Effects of Inhalation of Mint Extracts
on Heart Rate Variability
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Abstract

The main aim of this study was to investigate the effects of different
types of mint plant extracts on heart rate variability (HRV). Fifty-nine (16
males; 43 females) Nanhua University students were studied as research
subjects. The average age and body mass index (BMI) of the students was
22.241.5 years and 22.0£5.0 kg/m’, respectively. Ten different cultivars
of mint plants were used in this research, namely, Spearmint, Curled
spearmint, Variegate Pineapple Mint, Lime Mint, Grapefruit Mint,
Chocolate Mint, Peppermint, Pennyroyal, Apple Mint and Corsican Mint.

For the control group, the students were instructed to sit in silence
for 10 minutes, after which their heart rate variability were measured for
5 minutes. For the study groups, each group was subjected to a type of
mint extract released through a misting system for 10 minutes, after
which their heart rate variabilities were measured for 5 minutes. Each
mint extract solution contained 50 ml of extract and 200 ml of distilled
water.

For statistical analysis, a paired t-test was used to compare heart rate
variability differences between mean values within each group. These
included: mean heart rate (MHR), QRS wave, standard deviation of all
normal to normal intervals (SDNN), the square root of the mean of the
sum of the squares of differences (RMSSD) between adjacent NN
intervals, and the ratio of low frequency (LF) to high frequency (HF).
Heart rate variability differences between the control group and study
groups were also compared using a paired t-test.

The results of this study showed that there were no significant
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differences (p>0.05) in heart rate variability between the control group
and the study groups. Data from the Spearmint, Curled Spearmint,
Variegata Pineapple Mint, Grapefruit Mint and Chocolate Mint and
Peppermint groups showed a decreasing trend in the LF/HF ratio.
Contrarily, data from the Lime Mint, Pannyroyal, Apple Mint and

Corcican Mint groups showed an increasing trend in the LF/HF ratio.

Keywords: Heart Rate Variability (HRV), Aromatherapy, Peppermint,
Natural farming.
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Table 3.1 The varieties of mint in this experiment.

Ry - g gr
G Spearmint Metha. spicata
BERERF Curled Spearmint Metha. spicata crispa

JIE B #%J7  Variegata Pineapple Mint

T4 Lime Mint

¥ 5 e Grapefruit Mint
Ty g Chocolate Mint
o R Peppermint

I g Pannyroyal

¥ E Apple Mint

R S I . .
o Ed & Corcican Mint

Metha. suaveolens

variegata
Metha. aquatica Lime

Metha. x piperita
grapefruit
Mentha. x piperita

chocolate

Metha. x piperita
Metha. pulegium
Metha. suaveolens

Metha. reguienii
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Figure 3.2 Metha. spicata crispa.
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B33 gy HiE i

Figure 3.3 Metha. suaveolens variegate.

Bl 3.4 ®4* &

Figure 3.4 Metha. aquatica Lime.
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Figure 3.5 Metha. x piperita grapefruit.

Figure 3.6 Mentha. x piperita chocolate.
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B 3.7 & Wi

Figure 3.7 Metha. x piperita.

Figure 3.8 Metha. pulegium.
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Figure 3.9 Metha. suaveolens.

B 3.10 7o £

Figure 3.10 Metha. reguienii.
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12 (The square root of the mean of the sum of the squares of differences
between adjacent NN intervals, RMSSD) % i % #7 # Z +* (LF/HF) > 14 =
ik At T (paired t-test) ey o pt I REF L e B 4 R 2 B2 B
MHR ~ QRS ~ SDNN ~ RMSDN -~ LF/HF @ {é T 35%c2 £ £ - %k EPiE
<0055 &3 BEFHAFIL A -

Ll EFa e At E LR o 0 A(%)= [(1R]-w

BD*100/5 B ) 5 o I S 4R A te 2 (paired t-test) 't #&MHR -

21



i

QRS ~ SDNN - RMSDN -~ LF/HF & e /& ¢t 2%

Y B 4 p= £ 21 2 X
<0.05% & 7 & F ezt R
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P 685 %t 95% ; hik:% 1.5km/h~ ¢ = 2.0 km/h ~ 82 F
23km/h; B R 5 F 103 1lux ~ ¢ = 271 lux ~ 8.+ 109 lux o

1P ERFF32C ¢ =234C -t 30C BR:5 2 T8% -~ ¢
= 56%~8.+ 80%; b i#:% F 2.5km/h~¢ = 2.1 km/h~8t }+ 1.4 km/h;
EAE:EF 110lux ~ # = 230 1ux ~ 82+ 70 lux °
12 FTE A ER WE S L3 PRTRLETHE
4

AFPTHRZEZR EAFAFNGL T HEE 59 Lo
F 16 A (27.1%) >~ 1243 A (72.9%) L 32& & (age) » 22.2+1.5 fk -

Fhert 59 A o FH 16 A (27.1%) 0 * 143 £ (72.9%) > L35
E &5 22.241.5 o T 3988 £ (weight) 5 58.0+15.1 kg° T 35 3 (height)
» 161.6£7.9 cm » T 354 4 7 £ 35 #(Body Mass Index, BMI)22.0+5.0
kg/m’» 2 s A AN TLE  BEFELES5 4 0§14 (20%)
L4 A (80%) 0 TimE#E G 23,012 0 TR E 5 504459 kg o
Tiai g 5 159.6+73 cm > THEL TR Hch 19.8+14kg/m’ -

BEZFREEZS54 5 70 4A0%) >S5 4(100%) Lise
# 5 21.6x1.1 > L3580 € 53.6+£14.1 kg T35E 5 % 160.3£6.0 cm >
Tiob 4T § 4p 85 20.845.3 kg/m® -

FIE R HE et 7 40 T 11 4 (14.3%) 0 % 16 4 (85.7%) »
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Table 4.1 Recordings of environmental conditions during the growth of mint plants.

Items August September
Morning 28 32
Temperature ('C) Noon 32 34
Afternoon 24 30
Morning 87 78
Humidity (%) Noon 68.5 56
Afternoon 95 80
Morning 1.5 2.5
Wind speed (km/h) Noon 2.0 2.1
Afternoon 23 1.4
Morning 103 110
Light intensity (Lux) Noon 271 230
Afternoon 109 70
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TinE gL 214510 oo TIOME L 5455103 kg T F 3
58.5+5.4 cm > L3924 R R 47 i 21.743.7 kg/m” ¢

Fia e a8 4 > T4 4 (50%) >~ {E4 4 (50%) 0 Lo
# 5 22.8+1.5 o TR E L 6334214 kg Ti5E % 5 162.6+10.1
cm > T390 R 45 #c i 23.8+7.6 kg/m’

FEREFEE 445 FH1 AQ25%) %13 4 (75%) > Lo
E# L 22310 o TIOMWE L 59.8+16.8kg o T35 F L 165.649.5
cm > T390 R8T R 4y #ch 22.2+4.8 kg/m’

I E R AL 5 TH0 A (0%) 0~ 4 4 (100%) 0 T i
E# 5 20.5£0.6 fo 0 TIOMWE L 454483 kg0 T9E F L 160.147.5
cm > T30 R TR 4 #c i 17.6+2.0 kg/m®

FHREFEE A . T2 LA (25%) 216 X (75%) 0 Tk
# 5 217514 f o TIOME L 60.9+16.0 kg Ti5EF 5 163.0+11.2
cm > T390 TR 4 #c i 21.7+4.0 kg/m®

Fr et 5 4 0 T2 4 (40%) > ~ 123 4 (60%) > Lok
5 223+15 K > TIOMWE L 54.0£109 kg L5965 L 162,964
cm > T390 TR 45 #c i 20.4+4.5 kg/m?® -

R EFEE 84 T2 4 (25%) ) + 16 4 (75%)  Tiox

#5 230514 & > TIORE 5

58.24£10.2 kg » L=¥ 3 5 159.7+£5.9
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cm > TI5L R R 4 Bk 22,9443 kg/m’ -
FEG Fires 54 0 T3 4 (60%) 0 12 £ (40%) > L35
Edk 5 232425 Fo TR E 5 75.9+14.6kg T35 F 5 163.9+10.0

cm > T 5L R R 4y Bk 28.0+3.5 kg/m” -
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Table 4.2 Participants’ characteristics of groups (N=59)

Variegata

Curled Lime Grapefruit  },400late Apple Corcican
Sitting stilll  Spearmint Pineapple Peppermint Pannyroyal
Items Spearmint Mint _ Mint Mint Mint
Mint Mint
Sex
Men 16(27.1%)  1(20%) 0 1(143%)  4(50%) 1(25%) 0 2(25%) 2(40%) 2(25%) 3(60%)

Women  43(72.9%) 4(80%)  S5(100%) 6(85.7%)  4(50%)  3(75%)  4(100%)  6(75%)  3(60%)  6(75%)  2(40%)

012 21611 214 £11 228+£15 223x10 20506 21714 223=x15 23014 232+£25

Lad

Age(years) 222=x15 23
Weight (kg) 580151 504=59 536=141 545103 633+214 598+168 45483 609160 540+109 582=104 759146
Height (cm) 161679 1596+731603+6.0 158554 1626101165695 160.1£751630+x1121629=x64 159.7£59 163.9£10.0

BMI(kg.-"nlE) 22050 198+£14 208+£53 21737 23876 222x48 17620 21740 20445 229=x43 280+£35

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

BMI, body mass mdex
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T BIMHR-T 35 5 71480 /4 » {5 RIMHR-T 35 5 67+9=1 /4 » piE=0.201 >
T EABOH TS L Y BATLE
BIQRS# T 355 81423 ms » 14 RIQRS/& T 3595 80422 ms > piE &

=0.374 > BEF QRS 2 s R A F PR & o

7 jB|SDNN-T 35 % 66441 ms > i B|SDNN-T 35 5 75425 ms > pid
=0.421 > %7 SDNN:x % > % E B F M1 & -

7 BIRMSSN-T 35 % 42427 ms » {8 B]RMSSD-T 35 5 49427 ms » pid&
5=0.155 B~ RMSSNz 2% » mE FMHAIT & -

7 p|LF/HF-T 35 % 1.9241.04 » {5 p|LF/HF-T 35 5 1.65£0.83 » pi& 3

=0.500 > 27 LF/HF2 sl 5 B F A & -

-\\}
R

< PR o 4 — — e p P /;l-‘l),"z‘/
Fheoop Py ST BMHRE 5 T % 2% E e

FiE st A S LF/HFE e ™% >4 A E g F M a3 £(p>0.05) -

244 Blleob g re@F 2z nisg AT EL B v i B
% BT 4 & 2 p|AMHR (%)L $2 5 -1.5343.48 » % & i 2R AMHR (%)
T 395 -6.3413.40 > pE=0.149 > ¥+ AMHR (%):c% » 72 &3 B ¥ 2

PSS - 4

‘)L'\"' .&532 °

29



3 4w P AQRS(%) X 35 5 -0.97£3.42 » % & i+ B AQRS(%) L #2
5 -0.83+1.86°piz 5 =0.898 » 55 7 AQRS(%)2 i< % &

g

\r:x

] ASDNN(%) T 32 % 3.44430.63 -

‘.‘ > S|

% 3 77 0B ASDNN(%)

T 39 % 29.29+42.60 0 piE=0.345 » & 7 ASDNN(%):c % » # £ B ¥ %
sk 21 2 X

»’LJF '&a °

# & @ p) ARMSSN(%) T 35 % 224641648 » % & iF

> N = |

ARMSSD(%) L 5% 23.65+26.67 »

i % =0.032 > & 7 ARMSSN(%)2.
R P REEFRATLE
# & e P ALF/HE(%) T 32 5 31.58+11.82 » & & j7 o

7 238 ALF/HF (%)
T 35% 12374492 piE L =0.239 » A7 ALF/HF(%)2. #c %2 F B ¥ 1%

st 2] 2 X

»’LJF '&a °

‘g %::.v

he-

LI A Sl

i

% & 7 AMHR(%) ~ AQRS(%)

ASDNN(%) ~ ALF/HE(%) % 4 if #3223, % ; ARMSSD(%)% i & .}

N

A bl f AR & (p<0.05) -
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Table 4.3 Changes in measures of heart rate variability within sitting-still group and

Spearmint group.

Sitting-still Spearmint
Y p
Items Before after value before after value
MHR (beats/min) 76+ 11 75+£10  0.388 71+8 679  0.201
QRS (ms) 76 +11 75+11 0.554 81+23 80+22 0.374
SDNN (ms) 57 +27 59+33 0.887 66 +41 75+£25 0421
RMSSD (ms) 45 +£25 35+24  0.130 42 +27 49+27 0.155
LF/HF 1.70£1.19 2.15+1.41 0386 1.92+1.04 1.65+0.83 0.500

Values are meantSD for MHR, mean heart rate; QRS, QRS wave; SDNN, standard

deviation of all normal to normal intervals; RMSSD, the square root of the sum of the

squares of differences between adjacent NN intervals; LF/HF, ratio of LF to HF.

p<0.05 was considered statistically significant; p value obtained from paired t-test.
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Table 4.4 Standardized percentage change (A, %) in measure of heart rate variability

between sitting-still group and Spearmint group

Items Sitting-still Spearmint p value
AMHR (%) -1.53 + 348 -6.34 + 3.40 0.149
AQRS (%) -0.97 £ 3.42 -0.83 + 1.86 0.898
ASDNN (%) 3.44 + 30.63 29.29 + 42.60 0.345
ARMSSD (%) -22.46 + 16.48 23.65 + 26.67 0.032
ALF/HF (%) 31.58 + 11.82 -12.37 £ 4.92 0.239

For abbreviations, see legend to Table 4.3.
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245 B oo BEFFep 2 P8 THEL R R S5
;A BMHRE 35 5 7726k /4 > {8 BIMHR-T 35 5 7449=x /%4 > piE
=0.266 > & 77 BT A EFREFHAILA -

7 B|QRSA T 355 70£7 ms » {4 B|QRSA T 355 7247 ms > piE &
=0.461 > BF T QRS 2 xR E B F PR & o

7 j]SDNN-T 32 % 63+13 ms » 74 B/SDNN - 32 % 70434 ms @ piE
=0.614 > 77 SDNNec % » % EREF P33 & o

7 RMSSN-T 35 5 46£18 ms » 15 B|RMSSDL 55 58439 ms > pi&
%=0.303 > ;- RMSSNz :c % » @B EFMH AR o

# B LF/HF T 35 5 1.2320.61 > £ BPILF/HF L $5 5 0.97£0.51 > pie &
=0.475 > B LF/HF 2. :x 02§ B F AL & -

/.‘
(=

“r

\;\\}

ey SRR MHRA g2 3t O fie™ i o 22
7 EEFEL &(P>0.05); QRS ~ LF/HFR|Z 7 P A8 - Akt &
% ; SDNN ~ RMSSD@E & jm o5 2 e 2 > (e /v R g F Pt
% & (p>0.05) -

%46 Lo GE R ez nieprriatgEEL B o

AMHR (%) 5% -3.97+7.0 » p£=0.754 > % = AMHR (%)< % » # &
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# 4 0 P AQRS(%) L ¥ 5 -4.3349.49 » L 5 i ' B AQRS(%) T

"5

9% 2.08+5.60 > piE 5 =0.248 » &7 7 AQRS(%) 2 :¢ % & B ¥ [+ ket &
g

F & % Pl ASDNN(%)-T 5 5 52.45+30.59 i ¥ & i 28] ASDNN(%)
T 395 10.52439.88 » piE=0.179 » %5 7+ ASDNN(%):c % » * £ & ¥ |+
e AN

# & ® ] ARMSSN(%) T #2 5 23.85+32.06 » # ¥ & i % i

ARMSSD(%) T 2 5 18.49£33.60 > piE = =0.855 » & 75 ARMSSN(%) 2

# & e B ALF/HF(%) T 5 4 62.72481.99 » 15 B|ALF/HF (%)X 5 %
-22.1743.25 > pit 5 =0.378 » &i 7% ALF/HF(%)2 : %2 3 B ¥ 153" 1,
%’ o

@ %-v

e e h T %% KBt ¢ AMHR(%) ~ AQRS(%)

\;\\}

ASDNN(%) ~ ARMSSD -~ (%)ALF/HF(%) @ ¥ Fir et A E 41 &

(p>0.05) -
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Table 4.5 Changes in measures of heart rate variability within sitting-still group and

Curled Spearmint group.

Sitting-still Curled Spearmint
Y p
Items before after value before after value
MHR(beats/min) 81+ 10 79+ 10 0.380 77+6 74+9 0.266
QRS (ms) 84+9 80+10 0.344 70+7 72+7 0.461
SDNN (ms) 42+ 14 63+20 0.007 63+13 70+34  0.614
RMSSD (ms) 31+19 35417  0.139 46 + 18 58+39  0.303
LF/HF 1.47+£1.10 1.84+0.89 0.657 1.23+0.61 0.97+0.51 0475

For abbreviations; see legend to Table 4.3

246 Flroa@GEFre (RA2) FuFRREa ot ii
Table 4.6 Standardized percentage change (A, %) in measure of heart rate variability

between sitting-still group and Curled Spearmint group.

Items Sitting-still Curled Spearmint p value
AMHR (%) -2.20 + 5.31 -3.97 £ 7.04 0.754
AQRS (%) -433 £ 949 2.08 £ 5.60 0.248
ASDNN (%) 5245 + 30.59 10.52 + 39.88 0.179
ARMSSD (%) 23.85 + 32.06 18.49 + 33.60 0.855
ALF/HF (%) 62.72 + 81.99 -22.17 £ 3.25 0.378

For abbreviations, see legend to Table 4.3
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Bt 1w p|MHRE 39 5 70£10=c/4 > {4 BIMHR T $5 % 72470 /4 > p
B=0445> BT F Ao prloig > PR REFRATLA -

7 RJQRSL T 355 7615 ms » {4 RIQRSA L 355 7848 ms > piE &
=0.597 » BgrQRSA 2 st F R F LU & -

7 jB]SDNN L 35 % 59+19 ms » 14 jB/SDNNZ 32 5 49+12 ms » pie
=0.213 » 5577 SDNN:c % » 7 B A ¥ 32t & o

w1 BIRMSSN T 2 % 46+15 ms » {4 B[RMSSD-T 2 5 39+15 ms » pie

%=0.187 > 35,7 RMSSNz :c % » @B EFMH AR & o
7 R|LF/HF T 35 5 1.66+1.38 » {5 R|LF/HF L 35 5 1.074£0.84 » pi& 3

=0.127 » 227 LF/HF2 s gL 5 B F A & -

4
3

\;\\}

ERLmap Ty RSN MHRA 2300 2 HFHL &
(p>0.05) ; QRSH s pir b 2 iz 4 P A - AE 3t & 5 SDNN -
RMSSD ~ LE/HFFLH § 4] & f7 o4 2 e ™ % » fe v R B ¥ st 3,
% (p>0.05)
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oo %M L 2BAMHR (%)T $5% -3.0342.82=/4 > STE

$ & 7 2B AMHR (%)L 35 5 3.5449.82=1 /4 » pie=0.133 » & ;1 AMHR
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o
LBy

Bl ARMSSN(%) T 35 % 2.57451.05 » 3T § $ & 7 =i

ARMSSD(%) L #5254 -11.82426.74 » pi& 5 =0.534 » &5+ ARMSSN(%) 2

F# & ' p|ALF/HF (%)L 35 5 44.65175.13 » 38 B 41 R|ALF/HF(%)
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Table 4.7 Changes in measures of heart rate variability within sitting-still group and

Variegata Pineapple Mint group.

Variegata Pineapple
Sitting-still Mint
Y Y
Items before after value before after  value
MHR (beats/min) 78 £8 75+9 0.034 70+ 10 72+7  0.445
QRS (ms) 76 +£7 77+7 0.950 76+ 5 78+8  0.597
SDNN (ms) 57+24 4612 0.350 59+19 49+12 0.213
RMSSD (ms) 45 + 30 3613 0.492 46 £ 15 39+15 0.187
LF/HF 1.21£1.05 1.28+£0.91 0.755 1.66+1.38 1.07+0.84 0.127

For abbreviations; see legend to Table 4.3
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Table 4.8 Standardized percentage change (A, %) in measure of heart rate variability

between sitting-still group and Variegata Pineapple Mint group.

Items Sitting-still Variegata Pineapple Mint p value
AMHR (%) -3.03 + 2.82 3.54 + 9.82 0.133
AQRS (%) 041 £+ 7.76 3.31 + 14.35 0.694
ASDNN (%) -7.91 + 37.68 -11.04 + 27.14 0.892
ARMSSD (%) 2.57 £ 51.05 -11.82 + 26.74 0.534
ALF/HF (%) 44.65 + 75.13 -30.19 £+ 10.71 0.142

For abbreviations; see legend to Table 4.3
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249 Bl g Fmep 2w T L B ko BEE
7 ¢ @ pMHR-T 35 5 7148=x /4 » {8 BfIMHR T 35 5 71£6=x /4 » piE
=0919  Bx & rdaopdoc® P EFHEFMLATIA

7 PJQRS/A T #5% 80+£12 ms » {4 BQRSA T35 74+5 ms » PiE &
=0.191 > 387 QRS 2 ;¥ BB F P 2L 3 & o
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%=0.315> 587 RMSSNz_ i % » 2 BEF P 5313 & o
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FEFL e PS5 AT MHR - QRSEEFRG £ fcT o e
P EREEFELAPE005; Bl PESCATRI L K
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% & (p>0.05) -

P34
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FERL TG A R E LR
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# e P ARMSSN(%) T 35 5 42742346 » 3k ¥ & j7 e p

ARMSSD(%) L 25 34.99+82.99 » pi& 5 =0.375 » & ;- ARMSSN(%)2

# & e jp| ALF/HF (%) 35 5 24.7042.27 > ¥ ¥+ 3 jz ip] ALF/HF (%)
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FeEE e p T T %% ET 0 AMHR(%) ~ AQRS(%) -~
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Table 4.9 Changes in measures of heart rate variability within sitting-still group and

Lime Mint group.
Sitting-still Lime Mint
Y p

Items before after value before after value
MHR (beats/min) 77+ 10 74+11  0.178 71£8 71+£6 0.919
QRS (ms) 82+10 82+11 0.798 80+ 12 74+5  0.191
SDNN (ms) 52+22 52+23  0.847 64+19 87+54 0.187
RMSSD (ms) 38+19 3816 0913 50+ 17 73+70 0.315
LF/HF 1.09+0.65 1.35+0.79 0.222 1.27+091 1.58+1.20 0.538

For abbreviations; see legend to Table 4.3
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Table 4.10 Standardized percentage change (A, %) in measure of heart rate variability

between sitting-still group and Lime Mint group.

Items Sitting-still Lime Mint p value
AMHR (%) -2.76 + 5.46 0.52 + 4.79 0.303
AQRS (%) -0.31 + 3.17 -5.57 £ 11.06 0.277
ASDNN (%) 0.46 £ 12.62 34.19 + 60.23 0.169
ARMSSD (%) 4.27 £ 23.46 34.99 + 82.99 0.375
ALF/HF (%) 2470 + 2.27 19.16 = 11.89 0.947

For abbreviations; see legend to Table 4.3
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%=0.968 » B8;- RMSSNz_ i % » 2 BEF P 5313 & o

T R LF/HFT 35 5 2.30£1.79 > {8 B|LF/HF ¥ 355 1.34£0.92 > pi %
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Table 4.11 Changes in measures of heart rate variability within sitting-still group and

Grapefruit Mint group.
Sitting-still Grapefruit Mint
p p

Items before after value before after value
MHR (beats/min) 80+10 74 +£7 0.059 77+9 76 £5 0.895
QRS (ms) 81+10 75+7 0.059 79 +8 76+9  0.444
SDNN (ms) 47 £ 15 62+23 0.265 57 +£23 49+ 14 0.354
RMSSD (ms) 40 + 21 48+ 18  0.371 38+20 3819 0.968
LF/HF 1.17+0.86 1.15+0.79 0.821 2.30+1.79 1.34+0.92 0.423

For abbreviations; see legend to Table 4.3
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Table 4.12 Standardized percentage change (A, %) in measure of heart rate variability

between sitting-still group and Grapefruit Mint group.

Items Sitting-still Grapefruit Mint p value
AMHR (%) -6.59 + 3.93 -0.04 + 8.96 0.128
AQRS (%) -6.51 + 3.89 -3.64 + 8.14 0.613
ASDNN (%) 39.76 + 51.81 -8.97 + 25.23 0.117
ARMSSD (%) 3341 + 47.11 9.95 + 44.23 0.405
ALF/HF (%) 333 £ 11.17 -34.71 + 14.85 0.666

For abbreviations; see legend to Table 4.3
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Table 4.13 Changes in measures of heart rate variability within sitting-still group and

Chocolate Mint group.

Sitting-still Chocolate Mint

p Y

Items before after value before after value

MHR (beats/min) 84 £ 14 83+12 0.789 91+6 90+6 0.809

QRS (ms) 85+14  84+12 0789  74+5 73+£5  0.391
SDNN (ms) 53+£25 51426 0726 3245 34+9  0.509
RMSSD (ms) 30+9 2549  0.004 20+4 20£4 0917
LF/HF 2.61+1.30 3.46+1.59 0.360 2.37+122 1.84+0.55 0.561

For abbreviations; see legend to Table 4.3
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Table 4.14 Standardized percentage change (A, %) in measure of heart rate variability

between sitting-still group and Chocolate Mint group.

Items Sitting-still Chocolate Mint p value
AMHR (%) -0.04 + 2.15 -0.50 + 4.20 0.877
AQRS (%) -0.05 + 2.12 -1.31 £ 2.63 0.431
ASDNN (%) -4.46 + 25.12 4.66 + 14.35 0.241
ARMSSD (%) -18.90 + 5.58 093 + 1.84 0.120
ALF/HF (%) 34.82 + 7.07 -14.54 + 23.79 0.287

For abbreviations; see legend to Table 4.3
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Table 4.15 Changes in measures of heart rate variability within sitting-still group and

Peppermint group.

Sitting-still Peppermint
p Y
Items before after value before after value
MHR(beats/min) 80+ 7 78+ 6 0.072 76 £ 8 80+6 0.102
QRS (ms) 84+7 82+6 0.029 83+6 85+10 0.351
SDNN (ms) 55+16 49 +18 0.362 51+20 41 £11 0.150
RMSSD (ms) 40 +£21 33+£17 0.511 37+19 28+ 10  0.099
LF/HF 221+1.47 1.66+0.88 0.276 1.43+0.78 1.24+0.62 0.522

For abbreviations; see legend to Table 4.3
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Table 4.16 Standardized percentage change (A, %) in measure of heart rate variability

between sitting-still group and Peppermint group.

Items Sitting-still Peppermint p value
AMHR (%) 241 + 3.25 6.35 + 9.33 0.130
AQRS (%) -2.14 £ 2.04 2.94 + 8.69 0.159
ASDNN (%) -8.13 + 25.94 -9.31 + 32.82 0.938
ARMSSD (%) -3.54 + 48.45 -14.68 + 27.95 0.627
ALF/HF (%) -16.82 £ 19.49 -11.25 + 5.88 0.691

For abbreviations; see legend to Table 4.3

50



410 #L e gsEirepr HRVH B LR 0 R

2417 HBLapdrFFepz H i THoEL v R 25K
7 ¢ w0 BMHRZ 32 % 80£6= /4 » {5 B|MHRZ 32 % 80455 /4 » pi&
=0.815 > g7 & S4B o lcc ¥ 0 A EFREFHAILE o

BIQRSL T 325 % 8447 ms » 15 B|QRSA L 35 % 84414 ms » pie 4

=1.000 > 3T QRS 2 e R E B F P IR & o

A B|SDNN-T 35 5 52416 ms > 5 BISDNN-T 32 5 54+12 ms > pie=">
BT SDNN:zz % » 7 E B F M1 & o

7 B RMSSN-T 2 4% 40414 ms » {4 B]RMSSD-T 35 5 38+13 ms » pi&

% =0.486 > B RMSSNz_ i % » 2 BEF P 53t 3 & o

B LF/HF T 2 5 1.57+0.58 » {4 B|LF/HF L #5 5 1.72+£1.26 » piE &

=0.809 > &7 LF/HF 2. :x %2 % B F AL & -

L N
£k ek

[

AT S5 %7 - MHR ~ QRS ~ SDNN -~ RMSSD

\;\\}

—

ARt EEEFRAE &(P>0.05) 0 LE/HF 7 jr e g £ e 2 >
v AR F IR &£(P>0.05) -

2418 FraoB drFReF o8 g r e EEL R
#oo L% AT & 2 RAMHR (%) 35 % 0.06+2.00= /4 > ¥ 7] g

w BIAMHR (%) ¥ % -0.1842.22= /4 » pi£=0.760 » %8 77 AMHR (%)

SR 3 B MEFRATLA

51



# 4 Pl AQRS(%) T #2 5 0.24+7.93 » 4§ 71 & i 2B AQRS(%) < #2
% -0.45£7.54>piE 5 =0.902 & 7+ AQRS(%)Z xS & B F -4 & o

# 4 2 P ASDNN(%)-T #2 5 -7.13£18.83 » 3§ 71 & i 2] ASDNN(%)
T 355 6.26£26.34 > pie=0.133 » &= ASDNN(%)#c % » # & B F 4 5%
FRE

# & @ ] ARMSSN(%) L 32 % -0.91+37.17 » & 7| & j= ‘& i

ARMSSD(%)-E 2 % -3.75+14.97 » pi& % =0.867 » & = ARMSSN(%)2

#F & @ p] ALF/HF(%) = $2 5 -35.11%£14.37 » & 7| & j= ‘e i
ALF/HF (%)< 5 5 21.34+15.28 » pi& 5 =0.809 » %8 5= ALF/HF(%)2. < %
R EEM AR A -

FeELuprEpPT 2% 0 AMHR(%) -~ AQRS(%) -

ASDNN(%) ~ ARMSSD(%) ~ ALF/HF(%) % * i %3+ &, % (p>0.05) -

52



2417 Brredn e (588 FvF%¥EE
Table 4.17 Changes in measures of heart rate variability within sitting-still group and

Pannyroyal group.

Sitting-still Pannyroyal
p p
Items before after value before after value
MHR(beats/min) 78 £3 78+£2 1.000 80+ 6 80+5 0.815
QRS (ms) 79+5 80+10 0.890 84+7 84+14  1.000
SDNN (ms) 50+12 56+18 0.479 52+ 16 54+12  0.853

RMSSD (ms) 42 +£16 3810 0.686 40+ 14 3813  0.486

LF/HF 2.14+1.88 1.47+£0.50 0.484 1.57+0.58 1.72+1.26 0.809

For abbreviations; see legend to Table 4.3
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Table 4.18 Standardized percentage change (A, %) in measure of heart rate variability

between sitting-still group and Pannyroyal group.

Items Sitting-still Pannyroyal p value
AMHR (%) 0.06 = 2.00 -0.18 £ 2.22 0.760
AQRS (%) 024 + 7.93 -0.45 + 7.54 0.902
ASDNN (%) -7.13 + 18.83 6.26 + 26.34 0.133
ARMSSD (%) -091 + 37.17 -3.75 £ 14.97 0.867
ALF/HF (%) -35.11 + 14.37 21.34 + 15.28 0.809

For abbreviations; see legend to Table 4.3
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Table 4.19 Changes in measures of heart rate variability within sitting-still group and

Apple Mint group.
Sitting-still Apple Mint
Y p
Items before after value before after value
MHR(beats/min) 77 +9 78+ 10  0.852 81+11 81+9 0.849
QRS (ms) 75+ 4 74+ 6 0.815 75+ 4 76 +7 0.451
SDNN (ms) 53+17 53+17 0.999 53+22 53+15 0.860

RMSSD (ms) 40+ 14 37+ 15  0.630 34+20 3016  0.232

LF/HF 1.15+0.85 1.20+0.58 0.839 1.78+1.29 2.54+1.66 0.273

For abbreviations; see legend to Table 4.3
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Table 4.20 Standardized percentage change (A, %) in measure of heart rate variability

between sitting-still group and Apple Mint group.

Items Sitting-still Apple Mint p value
AMHR (%) 0.93 + 9.76 0.71 + 4.68 0.961
AQRS (%) -0.54 £ 7.82 1.21 + 4.57 0.526
ASDNN (%) 5.24 £ 29.48 442 + 19.98 0.955
ARMSSD (%) -2.81 + 34.00 -3.75 + 20.78 0.955
ALF/HF (%) 33.34 + 63.97 31.79 + 14.10 0.302

For abbreviations, see legend to Table 4.3
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Table 4.21 Changes in measures of heart rate variability within sitting-still group and

Corcican Mint group.

Sitting-still Corcican Mint

P P

Items before after value before after value

MHR (beats/min) 85 + 3 80+11 0540 79+12  80+13  0.530
QRS (ms) 7243 74+5 0305 70+6 71+9 0815
SDNN (ms) 52416  57+34 0775 58+20  59+31 0922
RMSSD (ms) 34+£12  37+28 0.842 42425 42432 0.794

LF/HF 1.36 £0.39 2.18+1.09 0.167 1.49+0.60 2.13+1.08 0.110

For abbreviations; see legend to Table 4.3
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Table 4.22 Standardized percentage change (A, %) in measure of heart rate variability

between sitting-still group and Corcican Mint group.

Items Sitting-still Corcican Mint p value
AMHR (%) -4.51 £ 15.98 1.76 + 5.61 0.398
AQRS (%) 3.40 £ 6.51 1.25 + 11.18 0.641
ASDNN (%) 9.34 + 58.88 -3.57 £ 22.39 0.531
ARMSSD (%) 4.55 + 60.44 -10.54 + 18.96 0.548
ALF/HF (%) 53.17 + 37.75 38.17 + 18.28 0.599

For abbreviations; see legend to Table 4.3
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Table 4.23 Changes in measures of heart rate variability within sitting-still group and
LF/HF increased group (including: Lime Mint, Pannyroyal, Apple Mint, and

Corcican Mint).

Lime Mint,

Pannyroyal,
Sitting-still (n=26 )

Apple Mint, and

Corcican Mint (n= 26)

p p
Items before after before after
value value

MHR (beats/min) 79 £8 779 0.376 77+ 10 78 £9 0.597

QRS (ms) 77+7  78+8 0740  77+9  76+9 0427
SDNN (ms) 54+17  54+21 0931 57419  65+36  0.202
RMSSD (ms) 39415  37+17 0723 42+19 47+44 0436
LF/HF 136 +1.03 1.48+0.79 0.577 1.53+0.922.01+1.34 0.082

For abbreviations, see legend to Table 4.3; p<0.05 was considered statistically

significant; p value obtained from paired t-test.
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Table 4.24 Standardized percentage change (A, %) in measure of heart rate variability
between sitting-still group and LF/HF increased group (including: Lime Mint,

Pannyroyal, Apple Mint, and Corcican Mint).

Lime Mint,
Pannyroyal,

Items Sitting-still (n=26) p value
Apple Mint, and

Corcican Mint (n= 26)

AMHR (%) 1.42+9.01 0.68 + 4.33 0.305
AQRS (%) 0.43 +6.25 21,18 + 8.86 0.428
ASDNN (%) -1.78 +8.36 12.40 + 28.81 0.273
ARMSSD (%) -7.26 + 8.54 6.85 + 50.15 0.644
ALF/HF (%) 1.27+7.01 25.98 + 14.24 0.474

For abbreviations, see legend to Table 4.3; p<0.05 was considered statistically

significant; p value obtained from paired t-test.
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Figure 4.1 Standardized percentage change (A, %) in measure of heart rate variability
between sitting-still group and LF/HF increased group (including: Lime Mint,

Pannyroyal, Apple Mint, and Corcican Mint). For abbreviations, see legend to Table

4.3

64



A
ﬁt

414 L e BLFHF BT 2 (e 3 & F

R -FIERHNER -FEWEF TR ERE

PHERE BAB1-2-3 5 6-7)FL o F PR @

%ot o ow pIMHRT 355 76210 /4 > 4 BIMHRT 2 5 7619 /
> o piE=0.841 > BorEF A smo Bt 2 EF RFRATLR -

7 PIQRS/A T 5 5 78410 ms » 4 BIQRSKA T 355 78+12 ms > piE &
=0.554 > B m QRSA 2 e B m B F ML & o

7 BISDNN-T 35 5 55423 ms » {¢ B]SDNN-F 35 2 52423 ms > piE
=0.420 » &5+ SDNNez % » 72 LR EF P B3 & o

7 JFJRMSSN-T 32 % 39+19 ms » 4 B]RMSSD-T 5 % 38+23 ms » pie
%=0.733 > B8;- RMSSNz_ i % » 2 BEF P 113 & o

7P| LF/HF T 35 5 1.74+1.13 » 1 B|LF/HF T 355 1.31+0.73 > pig &

=0.028 > &7 LF/HF 2 ;e % % B F P34 & o

LHELwep Ty 2% &7 P MHR ~ QRS ~ SDNN -~ RMSSD
B ARG R F MR &(p>0.05) s LE/HF " B "8 5 & & ¥ 1203

=y

%426 2R42 #FL e B LF/HFY @7 % Eir e @2 w5 »

65



11
~
~
2
A
B
e
?\Y
\rn
pac]
=
an
=
2
SN
p—
{4
H—
g
ETIS
O
O'\
(@)
I+
OO
O'\
O\
\
>
©
o
[
()
()
N
O

B AMHR (%):c % > % & BEFMHAI L& o

# & 2B AQRS(%) L 2 4 -2.0315.66 » T "5 i i B AQRS(%)
9% 1.00£8.52 > pi& % =0.113 » k857 AQRS(%)Z ¢ % f &g & |+ 53 R,
g

# 4 @ P]ASDNN(%)L #2 5 9.09+39.18 » ™ *% & i 2 ;2] ASDNN(%)
T35 % -6.2312.84 > piE=0.365 > 7 ASDNN(%):c % > 7 L A F 45
FRE

# & & P ARMSSN(%) T #5 5 -6.38410.85 » T '3 & j7 B
ARMSSD(%)* ¥5 % -7.46£15.67 » pi& 2 =0.998 » & = ARMSSN(%) 2.
R RREEFREAL A -

F & P ALF/HF(%)L 9 5 11.63£12.11> 7 % §& = 2 p| ALF/HF (%)

T35%.19.52+12.82 > piE % =0.098 » A7 ALF/HF(%)2. #c %23 3 ¥

Fe#LerTREFEr Y %R 0 AMHR(%) -

AQRS(%) ~ASDNN(%)~ ARMSSD(%) ~ ALF/HF(%) % & if 53+ %, % o

66



2425 #o ey LFHF v T % (e 48 S~ BE T sng y #55

FE T e fee e BB 123560 7) Fu kg

-

Table 4.25 Changes in measures of heart rate variability within sitting-still group and
LF/HF decreased group (including: Spearmint, Curled Spearmint, Variegata

Pineapple Mint, Grapefruit Mint, Chocolate Mint, and Peppermint).

Spearmint,

Curled Spearmint,

Variegata Pineapple Mint,
Sitting-still (n=33)

Grapefruit Mint,

Chocolate Mint, and

Peppermint (n=33)

Y Y

Items before after before after
value value

MHR (beats/min) 79+9 779  0.740 76 £ 10 76 £9 0.841

QRS (ms) 81+9 7948 0225  78+10 78412 0.554
SDNN (ms) 53420  54+21 0754 55423 52423 0.420
RMSSD (ms) 39422 35+£17 0281 39+19 38423 0.733
LF/HF 1.73+1.22 1.84+1.20 0.618 1.74+1.13 1.31+0.73 0.028

For abbreviations, see legend to Table 4.3; p<0.05 was considered statistically

significant; p value obtained from paired t-test.
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Table 4.26 Standardized percentage change (A, %) in measure of heart rate variability
between sitting-still group and LF/HF decreased group (including: Spearmint, Curled

Spearmint, Variegata Pineapple Mint, Grapefruit Mint, Chocolate Mint, and

Peppermint).

Spearmint,

Curled Spearmint,

Variegata Pineapple Mint,
Items Sitting-still (n=33) p value

Grapefruit Mint,

Chocolate Mint, and

Peppermint (n=33)
AMHR (%) -2.59+3.71 0.66 + 8.66 0.059
AQRS (%) -2.03 +5.66 1.00 + 8.52 0.113
ASDNN (%) 9.09 +39.18 -6.23 + 2.84 0.365
ARMSSD (%) -6.38 + 10.85 -7.46 £ 15.67 0.998
ALF/HF (%) 11.63 +£12.11 -19.52 + 12.82 0.098

For abbreviations, see legend to Table 4.3; p<0.05 was considered statistically

significant; p value obtained from paired t-test.
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Figure 4.2 Standardized percentage change (A, %) in measure of heart rate variability
between sitting-still group and LF/HF decreased group (including: Spearmint, Curled
Spearmint, Variegata Pineapple Mint, Grapefruit Mint, Chocolate Mint, and

Peppermint). For abbreviations, see legend to Table 4.3
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