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Antifungal metabolites of endophytic fungus of 2QR1 strain
in Euonymus japonicus

L1 Hui-ling,YAN G Chun-ping ,WU Jin-zhan ,SHAO Yarpo JI Zhi-gin

(Institute of Pesticide Science, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abdgract : A endophytic fungi strain was isolated from Everyreen euonymus. The strain numbered
2QR1 was preliminarily identified as deuteromycotina Aspergillum. The result of fungicidal activities of
metabolities of 2QR1 strain showed that the ECso value of ethyl acetate extract of fermentation broth of
2QR1 strain was separately 53. 6,63. 1,63. 3,98. 2,106. 5,115. 9 and 166. 3J g/ mL against Bipoalaris
sorokiniana, Fusarium graminearum, domerella cingulata, Exserohilum turcicum, Fulvia f ulvum,Alternaria
longi pe and Fusarium solani. The ECs val ue of acetate extract of fermentation broth of 2QR1 to inhibit the
spore germinations of Exserohilum turcicum, Alternaria longipes,Bipolaris sorokiniana and Fusarium
sol ani was separately 94.8,139.1,146. 6 and 180. 14 g/ mL. The inhabition zone diameter of ethyl acetate
extract of fermentation broth of 2QR1 strain was more than 16mm at the concentration of 5004 g/ mL a
gainst Bacillus subtilis,Bacillus cereus and Staphylococcu aureus. The results of pot test indicated that
ethyl acetate extract of fermentation broth of 2QR1 strain showed 61.9 % of protected efficacy and 81.6 %
of therapeutic efficacy at 2 000U g/ mL . Compound Bs was separated from the ethyl acetate extract of fer-
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mentation broth by p- TL C. The result of spore germination proved that the ECs val ue of compound Be was

separately 0. 8,1. 4,3. 3
sorokiniana and Fusarium sol ani.

5.0M g/ mL,agangt Exserohilum turcicum,Alternaria longipes,Bipolaris

Key words: Euonymus japonicus;endophytic fungi ;fermentation products;fungicidal activities
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1 2QR1

Tablel Hfectsof fermentation productsof 2QR1 strain on mycelium growth

%

Inhibition rate of mycelium growth

Tested fungus

Methanol extracts

Ethyl acetate extracts Petroleum ether extracts

Ethylacetate extracts

of mycelium of mycelium of mycelium of fermentation broth
) ) 47.7 65.6 6.7 100
Fusarium graminearum
F. oxysporiunf. §p. 4.7 25.0 3.3 88.3
niveum
) . 31.3 27.8 13.1 87.1
Alternaria sol ani
. . 32.2 50.0 12.2 83.3
Fusarium sol ani
Exserohilum turcicum 58.1 9L.3 15¢ 97.8
) ) 56.7 56.3 17.8 90.8
Alternaria longi pes
. 35.6 81.7 5.3 100
Gomerella cingulata
) . < 40.3 55.7 7.1 98.1
Bi pol aris soroki ni ana
Vertivillium dahliae 22.2 40.6 0.1 90.6
) 1.2 61.9 12.2 94.7
Fulvia f ulvum
2.2 2QR1 , 14.0
2 ,20QR1 mm 500 g/ mL ,2QR1
5000 g/ mL
23.0,18.5 16.0 mm, ,
2 20QR1
Table 2 Inhibition efects of fermenation products of 2QR1 strain on bacteria
/ mm Inhibition zone diameter
Tested bacteria Ethyl acetate of Methanol extracts Ethyl acetate extracts Petroleum et her
fermentation broth of mycelium of mycelium of mycelium
Bacillus subtills 23.0(+ + +) 8.0(++) 14.0(+ + +) )
Bacillus cereus 18.5(+ + +) 7.5(+) 1L.5(+ + +) .
S. aureus 16.0(+ + +) 5.0(+) 7.5(+ +) )
Streptococcus 14.0(+ +) ) 8.5(+) )
3 Yo MR Yo+ oo 6
Note :All values are meansof three replicates! +”meanseyeable! + +”meansclear! + + +” meansprotrudent?! - "means noinhibitory
effect
2.3 20QR1 53.6,63.3 63.1p g/ mL;
,EGo 166.3H g/ mL
2.3.1 2.1 2.3.2
: 2QR1 ( 4 20QR1
7 : , EGso
3 3 ,20R1 94.8u g/ mL , 3

,EGso 139.1 180.1H ¢/ mL

, EGso
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3 20R1
Table 3 Toxicity of ethyl acetate of fermenation broth of 2QR1 strain on mycelium growth of plant pathogenic

ECso /

Tested fungus Toxicity equation Correlation coefrficent Gg- rg;?L 1)
Alternaria longipes Y = 1.7774 + 1.561 3x 0.982 2 115.9
Exserohilum turcicum Y =2.7240 + 1.142 5x 0.953 8 98.2
Fulvia f ulvum Y =1.7332 + 1.6113x 0.993 4 106.5
Fusarium sol ani Y = 2.037 4 +1.3339x 0.986 0 166.3
Bi pol aris sorokiniana Y =1.6907 + 1.913 8x 0.968 1 53.6
Gomerella cingul ata Y =0.2207 + 2.652 6x 0.918 8 63.3
Fusarium graminearum Y = 0.8387 +2.312 1x 0.917 1 63.1

4 2QR1
Table 4 Toxicity of ethyl acetate of fermentation broth of 2QR1 strain on spore germination of plant pathogenic

r ECso /
Tested fungus Toxicity equation Correlation coefficent fg- mL-Y)

Alternaria longi pes Y = 0.0396 + 2.290 0x 0.974 7 146.6

Fusarium sol ani Y =- 0.929 2 + 2.628 6x 0.960 5 180.1

Bi pol aris sorokiniana Y =- 0.374 0 + 2.507 2x 0.978 3 139.1

Exserohilum turcicum Y =1.6500 + 1.694 6x 0.994 8 94.8

2.4 2QR1 ,
, 2 000 g/ mL
5 ,2QR1 61. 9%,
1000 2 000 g/ mL , 81.6 %

5 2QR1
Table 5 Control efect of Ethyl acetate of fermentation broth of 2QR1 strain on Blumeria guaminis

| % Control efect

/g mL- Y Di sease index
Ethyl acetate of fermentation broth
quality concentration Protected eficacy Therapeutic efficacy Protected eficacy Therapeutic eficacy
1 000 49.6 31.5 22.5 48.4
2 000 24.4 11.2 61.9 81.6
CK 64.0 61.0
2.5 20QR1 [13-14] 20QR1
2.5.1 2QR1 , , 2QR1 , (As
, 10.5U m, , pergillus)
, , , 2.6 20QR1
, , ; ; 2.6.1
’ 10 ’
2.5.2 20QR1 PDA 25 6 6 Az As As ,
7d 22 26 mm;2d As ,
, ; , 17 mm
; ) 2.6.2 Bo
7 , Bo
20QR1 25 7d
, 20 25 mm; , EGso
, ; : © 0.8,1.4,3.3 50ugm , Bo

) , : 20R1



140 ( ) 35
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Table 6 Inhibition effects of fermenation products of 2QR1 strain on Bacillus subtills
/ mm / mm
Fraction No. Inhibition zone diameter Fraction No. Inhibition zone diameter
A1 As 7(+)
Az A7 -
As 11.5(+ +) As 6.5(+)
As 17(+ + +) Ao R
As 12(+ + +) Ao -
7 Bo
Table 7 Toxicity of Ethyl acetate of compound Be on spore germination of plant pathogenic
r ECso /
Tested fungus Toxicity equation Correlation coefficent frg- mL-Y)
Alternaria longi pes Y = 4.927 1 + 0.456 0x 0.906 3 1.4
Fusarium sol ani Y = 4.558 7 + 0.629 5x 0.978 8 5.0
Bi pol aris soroki niana Y = 4.727 9 + 0.524 5x 0.9437 3.3
Exserohilum turcicum Y =5.3481 + 0.316 9x 0.979 5 0.8
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