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The antifungal activity of the bioactive compound produced
by endophytic fungus ZJUF0986
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Abstract; Bioactive metabolite I produced by endophytic fungus Trichoderma taxi ZJUF0986 displays
broad antifungal activity to many phytopathogenic fungi. The partial physical and chemical properties of
the bioactive metabolite 1 was analyzed by ultraviolet absorbability, thin-layer chromatography, paper
chromatography pH and Doskochilova system, and treatment with different pH and temperature levels.
Results showed that the maximum UV absorb wavelength was 199 nm. The Rf value of the metabolite 1
was 0. 58 when thin-layer chromatography in petroleum ether: ethyl acetate (95:5) as mobile phase. The
comparison of paper chromatography pH and Doskochilova system between the metabolite 1 and various
known antibiotics indicated that the metabolite I was a low polar, weakly acerbic and hydrophobic antibi-
otic. And the metabolite I maintained stability at acidic to alkalescent and low than 100 C conditions, it
becomes unstable at pH > 10 or 121 °C.
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Fig. 1 HPLC chromatography of the bioactive metabolite I
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Fig.2 Ultraviolet absorption curve of the bioactive metabolite |
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Fig.3 TLC chromatography of the bioactive metabolite I
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Table 1 Stability of the bioactive metabolite I at different pH

yisi] WU TR HPLC peak area TR BURR(%)  HRHIEEE (%)
Treatment 1 2 3 Average HPLC peak area Loss rate  Relative inhibition rate

Xt & Control 5.45E +06 5.50E +06 5.43E +06 5.46E +06 100.0

pH 3 5.43E +06 5.41E +06 5.38E +06 5.41E +06 0.92 cC 100.0

pH 4 5.37E +06 5.44E +06 5.45E +06 5.42E +06 0.73 ¢C 100.0

pH 5 5.41E +06 5.43E +06 5.47E +06 5.43E +06 0.55 ¢C 100.0

pH 6 5.47E +06 5.46E +06 5.50E +06 5.48E +06 -0.37 cC 100.0

pH7 5.51E +06 5.49E +06 5.42E +06 5.47E +06 -0.18 cC 100.0

pH 8 5.54E +06 5.44E +06 5.45E +06 5.48E +06 -0.37 ¢C 100.0

pH9 5.46E +06 5.49E +06 5.44E +06 5.47E +06 -0.09 cC 100.0

pH 10 4.87E +06 4.92E +06 4.86E +06 4.88E +06 10.62 bB 92.3

pH 11 1.59E +06 1.61E +06 1. 60E +06 1.60E +06 70.71 aA 34.6

FL NS F R a b e FIREFEEEA B.CORMRESD 1% /KFEERBEM, FE, Note: The capitalization and the small let-

ter stand for the 1% and 5% significant level respectively. The same as below.
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EKEERPAE R, i oCHk [ 8 ] il , AR A
BT E R REARTE IR T AL A BB s v
ALY, T ZJUF0986 7= A il PEAR I = M bk T

FEFRBRIEIREE T AFRES T, FETR IR | 55 B E e — 2 i
JESE IR AT FUREARE A 7™ BT B L HAT A
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Table 2 Stability of the bioactive metabolite I at different temperatures

REFR(°C) W YTl 8 L HPLC peak area

Treatment 1 2 3

%if M8 Control 5.45F +06 5.50F +06 5.43E +06
50 5.42F +06 5.49EF +06 5.50E +06
60 5.47E +06 5.43E +06 5.49E +06
70 5.43E +06 5.40E +06 5.44E +06
80 5.50F +06 5.42F +06 5.45E +06
90 5.32E +06 5.37E +06 5.32E +06
100 5.33E +06 5.32E +06 5.34E +06
121 4.54F +06 4.42F +06 4.49E +06

P H R A U T AR PRE(%)  HXHIHIZE(%)
Average HPLC peak area  Loss rate  Relative inhibition rate
5.46F +06 100.0
5.47E +06 -0.09 cC 100.0
5.47E +06 -0.09 cC 100.0
5.42F +06 0.73 cC 100.0
5.46F +06 0.09 cC 100.0
5.34E +06 2.20 bB 96.5
5.33E +06 2.38 bB 96.5
4.48E +06 17.95 aA 85.3

Yy, N AR RS 10 AR IR 0 G 2R DL AT Ak i ik
ASEREE, T RE S G 7 A A ) QS 2R e Ay A A
AT BES A A R 4l AL VR S DI RE Y 1 1
Y, Wang 251 WG M-21 GAZ 7 4L G AZ 4%
[ gl ia oy A A N A NN S b A I
JEFOHE Tubercularia sp. %5, Strobel %" LT T A2 5y
B T A T A YIS Y SR N AR B G
KRUNEZTAZ T. baccata 43250 P A HL TR KL AR TR Acre-
monium sp. 7 AE YL EL R E MEY B H KRG E R A
(leucinostatin A) %, & A2 Wt Il 1 R ] T 3R X 24
J& & BA SR ZL I R FT, W] RE XS 18 EAE M AR BTR
JEUR R DR PR (R e LA BRI . VRS
AKEG ZJUF0986 73 5 13% VAR = 4 1 X456 24
& e N B 22 R 0 5 D L T EL A R A T A
HEG FLLTAZAERR BT M . PRt TG PR A
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5 % 3 #k(References)

[1] Proksch P, Edrada R A, Ebel R. Drugs from the seas-current
status and microbiological implications. Applied Microbiology
and Biotechnology, 2002, 59(2/3): 125 -134

[2] Pfaller M, Wenzel R. TImpact of the changing epidemiology of
fungal infections in the 1990s. European Journal of Clinical Mi-

crobiology & Infectious Diseases, 1992, 11(4) . 287 —291

[3] Schulz B, Boyle C, Draeger S, et al. Endophytic fungi: a
source of novel biologically active secondary metabolites. Myco-
logical Research, 2002, 106(9) : 996 — 1004

Strobel G, Stierle A, Stierle D, et al. Taxomyces andreanae, a

—
~

proposed new taxon for a bulbiliferous hyphomycete associated
with Pacific yew. Mycotaxon, 1993, 47. 71 —80
[5] RV, R0, XIRE 55 B 20 AZ A BB BT B 0
PE. AR, 2006, 33(3) ;268 —272
[6] Zhang C, Liu S, Lin F, et al. Trichoderma taxi sp. nov. , an
endophytic fungus from Chinese yew Taxus mairei. FEMS Mi-
crobiology Letters, 2007, 270(1) : 90 —96
[7] AP WAEw2scs T L, DGRk R WA,
1986:339 - 345
(8] BrEl G TR, 2220, 55, SEARERPUEYFUNPIL 8
SR R R . LR R, 2006, 4
52 -54
[9] MR WAEERIITRER. WYWRS, 2001, 20(1) :148
-152
[10] Wang J, Li G, Lu H, et al. Taxol from Tubercularia sp. strain
TFS5, an endophytic fungus of Taxus mairei. FEMS Microbiolo-
gy Letters, 2000, 193(2): 249 —-253
[11] Strobel G A, Torczynski R, Bollon A. Acremonium sp. —a
leucinostatin A producing endophyte of European yew ( Taxus
baccata) . Plant Science, 1997, 128(1): 97 - 108
[12] Strobel G A. Microbial gifts from rain forests. Canada Journal
Plant Pathology, 2002, 24(1) . 14 =20



