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Chemical Compositions and Antioxidant Activity of

Volatile Oils from Doellingeria scaber

ZHANG Bin, ZHANG Lei, TAN Fen, ZHANG Hong-quan, WU Tian"
(College of Chemistry and Life Science, Hubei University of Education, Hubei Key Laboratory of
Purification and Application of Plant Anti-Cancer Active Ingredients, Wuhan 430205, China)

[ Abstract | Objective; To identify the chemical compositions and conduct relative content analysis of the
essential oil from wild Doellingeria scaber in high altitude area of Dabie mountains, and investigate its antioxidant
capacity. Method: The volatile oil of D. scaber was extracted by simultaneous distillation extraction ( SDE)
method. Its chemical compositions were analyzed by gas chromatography-mass spectometry ( GC-MS), and the
relative percentage content of each composition was determined by peak area normalization method. The antioxidant
activities of the oil were evaluated by reducing ability method, 1, 1-diphenyl-2-picrylhydrazyl ( DPPH) method
and B-carotene bleaching assay. Result: A total of 50 components representing 86.91% in this plant were
identified. The main chemical compositions were ( E) -B-farnesene (20.21% ), germacrene D (9.94% ),
hexadecanoic acid (8.66% ), B-terpinene (7.82% ), caryophyllene (6.9% ) and p-cymen-8-ol (4.48% ).
The main components of volatile oils include alkenes (56.57% ), alcohols (12.24% ), fatty acids (11.24% ),
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epoxides (2.93% ), esters (1.82% ), aldehydes and ketones (1.60% ), and aromatics (0.51% ). The
reduction ability of volatile oil to iron ions increases with the increase of concentration, but the reduction ability is
far weaker than that of vitamin C. The 50% inhibiting concentration (IC,;) of volatile oil on DPPH free radicals
and in B-carotene/linoleic acid lipid system was 0.72 g - L™" and 0. 10 g - L', respectively, indicating that the
volatile oil had a certain scavenging capacity on DPPH free radicals and a good inhibition effect on lipid
peroxidation. Conclusion; GC-MS was used to identify the chemical compositions of the volatile oil from D.

scaber, and antioxidant test in vitro showed that D. scaber had certain antioxidant capacity, providing experimental

basis for its development and utilization.
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Table 1 Chemical components of volatile oil from Doellingeria scaber

No. it g gy TTREIR t
/% Rl Rl
I U1 B-thujene CoHyq 91 1. 11 972 966
2 BN B-pinene CoHys 97 0.24 974 974
3 B-AH:HM B-myrcene CoHyq 91 1.33 991 992
4 akKJEHE  a-phellandre CyoHyq 91 0.24 1005 1005
5 3-EEJ#  3-carene CoHye 97 0.15 1010 1010
6 a-i i a-terpinene CioHg 97 0.17 1016 1017
7 ABRNEH A o-cymene CyoHy, 95 0.51 1 024 1 024
8 B-1i% M B-terpinene CioHye 87 7.82 1028 -
9 R -B-B M cis-B-ocimene CoHyq 96 0.35 1048 1049
10 y-iili 4  y-terpinene CyoHyq 97 0.35 1058 1 060
11 ¥ 4-carene CioHye 98 0.81 1 087 1088
12 -8 & cis-B-terpineol CoHy30 93 0.10 1100 1098
13 J%KEEZ  linalool CyoH ;30 97 1.55 1102 1101
14 RRA-FHIE-HF R HE2-4-1-F  trans-p-menth-2-en-1-o0l CH,O 95 0.30 1123 1120
15 5 & 4-%  terpinen-4-ol CoH; 5O 80 1.93 1178 1178
16 XFAEfE-8-fE  p-cymen-8-ol CoH,O0 95 4. 48 1189 1189
17 aBEMEE a-terpineol C,oH,;40 80 1.58 1193 1191
18 XTRWIAHEE  cuminaldehy C,H,0 98 0.32 1 244 1242
19 JKJFf#E  phellandral CoH,c0 93 1.04 1276 1273
20 dihydroedulan II C3H,0 60 0.52 1292 1318
21 2,5- 7 H 33 H O3E-1, 5-8F & 2, 5-dimethyl-3-methylene- C, H 4 84 0.16 1370 -
hepta-1,5-diene
22 B-T7 25 M B-gurjunene CsHy, 98 0.47 1378 1407
23 berkheyaradulene C,5H,, 74 0.43 1384 -
24 B-BEWEJNTE  B-cubebene CysHy, 98 0.19 1389 1388
25 5T =X -ce- 13 F-AH I 45 cis-a-bergamotene CsHy, 96 0.09 1415 1415
26 ffT4s  caryophyllene CsHy, 99 6.90 1419 1418
27 K%K B-copaene CsH,, 95 0.23 1428 1 430
28 JZ X -a-fh FHHME  trans-a-bergamotene CsHyy 91 0.41 1435 1 436
29 R -B-E AWM (Z)-B-farnesene CsH,, 90 0. 66 1443 1442
30 I BEME  a-humulene CisH,, 97 0.92 1452 1452
31 R -B-4 G WM (E)-B-farnesene CsH,, 91 20. 21 1 460 1 460
32 ( + ) -epi-bicyclosesquiphellandrene CsHy, 90 0. 67 1470 -
33 FH O D germacrene D CysHy, 97 9.94 1482 1 480
34 a-B B a-famesene CysHy, 94 0.23 1509 1507
35 B-ZEH M B-curcumene CsHy, 98 0.77 1512 1509
36 S-FEANWEM  S-cadinene CsH,, 97 1.72 1523 1523
37 HiEEE  spathulenol C,5H,,0 95 0.38 1578 1577
38 ALY caryophyllene oxide CysH,,0 94 1.41 1582 1582
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No. o prst magy  TIREAR o

/% RIg,, Rl
39 7-epi-trans-sesquisabinene hydrate Cy5Hy O 70 0. 62 1592 -
40 591 B 4 S Ak 4 alloaromadendrene oxide CisH,, 0 56 0.38 1614 1595
41 a-BEE W a-cadinol CysH, 0 78 0. 49 1 656 1 656
42 a-FH ¥ ZjiEBE  a-bisabolol CsHy O 46 0.67 1672 1673
43 NEVEJE I hexahydrofanesyl acetone CisHy0 96 0.24 1 846 1 847
44 Fi#ffE  hexadecanoic acid Cy6H;,0, 99 8. 66 1 987 1 984
45 AR Z B ethyl hexadecanoate Ci5Hy60, 95 0.79 1 996 1 996
46 H-%¢W:  phytol CyoH,e O 99 0.76 2117 2116
47 iR linoleic acid CH3,0, 99 1.56 2150 2147
48 TRk linolenic acid CsH;0, 98 1.02 2156 2154
49 TR 2.l ethyl linoleate C,H, 0, 99 0. 66 2163 2163
50 WJREFR W ethyl linolenate CyHy, 0, 99 0.37 2170 2 169
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Fig.2 Reducing ability of volatile oil from Doellingeria scaber
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Fig. 3 DPPH radical scavenging activity of volatile oil from

Doellingeria scaber
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Fig.4 Antioxidant activitiy of volatile oil from Doellingeria scaber

in B-carotene/linoleic acid system
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