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Abstract

This experiment was designed to identify the effect of different
varieties of thyme extracts on heart rate variability. The research subjects
were 51 undergraduate students (average age of 21.9+1.3 years » average
weight of 56.2 £ 13.9 kg » average height 161.9 + 8.0 cm > average
body mass index (BMI) 21.2 + 4.5 kg/m?). Experimental Inhaling groups
included 9 groups. Common Thyme, Golden Lemon Thyme, Lavender
Thyme, Silver Lemon Thyme, Lemon Thyme, Oregano wild Thyme,
Creeping wild Thyme, Silver-leaf Thyme and Orange Thyme. Control
groups sat still for 10 minutes, after which their heart rate variability were
measured for 5 minutes. Inhaling groups inhaled for 10 minutes, and their
heart rate variability were measured 5 minutes. Inhaling vaporizer in the
experiment contained 50 ml thyme extract solution and 200 ml distillated
water.

For statistics analysis, paired t-test was used to measure heart rate
variability within control groups and Inhaling groups including: mean
heart rate (MHR), QRS wave (QRS), standard deviation of all normal to
normal intervals (SDNN), the square root of the mean of the sum of the

squares of differences between adjacent NN intervals (RMSSD), low

Vi



frequency power (LF), high frequency power (HF), ratio of LF to HF
(LF/HF). Paired t-test was also used to analyze Standardized percentage
changes (/\, %) and heart rate variability within control groups and
Inhaling groups

Results from the paired t-test showed that the heart rate variability
in Inhaling groups and control groups in Standardized percentage changes
(A, %), ARMSSD in Lavender Thymeand AQRS in Orange Thyme
were significantly different between Inhaling groups and control groups
(p<0.05). The LF/HF ratio in Common Thyme, Creeping wild Thyme,
Orange Thyme decreased. Contrarily, the LF/HF ratio in Golden Lemon
Thyme, Lavender Thyme, Silver Lemon Thyme, Lemon Thyme, Oregano

wild Thyme, and Silver-leaf Thyme increased.

Keywords: Heart rate variability (HRV), aromatherapy, thyme,

natural farming
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< 4 ——— >
kAT L e F e p S | 0 AR IER frigE 2
% & (n=3) # 2 (n=%) % & (n=7) 2 % 2 (n=4) % 2 (n=5)
A 4 A\ 4 A 4 A 4
Bomp 2 || REREFR #sF 2 FRIFR L
% 2 (n=8) 2 % & (n=4) % 2 (n=7) % & (n=5)
A 4
Lpl2 &% ~HE
2.0 Bl kR p R
A 4
FLI0L AT LA ER 1044
A 4
SRR F PR
A 4
12 SPSS10.0 %u3t & okl 4~ 47 F 2 #icdy ¢
LI R A G s S SOge L
2.5 ¥k Atk T_(paired t-test) @ LR 2 e P|E P TEEZ £ R

B 3.2 X R g i /2R

Figure 3.2 Flow chart of Heart rate variability experiment
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231 AR%REY2F LA g

Table 3.1 The varieties of Thyme in this experiment

T

R e £

@Té ERE: Common Thyme Thymus vulgaris
7 5% %A L4 Golden Lemon Thyme Thymus X citriodorus ‘Aureus’
AR E LA Lavender Thyme Thymus thracicus

SR F 24 Silver Lemon Thyme  Thymus X citriodorus ‘Argenteus’

BRFR LA Lemon Thyme Thymus X citriodorus

F¥wE LA Oregano wild Thyme  Thymus capitatus

HrE LA Creeping wild Thyme  Thymus serpyllum

#h 24 Silver-leaf Thyme Thymus vulgaris Silver’

¥riEp 24 Orange Thyme Thymus X citriodorus ‘Fragrantissimus’
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F31R47 24

R323sfizp 24

Figure 3.2 Golden Lemon Thyme

(Thymus X citriodorus ‘Aureus’)
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M33 25724

Figure 3.3 Lavender Thyme (Thymus thracicus)

Figure 3.4 Silver Lemon Thyme

(Thymus X citriodorus ‘Argenteus’)
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DRRICE S

Figure 3.5 Lemon Thyme (Thymus X citriodorus)

B36EHKT 23

Figure 3.6 Oregano wild Thyme (Thymus capitatus)
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Figure 3.7 Creeping wild Thyme (Thymus serpyllum)

il

F 3.8 4wy

Figure 3.8 Silver leaf Thyme (Thymus vulgaris ‘Silver”)
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Figure 3.9 Orange Thyme
(Thymus X citriodorus ‘Fragrantissimus’)

LKA AR RERNOBEET LE (F k)

33 T H % Z For
331 FLH%

AFTHELEZRN e EXAE 2 A FMF D 5 FHIEE G
(1) & #2 R 3> 18 fk ~25 g2 ¥ o

Q) RF S Emirhay -



332 &= § Hut

NE IR R e T SN

=
1%
A}
T
(w.
o
|4

3
o}

AR E T2 59wk c FRBARA AL 24T R
T RE Ay ] & 55 Lux o
BEFLATHE TR e R -AEFLE 3 FH~F

- FAEK O fESE 23 RAVERE B

34 3 s

.t

(1) 8 /& B 3+ (Thermo-Hygrometer) : HTG %] » & W4 -

(2) P & 3+ (Light meter) : TM-204 4] » ~ %9 -

(3) k A&+ (Wind meter) : AK-668 3] » 5 &% o

@ efrp et oBW-

(5) Eiptp * ¢ B -

(6) 53T w1 2¢ > EH B 5 S0x29x7 24 0 Sl e

(7) = % % B A 45 %k © Daily Care CMH 3.0 3] » = %% -

(8) = 7 BT &AL  MEDITRACE™ 200 » ¥ &l 7 BT RS -
13/167 *15/16” » % B -

(9) i’é—‘éi /ﬁ;;}j{?‘/‘f\zﬁ % gg : SHIMED 028809 :‘;tll ’ L: /?@l °
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(10) i+ & z&#&] © gallic acid ~ Folin—Ciocalteu’s reagent ~ quercetin -
sodium carbonate ~ aluminum nitrate ~ potassium acetate > P p Sigma

Chemical Co. (MO, USA) -

35 F e A2 Al Wl

AR OARELALA Yy M ELFAE (s 2

M) o fETEPFR L2007 E 11 % 19 p 2008 & 1 % 2P » AFiE

—5'7';}?:%274)3 ﬁﬁﬂwﬁié Hee > 44 T4 1%@&{{{;Bwﬁio-§, 3

FE S0 2T 292AF T A NZEH N

HoExd S k- FI% 95 g FRAR ER -

BAEBRE o AP R R 45 T L Sch o RER IS TR 2

Bfeths & 33840 D B o p AR AT R S ATk o ik
2B NFHERE LB ERPHRRAUBRAEYR

e

(polypropylene, pp) Jc & » & R B & EH * o
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3.6 & 473 P

36.1 LR T

i

AR O BEELT LA (ko E4F) o #ET S

R A g

\4
s

Fomata Ixl ot ] piEdfzr g F2
3.6.2 k& 7z EiR T
A cE 9 BEBELT LA (b E£4F) o BER S E

FomAaHE 1x1 24% ] B 05gis - B30 48HRE » %

wizda (CGRR G 105°C) » 12/ pFis 2 24 PFES R & E & o

3.6.3 8f 7 2R

¥ P 7 B 2%+ Singleton = Rossi (1965) 13 & o B %
(0.25 ml, 25 mg/ml) 4r » Folin-Ciocalteu’s reagent (0.5 ml) ~ sodium
carbonate (0.4 ml, 75 g/l) 2 2 3+ -k (Sml) > 23R &£353 » B34
A (28 ) 30 A4kt 0 1A kKB 760 nm TP TH ek
Btz B9 285 (gallicacid) g E MY o Bx A

suicd £ 7 ApE E 2 8 F pe 4 7 (gallic acid equivalents: GAE) e
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364 Rz ERIT

¥ & pr (flavonoids) 7z £ B T %+ Jia ~ Tang = Wu (1999) 2
2 o Z P~ (0.25ml, 25 mg/ml) 4c > 2 % (1.5 ml) ~ AI(NO3);(0.05 ml,
10%) ~ CH;COOK (0.05 ml, 1IM) % 2 &% -k (2.5 ml)» >30R £ 353
fa ot AT L g B R 40 A AR o r A GBSk B Rt 415 nm TR H ek
B oo ROz B W#EA M (quercetin) e £ AR E o B & UE LEE

PEPARE L PHEAR AT o

365 & BB A

\\\?{r

FRESHAFHR PEFATH R EREE 2 A FIMF 4 > R

PR R AFAEREER TR eSS Vg

ERIEHME PR 28 AL EROERHFF o LKRLIO0
Ah o REFER R RA10 A4 TS Ahe X RERE
(7 pl) o B R TRITHRAL S R EEE L) IS 6 28
foo P FRRBPIE L RFHRESEFTI R OFHER 10 4
o HE L HERMETE KT LA 50ml 2 200 ml

kowgd 0.5~6 um 2 mpic s F 0 FHiEp Rt s R ;é—"]gf »
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a

WRFSR RFLADT ARG 10 M- FH BRI RET
G BEHA T 60 A Do 10 AR HRE RIS L Rl- = 5 Ak

CHFRRRE (BR) > XRFFTRIEFERF RN -
3.6.6 3it4 47

9 B Wcdp 0 st 548 SPSS 10.0 i (7 ShBcdpit o #ciE T
PE R BELLT

Lapz o EFgR e iRt B 1At 2 (paired t-test) ¢
W %8 % % ¢ MHR -~ QRS ~ SDNN ~ RMSSD ~ LF/HF # {4 T }a#ic2

I8 L% FTPE 05 %84 Bapvzti & o
érl:"a,\’/LtLpIE'<OOS BJ‘&F\#,’G—: 2l 2 X
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Yr g AL E%
A1 f AR E MRS

411 g (AR ~EA - RAHL E $iE)

ARSI LA 2 i e
(1) TR %+ % 32647467.68 Im/m” > » = % 1024.39+336.25
Im/m? > %+ % 101.83 £27.26 Im/m” -

(2) T¥E R ¢ % b5 2055£1.88°C o ¢ = 4 27.6742.59 °C > #t %

RS
Y

23.16£1.89 °C -

(3) TR AR % b 5 84.33+7.54% » ¢ = % 86.69 £8.85% » H ¢

ETIRN

85.28+8.07% o

(4) T30k & % F 5 1.23£1.01 km/h > ¢ = 5 1.9941.54 km/h » 8}

RS

% 2.07+1.26 km/h o

4.1.2 FEiE crpk

AF AT L4 AP > 2007 & 11 7 19 p F] 2008 & 1

T2p > k3H45=% o
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AR LSBT LAY 45 3 40% 02 (F3HBE)
R AR S A AR SRR 9 BB LA HS

(ZF#) »#FLEA ST~ EZ30 > T2 1x1 24

QEwREFTLE 5 03240 5 - FELEAL 084048 -
232g % 452 A5 1.67~3.44~487 g>

GVELTFLAE 503248 ~5 EFLERAL 198 1.06 -
3.02g> % 45 % Bl % 091~ 1.18~223 g »

Dy mREFFTLA 5 02243 -5 - FEFE&XA 5 458047~
580g> %45 % 6.13~434-1126g -

8.13 ~ 0.74 ~

i

O)FRFEFLE % 022 -E~ELEREAE
631g> % 45 * Bl 5 7.01 ~12.67 ~ 1853 g -
G)BE¥EFLA % 022 ~F~EEERAEL 3725023

332> %452 B % 7.09 ~ 8.04 ~ 13.05 g -
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MHEFFLE 5 0x243-5 -EFREA 5 467026323

ETRS

g % 45 X Pl 5 12.67 ~1439~26.65¢g -
QAP 24 % 00X 2R~ ~EELERAE S 257157282

g § 45X P 5 496~652~774g -

<

¥FrEF24 % 0221~ ~EELEEAES 111052236

g> %45 %P5 062~058~1.03¢g-

4132 k&

(1)/%75??125 D F 0 X 2R NESNERAZEZRA S 92.04% -
96.78% ~ 96.22% > % 45 % B 5 95.16% ~ 97.37% ~ 85.93% -
QT RHFFLA % 0 X2 ~T~E kL ZERE 9245% -
95.52% ~ 93.87% > % 45 % R 5 92.20% ~ 95.56% ~ 94.00% o
BE*TXFLE % 0325 ~Hksr7E%F5 90.86%

97.18% ~ 96.49% > % 45 X Bl 5 93.77% ~ 97.54% ~ 96.72% -
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@ mRFFLE % 02285 FLkAFERE 9498%
97.05% ~ 96.24% » % 45 % B 5 92.91% ~ 96.69% ~ 95.67% °
G)FERFFLE % 0 X2~ ~F kL7 E&AF 5 93.34% -
97.04% ~ 96.67% > % 45 %= P 5 92.78% ~ 96.07% ~ 95.15% -
O)EHKFT LA % 0245 EkAFEREL 92.65% -
97.32% ~ 97.53% > % 45 % B 4 96.11% ~ 97.26% ~ 96.95% °
N+ F L4 % 022885 -ELEREL 92.87% -
99.05% ~ 97.44% > % 45 = Bl 5 94.75% ~ 96.39% ~ 95.58% -
)P LA % 0 X215 ~HE LKA ZEZRAE S 93.62% -
96.61% ~ 95.65% > % 45 % B 5 95.63% ~ 97.43% ~ 96.59% -
DFrEF2Id % 0 X215 ~E LKL ZEZAEE 90.83% -
96.51% ~ 95.62% > % 45 % R 5 97.02% ~ 98.27% ~ 97.50% -

4133 : 7 E

AFHRPEL ST LAFEES 45 2 frd 0 A2 {7 & o =
B &t £4F 0 M &EF uic P £ (dry weight, dw) ¢ 2 8 F i
(gallic acid) § & & 7 °
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(WRAFLE % 02243 5 FRpgEEA5 5272239
267 mg gallic acid /g dw > % 45 % P 5 311 ~ 415 ~ 396 mg gallic
acid /g dw -

QFRFEFTLE 5 0121 -8 -Foapi®&A L 159
178 ~ 165 mg gallic acid /g dw > % 45 = B| 5 384 ~ 361 ~ 399 mg
gallic acid /g dw

G)VELEFLAE 50x213 5 ERmsB®A L 175204
172 mg gallic acid /g dw > % 45 = B| 5 285~ 367 ~ 445 mg gallic
acid /g dw o

@i mREFTLE 5 02210 - F - FRapsERAL 179+
179 ~ 230 mg gallic acid /g dw > % 45 = B % 384 ~ 409 ~ 385 mg
gallic acid /g dw -

G)SREFTLE F 03213 ERBFR&EAS 165~ 190 ~
268 mg gallic acid /g dw > % 45 X B| % 443 ~ 494 ~ 522 mg gallic
acid /g dw -

C)BBHFTLE : $ 02405« EABFEEA 5 229224~

271 mg gallic acid /g dw > % 45 = B % 395~ 513 ~ 649 mg gallic

acid /g dw -
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M&FFLE % 0321~ ~FRpmsEEs s 212242
367 mg gallic acid /g dw » % 45 % P| 5 249 ~ 289 ~ 462 mg gallic
acid /g dw -

Q)AXFLE § 022195 ERpsE &AL 194247 -
240 mg gallic acid /g dw » % 45 = B 5 246 ~ 213 ~ 310 mg gallic
acid /g dw o

OtfFrEp 24 % 02215 ~E8pZE®ERAE S 212289
398 mg gallic acid /g dw » % 45 % P 2 256 ~ 225 ~ 180 mg gallic

acid /g dw o

4134 Em s E

AFHRBE LSBT LAFBES A5 fon 025 5m s E -

Uik sE e B O MR AP E 2T F U LA B (quercetin) 2.
pRAF

(D%éﬁgé:$0%iﬁ\§\ﬁr ¥ s E &AL 232519

mg quercetin/g dw ° % 45 % B] 5 17 ~ 35 ~ 59 mg quercetin/g dw -
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QFxaRIFFLA % 022 -E -EFHEIMZEEAL 0
19 ~ 0 mg quercetin/g dw » % 45 % P 5 53 ~ 74 ~ 65 mg quercetin/g
dw °

GE*FF LA 50X 21~E~FHIMzEREZ 2047~
65 mg quercetin/g dw > % 45 X B 5 14 ~ 150 ~ 163 mg quercetin/g
dw o

D EREFLE S0~ ~FHEMmsE®RES 19553
111 mg quercetin/g dw > % 45 = B| % 40 ~ 50 ~ 60 mg quercetin/g
dw o

C)ERIFFLA 5022V~ -EHFIMmzERAFL 6984
205 mg quercetin/g dw > % 45 % P| 5 47 ~ 53 ~ 75mg quercetin/g
dw °

O BPHEFLE 50X 2V~ ~EHFIMmezEREFL 2927~
89 mg quercetin/g dw » % 45 % P] 5 23 ~ 61 ~ 59 mg quercetin/g
dw °

MDHE+FLAE 5032 T -EHWIMZEEAESE 295177
mg quercetin/g dw > % 45 % B 5 23 ~ 62 ~ 74 mg quercetin/g dw o

@) AXF LA 50X 21 - ~EHFMZEREZ 151916

mg quercetin/g dw > % 45 X B| % 26 ~ 28 ~ 34 mg quercetin/g dw °
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DFEFTLA % 022 -E-EHFIMFLEREALZ 01924

mg quercetin/g dw > % 45 X B % 5~ 24 ~ 31 mg quercetin/g dw °

42 FifdEd T L3 LRFEHETRE
A ¥

AFTH LG ELAELERES , 220 5] 7, TP (4 4
(27%) » % 14374 (73%) » T 3o& & (age) = 21.9£ 1.3 fk » T &
(weight) 7 56.2+139kg > L35¥% % (height) 5 161.9+8.0cm » L35
& 4§ £ 45 # (Body Mass Index, BMI) 5 21.2+4.5 kg/m” -

P Fiaed 41
MFEAF LR 533 40 T 1 4 (33%) > L2 4 (77%) -

TioEds s 21813 k> TioME 5 582+ 15kg T8 3 5

164.5+8.6 cm » T390 M F§ 485 21.8 4.3 kg/m’ -
QFRFFLAE: £35 4 4 L 4 4 (100%) - T3oE# 5L

205+06 & > TR E L 454+ 83 kg ¥ B 51601 £ 7.5

cm THLMF 485 17.6+2.0kg/m’
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GVEXFFLE LT A T2 4 (28%) 415 4 (72%) -
TioEds s 216+ 15 o T E 5 599+ 168 kg TiHL 3
51639+ 11.7cm > T3HL T & 485 209+ 3.4kg/m’ -

A v IRFFT LA L £330 4 45 T4 2 4 (50%) %42 4
(50%) « T¥aE# L 223+ 15k > THoME L 498+ 69kg T
B % 5 1632+62cm> THLHMT RS 18.6+1.6kg/m’

ERFF LA R 5 40 T T L (20%) 0~ 4+
(80%) » T3o& 4L % 23.0 £ 12 & » TIOMWE L 50459 kg T
¥ F 5 159.6+73cm> T E48cs 198+ 1.4kg/m’

) B¥ N F LA H3 84 T 1 4 (12%) >~ 74
(88%) - T3o&E# 5 219+ 1.0 fk » T8 E 5 59.1 £93 kg T
P F A1597+460m TE TR Hkc i 23.2+3.5kg/m® -

MHFFFLAE: L84 T34 (38%) 415 4 (62%) >
TioE# G 219509 0 TIORE 3 542+98kg T F L
160.0=85cm > T L FE 4p 8k i 21.3+£4.0 kg/m’® -

B)#AAF LA £3- T4 > T3 4 (43%) > 41 4 % (57%)
TimaEds s 22519 & > T E 5 65.6+234kg> Ti3

5163.6+92cm> TiL Wik s 244 +85kg/m’ -
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Q) FrEEF 2 AL X354 T 1 4 (20%) 0 ~ 1+ 4 £ (80%) e
Timgds s 218+ 1.1 > T8 E 5 542+84kg> THEL3F L

162.7+8.7cm > T35 4 & 4585 203+ 1.1 kg/m® -
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FAIFLHIEL L LR DT ERETAA

Table 4.1 Participants’ characteristics of groups (N=51)

A e 4d 2 s fd 3. - fd 4.
KATL4  FREFLE AEFFIE 0 mRET LA
Items (n=3) (n=4) (n=7)
Sex
Men 1 (33%) 0 (0%) 2 (28%) 2 (50%)
Women 2 (77%) 4 (100%) 5 (72%) 2 (50%)
Age(years) 21.8 £ 1.3 205 £ 0.6 21,6 + 1.5 223 £ 1.5
Weight (kg) 582 £+ 150 454 =+ 83 599 + 16.8 498 + 6.9
Height (cm) 1645 + 8.6 160.1 + 7.5 1639 + 11.7 1632 + 6.2
BMI(kg/ m*) 21.8 + 43 17.6 + 20 209 + 34 186 + 1.6
Values are mean + SD for age, weight, height and BMI.
BMI, body mass index
241 (F) PLHEred ML 03 - PRTIpETELS
Table 4.1 (Cont.) Participants’ characteristics of groups (N=51)
s fa 6. i 7.
ey AN B m H B s7a 8. s fd 9.
BIFP LA LA R #h L34 s 24
Items (n=5) (n=8) (n=8) (n=7) (n=5)
Sex
Men 1(20%) 1(12%) 3(38%) 3(43%) 1(20%)
Women 4(80%) 7(88%) 5(62%) 4(57%) 4(80%)
Age(years) 23.0 +1.2 21.9+1.0 21.9+0.9 22.5+1.9 21.8 £ 1.1
Weight (kg) 504+5.9 59.1 £10.3 542+9.8 65.6 £234 542+ 84
Height (cm) 159.6+7.3 159.7+ 4.6 160.0 + 8.5 163.6 £9.2 162.7 + 8.7
BMI(kg/ m%) 19.8+1.4 23.2+£3.5 21.3+4.0 244 +8.5 20.3+ 1.1

Values are mean + SD for age, weight, height and BMI.

BMI, body mass index
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43 LAERBFLAZLZFBPEHFEI OB HOFRR D

# 4t 3% % ] MHR 3595 764950 /4 » (5 BIMHR T 355

72475 /A piE50.130 » A MHRGC % AF F A2t 3 5 » 8 4%

he-

BIQRS/A T 25 7918 ms » {8 BIQRS/A T 325 79+7 ms > piE 5 0.742 »

BF QRS 2 e & B F Mt R & > # & 5 BISDNNI 5 % 47418
ms > 5 PISDNN-L32 % 53+15 ms » piE % 0.529 » % ;= SDNN:zz % & &
FHAR A 0 L H BRMSSD-T 35 5 42425 ms » {4 R]RMSSD-T
543420 ms > piE 5 0.794 - B om RMSSD:e % @ & F 4 503 % &
# &5 R LF/HF T #5 5 1.1941.06 » {5 pILF/HF T 35 % 1.1520.97 » pi&
20782 B LF/HF:c ¥ R B F A3 & o

AL /;Tz_% B 24 =25 pMHRT 355 7445 /4 > 1 FIMHR
T30 L 74430 /4 0 piE 5 0.868 0 A or MHR:C % i &g F M4 503t 3 & -
Bed 7 24 2 RIQRSH T 355 692 ms » {5 QRS T 35 5 8148
ms > PiE50.188 B TQRSH 2z e HMEF IR B ﬁ;ng 7

% 2% P|SDNN-T 355 52421 ms > 40?53 BISDNN-T 35 5 59421 ms > p



@ % 0.058 » &+ SDNN:c & & &7 % |4

25 2L

WU g :&;& &Té ]ﬂ _ KR /P'J
RMSSD-E 35 % 44422 ms » {6 #]RMSSD-* 35 % 46128 ms
0.765 »

B &
k¢ or RMSSD % & &g ¥ 4.

£ 21l =2

ILF/HF & 5 5 1.36£1.01 » 4 | LE/HF X 35 % 0.61£0.41 »

piE &
0.385 > &1 LF/HF iz % & &‘E%"ﬂ sk 2L 2 %

432 # L e A RAT LA (R D FRRT A+

FAIFL s RA T LA R(SE DECFREF AR

\F‘b

AMHR 1 > 4 4 & AMHR % -422+2.39% > Fe 4 7 2 4
2 AMHR 5 0.58+4.02% > & p & % 0.303

BogelE s p

e R R MR A -

% AQRS #3ni> » # 4 %2 AQRS & 5 1.00+3.86% ° /;Tz% "
A 2 AQRS &t 5 17.65+15.56% » =R p &5 0.169 » &7 2B QRS

AR B FILAL A

& ASDNN %> » 4 4 %2 ASDNN 3 19.02437.55% > ¢
% 2 ASDNN i 16.40+11.17% > 2/ p & 5 0.443 > 7 2 F SDNN
PR R L

L 2] » X
L‘F B xR °
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f ARMSSD %> » # 4 ' ARMSSD % 18.0942.33% > f 4
72 4 2 ARMSSD 5 6.82425.13% ¢ 2FF p &5 0.797 > &= e fF
RMSSD #c 5 8 B ¥ 3 £ &

t ALF/HF 3% » 4 2 5o ALF/HF %-63843.36% > 4 7 2 4

2 ALF/HF 5 -51.66+7.67% > &£ & p & 5 0.507 > &+ 2 F LF/HF iz
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FA2EL B RA T LA L(RBE DL FREE

Table 4.2 Measures of heart rate variability within Sitting-still group and Common

Thyme group
Sitting-still Common Thyme
p p

Items before after value before after value
MHR

(beats/min) 76 £9 72+7  0.130 74+ 5 74+ 3 0.868
QRS (ms) 79 + 8 79+7  0.742 69+ 2 81+8 0.188
SDNN (ms) 47 £ 18 53+15 0.529 52+ 21 59+21 0.058
RMSSD (ms) 42 +25 43+20 0.794 44 + 22 46 +£28  0.765
LF/HF 1.19£1.06 1.15+0.97 0.782 1.36 £ 1.01 0.61+0.41 0.385

Values are mean+SD for MHR, mean heart rate; QRS, QRS wave; SDNN, standard
deviation of all normal to normal intervals; RMSSD, the square root of the mean of the
sum of the squares of differences between adjacent NN intervals; LF, low frequency
power; HF, high frequency power; LF/HF, ratio of LF to HF.

p<0.05 was considered statistically significant; p value obtained from paired t-test.

243 L wne /;Tz% FRAE(FRA DT CFREFL LR
Table 4.3 Standardized percentage changes (/\, %) and measures of heart rate

variability within Sitting-still group and Common Thyme group

Items Sitting-still Common Thyme p value
AMHR (%) -4.22+2.39 0.58 + 4.02 0.303
AQRS (%) 1.00 +3.86 17.65 + 15.56 0.169
ASDNN (%) 19.02 +37.55 16.40 + 11.17 0.933
ARMSSD (%) 18.09 + 42.33 6.82 + 25.13 0.797
ALF/HF (%) -6.38 +3.36 -51.66 + 7.67 0.507

For abbreviations, see legend in Table 4.2.

p<0.05 was considered statistically significant; p value obtained from paired t-test.
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433 FLe i mRFEF LA (ER2)2L v FHERE

2445 WL e BRI 24 B(SAEDL T RE B

ik

# & e endg kPl MHR 355 83+14 =x/4 » {5 p] MHR T35

2 7949 /& 5 pEE 0454 kg MHR :e & B FH IR & o

ko Pl QRS AT 35 8944 ms o (4B QRS AT 25 9044 ms o Y

e

T 5 0573 A7 QRS 2 e R FH AT L& 21

3

I

SDNN T35 % 56424 ms > {$p] SDNN L3575 49426 ms > p &
0.017 > 5257 SDNN e % & B ¥ 1+ 50313 & > # & % p] RMSSD T 35
5 1843 ms - {4 RMSSD T35% 18l ms> p &5 0279 ¥+
RMSSD :x % & & F 53t 8 & » # L o jp] LF/HF T35 % 3.53+

1.47 > {5 LF/HF 3235 2.83+1.86° p & 5 0.527 > &+ LF/HF :%

EHE TR L4 2w R MHR T355 89+4 =/~ > {4

MHR T2 5 9044 = /4 > piE 5 0.391 > B+ MHR = % & 3 ¥ 1250
PLA ST L F 2w QRSML TS 7346 ms o it QRS

AT L 7445 ms piE s 03910 o1 QRSAZ saRE i F MR

=2

L& FHEREF LA 2R SDNN I35% 3045 ms - {5 SDNN
Tias 34+2 ms: p @5 0.147 > B+ SDNN e ® g F s 1
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%> FoafR¥FP 2 4 2P RMSSD 2% 1843 ms > {48 RMSSD
Tia% 18+l mso p & s 1.000 > A+ RMSSD s % i Bf ¥ M 52t 3,

H > FWBRIFR L H ew#FLanp LF/HF T35 3.39+41.39 5 (2]

LF/HF %353 3414117+ p @3 0977 Bin LE/HF 2<% & 8 % 14

A34 F L3 RFPLAL(ERDOFSFHERL T 4

3 AS FL B FHRET LA A(SA DF I HBEF A K
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Table 4.4 Measures of heart rate variability within Sitting-still group and Golden

Lemon Thyme group

Sitting-still Golden Lemon Thyme
P p

Items before after value before after value
MHR

(beats/min) 83+ 14 79+9 0.454 89+ 4 90+ 4 0.391
QRS (ms) 70+ 5 74+19 0.573 73+ 6 74+ 5 0.391
SDNN (ms) 56+ 24 49+26 0.017 30+ 5 34+ 2 0.147
RMSSD (ms) 29+ 9 26+9 0.279 18+ 3 18+ 1 1.000
LF/HF 3.53+ 1.47 2.83+1.86 0.527 3.39+ 139 341+ 1.17 0977

For abbreviations, see legend in Table 4.2.

p<0.05 was considered statistically significant; p value obtained from paired t-test.

2A5F Lo AT RFP LA L(FADFCFRE L EE
Table 4.5 Standardized percentage changes (/\, %) and measures of heart rate

variability within Sitting-still group and Golden Lemon Thyme group

Items Sitting-still Golden Lemon Thyme p value
AMHR (%) -4.10+10.22 0.30 +0.59 0.450
AQRS (%) 5.71+19.05 1.47 +2.94 0.717
ASDNN (%) -16.42+11.15 14.47 +15.73 0.071
ARMSSD (%) -11.28+19.14 0.76 +7.47 0.265
ALF/HF (%) -26.31 +24.02 2.80 +8.32 0.591

For abbreviations, see legend in Table 4.2.

p<0.05 was considered statistically significant; p value obtained from paired t-test.
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Table 4.6 Measures of heart rate variability within Sitting-still group and Lavender

Thyme group
Sitting-still lavender thyme group
p P

Items before after value before after value
MHR

(beats/min) 78 +£7 78+ 6 0.954 80+ 5 77+ 8 0.175
QRS (ms) 83+8 83+6 0.684 80+ 13 81+7 0.918
SDNN (ms) 54+16 42+13 0.136 42+10 48+10 0.036
RMSSD (ms) 40 +£23 24+9 0.101 27+9 34+16 0.133
LF/HF 2.01 £1.46 2.08+0.83 0.886 2.60+0.69 2.87+1.89 0.629

For abbreviations, see legend in Table 4.2.

p<0.05 was considered statistically significant; p value obtained from paired t-test.

FATR L DB E AT T LA (AR SR FAARER
Table 4.7 Standardized percentage changes (/\, %) and measures of heart rate

variability within Sitting-still group and Lavender Thyme group

Items Sitting-still Lavender Thyme p value
AMHR (%) 0.53+ 8.46 378+ 6.36 0.212
AQRS (%) 1.09+ 5.39 345+ 21.89 0.801
ASDNN (%) -17.56+ 28.26 1627+ 14.10 0.059
ARMSSD (%) 2655+ 33.95 2839+ 37.60 0.036
ALFHF (%) 3821+ 77.76 39.04+ 85.73 0.138

For abbreviations, see legend in Table 4.2.

p<0.05 was considered statistically significant; p value obtained from paired t-test.
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Table 4.8 Measures of heart rate variability within Sitting-still group and Silver Lemon

Thyme group
Sitting-still Silver Lemon Thyme
P p

Items before after value before after value
MHR

(beats/min) 91 +17 90+14 0.402 89+ 5 92+9 0.328
QRS (ms) 72+ 11 73+£10  0.297 73+ 17 73+ 15  1.000
SDNN (ms) 49 £ 27 55+27 0.231 63+7 45+23  0.285
RMSSD (ms) 28 + 14 34+17  0.044 57+ 27 32+17  0.329
LF/HF 2.24+2.22 1.97+0.78 0.860 1.54+ 0.43 1.50+0.77 0.945

For abbreviations, see legend in Table 4.2.

p<0.05 was considered statistically significant; p value obtained from paired t-test.

A9 P L B REFT L A(SBHT IR T AR ER
Table 4.9 Standardized percentage changes (/\, %) and measures of heart rate

variability within Sitting-still group and Silver Lemon Thyme group

Items Sitting-still Silver Lemon Thyme p value
AMHR (%) -1.52+ 3.28 237+ 4.01 0.354
AQRS (%) -0.17+7.79 5.17 £ 10.20 0.589
ASDNN (%) 14.73 + 15.58 -26.13 + 42.39 0.103
ARMSSD (%) 24.14+ 7.01 -29.06 + 43.77 0.095
ALF/HF (%) 1471 +22.41 -7.20 + 25.05 0.350

For abbreviations, see legend in Table 4.2.

p<0.05 was considered statistically significant; p value obtained from paired t-test.
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Table 4.10 Measures of heart rate variability within Sitting-still group and Lemon

Thyme group
Sitting-still Lemon Thyme
P p
Items before after value before after value
MHR
(beats/min) 76 + 10 74+11 0.103 69+ 12 67+13 0.388
QRS (ms) 82 +24 84+21  0.696 79+ 21 81+19 0.178

SDNN (ms) 57+27 59+£33  0.904 63+ 33 58 £23 0.539
RMSSD (ms)  45+25 3624  0.151 46+ 30 44 + 29 0.761
LF/HF 1.71+£1.20 2.16+1.42 0386 1.16+ 0.64 2.03+1.45 0.093

For abbreviations, see legend in Table 4.2.

p<0.05 was considered statistically significant; p value obtained from paired t-test.

2411 FLeBSRIFF LA (AT FRBF AR ER
Table 4.11 Standardized percentage changes(/\, %) and measures of heart rate

variability within Sitting-still group and Lemon Thyme group

Items Sitting-still Lemon Thyme p value
AMHR (%) 2.67+2.48 -1.76 + 4.00 0.695
AQRS (%) 3.67 £ 13.79 2.54+ 3.52 0.842
ASDNN (%) 2.86 + 30.91 -3.73 + 16.59 0.666
ARMSSD (%) 21.06 + 17.33 -3.96+ 14.18 0.199
ALF/HF (%) 32.84+ 13.26 59.96 + 42.92 0.975

For abbreviations, see legend in Table 4.2.

p<0.05 was considered statistically significant; p value obtained from paired t-test.
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Table 4.12 Measures of heart rate variability within Sitting-still group and Oregano

Thyme group
Sitting-still Oregano Thyme
p P

Items before after value before after value
MHR

(beats/min) 78 £10 75+£10 0.122 74+£10 718 0.225
QRS (ms) 74+9 72+ 6 0.633 73+7 76 +9 0.253
SDNN (ms) 54+20 49+17 0.501 72+58  63+32 0.611
RMSSD (ms) 38+19 34+18 0.622 62+70 52+36 0.639
LF/HF 1.44+1.09 1.57+0.80 0.700 1.33+1.01 1.48£1.63 0.560

For abbreviations, see legend in Table 4.2.

p<0.05 was considered statistically significant; p value obtained from paired t-test.

243 LA RE T LA L(FROFCTFEET LR
Table 4.13 Standardized percentage changes (/\, %) and measures of heart rate

variability within Sitting-still group and Oregano Thyme group

Items Sitting-still Oregano Thyme p value
AMHR (%) -3.58+ 3.92 -3.39 + 3.90 0.939
AQRS (%) -1.28 + 13.30 3.97 + 8.31 0.166
ASDNN (%) 220+ 3221 1.19 + 47.67 0.868
ARMSSD (%) -0.09 + 32.10 9.45 + 59.55 0.689
A\ LEF/HF (%) 40.90 + 68.93 17.85 + 13.09 0.341

For abbreviations, see legend in Table 4.2.

p<0.05 was considered statistically significant; p value obtained from paired t-test.
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Table 4.14 Measures of heart rate variability within Sitting-still group and Creeping

Wild Thyme group
Sitting-still Creeping Wild Thyme
p p

Items before after value before after value
MHR

(beats/min) 77+ 10 76 £9 0.413 72+ 10 73+ 10 0.504
QRS (ms) 78 £ 15 82+17  0.074 83+13 84+17 0.798
SDNN (ms) 48 £ 15 49+15  0.773 53+13 76 £+ 56 0.271
RMSSD (ms) 33+11 33+13  0.820 38+ 14 54 +47 0.317
LF/HF 1.98+1.391.724+1.61 0351 2.08+1.80 2.25+1.91 0.629

For abbreviations, see legend in Table 4.2.

p<0.05 was considered statistically significant; p value obtained from paired t-test.
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Table 4.15 Standardized percentage changes (/\, %) and measures of heart rate

variability within Sitting-still group and Creeping Wild Thyme group

Items Sitting-still Creeping Wild Thyme p value
AMHR (%) -1.16 + 4.28 1.11+4.39 0.327
AQRS (%) 2.85+5.36 0.38 + 4.45 0.245
/A\SDNN (%) 4.58 +24.22 44.18 + 94.63 0.308
ARMSSD (%) 3.75+ 22.99 4523 + 96.68 0.303
ALF/HF (%) -31.89 + 43.25 12.27 £ 7.94 0.399

For abbreviations, see legend in Table 4.2.

p<0.05 was considered statistically significant; p value obtained from paired t-test.
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Table 4.16 Measures of heart rate variability within Sitting-still group and

Silver-leaf Thyme group

Sitting-still

Silver-leaf Thyme

p p

Items before after value before after value
MHR

(beats/min) 75+ 8 70+9 0.074 74+ 9 74+ 10 0.890
QRS (ms) 76+ 11 79 + 14 0.288 77+ 10 79+9 0.231
SDNN (ms) 62+29  65+25 0.873 71 + 64 57+32 0.304
RMSSD (ms) 47+32 43+14 0.761 62+70 41 +£17 0.368
LF/HF 1.64+£1.612.02+1.99 0.168 1.18+0.58 1.66+1.09 0.206

For abbreviations, see legend in Table 4.2.

p<0.05 was considered statistically significant; p value obtained from paired t-test.

LA EL R AT LA B (SEF I REF AR E R

Table 4.17 Standardized percentage changes (/\, %) and measures of heart rate

variability within Sitting-still group and Silver-leaf Thyme group

Items Sitting-still Silver-leaf Thyme p value
AMHR (%) -6.54 + 4.44 3.73+7.28 0.535
AQRS (%) 424+ 10.04 3.39+ 7.02 0.873
ASDNN (%) 17.58 + 44.30 -6.77 + 23.32 0.291
ARMSSD (%) 20.65 + 55.11 7.18 +29.52 0.222
ALF/HF (%) 15.52 + 13.44 30.64 + 31.83 0.755

For abbreviations, see legend in Table 4.2.

p<0.05 was considered statistically significant; p value obtained from paired t-test.
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Table 4.18 Measures of heart rate variability within Sitting-still group and Orange

Thyme group
Sitting-still Orange Thyme
P p

Items before after value before after value
MHR

(beats/min) 81+ 16 81+15 1.000 80+ 15 79+ 16  0.242
QRS (ms) 71+ 10 69+12 0.070 70+ 12 71+ 12  0.178
SDNN (ms) 35+ 7 38«11  0.230 34+7 35411  0.837
RMSSD (ms) 24+ 8 2511  0.476 25+8 2510 1.000
LF/HF 1.15+ 0.551.45+1.01 0.518 1.52+1.09 1.20+ 0.88 0.356

For abbreviations, see legend in Table 4.2.

p<0.05 was considered statistically significant; p value obtained from paired t-test.

24198 Lo BT LA (FRNFTFRRETLAEEE
Table 4.19 Standardized percentage changes (/\, %) and measures of heart rate

variability within Sitting-still group and Orange Thyme group

Items Sitting-still Orange Thyme p value
AMHR (%) 0.27 + 3.80 -1.07 + 1.58 0.508
AQRS (%) -3.76 + 3.44 238+ 3.37 0.051
ASDNN (%) 6.86 + 12.93 2.18 + 25.05 0.532
ARMSSD (%) 5.28 £ 20.14 -2.59 £ 15.40 0.435
ALF/HF (%) 14.71 + 37.02 2231+ 2.85 0.443

For abbreviations, see legend in Table 4.2.

p<0.05 was considered statistically significant; p value obtained from paired t-test.
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>0.05 > R B F LR A -

77



2420 ke [JF/HF W BT P L4 68 e (A1 E 92 cF%RE
Table 4.20 Combination of Measures of heart rate variability within Sitting-still group,

Common Thyme group and Orange Thyme group

Common Thyme group

Sitting-still and Orange Thyme group
p P
Items before after value before After value
MHR
(beats/min) 79+ 13 78+12  0.292 78+ 12 77+ 12 0.612
QRS (ms) 74+ 10 73+12  0.250 70+ 9 75+ 11 0.092

SDNN (ms) 40+ 13 44+14  0.190 41+ 16 44+ 19 0.243
RMSSD (ms) 31+ 18 32+16  0.445 32+ 16 33+20 0.721

LF/HF 1.17£0.70 1.34+0.94 0.534 146+ 099 098+0.76 0.151

For abbreviations, see legend in Table 4.2.

p<0.05 was considered statistically significant; p value obtained from paired t-test.
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Table 4.21 Combination of Standardized percentage changes (/\, %) and measures of

heart rate variability within Sitting-still group, Common Thyme group and Orange

Thyme group

Common Thyme group p
Items Sitting-still and Orange Thyme group value
AMHR (%) -1.41+ 391 -0.45 +2.60 0.636
AQRS (%) -1.98+ 4.14 8.11+11.75 0.023
ASDNN (%) 11.42+23.19 7.51+21.17 0.706
ARMSSD (%) 8.09 + 13.25 0.93 + 18.43 0.527
ALF/HF (%) 7.19 + 19.48 -38.35+ 13.00 0.268

For abbreviations, see legend in Table 4.2.

p<0.05 was considered statistically significant; p value obtained from paired t-test.
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Figure 4.1 Combination of Standardized percentage changes (/\, %) and measures of

heart rate variability within Sitting-still group, Common Thyme group and Orange

Thyme group.

Value are meantSD, * significantly different (p<0.05) between Sitting group and

Inhaled group.
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Table 4.22 Combination of Measures of heart rate variability within Sitting-still

group, Lavender Thyme group, Lemon Thyme group, Oregano Thyme group,

Creeping Wild Thyme group and Silver-leaf Thyme group

Lavender Thyme group,
Lemon Thyme group,
Oregano Thyme group,
Creeping Wild Thyme

group and Silver-leaf

Sitting-still Thyme group
p P
[tems before after value before After value
MHR
(beats/min) 77+9 75+£9 0.225 74+ 10 72+£9 0.174
QRS (ms) 78 £13 80+13  0.092 79 + 13 80+ 12 0.222

SDNN (ms) 55421 52421 0494  60+42  61+35  0.892
RMSSD (ms) 40+£22  34+16 0.108  46+47 46+31  0.869

LF/HF 1.76 £+ 1.30 1.88+133 0.414 1.50+1.091.85+1.57 0.042

For abbreviations, see legend in Table 4.2.

p<0.05 was considered statistically significant; p value obtained from paired t-test.
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Table 4.23 Combination of Standardized percentage changes (/\, %) and measures of

heart rate variability within Sitting-still group, Lavender Thyme group, Lemon Thyme

group,Oregano Thyme group, Creeping Wild Thyme group and Silver-leaf Thyme

group

Lavender Thyme group,

Lemon Thyme group,
Oregano Thyme group,
Creeping Wild Thyme group P

Items Sitting-still and Silver-leaf Thyme group value
AMHR (%) 2.67+5.44 2.28+542 0.706
AQRS (%) 3.25+10.10 2.55+10.63 0.768
ASDNN (%) -6.08 +2.50 13.41 +27.14 0.339
ARMSSD (%) 11.45+10.15 16.17 +59.10 0.116
ALF/HF (%) 10.43 +7.97 29.27 + 63.57 0.956

For abbreviations, see legend in Table 4.2.

p<0.05 was considered statistically significant; p value obtained from paired t-test.
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Figure 4.2 Combination of Standardized percentage changes (/\, %) and measures of
heart rate variability within Sitting-still group, Lavender Thyme group, Lemon Thyme
group,Oregano Thyme group, Creeping Wild Thyme group and Silver-leaf Thyme
group.

Value are meantSD, * significantly different (p<0.05) between Sitting group and

Inhaled group.
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