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GC-MS Ingredient Analysis of Blending Essential Oils and the
Influence of Aroma Inhalation Method on Accelerated
Photoplethysmo Graph and Root Mean Square of Successive
Differences

Min-Hee Im, Jae Nam Lee’
Division of Cosmetoiogy Graduate School of Engineering, Konkuk University

2 o E AFoAE 20-30t] o4S Ao R ofZnte|Ety Ql4ld By ofAld 2do] I YWl B2 HLT
AAHAPG)} AA9] HE(RMSSD)Ol B2 &3 FEetast sttt AT e AEH AN 3ol 9l ofz2ut
AlE 2L AY-EAYS T HREA(GC/MS)T otzutE 2ty Qlalo] tidt AP &S APstct. 131 YA
A5 olzut EAlY ofdd @YUF(Lemon, Geranium, Patchouli)Ql AFF(N=16)Z Z3H QU iz
(N=16)2.2 EF3lo] ofZ2u} ZZolE 0|83t F TUHES F&alrt o]F fujewnt 7|2 AJAE H-F°
2EFA Ap(Stress index), HRHASSFAAHAPG)E Y3t @& +SF=DOPDY 8 AsI=(BVT), A4IH =
(RMSSD)E 37dotqict. A2 HIERA, (SR E T-test, ZUEE T-testS AASIAT 1 23}, ofzuie|2t]
o gt Q14(82.7%), AHEEHoZ AEFHA A8H43.5%)7 BA YEFdTh GC/MS AEEA A= & 71719 sistE
A€ 9 39 sIHE9] o] 99.16%=Z AAA, A& dFAet nil7g g0 2420 JES Felstyct o
AN Aol A AEH ARG, BEIAETAAMAPG), A7 FF=RMSSD)Ol F840 a3HE Veioitt. whet
A ofZnt By oAdld 299 § YRl AEH A FAe} AA A A AFE FAse 52E € 5 U
Ao wWerE)

Abstract This study investigates the perception of aromatherapy and examines the influence of the
aroma inhalation method of blending essential oils based on accelerated photoplethysmograph (APG)
and root mean square of successive differences (RMSSD) in women in their 20-30s. GC/MS ingredient
analysis and a pilot survey on the perception of aromatherapy were performed after selecting and
blending stress-related aroma essential oils. For clinical trials, we applied the aroma necklace-based
inhalation method to the blending essential oil group (lemon, geranium, patchouli; experimental group,
N=16) and the control group (jojoba oil group, N=16). uBioMacpa was used for measuring the stress
indices before and after the clinical trials. Additionally, differential pulse wave index (DPI), blood vessel
tension (BVT), and root mean square of successive differences (RMSSD) were measured to derive an
accelerated photoplethysmograph (APG). Frequency analysis, descriptive statistics, paired sample t-test,
and independent sample t-test were applied for statistical analysis. Our results indicate that when
considering the perception of aromatherapy (82.7%), the factor 'to relieve stress' was highest (43.5%)
when evaluating the purpose of the treatment. The GC/MS ingredient analysis detected a total of 71
compounds and the total amount was 99.16, confirming positive components for maintaining a physical
and psychological balance and sympathetic nerve activity. In clinical trials, positive correlations were
obtained with stress index, APG, and RMSSD. Considering our results, we anticipate that aroma
inhalation of blending essential oils is helpful in relieving stress and maintaining good physical and
psychological health.
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uBioMacpa

Fig. 1. uBio Clip v70 Measurement screen
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Table 1. demographic characteristics (0
division Select N (%)
age 20's 153 (52.9)
¢ 30's 136 (47.0)
high school graduate 47 (16.3)
College student 40 (13.8)
Education
college graduate 163 (56.4)
Postgraduate or above 39 (13.5)
Marital single 178 61.6)
Statu married 111 (38.49)
house wife 43 (14.9)
self-employed and 44 (15.2)
entrepreneurs
job Office workers 156 (54.0)
inoccupation 21 (7.3)
Etc 25 8.7)
less than 1 million won 69 (23.9)
Less t.hz}n 100 to 2 60 20.8)
ol million won
monthly )
average Less t'haim 200 to 3 114 (39.4)
R million won
income han 300 to 4
Less t' én 2% ©.0)
million won
over 400 million won 20 6.9
5 hours or less 32 (11.1)
b 6-7 hours 191 ©6.1)
sleep 8-9 hours 62 21.5)
time
more than 10 hours 4 1.4
don't 109 (37.7)
less than once 72 (24.9)
number of
workouts 1-2 times 65 (22.5)
per week 3-4 times 32 11.1)
do it almost every day 11 (3.8)
don't 133 (46.0)
Once a week 81 (28.0)
number of
drinks in a 2~3 times a week 57 (19.7)
week 4 times a week 11 (3.8
5 or more times a week 7 2.4
total 289 (100.0)
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Ho| e AEHA A5} 43.5%2 7P £k, otz
2h] ARS E= A WS vhARO] 74.7%, F &Y
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Table 2. Aromatherapy Awareness ()

division Select N (%)
Aromatherapy Yes 239 (82.7)
Awareness no 50 (17.3)
esthetic 88 (36.8)
mass media 116 (48.5)
Aromatherapy
Awareness Pathway o dfcr:izgherrgpzam 13 (5.4
(N=239) pros
family, friends 12 (5.0)
Etc 10 (4.2)
not interested at all 15 (5.2)
not interested 50 (17.3)
Interest in is average 113 (39.1)
aromatherapy
Interested 88 (30.4)
very interested 23 (8.0
Have you used have 150 (52.2)
or experienced
aromatherapy none 139 47.8)
stress relief 93 (43.5)
relief of physical
Aroma use or symptoms 16 @.5)
experience purpose L
(N=214) skin care 64 (29.9)
pain relief 31 (14.5)
Etc 10 4.7
incense inhalation 28 (18.7)
How Aromatherapy Used massage method 112 (74.7)
or Experienced (N=150) bathing method 5 (3.3)
hydrotherapy 5 (3.3)
total 289
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(6.14%), LHISIO1=(2.08%), SAFI=(0.72%), AE
(0.09%) <=clct. +A4E-L D-limonene 42.95%,
Citronellol 9.32%, Beta-pinene 9.19%, Gamma-
terpinene  5.02%, 4.11%, Patchouli
alcohol 3.08%, Neryl acetate 2.20%, Citral 2.05%,
Citronellyl formate 1.99%, Alpha-pinene 1.64%,
Alpha-guaiene 1.40%, Linalool 1.37%, Sabinene
1.22% 22 A=) U2 Eelstsich

Hong 513319 &7-0lA Lemon A U9l 4
HOZE= Gamma-terpinene, Beta-pinene, Neryl

Geraniol

acetate, Beta-bisabolene, Alpha-pinene, Sabinene,
Neral, Nerol, Geraniol, Linalool, Alpha-terpineol,
Beta-caryophyllene, Citral, Citronellal 5°] Z¥Z-
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Table 3. GC/MS Component analysis result

Retention Percent
No time components
(min) compound (%)
1 7.016 Alpha-pinene 1.64
2 7.818 Camphene 0.02
3 8.478 Limetol 0.01
4 8.714 Beta-pinene 9.19
5 8.828 Sabinene 1.22
6 9.517 Myrcene 0.92
7 9.916 Alpha-phellandrene 0.02
8 10.327 Alpha-terpinene 0.02
9 11.113 D-limonene 42.95
10 11.304 1,8-cineole 0.01
11 11.304 Beta-phellandrene 0.11
12 11.584 Ocimene 0.08
13 12.39 Gamma-terpinene 5.02
14 13.247 Para-cymene 1.18
15 13.665 Alpha-terpinolene 0.10
16 15.51 Methyl heptenone 0.01
17 16.307 Rose oxide 0.40
18 20.162 Linalool oxide 0.10
19 20.814 Limonene oxide 0.07
20 21.272 Alpha-cubebene 0.03
21 21.413 Limonene oxide 0.06
22 21.814 Menthone 0.32
23 22.097 Citronellal 0.03
24 23.041 Beta-patchoulene 0.26
25 23.234 Isomenthone 1.21
26 24.57 Beta-bourbonene 0.20
27 25.028 Linalool 1.37
28 25.528 Alcohol c-8 (=octanol) 0.01
29 27.241 Cycloseychellene 0.06
30 28.198 Beta-elemene 0.13
31 28.198 Alpha-guaiene 1.40
32 28.416 4-terpineol 0.04
33 28.737 Beta-caryophyllene 0.76
34 28.951 Guaia-3,9-diene 0.08
35 29.296 Citronellyl formate 1.99
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36 29.726 L-menthol 0.03
37 31.001 Alpha-patchoulene 0.51
38 31.295 Patchoulene 0.93
39 31.295 Seychellene 0.51
40 32.455 Alpha-humulene 0.17
41 33.239 Alpha-terpineol 0.15
42 33.754 Geranyl formate 0.85
43 34.022 Aciphyllene 0.27
44 34.471 Germacrene D 0.24
45 34.796 Neryl acetate 2.20
46 34.956 Beta-bisabolene 0.06
47 35.1 Alpha-murrolene 0.15
48 35.312 Citral 2.05
49 35.769 Bicyclogermacrene 0.06
50 36.298 Geranyl acetate 0.36
51 36.731 Citronellol 9.32
52 36.841 Delta-cadinene 0.24
53 37.051 Gamma-cadinene 0.07
54 38.48 Nerol 0.23
55 39.048 Geranyl isobutyrate 0.02
56 39.509 Geranyl propionate 0.24
57 40.349 Carveol 0.02
58 40.846 Geraniol 4.11
59 43.289 Geranyl butyrate 0.30
60 43.829 Alpha-agarofuran 0.05
61 44.98 Beta-calacorene 0.01
62 48.034 Geranyl valerate 0.04
63 48311 Caryophyllene oxide 0.09
64 49.035 Citronellyl tiglate 0.07
65 53.907 Geranyl tiglate 1.09
66 57.646 Patchouli alcohol 3.08
67 57.824 2-phenyl ethyl tiglate 0.25
68 58.518 Pogostol 0.22
69 61.025 Limonene glycol 0.03
70 64.01 Geranic acid 0.04
71 73.415 Pogostone 0.08
Grouped constituents
Monoterpene hydrocarbons 64.01
Sesquiterpene hydrocarbons 6.14
Alcohols 18.62
Esters 7.50
Aldehydes 2.08
Oxides 0.72
Ketones 0.09
Total 99.16
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Table 4. Dictionary Difference Test of Two Groups

control experimental

homogeneity t

group group
test (p)
M SD M SD

Stress 0.287
dee 4051 1068 39.41 1103 ©0.776)
DPI  -056 987 356  13.03 (01 '302019)
BVT 181 075 169 060 <8Z(2)%
-1.136
RMSSD 3546 1443 4223 1896 (0 °0

DPI : differential pulse wave index
BVT : blood vessel tension

RMSSD : root mean square of successive differences
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