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Isolation and identification of endophytic fungi with
antimicrobial activity from Fagopyrum dibotrys
and Fagopyrum tataricum
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Abstract: A total of 62 endophytic fungi were isolated from the plant tissues (root, stem, leaf and
flower) of medicinal plants Fagopyrum dibotrys and Fagopyrum tataricum. The antimicrobial activity
from isolated endophytic fungi were detected using agar diffusion method with Staphylococcus aureus,
Escherichia coli, Bacillus subtilis [CMCC (B) 63501], Fusarium graminearum, Fusarium oxysporum f.
sp. cucumerinum and Pythium aphanidermatum as indicator microorganisms. The results showed that
the ethanol extracts of three isolated entophytic fungi strain KQH-01, KQH-02 and JQY-1 had relatively

strong antibiotic activity to some indicator microorganisms. By using morphological and molecular
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identification, strain KQH-01was determined to belong to the genus Xylaria sp., and strains KQH-02

and JQY-1 were identified as Chaetomium globosum and Botryosphaeria dothidea respectively.

Keywords: Fagopyrum dibotrys, Fagopyrum tataricum, Endophytic fungi, Antimicrobial activity, Molecu-

lar identification
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5,

62 32 (
51.6%), 30 (
48.4%)

(G ; 3

KQH-01 KQH-02 JQY-1

Rl NEFENEFEFAREASTER
MNEERERE

Table 1 Numbers of endophytic fungi isolated from dif-
ferent parts of F. dibotry and F. tatricum

Numbers of endophytic

Host plants Tissues used fungi isolated
Root 6
Fagopyrum dibotrys Stem 7
Leaf 10
Flower 9
Root 5
Fagopyrum tataricum Stem 11
Leaf 8
Flower 6
KQH-01: PDA
’ , 1
; ; PDA
( 1A-C)
KQH-02: PDA
: ( 1D-G)
JIQY-1: PDA
, , 1
: ; PDA
( 1HI)
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B 1 mEEEEEESEE
Fig. 1 Morphological characteristics of the entophytic fungi strains with antimicrobial activity
KQH-01: A: , B: ,C: ; KQH-02: D: ,E: , F: , G: ; QY-1: H: LI

:A=1 cm, B=20 pm, C=100 um, D=1 cm, E=100 pm, F=20 pm, G=20 pm, H=1 c¢m, =20 pm.
Note: The strain KQH-01: A: Colony appearance, B: Hyphae, C: Sclerotium; The strain KQH-02: D: Colony appearance, E: Setae, F: Conidia,
G: Hyphae; The strain JQY-1: H: Colony appearance, I: Hyphae. Bar: A=1 cm, B=20 um, C=100 pm, D=1 c¢m, E=100 pm, F=20 um,
G=20 um, H=1 cm, =20 pm.

ITS NCBI GenBank KQH-01
BLAST , , , (E. coli) ,
KQH-01 (Xylaria sp.) , (S. aureus) ,
KQH-02 (Chaetomium globosum (B. subtilis) [CMCC (B) 63501]
Kunze ex Fr), JQY-1 KQH-02 (E. coli)
[Botryosphaeria dothidea (Moug ex Fr) Ces et de
Not], KQH-01 JQY-1 PDA , (S. aureus) ;
(B. subtilis) [CMCC (B) 63501] JQY-1
22 AEHEERREEEMSE (E. coli) )
) (S. aureus) (B.
, subtilis) [CMCC (B) 63501] ( 2
10% , KQH-01 KQH-02
(S. aureus) (E. coli) JQY-1 ,
(B. subtilis) [CMCC (B) 63501] ;3
. , : (2

http://journals.im.ac.cn/wswxtbcn

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



74 R L X R

2011, Vol.38, No.1

B 2 BHERABERANABTEMEEGETHKE
BYHIEIER
Fig. 2 Antimicrobial activity of ethanol extracts from the
isolated entophytic fungi against Escherichia coli and
Staphylococcus aureus

CA: ; B: Rk
KQH-02; 3: JQY-1.
Note: A: E. coli; B: S. aureus. 1: The strain KQH-01; 2: The strain
KQH-02; 3: The strain JQY-1.

23 NEEREHMREREMN

(F. graminearum)

KQH-01; 2:

(P. aphanidermatum) ,

(F. oxysporum f. sp. cucumerinum)

76%, KQH-01 KQH-02
JQY-1 ( 3
A B
:"‘“‘\h
/"\

-y
IIIIIiIII

(F. oxysporum f. sp. cucumerinum) (P _
aphanidermatum) 3 ,
B3 EHk KQH-01 & B¥EZ 12 ik 3 & A4 2 9 & A0
. Fig. 3 Inhibition toward F. oxysporum f. sp. cucumerinum
(F oxysporum f. sp. cucumerinum) (P and P. aphanidermatum by ethanol extract of KQH-01 fer-
aphanidermatum) 3, mentation
. A B: ;C Dt
(F. graminearum)
Note: A,B: F  oxysporum f. sp. cucumerinum; C,D: P
JQY-1 (F. graminearum) aphanidermatum.
*z2 A G JLFE L2 R R TR E E)
Table 2 Antibacteria activity of endophytic fungi (Diameter of inhibition zone)
( )
Isolated entophytic fungi (Component) E. coli S. aureus B. subtilis CMCC (B) 63501
KQH-01 +++ ++ -
KQH-01 ethanol extract
KQH-01 B B B
KQH-01 precipitation
KQH-02 . . B
KQH-02 ethanol extract
KQH-02 _ B B
KQH-02 precipitation
JQy-1 -+ * +
JQY-1 ethanol extract
JQY-1 _ _ _
JQY-1 precipitation
Control (dd H,0) - - =
D >25 mm; ++: 15 mm < <25 mm; +: <15 mm; —:

Note: +++: Diameter of inhibition zone >25mm; ++: 15 mm <Diameter of inhibition zone<25 mm; +: Diameter of inhibition zone<15 mm; —:

Without inhibition zone.
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*3 NEERABEREANMEERENE

Table 3 Antifungus activity of ethanol extracts from the isolated fungi

F. oxysporum f. sp. cucumerinum P. aphanidermatum F. graminearum
Isolated strains
Clone diameter (mm) 1 (%) Clone diameter (mm) 1 (%) Clone diameter (mm) 1 (%)
KQH-01 11 83 15 84 47 49
KQH-02 16 66 30 57 30 51
JQY-1 13 76 41 37 31 49
Control (dd H,0) 35 0 62 0 55 0

: KQH-01 KQH-02 JQY-1 .
Note: KQH-01, JQY-1, KQH-02 represent the ethanol extract of corresponding entophytic fungi.

90 Xylariales cf. TW38-4 (GQ906959)
3 { Xylariaceae sp. BCC 18793 (AB440091)
Xylaria sp. IP-32 ( DQ780441)
93 Xylaria sp. 3749 (FN392317)
—%|: Xylariaceae sp. MT21-6655 (EU627013)

0 —— KQH-01 (FJ170815)
93— Xylariasp. JP10 (AB255244)

Xylariaceae sp. VegaE3-74 (EU009991)
89 Xylaria sp. F-064695 (FJ175165)
79 —1_ Xylaria sp. E-064147 ( FJ175166)
Xylariaceae sp. BCC20842 (AB440106)

34 { Xylariaceae sp. BCC 20960 (AB440120)
44 Xylaria sp. 3425 (FJ527865)

83

66

80

Xylariales sp. TW89-4 (GQ906962)
Xylaria sp. S24 (EU678653)
Xylaria castorea 600 (GU324751)

4 ETFITS F35/89 KQH-01 R Gttt
Fig. 4 Phylogenetic tree of the strain KQH-01 based on ITS region sequences
Note: Numbers in parentheses represent the sequences accession number in GenBank. The number at each branch points is the percentage
supported by bootstrap, 5% sequence divergence.
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JQY-1 ITS (B. dothidea) GenBank (Accession No. FJ170815)
98%, , JQY-1 i
. 3 Wit
(B. dothidea) KQH-01 ITS
ITS )
: 94% (4
(Xylaria) , Xylaria sp. JP10
(AB255244) , >
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