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Repair effects of three plant essential oils on UVA-induced human
skin fibroblasts damage
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Abstract: Helichrysum bracteatum essential oil, Copaifera officinalis essential oil and Cananga odorata
Hook. F. & Thomson essential oil were tested via gas chromatograph-mass spectrometer for their chemical
composition, evaluated CCK-8 method for their safe mass concentration on human skin fibroblasts (HSF),
and analyzed from the aspects of cellular oxidative stress response, protein damage as well as inflammatory
response for their effects on UVA-induced cell damage based on UVA-induced HSF damage model. The
results showed that 54, 32 and 46 chemical components were detected in Helichrysum bracteatum essential
oil, Copaifera officinalis essential oil and Cananga odorata Hook. F. & Thomson essential oil, respectively,
mainly olefin compounds, and the corresponding maximum safe mass concentrations were 400, 175 and
300 mg/L. All the three essential oils reduced the concentration of malonaldehyde in HSF, and the addition
of Cananga odorata Hook. F. & Thomson essential oil in low mass concentration (0.1 mg/L) before
irradiation exhibited the best effect, with an inhibitory rate of 20.15%. All the three essential oils increased
the content of superoxide dismutase in HSF, and the addition of low mass concentration essential oils after
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irradiation displayed the best effect, in which the promotion rate of Copaifera officinalis essential oil with
0.1 mg/L mass concentration on SOD reached upto 118.09%. All the three essential oils could increase the
mass concentration of type I collagen (COL- 1) in HSF, and the promotion rate of adding low mass
concentration (1 mg/L) Helichrysum bracteatum essential oil before irradiation was as high as 137.10%. All
the three essential oils could reduce the mass concentration of matrix metalloproteinase-1 (MMP-1),
prostaglandin (PGE2) and interleukin-1 (IL-1) in HSF, while the addition of low mass concentration
essential oils after irradiation showed the best effect. The inhibition rates of MMP-1 and PGE2 of Cananga
odorata Hook. F. & Thomson essential oil and Copaifera officinalis essential oil at 0.1 mg/L mass
concentration were as high as 50.67% and 57.60%, respectively, and the inhibition rate of IL-1 of
Helichrysum bracteatum essential oil at 1 mg/L mass concentration was as high as 39.97%.

Key words: Helichrysum bracteatum essential oil, Copaifera officinalis essential oil, Cananga odorata
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Table 2 Main components of Helichrysum bracteatum essential oil

JPl PRI E]s UL/ S CAS 5 B 350 %
1 25.853 R LR 000141-12-8 17.33
2 4.201 o-JR N 000080-56-8 15.96
3 24.085 V- 000451-55-8 14.36
4 35.355 4,6,9- = H 2£-8-25% 4% -3,5- il 013851-06-4 9.38
5 19.055 (1R,3aS,4aS,8aS)-1,4,4,6-V0 F{ 3E-1,2.3,3a,4,4a,7,8-/\ A IR [1,4]58 T [1,2]% 094535-52-1 3.65
6 28.051 o-F WM 000644-30-4 3.44
7 25.066 B-ERI 017066-67-0 3.04
8 8.415 Frislas 000138-86-3 3.02
9 20.641 - P 000087-44-5 2.96
10 25.303 o= MM 000473-13-2 1.63
11 40.052 3,5,7,10-P4 B 3E-9- - — i 5 -4,6- i 013851-08-6 1.50
12 35514 2,4,6,9- P4 FH 5E-8- 2% 475-3,5- — il 013851-07-5 1.34
13 30.286 R B 000106-25-2 1.27
14 19.434 pag i 000078-70-6 1.15
15 48.273 2-Z8IA1,2,3,4,4a,5,6,7,8-/\ & -a,a,4a,8- P F J&-[2R-(2a,4ap,8/)] 063891-61-2 1.12
16 23.352 4a,8- " H H-2-(5-1-H5-2-3%)-1,2,3,4,4a,5,6,7- N\ & %5 103827-22-1 1.08
17 17.723 (1R,3aR,4aR,8aR)-1,4,4,6-VU P 312 3 3a,4,4a,7,8- )\ A IR K[ 1,4158 T [1,2]% 094482-89-0 1.04
18 19.904 o= T H 017699-05-7 0.85
19 14.581 IR -2-F 5 T R 061692-77-1 0.80

20 20.396 23 -o- Bl T H 013474-59-4 0.77
21 17.541 o-n EL 4% 1000360-33-0 0.69
22 20.955 4-F I 7 P 000562-74-3 0.51
23 27.092 (+)-6-FE B At 000483-76-1 0.47
24 8.743 e iy 000470-82-6 0.44
25 26.358 B-LH 028976-67-2 0.43
26 5.942 B-IEH 000127-91-3 0.43
27 53.312 B-Rien 000473-15-4 0.43
28 9.839 y-FA I A 000099-85-4 0.42
29 46.977 ARIAEE 000489-86-1 0.42
30 24.479 o= T 000098-55-5 0.33
31 4.852 Fin 000471-84-1 0.29
32 10.567 PUROF R 000099-87-6 0.26
33 11.242 MR 5T R 007779-81-9 0.26
34 10.995 il it T A 000586-62-9 0.25
35 52.983 o-FE I 000473-16-5 0.24
36 23.877 P-4 223 030021-74-0 0.22
37 5.242 4-TPAE-3-CU T 017042-16-9 0.20
38 7.860 o-Fis T M 000099-86-5 0.19
39 5.017 B 000079-92-5 0.16
40 50.690 y-A% I 001209-71-8 0.15
41 23.024 o-TRELI 006753-98-6 0.14
42 14.404 2-T- il 000821-55-6 0.13
43 25.428 oA 2L I 031983-22-9 0.13
44 50.109 B 015352-77-9 0.11
45 52.750 A AL 022451-73-6 0.10
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Fig. 2 Total ion chromatography of Copaifera officinalis L.
essential oil
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Table 3 Main components of Copaifera officinalis L. essential oil

5 A5 B (] /s (AR kX CAS 5 Jo iU %
1 20.776 B I 000087-44-5 55.33
2 23.063 oAU 006753-98-6 8.98
3 20.487 S -o- BT H A 013474-59-4 8.56
4 17.558 o-1] B 1000360-33-0 5.78
5 25.670 B2 000495-61-4 3.03
6 27.077 (+)-0-EE B it I 000483-76-1 2.65
7 22.049 P-H A I 029873-99-2 2.23
8 23.875 P A LI M 030021-74-0 1.92
9 16.528 (—)-o-BE V& il Jh #s 017699-14-8 1.18
10 16.907 SN A I 020307-84-0 0.78
11 24.628 A e AR A A 023986-74-5 0.57
12 25.449 oA 2T M 031983-22-9 0.51
13 44.484 A 913176-41-7 0.37
14 27.802 BAGIK RS 020307-83-9 0.28
15 22.209 R 025246-27-9 0.27
16 25.280 N 000473-13-2 0.25
17 28.178 KK -a- 1 2505 025532-79-0 0.22
18 28.022 a-FEER 000644-30-4 0.21
19 17.269 K 2 014912-44-8 0.19
20 40.049 VERUE 001139-30-6 0.18
21 23.172 R -B-42 B I 018794-84-8 0.18
22 20.987 (H)-F5 B d 000489-39-4 0.18
23 52.279 O-EEVE 019435-97-3 0.14
24 13.863 BN % o 007216-56-0 0.13
25 24.122 (+)-W WS 021747-46-6 0.10
26 26.328 B-ZE U 028976-67-2 0.10
27 28.302 1,4-¥E 00 — 016728-99-7 0.10
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Fig. 3 Total ion chromatography of Cananga odorata Hook.
F. & Thomson essential oil
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Table 4 Main components of Cananga odorata Hook. F. & Thomson essential oil

FFe PREEE/s (AR B S CAS & JB e 53 K0 %
1 24.726 AR AR A 0 I 023986-74-5 18.43
2 20.690 B-E 1 I 000087-44-5 13.37
3 26.998 o~ AW 000502-61-4 10.00
4 69.746 A H RN 000120-51-4 8.05
5 27.444 LR A W Tig 000105-87-3 6.71
6 19.444 5 R e 000078-70-6 5.17
7 23.044 o- TR 006753-98-6 4.19
8 27.100 (+)-0-EE I 000483-76-1 3.30
9 60.006 &AW 004602-84-0 2.29
10 15.819 of FR R R 000104-93-8 2.22
11 23.886 P-4 22 I 030021-74-0 2.02
12 75.470 TR g 000118-58-1 2.00
13 53.690 o-EE VB i 000481-34-5 1.79
14 25.629 LR R 000140-11-4 1.50
15 21.364 2% R H R 000093-58-3 1.32
16 17.543 -1 B 1000360-33-0 1.23
17 33.602 L 000106-24-1 1.06
18 25.458 oA 2L I 031983-22-9 0.91
19 51.595 AR 24 VB 019912-62-0 0.91
20 50.792 T-BE Vi 005937-11-1 0.56
21 50.530 THEW 000097-53-0 0.55
22 45.149 (18,48,4a8,8aR)-1- 5N 55-4,7-— 1 3£-1,3,4,5,6,8a- /N A Z5-4a(2H)-BE 073365-77-2 0.51
23 49.662 LR R ig 000103-54-8 0.50
24 25.754 XU AR -4 024703-35-3 0.47
25 52.273 S-BEVE A B 019435-97-3 0.34
26 22.772 1(6),4-EE Vi — W 016729-00-3 0.33
27 44.366 Fai 000472-07-1 0.27
28 28.957 a-EETE i 024406-05-1 0.22
29 21.757 3,5-BE i M 267665-20-3 0.22
30 28.327 14-EEFE Fill 0 016728-99-7 0.19
31 16.525 (—)-o-EE Vit i #s 017699-14-8 0.19
32 44.691 & BE VRS T3t H I 019912-67-5 0.18
33 4.185 o-JR I 000080-56-8 0.15
34 17.270 R 2% 4 014912-44-8 0.14
35 8.741 Fg I 3 000470-82-6 0.14
36 68.939 R A iR 000094-48-4 0.10
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BT BEAS ] o Fig. 4 Comparison of chemical composition of three essential oils
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(c) mass concentration on cell activity
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