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Abstract: 16 endophytic strains of fungi were isolated from roots, stems and leaves of two different origins of Arundina graminifolia
using classical endophyte isolation method during an interesti

. . R <
Arundina graminifolia grown in Xishuangbanna, Yunnanpro

ng investigation on the culturable endophyte communities and diversities of

and Baise, Guangxi province. Among them, Four endophytic fungi were
isolated from Arundina graminifolia grown in Xishua a, Yunnan province, and 12 endophytic fungi were isolated from Arundina
graminifolia grown in Baise, Guangxi.province. According to the rﬁorphological observation and ITS gene sequence homology analysis, they
were divided into 7 categories, including/Phanerochaete sp., Phyllosticta capitalensis, Diaporthe sp., Hypoxylon sp., Nodullsporium sp.,
Chaetomium nigricolor, and the other 10 strains belonging to Colletotrichum sp., indicating that Colletotrichum sp. was a dominant species of

endophytic fungi. Two kinds of strains BSSF-2'and YNLF-1 (DPPH free radicals scavenging rate >80%) with strong antioxidant activity were

obtained by measuring the antioxi activity (DPPH radical scavenging assay, the reducing ability of Fe** and H,0, radical scavenging assay)
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AT 1 PREA TR IERIR A Xylaria sp. A4EH
BRI BARE= 105t 3 FhRg 20 i B R )
PRAMIHITEPER) Py A2 BT Preussia sp. (11 R
AT T B B E YR G )
Spiropreussione A, %‘%%ﬂ%ﬁ%?\]ﬁﬁi? R4
B AE EREPIRRACE VI RE ﬂ%ﬂifti
FE B GERE R IR A1), @Uﬁﬂﬁi? =3
DRI L) FH 24 FR AL 9 A TR B AR A 24 FH AR T K
B2 FAT SR R SOR B R A

B EHIEAF LA A I3 A, A T APIRES T
FAEDUR . T RANGURT STy 0 B EEAEH, —
SPHTA TR, WNUAEE S NE YIRS, R
S AEBRKI S AER], EAEH SRz, B 5]
PUmAE, HEserU. Hil, ENSMFRRBLA B
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YIS, CEBIRIE, LN R
RAFHPTEE D Rk, Y E R R AR
PEVI TR TR R AL Jﬁﬁl\ SARFERPE G52
PP i

Yo, KA, T SO (4D, ATl
ANERHIHLIX,  H TR IRER I G S TR 4%, IR
BT (b2 RE ) o Hi T AR, Jf
HP AR, Fr AN AR 3G B A R A0S
PRI IR AR AT 25 R D25
FEGEINA S, HArE N2 EXTT ﬂJr
EEGEREIAL A ZaE g P T/
Herr sy >, 7@9%%”%*?9%%5’]@?%#3?@&&
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BT 22 FE R AR T [ 25 F 2 P AU A
X UL RS oA AT, 35t 2 B 2T 7 B B a2
o Rk JE % e, FEAE AR A (YN20170313 K&
GX2170323) FANERH T A2 540 T 22 B 24
THR.

1.2 B B )
DA IR SRR (PDA): BUBTEE 4%

!

F200g, Yt LR, VIRV, NERFIZKHE
B 30 min, H 8 JE A e /5 E T 1000 mL Fedt,
) H A RO N A AR R 4% 20 g, it bk
fEseasmiit, FMINZETE/KZE 1000 mL. 2 Hek o3
T 54250 mL =AM+, ff%E 200 mL 3575, H
8 ELMAMEImN, 2 BRAH NHEIHHRE, T
121 ‘CF = K 20 min Ji5 £ H o

13 SERATRAT T Z W A W B AL R TR

KRG M AR T 4 CI B, HA#AF
i 1) fpcdif AN 2 iﬁﬂlﬁfﬁﬁﬂﬁﬂ%ﬁun%ﬁ% HhKi)
22, FIJCRKEE Fr 25 AR e LA
i%?‘%‘izﬁ“”, E% Mk

75%&?7@%&%43/%‘3&1 )%%mk{ﬂlﬂﬁ‘aw\i: B
T 0.1%FF R IR WG AN 2580 2 min, I EERE
1 min, SRJ5FTCHE/RPFYE 5 k. FKERIELCH T

. TR SRR S, 5 FE 35 e T
PyH2% (Arundina graminifolia) Jy =2 BT IH 22 @ 4E HEEEEER (100 pg/mL) 1] PDA ¥ 773 THAH
W&

4, B4 PDA B FRESPAR FAE 3~4 M
2R, thﬁﬁ% 28 CHERRFFRA P E R
4~7 do IR JE — UGBTI 22 HEWDIEYE R B K,
IR EIRAT TS P E R PDA $5 37574k |,
28 CIHIEEEFE 4~7 d, MERTAHMALREKH, LA
ﬁtﬁi‘y%iﬁ?ﬁﬂﬁéﬂ
R 22 R YIHE D R Y AR B,
ff&ﬁi?@f‘ﬁ’é TS 22 A HH B 9 I TR R AN [
BRI WIR LGS & RN, BT PDA
BRI BT AR IR . REREH S, g
LSRRV VAERIERS . SRR T 2 ka5
9T, JTEAEE PDA RHEREFEE b, 78 28 CIEIGE:
FRFEETR 4~T7d 5, TN 4 CUKFEFRKIARAT .
14 2 HAEFHHEFAE
O Bafb A H R T PDA B5RE AR
b, 28 CIEIEEFE 7~10d. R VE, 154 HRRI
B PR B LAR 45 ofiii N s 2~3 M TE
28 ‘C I YksEEFE 3~5d, BUHTI A, HlRE A bRA,

TEAR B 26 A T RIS I m B i 52, 3k
U FERRAEEE T (100x10 f55) RS .

1.5 2 AH DNA T L=

M PDA 57 FAR EEIEL A 25 B4t g
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WERY Ja, 7E 65 C T /KR 30 min, FIIASEER
(ST EE (24:1), ¥RBEIRA], 13000 r/min 250 5
mino. B EIEH, IMNGEARAR 0 2R, A1), 13000
t/min B5.0 5 min. 3 FIERL T 70% EHE2], 13000
r/min B0 1 min. F AW, BIEELOE, 1. Z2hE
BOA 30 uL ddH,O, %fi# DNA, BR[#E47 R PCR
e ETE-20 C N RAF
R AAEFEIEREH DNA J5, HEHHI Y

ITS4/ITS5 K41 18S rRNA FE[K Fr B, PCR vk 5

(50 uL): 10 fFZEMR 5 ul, dNTPs 5 pl, 1E&54)
% 1 uL, Taq @l 1 uL, R DNA ik 50 55 H 1 pL

(B2 ddH,0), ddH,0 36 uL. PCR ¥ HA 4544
94 “CA%4: 3 min; 94 “CA5%: 40's, 58 ‘CiE -k 405,72 C
ZEAH 90 s, itk AbEE 35 MEFR; B 5 72 ‘CLEH 10 min.
PCR =& VIR AR, TN 258 F/K s R a2
I B B AE MR TR A R A TINT .

L6  Baret =0 E WA E AR

1.6.1  #ret 2 A FH A BRI DPPH £
W A A TR E

SPAT 22 A2 YNLF-1. BSSF-2. BSRF-1.
BSRF-2 J BSRF-3 [ R BRI A T HU A AT 1
M5 . LA EANAEER BSO8R BB 3 YR
R NET 1R R R B, Fo SR i T K 2 iR
figt, 53 AIBCHIEL 0.0125 mg/mL\ 0.025 mg/
mg/mL. 0.1 mg/mL 1 0.2 mg/mL K47l n“

DPPH [ &R A8 eSS Atoui Y
IEAEBh. (1D Fi#fFE 2 mL 0.2 mmol/mL DPPH

(DPPH AR EILFHIED, FEREDEHR. 5 2 mL

BERVRIR S, =i NE 30/min, F517 am ALK
HEE, 0N Ay (2D K5TE mL 0.2 mmol/mL DPPH
30 min, T 517 nm
N Agy. (3) FEFAFEHL 2 mL To/K 2B
52 \pg AT EIERTMCE 30 min, T 517 nm
RETIR OSBRSS 10N Ags BAVC IETIAENBH X R
ANPES 2 PATHRE, TERRIT R AR

DPPH &% S%=1-(A¢-Ac)/Acx100%
1.6.2  #ret Z A R BRI Fe' LR
fe A7 a4

Fe i JELAE 70 2 S A WangPO 77 ik, 1
BEh. B 2.5 mL &HERAFRERERR, 525
mL 0.2 mol/L pH 6.6 ] PBS 22 A1 2.5 mL 1%k
FAHARIRS, 50 C/KIE 20 min JGHREAHEE
I, AP 2.5 mL 10% 0 =S40,
FLUEMREES eSS, BB S mL, AN 4 mL
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1.63 4t 2N A B KRR FR H0,
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PA Ve WBAE BT IR ol AR L 2 ASPATHE,
BRI E AR T
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L7 B

KM SPSS. 110 GEvt- Mg, SEaa 2 AT
AEARAEZE RN G 70 W LA 7 22 93 Wik
BT Z A B R AT, BL p<0.05 AZER B
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DU PREW R W o m A A A R
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Mi% 1 AT, ARG APRFRAS [R] 7= H () 477 i 22
SRR 16 RN, H, £ am T
o ERE] 4 BRINAE, 5 iKIXN: YNLF-1,
YNLF-2. YNLE-3. YNLF-4; 76/~ &) PH{7TH 2% h
SRR 12 BRNAERE, 5 KICA: BSLF-1.
BSLF-2. BSLF-3. BSLF-4, BSLF-5, BSLF-6. BSSF-1.
BSSF-2. BSSF-3. BSRF-1. BSRF-2. BSRF-3. 5L
SRR, AFEHLX T IR R T R S )
ERRINAEREE, RUIPTH 22 b N A R SRR
HNEE.

MFEELHI T 22 9 AR LR BE R DNA o, R
ITS rRNA & 514 ITS4/ITS5 B 8 7 B3
Wi 2%as, ELTA 7SI BERIAE 500~750 bp 18], %
FHHawm IS .
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Phanerochaete sp., YNLF-3 >4 Phyllosticta capitalensis,
BSSF-3 “A4 Diaporthe sp., BSRF-1 >4 Hypoxylon sp.,

BSRF-2 4 Nodullsporium sp., BSRF-3 >/ Chaetomium
nigricolor, F£4% 10 R 44 Colletotrichum sp.. &5
R 2N A BB MO R g . BT
YNLF-1 HIEEX S REBUR, N 93%, RUHZEMRIEK
A[fEZ Phanerochaete sp.[IHTRl, JESL3RA NG 2 %F

HARE— DI e -
22 A ZAEEHBSFUNLER

SEEG RSB 16 Tl Y A2 1R TR IR B T R THI A 2 42
RERGLEAR, R HE W A 9 B . FRATTR
F FIM {38 526 B4 (100x10 £%5) X% 16 By A4
BRI TIEA A8 (B D), SRR VE 3 2.

x 1AM ZERN ARSI AR BREESR
Table 1 Isolation and identification of endophytes in different parts of Arundina graminifolia in two preducing regions

5 ARG R A rostsE R AR
1 YNLF-1 = ) B SR i Phanerochaete sp. 93%
2 YNLEF-2 = %) B SRR A vt Colletotrichum boninense o 9%
3 YNLF-3 = %) B SRR A s Phyllosticta i 00%
4 YNLF-4 = ) B SR vt Colletotrichum gloeosporioides 100%
5 BSLF-1 FEEE ot Colletotrichu i 99%
6 BSLF-2 FEE ot Colletotriéhum cliviag” 100%
7 BSLF-3 IHE e et Colletotrichum acutatum 98%
8 BSLF-4 IHEeE s Colletotrichum glogosporioides 100%
9 BSLF-5 I EE e s Colletotrichum tropicicola 100%
10 BSLF-6 IHEeE an Colletotrichum taiwanense 100%
11 BSSF-1 IEE e E Colletotri cordylinicola 98%
12 BSSF-2 JmE & ES Colletotrichum karstii 100%
13 BSSF-3 I HE e ES Diaporthe sp. 99%
14 BSRF-1 I HE e Hypoxylon sp. 97%
15 BSRF-2 I EEE Nodullsporium sp. 99%
16 BSREF-3 I EE e Chaetomium nigricolor 100%
%2 TP E RO
Table 2 Morphological characteristics of endophytes in Arundina graminifolia
j: AR /) Nazae LB
1 YNLF-1 K\ TIRER, HEENLAE B 5 XM, FAMAL S ATRT
2 YNLF /}IE@F/}, “RRAKE, BLENAE, BERZEREE H LA Tl LA o R 44, FARK AT
3 %\‘g‘] A Ei:;;;iﬁ;i;%;i;:é SREE e gmmat sk, AR T
4 HEZF SR, AR P A BLEK, 2AGE, SMEEL WLARELA S XEH, SHRE, FARTTR
ERE, AEABTRER, ZHEK T
s BSLE HEP e, ALERE, AEALALEINAE, B% W2ARRLA S XM, SHRE, HLARK
FoTsHEZLE, WRAEZRE, W4ENAE X, FAIPER T
6 BSLED AETSRZRE, AUV TENRTARTE, ALEARE, H§ WLARELA > XEH, SHRE, HLARK
HENGALENGE X, FARKMIT
HREFSHR, BRTSZAOE, PRALCEIRTR o om nts sty s, B2 A4
7  BSLF3 4, AZEIRE, AESMIHLEERE, A4MHLE
X, FARBIET
Bé&
TR
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ELER

¢ BSLr B LR, BRETSRELERGE, DS VAOIl HAAERLA > XM, SRR, HLARE
HeEy KA B ATT

X4y = N AL & 4 36

O BSLES HHLMEPSLL HALEAG. HRaRHazLas 00 IR, BRRE, FAATR

0 BSLE6 HAEREDTRLER, ZAEK, POAFLEK, RER, HLARELASLEH, EMEE, FLEHG
2RERE, AEAGEHLTARRE ¥

B UA IR EAA R M, BHhEE, AR

11 BSSF-1 B%AOTIRAELS, ZHEK, BLEAE ATRRAA + g o

b Bssia BEP oA e, WRZAGE, HEADH TR BEYTH %2ﬁ%i,ﬁ%ﬁ,%zs@é;£%%ﬁ%,

bK ZHLE, HEZHAGE K48 R —, b AR BT ) &

3 BSSES3 Bk ETRLER, PoBusik, wRHLEsE, By %,

2ih6, HEZLGE BT

4 BSREI HRAETIRAEN, THRER, BLINAGE, BRLIEE : i) i AL

&

4y, EMEE, % 36

15 BSRF-2 Huseiilhe, HETOREIFEE [0, sHMEE, FAEDR

o psprs DEELEER @Etusdi kBT 224, ok, BmEE, AR
BAFBMELERE ‘)\~ +

YNLF-1 YNLF-2 YNLF-3 YNF BSLF-1 BSLF-2 BSLF-3 | BSLF-4
| 4

BSLF-5 - BSLF- | ’ SF-] | SSF~2 . BSS-3 BSRF-1 BSRF-2 BSRF-3
& 1 PPt RS SHE (E7EEARE B ERE RS REAETE 100X 10 & NEIB R S MEE)
Fig.1 Morphological characteristics of endophytes in Arundina graminifolia (the positive view of the colony plate and the corresponding
strain were observed using an inverted fluorescence microscopy at 100 x 10 times)
. N . RIEEMAD, HEARKIREE T DPPH H H2ER
2.3 EHATEE N AT HLAANE MR A R

TEBRBE SR RE X Fe 1B JELRE /1 B 5 i B HL0,
ARUEEI A BERR T 5 M EAREBHERAT 2 AT E . 25 SRR (B 2), &% 5 M2 AR
WAEEEE, 2059 YNLF-1. BSSF-2. BSRF-1. BSRF-2 FIE AR PR IETE, H ARk BSSF-2 1
S BSRF-3. XfUL FHEMREA TR RS 7 )G, 193 PrEIEER SR, HAE 0.2 mg/mL KK N X DPPH
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H RS R R A 90.25% 454, X Fe' L 5 fg

B, X HOp HHEEMERRZ A 81.08%; Bk
YNLF-1 L HABERMPTEAATENE, HAE 0.2 mg/mL
IR ™% DPPH H HZEIERRH AT 80%, X
Fe "I JEfE /RS9 T BSSF-2, % Hy0, [ HFE i

FRFBWIEIT 70%.
a
100 |-
=
= 80F
=
& 60t
i-l:- - Ve
= 40F -&-YNLF-1
i & BSRF-1
= --BSRF-2
& 20r ~#-BSRF-3
o —4BSRF-2
0 0.00 0.05 0.10 0.15 0.20
W FE / (mg/mL)
b Srwve
-o-YNLF-1
4| &-BSRF-I
- BSRF-2
—-+-BSRF-3
. 3| —«BSRF2
H
< a2t
] L
0 -
0.00 0.05 0.10 0.15 0.20
HeFE / (mg/mL)
c 100 o
= 80F
3
# 60t
&
:-_{,;-" L - Ve
w40 - YNLF-I
__::. & BSRF-1
e 20k -¥-BSRF-2
C, ~-BSRF-3
- —4BSRF-2
0 1 1 1 1 1
0.00 0.05 0.10 0.15 0.20

HeFE / (mg/mL)
,ﬁz S MR R LR R AR
Fig.2 A xidant activity of five kinds of endophytic fungi in
the fermentation broth of Arundina graminifolia
A @M T Z A A A B L EBRRI)AT DPPH A b kay
HRER; (DAt £ A A B L BRIRIR AT Fe' 498 R A%
M ()T LN A A A B RPN S EALA A bR
MR A 69

24 FLAMMEE M BSSF2 B £ A K B AM

BATH 2N AHE BSSE-2 [ ITS A4 RS
GenBank 4 AT LEXS 404, KA MEGA 6.0 #F
SR A E R BSSF-2 M R K EM (KB 3).

SEE WK FIE, %8 WMk BSSF-2 il fitf
@ P 34 2% JE B (Colletotrichum karstii).»

Colletotrichum gloeosporioides (EF063686.1)
Colletotrichum gloeosporioides (DQO84497.1)
Colletotrichum cliviae (KX957763.1)
Colletotrichum karstii (KY986891.1)

BSSF-2

Colletotrichum tropicicola (JNO50240.1)
Colletotrichum cordyicicola (KCT790944.1)
Calletotrichum cordyicicola (KJ196112,1)
Collerorrichum boninense (F1224116.1)
Colletorrichum taiwanense (KU204567.1)
Sphaceloma manihoticola (AY739019.1)

et
005

& 3 AWM E BSSF-2 5 GenBank S E#k 1 TS rDNA 44
EMRRLEH
Fig.3 Phylogenetic tree based on the ITSrD

antioxidative domina
E: bR
y <

"‘"‘

&
3 it

3k AW G IE R PR b R AT I 22 AR I P AR TR
AT 1) 70 B8 B iAl s RIMAEAS [F B X Ayt 2= ep
ﬁ%ﬁﬁ%ﬁﬁfﬁﬁ%\ﬁ%ﬁﬁﬁ%iﬁ,ﬁ¢
AR AT A A A B 1 P AR B R SRR B R
ZAET RIS N AR, R A AR B
PR AR T RE S5 T8 EHEY A KRR, fllnry
MR . SRR A IR . ARSI IR
FAREYTI 24 0y B 193 16 BRI AE B, TS5
HIITS ZELK 781 [FETE AT, RN EE AR 4= 5 ) &
TR, R AL R T 22 P A 1R 11 B 2 T
g, Ferh o e A B T = N AR E R R
o
32 IRSREWNAN A H FE N R A
SR T NAERE, AL Y N AR R T
AfE FAEAH [F] SRR R IRE T o) . AN AE R
PR R B RIFPUEAIE TR R, A
MRS FRORTFRRARE . ARV, SREH. PR, 5 AR
HIBEREE,  IRECER) Z YIS P TR O T R8T
BURSRPUEM A BRI . ASEIG @ X 5 ATt
““WNAEEBE YNLF-1. BSSF-2. BSRF-1. BSRF-2 X
BSRF-3 Hréa st TilE, KIFE K BSSF-2
YNLF-1 BARERMPEMIER (LX) DPPH HH
B35 B E >80% ), 4% E B Fk BSSF-2 A
Colletotrichum karstii, YNLF-1 >} Phanerochaete sp..
AWFFEEREN], 7S HE AN A AU SR
HUEBTEM— AN EEIRR, RNt E A2
YT RIS . BT WA 5 HE A2 1]
BARIAE BRI ARG R, WA 518 FEMAK K&
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