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(MMN) 10 g 5¢g 1 ~ 10 min
K,HPO, 1 g MgSO,7H,0 0.5 g 0.033 g (FeCly) 1 ml 0.02 g/ml
15¢ pH 5.1 1 000 ml FeCls
30 mg/L (NaOH) 1 ml 0.04 g/ml
1.2 NaOH
1.2.1 12 1.2.6 (TLC)
3 75% % Y v =90:5°5 0.02 g/ml
1 min 3 0.03 g/ml
NaCIlO 1 2 3 4 5min 0.2 mg/ml (
3 75% 30s )
3 0.5 cm 1.2.7 (HPLC)
PDA MMN 28 3~7 C18 (25 cm x4 mm ID) 50C 360 nm
PDA MMN v v v =45:55:0.1 0.8 ml/min
20 pl
Lacap ! ( )
1.2.2 1.2.8
PDA
PDA [14] 1.0 ml 0.01 g/ml AICI;
(OLYMPUS CX21) 10 ml 10 min Specord
(151 420 nm (ODy20) 3
[16] 0.01 g/ml AICI;
1.2.3 | SO (mg) = ODpp <320 Vi W
(relative frequency, RF) 1 000 V
(RF) 4 v 320
1.0
320 pg!'”!
[17] 1.2.9 rDNA-ITS CTAB
12.4 100 ml PDA DNAP ITS1:5'-TCCGTAGGTGAA
250 ml 8 mm CCTGCGG-3' ITS4:5'-TCCTCCGCTTATTGATATGC-3'
PDA 3 ( )
28°C 180 r/min 5~7 PCR (25 pul)  10xPCR 2.5 ul dNTP
50 ml 20 ml (2.5 mmol/L)2.5 pl  Mg* (25 mmol/L)2.5 pl
(viv 10:1) 45°C ITS1/ITS4(25 pmol/ul) 0.5 ul  Tag DNA
2 ml 0.22 pm SU/u0.5 wl DNA 10~ 200 ng 25ul
55°C 2g  50% PCR 94°C 5min 94°C 1 min
20 ml : (viv 10:1) 55C I min 72°C I min 35 72°C
45°C 2 ml 10 min 10°C 10 min DNA
0.22 um ( )
1.2.5 [18] (AICI;) pMD19-T (TaKaRa )16
40 pl 0.02g/ml  AICl DH50(
- ) PCR
(HCI-Mg) 1 ml
GenBank
40 pl MEGA5.0
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(neighbor joining method)

bootstrap =50% 1000

2.1

5 3 1 min
217

60 85 72
2.2
217

10 13 (1
1
Moniliales RF

Fusarium

22.60%
Alternaria
Phomopsis 49
35 27 RF 22.58% 16.13%  12.44%

*1 RENEEEMBEAR
Table 1 Components of endophytic fungi in Ginkgo biloba L.

RF(%)

22.58
16.13
4.608
12.44
0.461
0.922
0.461
1.843
5.069
0.922
1.843
1.382
0.461
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27.65% 6
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Fig.1 Quantities and distributions of endophytic fungi from
different parts of Ginkgo biloba L.
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Fig. 4 Profile of HPLC of the flavonoids produced by endophytic fungi
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Fig. 7 ITS-rDNA phylogenetic tree of endophytic GF111 isolated from Ginkgo biloba L. by neighbor-joining method
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Fig. 8 ITS-rDNA phylogenetic tree of endophytic GF521 isolated from Ginkgo biloba L. by neighbor-joining method
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Distribution and Identification of Flavonoid-producing
Eendophytic Fungi in Ginkgo biloba L.

ZHANG Hai-longl, LI Shan-chun®?, LU Wei-hao', LEI Yan-ping ' CAO Fu-liangz, CAO Hui""

(1 Key Laboratory of Microbiology Engineering of Agricultural Environment, Ministry of Agriculture, College of Life Science,
Nanjing Agricultural University, Nanjing 210095, China; 2 College of Forest Resources and Environment, Nanjing Forestry
University, Nanjing 210037, China; 3 Nanjing Landscape & Garden Science Institute, Nanjing 210037, China)

Abstract: In order to reserve the resource of Ginkgo biloba L. and to seek for alternatives of flavonoids, the flavonoid-
producing endophytes were isolated and selected from the root, stem and leaf samples of Ginkgo biloba. Firstly, endophytic
fungus was obtained through the PDA and Martin medium. Secondly, their diversities were analyzed. Thirdly, whether these
strains could yield flavonoid were tested by the ways of characteristic color reaction of flavonoid, thin layer chromatography
(TLC) and High Performance Liquid Chromatography (HPLC). In the end, the production of flavonoids was measured by
UV-spectrophotometry, and these strains according to the morphological characteristic and the similarity of the nucleotide
sequence of internal transcribed spacer (ITS) between rDNAs were identified. The results showed that 217 strains were isolated
from the samples, which were classified into 8 orders, 10 families and 13 genera by morphological study. Among the strains, the
strains named GF111 and GF521 were proved to produce flavonoids. The amounts of total flavonoids in GF111 and GF521 were
(14.50 = 1.30) mg/L and (21.10 + 1.30) mg/L, respectively. The strains named GF111 and GF521 were classified as Mucor
circinelloides and Fusarium oxysporum. The results indicated the distribution of the endophytic fungi varied with different parts
of Ginkgo biloba. The strains named GF111 and GF521 had a higher production of flavonoids, so these strains could be used as
the alternative fungus for bio-fermentation of flavonoids.

Key words: Ginkgo biloba L.; Flavonoid; Endophytic fungus; HPLC
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