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A Study on Effects of Cyperus rotundus L. Essential Oil
Inhalation on Stress Relaxation with HRV, EEG

Uhm Ji-Tae! - Bae Seon Youngz' 3. Park Kil-Soon® - Kim Kyoung-Shin®*
"Dept. of Physiology, College of Korean Medicine, Daejeon University
2Dept. of Clothing & Textiles, College of Human Ecology, Chungnam National University
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Objective : The purpose of this study was to assess the effects of Cyperus rotundus L. essential oil on
relaxation in highly stressed volunteers with heart rate variability(HRV) and electroencephalography(EEG).

Methods : 11 highly stressed volunteers participated in this study. The volunteers were examined with HRV
and EEG before and after inhalation of Cyperus rotundus L. essential oil.

Results : After smelling Cyperus rotundus L. essential oil, mean RR(mean of RR intervals) was incresed
significantly(p<0.01), mean HRV(mean of heart rate), HF(high frequency) were decreased significantly(p<0.01).
norm LF(ow frequency), LE/HF ratio were decreased significantly(p<0.05), norm HF(normalized high
frequency) was increased significantly(p<0.05) on HRV.

After smelling Cyperus rotundus L. essential oil, relative © power was decreased significantly(p<0.05) at
P3(left parietal) and relative a power was increased significantly(p<0.05) at Fpl(left prefrontal), Fp2(right
prefrontal) and relative B power was decreased significantly(p<0.05) at Fpl(left prefrontal) and relative ¥
power was decreased significantly(p<0.05) at Fpl(left prefrontal) on EEG.

Conclusions : This results show that inhalation of Cyperus rotundus L. essential oil effects on relaxation

and decreasing stress.

Key Words : Cyperus rotundus L., essential oil, heart rate variability(HRV), electroencephalography(EEG)
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Explanation of experiment and general questionnaires 3
Test of olfactory 2
Setting of EEG, HRV instrument 5
Measurement of EEG, HRV 1st 5
Inhalation of Cyperus rotundus L. essential oil 5
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' End and ventilation 15

Total 50 min

Fig. 1. Experimental procedure
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Table 1. General characteristics of volunteers.

Item Frequency Percent(%)
Male 45.5
Gender
Female 6 54.5
Disease None 11 100
Mean age 23.64

SDNN(standard deviation of the average
normal RR intervals), VLF(very low
frequency), LF(Uow frequency), LF/HF,
HF(high frequency), TP(total power), norm
LF(normalized low frequency), norm
HF (normalized high frequency) ZtZte] 944

= paired t-test® =3I Y gol FH
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3] /minell A 77.9043]/min®  ZA3F o,
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S= Ao 2 YeEt<Table 2><Fig. 2>.
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Table 2. Change of time domain analysis (meanRR, meanHR, SDNN) by smelling

Cyperus rotundus L. Essential Oil

Before After
N=11 t p
M SD M SD
Mean-RR(ms) 745.543 65.631 776.538 69.231 -3.909  0.003**
Mean-HRYV (cycle/min) 81.109 7.926 77.904 7.910 4.248  0.002**
SDNN(ms”2) 39.614 8.842 43.530 9.431 -1.368 0.201

M : Mean, SD : Standard Deviation (*p<0.05, *

*p<0.01)

mean-RR : mean of RR intervals, meanHRV : mean of heart rate

SDNN : standard deviation of the average normal RR intervals
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Fig. 2. Change of time domain
rotundus L. Essential Oil
a) Mean RR, b) Mean HRV, ¢) SDNN

analysis (meanRR, meanHR, SDNN) by smelling Cyperus

(*%p<0.01)

Table 3. Change of power spectrum analysis (VLF, LF, HF, TP, norm LF, norm HF) by

smelling Cyperus rotundus L. Essential Oil

Before After
N=11 t p
M SD M SD

VLF(log(ms"2)) 6.567 0.594 6.508 0.587 0.239 0.816
LF(log(ms”"2)) 5.695 0.250 5.974 0.478 -1.927 0.083
HF(log(ms”2)) 5.417 0.926 5.966 0.932 -3.947 0.003**
TP(log(ms"2)) 7.196 0.432 7.397 0.456 -1.262 0.236
norm LF(nu) 51.580 4.667 50.266 4.231 2.490 0.032*
norm HF(nu) 48.420 4.667 49.734 4.231 -2.490 0.032*

LF/HF 1.084 0.219 1.025 0.180 2.337 0.042*

M : Mean, SD : Standard Deviation (¥p<0.05, **p<0.01)

VLF : very low frequency, LF

. low frequency, HF : high frequency, TP :

total power

norm LF :normalized low frequency, norm HF :normalized high frequency

t}. EEG &4 &4

1) F7188 AP AF9 o< Ao ws}
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A BT, H e ARG Aol 659 F7F HAEH
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oA EAHCR 25t ti<Table 4>.
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p<0.05 FFAA EAHoR G4 A F71
stk S5 AAFHEPDY A9 0.148¢0A
0.1772 ZF7kakalal, 5 AXFHEp2)o 7
£ 0.140°4 0.1762.8 Z7}at i< Table5>.
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Table 4. Changes of relative & power spectrum by smelling Cyperus rotundus L. Essential Oil

Before After
N=11 t P
M SD M SD

Fpl 0.053 0.026 0.056 0.043 -0.449 0.663
Fp2 0.050 0.025 0.056 0.042 -0.547 0.597
F3 0.094 0.039 0.091 0.065 0.158 0.878
F4 0.123 0.056 0.112 0.059 0.579 0.576
T3 0.088 0.045 0.100 0.047 -1.514 0.161
T4 0.089 0.052 0.091 0.040 -0.102 0.921
P3 0.109 0.061 0.124 0.054 -2.612 0.026*
P4 0.108 0.061 0.120 0.055 -1.749 0.111

M : Mean, SD : Standard Deviation (*p<0.05)
Fpl : Left prefrontal, Fp2 : Right prefrontal, F3

T3 : Left temporal, T4 : Right temporal, P3

: Left frontal, F4 : Right frontal

: Left parietal, P4 : Right parietal.

Table 5. Changes of relative a power spectrum by smelling Cyperus rotundus L. Essential Oil

Before After
N=11 t p
M SD M SD
Fpl 0.148 0.133 0.177 0.154 -2.701 0.022*
Fp2 0.140 0.123 0.176 0.152 -3.084 0.012*
F3 0.239 0.147 0.248 0.194 -0.362 0.725
F4 0.296 0.168 0.292 0.209 0.153 0.882
T3 0.213 0.135 0.244 0.167 -1.457 0.176
T4 0.226 0.144 0.235 0.167 -0.263 0.798
P3 0.332 0.179 0.371 0.192 -1.361 0.204
P4 0.385 0.188 0.414 0.206 -0.964 0.358
M : Mean, SD : Standard Deviation (*p<0.05)
Fpl : Left prefrontal, Fp2 : Right prefrontal, F3 : Left frontal, F4 : Right frontal
T3 : Left temporal, T4 : Right temporal, P3 : Left parietal, P4 : Right parietal.
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Table 6. Changes of relative y power spectrum by smelling Cyperus rotundus L. Essential Oil

Before After
N=11 t P
M SD M SD

Fpl 0.014 0.009 0.011 0.008 2.407 0.037*
Fp2 0.013 0.008 0.014 0.011 -0.346 0.737
F3 0.013 0.005 0.012 0.014 0.118 0.908
F4 0.014 0.005 0.018 0.014 -1.082 0.305
T3 0.034 0.023 0.051 0.045 -1.928 0.083
T4 0.032 0.023 0.031 0.027 0.272 0.792
P3 0.017 0.011 0.023 0.016 -2.051 0.067
P4 0.017 0.012 0.024 0.020 -1.674 0.125

M : Mean, SD : Standard Deviation (*p<0.05)
Fpl : Left prefrontal, Fp2 : Right prefrontal, F3 : Left frontal, F4 : Right frontal
T3 : Left temporal, T4 : Right temporal, P3 : Left parietal, P4 : Right parietal.

Table 7. Changes of relative S power spectrum by smelling Cyperus rotundus L. Essential Oil

Before After
N=11 t P
M SD M SD

Fpl 0.034 0.021 0.028 0.023 2.240 0.049*
Fp2 0.031 0.019 0.026 0.018 1.203 0.257
F3 0.056 0.022 0.056 0.039 0.013 0.990
F4 0.068 0.025 0.062 0.033 0.714 0.491
T3 0.083 0.045 0.099 0.057 -1.830 0.097
T4 0.088 0.050 0.116 0.073 -2.120 0.060
P3 0.083 0.040 0.091 0.031 -2.046 0.068
P4 0.080 0.038 0.085 0.030 -1.383 0.197

M : Mean, SD : Standard Deviation (¥p<0.05)
Fpl : Left prefrontal, Fp2 : Right prefrontal, F3 : Left frontal, F4 : Right frontal
T3 : Left temporal, T4 : Right temporal, P3 : Left parietal, P4 : Right parietal.
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