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Study on chemical compositions of phytoncidere and essential oil and
bioactivity of essential oil from Phoebe zhennan

DING Wen',NING Liping' , YANG Wei*,XIONG Yan',ZHANG Shuai', LIU Jiang'

(1 College of Forestry,Sichuan Agricultural University ,Chengdu,Sichuan 611134 ,China;
2 Chinese National Forest Product Industrial Association for the Advancement of Nanmu ,Beijing 100044 ,China)

Abstract: [Objective] The study on the chemical compositions of the phytoncidere and the essential oil
and the bioactivity of essential oil from Phoebe zhennan provides a theoretical basis and reference for ex-
ploiting and utilizing the health preservation effects of P. zhennan. [Method) P. zhennan in Sichuan was
taken as a research object in this work. The essential oil from P. zhennan was obtained with steam distil-
lation extraction. The chemical compositions of the phytoncidere and the essential oil from P. zhennan were
identified by GC-MS analysis, and the bioactivity of essential oil was evaluated by multifunctional micro-
plate reader. [Result] The results show that the main components of the essential oil from P. zhennan were
Agarospirol whose content was 28. 26 % , Guaiol whose content was 21. 84 % ,and y-Eudesmol whose con-
tent was 8. 98%. While the main chemical constituents of the phytoncidere from P. zhennan were Agarospi-
rol whose content was 11. 93% , ¢-Curcumene whose content was 7. 08% , and Guaiol whose content was

6.67%. The essential oil of P. zhennan on the leukemia HL-60 cell line, lung cancer A-549 cell lines and

Clk® B ] 2016-07-12

(H4mH] ER T f7RHE 35 B (2011BACOIB05) 5 PUJI 44+ = F.7 4 fE 4 & Fl i 3637 H (2011NZ0098-10)
EHERAT T 30993—) B, UL BHA - E 2N AM A2 5P HBFF . E-mail: wending93@163. com
GEEEE] THMEQI72—) o, Hl R #0821, FENFE A A %S TR . E-mail: 1374515621 @ qq. com



124 P JEAMB R 722 4R CB AR 4 O

5545 &

other three kinds of cancer cells have a good inhibitory effect, and ICs, were within 50 pg/mL;at the same

time, the essential oil has inhibitory effect on the gram-negative bacteria and positive bacteria of the test.

[Conclusion] The chemical composition of the essential oil and the phytoncidere from P. xhennan are a cer-

tain similarity, while the compositions of the phytoncidere are more complex. The essential oil from P.

zhennan has significant inhibition effects on the five cancer cell lines. However, the antibacterial effects of

the essential oil on the four tested bacteria are different.and the antibacterial effect is not obvious.

Key words: Phoebe zhennan ;chemical compositions;bioactivity;antibacterial action;antitumor activity
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Table 1 Chemical composition of essential oils and essence of P. zhennan
P oy o ET%/? I‘?l’lytoAnCidi‘icE : _ ﬁi}(ﬁ] I‘*:ssantial (;i\lE :
No. Compound BB /min MIX SR/ % PREEE/min MRS R/ %
RT Area RT Area
1 I Bfif B4 i Verbenol — — 3.69 0.07
2 3-Hi 7 B 5-Elemene — — 6.89 0.08
3 2-1F S AL Wi Furan, 2-pentyl- 9.45 0.12 — —
4 X 5N IR B BE p-Cymene 10. 44 0.29 — —
5 5L BE MR R 6-Methyl-5-Hepten-2-One 12.31 0.21 — —
6 1F T Nonanal 13.78 0. 26 - -
7 1-Z it 3e-1-3R & 4 1-Acetyl-1-Cyclohexene 14.53 0. 39 — —
8 1-H F-4-(1-H 3 245 36) 7K p-Cymenene 14.93 0.38 — —
9 o BEJE M o-Cubebene 15. 33 1.68 7.18 6.52
10 i LS a-Copacene 16.18 1.45 7.79 1.50
11 22 WA E 2 K R4 Epi-Bicyclosesquiphellandrene 17. 36 0. 83 8.23 0. 90
12 FE4fs Zingiberene 17.85 0.51 8.55 0. 20
13 T FFE R a-Bergamotene 18. 14 0.78 8.90 0.65
14 £ 4 HE i Calamenene 18. 26 0.96 — —
15 B-Fi #1)fi B-Caryophyllene 18. 79 0.31 9.19 1.74
16 [ & 4 Calarene — — 9.72 0.05
17 3,7 frB AR — 4 3,7-Guaiadiene 19. 07 6.55 9.91 5.26
18 B-A B A% B-Guaiene 19.19 0.47 — —
19 B AS P W A% 4 Valencen 19. 41 0.26 10. 13 0.32
20 B-fi5 k- K 45 B-Sesquiphellandrene 20. 33 0.99 10. 27 1.05
21 L -B-4 A Wi trans-B-Farnesene — — 10. 35 0.73
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1% <. Phytoncidere Kl Essential oil

o
wo gt RREH L min WA &6/ % BREHEmin A & R
RT Area RT Area
22 F LM Epizonarene — — 11.04 0.08
23 o LM oo Amorphene — — 11.15 0.12
24 KARF M4 Germacrene-d — — 11. 40 1.79
25 ]?’wz;lieillezi*aT?%iie%t}:yfhiygl)*/1*metl1yl 20. 50 0.81 n a
26 B-4: A WM B-Farnesene 20. 87 0.34 — —
27 S WU Isoledene 20. 97 0. 89 11. 64 0.11
28 B-EE P& 7 5 B-Cubebene — — 11.91 0. 87
29 THRE K R4 Bicyclosesquiphellandrene 21.53 0.54 — —
30 a1 Z M a-Gurjunene — — 12. 48 0.54
31 v-FEAN I y-Cadiene — — 12. 88 0.48
32 o M FR I o-Panasinsen — — 13.06 0.47
33 EAS PE W A% 45 Valencene 21.78 0. 24 — —
34 B-£1 ¥ 24 ¥ B-Bisabolene 21. 86 0. 35 — —
35 d-#E#A % d-Cadinene 22.54 1.41 13. 26 1.48
36 F5-F W Ar-Curcumene 22.82 1.50 — —
37 2B M a-Curcumene 22.97 7.08 — —
38 S0 WU Tsoledene 23.31 0.07 — -
39 -2 & 1 & T B cis-Calamenene 24,22 2.75 — —
40 VLT LI o-Agarofuran 25.39 2.31 — —
41 4, 7- F Be-1-Z53% R 4, 7-Dimethyl-1-tetral one 25.99 0.48 14. 30 0.12
42 o PLFHF LI o Agarofuran — — 14, 47 0.33
43 i &% Elemol — — 14.62 1.01
44 1-b-41 % 2 4% 1-b-Bisabolene — — 14. 84 0. 25
45 Y-Hi &4 v-Elemene — — 15.13 0. 28
46 N 5.5 % Tetradecanal 26. 10 0. 83 — —
47 WA A BE a-Cedrene epoxide 26.23 0.55 15.70 0.17
48 WU A6 I ledene oxide-C 11D - - 16. 48 0.21
49 B AL AT Caryophyllene oxide 27.32 3. 40 16.72 0.71
50 B-A A A B-Guaiene — — 16.98 1.21
51 AL A B4 Humulene oxide 28. 44 0.77 18. 35 0.21
52 o H M fiE o-Eudesmol 29. 25 1.51 18. 83 2.05
53 v-H& M FE y-Eudesmol 29. 69 1.69 19.09 8.98
54 BE VM M R B Cubenol - - 19.58 0.82
55 2,6- T IEFERR 2, 6-Di-tert-butyl-p-benzoquinone 30.19 3.08 — —
56 PLFE BUIE RS Agaruspirol 31.10 11.93 20. 24 28. 26
57 LA - Cadinol 31.25 0.13 20.51 0. 69
58 Ly I Aristolene 31.51 0.15 — —
59 A AR EE Guaiol 31.79 6.67 21. 24 21. 84
60 7-Fe-a- ¥ M- i 7-epi-a-Eudesmol — — 21.45 4.28
61 A1 8 8% M1 4% Guaiazolene 31.97 0. 64 22. 65 0.95
62 B-F% 1 B-Eudesmol 32.06 1.44 — —
63 2,5,8-=H3}-1,2.3,4-IU5 2 2,5,8-Trimethyltetralin 32.23 0. 35 — —
64 - F ALK 22 5 oxo-a-Ylangene 32.51 3.76 — —

1% 1 AT 0, BIARRG Tl A 5 AR R LA MR
1, HOAE AT N 28, 26 %6 5 HR Oy i B R L AR Xt
TN 21 8400 PRI yAE WL AH X AR R
8. 98 %6 A B ALk UL A e I, L AR X 5 R
11.93% s Holk N o 220 MR S it R 7. 08065 58
ON AR AR R 6. 6700, ] 0L T LAy
A — E R L, ¥ A U0 A B ONE L A K R

3.7 AR T A . HLUU A IR GE A AR XS B 2 iR
1o o AEURS OB BOHS il S8 N &2 2% .l R TR Dl A il
FHOK Z& SHR I B 0 7K P 1 90 Jo DRI 2K oK B 2
SCH o 5 TR 0o 864 ol 26 BB AR S Y » e R PR
BEMB PR B 1 LR B S 06 AR 2 LA %620 19 B Ak
B B At T 9 ARG I % 4% e A S S B R ED UL T L
L3 G 1R TR G L R I
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H1 22 2 W] R AU R i X (3K 5 i R 4 i 2 A
BAF B A L 1G5 2948 50 pg/mL LI, H5 H
Hif € 4 JH (49§08 4 R CDDP., Taxol # A4 %8 K

ZEPE . bR A-549 B A0 AR K i 0 RO

ﬁ}’/ﬁ\: ICsoy‘j 30. 74 yg/mL;Xﬁ?Lﬂ%%ﬁhﬂ MCF-7 Hﬁ H’:]

S R4 25 H 1C,, y 42. 73 pg/mlL,
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Table 2 Effect of the P. zhennan oils on the IC;, of five cancer cells

png/mL

A s HL-60 # Jifi JiE A-549 B T4 SMMC-7721 # FLARgE MCF-7 t 25 1 9 SWA480
G W 4 Fr . ! .
Compound name Leukemia Lung cancer Hepatoma Beast cancer Clon carcinoma
cell line HL-60 cell line A-549 cell line SMMC-7721 cell line MCF-7 cell line SW480
MRk P. zhennan 31.95£0.72 30.74£2.06 40.36=£0. 67 42.7341.64 33.44=+2.20
i 41 DDP 0.79+0. 04 5.38+0.03 6.30+0.05 5.17%£0.08 2.99+0.04
A2 Taxol 0. 008 <20. 008 <0.008 <20. 008 <0.008
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12%.,
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25 F

4 2/ %
Inhibition rate
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—m—. Escherichia coli ;_@—. Staphylococcus aureus subsp. aureus;
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Fig. 1 Inhibition rate of four kinds ofbacteria of

different concentrations P. zhennan essential oils
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