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4 °C o
1.2 ( PDA) : 3g. 20 g 15 g
0.1g 1L PDA 38 g; ( MEA) 130 g+ 0.1g.
15.0g25C pH6.0£0.2 1L MEA 145.1 g; ( PDB)
5 g~ 15 g 10 g 5¢ 1L PDB 35 g 3
121 °C 0.1 MPa 20 min.
N N E 2 2 - - (3- -
-6 - ) ( ABTS) . N . N . . .
DNA PCR ( Solarbio ) ; PCR
1.3 2.6% +75% 6
32 60 ~300 s 30 ~ 180 s-
3
lem x lem 0.5 em x0.5 em [
( PDA)
2 min 25 C. 8§~10d
( PDA) 25 C. 8 ~10 d; 3
1.4 PDA MEA
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8~10d ; 4~5 o
PDA 25 C 8~10d 4<% *
1.5 PDB 5 mL 3
3 (25 °C 100 r * min"") 5 de Solarbio
DNA DNA DNA
ITS ITSIf  ITS4( ITS4: 5°-TCCTCCGCTTATTGATATGC3"; ITS1f: 5-CTTGGTCATT-
TAGAGGA AGTAA-3") ; 26s rDNA D1/D2 NLHd  NL-4( NLA:5-GCATAT-
CAATAAGCGGAGGAAAAG3"; NL4:5"-GGTCCGTGTTTCAAGACG G3") PCR o
PCR (255 pl): 9.5 L Premix Taq 12.5 pL 1.0 uL. DNA 1.0 pLs
PCR 194 °C 5 min 94 °C 40 s 55 C 40s 72 C 55s 35 72 C
10 min 4 C 1.2% o PCR
NCBI( http: // www. ncbi. nlm. nih. gov/)
Blast( https: //blast. ncbi. nlm. nih. gov/Blast. cgi) o
1.6 PDA
6 mm 300 mL. PDB
500 mL 25 °C 130 r * min~' 8 ~10 d.
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1.7
1.7.1 ( TPC) - ’ . 0.1 mL 5
mL  Eppendorf 3.85 mL 0.25 mL FC ( 1 1 )
1 min 20% Na, CO, 0.75 mL 2 h
765 nm 3 . (mgeg™
FW) o 0 50 100 150 250 500 1000 mg+L™',
1.7.2 ( TFC) AICL, 10 o 0.3 mL
5 mL Eppendorf 2mL 0.1 mol * L"AICI; 1 mL  NaAC-HAC
( pH5.2) 4 mL 40 C 10 min 0.1 mol * L™"AICI, -
510 nm 3 . (mg*g™ ' FW)
o :0.10.20.40.50.60.8 1.0g-L"",
1.7.3 ABTS*' (ABTS)  Trolox :0.0626 g Trolox
25 mL 10 mmol * L™". ABTS Trolox : 200 400 600 800 1 000 1 200
1 400 wmol « L'
ABTS K,S,0q ", ABTS*" 5mL 7 mmol * L™" ABTS 88
pl 140 mmol * L™ K,S, 04 12 h 1d o
732 nm 0.70 £0.02, 25 pL 2 mL. ABTS
6 min pmol * L™ Trolox ( Trolox equal antioxidant ca—
pacity TEAC) o
1.8 ABTS** Microsoft Excel
SAS V8 o
2
2.1 3 (75% 75% + 75%
+ ) P 75% +2.6%
o 180 s +30 s 180 s +60 s 8d 7 ~10
4~5 ;120s+430s 120s+60 s 240 s +30 s 240 s +60 s 300 s +30 s 300 s +60 8d
4 ~5 2~3 ;80s+180s 240 s+150 s 240 s +180 s 300 s+90 s 300 s +
120 s 300 s +150 s 300 s +180 s o
2.2 32 13
19 & 1 o
2.3 PCR 13 19 DNA
PCR ITS rfDNA  26s rDNA D1/D2 700 bp 500 ~
700 bp ( Do
Marker m22 m30 m45 m53 m44 m18 m49 mS2 md8 mS1 24 22 1213 )26
750 bp
500 bp

1 ITS rDNA FI 26s rtDNA D1/D2 PCR ¥4 F Bt
Fig.1 PCR amplified fragments of ITS rDNA and 26s tDNA D1/D2 regions
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1

Tab.1 Endophytic fungi and the morphological characteristics of noni

Main features Reference features
Strain
code Water bearing  Appearance Color Edge Transparency Binding Cell growth rate ~ Smell
state shape degree

m22 + 4+ + +
m30 + 4+ + + +
m45 + 4+ 4+ +
m53 ++++ 4+
m44 + 4+ +
ml8 + 4+ +++
m49 ++ 4+ +
m52 ++ + + +
m48 + 4+ +
m51 + + +
24 ++ +
J22 + +
j12 + +
713 + 4+ +
26 + +

s+ ( ) o+ +( ) o+ + 4 ( ) o+ + + +( Yo+ + + + )

Note: + ( very slow growth) + + (slow growth) + + + ( medium growth) + + + +(rapid growth) + + + + +( grow
quickly)

2 N
Tab.2 Fungal endophytes from noni

NCBI
Genus
Code Closest ( published) Genbank match Accession number Max identity  Source
m22 Colletotrichum LL-2015 isolate LJTJ30 KP748221.1 99% Fruit
Colletotrichum
m30 Colletotrichum gloeosporioides strain CMT51 JQ754033.1 97% Fruit
m45 Diaporthe longicolla strain A0663 KF577911. 1 97% Fruit
Diaporthe
m53 Diaporthe phaseolorum isolate 8. 1.1 KP133195.1 99% Fruit
Hypoxylon  monticulosum  culture-collection i
Hypoxylon m44 KC968939. 1 99% Leat
MUCL: 54626
ml8 Cladosporium cladosporioides isolate SZ8M-5 IN226994. 1 99% Fruit
Cladosporium
m49 Cladosporium colocasiae FJ216453. 1 99% Fruit
Fusarium m52 Fusarium proliferatum isolate A710 KU529832. 1 98% Fruit
Phyllosticta m48 Phyllosticta capitalensis strain HHIL.96 KX631700. 1 99% Leaf
Gibberella m51 Gibberella sp. 1893 FJ008984. 1 100% Fruit
Aureobasidium 24 Aff. Aureobasidium sp. isolate mk169 KT150681. 1 99% Fruit
Cryptococcus j22 Cryptococcus sp. 3 TMS2011 HQ631014.1 99% Leaf
Rhodotorul  amucilaginosa  culture—collection
j12 KY104846. 1 92% Fruit
CBS: 2405
Rhodotorula dairenensis culture-collection CBS:
Rhodotorula B KY104734. 1 96% Leaf

j26 Rhodotorula sp. LH23 HQ832796. 1 91% Fruit
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The linear gradient concentration of gallic acid BBk Strain
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Fig.2 Gallic acid standard curve (765nm)
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Fig.3 Total TPC content of the secondary metabolite

Different letters indicate significant difference at

P<0.05, similarly hereinafter
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Antioxidant Activity of Secondary Metabolites from
the Endophytic Fungus Isolated and Identified
from Noni ( Morinda Citrifolia Linn. )

MA Wenting WU Yougen HU Zhengbo ZHANG Jufeng YU Jing

( Institute of Tropical Agriculture and Forestry Hainan University Haikou Hainan 570228 China)

Abstract: Fruits and leaves of noni ( Morinda citrifolia Linn.) were collected in Wanning Danzhou Qionghai
Sanya Lingao and Haikou Hainan Province from which 32 strains of endophytic fungi were isolated cultured
at 25 °C and then identified by using 26S rDNA D1/D2 and ITS rDNA sequencing. The results showed that
these 32 strains belonged to the phylum Basidiomycota and the phylum Ascomycota. Of the 32 strains 13 be—
longed to 3 genera i. e. Aureobasidium Rhodotorula and Cryptococcus and 5 species and 19 belonged to 7
genera 1. e. Colletotrichum Diaporthe Hypoxylon Cladosporium Fusarium Phyllosticta and Gibberella and
10 species. The secondary metabolites were extracted with ethyl acetate as solvent from 15 fermented solutions of
noni endophytic fungi and their antioxidant activity was evaluated with ABTS ™ " +free radical scavenging assay.
The total polyphenols content ( TPC) and total flavonoid content ( TFC) of the secondary metabolites were deter—
mined by using Folin—reagent method and AlCI; colorimetric method. The antioxidant assay showed that ethyl ac—
etate extract from 15 solutions of endophytic fungi was full of antioxidant activity and that the antioxidant activity
of M48 and J22 was significantly different. Noni endophytic fungi had abundant diversity and the potential to pro—
duce antioxidant substances which have important application value and broad prospect in healthcare and medical
sector.

Keywords: Morinda Citrifolia Linn. ; endophytic fungi; isolation and identification; antioxidant activity



