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Abstract: In this study, 15 endophytes with high antioxidant activity were selected from different tissues of Myricaria
laxiflora pre-and post-flooding. To clarify the impact of polyphenols on the antioxidant capacity, the total polyphenol con-
tent( TPC) was screened by Folin-Ciocalteu method. MG-9 , a strain with the highest TPC contents , was used to molecular
identification and growth optimization. Based on the analysis of antioxidant capacity in vitro,the activity in vivo was also
determined through the protective effects of MG-9 crude extracts to E. coli and human neuroblastoma cells SH-SYSY un-
der oxidative damage. The results showed that the TPC of MG-9 reached 148 mg/g in thallus and 270 pg/mL in fermen-
tation broth,respectively. MG-9 was an Aspergillus sp. according to molecular and morphological identification. Exoge-
nously adding a certain concentration of Mg’ and K* to SDA medium can effectively promote the accumulation of TPC.
The crude extracts had highly antioxidant activity,the radical scavenging rate of which got to 17% of vitamin C. Under
oxidative stress,the crude extracts can increase the survival rate of E. coli cells by 245% ,and 51.8% for human nerve
cells. The further analysis indicated that the crude extract can protect the integrity of nerve cell membranes,and effec-
tively reduce the LDH leakage rate.

Key words : Myricaria laxiflora ;endophytic fungi; polyphenols ; antioxidant

FI A A 1 (Endophyte ) J& — 2830/ 78 i E 44
WA, Gead 18 KA “ PR BEAL ™, AR H Al
PR S EAR Y — AR B B AR YRR )
JE o UTAESR BT AR I, R A A LT DR
FE BRI, B A S5 2 R AR

sk H 19 :2016-11-10 P57 H#H.201701-16
FEETH  E R ARPH AL A w15 H (31270389,31540065)
* IAVEE Tel :86-717-6392254 ; E-mail ; liuspain@ ctgu. edu. cn

PRI 2 R TF R B KRR P () BRI A R
25 B A AT s R R
BLAEIKHAAL (Myricaria laxiflora) J&— M5 I3
A E =] 2 MU IX () AR AR JER, BRAF 2R 4 ~ 6
A AR KBNS i T e K R B T R R Y
P D A SE R E A AR R TGRS A 2 X
TP A G o AR S 0 58 DI AE K HAL v 43
B — R 3, 4- 7 AR5 R TR T S 1) 2



462 KERT-PIBE S I R

Vol. 29

Wy, A R I BB AL B . e At FE BT
AETKFAASE AR 20 75 5] — ik P 2B i B (Aspergillus
Sumigatus) , Al 22 Wy W o, H R EBORLAR M1 9
PRI PR B R 44 3 C 19 30% ', KW £
B2 o K He N A TR AR B AR K ARSI S X T 7K
TR A A I e T R T AR

ZMRMNEYRE—FKEA ZAN BRI E I
UAEA =, AR5 B 2R A8 AN T AT L3 B RS |
TR I RATERET . U2 I R
W, 2P BRI E S, ORI e T 2
R R AR Rt T HLEA H AR A
FHE DBIE I R G I A R A B
BR 7 BT 30 O R AU 2 R 1T
ZAE AR A TR AR it i

N T B ALK RS IR P9 A TR i e B BAT P AR
TERMAE R KR 22 Wy ST A AL, R HOR 5 T LA
A A 22 B 2 T T B e R 5 A A e 0, A
HIF5E N AL 7K AR A 20 v 81 9 L A g e A A 16 P 119
15 Mk P9 AR BUH T R e SRk R ) 07 2 11 i il
G 2 R S R T R, R A
WLEE N 731 S5 Ty 1 25 S W b, AR A P AR A1 2
RN B PTAALEE S o O T 2D R iR
Z WY BIEE ST, FA TRV TR 21
X LEAIF TR X LA AL TR B 0 8 15 BT A L AR
GRAESE T WA FUR S 10 Al AR A D RE A5 D7 Tl
A —E R B E

1 MRS

1.1 EHRIERE

ASZES i Y 15 dR BB mp e vy A=
FURA A H KRS B AL KA AR 25 R[]
SR B B R R RR 4 © C Ay S R 5 ST v P fi
FHI 375547 PDA #5353 SDA MDA LB .DMEM/
F-12 SE4s g3 st kg PDA & IBF I B 3%
FEBUEAR T G (T-AOC, g 5t U AE W) T AR5
i) #EATRIE
1.2 ZEEYRINE

Z B2 ) 0 B R LR AR T 100 mL PDA
SRR A 2 8] AR A T B GE o LA e
SR RIS LW . A SR AR 70% (MR
L) PRI H R 24 h 34 3 WA 1.5 h, i g
W22 R ARWT 40 C 2580 T Mk 4 DT R T4 o
o RIS ARIN O GERAER =K, A2

B, W 2 OB T 40 C A T4 . AR5
PEARAR R AH 53591 2% A Folin-Ciocalteu 15 % . %
By EAE 3 K, DL TR AR W
i HIEC

1.3 EHRHEEST

4 °C LRI MG-9 $:F T PDA [ 1A% 55 5L
H1,28 °C 1557 5 d, AR S e IME S S RS AW
INEHEAT o B ARIF T HI 24 Clustal W BE{T £
XL, IF ) PAUPA. O BREETT 1781 F A 222 1 R 40
KB
1.4 PMsMAEHEES

MG K FE R EE Y , Bl % 0. 8 mg/mL,
S35 F T-AOCP! [ DPPH (1, 1- 2 32 = fif JE O
J) B e R Mk ST (Potassium Ferri-
cyanide , PF) ¥ J5U I k1 3 bt AL fig
HE 3K, MR EREA R CERIEXTIE,

1.5 MRHmELEESH

Stk — 25w E MG-9 X I8f 4 5 7E 20 i N B 3
PR, FRATAEAZ AE W AR (RGBT 1A DHS o) AL ELAX
AR E (AP Z R AN SH-SYSY ) X4, 43l
AL T H,0, X RIAAT B A fih 2 BE 3 41 i 19 21k
PR I T HORL R P ) 2 A S A i R
fEH.

HE AL X5 B8 A R I R I 7R L 10% ) 4 Fe
AT LB Wik FR A, 7 37 °C (100 rpm [ $E
PRAEEFE 12 h 5, 43 5 A& B 4 200,400,600
800,1000 wmol/L ) H,0, K, Fi4kLe 5% 12 h
Ja G W et BRI EEM E R 0.1 37 2
KK IAAT R 37 TR, TR I T 20 B i A6
DA 2 il H, 0, WREE . AE VMR M 0 K AT A
P EA TG R, JE 8535 12 h, A B AR B R
10 mg/mL {9 & BERCH 2 2L 3 mL 5552 12 h Z )5,
HIAHE S 7 200 wmol/L 1Y H,0, ¥, kS35 5% 12
h S R R AT TR AT AR, AR R AT TR A L ) A7
TR VAR BE 1 4k 4= 5 C vt BE, A 3 B2
=W,

SH-SYSY 0 Ak fr 47 120 55 77 74 2 B Huang
SRR D5 AT SRR S50 2 Y 800 pmol/LL
(1) H,0, W RE S A AL B8, ) MTT 35 SH-
SYSY ZffifriGiFe ., FLIR i M (LDH ) 2 s 2846 I
B R MG-9 HAEy () v B2 45 1l 7E 1000 g/ mL, HLAAK
i B0 & (Biovision, 3¢ [#) $4t By Oy ik A7, BT
A E s E T SPSS19.0 Gt 4 #T .



Vol. 29

28 T Vi Pl 45 < AL KRR 190 77 22 B P9 A2 TR A B 1 L 2

LB A TE Yo B 463

1.6 MGYO MEBEHEML

FERN TR 22 T & b5 57 56 PDA (SDA (MDA ¥ {£&
Kige 5,500 mL = £ 5 W & 4 100 mL,37 C |
150 rpm }555% 2 W JE 47408 2B ARk 48 (J5
EIRIRT) 43590 R AT KR T A R R A A 4R )
HZMARY &, PP SDA W iARS: 7L, Hie i
Mg**0.0.3.0.5.0.7.1.0(g/L),K* 0,0.5.1.0,
1.5.2.0(g/L) BNIRI L A0 o Eh vk BE X MG-9 £ 1

KRR, A = AR
2 HERE5HM

B SEBEMRERNFR

A nt BRI A AT TR . IR
BEPUEALRE SR T 10 U/mL 9 15 BRI A B
75 PDA 85373 b A 1 2 J8 40 50008 H B A 2 8
HEAT T I S5 SRANER 1 TR

2.1

R BREKER S KANEERNSNEKLENRSHEE

Table 1  Polyphenols contents and antioxidant capacity of 15 endophytes from M. laxiflora
itk K A YA ?ﬁg%iﬁ 7’%§?@3ﬁ?

Isolates Origin Condition T-AOC(U/mL) (mg/e)* (ng/mi)

MG-9 #2 Root WK JG After flooding 31.27 £0.33 148.72 +0. 18 270.49 +0.75

HG-2 #2 Root KI5 After flooding 24.85+0.22 10.67 £0.18 98.57 £0.39

SG4 2 Root #57KHT Before flooding 15.85 £0.36 120.10 +0.31 148.57 +0.48

SG-5 H3 Root #E KT Before flooding — 20.20 £0.46 5.02+0.15 148.57 £0.33

SG-6 #R Root W#EJK AT Before flooding  21.03 £0.17 2.97£0.22 184.29 +0.22

SG-8 #R Root #5 7K HT Before flooding 14.63 £0.44 32.04 £0.13 280.71 £0.25

SG-16 R Root KT Before flooding 19.65 £0.13 16.49 +0.11 140.04 +0. 56

SG-17 #R Root Wi 7K AT Before flooding  29.64 £0.17 8.03 +0.04 64.43 £0.31

MY-15 - Leaf WK )G After flooding 27.47 £0.92 25.33 £0.50 280.71 £0.28

HY-1 M- Leaf # K5 After flooding 34.88 +£0.80 4.01 £0.17 143.21 £0.29

SY-15 I Leaf WK AT Before flooding — 25.99 £0.47 10.75 £0.21 318.21 +£0.26

QY-1 - Leaf # KA Before flooding ~ 55.90 +0. 84 109.35 +0.22 62.85 +0.24

MJ4 2% Stem #KJG After flooding 11.76 £0. 16 9.94 £0.01 14.74 £0.17

SJ-7 2% Stem #E 7K AT Before flooding 13.47 £0.61 58.91 +0.22 80.71 £0.48

SJ-19 Z£ Stem 57K BT Before flooding 14.36 +0.24 5.15£0.01 23.57 0. 14
SE-H{H Average value - - 24.06 37.83 150. 64
HERRFLIE Inonotus obliquus''®! - - - 12.47 34.70
BARIZILE Phellinus lonicerinus'™! - - - 15.60 106.76

TE:"TPC RLE 2 W&
Note ;" TPC means Total Polyphenols Contents.
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MG-9

Aspergillus flavus KF221065
Aspergillus minisclerotigenes JF412775
Aspergillus oryzae KP172534

Aspergillus niger FJ011541

Aspergillus fumigatus FJ011537

Aspergillus parasiticus KJ175437 0.02

Bl MCOHWER.BHESESTERE
Fig. 1 Morphology of colony,hyphae & conidia and molecular characterization of MG-9
TE AL B W IR A C R D I Z AN EHLT (400 x ) s EJET ITS JFFIM A RE R EW .
Note : A : Morphology of colony;B:Back of the dish;C;Fermentation broth;D:Hyphae and conidia(400 x ) ; E ; Phylogenetic tree.
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Table 2 Antioxidant activity of MG-9 fermentation broth by various methods

GRilk7) DPPH i MITEAE ) (/SRR
Substance DPPH method (% ) T-AOC(U/mL) PF method( OD)
MG9 16.99 £1.37 0.33+£0.05 0.304 £0.04
Ve 98.67 +0.24 19.95 +0.11 2.430 £0.19
23 9 Control 0.00 - -
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Fig. 2 Protective effects of MG-9 crude extract to E. coli undergoing oxidative damage
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Note: A ; The lethal rate of E. coli under different concentrations of H, O, solution; B; Protective effects of MG-9 crude extract to oxidative damage. 1:

MG-9 + Normal cells,2:VC + Normal cells,3:MG-9 + Normal cells +

+

H,0,. Data are shown as the means standard deviation(n =3) ,and *

model group.
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Fig. 3 Protective effects of MG-9 crude extract on nerve cells undergoing oxidative damage
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Note : A : The growth influence of nerve cells to MG-9 crude extract under H, O, stress, *

means significant difference with P <0.05 and * * for 0.01,

n =3;B.LDH leakage rate affected by MG-9 crude extract. 1 ; Control group,2:The maximum exudation rate,3;H, 0, treatment,4;MG-9 treatment.
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Fig. 4  Polyphenols contents of MG-9 response to various medium and salinity concentrations
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Note ; A : Polyphenols contents under various medium, and * means significant difference with P <0. 05 ;B Polyphenols contents under various salinity

concentrations. 1 ;No additional K* or Mg?* ,2:0.5 ¢/L K* and 0.3 g/L Mg** ,3:1.0 and 0.5,4:1.5 and 0.7,5:2.0 and 1.0 respectively.
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