool / linalyl acetate(L/LA) : 0.67%, 0.90%, 1.16%,

10.48% ). p <0.05 was consi For dered statisitically significant; analysis of variance, ANOVA.
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