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This study investigated the effects of Origanum majorana essential aroma therapy on electrical activity
in the brain as evaluated by an electroencephalogram (EEG). The subjects were 29 healthy female
young adults, and their sleep quality was assessed by using the Pittsburgh Sleep Quality Index. EEG
electrodes were attached at the frontal, temporal, occipital, and parietal lobes according to the interna-
tional 10-20 system. Subjects were exposed to organic Origanum majorana essential aroma (50 pl) for
a period of 3 minutes each before, during, and after aromatherapy. Subjects with good sleep quality
showed that Origanum majorana essential aroma increased the theta power at the frontal and temporal
lobes of both cerebral hemispheres, the left parietal lobe, and the right occipital lobe. Furthermore,
Origanum majorana essential aroma decreased the alpha power at the left occipital lobe and the beta
power at the right temporal lobe. On the other hand, subjects with poor sleep quality showed an in-
crease in the theta power at the temporal lobe of both cerebral hemispheres and a decrease in the
alpha power at the left parietal lobe by Origanum majorana essential aroma therapy. It is concluded
that Orfganum mejorana essential aroma therapy diminishes the state of wakefulness in the brain; alpha
and beta powers were both decreased in the subjects with good sleep quality, but only alpha power
was decreased in the subjects with poor sleep quality. Moreover, Origanum majorana essential aroma
therapy has a sleep-inducing effect in both subjects with good sleep quality and poor sleep quality.
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Table 1. General characteristics of subjects
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Groups Age (yr) Height (cm) Weight (kg) BMI
GSQ 224414 160.81+5.20 53.37+9.30 20.60+3.52
PSQ 22.8+1.2 160.50+4.83 52.13+4.93 20.45+2.78

All results are represented by mean=SD.

There is no significant difference between groups.
GSQ: good sleep quality group (n=16 female subjects)
PSQ: poor sleep quality group (n=13 female subjects)
BMI: body mass index (kg/ m’)
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Fig. 1. Tense feeling scores of subjects treated with marjoram
aroma therapy. All results are represented by mean+SD.
*: Significantly different compared to the score before
marjoram aroma treatment by a paired #test (p<0.05).
GSQ: good sleep quality group, PSQ: poor sleep quality
group, Before: before marjoram aroma treatment, After:
after marjoram aroma treatment

Fig. 2. Blood pressures and pulses of the subjects with good
sleep quality treated with marjoram aroma therapy. All
results are represented by meantSD. *: Significantly dif-
ferent compared with the value before aroma treatment
by a paired #test (p<0.05). SBP: systolic blood pressure
(mmHg), DBP: diastolic blood pressure (mmHg),
Before: before marjoram aroma treatment, After: after
marjoram aroma treatment
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Fig. 3. Blood pressures and pulses of the subjects with poor
sleep quality treated with marjoram aroma therapy. All
results are represented by meanSD. SBP: systolic blood
pressure (mmHg), DBP: diastolic blood pressure
(mmHg), Before: before marjoram aroma treatment,
After: after marjoram aroma treatment
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Table 2. Electroencephalogram relative powers of the left cerebral hemisphere in the subjects with good sleep quality

Before marjoram

During marjoram After marjoram

Waves Cranial region
aroma treatment aroma treatment aroma treatment
Frontal 0.357+0.158 0.349+0.184 0.359+0.155
Delta Temporal 0.433+0.241 0.458+0.253 0.438+0.210
Occipital 0.260+0.137 0.309+0.203 0.284+0.153
Parietal 0.308+0.137 0.317+0.210 0.329+0.156
Frontal 0.185+0.067 0.178+0.075 0.229+0.073** f***
Theta Temporal 0.152+0.069 0.138+0.061 0.175%0.060%* /***
Occipital 0.124+0.050 0.126+0.063 0.145+0.082
Parietal 0.189+0.081 0.165+0.076 0.205+0.071***
Frontal 0.291£0.165 0.288+0.195 0.285+0.163
Alpha Temporal 0.233+0.167 0.225+0.193 0.217+0.162
Occipital 0.474+0.186 0.389+0.219* 0.415+0.218
Parietal 0.375+0.164 0.344+0.206 0.328+0.176
Frontal 0.104+0.049 0.090+0.038 0.097+0.047
Beta Temporal 0.121£0.075 0.099+0.050 0.113£0.063
Occipital 0.101+0.055 0.107+0.069 0.108+0.062
Parietal 0.099+0.042 0.098+0.042 0.106+0.046

n=16 female subjects
All results are represented by mean=SD.

*: There is significant difference in the same line between the values of before aroma treatment and during aroma treatment by

a paired #test (p<0.05).

**: There is significant difference in the same line between the values of before aroma treatment and after aroma treatment by

a paired #test (p<0.05).

***: There is significant difference in the same line between the values of during aroma treatment and after aroma treatment a

paired #test (p<0.05).
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Table 3. Electroencephalogram relative powers of the right cerebral hemisphere in the subjects with good sleep quality

Before marjoram

During marjoram After matjoram

Waves Cranial region
aroma treatment aroma treatment aroma treatment
Frontal 0.367+0.175 0.384+0.185 0.370+0.165
Delta Temporal 0.430+0.204 0.488+0.210 0.493+0.179
Occipital 0.305+0.204 0.306+0.174 0.262+0.123
Parietal 0.301+0.167 0.337+0.180 0.304+0.157
Frontal 0.206+0.078 0.192+0.075 0.222+0.059%**
Theta Temporal 0.147+0.055 0.136+0.059 0.171£0.061%** /***
Occipital 0.121+0.051 0.134+0.068 0.155+0.080%**
Parietal 0.173+0.058 0.166+0.071 0.188+0.074
Frontal 0.313+0.180 0.301+0.201 0.285+0.170
Alpha Temporal 0.240+0.155 0.198+0.145 0.204+0.129
Occipital 0.463+0.209 0.430+0.209 0.452+0.216
Parietal 0.390+0.171 0.337+0.197 0.328+0.188
Frontal 0.089+0.038 0.092+0.048 0.097+0.044
Beta Temporal 0.119+0.061 0.102+0.058 0.092+0.037**
Occipital 0.088+0.041 0.104+0.071 0.108+0.065
Parietal 0.107+0.051 0.103+0.057 0.113+0.055

n=16 female subjects
All results are represented by mean+SD.

**: There is significant difference in the same line between the values of before aroma treatment and after aroma treatment by

a paired #test (p<0.05).

***: There is significant difference in the same line between the values of during aroma treatment and after aroma treatment a

paired #test (p<0.05).
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Table 4. Electroencephalogram relative powers of the left cerebral hemisphere in the subjects with poor sleep quality

. . Before marjoram During marjoram After marjoram
Waves Cranial region
aroma treatment aroma treatment aroma treatment
Frontal 0.334+0.135 0.354+0.205 0.354+0.187
Delta Temporal 0.459+0.254 0.348+0.209 0.333+0.094
Occipital 0.263+0.171 0.250+0.219 0.254+0.195
Parietal 0.274+0.116 0.325+0.205 0.351+0.224
Frontal 0.171+0.052 0.154+0.060 0.213+0.089
Theta Temporal 0.112+0.058 0.118+0.041 0.166+0.058** /***
Occipital 0.089+0.037 0.093+0.035 0.111+0.044
Parietal 0.158+0.044 0.144+0.048 0.176+0.079
Frontal 0.316+0.135 0.271+0.167 0.276+0.144
Alpha Temporal 0.205+0.127 0.253+0.172 0.251£0.130
Occipital 0.496+0.147 0.463+0.184 0.461+0.182
Parietal 0.416%0.130 0.367+0.192 0.329+0.173**
Frontal 0.117+0.046 0.098+0.038 0.119+0.059
Beta Temporal 0.146+0.125 0.167+0.116 0.172+0.068
Occipital 0.100+0.053 0.115+0.060 0.116+0.055
Parietal 0.120+0.046 0.110+0.047 0.115+0.061

n=13 female subjects

All results are represented by meantSD.

**: There is significant difference in the same line between the values of before aroma treatment and after aroma treatment by
a paired #test (p<0.05).

***: There is significant difference in the same line between the values of during aroma treatment and after aroma treatment a
paired ttest (p<0.05).

Table 5. Electroencephalogram relative powers of the right cerebral hemisphere in the male adults with poor sleep quality

. . Before marjoram During marjoram After marjoram
Waves Cranial region
aroma treatment aroma treatment aroma treatment
Frontal 0.355+0.136 0.403+0.199 0.361+0.135
Delta Temporal 0.522+0.198 0.482+0.190 0.468+0.119
Occipital 0.193+0.086 0.236+0.223 0.255+0.240
Parietal 0.250+0.118 0.312+0.220 0.316+0.191
Frontal 0.180+0.055 0.170+0.065 0.216£0.073***
Theta Temporal 0.127+0.056 0.133+0.041 0.165+0.060**
Occipital 0.103+0.047 0.099+0.039 0.104+0.048
Parietal 0.150+0.059 0.138+0.055 0.171+0.066
Frontal 0.330+0.108 0.294+0.158 0.275+0.123
Alpha Tempgral 0.202+0.097 0.206+0.125 0.205+0.082
Occipital 0.558+0.126 0.490+0.208 0.471+0.224
Parietal 0.347+0.196 0.325+0.196 0.307+0.163
Frontal 0.107+0.044 0.099+0.044 0.117+0.051
Beta Temporal 0.105+0.057 0.115+0.059 0.118+0.037
Occipital 0.105+0.062 0.114+0.083 0.120+0.087
Parietal 0.128+0.055 0.114+0.049 0.136+0.080

n=13 female subjects

All results are represented by mean+SD.

**: There is significant difference in the same line between the values of before aroma treatment and after aroma treatment by
a paired #test (p<0.05).

***: There is significant difference in the same line between the values of during aroma treatment and after aroma treatment a
paired #test (p<0.05).
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