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1
1.1 . (200 ~300 ) H :
Sephadex LH=20 GE ; C48 FUJI ; NMR Bruker AV-500
TMS ; MS Autospec3000 ; Waters1525 Waters
C18 (250 mm x 10 mm 5 pm) . Solarbio 4 - -a-D-
( PNPG) . . ( DNTB) .« — ( ).
Sigma ; ELX - 800 11- -2 - ( DP-
PH) aladdin o
1.2 ( Sipunculus nudus) 2015 8
SCSKFD03 ITS (Aspergillus sp.) o
1.3 ( PDA) 28 C 3~5d. 60 1.
2 ( 20 g 10 g KH,PO,0.5¢g MgSO, +7H,00.3 ¢ 10 g 3g
1 g 20 ¢ pH 6.5 1 1) 1 000 ml ( 300mL )
121 C 25 min o
30 d.
1.4 o 2
3 18.5 go 80% 24 h
3 3 3
23 g,
HPLC
41.5¢ . (41.5 g) ( ) 10 1~1 2
5 (Fr.1~Fr.5). Fr.2 (3 g) ( 35% ~100%
) Sephadex LH220( 100% ) 1 (1.6 mg) 7 (9.4 mg)
HPLC( Cjq 60% / ) 4 (t,12.5 min; 2.6 mg)
5 (1,15.0 min; 2.0 mg) - Fr.3 (2 g) ( 40% ~100% )
Sephadex LH20( 100% ) 2 (2.0 mg)
3(5.0mg) . Fr.4 (1.5¢) Sephadex LH20( =1 1)
5 (4.4 mg) .
1.5
1.5.1 DPPH 1 mg 20 pL ( DMSO)
10 pl 90 pL (5g-L".
(5g-L7", DPPH 0.0256 g 100 mL
DPPH 4 C 10 o 20 pL
180 wL DPPH (A); 20 uL 10 % DMSO - 180 wL DP-
PH (B): 20 L ( ) 180 uL DPPH
20 pL 180 uL (4, - 200 pL. 96
25 C 30 min 515 nm oD
DPPH o DPPH o

= 1 -(A-4) /B x 100 %



250 2017
tA oD ;B oD A, oD .
1.5.2 DMSO o (50 mg+ L"),
110 plL (pH 8.0) 10 pL 40 pl. (0.2mg L") 96 30 °C
20 min DTNB (2.48 g+ L") (1.81 g+ L") 40 pL
200 pLo 30 min 405 nm . (
0.33 pmol * L") DMSO ( 0.1%) 3 .
=(E -8) /E x 100 %
' E S o
1.5.3 «- DMSO (5g-L",
0. 1 mol L' (pH6.8) 70 uL. 96 20 L2 U ml™ o-
10 pL 37 C 15 min 2.5 mmol « L™"  PNPG 20 pL
37 C 15 min 80 pL 0.2 mol * L™'  Na,CO, 200 pL.
400 nm . ( 0.25g+L7") DMSO(
0.5%) 3 . o - .
=(E -S) /E x 100 %
' E 7S o
2.
2.1 7 'H "CNMR  MS 1~7

1
NMR  DEPT
m H3) 5.66 (1H
Hz H-22)

428 ( m/z: 451

"H-NMR "C-

M +Na *)

1 1~7
Fig.1 The chemical structures of compounds 1 -7
ESI-MS
CxH, 0,

s HY) 5.35(1H dd J = 15.2 7.4 Hz

7.'"HNMR ( CD,0D 500 MHz) 6, 4.04 ( 1H
H23) 5.20 (1H dd J = 15.2 7.9
1.07 (3H d J = 6.6 Hz H21) 0.96 (3H s H-9) 0.92(3H d J = 6.8 Hz H=28) 0.84
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(3H d J =6.8Hz H27) 0.82(3H d J = 6.8 Hz H=26) 0.61 (3H s H-8) .,””C-NMR ( CD,0D
125 MHz) 6,:201.5 (C-6) 167.1 (C-8) 136.7 (C=22) 133.6 (C=23) 120.5 (C3) 78.2 (C5) 68.1
(C3) 57.3 (CH7) 56.9 (CH4) 45.8 (C-3) 45.4 (CH0) 44.4 (C9) 41.2 (C=20) 41.7 (C=24)
39.8 (C4) 34.3 (CH2) 34.0(C25) 31.5(C=2) 31.1(CA1) 29.1(CH6) 22.6 (C4) 21.6 (CA5)

20.5 (C=21) 20.1(CH9) 18.2 (C=26) 16.7 (C27) 14.4 (C28) 13.1 (CH8) . 8
3B Sa-dihydroxy{ 22E 24R) -ergostad 22-dien-6-one.
2 ESI - MS 458(m/z: 481 M +Na ") '"HNMR “C-
NMR  DEPT C,H,0, 7.'HNMR ( CD,OD 500 MHz) §,:5.76 ( 1H

d J =2.2Hz H) 4.80 (1H d J = 1.3 H28b) 4.78 (1H brs H=28a) 3.94 (1H dd J =7.8
9.0Hz H4) 3.53 (IH m H3) 3.40 (IH dd J =9.3 6.3 H=26b) 3.35(3H s H-OCH,) 3.25
(IH dd J =9.3 7.3 H=26a) 2.40 (1H sext J = 6.9Hz H25) 2.23 (1H m H9) 2.16 (1H d
J =9.8Hz HS) 2.14 (1H m H=23b) 2.09 (1H m H-4) 1.88 (1H m H=23a) 1.80(1H m H-
22b) 1.45 (1H m H=20) 1.42 (1H m H=22a) 1.35 (1H m H47) 1.05(3H d J=7.0 Hz H-
27) 0.98 (3H d J= 6.5Hz H21) 0.96 (3H s H49) 0.61 (3H s H-8). 13C-NMR ( CD30D
125 MHz) 5C:202.2 (C-6) 166.3 (C-8) 152.7 (C=24) 123.3 (CJ) 108.7 (C28) 77.0 (C=26) 74.1
(C3) 72.3(C4) 59.0 (C-OCH3) 58.7 (C=5) 56.3 (C47) 55.9 (CH4) 50.1 (C9) 45.0 (C43)
40.2 (CH0) 40.0 (C-25) 38.8 (C42) 36.0 (C=20) 35.8 (C=22) 34.4 (C4) 31.5(C=23) 27.7 (C6)

26.9 (C2) 22.7 (CA5) 21.5 (C41) 18.9 (C=21) 17.4 (C27) 14.6 (C49) 12.6 (C48) .
9 38 4a-dihydroxy26-methoxyergostad 24 (28) -dien-6-one.
3 ESI-MS 396(m/z; 419 M +Na ') '"HNMR “C-
NMR  DEPT CyH,, 0 7.'"HNMR ( CD,0D 500 MHz) §,:5.57 (1H

d J=56HzH-6) 538 (1H dt J =5.3 2.6Hz HY) 5.22 (1H dd J = 15.3 7.2Hz H=22)

5.17 (1H dd J =15.3 7.7 Hz H23) 3.64 (1H m H3) 2.47 (1H m H4a) 2.28 (1H m H-
4b) 1.03 (3H d J = 6.6 Hz H=21) 0.95 (3H s H48) 0.92 (3H d J = 6.8 Hz H=28) 0.84
(3H d J =7.2Hz H27) 0.82(3H d J =7.2Hz H26) 0.63(3H s H49) .CNMR ( CD,0D

125 MHz) 8,:141.5 (C-8) 139.9 (C=5) 135.7 (€=22) 132.1(C=23) 119.7 (C-6) 116.4 (C7) 70.6
(C3) 55.9 (CA7) 54.7 (CH4) 46.4 (C9) 43.0 (C24) 42.9 (CH3) 41.0 (C4) 40.6 ( C=20)

39.2 (CH2) 38.5(C) 37.2 (CH0) 43.0 (C=24) 33.3 (C=25) 32.2 (C=2) 28.5(Cd6) 23.2 (C-
15) 21.3 (C=21) 21.2 (C41) 20.0 (C27) 19.8 26) 17.8 (C28) 16.4 (C-49) 12.2 (C48) .

10 (22E 24R) -ergosta5 7 22-rien38-ol.
4 ESI-MS 352(m/z:375 M +Na *) '"HNMR " C-
NMR  DEPT C,, Hy NO, 11,'HNMR ( CDCl, 500 MHz) §,:7. 61

(IH s H3) 7.41 (2H d J = 7.6 Hz HA8/H22) 7.37 (2H t J = 7.6 Hz HH9/H21) 7.29
(IH t J =7.6Hz H20) 5.73 (1H dq J = 16 7 Hz H45) 5.37 (1H ddq J=15 8.6 2 Hz
H44) 4.82(1H dd J =11 9 Hz HA3) 2.78 (1H dd J =10 3.5Hz HY) 1.77 (1H m H-
8) 1.76 (1IH m H-la) 1.73 (1H m HH2) 1.71(3H dd J =7 2Hz HH6) 1.60 (2H m H-
9a/H9b) 1.60 (1H m HAIb) 1.52 (1H m H-0a) 1.39 (IH m H-Ob) 0.86 (3H d J =7
Hz H-23) ."CNMR (CDCl, 125 MHz) §.:158.5 (Cd) 157.8 (C-5) 133.8 (C4d7) 131.2 ( C45)
129.8( C-H4) 129.4 (C3) 129.4 (C48) 129.4 (C=22) 128.4 (C=21) 128.4 (C49) 127.5 ( C20)
113.6 (C6) 111.2 (C4) 78.2 (CH43) 38.1 (C) 35.9 (C8) 35.8 (C9) 35.2 (C42) 26.5 (C-
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11) 20.9 (C40) 20.5(C23) 18.0 (CH6) . 11
leporin Bo

5 ESI-MS 444 (m/z 467 M +Na *) 'H-
NMR “"C-NMR  DEPT Cp Hog Oy 11,

"H-NMR ( CDCl, 500 MHz) 8,:7.85(2H d J =8.5Hz H3’/7’) 6.91 (2H d J =8.5Hz H-
47/6°) 5.89 (1H d J = 4.0Hz H%6) 5.17 (1H dt J = 17.5 3.0 Hz Hdla) 4.83 (1H m H-
11b) 4.49 (1H d J = 11.5Hz H-4a) 4.38 (2H brs H-S) 3.86(1H d J = 11.5 Hz H-4b)
2.68-2.76 (IH m HJa) 2.48 (1H d J = 19.5 Hz HJb) 2.472.52 (1H m Hda) 1.95 (1H
s HS) 1.87 (3H s H-OAc) 1.834.90 (1H m H3a) 1.794.85 (IH m H=2a) 1.51 —1.57
(1H m H2b) 1.31-1.37 (1H m H-1b) 1.18 -1.25 (1H m H3b) 1.12 (3H s H43)."C-
NMR ( CDClL, 125 MHz) §.:175.1 (C42) 171.9 (14-0Ac) 170.0 (C9) 167.3 (C4’) 163.8 (CS5’)
133.3 (C37/7°) 122.8 (C2’) 122.2 (C=8) 116.9 (C4’/6") 73.5 (CA1) 68.2 (C45) 68.1 (C-
6) 64.8 (C-H4) 55.1 (C5) 44.8 (C-0) 39.4 (C4) 38.0 (C3) 32.4 (Cd) 30.5(CH) 28.5(C-

13) 21.2 (14-0Ac) 19.3 (C=2) . 12 astellolide G
6 ESI-MS 486( m/z:509 M +Na *) '"HNMR " C-
NMR  DEPT C,Hy, 0, 12,'H-NMR ( CDCl, 500 MHz) §,:7.87 (2H

d J=85Hz H3'/7") 6.87(2H d J =8.5Hz H4’/6") 5.8 (1H d J =4.0Hz H-6) 5.12
(1H dt J =17.5 2.5Hz Hdla) 4.87 (1H m H4Ib) 4.52 (2H d J = 11.5 Hz H-4a) 4.42
(2H brs H45) 3.89 (1H d J = 11.5 Hz Hd4b) 2.70-2.78 (1H m HZTa) 2.52(1H d J =
19.8 Hz H<b) 2.50-2.55(1H m H-a) 2.00 (3H s HH4-OAc) 1.94 (1H s H-=5) 1.89 (3H s H-
15-0Ac) 1.86-1.91 (1H m H3a) 1.80-1.84 (1H m H=2a) 1.52-1.57 (I1H m H2b) 1.33-1.39
(1H m H4b) 1.20-1.27 (1IH m H3b) 1.14 (3H s HH3) . 13CNMR ( CDCl, 125 MHz) §.:
175.5 (C42) 172.4(14-0Ac) 172.0 (15-0Ac) 167.8 (C9) 167.2 (Cd’) 163.4 (CS5’) 132.8 (C-
37/77) 123.3(C27) 121.3 (C8) 116.3 (C<4’/6") 72.8 (C41) 68.2 (Cd5) 67.3 (C6) 67.2 (C-
14) 54.5 (C5) 41.5 (CH0) 38.5 (C4) 37.7 (C3) 32.2 (CH) 29.6 (C) 28.0 (C4A3) 21.0 (14-
OAc) 20.7 (15-0Ac) 18.7 (C=2) . 13 astellolide B.

7 ESI-MS 470( m/z:493 M +Na *) '"HANMR " C-
NMR  DEPT C,H,, 0, 12.'"HNMR ( CDCl, 500 MHz) §,:8.02 (2H
d J=8Hz H3'/7’) 7.57(1H t J =8Hz HS5’) 7.47(2H t J =8Hz H4’/6’) 5.95(1H
m H-6) 5.00(1H dt J =17 2.5Hz Hdla) 4.88 (1H m HHIb) -+ 4.43 (2H brs HA5) 4.38
(IH d J =11.5Hz H-4a) 3.99(1H d J = 11.5 Hz H-4b) 2.70-2.80 (1H m H-Za) 2.35(1H
m HIb) 2.50-2.57 (1H m H-a) 2.11 (3H s H-4-0Ac) 1.97 (1H s H-S5) 1.90 (3H s HAS-
OAc) 1.86-1.95 (1H m H3a) 1.80-1.87 (1H m H=2a) 1.52-1.58 (1H m H-=2b) 1.33 -1.40
(IH m H4b) 1.20-1.27 (1H m H3b) 1.16 (3H s HA3) .”CNMR (CDCl, 125 MHz) §.:175.5
(C42) 170.9 (14-0Ac) 170.3 (15-0Ac) 166.3 (C9) 165.7 (C4’) 133.7 (C5’) 129.7 (C37/7’)
129.3 (C2’) 128.6 (C4’/6") 122.8 (C8) 71.3 (CA1) 67.1 (C45) 66.9 (C-6) 66.6 (CA4) 54.4
(C5) 40.7 (CH0) 37.9 (C4) 37.3 (C3) 32.0 (C4) 29.3 (CF) 28.0 (C43) 21.2 (14-0Ac) 20.8
(15-0Ac) 18.1 (C2) 13 astellolide A
2.2 7 DPPH . a-

1 235 6 DPPH
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24.7 % 10.3 % 17.4 % 29.7 %; 2 14.6 %;
4 - ICy  17.0 uM( ICy  301.4 uM) .
1 1-~7

Tab.1 Evaluation of bioactivities of compounds 1 —7

! % ! % - /
(50 mg+ L) (50 mg+ L) (pmol + L™') (ICy)

Sample code : . h LS . C ..
P Scavenging rate of free radical Acetyl cholinesterase inhibition rate o — glucosidase inhibitory activity

1 <10 <10 >1 000
2 24.7 2.9 14.6 £1.0 >1 000
3 10.3 +0.4 <10 >1 000
4 <10 <10 17.0£1.5
5 17.4 1.7 <10 >1 000
6 29.7+1.3 <10 >1 000
7 <10 <10 >1 000
Ascorbic acid

(0.5g-10) 62.0£0.4 - -

Tacrine
(66 g L") - 76.0 £0.8 -
Acarbose
(0.25g-L7") - - 301.4+1.2
3
o Aspergillus sp. SCS-KFDO03 7
(1~7) 2 ’ 3
Artemia salina Balanus amphitrite 1
N o=
o 2
35 6 4 o - o
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Analysis of Chemical Constituents from the Marine—derived
Fungus Aspergillus sp. SCS—-KFD03

ZHANG Yu' > KONG Fandong® MA Qingyun® XIE Qingyi” HUANG Shengzhuo®
ZHOU Liman® DAI Haofu> DENG Shiming' ZHAO Youxing’

(1. Ministry of Education Key Laboratory of Tropical Biological Resources/College of Ocean Hainan University
Haikou Hainan 570228 China; 2. Ministry of Agriculture Key Laboratory of Biology and Genetic Resources of Tropical Crops

Institute of Tropical Bioscience and Biotechnology Chinese Academy of Tropical Agricultural Sciences Haikou Hainan 571101 China)

Abstract: A strain SCS-KFDO3 of Aspergillus sp. was isolated from Sipunculus nudus collected from Haikou
Bay and fermented. Active constituents were isolated and purified from the fermentation broth and hyphae of the
strain SCS-KFDO03 by using various chromatographic techniques including Silica gel Sephadex LH220 column
and HPLC chromatography. Seven compounds ( 157) were extracted from the secondary metabolites of the strain
SCSXKFDO3 and identified as 38 Sa-dihydroxyH{ 22E 24R) -ergostad 22-dien-6-one( 1) 38 4a-dihydroxy26-
methoxyer gosta7 24(28) -dien-6-one (2) (22F 24R) -ergosta5 7 22-rien38-ol (3) leporin B (4) as-
tellolide G (5) astellolide B (6) and astellolide A (7) . The bio-activity evaluation of these compounds showed
that compounds 2 3 5 and 6 had a certain antioxidant activity towards DPPH free radical. The compound 2 also
exhibited a weak inhibitory activity against acetyl cholinesterase and the compound 4 had a higher inhibitory ac—
tivity against a-glucosidase than the positive control acarbose.

Keywords: Marine-derived fungus; Aspergillus sp.; chemical constituents; bio-activity



