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Chemical compositions and antibacterial activities of volatile oils from
Taxodium ascendens leaves and cones

SHAN Tijiang, TANG Xiangyou,LIU Yi, WANG Wei, CHEN Xuan,DUAN Zhihao, WU Huixiong, WANG Jun
(College of Forestry and Landscape Architecture, South China Agricultural University/Guangdong Key Laboratory
for Innovative Development and Utilization of Forest Plant Germplasm , Guangzhou 510642 , China)

Abstract ; [ Objective] To analyze and identify the chemical compositions of volatile oils extracted from
Taxodium ascendens leaves and cones, and test the inhibition activities against seven different bacteria.
[ Method ] The volatile oils were extracted by hydro-distillation from the leaves and cones of Taxodium as-
cendens and the chemical compositions of the essential oils were analyzed by GC-MS. The inhibitory ac-
tivities against bacteria were tested using the filter paper diffusion method. [ Result]The yield rates for
the essential oils of fresh leaves and cones were 0. 211% (w) and 0.657% (w) , respectively. Totally
21 components were identified from the volatile oil of leaves, which accounted for 90. 410% of the total
volatile content. (1R)-a-pinene (70.149% ), (-)-a-terpineol (7.072% ), 4-carene (2.025% ) and
B-pinene(2.012% ) were the major compounds in the volatile oil of leaves. Totally 13 components were
identified from the volatile oil of cones, which accounted for 95.285% of the total volatile content.

(1R)-a-pinene (78.609% ), ferruginol (4.276% ), 4-carene (3.355% ), limonene (2.324% ) and
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B-terpinene (2.179% ) were the major compounds in the volatile oil of cones. There were only four com-

mon components in the volatile oils of both leaves and cones including (1R)-o-pinene, 4-carene, limo-

nene and borneol. The volatile oil of cones showed the strongest inhibitory activity against Agrobacterium

tumefaciens and the inhibition zone diameter was (34.5 £2.3) mm, while the volatile oil of leaves

showed the strongest inhibitory activity against Staphylococcus haemolyticus and the inhibition zone diame-

ter was (16.0 =1.2) mm. [ Conclusion ] The content of volatile oil in T. ascendens cones is higher than

that in leaves, and (1R)-a-pinene is the main ingredient in both. The volatile oil of cones has higher an-

tibacterial activity than that of leaves.

Key words : Taxodium ascendens ; volatile oil; chemical constituent; antibacterial activity
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Fig.1 Antibacterial activities of the volatile oils from the
leaves and cones of Taxodium ascendens
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Tab.1 Test results of the constituents and contents of volatile oils from the leaves and cones of Taxodium ascendens

Ly - x5 HIX &R /%
ELRE) - &Y 2K A==z Fbt . SR
1 4.253 3 - CioHyg 136 0.395
2 4.253 3,6 ,6-Trimethyl-2-norpinene CioHyg 136 0.279
3 4.461 (1R) - o - V&N CoHyg 136 70. 149 78. 609
4 4.734 B3 CioHig 136 1.045
5 4.734 L - %05 CoHie 136 0. 689
6 5.253 ek CoH, 136 1.585
7 5.376 B - Vel CoHyg 136 2.012
8 5.376 B — i s CioHyg 136 2.179
9 6.018 o — % 1 C;;H,0 192 0. 149
10 6.173 1,2,3,4 — PO 3L CoH, 134 0. 146
11 6.291 P CioHyg 136 1.725 2.324
12 6.339 B - K CoH,g 136 0.240
13 6. 344 2 - I CoHye 136 0.190
14 6.933 2 - I CpoH,, 136 0.236
15 7.590 4 - I CioHyg 136 2.025 3.355
16 7.590 i CpoH,g 136 0.587
17 8.457 ( 1S-ex0 )-1, 3, 3-Trimethylbicyclo CH,0 154 0.254
[2.2.17heptan-2-ol
18 9.821 UKH CH,0 154 0.262 0.200
19 10. 420 o = FATHEE (=) - o = Terpineol C o H,s0 154 7.072
20 10.516 v — Pyroneney — pyronene CioHie 136 0.087
21 12.736 Bicyclo[ 2. 2. 1 Jheptan-2-ol,1,7 , 7-tri- C,H,,0, 196 0.864
methyl-, 2-acetate
22 12.741 LR VK g C,H,0, 196 0.590
23 16.282 y - T&W CysH,, 204 0. 668
24 17.175 o - AT CisHy, 204 0.158
25 17. 641 1,2,4a,5,6,8a-Hexahydro4 ,7-dime- CsH,, 204 0.272
thyl-1-( 1-methylethyl ) -naphthalene
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27 18. 689 o-JES CisH,, 204 0.247
28 18. 807 B-FEAM CisHy, 204 1.104
29 21.556 1-Tsopropyl-7-methyl-4-methylene-1 CsH,, 204 0.249
2,3,4,4a,5,6, 8a-octahydronaphtha-
lene
30 31.948 k5 B U i CyH,,0 286 4.276
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