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ma-TOF) (EYELA ) 1260 ( )
( ) Thermo ( ) ( )
( SUMMITP680A ) ; COSMOSIL (C18 250 mm x4.6 mm ID Na-
calai Tesque ) o C438 ( MB100-40/75 FUIL ) (200 ~300
60 ~ 80 ) GF254 ( ) Sephadex LH-20 (
Merck ) o
1.3 5 N ( DTNB) . ( Sigma ) a-
( Solarbio ) ( ) o
1.4 ©=95% 3

25.7 g~ 50.2 g 23.4 ¢,
(10 1-0 1) 10
(Frl ~Fr10) . Fr1(4.6 g) (70  30) oDS Sephadex LH20
(Vv V Vv =2 1 1) (C18 4 mL * min™'
200 296 nm V vV =75 25 ) Frd(3.0 mg 4.9 min) .
Frd (3.6 ¢) Sephadex LH=20 (v V. =1 1) (C18
4 mL ¢ min™' 290 320 nm V V =35 65 ) Fr5(16.1 mg
8.3 min) Fr6(1.6 mg 9.8 min) ., Fr5(4.8 g) (Vv V =60 40)
ODS (v v =10 1) Fr9(10.1 mg) . Fr6(2.4 g)
Sephadex LH20 ( ) - (v V =2 1)
Fr7(3.7 mg) Fr8(1.6 mg) . Fr7(2.8 g) (v vV =3 2) Fr1(9.8
mg) . Fr8(3.8 g) - (Vv V. =30 70) 0oDS
(C18 4 mL * min™' 220 274 nm V V. =20 80 ) Fr2
(15 mg 12.5 min) . Fr9(2.1 g) Sephadex LH -20 (v Vv =1 1)
(C18 4 mL ¢ min~'; 200 276 nm V vV =30 70
) Fr0(2.0 mg 8.6 min) Frl1(2.4 mg 8.7 min) . Frl0(4.5 g)
(v V =40 60) ODS Sephadex LH=20 ( ) Fr3(8.3 mg) .
1.5 o- 4 - —a-D- (PNPG) 7°®
o - o 0.2 mol * L™ - ( pH6. 8)
o - ( 250 mg *+ L")
N o -
o - o B(10 nL. 10%  DMSO - PBS +70 pL
PBS +20 pL PBS 2U mL™ o - ) 10 uL (5g-
L") +70 pL PBS +20 L PBS 2UmL™ a- DMSO
250 mg * L™ AO( 10 pL +90 pL PBS ) A(10 uL
+70 wL PBS +20 pL PBS 2U mL'a - ) BO( 10 uL
10% DMSO-PBS +90 uL.  PBS ) o 96 96 37 C
15 min 2.5 mmol * L™" 4 - -a-D- ( PNPG) 20 pL; 96
37 C 30 min 0.2 mol * L™"  Na,CO, 80 L 405 nm
OD o - o :
= (B-B,) -(A-4,) /(B-B,) x100%
tA oD ;B oD A, oD B,
0D
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1.6 Ellman =10 o
DMSO 110 pL PBS (0.1 mol + L' - pHS8.0) .10 pL
50 mg » L~ B(10 pL 2%  DMSO-PBS +110
pl PBS +40 pL PBS 0.1 Ue*mL™" ) (6.66 pmol
10 pL +110 pL PBS +40 ulL PBS 0.1U * mL"™" ) A0
(10 pL +150 pL PBS ) A (10 pL +110 pL PBS +40 ulL PBS
0.1 U+mL"™' ) BO(10 wl.2% DMSO - PBS +150 ul.  PBS
) 96 96 30 °C 20 min DTNB(2.48 g+ L")
(1.81 g+ L") 40 pL. 96 30 C 30 min
405 nm oD 3 .
= (B-B,) -(A-A) /(B-B,) x100% -
1.7 DPPH R DMSO
10 plL 5g+L"" 5g-L™"
96 ; B(20 wl.10% DMSO - +180 plL
DPPH ) (20 pL +180 pL. DPPH ) A(20 pL +180
wl. DPPH ) AO(20 L +180 ulL ). 25C 30 min
515 nm 0D DPPH . ;
= 1-(A-4,) /B x100%
tA oD ;B oD A, oD .
1.8 13 1~11 4 ( Bacillus subtilis
Sarcina lutea Escherichia coli Listeria monocytogenes)
( MIC) . . o
1 6 h(37 C)
(4 C). DMSO 20 mmol * L™'
DMSO o
1 1000 1 500, 198 L 96 2
pL ( DMSO 100 mg * L") o 200 pL
3 . 37 C 18 ~22 h (630 nm) o 3 o
1 1000. 96 1 4 plL 64
mg L' 2 2~7 32 16 8 4 2 1mg+L™"'. 37<%C 20 h
( ) (MIC) -
2
2.1 1: ESI MS m/z:205 M + Na * CoH,,0,.' HNMR ( 500

MHz CD,0D) &: 7.42(2H m H2 6) 6.80(1H d J =8.0Hz HS) 4.29(2H q J =7.1Hz
HS8) 1.35(3H t J =7.1Hz H9); "CNMR (125 MHz CD,0D) &: 168.4 (CJ) 151.7 (C3)
146.2 (C4) 123.5(C#6) 122.9(C4) 117.4(C2) 115.8(CS) 61.7(CS8) 14.7(C9).

14 1 34- .

2: ESI-MS m/z: 161 M + Na * C,H,0,."HNMR (500 MHz CD,0D)
5 9.61 (IH s H-CHO) 7.24 (2H m H2 6) 6.83 (1H d J = 8.0 Hz H-5); "CNMR (125
MHz CD,0D) &: 193.1 (C-CHO) 153.7 (C4) 147.2 (C3) 130.8 (Cd) 126.4 (C6) 116.2 (C-
5) 115.3 (C2). 15 2 34- .
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3: () ESIMS m/z 201 M + Na * C,yH, 0;- ' HANMR (500 MHz
CD,0D) &: 2.30 (3H s H40) 6.51 (1H d J = 16.2Hz H8) 6.75(1H d J = 8.2 Hz H-5)
6.96 (1H dd J =8.2 2.0Hz H6) 7.04 (1H d J =2.0Hz H2) 7.49 (1H d J = 16.2 Hz H-
7) :“C-NMR (125 MHz CD,0D) & 27.0 (C40) 115.3(C2) 116.5(CS5) 123.5(C6) 124.7 (C-

8) 127.7 (CH) 146.9 (C3) 146.9 (CJ) 150.0 (C4) 201.6 (C9) . 4
3 4-(34- ) -3E - —2-
4: ESI-MS m/z 203 M + Na * C,,H,0,.'"HANMR (500 MHz CDCl,) &

12.85 (1H s OH2") 7.33 (1H s H%6") 2.52(3H s Hd) 2.17(3H s MeS5") 2.10 (3H s
Me3") ; 13C-NMR (125 MHz CDCL,) & 202.9 (C2) 161.4 (C4") 158.9 (C=) 130.0 (C-6) 114.6

(C59) 113.5(C37) 110.3 (C4") 26.5(Cd) 15.7 (MeS") 7.6 (Me3") . 16
4 24- -3 5- .
5: ESIMS m/z: 145 M + Na * C,H,0,.'H-NMR (500 MHz CD,0D) &:
9.69 (1H s CHO) 7.71 (2H m H2 6) 6.85(2H m H3 5);"CANMR (125 MHz CD,0D) &
192.8 (CHO) 165.3 (C<4) 133.4 (Cd) 130.2(C2 6) 116.9 (C3 5). 17
5 .
6: ESI-MS m/z: 159 M + Na * C4H,0,.'HANMR (500 MHz CDCL,) 8:7.92

(2H d J = 8.8Hz H2 6) 6.93 (2H d J= 8.8Hz H3 5) 2.57 (3H s HMe); "CNMR (125
MHz CDCI3) &: 197.5 (C4) 160.5 (C4) 131.2(C2 6) 130.4 (C4) 115.5(C3 5) 26.5(C8).
18 6 4- .

7 ESI-MS m/z: 421 M + Na * C,H,,0."HINMR (500MHz CDCL,) §:0.53
(3H s Med8) 0.79 (3H s Med9) 0.80 (3H d J = 8.1Hz Me27) 0.83(3H d J= 7.2 Hz
Me26) 0.91 (3H d J= 6.8 Hz Me=28) 1.01 (3H d J=6.6Hz Me21) 3.60 (IH m H3)
5.135.24 (3H m H22 23 7);"CANMR (125MHz CDCL,) 6:37.3 (C4) 31.6(C2) 71.2(C3)
38.1 (C4) 40.4 (C5) 29.9(C6) 117.6 (CT) 139.7 (C8) 49.6 (C9) 34.4 (CH0) 21.7
(C41) 39.6(CH2) 43.5(CH3) 55.3(Cd4) 23.1(CH5) 28.3(CHd6) 56.1(C47) 12.2(C-
18) 13.2 (CH9) 40.6 (C20) 19.8 (C=21) 132.0 (C22) 135.8 (C=23) 43.0(C24) 33.2 (C-
25) 20.1(C=26) 21.3(C27) 17.8(C=28). 19 7

-7 22 - -38-

8: ESI-MS m/z:419 M + Na * C,H,,0.'HNMR (500 MHz CDCL,) é:
0.57(3H s HA8) 0.82(3H d J=7.3Hz H26) 0.84 (3H d J= 7.3 Hz H27) 0.91 (3H
J=6.8 Hz H28) 1.01 (3H s H49) 1.03 (3H d J=4.7 Hz H21) 5.18 (3H m HZT 22
23) ; "CNMR (125MHz CDCL,) &: 38.9 (Cd) 38.3 (C2) 212.2 (C3) 44.4 (CS5) 43.0 (CH)
30.2 (C6) 117.1(CH) 139.7 (C8) 49.0 (C9) 34.6 (CH0) 21.8 (C41) 39.5(CH2) 43.4
(C43) 56.1(CH4) 23.1(C45) 28.3(C46) 55.2(C47) 12.3(C48) 12.6(C49) 40.6 (C-
20) 19.8 (C21) 135.7 (C=22) 132.1 (C23) 43.0(C=24) 33.2(C25) 20.1(C=26) 21.3(C-
27) 17.8 (C28) . 20 8 -7 22 - -3-

9: ESI-MS m/z: 185 M + Na * C,,H,,0,.'HNMR ( 600 MHz CDCI,)
5 7.51 (1H d J=16.2Hz H4) 7.44(2H d J=8.6Hz H2" 6°) 6.91 (2H d J=8.6Hz
H3° 5) 6.60 (1H d J=16.2 Hz H2) 2.39 (3H s H<4); "CHMR (150 MHz CDCL) &:
145.1 (C4) 124.4(C2) 200.3(C3) 27.3(C4) 126.5(C4") 130.6(C=2" 6°) 116.3 (C-
357 159.2(C4") ., 21 9 4-(4- ) -3E
— — -2 -

10: ESI-MS m/z: 321 M + Na * C,,H, O.'HNMR (500 MHz
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CD,0D) & 7.64 (2H d J=15.8Hz H4 5) 7.15(2H d J=2.0Hz H-2" 2") 7.08 (2H dd
J =82 2.0Hz H6 6" 6.99(2H d J=15.8Hz H2 4) 6.81 (2H d J=8.2Hz HS5" 5");
BC-NMR (125 MHz CD,0D)&:115.6 (C2° 27 116.6(C5" 5”) 123.4 (C6" 6") 123.6(C=2 4)
128.3 (C4~ 17) 145.6 (C4 5) 146.9 (C4~ 4”) 150.0 (C3~ 3”) 191.6 (C3) .
22 10 1 52(3 4- ) -14- -3 -

11: ESI-MS m/z: 175 M + Na * CyH,0,.'HNMR (500 MHz CD,0D)
§2.47(3H s H-8) 6.79(1H d J =8.2Hz HS5) 7.40 (2H m Ar-H H2 6) ;"CNMR
(125 MHz CD,0D) 6:130.7 (C4) 116.0 (C2) 146.4 (C3) 152.3 (C4) 123.5(C-6) 115.8 (C=5)

199.7 (C4) 26.3 (C8) 23 11 34- °
COOCH,CH3 CHO @) OH OH
AN
OH OH HO
OH OH OH CHO o
1 2 3 5 6
OH O —\ N\
CH
° CHs
OH
CHs HO O
4 7 8
COCHs
@)
=z
HO
OH OH
9 10 11
1 11
Fig. 1 Structures of 11 compounds from Fomes fomentarius
2.2 11
1 PNPG o - 2 10 11
o 349-~11 - DPPH
1 ~11 DPPH

10 MiC 128 64mg-L".
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1 1~7

Tab.1 Evaluation of bioactivities of compounds

a- 1% ! % ! %
Sample code . a.—g.lucosida:%e. Ace.tyl ‘cl.l(.)linesterase Scavenging.
inhibitory activity inhibition rate rate of free radical
1 <39 <10 26.87 +3.14
2 62.57 £2.08 — 58.05 +2.88
3 — 19.41 +0.84 51.46 +2.88
4 <39 18.07 £1.70 39.29 £0.90
5 <39 <10 15.84 +3.60
6 <39 <10 43.09 +2.64
7 <39 <10 25.22 +2.07
8 <39 <10 31.56 £2.34
9 — 18.56 +2.30 52.72 +£0.65
10 84.63 £1.87 24.64 +0.64 49.56 +2.78
11 75.68 £0.54 11.21 £1.01 71.99 +£2.20
Acarbose 39.14 +0.90
Tacrine 86.30 £0.04
Ascorbic acid 84.92 +0.36
3
R . 4-52
11 (2 9 ) o 10
B 210 11
o - ; 349-~11 ; 1~11 DPPH
; 10 3
Altermaroa longipes Fusarium solani DPPH 6%
o — °
1 M . : 1998: 124.
2 J. 2010 2(1):1-3.
3 M . : 1993: 464.
4 J. 2010 45(20): 1528 -1530.
5 (m J. 2015 50( 13) : 1090 - 1092.
6 . D . : 2013.
7 SUKANYA D THANET P CHATCHAI W. Alpha—glucosidase inhibitory activity and phytochemical investigation of Borassus
Sfabellifer Linn ] . Academic Journals 2017 11 (3): 47 -52.
8 JONG A N BHANDARI M R KAWABATA J. a-Glucosidase inhibitors from Devil tree ( Alstonia scholaris) J . Food
Chem 2007 103 (4): 1319 -1323.
9 LIW CAICH GUOZK etal. Five new eudesmane-type sesquiterpenoids from Chinese agarwood induced by artificial ho—

ling J . Fitoterapia 2015 100 (3): 44 —49.

10  PERRY NS HOUGHTON P J THEOLAD A et al. In vitro inhibition of human erythrocyte acetylcholinesterase by Salvia

11

lavandulaefolia essential oil and constituent terpenes J . J. Pharm Pharmacol 2000 52 (7): 895 -902.
BRANDWILLIAMS W CUVELIER M E BERSET C. Use of a free radical method to evaluate antioxidant activity J .
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16 ASTUDILLO L. SCHMEDA-HIRSCHMANN G. Acetophenone derivatives from Chilean isolate of Trichoderma pseudokoningii
Rifai J . World Journal of Microbiology and Biotechnology 2000 16 (6): 585 —587.

17 . J. 2013 38(6): 844 —847.
18 . J. 2015 30(6) : 965 —968.

19 . J. 2002 24(4) : 525 -530.

20 . J . 2007 32(3) :235 -237.

21 J . 2011 22( 10) : 2373 -2375.

22 WEBER W M HUNSAKER L A Roybal C N et al. Activation of NFkB is inhibited by curcumin and related enones J .
Bioorganic & Medicinal Chemistry 2006 14 (7) :2450 —2461.
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Analysis of Chemical Constituents from the Fruiting
Bodies of Fomes fomentarius

LI Ran'?> MA Qingyun® KONG Fandong® XIE Qingyi’ DING Qiong' ZHAO Youxing’
( 1. Institute of Tropical Agriculture and Forestry 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: Compounds were isolated and purified from the fruiting bodies of Fomes fomentarius by silica gel
Sephadex LH20 column chromatography and preparative HPLC method to analyze their biological activities. The
structures of the compounds were identified through the combined analysis of physicochemical properties and
spectral data. The acetylcholinesterase and a-glucosidase inhibitory activity of compounds were evaluated by Ell-
man colorimetric method and PNPG method respectively. Similarly the anti — oxidative ability of the fruiting
bodies of F. fomentarius were determined by the DPPH method and 96-well plate microanalysis were used to
determine their antibacterial activity. Eleven compounds were isolated from the ethyl acetate extract obtained
from the fruiting bodies of F. fomentarius and identified as 3 4-dihydroxybenzoic acid ethyl ester (1) 3 4-di-
hydroxybenzaldehyde (2) 4~ 3 4-dihydroxyphenyl) 3E-buten2-one (3) 2 4-dihydroxy-3 5-dimethylaceto—
phenone (4) p-hydroxybenzaldehyde (5) 4-hydroxyacetophenone (6) ergosta7 22-diene3B-ol (7) erg-
osta-7 22-diene3-one (8) 4 4-hydroxyphenyl) but3-en2-one (9) 1 5-Bis{ 3 4-dihydroxyphenyl) 4 4-
pentadien3-one ( 10) 3 4-dihydroxyacetophenone (11) . The compounds 2 10 and 11 showed a-glucosidase
inhibitory activity the compounds 3 4 941 showed acetylcholinesterase inhibitory activity the compounds 1-
11 exhibited anti-exidative ability and the compound 10 exhibited antimicrobial activity.

Keywords: Fomes fomentarius; chemical constituents; biological activities



