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Identification and antibacterial activity of secondary
metabolites from Taxus endophytic fungus
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Abstract: We isolated three secondary metabolites by silica gel column chromatography from endophytic fungus 12.3.2 that was
isolated from  Taxus yunnanensis and could produce taxanes. They were identified as cembrene
(3,7,11-trimethyl-14-(1-methylethyl)-1,3,6,10-cyclotetradecatetraene),  diisooctyl  phthalate  (1,2-benzenedicarboxylic  acid
diisooctylester) and ethyl oleate (9-octadecenoic acid-ethyl ester) by infrared spectra (IR), mass spectra (MS) and 'H-nuclear
magnetic resonance (NMR). Their antibacterial activities against Staphylococcus aureus, Bacillus subtilis, Escherichia coli,
Pseudomonas aeruginosa and Candida albicans were examined. Results show that all of the three compounds could inhibit the
growth of those pathogenic bacteria. Especially, cembrene showed stronger inhibition to S. aureus, B. subtilis and C. albicans. This is
the first report on cembrene produced by plant endophytic fungus.
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Fig. 1 Infrared spectra chromatogram of component 1.
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Fig.2 'H-nuclear magnetic resonance(a) and mass spectra(b) chromatogram of component 1.
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Fig. 4 Infrared spectra chromatogram of component 2.
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Fig.5 'H-nuclear magnetic resonance(a) and Mass spectra(b) chromatogram of component 2.
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Fig. 7 Infrared spectra chromatogram of component 3.
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Table 1 The bioactivity results of the three components to
the five human-pathogenic microbes

Test strains Component 1 ~ Component2  Component 3
S. aureus ++ + +
B. subtilis ++ + +
E. coli + + +
P. aeruginosa + + +
C. albicans ++ + +

The diameter of inhibition zone @>13 mm (++), 6—13 mm (+),
inconspicuous (+).

3 it
12.3.2
1

(Cembrane)

>

(161 Song

[17]

[18]

[20]

[21]

[22]

12.3.2

Journals.im.ac.cn

© PERZRMEDARAATIKSHES http://journals. im. ac. cn



374 ISSN1000-3061 CN11-1998/Q Chin J Biotech March 25, 2009 Vol.25 No.3
HPLC 12.3.2 [11] Yang XS, Strobel G, Stierle A, et al. A fungal
[13] endophyte-tree  relationship: Phoma sp. in Taxus
’ ’ wallachiana. Plant Sci, 1994, 102(1): 1-9.

> [12] YuY, Hu CH. Separation and identification of a new Taxus
chinensis var. mairei endophytic fungus (Bionectria sp.)
and the activity of its metabolites. J Southwest Univ (Nat

Sci Ed), 2007, 29(6): 131-135.

R ( , . Bionectria sp.
) , 2007,
’ 29(6): 131-135.

[13] Liu JJ, Gong HX, Yang DL, et al. Study on endophytic

REFERENCES fungi producing taxol isolated from Taxus yunnanensis.

Progress Mod Biomed, 2006, 6(12): 53-55.

[1] Petrini O. Fungal Endophytes of Tree Leaves. In: Andrews > > >
J H, Hirano SS, Ed. Microbial Ecology of Leaves. New , 2006, 6(12):
York: Springer Verlag, 1991: 179-197. 53-55.

[2] Liang ZQ. The diversity of fungal secondary metabolites [14] Li J, Lan J, Liu ZS, et al. First total synthesis of three
and their potential applications. Chin Biodiv, 1999, 7(2): cembrene diterpenoids. Tetrahedron: Asymmetry, 1996,
145-150. 10(7): 2851-2861.

[15] Liu X, Hu YX, Zhang L. Synthesis of di(2-ethylhexyl)
, 1999, 7(2): 145-150. phthalate by transesterification. Chem R, 2004, 5(26):

[3] Huang YJ, Wang JF, Li GL, et al. Antitumor and 301-302.
antifungal activities in endophytic fungi isolated from > > .
pharmaceutical plants Taxus mairei, Cephalataxus fortunei . , 2004, 5(26): 301-302.
and Torreya grandis. FEMS Immunol Med Microbiol, 2001, ~ [16] Li GQ, Zhang YL, Lin WH. Research progress on the
31 (2): 163-167. cembranoid diterpenes from oceanic organisms. Period

[4] Strobel GA. Endophytes as source of bioactive products. Ocean Univ China, 2006, 36(3): 370-372.

Microbes Infect, 2003, 5(6): 535-544. > >

[5] Stierle A, Stroble G, Stierle D. Taxol and taxane . , 20006, 36(3): 370-372.
production by Taxomycetes andreanae, an endophytic [17] Song ZQ, Lang ZQ, Liu X. Chemical characteristics of
fungus of Pacific yew. Science, 1993, 260(5105): oleoresins from Chinese pine species. Biochem Syst Ecol,
214-216. 1995, 23 (5): 517-522.

[6] Chen JH, Liu JJ, Zang GG, et al. Screening of [18] Rashid MA, Gustafson KR, Boyd MR. HIV-inhibitory
taxol-producing endophytic fungi and regulation of cembrane derivatives from a Philippines collection of the
fermentation conditions. J Cent S Univ (Nat Sci), 2004, soft coral Lobophytum species. J Nat Prod, 2000, 63(4):
35(1): 65-69. 531-533.

, , L [19] Chen Q, Sun HW, Wang B, et al. Effects of Di (2-
( ), 2004, ethylhexyl) phthalate (DEHP) on microorganisms and
35(1): 65-69. animals in soil. J Agro-Environ Sci, 2004, 23(6):

[7] Xu F, Tao WY, Cheng L, et al. Strain improvement and 1156-1159.
optimization of the media of taxol-producing fungus > > > (DEHP)
Fusarium maire. Biochem Eng J, 2006, 31(1): 67-73. )

[8] Zou WX, Tan RX. Recent advances on endophyte research. 2004, 23(6): 1156-1159.

J Integr Plant Biol, 2001, 43(9): 881-892. [20] Xia FY, Zheng P, Zhou Q, et al. Relationship between
, . , quantitative structure and biodegradability for phthalic
2001, 43(9): 881-892. acid ester compounds. J Zhejiang Univ (Agric Life Sci),

[9] Castillo UF, Strobel GA, Ford EJ, et al. Munumbicins, 2004, 30 (2): 141-146.
wide-spectrum antibiotics produced by Streptomyces > > >
NRRL 30562, endophytic on Kennedia nigriscans. . (
Microbiol, 2002, 148(9): 2675-2685. ), 2004, 30(2): 141-146.

[10] Yang CP, Chen HB, Wu WIJ, et al. Diversity of plant [21] Ward WB. The Nematode Caenorhaditis Elegans Maupous.

endophytic fungi secondary metabolites and their potential
applications. Acta Agric Boreal-Occident Sin, 2005, 14(2):
126-132.

, 2005,
14(2): 126-132.

Journals.im.ac.cn

[22]

New York: Cold Spring Harbour Press, 1988: 567-573.
Lou N, Li Ya, Li Yu. Chemical constituents of the essential
oil from Potentilla glabra var. mandshurica Maxim. J
Lanzhou Univ (Nat Sci Ed), 2004, 4 (40): 58—60.

s >

( ), 2004, 4(40): 58—60.

© PERZRMEDARAATIKSHES http://journals. im. ac. cn



