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ABSTRACT
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Middle age is a period of significant changes and challenges in many aspects of life, and is a time when many changes occur
physiologically, psychologically, and sociologically. At this time, women experience menopause, which is associated with a decline in
menstrual function, and feel stress due to mental, sensory, and reproductive changes, concerns about gender identity, stress related to
appearance, and changes among family members. Approximately 38-39% of middle-aged women in Korea experience menopausal
symptoms. In order to improve these problems, we would like to see whether an aroma solution improves middle-aged women's
symptoms through EEG (Electroencephalogram). The aroma oils used in the experiment were Bergamot oil and Clary sage oil, and
colorless and odorless MCT (medium chain triglycerides) oil was also used as a carrier oil. To determine the aroma solution ratio, the
test subject (50 years old, female) was given different ratios of Bergamot:Clary sage:MCT oil and the best ratio was determined
through brain wave analysis. As a result of analyzing the average values of 5 out of 8 middle-aged women using the manufactured
aroma solution, depression was improved in 5 of the test subjects. For most test subjects, @ wave values showed an increasing trend. In
addition, most test subjects showed a tendency for both & -wave and 6 -wave values to increase, confirming that sleep disorder
symptoms were improved.
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Table 1. EEG analysis results of the experimenter (50 years old, female) smelled before and after aroma solution

Brain waves Before (mV) No. 1 (mV) No. 2 (mV) No. 3 (mV) No. 4 (mV)
Aroma solution ratio
- 100/0/0 0/100/0 10/10/80 20/10/70
(B/IC/M)
L 10.8 17.6 18.9 21.0 185
Delta wave (6)
R 394 36.4 16.8 18.9 14.2
L 17.2 24.8 23.8 244 244
Theta wave (0)
R 31.3 39.1 19.1 23.9 21.1
L 17.2 20.8 229 244 21.8
Alpha wave (@)
R 21.1 24.5 17.9 18.3 20.5
L 9.8 12.7 14.1 13.7 13.8
SMR wave
R 12.7 16.4 8.9 8.8 12.0
L 6.4 8.0 8.2 8.4 84
Low beta wave (- 8)
R 7.3 9.1 5.8 6.3 5.7
L 1.9 2.7 3.0 2.8 2.7
High beta wave (+ ()
R 22 2.6 1.6 1.6 1.6
Table 2. EEG analysis results of the experimenter (50 years old, female) smelled after aroma solution
Brainwave types No. 5 (mV) No. 6 (mV) No. 7 (mV) No. 8 (mV) No. 9 (mV)
Aroma solution ratio
30/10/60 40/10/50 50/10/40 60/10/30 70/10/20
(B/IC/M)
L 25.8 41.1 70.1 9.1 12.5
Delta wave ( §)
R 14.6 13.0 66.9 394 27.7
L 27.6 67.3 48.6 16.3 14.6
Theta wave ()
R 16.9 16.3 44.4 44.9 30.2
L 23.0 56.1 22.6 15.4 13.0
Alpha wave (@)
R 15.5 17.9 22.6 32.6 23.5
L 14.8 39.9 16.1 6.7 7.6
SMR wave
R 6.5 10.9 16.3 23.2 15.4
L 9.2 374 113 4.8 52
Low beta wave (- )
R 4.7 16.3 8.7 13.6 8.4
L 2.9 114 3.1 1.4 1.5
High beta wave (+£3)
R 1.2 3.9 22 3.8 2.8
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Table 3. EEG analysis results of the experimenter (50 years old, female) smelled after aroma solution

Brainwave types No. 10 (mV) No. 11 (mV) No. 12 (mV) No. 13 (mV) No. 14 (mV)
Aroma solution ratio (B/C/M) 80/10/10 90/10/0 10/20/70 10/30/60 10/40/50
L 13.3 143 16.1 12.7 15.1
Delta wave ()
R 21.5 14.5 19.0 232 29.1
L 18.6 18.6 20.3 20.1 21.6
Theta wave (0)
R 284 23.8 25.1 30.7 35.8
L 16.2 15.5 19.6 18.1 18.0
Alpha wave (a)
R 224 17.2 22.8 242 25.8
L 8.6 10.1 10.6 10.3 9.9
SMR wave
R 14.0 11.0 10.8 14.8 19.1
L 5.8 6.2 7.0 6.7 7.2
Low beta wave (- 3)
R 8.6 6.6 7.6 9.3 112
High bet. “8) L 1.6 1.9 22 22 23
eta wave
R 2.6 22 2.4 2.8 33

Table 4. EEG analysis results of the experimenter (50 years old, female) smelled after aroma solution

Brainwave types No. 15 (mV) No. 16 (mV) No. 17 (mV) No. 18 (mV) No. 19 (mV)
Aroma solution ratio (B/C/M) 10/50/40 10/60/30 10/70/20 10/80/10 10/90/0
L 173 173 16.9 17.5 18.0
Delta wave ()
R 312 294 34.3 33.8 315
L 214 26.4 24.6 23.0 254
Theta wave (6)
R 40.3 40.6 39.7 47.3 45.2
L 193 20.9 20.8 22.1 22.1
Alpha wave (a)
R 28.6 322 31.5 33.7 343
L 10.8 12.7 12.7 14.0 13.9
SMR wave
R 194 212 22.1 23.9 22.1
L 6.9 9.1 7.7 9.2 8.2
Low beta wave (- )
R 13.0 14.0 13.7 13.5 13.7
Hich be “8) L 2.4 2.5 2.4 2.5 2.9
ta wave (+
gh R 3.8 45 4.1 4.7 4.6
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Table 5. EEG analysis results of the experimenter (50 years old, female) smelled before and after aroma solution

Brain waves Before (mV) No. 20 (mV) No. 21 (mV) No. 22 (mV) No. 23 (mV)
Aroma solution ratio (B/C/M) - 20/10/70 20/20/60 20/30/50 20/40/40

L 154 17.6 21.6 39.5 36.1
Delta wave (§)

R 21.1 21.1 20.5 20.8 37.0

L 224 255 31.9 52.6 48.2
Theta wave (0)

R 26.7 273 27.9 30.7 493

L 18.9 23.8 25.7 414 37.8
Alpha wave (a)

R 21.9 22.6 23.0 23.8 354

L 10.8 139 164 26.4 294

SMR wave
R 13.2 13.3 143 16.8 28.7
L 7.0 8.8 10.3 18.8 17.2
Low beta wave (- )
R 8.1 7.8 8.2 9.9 154
High bet “+B) L 22 2.9 3.1 5.5 49
eta wave
R 22 2.5 2.5 29 4.7

Table 6. EEG analysis results of the experimenter (50 years old, female) smelled after aroma solution

Brain waves No. 24 (mV) No. 25 (mV) No. 26 (mV) No. 27 (mV)
Aroma solution ratio (B/C/M) 20/50/30 20/60/20 20/70/10 20/80/0
L 45.6 46.2 433 43.5
Delta wave ()
R 473 47.5 51.0 50.3
L 60.8 56.7 57.1 559
Theta wave (0)
R 73.1 68.4 65.3 60.3
L 41.2 44.1 45.3 414
Alpha wave (a)
R 473 45.6 449 422
L 32.0 32.6 33.5 29.4
SMR wave
R 29.6 33.6 345 313
L 21.7 21.0 19.7 20.7
Low beta wave (- 3)
R 21.5 19.0 20.4 20.1
High bet “8) L 6.4 6.4 6.7 6.4
eta wave
R 5.8 5.7 6.5 5.9
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Woman A before smelling scent Woman A after smelling scent
80.0 70.0
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Delta (6) Theta (0) Alpha () Low Beta (- High Beta Delta (6) Theta(0) Alpha (o) SMR Low Beta (- High Beta
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HFpl WFp2 mFpl WFp2

Fig. 1. EEG results of middle-aged woman A smelled before and after No. 20 aroma solution
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Table 7. EEG value change of middle-aged woman A smelled before and after smelling the No. 20 aroma solition when she
opened and closed her eyes

a
L -9.9%
Before OE2/CE
R 46.2%
) L 9.0%
No. 20 aroma solution OE2/CE
R 32.6%
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Fig. 25 H 1, 91/ B2] 739 No. 20 aroma solution g2 T1L 't Fof| 2, S=7} A= w5617 21 2RIstint. an g

Woman B : Before smelling scent Woman B : After smelling scent
25.0 25.0
200 20.0
14.4 14,332
150 15.0
100 100
6.4 5 -
0.70.8 307
0.0 I . —-—— 0.0 |
Delta (6) Theta (8) Alpha (o) SMR Low Beta (- High Beta Delta (6§) Theta(8) Alpha (o) SMR  Low Beta (- High Beta
B) (+B) B) (+B)
N Fpl WFp2 HFpl WFp2

Fig. 2. EEG results of middle-aged woman B smelled before and after No. 20 aroma solution
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Table 8. EEG value change of middle-aged woman B smelled before and after smelling the No. 20 aroma solition when she
opened and closed her eyes

a
L -6.9%
Before OE2/CE
R 8.3%
, L 61.8%
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R -180.3%
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Fig. 3. EEG results of middle-aged woman C smelled before and after No. 20 aroma solution
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Table 9. EEG value change of middle-aged woman C smelled before and after smelling the No. 20 aroma solition when she
opened and closed her eyes

a
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Fig. 4. EEG results of middle-aged woman D smelled before and after No. 20 aroma solution
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Table 10. EEG value change of middle-aged woman D smelled before and after smelling the No. 20 aroma solition when she
opened and closed her eyes

a
L -5.0%

Before OE2/CE
R -8.3%
. L -13.5%

No. 20 aroma solution OE2/CE
R -14.2%
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Fig. 5. EEG results of middle-aged woman E smelled before and after No. 20 aroma solution
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Table 11. EEG value change of middle-aged woman E smelled before and after smelling the No. 20 aroma solition when she
opened and closed her eyes

a
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Before OE2/CE
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No. 20 aroma solution OE2/CE
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A7} At oFA|SE, Bergamot 0il©|t} Clary sage oil= @o] 471 A9 AUA| A A Y& = Stk + p o 3h-2 thRE-9] o
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