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Analysis of the composition of bergamot essential oil and its anti-anxiety effect
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Abstract: The GC-MS analysis of bergamot essential oil was performed to obtain the aroma component content and main aro-
ma substances. The bergamot essential oil concentration was selected by sensory experiments. The EEG experiment and facial
expression experiment were carried out in three groups:blank group,unilateral component group and essential oil group,and
anxiety relief research was carried out. The results showed that a total of 41 aroma components were analyzed by GC-MS, in-
cluding limonene and linalyl acetate ,and linalyl acetate was selected as a single component. Thirty students majoring in flavor
and fragrance from Shanghai Institute of Technology were found for sensory experiments,and the concentration of 3%0 was se-
lected as the concentration of the subsequent essential oil group. In the EEG experiment, the sniffing single-component group
and the essential oil group were both alpha wave increased, Beta wave decreased,and the anxiousness relief effect was sorted
as essential oil group > single-component group > blank group. In the facial expression experiment, the single-component
group had no significant effect on alleviating anxiety ,and the essential oil group had obvious micro-expression changes. The o-
verall result was that the essential oil group had the best effect, and the linalyl acetate single-ingredient group had a slight
effect.
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Table 1  Sensory experiments on the concentration

of bergamot essential oil

R RS NE di bt
Sensory concentration Number of people Percentage

1%o 10 20%

3%o 20 40%

5%o 5 10%

7%0 7 14%

9%0 8 16%

1.3.2.3 i R4
NS B i BB A= 5 R £E %5 ] Neuroelectrics Barce-
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Fig. 1  Electrode position diagram
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Table 2 Results of aroma analysis of bergamot essential oil

b2 AL /BN Yy i e N ARG RE
No. Compound name Compound proportion RI Relevance
1 B-IE)fi B-Pinene 0.48% 982 97
2 XpiAE-1(7) ,3-2 8 0.41% 1 206 91
3 3-# 4% 3-Carene 0.02% 1142 95
4 H s Myrcene 4.73% 1165 94
5 a-#AIHIE a-Terpinenes 0.20% 1015 96
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2:5% 2 ( Continued Tab. 2)

s &Y 25k L)L N AHICRE
No. Compound name Compound proportion RI Relevance
6 ( +)-FrEks ( +)-Limonene 33.57% 1195 99
7 3-SR EE-6-TWHI B-1-3FC & p-Mentha-1(7) ,2-diene 0.19% 1024 91
8 e Pseudolimonene 0.08% 1172 86
9 (E)-B-% i trans-B-Ocimene 1.25% 1255 97
10 (2)3,7-—H#:-1,3,6-+ )\ It =#5(Z) -3, 7-Dimethylocta-1 ,3 , 6-triene 4.33% 1224 97
11 4-SRILHZE p-Isopropyl toluene 0.11% 1275 97
12 4-E475 4-Carene 1.23% 1149 97
13 55 FEfE Linalyl formate 0.18% 1553 64
14 % 4% Allo-ocimene,2 ,6-dimethyl-2 ,4 , 6-octatriene 0.56% 1131 97
15 2-3F [ 2-Octanol 0.02% 1398 80
16 iz 2.1 Ethyl formate 0.01% 832 38
17 VKBERR Acetic acid 1.16% 1 461 91
18 5 REE4A ALY Linalool oxide 0.01% 1450 68
19 FEAERE Nerol 0.11% 1 806 64
20 S5 REE Dihydrolinalool 0.24% - 80
21 F%5 {82 Linalool 13.50% 1552 97
22 TE3EE 1-Octanol 0.03% 1564 86
23 2-G PR3, 7- T H 3E-1,6-3F " 475-3-BEiE Linalyl anthranilate 6.65% - 91
24 4(5)-FHk 0.09% 1149 94
25 TN % Propylene glycol 0.03% 1589 72
26 LRI N Bornyl acetate 0.27% 1579 99
27 1,4- " H R4 2 HIR O 0.20% - 91
28 LFRIFHEDE Linalyl acetate 17.63% 1568 93
29 A AT B-Caryophyllene 0.03% 1 604 99
30 Z I Tricyclene 0.05% 1 002 87
31 WEWE Thiazole 0.01% 1244 50
32 (R)-ZBR =AW (R)-Dihydrocarvyl acetate 0.14% - 87
33 1,7,7-= 5[ 2.2, 1] B2/ Bicyelo[ 2.2. 1 hept-2-ene, 1,7 ,7-trimethyl 0.64% - 91
34 a-FATHIEE Menthone 1.57% 1 698 83
35 ZFEFAIMIR Terpinyl acetate 4.90% 1 683 91
36 LTRHE LS Neryl acetate 1.66% 1706 91
37 (E)-3,7-—H5:-2,6-3 I (E)-Citral 0.01% 1731 91
38 JEER A L( -) -Carvone 0.01% - 93
39 ZIRFFME Geranyl acetate 3.57% 1753 91
40 (+)4a-FRH2-TENS 0.02% 1816 91
41 F M Geraniol 0.11% 1 854 95
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Fig. 2 EEG frequency test results
WA A HA B B4 C oIl . Note: A Blank group;

B : Single-component group ; C; Essential oil group.
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Table 3 Analysis of the G-face results before and after sniffing sample 1 (blank group)

REHER (ZE4E) EEBRBENERI T

%3
i WA RS IR S R A
Frame Relax expression Relax expression

number( fps)

before sniffing( % )

after sniffing( % )

WL FT LR PR
Engagement before
sniffing (% )

ML) f5 PTIR P L
Engagement after
sniffing (% )

B ) I 4451
Brow furrow

before sniffing( % )

PR I S8 Sk
Brow furrow
after sniffing( % )

1 0.03 0.03 15.26 49.91 0.31 0.39
2 0.03 0.09 27.81 42.34 0.23 0.15
3 0.03 0.09 31.22 49.68 0.01 0.63
4 0.09 0.21 27.00 78.54 0.43 0.25




56 RIS TT K Vol. 36
%3¢ 3 ( Continued Tab.3)
UiESe MURRAA RN WS EOARY  BUMETDURRRE WEETORBEE WA ETaEk LB EEIETDS
Frame Relax expression  Relax expression  Engagement before  Engagement after Brow furrow Brow furrow
number( fps) before sniffing( % )  after sniffing( % ) sniffing (% ) sniffing (% ) before sniffing( % ) after sniffing( % )
5 0.27 0.38 26.72 65. 68 0.66 0.98
6 0.58 0.47 21.93 69.18 0.79 0.64
7 0.99 0.57 15.43 57.89 0.23 0.92
8 1.02 0.87 37.04 56.23 0.75 0.37
9 1.02 0.96 50.43 71.25 0.09 0.14
10 0.72 0.44 50. 66 69.41 0.72 0.53
11 0.79 1.21 49.79 88.65 0.89 0.45
12 0.54 1.21 50.23 76.58 1.11 0.09
13 0.36 0.89 50.75 87.45 1.09 0.38
14 0.79 0.77 10.29 99.68 0.79 0.31
15 0.56 0.76 21.38 97.19 0.43 0.63
16 0.48 0.33 19.15 96.89 0.31 0.63
17 0.15 0.46 19.62 97.47 0.84 0.45
18 0.26 0.89 25.25 99.56 0.52 0.87
19 0.31 0.47 30.65 96.23 0.49 0.72
20 0.29 0.22 34.56 91.21 0.25 0.74
21 0.78 0.23 37.89 99.65 0.72 0.79
22 0.89 0.14 31.46 93.23 0.59 0.21
23 0.56 0.14 49.56 91.25 0.28 0.25
24 0.46 0.68 47.84 93.56 0.73 0.09
25 0.78 0.45 38.97 89.56 0.99 0.73
26 0.89 0.12 28.47 93.56 0.71 0.27
27 0.46 0.98 32.71 97.56 0.75 0.39
28 0.58 0.79 45.27 91.56 0.34 0.35
29 0.12 0.84 49.78 90. 46 0.25 0.77
30 0.56 0.47 56.78 84.63 0.66 0.25
44 Average 0.513 0.539 34.46 82.20 0.57 0.48
x4 REAER2(BE—NSE)AIRERSH
Table 4  Analysis of the results before and after sniffing sample 2 (single-ingredient group)
Wi TS e N gy RVOREE AT A
Frame Relax expression clax expression  p cement before  Engagement after Brow furrow Brow furrow

number( fps)

before sniffing( % )

after sniffing

sniffing (% )

sniffing (% )

before sniffing( % )

after sniffing( % )

(%)
1 0.08 0.19 20.82 20.44 0.11 0.19
2 0.06 0.55 29.33 33.14 0.27 0.17
3 0.06 1.2 57.93 45.93 0.35 0.31
4 0.04 3.67 55.33 49.47 0.31 0.22
5 0.47 6.41 37.19 62.85 0.35 0.13
6 0.31 2.49 32.4 64.71 0.48 0.33
7 0.29 4.51 50.02 76.71 0.44 0.32
8 0.31 5.88 41.24 82.99 0.47 0.15
9 0.23 7.17 33.61 88.1 0.36 0.21
10 0.44 6.52 41.57 80.81 0.31 0.19
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44 4( Continued Tab. 4)
Wt ity ol O ey mMRIDREE WNTRD. R
Frame Relax expression 0% CXPIESSIOn o ement before  Engagement after Brow furrow Brow furrow
number(fps)  before sniffing( % ) a“ez ;:‘)”'"g sniffing (% ) sniffing(% ) before sniffing(% )  after sniffing(% )
11 0.43 5.62 47.56 91.15 0.57 0.55
12 0.43 9.12 49.55 95.46 0.55 0.21
13 0.43 6.81 40.63 95.54 0.67 0.23
14 0.46 4.23 53.4 96.07 1.22 0.27
15 0.45 3.41 49.56 96.23 0.99 0.24
16 0.65 1.75 46.4 96.59 0.75 0.57
17 0.56 6.7 40.04 97.15 0.88 0.23
18 0.83 7.71 41.94 97.08 0.78 0.36
19 0.46 7.44 43.5 99.42 0.66 0.4
20 0.63 5.58 56.31 99.87 0.92 0.37
21 0.45 7.73 50.26 99.85 0.86 0.62
2 0.52 9.14 59.94 99.82 0.86 0.57
23 0.49 15.19 55.39 99.81 0.71 0.59
24 0.45 5.51 56.07 99.82 0.51 0.68
25 0.46 5.64 53.67 89. 66 0.72 0.72
26 0.46 3.65 53.45 99.73 0.67 0.71
27 0.48 3.5 59.45 89.51 0.44 0.57
28 0.51 4.39 44.65 88.22 0.47 0.59
29 0.61 3.66 39.94 84.79 0.48 0.63
30 0.52 1.98 35.34 87.57 0.39 0.54
-4 Average 0.42 5.25 45.88 83.62 0.59 0.40
x5 REHERI(FFHA)WEERST
Table 5 Analysis of the results before and after sniffing sample 3 (essential oil group)
sk ik ety ORPUREN ey mMRTOR R WA RS
Frame Relax expression  |LoLx expression Engagement Engagement Brow furrow Brow furrow

number( fps)

before sniffing( % )

after sniffing

before sniffing( % )

after sniffing( % )

before sniffing( % )

aftersniffing( % )

(%)
1 0.01 3.41 39.47 52.63 0.74 0.52
2 0.36 3.63 37.17 49.54 0.43 0.37
3 0.06 5.13 51.95 63.76 0.66 0.49
4 0.43 7.14 68.32 75.89 0.58 0.64
5 0.52 9.24 59.76 88.14 0.28 0.59
6 0.06 6.69 43.33 89.92 0.41 0.11
7 0.73 5.38 39.04 98.14 0.33 0.85
8 0.55 7.63 45.35 99.18 0.75 0.84
9 0.02 5.48 47.41 99.95 0.23 0.78
10 0.36 9.07 52.09 99.29 0.87 0.63
11 0.11 8.11 43.22 99.79 0.86 0.34
12 0.76 6.43 41.74 99.08 0.8 0.43
13 0.35 8.41 46.13 99.8 0.26 0.61
14 0.87 10.93 37.28 97.38 0.71 0.86
15 0.99 11.81 38.38 98.47 0.48 0.08
16 0.18 22.96 43.11 99.94 0.01 0.97
17 0.44 20.74 44.76 99.72 0.07 0.26
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242 5( Continued Tab. 5)
e A et RN ey RO WA, RO
Frame Relax expression Lok expression Engagement Engagement Brow furrow Brow furrow
number(fps)  before sniffing( % ) a“ez ;:‘)”'"g before sniffing( % )  after sniffing(% )  before sniffing(% )  aftersniffing( % )
18 0.33 18.87 48.21 99.2 0.32 0.98
19 1.02 19.54 26.63 89.96 0.84 0.74
20 0.88 16.57 24.77 92.23 0.63 0.02
21 0.68 10.55 32.07 96.26 0.3 0.89
2 0.53 9.66 33.58 94.96 0.71 0.3
23 0.74 8.36 48.72 88.99 0.85 0.92
24 0.14 8.19 52.8 84.64 0.61 0.69
25 0.73 7.33 46.92 83.99 0.75 0.41
26 0.42 9.39 49.52 91.69 0.62 0.27
27 0.35 9.4 47.43 77.32 0.76 0.54
28 0.49 7.42 57.93 75.72 0.9 0.95
29 0.16 8.61 54.56 84.05 0.53 0.33
30 0.58 8.49 50.69 76.52 0.07 0.29
SE4 Average 0.46 9.71 45.22 87.85 0.55 0.29
3 i 3  Lee MS, Choi J,Posadzki P, et al. Aromatherapy for health
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