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WE RS SR E MG 00 G 26 O AR TR X 21 A MR 0 1 2 P9 AR R TR AT O 3 45 B0 A
¥k Pestalotiopsis sp. W B3] 4 A8 RMLEY 83 H NMR.®C NMR & MS %8 BUAR Il 3% 5 AR e Hok 17
ZERG R AT, 45 B A 56 STk B s . B AL S W 4 B« 38-(E)-feruloyllupeol, stigmastan-3-one, f-sitosterol Fl
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KEEIR AWM B WAEERER; SR EY; LW
HESES Q946.92 XEFRIRES A XEHRS

LR #k (mangrove) J& #ar FE #4447 1 =2 5 L
M A A R GE . ZLAMR N A T AR S LR A
RERE i T H AR IR EE IR R 1 L 00 23 AR
Wil A V5PN A TR TG % LG DL B4 T R L L A A S
C ot AT R i AR . H B A R0 A W is
PES L ZDRIAR N A R AR W W B £
T, A0 L B YA PR LR BT R BUR A
PRI S BT O e S 8 SR 9K B 10 5 48, DAl 24 T 1o 2
P B OB CAE 1 L O 58 T A& W A9 O 0 SR BT 1Y
D7,

3% (Bruguiera sexangula ) J& 5 21 #f AR
25 ALY BB & 25 HT R S 40] L 22 JH ARG T
R S AE » HOAR (25 I AE AR AR A Y £ TR TR 4 IR
PIEA BRI E LG % DPPHLABTS H i 2k
R RIFAIEERAE T . G 10 ARk BFRHE
LU RN A BB R o B — RS RN H R AT
TR TR R e 410 55 35 2R W T P A A L Al
FRELR AR oA 2R T A 7= 9 1 BF 52 B [ B AR
S ERA OGO T PN A T O GAR d
B BT T AT 4fE

A 52 R F AL 5 55 A W 2 0 R 25 A O R B T
2o AT PA AR LB R 0 20 ) RE 20 0 25 M 28 R 2
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H A AW A& 1 00 B8 PR . H: e T 2 4y o
O ESAR BN GACH W I AT PR PR RS
B o 15 O I A 2R U TR B E S 4R I BRGSO FE L O 2
W5 AL & W IT R AR SR 9 75 1

1 #MRlE7I*®

BT
PRI bR O T P 2 B R 11 BR N AR LT
Pestalotiopsis sp. (HL-1) | Phyllosticta capitalen-
sis (HL-2) | Fusarium wverticillioides (HL-3) | Fu-
sarium equiseti (HIL-4) | Gelasinospora endodonta
(HL-5) . Diaporthe tulliensis (HL-6) . Diaporthe
eucalyptorum ( HLL-7 ), Diaporthe
(HL-8) \Alternaria brassicicola (HL.-9) | Fusarium
( HL-10 ),

11

phaseolorum

oxysporum Nigrospora sphaerica
(HL-11),
12 F5RF

BCM-1300 #U5 i TAE 55 W [ 75 1 I3 355 i B3 4
AR E L, MP-160 78 i 55 3% 48 (AR 5 250 X
AR FD e 28 K AL (P8 E Heidolph 24 F]D , E
23 5% RN IORE T8 A7 B ®)D o W5 A = 585091
B ASC I 7 0 AR A 15 48 A BR 22 W) B AR A (3% [
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BioTek 2wl o 8 5 4% 1 3 9% 3 1% 4% (Fi + Bruker
AHE]D s Agilent-1200 25 850K AH 15X (3 [E Agilent
5 IS A (B Bruker 22 A]D .

Ak RO e S P R SRR N
Fi L 7500 OB A R L BRI VD R BHT,
DMSO ¥k 43 Hr 4k,

1.3 #HmHl&

oy B3 B0 N AR BR 7E PDA K R 3k b 17
KBRS . CMR BRI EEBUS 159 2 5 N A4 1
AR BCW . DMSO % f# . B il i 10 mg/mL 1)
VW
1.4 TLC(thin-layer chromatography) i i%

W N A LT B O I A D i A BRI
ﬁl’%ﬁﬁﬁ#%éﬁi%ﬁ?ﬁﬂﬁﬁﬁi,TEﬁﬁlﬂPﬁﬁﬁ
M o 75 28 A0 53 B A RS2 B 5507 B 43 S B R A
D) e R B R FeCl, 45 6 5 E 17
R, e A 2R A e R EE B 5 BRI
AETH,

1.5 HEIEMERE

T B 0.1 mL 5X10°CFU/mL Y
RIRFRRE 1 000 £, WRIC 2 oL FF 00 B S RO A
96 LA, FEIA 198 pL B8 7 W B B, B 417
113 . BRI - WSS HE 7R TR DA A R T I 1O

XF B UGG N AR T #EFT MIC (/v
PR B2 T3, SR A5 T 8 12 o) B VR A7 L LA

Technologies) ,

SEREEY DMSO 1E 25 110 B LLAE IR B BRI 70
FEAE g BH PR O IR B SR O e W6 T T R R
(¢

1.6 HUEALEMETFE

SR i SIB S50 Ty ik o 9 R Y A R 2 4
AFPUE LIS Y SE % DPPH ¥ oK H JG K & B 47
R B4R 100 mLL. W E N 120 pmol/L, R 2
54 B X B S BRI AT R R B 5 L BB JS I AR
u%bu/\?éu 195 pL DPPH &, % R FUH DMSO

AR R 25 X IR, LB 30 min, T 517 nm

12 3 4 5 6 7 8 9
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10 11

Fig.1

TSGR, T B IEBR R,
¥ 7 mmol/L ABTS &K '? 2.45 mmol/L 13}

FREF IR S L B ¥ 51 IR A& B 6 5 F T B 16 h,
W ABTS® o i F A B ABTS+ W AT R

R AFILAE 734 nm AEWIROGEE R 0.70 A4 . AR
Jrik A B DPPH A i3t . #OL# S 30 min, T
734 nm W WO BE L TG BR %, LU BHT b FH M
Xt IR
1.7 KREEFIIRE

1 B bR B Rk 6 AL 8 3R 5 B R B PDA R B
FRH,28 C T & FHIR T (130 r/min) & BERE 57
30 d. A& eS8 UG B 1 B8 5 B B 22 TN KT IR0 B
FH TR TR AL 3 W, IV 4 J5 15 3R 8, B
N A2 g,
1.8 NEEEREFYIHIBESa4l

AR T TR A Z . 4 TLC &l
Jei s B TR TR) B3 43 » A AR A5 04 20 43 1) OE AH ke JE A
JEHT . Sephadex LH-20 # i #£ )2 #r . HPLC &0 &
TFB A B R &9 R HI'H NMR, ¥ C NMR K&
MS S5 AR il 1% A AT £ AR I A B SOk 2E AT 6 E
UL Yk A s/ NSE W
1.9 MAEEERE =%

SRRARSCA 157 1,67 1Y 7 ¥k o i X &
HEATPUBE (BT 0

2 HERESW

21 TLC iHik

TLC B AL TR ML SR ] | FeCl, 55 FEAF 2
0500 0 P A LT A T B TC W S ) S €8 05
[N SRR AT A I DR N 4 - F73 87 R ==
L, WAAKFIER N F R 5 RN A HE
Pestalotiopsis sp.(HL-1) .Gelasinospora endodon-
ta(HL-5) | Diaporthe eucalyptorum (HIL.-7) | Dia-
porthe phaseolorum (HL-8) #l Nigrospora spha-

erica (HL-11),
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TLC of the endophytic fungi from Bruguiera sexangula
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Xof Ui B A B A 5 bR T N AR LR R BERLAR )
HEATHORE IS I, 2 R R 1 R LA 4 RN A
LT AT 7 W) B R ) 6 1 R a2 A g s R B A
MdER . Hob A 4 Bk AR R X i AP AR
45 85 {075 28 BR I (methicillin-resistant Sta phylococ-
cus aureus) WA K B M & VE F . Pestalotiopsis sp.
N Gelasinospora endodonta 2 ¥k N A= B & B2 =4
(KL FE Wy % 3 Bl 7 T 19 2R AT 0 AE T Pesta-
lotiopsis sp. K TE =Y W kL 2 W X Tt H 40V Ak 4 35
0, %5 75 BR B L 4 4% 28 M B ( Pseudomonas aerugi-
nosa) KW FF A (Escherichia coli ) I ERK T H B
U B A 0 AR . MIC {6 20 51 29 0.50,0.50,0.25
mg/mlL,

*1
Table 1

BENEEERB-UISEREN MIC E
The MIC value of antimicrobial activity of the endophytic

fungi from Bruguiera sexangula

M 44 B MIC/(mg/mL)

Strains M.A.  SA. PA. EC,
Pestalotiopsis sp. — 0.50 0.50 0.25
Gelasinospora endodonta 1.00 1.00 - 1.00
Diaporthe eucalyptorum — 1.00 — —
Diaporthe phaseolorum — — — —
Nigrospora sphaerica 1.00 1.00 — —
CIP — + + +

23 mEMNFEMETRIE

Xf 5 R N AR LI R BERLER W) AT T R DP-
PH Al ABTS A S0 3, 548 9 i i v 5 O 10
mg/mL . [ 1A B A5k 5] 50 %0 LA E, AR A
A L B AR H Ol AR RE )L 45 2R BOR L BR Gela-
sinospora endodonta Fb a4 RN A B A
K DPPH fl ABTS [ H3ERIRE ST .

X BV BR R R RE ) 9 N AR LT R AT 0
JUMLE B3 Bk DPPH Rt ABTS H H2E45 5 (F 2)
R HLEEE B DPPH Rl ABTS H 2 RE 1 5
L it v JBE 5L TE A OC L R i ) o v R Y R
FOVE IR Bl R0 BE 0t Bl 2 3 5 (H Y B W 1 ik
JERE R B —E RIS W BR A AR RE D TR E .

P9 A FLTERLAR 95 Bk DPPH Rl ABTS A i 3
f 1Cs0 fH (3 2) T o B AR B A il 2k 5 ) DA i 3]
SHKIRIE: Pestalotiopsis sp. . Diaporthe eucalyptorum .
Nigrospora sphaerica \Diaporthe phaseolorum , JH
Pestalotiopsis sp ALY e I B I 09 30 & Ak 75 1,
i B DPPH R ABTS H i1 4 i 1C,, {8 43 ) A
(0.751£0.017)M1(1.031£0.015) mg/mlL,

x2 BENEEHRABSYRENICHE

Table 2 The ICs, value of antioxidant activity of the endophytic

fungi from Bruguiera sexangula

I Note: MLA.: A @& K Monilia albican; S.A. .1 &
PR4r B (0 3 45 Bk I Methicillin-resistant Staphylococcus
aureus; PoA.: il 4x 1 B WL Pseudomonas aeruginosa s
E.C..: K 18 Escherichia coli; “+7 Fm MIC { <
0.001 mg/mL “~+” means MIC value <C0.001 mg/mL;
S RAT B A
ty. F i The same as follows.

means no antimicrobial activi-

1001
=
S
k
= 80
g
Mo
s P
&
i 5 60
A Wz
HE 9
m T 40 -o-Pestalotiopsis sp-
E g s Diaporthe eucalyptorum
~ éo == Diaporthe phaseolorum
/9 20 = Nigrospora sphaerica
g ~©-BHT
A
0 1 1 1 1 J
0 2 4 6 8 10 12
PR 45 BBk B (mg/mL)
Final concentration of extracts
B 2
Fig.2

MR 44 R 1Cs0/ (mg/mL)
Strains DPPH ABTS
Pestalotiopsis sp. 0.75140.017 1.031£0.015

Gelasinospora endodonta — —

1.12240.031 1.383£0.027
3.08140.087 2.64840.073
2.25640.041 1.641+0.021

Diaporthe eucalyptorum
Diaporthe phaseolorum

Nigrospora sphaerica

BHT 0.1734+0.010 0.166+0.011
100
E
g
§ o 80H
wE B
& -
T S 60,
B Hg |
E‘g 3 40 -e-Pestalotiopsis sp.
wn ¥ D iaporthe eucalyptorum
2% D iaporthe phaseolorum
< § 20 ~Nigrospora sphaerica
g -<-BHT
A
0 1 1 1 1 J
0 2 4 6 8 10 12

HAE ML R R/ (mg/mL)

Final concentration of extracts

HENEEEABEIRY DPPH(A) 1 ABTS(B) B HEMN B REEN
Scavenging DPPH(A) and ABTS(B) radical ability of extracts from Bruguiera sexangula endophytic fungi
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VA5 2 00 B AT R AR JE A, Ul g L SR
SRR FNHEATER EE VNG . 28 TLC &l )5 & I A3
W4 e 2315 8 A4 43 (Fr.1-Fr.8) . ¥ Fr.1 i
AT HE e AR JZ AT, LA I b RN 20 R TR M 3 590 2R A7 B
FEVEML . & IF A R U 4 5 A5 8 7 AN 443 (Fro1.1-Fr.
L7) s % Fr.1.3 #E47 B AE JZ AT, LA ik L P9 B
PRI BE R, 15 Bk 59 1(18.6 mg) . K Fr.2 it
AT REREAEJE AT, DL @ B T 2R SR A s ), X e
PEAT R EEVRE N, 22 TLC k)5 , & I AH R 3 40 5 15
F 7 AHS(Fr.2.1-Fr.2.7) . L H B % F) % Fr2.2
HEATBE AT JZ BT 5 J DA A il Tk PR R A S R A AT
AR ARG 2(15.8 mg) . ¥ Fr2.3 #E475E
JEE AT 2 BT LA T Tk L PR A D A R R A5 2 1k
G 3(17.5 mg) FAL A 4(20.2 mg)

a1, F AT E Bk R (A7) ;s HRESIMS
m/z 603.1020 [ M+ H]" (caled for C,, Hsy O, s
603.441 3), K iz b &5 ¥ 7 F XK Cw His O,
[a]¥ —22.9(c 0.5,CDCly) s UV (MeOH) Ay, 207,
240,505 nm; 'H NMR (500 MHz, CDCl;) §7.58
(1H,d,J =15.9 Hz,H-7"),7.06 (1H,dd, ] =8.2
Hz,J = 1.5 Hz, H-6"),7.03 (1H, s, H-2'),6.91
(1H.d,J =8.2 Hz,H-5"), 6.28(1H,d,J =15.9
Hz,H-8'),5.93(1H,s,5OH),4.69 (brs, H-29),
4.62(1H,dd,J =10.6 Hz,J =5.0 Hz, H-3),4.57
(brs,H-29),3.72(3H,s,3-OCH;).2.37(1H, m,
H-19),1.69(3H,s, H-30),1.04(3H,s, H-26),0.95
(3H,s, H-27),0.92 (3H, s, H-25),0.89 (3H, s,
H-23),0.88(3H,s,H-24), 0.79(3H,s, H-28) ;" C-
NMR (125 MHz, CDCl;) 8167.3(C-9"),151.0(C-
20),147.9(C-4"),146.8 (C-3"),144.5 (CH-7"),
127.2 (C-1"),123.2(CH-6"),116.3 (CH-8'),114.8
(CH-5"),109.5 (CH,-29),109.4 (CH-2"),81.0
(CH-3),56.1(3"-OCH;),55.5(CH-5),50.5(CH-
9),48.4(CH-18),48.1(CH-19),43.1(C-17),43.0
(C-14),41.0(CH-8),40.1(CH,-22),38.5(CH,-1),
38.2(C-4),38.1(CH-13),37.2(C-10),35.7 (CH,-
16),34.3(CH,-7),29.9(CH,-21),28.1(CH;-23),
27.6(CH,-15),25.2(CH,-12),24.0 (CH,-2), 21.1
(CH,-11),19.4(CH;-30),18.3(CH,-6),18.1(CH;-
28),16.8(CH;-25),16.3(CH;-24),16.1(CH,-26),
14.6 (CH,-27) , 225 SCHkHRGE 19 8048 i, %
L&Y 1 8 38-(E)-feruloyllupeol,

CoHi00,[a]d 432 (¢ 0.02,MeOH) , UV (MeOH)
A 207,240,505 nm,' H NMR (500 MHz,CDCl,)
FIC-NMR (125 MHz, CDCly) By 54 W3 3, &
5 S0k A P EE S AR B R A 2 O stig-
mastan-3-one,

&Y 3, A TG B K CGE D s 9 F Uk
Copo Hso O, [a]¥ + 32 (¢ 0.02, MeOH), UV
(MeOH) A, 207, 240,505 nm,' H NMR (500
MHz, CDCl,) #1"* C-NMR (125 MHz, CDCI,) ) %¢
P WL 3. &5 ks T etk A 3

A B-sitosterol,

x3 HEW2~41K'HNMRF"C NMR K
Table 3 'H NMR and '*C NMR data for compound 2-4
b L& 2 L& 3 L& 4
Position Compound 2 Compound 3 Compound 4
du dc Su dc on dc
1 38.5 37.2 36.7
2 38.1 31.6 27.9
3 212.0 3.55,m 71.7 4.56-4.63.m 73.6
4 44.7 2.30,m 42.2 2.31,m 39.4
5 46.6 140.7 139.3
6 28.9 5.38,brs 121.7 5.37,brs 122.3
7 31.7 31.9 31.5
8 35.3 31.9 31.5
9 53.7 50.1 49.7
10 35.6 36.5 36.2
11 21.4 21.1 20.7
12 39.9 39.7 37.8
13 42.5 42.3 41.9
14 56.1 56.7 56.3
15 24.2 24.3 23.9
16 28.2 28.2 27.4
17 56.2 56.0 55.7
18 0.66,s 12.0 0.71,s 11.8 0.67,s 11.6
19 0.99,s 11.4 1.09~2.00,m 18.7 1.09~2.00,m 18.4
20 36.1 36.1 35.8
21 0.89,d,6.5 18.7 0.95.d,8.0 19.0 0.91,d,7.9 18.7
22 33.8 33.9 33.6
23 26.0 26.0 25.7
24 45.8 45.8 45.5
25 29.1 29.1 28.8
26 0.81,d,7.0 19.8 0.86,d,9.3 19.4 0.83.d.9.6 19.5
27 0.79,d,6.8 19.0 0.84,d,10.5 19.8 0.80,d,10.0 18.9
28 23.0 23.0 22.7
29 0.83,t,8.4 11.9 0.84,t,7.2 11.9 0.84,t,9.1 11.5
1’ 170.1
2’ 2.02,s 21.1

a4, B0 JCE B R G0 0 1300
C31 Hsg (,)2’ [a:l%() + 32 (C O. 027 Me(,)H)’ UV
(MeOH) A 207, 240, 505 nm.,' H NMR (500
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% 38 &

MHz,CDCl,) #i1"* C-NMR (125 MHz, CDCl,) 4 %k
a2 3. &5 kA MBI iR, ek S
Wy 4 N sitost-5-en-3B-ol acetate,
25 kEMEWEGE

X4 b W7 B DPPHLABTS H H %8
WD 5, 45 R R W k& W = vk B 10
mg/mLEF, DPPH Hl ABTS [ H 3 (935 4 2 2 /N T
20 % ¥ TP EALTE T

Xt 4 kA W HEAT P IS M, 25 SR AR L B
R A HGN  TAARRTE Tl R B TC T AR Ak B A Ak
BV TR E

3 W #

SR ARAE W) 9 AR BT TR 5 A AE L AL AT
7 75 0 v 3 9 T A €, RSl o A LT AR
YIBe 0.2 b2 e 15 E ALY AR I AR T 18 32 5 AR
HAER SR A 2R A R A SN, B
RGN AR AR G T A B PR
AL B A LA SR A T A AR ) i S R
Troad gt

AT LA 3 N A LA N OF TS0 4L R A
AW EE G B A T A R P A LR
Pt A% BN R PACH - W a5 2K 8 o H R A
WG A9 N A2 BT Pestalotiopsis sp., £ & T 48
ARAE 0 T 3 05 TN A LR A D BT R O KBRS
PUEALTE e B A - R it T A e A . XL EAT
P TG PR, 4550 7R, AR L OHLER 0 X T 4R
VU AR 4 38 (035 245 BR B (methicillin-resistant Sta phy-
lococcus aureus) . #i 2% R 8 0 B ( Pseudomonas
aeruginosa)  KIGFF B (Escherichia coli) WA K 3£
BLH R B 0 7R . MIC {550 5 9 0.50,0.50,
0.25 mg/mL; Xf HAEAT i S8 A 16 ML 2521 o
WAEE FHEY) BA — & 8 DPPH I ABTS A i
ST BR BE 1. 1G5 fH 23 ) D (0. 751 4 0. 017) Al
(1.031£0.015) mg/mlL,

ARAFFE NN A EHE Pestalotiopsis sp. K= Y)
by B A5 3 4 A1 A& Y. 38-CE)-feruloyllupeol
stigmastan-3-one, [-sitosterol #l sitost-5-en-3B-ol
acetate, L&Y 38-(E)-feruloyllupeol A IR 4L
P PRARL ) T8 3 D A TR R o B A B R R T T N
EAEFEARGARE =Y. Xa F NG EME L E
filJm WA R AR T S HES P (IR, 4R,
5R,8S)-8-hydroxy-4, 8-dimethyl-2-oxabicyclo[ 3. 3.

1]nonan-3-one Ml 1 P E ALY (2R)-2-[ (1R)-4-
methyleyclohex-3-en-1-yl |propanoic acid, 2 4~k &
Wy %t AR B B B (Phytophthora nicotianae) K 55
995 B (Botrytis cinerea ) 4] 3% B H B3 14 4110 1 16 E
MIC {54351k 6.3 F1 3.1 pg/mL L& ¥ (2R)-2-
[(1R)-4-methylcyclohex-3-en-1-yl ] propanoic acid
Xof P 0,7 B T A 55 0 A3 % L MIC B R 50 pg/mlL,
EHFENUAZ EMENAELE D AR
ALEY 17,27 -epoxy-37,4’-didehydropenicillide,,
HHAAWEKR DPPH H A G 1, AP EEN
H BLTH Pestalotiopsis sp ML Y0 P A AL T 1
T HACG Wy, Ud B b 3R A 54 (8 T P B A
L5,

2 % X #
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Screening active endophytic fungi from Bruguiera sexangula

and studying its secondary metabolites
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Abstract

The active endophytic fungi from the mangrove Bruguiera sexangula were screened with

secondary combination screening model combining chemical and biological activities. The Pestalotiopsis

sp. was obtained,from which four steroids were isolated and identified. The four compounds were identi-

fied as 33-E-feruloyllupeol, stigmastan-3-one, 3-sitosterol, sitost-5-en-33-ol acetate based on spectral data

and literature comparison. Among them,3p-(E)-feruloyllupeol was first isolated from the mangrove en-

dophytic fungus. The four compounds were tested for DPPH, ABTS free radical and antibacterial activi-

ty. The results showed that all compounds had no antibacterial and antioxidant activities.
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