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Abstract ; An endophytic fungus strain 199 from Dongxiang wild rice ( Oryza rufipogon Griff. ) showed strong inhibitory activ-
ity against pathogenic bacteria and fungus. By using morphological characteristics and internal transcribed spacer (ITS) se-
quence analysis, strain 1.99 was identified as Sarocladium oryzae. Ten kinds of secondary compounds were separated and puri-
fied from fermentation broth of strain 199. According to mass spectrometry,' H NMR and > C NMR analyses , they were identi-
fied as deoxythymidine (1) ,2'-O-methyladenosine(2) ,2’-deoxyuridine (3) ,uridine (4) ,adenosine (5), (E)-9-methyl-
octadec-9-enoic acid (6 ), ergosterol peroxide (7 ), fumonic acid (8), (9Z)-glycerin-1-monooleate (9), and dibutyl
phthalate (10). Except for compound 8 ,the other 9 compounds were isolated from S. oryzae for the first time. The antimicrobi-
al activities were screened ,compounds 6,8 and 10 showed certain inhibitory activity against Escherichia coli, Staphylococcus
aureus and Xanthomonas oryzae pv. oryzicola ,while compound 6 and 9 showed inhibitory activity against Rhizoctonia solani.
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HIX . R & B AR R R A DG /R HIR P A bTs
HEER SRR 24 K S BRI
WE9E EEAE TP TR R IR S A O R Y
FEHE 55 5T MO AR PR AN A RUE B s D
(ARSI 4R 7 . FRATRTIT R T4 2 72k
FEA RN AE W Z MR, RN A LW ZE
FEPE o35 o JE A A TR T A O 2R 3 AR AR
2 ELAMTE I PR 1 PN A T [R) IE o 3R I  s
(PKS) 73, KA o WA RINA ER A& FE 1
IRGAR ) RE PR, PRI 7T AR Sk 2E W AR 2442 4 1Y)
AR VEIRS o AT 5T LAAS 1A 4 i 0N AR & B2k
e 7 8 30 4 PN A LT TR AR 199 S XF AR, T e H Ik
AR 53 B R GRS PERE S, DU ke RV AR
(R TR P A5 P B8 B A

1 #HEE57F=*

1.1 #EGRF5EE

11,1 sE3atdt

AR LR 199 43 B HYLVE A A4 £ EL(28°14" N,
116°36" E) BFAME R R &R £ BF A Al Rt A, SOk
VLG 44 0 R AR B RO 4 5 ) A S
o B 6 R4 B K W AT & ( Escherichia coli
CCTCC AB93154) | 4> ¥ {0 % 25 BR T8 ( Staphylococcus
aureus CCTCC AB91093) It T~ v 3] S 760 3% 5 L ek,
HRus , KRS AN B M 25 B0 1 ( Xanthomonas oryzae pv.
oryzicola ) VL PG RAFA = B Y R BIF TS 28
T o A0 I L - TS R A TE (Sclerotinia scleotio-
rum) | 2 R ZE W ( Fusarium oxysporum f. sp. sesa-
mi) /N SREEIR T ( Gibberella zeae ) | 7K e Fei 9t g T
( Magnaporthe grisea ) F1 7K K& 8L A % B ( Rhizoctonia
solani) BT IGAO K274 2 BeAE Y PR A7 I 5T 25
To
1.1.2 32A%

AR BT 199 %7 B IR ALy Th % 20 4 Wl B i
B3R 5L (PDA 200 g EhRS A A FE 22 1 000 mL,
AR 20 g 35l 20 g) A 25 Bal g 15 97 2k
(MEA: Z2 254k 20 ¢, SRR 1 g, %0 B 20 g, 35

K 20 g, 7&17K 1 000 mL) ; AR E AR FH PDA 5%
B Fh T R R T A% A SRR B 57 4k (PDB
200 g DhES A RO BEZE 1 000 mL, il 2 4
20 g) s IR KR BER FHIOKR B 3R (0K 80 g, KB 1
7K 120 mL) o DL B35 FRFEITE 121 °C B R K@
20 min,

1.1.3 &

FEE A7 I AT @5 LR LT
ToKEBE 95% L B34 R 43 B 4l (PU Ble Ak 1) 5 ik
AR NG (5 E Merck A F]) 5 GF,s, m80H 2
RERCAR (5 S PEAL T ) 5 SOR C g vl 2 E AT AR (1
[ Merck 23 H] ) 5 #F €0 3% i i (100 ~ 200 H,200 ~
300 H, F &AL T ) ; Sephadex LH-20 #ij 5 4
HERE (32 E Amersham 4 F]) o
1.1.4 =EMZH

S1000 #4 PCR ¥ ( 3% [F Bio-Rad /2 H] ) 5 HLIKAX
SR KRS (bt s —) ) s BER AR R 4t ( £ Bio-
Rad /] ) s N-11008 Jig 5% 7% &AL ( H A R B4R ) 5
Bruker AV400 Bruker AVANCE III 600 MHz #% f% 3t
PRPEIX (72 Bruker 22 ] ) 5 AB5600 + QTOF 543
HEW e FH A (22 [ SCIEX A 1)) ; WD-9403F 454}
R A AT AL (AL —T ) 5 SZ9TA =Hali/KFZ IR o
( b 2R AR AR A T ) 5 SG2200H i 75 gk i e A
( iR A AR A R A /]) s ZHWY211B AR IR
(TR IR A3 BT A2 i 38 A BR A W] ) 5 ODS-Cy 43 A7
EIEHE ( HA YMC 23 F) 5 Waters1525 8 55 280 AH
{034 ( 35 [E Waters /2 7)) ; PURIFLASH450 1 % )2
B 48 (15 Interchim 23 7)) 5 Z2 I g BEAR X (6 [E
Bio-Rad A 7)) o
1.2 EHREE
1.2.1 BB ENR

bR 199 WGS9 5l 4% 0 2 PDA Fil MEA #5
FRHE, T 28 °C KM N HEFR 14 K, M HH R IE
AR I DG s W LR 22 K AT I
1.2.2 BA#oTESFERL

TR S R R CTAB B BN A= L
DNA, ffi /{38 A ITS1 ( 5'-TCCGTAGGTGAACCT-
GCGG-3") 1 ITS4 (5’-TCCTCCGCTTATTGATATGC-
3 YA B ITSDNA 5411 . 58455 90)% 51 3%
A AR T T, 8 DU 45 2] %) ITS-rDNA [ 51 7%
NCBI 1] GenBank J£ 41 2 #E47 Lb X T #0AH 751 1Y
ITS-rDNA JF51], #| [ MEGA 6.0 {41 4 Clustal X
Jr AT
1.3 EHREFMAE

PN A B 199 42703 PDA P 3% 58 5 1%
G 4 K (28 C) o FRHUNHA T TE 22 (1) 55 5 5
FERDAZEA 50 mL FhF R FR 5L 250 mL HEJE I
PORFEFR S K (28 C 120 rpm) . FLE 20 Ji A TER:
FRBE, B EEA 2 mL R, IR S TR 40 K
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1.4 REROREMSE

PAIPR 199 K BEZE i , 4 35 57 A R AR HEA T AIL
PR, A 80% £, foff FH i 75 i)k 4 By 51 42 A iR 4
Wo PRI U8 £ B IO, e 2 vk 40 AR A FR U 2
L, SRR d2 i A 4 CvKFE#H#E 24 h BT T
VE, S IR BT A DTVE R AR 8. 2 o, PRI P
TR BEFE A R, W R W 46 19 3 TR O BRRLIR
4.6 ¢,

4.6 g LR CFERHIEE 5 200 ~300 H IEAREMR
FEFESS LA S AR H S b HHBE (500 1—1:
1) FEATRE EE VR, HIWHER 435 TLC A5 54 6 4>
oy (Fr.1 ~6) . Fr.3 {fi B G35 (5 P b H
BE1S: 1) YA 2549 1(3 mg) ,2(5 mg) F1 3(8
mg) o Fr.4 i FHEER 05 ( & ke EEL0: 1) ¥
JRAREI G 4 (12 mg) o Fr. 5 {f FHEBER (35 (=
A e HEES: 1) Yeiis 21k 59 5(5 mg) .

8.2 g Hrib it iE LY 5 200 ~300 H IF [ AL
FEFESS LA, W S AR R A ik 1R 1R (50 1—
0:100) Ff B2 PEME , FH 2 838 TLC #0059 5 A
W3 (Fr. A~E) o Fr. A FIEARERAT 20T (A T ik
CCTROTR 12 1) B VRS2 1 D255, ZHl 4

HPLC( ZJif5: 7K 90:10) 2lifb 15 24k 54 6 (2 mg, 1,
=12 min) , Fr. C {fi[{] Spehadex LH-20 ( I/ ) yE B
B3] 1457, 4 #5 HPLC (LN 7K90: 10) zlifk,
HBaEkEY7(1.8 mg,ty =19 min), Fr. D £ Spe-
hadex LH-20( FH %) BEiAE 3] 2 4~2H 4y Fr. D1 Hil Fr.
D2,Fr. D1 4153 E 45 M3 2L 59 8(12 mg) , Fr. D2
2053 H) HPLC( ZJif5: 7Kk80: 20 ) 4l fk 15 2L 54 9 (2
mg,t;, =16 min) , 414y Fr. E £ Spehadex LH-20 ( i
Pt ) YEEAS 2 1 A2 43, df b HPLC ( 2 : 7K 80:
20) Alife S BLA P 10(1. 5 mg, 1, =8 min)
1.5 HEFEHENE

T FHAP-A™ BT 25 00 7 22 T e FRLAA AL 5 v
3 P 40 R A A TG A R A L 2R
FE5T A R A BH o B, SR d A 3 IR, R
R 22 AT O 0 A D L B 3 e o
B SRS INA i PDB 5 SRk | o BRI T S 0 B 4T
3R WL L A I D TE A [ 55 7R Ak b AR K
oL, I VR AR . IR RCR SRR I
F=(R-R,)/(R-Ry) x100% , H:H R, X}
WRAKER R, R HEE A K ER, R, £R
W EAR,

1 NEER L9 WEEESERBTFES
Fig. 1  Colony morphology and spores morphology of endophytic fungi 1.99
T AE PDA H557 7T K (A) 14 K(A) B REE L 78 MEA 5557 7 K (B) |14 K (B') B E LA 76 PDA K537 14 JKE] 100 £%(C) (400 £
(C") BAEE F #7235 . Note: Colony characteristics of strain 199 cultured on PDA for 7 days( A) and 14 days (A') ; Colony characteristics of
strain 199 cultured on MEA culture for 7 days (B) and 14 days (B’) ;Spore morphology under 100 times (C) and 400 times ( C’) microscope of
strain 1.99 cultured on PDA for 14 days.
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2 #EREHH PCR 43 74845 Btk L99 ITS-rDNA J¥ 51 1y
2.1 EHEE KBy 5 & 584 bp, #2238 & GenBank ( Accession

PAE B 199 7E PDA il MEA B33k 1 55 7
K EEES A GHTEIR (B 1A fil B) . 4kseh;
IR & 14 K, HIRAE PDA KR gk L i e, 75
AL A 3R B H (B TAT) s #E MEA BrgR 2 17§
BREHOERR, THAEROOAZBH (B 1B),
BIPRTE PDA 3535 204535 14 K, 58 o W (s W 22
TR, BT 2 KPR, 247 H R —
EEI1CHTC),

98

number: KF558875) . i 115 NCBI ) GenBank 7%
PEh E A AZIRF 5 JEAT Blast LLXT, 455K KW, &
¥k 199 5 Sarocladium oryzae ( HG965026 ) #H{L) £
151,35 99% . 7F GenBank HHiEHS X AR 1 51 5
IR T8, i — PR R G L EW (E 2),
GBI EM T HEY) P Y E AR M R 199 B
TE M 18 (Sarocladium oryzae)

L99 (KF558875)
og| Sarocladium oryzae (HG965026)
Sarocladium ory=ae (KT291730)

Sarocladium oryzae (KT291728)
Sarocladium ory=ae (HG965027)
Sarocladium attenuatum (KI777680)
Sarocladium orv=ae (HG965028)

Sarocladium attenuatum (KI777679)

Sarocladium kiliense (KX384658)
Sarocladium kiliense (LN864540)

100 | Sarocladium kiliense (AY138846)
Sarocladium strictum (GU595023)

Sarocladium zeae (KU204767)

Sarocladium zeae (EU272903)
100 | Sarocladium strictum (AY428789)

Acremonium variecolor (HE608648)

A
0.02

E2 WEEH LY ET ITSHDNA FIHMENRERER
Fig. 2 Phylogenetic tree of endophytic fungi 1.99 based on ITS-rDNA

2.2 EERAVEE R

PRIMR 199 1Y & e T R W FF TR 4 B €0 7 8 2K
IR 20 R R B TR AT A — 2 AR, X6 4
B (P ) 2 3K TR R 7R 240 A1 P 2% B AT 1 41 o 4 FH A
LI REITE 14,5 mm Z247 (R 1) s 224 Hl 245251
FEH TRIAR 199 1) 2 e YR 7 e S0 Al s TRT 14 4100 11 %6
IR F] 80% it HoAs S5 FL A A0 R T 15% (£
1o
2.3 ZHHMETE
EW1L ik, B TRE; X0 C,
H,, O,N,, HR-ESI-MS: m/z 243.097 6 [ M +
H]*;'H NMR (400 MHz, CD,0D)§:7.84 (1H,d, J
= 1.1 Hz,H-1),6.30(1H,t,J = 6.8 Hz,H-7),
4.49 ~4.40 (1H, m,H-5),3.98 ~3.87 (1H, m, H-
8),3.78(2H,ddd,J = 28.2,12.0,3.4 Hz,H9),

2.34~2.16(2H,m,H-6) ,1.90(3H,d,J = 1.1 Hz,
H-10) ;" C NMR(100 MHz,CD,0D)§:170.0(C4) ,
155.0(C-3),140.7(C-1),114.1(C2) ,91.3(C-5),
88.8(C-7),74.7(C-8),65.4(C9),43.7(C-6),
15.0(C-10) o DA %ot 55 Scik' 450 Ko A —
S E AW N deoxythymidine (WLIE] 3) .
EW2 Aok B THRE; 2 +XH8 C,
H,, O,N,, HR-ESI-MS: m/z 282.119 5 [ M +
H]*;'H NMR(400 MHz,CD,0D)§:8.24 (1H,s, H-
2),8.09(1H,s,H-5),5.96 (1H,d,J = 6.0 Hz, H-
6),4.39(1H,dd,J = 4.9,3.0 Hz, H-7),4.36 ~
4.31(1H,m,H9) ,4.06(1H,q,J = 2.7 Hz,H-8),
3.79(1H,dd,J = 12.6,2.5 Hz,H-10),3.65(1H,
dd,J = 12.6,2.7 Hz,H-10),3.32(3H,s,H-11);
“C NMR (100 MHz,CD,0D)§:156.2(C-1),152.2
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F1 HEFk L9 ZERMINEEGE
Table 1

Antimicrobial activities of

fermentation broth of strains 1.99

MERCR

Inhibition effect

TR

Tested microorganism

4 Bacterium

KIGFH E. coli ‘4
S ORAERE S. aureus o+
IR FEHH TR 1 S5 BE T X. oryzae pv. oryzicola + o+
F# Fungi

MEEEAE S. scleotiorum 5%
FRRAZEIE F. oxysporum f. sp. sesami 8%
INETREE G. zeae 6%
IKFEFEIRIR T M. grisea 12%
IKFELAGHE R. solani 80%

- WIS + AR B AR E 10 ~ 12 mm; + + R B B AR
FE12 ~15 mm; + + + R EEHEKT 15 mm,

Note: — :No obvious activity; + : Inhibition diameters 10-12 mm; + + ;
Inhibition diameters 12-15 mm; + + + :Inhibition diameters greater than

15 mm.
(C-2),148.6(C-3),140.4(C-5),119.6(C4) ,87.8
(C-6),87.0(C-7),83.2(C9),69.4(C-8),61.8(C-
11),57.4(C-10) o PA_b-%cdhs 5 Sciikt ™ 41 1 S dhs 5%
R—, KB ZALEY) N 2’ -0-methyladenosine

HE®M3  HEEE ETHRE; 5N
C,H,, O,N,, HR-ESI-MS: m/z 227.067 4 [ M-
H] ;'H NMR (400 MHz,CD,0D)8:8.00(1H,d,J =
8.1 Hz,H-3),6.41 ~6.19(1H,m,H-5),5.71 (1H,
d,J =8.1Hz,H4) ,4.40(1H,dt,] = 6.4,3.3 Hz,
H-7),3.94 (1H,dd,J = 6.8,3.4 Hz,H-8),3.80
(1H,dd,J = 12.0,3.3 Hz,H9) ,3.73(1H,dd,J =
12.0,3.7 Hz,H9) ,2.31 (1H,ddd,J = 13.6,6.2,
3.4 Hz, H-6),2.23 (1H,td,J = 7.2,3.6 Hz, H-
6);" C NMR (100 MHz, CD,0D) §:164.8 (C-=2),
150.8(C-1),141.1(C-3),101.2(C4),87.6(C-5),
85.2(C-7),70.8(C-8),61.4(C9),40.0(C-6), VI
Rl S Sk I R A — 2, R AR A
A 2'-deoxyuridine,

EWw4 TOES HETHE 51N
C,H,,O,N,, HR-ESI-MS: m/z 243.062 8 m/z [ M-
H] ;'H NMR (400 MHz,CD,0D)8:8.03(1H,d,J =
8.1 Hz,H4),5.92(1H,d,J = 4.6 Hz,H-3),5.72
(1H,d,J = 8.1 Hz,H-5) ,4.18(2H,dt,J = 9.8,
5.1 Hz,H-9) ,4.03(1H,dt,J = 4.4,2.9 Hz,H-3),

3.86(1H,dd,J = 12.2,2.7 Hz,H-6),3.75(1H,
dd,J = 12.2,3.1 Hz,H-7);”C NMR (100 MHz,
CD,0D)5:164.8(C-1),151.1(C2),141.3(C4),
101.2(C-3),89.3(C-5),85.0(C-8),74.3(C-6),
69.9(C-7),60.9(C9) . LI E¥d 5 scuk!™ il
B A3 SR ZAE WA uridine

hEWMSs kR BETHRE; 2 T+XH8 C,
H,,O,N,, HR-ESI-MS:m/z 268.103 7 [M-H] ;'H
NMR (400 MHz, DMSO-d,)8:8.35(1H,s, H7-OH) ,
8. 14(1H,s, H8-OH) ,7.38 (2H, s, HI-NH2) , 5. 87
(1H,d,J = 6.2 Hz,H10-OH) ,5.58 ~5.39(2H,m,
H-10),5.21 (1H,d,J = 4.6 Hz,H-5),4.61 (1H,
dd,J = 11.3,6.1 Hz,H-2) ,4. 14(1H,dd,J = 7.6,
4.6 Hz,H-6),3.96(1H,q,J = 3.2 Hz,H9) ,3.67
(1H,dt,J = 12.0,4.0 Hz,H-7),3.6 ~3.5(1H,m,
H-8) ;”C NMR(100 MHz,DMSO-d,)8:156. 6(C-1) ,
152.8(C-2),149.5(C-3),140.4 (C-5),119.8 (C-
4),88.4(C-6),86.4(C-7),73.9(C-8),71.1(C9),
62. 1(C-10) . LA b Hdf 5 gk ™ 4 Fo e 5 A —
A 2B YR adenosine

wEWme Wuk, % TN 7+ K Cy
H,, 0,, HR-ESI-MS: m/z 295.247 7 [ M-H] ;'H
NMR (600 MHz, CDCL, ) §:5.40 ~5.33 (1H, m, H-
10),2.03 (2H,dd, /] = 11.6,6.2Hz, H2), 1. 64
(3H,dd,J = 14.4,7.1Hz, H-19),1.36 ~ 1.22
(28H,m,H-3 ~8,H-11 ~17),0.90(3H,t,J = 7.0
Hz,H-18) ;" C NMR (150 MHz, CDCL,)$§:179. 7 ( C-
1),130.0(C-9),129.7(C-10),34.0(C-2),31.9(C-
8),29.8(C-11),29.7(C-3),29.7 ~29.4(C4 ~
C7),29.7 ~28.9(C-12 ~C15),27.2(C-16) ,24.7
(C-17),22.7(C-19),14.1(C-18) , DI EHIE 5
Bk A0 B AR — B R AL A (E)-9-
methyloctadec-9-enoic acid,

EWMT HaER,ETED; 7 THR Cy
H,, 0,, HR-ESI-MS: m/z 429.263 6 [M + H] ",
451.3040 [M +Na] *;'H NMR (600 MHz,CDCI,)§:
6.52(1H,d,J = 8.5 Hz,H-7),6.26(1H,d,J =
8.5 Hz,H6),5.24(1H,dd,J = 15.2,7.7 Hz, H-
22),5.16(1H,dd,J = 15.3,8.4 Hz,H-23) ,4.02 ~
3.94(1H, m,H-3),2.12(1H,ddd,J = 13.8,5.0,
1.8 Hz, H20),2.06 ~2.01 (1H, m, H24),1.98
(2H,dd,J = 10.3,6.7 Hz,H-2),1.95 ~1.92(1H,
m,H-25),1.87 (2H,dd,J = 13.2,7.0 Hz, H4),
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1.79 ~1.74(1H,m ,H-17) ,1.71 (1H,dt,J = 13.4,
3.4 Hz,H9),1.64 ~ 1.55(3H, m, H-14, H-15),
1.55~1.45(4H, m,H-12,H-16) ,1.45 ~1.33(3H,
m, H-18),1.32 ~1.20 (3H, m, H-11, H-1), 1. 01
(3H,d,J = 6.6 Hz,H-28),0.92(3H,d,J = 6.8
Hz, H-21),0.86 ~ 0.89 (9H, m, H-26, H-27, H-
19);"C NMR (150 MHz, CDCL,),5:135.4(C-6),
135.2(C-7),132.3(C-22),130.7(C-23),82.2(C-
8),79.4(C-5),66.4(C-3),56.2(C-14),51.7 (C-
10),51.1(C-13),44.6(C9) ,42.8(C-17),39.8(C-
22),39.3(C-20),36.9(C-24),34.7(C-25),33.1
(C-1),30.1(C4),28.7(C-15),23.4(C-16),20.9
(C-11),20.6 (C-18),20.0(C-19),19.7 (C-21),
18.2(C-26),17.6(C27),12.9(C-28), L\ - %¥
530k HGE B AR — B, BRI AN er-
gosterol peroxide,

wams8 HOdhiE, E TR G,
H,, O,, HR-ESI-MS: m/z 567.301 1 [ M-H ] ;'H
NMR (400 MHz, CDCl,)§:7.31 (1H, m,H-1),5.90
(2H,m,H-2,H-16) ,5.23(1H,s,H-6) ,5. 11 (1H,s,
H-24),2.74(1H,dq,J = 9.2 Hz,6.8 Hz,H4),
2.61(1H,d,J = 13.2 Hz,H9),2.57(1H, s, H-
13),2.45(2H,d,J = 7.1 Hz,H-22) ,2.47(1H,d,J
= 12.7 Hz, H-12a),1.84 (1H, m, H-12b), 2. 26
(1H,d,J = 11.6 Hz,H-5),2.27(1H,s, H-15a),
1.90(1H,s,H-15b) ,2. 10(2H,d,J = 11.4 Hz,H-
23),2.11(3H,d,J = 11.4 Hz,C6-OCOCH, ) ,1.99
(1H,m,H-11a),1.57(1H,m,H-11b) ,1.96(3H,m,
C16-0COCH,),1.69(3H,s,H-27),1.61(3H, s, H-

pH
X D\/OH
J\N o

HN

26),1.47(3H,s,H-19),1.27(3H, m, H28) ,1. 18
(3H,s,H-29),0.93 (3H, s, H-18) ;" C NMR (100
MHz,CDCL,)8:157.3(C-1),127.8(C-2),201. 4 ( C-
3),40.4(C4),47.2(C-5), 73.8(C-6),208.8(C-
7),52.7(C-8),41.7(C9),38.2(C-10),23.9(C-
11),25.9(C-12),49.4(C-13),46.6 (C-14) ,40.6
(C-15),73.5(C-16),147.7(C-17) ,17.9(C-18) ,
27.5(C-19),130.4(C-20),174.1(C-21),28.6(C-
22),28.3(C-23),122.8(C-24),132.9(C-25),17. 8
(C26),25.8(C-27),13.1(C-28),18.4(C-29),
168.9 ( C6-OCOCH, ), 20.8 ( C6-OCOCH, ), 170.2
(C16-0COCH,) ,20. 5(C16-0COCH, ) , LI I ¥k#t 5
SCHR HRE B AR — B, B E A AW N helvol-
ic acid,

wEWY Tk, s TN Xk G,
H, O,, HR-ESI-MS: m/z 355.213 1 [M-H];'H
NMR (600 MHz, CDCl,)§:5.33 (1H,s,H-1") ,4.13
(2H,m,H9,H-10),3.92(1H,s,H-1"),3. 72 (2H,
m,H-3"),3.58 (1H, m,H-2"),2.33(2H, m, H-2),
2.00(1H,m,H-8),1.61(2H,m,H-11),1.27(22H,
m,H-3 ~7,H12 ~17),0.87(3H,s,H-18) ;”C NMR
(150 MHz, CDCl,),8:74.4(C-1), 130.0(C-10),
129.7(C-9),70.2(C-1") ,65.0(C-=2") ,63.4(C-3),
34.1(C2),31.9(C-11),29.7(C-8),29.6 ~28.9
(C3~7,C-16,C-17),28.7(C-12),27.2(C-13),
24.9(C-14),22.7(C-15),14.1(C-18) ., L) I % ¥
Scmk " SR A — B KR A (92) -

glycerin-1-monooleate ,

3 &M ~10 BEEH

Fig.3  Chemical structures of compounds 1-10
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HEWI10 ToEMPR, E TE 70700 Cy
H,, 0,, HR-ESI-MS: m/z 279.232 9[M + H] ",
301.179 6 [M +Na] *;'H NMR (600 MHz,CDCL, )§:
7.73(1H,d,J = 3.4 Hz,H-3),7.55(1H,d,J =
3.9 Hz,H4),4.32(2H,t,J = 6.2 Hz,H-8),1.77
~1.70(2H,m,H9) ,1.46(2H,dd,J = 14.5,7.1
Hz,H-10),1.00 ~ 0.95 (3H, m, H-11);” C NMR
(150 MHz,CDCl;)§:167.8(C-1,C-1"),132.3(C-2,
C-7),130.9(C-3,C-6),128.9(C4,C-5),65.6(C-
2,C8'),30.6(C-3",C9),19.2(C4",C-10),13.8
(C-5',C-11) o PAE3o¥a- 5 30k 4 s S A —
2, WEAE Yl dibutyl phthalate
2.4 HMEFEENESESR

XEE Y1 ~10 AT TN E , Kbk &9
7 X E. coli AEIFMHIVER, AL 5% 6.8 F110 4335
XTI E. coli . S. aureus F1 X. oryzae pv. oryzicola 5 — &
PRI AR T A4, T H A A 5 ) I A e 3 1D S 4 4 o]
WML 2) o 7o L&Y 6 719 BA iyl
T KRR E B AE R (WL 3) .

F2 BENEYINHEREREENE/NMIERE (MIC)
Table 2 Minimum inhibitory concentrations ( MIC)

of the compounds against pathogenetic bacteria

wEY

Compound E. coli S. aureus  X. oryzae pv. oryzicola
6 10 £0.5 46.3+2.3 18.5+1.7
7 20.7 1.2 - -
8 3.10 £0.3 12.5+0.8 17.9+2.1
10 45.6+2.6 38.4+1.5 16.8 0.7
i 1.0+0.03 5.0+0.05 5.0+0.13

Streptomycin

TE AR ng/mL B, AL T 3 K- T s

Note: All values are in pg/mL, each experiment was repeated three

times ;-:No obvious activity.
R3 B EIDEH KFE SURG R E R ) 2R
Table 3  Inhibitory ratio of the compounds

against pathogenetic R. solani

ot elEES
Compound Inhibition ratio( % )
6 42.0+0.8
8 5.0+0.5
9 71.0£1.2

TE AR ER 3 K.
Note : Each experiment was repeated three times.

3 &ig

1E4 A RIR 2 B A RS N AR T 2 R B R AR

PRI A DA PR A . miTT, TR
N—FRFR 2 B AR AR N A2 2R TR Streptomyces sp. S123
H1 435 2| nigericin £ 17-0-demethylgeldanamycin , H
A nigericin Xf S. aureus ., B. subtilis ) R. solani ‘g7
R ARG 5 I Streptomyces sp. PRhS +14y
BRI AR W R T Eg. Je H R E % | 13-do-
cosenamide \ }ff K i 2, Hd JE H A 1 % | 13-do-
cosenamide X /KR SUAK I B B AT — a2 MDA G A
T RS ERNAE WS AW 2N, 7T hE
B LRI R IRIGVEAL S ™, R AR 3 A 06 B3k
TTHRAIZ Y

ACHRIE T — MR & B AR N A R 199, H:
LA B 0% 0 T T 200 R R L TR A AR T A
L5 T AV R 5 T B, B 199 % Ry gy
Bi%: (Sarocladium oryzae) . iy KR IR T 4081,
S 7K A T DB ) i L TR S, AT KRR T A
B A SY 32 AR rh e L5 B /K R R Pt 0 VO 1
JEHLA B 9A 45 05 1 A e R AR
FAYIRESEAR DR, A DCAE Y N A R R
BF 5 W o LA 3H . Tschen'™ MK A% I EL I S.
oryzae W73 B5 H—Fh 5 [ EARABL L) B 19 4 KRG
ZERO BT R A W it E R (helvolic acid)
Sakthivel 25/ #£ S. oryzae AR I35 3% £ Hh A6 3] ¥k
A 1 ih 25 R A 85 TR R (cerulenin) |, JEAR
W AR GRS K RS b on] BE R FEROVE . e
J& ,Cortes et al. P X HIRIEHEZEN S. oryzae 4%
YT REA:R S8, AR 28 55T, S. oryzae #LEEY)
SRR AR 63% , W RBU A T 7

ARICNAR & BPHEREINAE LA S. oryzae 199 /)
EE 10 SRS Y BRI G 8 A1, Hr 9 b
BBIE RN S. oryzae o Es1R 3] Hd, L&
W1 ~5 R THEERILEY B a A EE
LR BRIIRE , 2 5 KN 2 R0 AR B shpy iy, BA
O EE PR RO AR R IS
1.3 F1 4 HAT— 5 040 il 4 20 20 Tl 1) 3% 12, #ih 242
S A el St Tt o i O 28 1 A R B ) 4
JHL, ZE DR B Y A T TR T T R AR A,
A MR A AT RE LA VR e O PO B TG P . 1k
GV T T8I A0 R I s AR T R S
R A0 A 35 T L AR A 8 R % R P
PR AN B P T YA R A 0y S v, 1 Ak, Zhao
25150 B EL A v A A R B 90 T I i &L TG,
fH47.20 pg/mL, AT ED 1 ~10 #4717
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PESE , R IAEW) T X E. coli A HAFMHIVEM , L
AH06.8 Fil 10 BI B Xt E. coli | S. aureus F1 X.
oryzae pv. oryzicola Y44 — & BYMHITEME , ML 54 6
F9 XK R SR TR A 00 T, A Ak S PR
JEBLI B0 ARG M . AR AR 2 B AR IN AR

H

TR AR AR My B T R A= B 17 FH B4 1 ki

&% 3k

10

11

Stone JK. An overview of endophytic microbes ; endophytism
defined,3[ M ]. New York : Marcel Dekker,2000:3-29.
Pavlova AS, Leontieva MR, Smirnova TA, et al. Colonization
strategy of the endophytic plant growth-promoting strains of
Pseudomonas fluorescens and Klebsiella oxytoca on the seeds,
seedlings and roots of the epiphytic orchid, Dendrobium nobi-
le Lind1[ J].J Appl Microbiol ,2017,123,217-232.

Cragg GM,Newman D]J. Natural products:a continuing source
of novel drug leads[ J]. Biochim Biophys Acta Gen Subj,
2013,1830:3670-3695.

Luo F,Wang Y, Zeng QG, et al. Diversity and plant growth
promoting activities of the cultivable rhizobacteria of Dongx-
iang wild rice( Oryza rufipogon) [ J]. Biodivers Sci( 4 4%
M) ,2011,19 :476-484.

Xu L,Meng W, Cao C. Antibacterial and antifungal compounds
from marine fungi[ J]. Mar Drugs,2015,13:3479-3513.

Zhang ZB,Deng YM, Xiong YY , et al. Isolation of endophytic
actinomycetes from Dongxiang wild rice( Oryza rufipogon) and
analysis of secondary metaholite of active strain SI123[J]. Mi-
crobiol China(f#2E¥2#B3Rk) ,2015,42 :1662-1670.

Bao JY,Zhang 7B, Xiao YW et al. Antibacterial and antifun-
gal secondary metabolites produced by endophytic actinomy-
cete Streptomyces[ J]. Nat Prod Res Dev( KIRF=HWt5% 5
H k&) ,2018,30.:1933-1938.

Wang Y, Gao BL,Li XX, et al. Phylogenetic diversity of cul-
turable endophytic fungi in Dongxiang wild rice ( Oryza rufi-
pogon Griff) , detection of polyketide synthase gene and their
antagonistic activity analysis [ ] ]. Fungal Biol, 2015, 119;
1032-1045.

Li G, Kusari S, Lamshoft M, et al. Antibacterial secondary
metabolites from an endophytic fungus, Eupenicillium sp.
LG41[J].J Nat Prod ,2014,77.2335-2341.

Yang YY,Wang C, Xian HH, et al. Antimicrobial activity and
fermentation technology of marine actinomycete strain H74-
18[J]. Chin J Mar Drug ( H [E B 254) ,2020,39(5) ;
52-58.

Zhang AL, Yu M,Xu HH, et al. Constituents of Dendrobium

devonianum and their antioxidant activity[ J]. China J Chin

12

13

14

15

16

17

18

19

20

21

22

23

Mater Med ( 7 [E 257478 ) ,2013,38 :844-847.
Martinez-Montero S, Fernandez S, Rodriguez-Pérez T, et al.
Improved synthesis and isolation of 2"-0-methyladenosine ; ef-
fective and scalable enzymatic separation of 2'/3’-0-methy-
ladenosine regioisomers [ J ]. Eur J Org Chem, 2009, 19.
3265-3271.

Shi XF,Tang XL,Li GQ,et al. Studies on chemical constitu-
ents of the south China sea gorgonian Muriceides collaris[ J].
Chin J Mar Drug( WP #2549 ) ,2009,28(2) :18-21.
Rosemeyer H,Toth G,Golankiewicz B, et al. Syn-anti confor-
mational analysis of regular and modified nucleosides by 1D
"H NOE difference spectroscopy:a simple graphical method
based on conformationally rigid molecules[ J].J Org Chem,
1990,55 :463-464.

Kianfé BY, Kiihlborn J, Tchuenguem RT,et al. Antimicrobial
secondary metabolites from the medicinal plant Crinum glau-
cum A. Chev. ( Amaryllidaceae) [ J].S Afr J Bot,2020,133;
161-166.

Ames DE, Bowman RE. Synthetic long-chain aliphatic com-
pounds. IV. Some methyl-substituted oleic acids[J].J Chem
Soc,1951:1087-1092.

Kim DS,Baek N-I,0h SR, et al. Anticomplementary activity
of ergosterol peroxide from Naematoloma fasciculare and re-
assignment of NMR data[J]. Arch Pharm Res, 1997, 20
201-205.

Luo XW,Zhou XF, Lin XP,et al. Antituberculosis compounds
from a deep-sea-derived fungus Aspergillus sp SCSIO
Ind09FO1[J]. Nat Prod Res,2017,31(16) :1-5.
FuY,Weng Y,Hong WX, et al. Efficient synthesis of unsatu-
rated 1-monoacyl glycerols for in meso crystallization of
membrane proteins| J ]. Synlett,2011(6) :809-812.

Wang XQ, Feng JJ, Tian Y, et al. Melamine-formaldehyde
aerogel functionalized with polydopamine as in-tube solid-
phase microextraction coating for the determination of
phthalate esters[ J]. Talanta,2019,199.317-323.

Lyu X, Yang X, Jiang R, et al. Indoor biological activity and
field control effect of different fungicides against Sarocladium
oryzae( Sawada) W. Gams. et Webster [ J |. Agrochemicals
(424),2020,59:450-454.

Peeters KJ, Haeck A, et al. Morphological , pathogenic and
toxigenic variability in the rice sheath rot pathogen Sarocladi-
um oryzae[ J]. Toxins,2020,12(2) ;109.

Tschen JSM, Chen LL, Hsieh ST, et al. Isolation and phyto-
toxic effects of helvolic acid from plant pathogenic fungus Sa-

rocladium oryzae[ J]. Bot Bull Acad Sin,1997,38:251-256.
(T#%7R)





