Fe3t 1M ke EsE i CASRBARRD) (Fh3E30) Vol. 63 No.
20244 1 H ACTA SCIENTIARUM NATURALIUM UNIVERSITATIS SUNYATSENI Jan. 2024

DOI:10. 13471/j. cnki. acta. snus. 2023E036

— PR IERER N A B
Fusarium lateritium ZMTO1 {CEH =4

BREE, RTR, FHE, RO, AEN, REx), FRE

LA RLRFMALRRFLR/ ADEMHEREXFHREL LT, ) K S 510642

2. P RFAFFE, T & )M 510275
W OB RS ERR s A B Fusarium lateritivm ZMTO1 RARIITF=4), R IOKIH 3L R I ELH , (OB AR
SrEAifb AR, Pk AT E AR, LN REEY Ty B E T 10 MEA W : fusopoltide A (1), fusopoltide B (2) .
fusopoltide D (3) . solaniol (4) . javanicin (5), (1S, 45, 105)-3,4-dihydro-6,9-dihydroxy-8-methoxy-10-(2-oxopropyl)-1,
4-methano-2-benzoxepin-5 (1H)-one (6) . 2,2’-methylenebis(4-methyl-6-tert-butylphenol) (7). 2-hydroxymethyl-5-isop-
ropoxy-4-methoxynaphthalen (8) ., B-sitosterol (9) 7l walterolactone A (10). H:A{b-AY) 8 .10 N & R Fusarium Jg& h15
B, BRIAE oS, HAbIb G A E KM Fusarium lateritium Wh 4y B3 o SR AR B PU g, 45 R Bk
B W04 F15XF 06 I 3 B4 K M KT B Escherichia coli 47 32 AM ) #5 ¥5, MIC 2 6.25 ng/mL, {65 1) 4 X SR 40 f B Fu-
sarium oxysporum /s PEFIN TG, MIC 24 200 pg/mL.

KB . B RELLBRTT AR BT

HESES: 0629 XEERER: A XEHS: 2097-0137 (2024) 01 -0071 - 07

The metabolites of an endophytic fungus
Fusarium lateritium ZMTO01 from Oxya chinensis Thunberg

FANG Haodong', HUANG Zihui', LI Suning', LI Yanggian', SHE Zhigang®, XIONG Yahong', LI Chunyuan'

1. College of Materials and Energy , South China Agricultural University / Key Laboratory for
Biobased Materials and Energy of Ministry of Education, Guangdong Guangzhou 510642, China
2. School of Chemistry, Sun Yat-sen University, Guangzhou 510275, China

Abstract: The metabolites of an endophytic fungus Fusarium lateritium ZMTO1 from Oxya chinensis
Thunbergwere investigated. The fungus was cultured in rice medium, the monomeric compounds were
isolated and purified by the chromatographic technique, and the structures of compounds were identi-
fied by analysis of spectroscopy. Ten compounds were isolated and identified as fusopoltide A (1),
fusopoltide B (2), fusopoltide D (3), solaniol (4), javanicin (5), (1S, 4S, 10S)-3, 4-dihydro-6,9-
dihydroxy-8-methoxy-10- (2-oxopropyl) -1, 4-methano-2-benzoxepin-5 (1H)-one (6), 2,2’ -methy-
lenebis (4-methyl-6-tert-butylphenol) (7), 2-hydroxymethyl-5-isopropoxy-4-methoxynaphthalen (8),

B-sitosterol (9) and walterolactone A (10). Among them, compounds 8 and 10 were firstly obtained
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from the genus Fusarium, and all of them except compound 9 were isolated from Fusarium lateritium

for the first time. The antibacterial activities of these compounds were tested in vitro using the two-fold

dilution method. Compounds 4 and 5 showed a high inhibitory activity against Escherichia coli with se-

rotype O6 with MIC of 6.25 pg/mL, and compound 4 showed a moderate inhibitory activity against Fu-

sarium oxysporum with MIC of 200 pg/mL.

Key words: endophytic fungi; Fusarium lateritium; metabolites; antibacterial activity
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PO VE B0 R 24 C A2 (Zhu et al.
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The structure of compounds 1-10

Fig. 1
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chinensis Thunberg /& N 43 #5153, i# i PCR 4 K
P B % B OB R TS 3 [H X Bt (GenBank 5
MT875260.1) 15 NCBI ¥ 4 JIE MK646016.1 B # Xif
FE CRHABLRE 99% ) %5 4E -

06 IfiL ¥ BY KA FF . O78 IL I ALK 1 14
4 Vi (0 7] %4 BR 8 Staphylococcus aureus . RAYHi 7
W Fusarium graminearum 12 78 Hik 18 & Fusarium
oxysporum, 5| B R LM KA RS BE TR 24 BE K
SRGEIRFHE SH BT E

1.2 EHEAEBSRISS

K 5 W 5% B 45 (2020) AH [R] 1 ROK 85 37 4%
Wik Fusarium lateritium ZMTO1 347 K2R3,
TR CEEFERCR Y, PR CBEAEEL 3 IR, B
L VE VRO M 4 A5 B PR Y (25.3 @) o ERTAED
= FL o3 B B (BRESE L 2016) , KR SY
B aifb b4 1(139.2 mg) .2(72.6 mg) .3(41.8
mg) .4(6.5mg) .5(6.2 mg) .6(33.3 mg).7(1.1 mg) .
8(1.7 mg) .9(0.9 mg) F110(35.1 mg) . FEAH4F B
UL 2,

B Mk Fusarium lateritium
ZMTO1 PR W F

(253

TEEJEAT: S A LB st
Cimb/ 2R B8
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1(139.2 mg) 6 (33.3 mg)
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Fig. 2 The separation process of the secondary metabolites 1-10 from Fusarium lateritium ZMTO01
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1.4 EWREETE

k&1 C H,O,, LEMHA, ESI-MS: m/z
253.1[M+H]*, [a]® =+209 (¢ 0.61, MeOH), CD
(MeOH) A,,, (Ae), 207 (+2.93), 246 (+0.22), 291
(+1.14), '"H NMR (600 MHz, MeOD) 6 4.86 (d, J=
8.9 Hz, 1H, H-3), 4.51 (m, 1H, H-9), 4.25 (d, J=
6.5 Hz, 1H, H-10), 3.64 (brt, J/=8.0 Hz, 1H, H-6'),
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3.52 (d, J=3.9 Hz, 3H, H-12), 3.22 (m, 1H, H-3),
2.31 (m, 1H, H-5), 2.19 (m, 1H, H-5), 2.09 (m,
1H, H-6), 2.03 (m, 1H, H-6), 1.39 (d, J=6.5 Hz,
3H, H-11), "C NMR (150 MHz, CDCL,) 6 214.4 (C-4,
C), 162.3 (C-7, C), 154.4 (C-2, C), 131.5 (C-1, C),
87.9 (C-3, CH), 80.5 (C-9, CH), 68.8 (C-10, CH),
60.2 (C-12, CH,), 50.9 (C-3", CH), 43.9 (C-6',
CH), 37.7 (C-5, CH,), 23.6 (C-6, CH,), 17.5 (C-11,
CH,).

k& 2. CHO,, #EMIkY, ESI-MS:
m/z253.1[M+H]", [a]*=+281 (¢ 0.15, MeOH), CD
(MeOH) 4, (Ae), 234 (+10.77), 264 (- 0.84), 296
(+3.38), '"HNMR (600 MHz, CDCL,) 6 4.80 (t, J=
9.0 Hz, 1H, H-6), 4.49 (dq, J=6.6, 13.1 Hz, 1H, H-3),
4.27 (t, J=6.0 Hz, 1H, H-4), 3.60 (q, J=8.8 Hz, 1H,
H-11), 3.47 (s, 3H, H-14), 3.10 (q, J=8.1 Hz, 1H,
H-7), 2.18 (m, 1H, H-9), 2.14 (m, 1H, H-9), 2.12
(m, 1H, H-10), 2.01 (m, 1H, H-10), 1.36 (dd, J=6.5,
10.9 Hz, 3H, H-13), “C NMR (150 MHz, CDCl,)
42153 (C-8, C), 162.6 (C-1, C), 156.8 (C-5, C),
131.3 (C-12, C), 84.8 (C-6, CH), 81.1 (C-3, CH),
65.4 (C-4, CH), 60.2 (C-14, CH,), 51.6 (C-7, CH),
45.0 (C-11, CH), 384 (C-9, CH,) , 24.3 (C-10,
CH,), 18.5(C-13, CH,)-

k&% 3: C H,O5, FAMKY), ESI-MS:
m/z 253.1[M+H]", [a]? =+272 (¢ 0.1, MeOH) ,
'H NMR (600 MHz, CDCl,) 6 4.93 (d, J=4.8 Hz,
1H, H-4), 4.84 (d, J=8.4 Hz, 1H, H-6), 4.10 (m,
1H, H-3), 3.60 (m, 1H, H-11), 3.49 (m, 1H, H-7),
3.47 (s, 3H, H-14), 2.26 (m, 1H, H-10), 2.24
(m, 1H ,H-10),2.15 (m, 1H, H-9), 1.95 (m, 1H, H-9),
1.26 (m, 3H, H-13), “C NMR (150 MHz, CDCl,)
52144 (C-8, C), 171.8 (C-5, C), 1683 (C-1,
C), 140.3 (C-12, C), 83.2 (C-4, CH), 82.5 (C-6,
CH), 67.0 (C-3, CH), 59.9 (C-14, CH,), 58.1 (C-7,
CH), 40.0 (C-11, CH), 38.2 (C-9, CH,), 23.1 (C-10,
CH,), 18.6 (C-13, CH,).

&% 4. CH,O,, 2045 IR 1A, ESI-
MS: m/z293.1 [M+H]", [a]?=+250 (¢ 0.1, MeOH),
'H NMR (600 MHz, CDCI,) § 13.31 (s, 1H, OH-5),
13.02 (s, 1H, OH-8), 6.17 (s, 1H, H-3), 4.16 (p, J=
6.3 Hz, 1H, H-10), 3.92 (s, 3H, H-13), 2.94 (d, J=
6.4 Hz, 2H, H-9), 2.35 (s, 3H, H-12), 1.33 (d, J=
6.2 Hz, 3H, H-11), “C NMR (150 MHz, CDCl,)

5 184.2 (C4, C), 177.7 (C-1, ), 162.6 (C-8, C),
160.9 (C-5, C), 160.6 (C-2, C), 142.5 (C-6, C), 138.6
(C-7, C), 109.7 (C-8', C), 109.6 (C-3, CH), 108.0
(C-4', ©), 67.9 (C-10, CH), 56.9 (C-13, CH,), 36.3
(C-9, CH,), 24.1 (C-11, CH,), 13.2(C-12, CH,),

k& 5. CHLO,, 20045 IR A&, ESI-
MS: m/z291.0 [M+H]", '"H NMR (600 MHz, CDCl,)
0 13.24 (s, 1H, OH-9), 12.85 (s, 1H, OH-8), 6.20
(s, 1H, H-7), 3.93 (s, 3H, H-15), 3.90 (s, 2H, H-11),
2.29 (s, 3H, H-14), 2.23 (s, 3H, H-13), "C NMR
(150 MHz, CDCl,) § 203.9 (C-12, C), 184.5 (C-4,
C), 1779 (C-1, C), 161.5 (C-6, C), 160.7 (C-8,
C), 160.5 (C-9, C), 142.6 (C-2, C), 134.3 (C-3,
C), 109.8 (C-10, C), 109.7 (C-7, CH), 108.5 (C-5,
0), 56.9 (C-15, CH,), 41.3 (C-11, CH,), 30.1 (C-13,
CH,), 13.0 (C-14, CH,).

k&9 e6: CH,O, FEEORER, ESI-MS: m/z
293.1 [M+HJ", [a]*=-39.9 (c0.12, acetone), 'H NMR
(600 MHz, CDCL,) 6 11.63 (s, 1H, OH-6) , 6.34
(s, 1H, H-7), 5.38 (s, 1H, H-10), 4.17 (dd, J=
5.6, 9.3 Hz, 1H, H-4), 3.88 (s, 3H, H-12), 3.76
(d, J=9.3 Hz, 1H, H-4), 2.98 (d, J=5.5 Hz, 1H,
H-3), 2.85 (dd, J=5.8, 7.9 Hz, 1H, H-2), 2.75
(dd, J=7.9, 18.0 Hz, 1H, H-1), 2.48 (dd, J=5.8,
18.0Hz, 1H, H-1), 2.18 (s, 3H, H-13), "CNMR (150
MHz, CDCl,) ¢ 206.1 (C-11, C), 203.6 (C-5, C),
158.9 (C-6, C), 154.5 (C-8, C), 134.6 (C-9, C),
127.6 (C-9', C), 107.3 (C-5', C), 99.0 (C-7, CH),
74.7 (C-10, CH), 66.5 (C-4, CH,), 56.4 (C-12,
CH,), 54.1 (C-3, CH), 44.1 (C-2, CH), 44.0 (C-1,
CH,), 30.4 (C-13, CH,).

k& 7. C.H,0,, H#EMKAK, ESI-MS:
m/z 341.2 [M+H]", 'H NMR (600 MHz, acetone-d,)
57.09 (s, 4H, H-5, H-5', H-3, H-3"), 5.89 (s, 2H,
H-1, H-1'), 3.94 (s, 2H, H-12), 2.32 (s, 6H, H-4,
H-4'), 1.47 (s, 18H, H-9, H-9', H-10, H-10', H-11,
H-11"), "C NMR (150 MHz, acetone-d,) § 150.1 (C-1,
C-1', C), 1414 (C-6, C-6', C), 138.3 (C-4, C-4',
C), 1304 (C-5, C-5', CH), 129.1 (C-3, C-3', CH),
126.4 (C-2, C-2', C), 34.0 (C-12, CH,), 32.1 (C-7,
C-7', CH,), 30.2 (C-8, C-8', ©), 21.1 (C-9, C-9', C-10,
C-10',C-11,C-11’, CH,).

&Y 8: CH,0,, LMk, ESI-MS: m/z
247.1 [M+H]", 'H NMR (600 MHz, CDCl,) ¢ 7.31



514

B, S5 —RRPIEREME N A T Fusarium lateritium ZMTO1 B4R =4 75

(m, 1H, H-8), 7.24 (m, 1H, H-7), 7.12 (s, 1H, H-1),
6.84 (m, 1H, H-6), 6.60 (d, J=6.0 Hz, 1H, H-3),
4.61 (s, 2H, H-9), 4.43 (sept, J=6.0 Hz, 1H, H-11),
3.79 (s, 3H, H-10), 1.37 (d, J/=6.0 Hz, 6H, H-12, H-13),
3C NMR (150 MHz, CDCl,) 6 157.0 (C-4, C), 153.9
(C-5, C), 139.1 (C-2, C), 137.1 (C-7, CH), 125.9
(C-1', ©), 121.6 (C-8, CH), 118.7 (C-1, CH), 118.0
(C-4', C), 113.1 (C-3, CH), 105.0 (C-6, CH), 72.9
(C-11, CH), 64.6 (C-9, CH,), 55.9 (C-10, CH,),
21.7 (C-12, CH,), 21.6 (C-13, CH,).

fk&99: CH,0, HEKA, ESI-MS: m/z
4153 [M+H]", [a]?=-27 (¢ 0.1, CHCL,), 'H NMR
(600 MHz, CDCI,) 6 5.35 (t, J=6.4 Hz, 1H, H-6),
3.50 (tdd, J=3.8, 4.2, 4.5 Hz, 1H, H-3), 2.27~1.08
(m, 29H, H-1~2, H-4, H-7, H-8~9, H-11~12, H-14,
H-15~16, H-17~18, H-20~21, H-22, H-23, H-25),
1.02 (s, 3H, H-29), 0.94 (d, J=6.5 Hz, 3H, H-19),
0.85 (t, J=7.2 Hz, 3H, H-24), 0.82 (d, J=6.4 Hz,
3H, H-26), 0.80 (d, J=6.4 Hz, 3H, H-27), 0.66 (s,
3H, H-28), "*CNMR (150 MHz, CDCI,) 6 141.1 (C-5,
C), 122.0 (C-6, CH), 72.1 (C-3, CH), 57.0 (C-14,
CH), 56.1 (C-17, CH), 50.4 (C-9, CH), 46.1 (C-22,
CH), 43.0 (C-4, CH,), 42.5 (C-13, C), 40.0 (C-12,
CH,), 37.6 (C-1, CH,), 36.7 (C-18, CH), 36.5 (C-10,
C), 34.0 (C-20, CH,), 32.3 (C-7, CH,), 32.1 (C-8,
CH), 32.0 (C-2, CH,), 29.3 (C-25, CH), 28.4 (C-16,
CH,), 26.3 (C-21, CH,), 26.3 (C-15, CH,), 23.2 (C-23,
CH,), 21.2 (C-11, CH,), 20.0 (C-26, CH,), 19.5 (C-27,
CH,), 19.3 (C-19, CH,), 18.9 (C-28, CH,), 12.1 (C-24,
CH,), 12.0 (C-29, CH,).

fEAEY10: CH,O,, IREEIHIRY), ESI-MS:
m/z 129.0 [M+H]", [a]® =-31.5 (¢ 0.45, CHCl,),
'H NMR (600 MHz, MeOD) ¢ 5.81 (d, J=1.6 Hz,
1H, H-2), 4.41 (dd, J=3.9, 11.9 Hz, 1H, H-5), 4.28
(dd, J=4.5, 11.9 Hz, 1H, H-5), 4.16 (t, J=4.2 Hz,
1H, H-4), 2.07 (s, 3H, H-6), “C NMR (150 MHz,
MeOD) § 166.1 (C-1, C), 161.1 (C-3, C), 117.3 (C-2,
CH), 72.6 (C-5, CH,), 64.8 (C-4, CH), 19.9 (C-6,
CH,).

2 R 53R

&% 1. ESI-MS Ss #E 7 T 8 T8 K m/z
253.1[M+H]*, 454 'HH “C NMR =4+ H
CH,0,, AHFIE K6, 'HNMRIEREF, §,1.39

FH R FES, 6,231~2.03 BT HEFTFES,
0, 352 MK S . "CNMRERF, f7E24
B HE R (0. 2144, 162.3) , 2 4~ M Bk (6. 154.4,
131.5) , 1 SRR 0. 60.2, Hhxusk, 2k
07 3SR, ORGP A =R R, 4
G 1, ATHE S A 140-0H, #iE 5 Chen et
al. (2018) Pk . LU EDGBE B CD ds X L A —
, %€M fusopoltide A .

fb&W 2. i fb A9 2 F i °C NMR $idi
126.84.8 4 541196 879 ML 2RI W,
N 32 o PR AR A A R B AR T 1L ARk,
Ariefta et al.(2019) FYJE 3% . FLJiEYE R S CD Bcds X
P A —F, %3¢ A fusopoltide B,

&YW 3. PasEdE 512250, KHAEAEYS
1.2 HRUAS = 3R 454, {H 3 () °C NMR i 6. 171.8
(C-5MMES 51190, 156.8(C-5)4 B EANE, #E
W 7S o0 N g PR A8 ) FLOOC N R PR, HE b5 Ari-
efta et al.(2019) A 15 M MO G HE 25040 X b AR —
#, %58 K fusopoltide D,

k&% 4. ESI-MS &8 4> 7 5 1 168 m/z
293.1[M+H]", MXf i iy 292, 455G
4 'H A1 °C NMR B4 72+ X8 CH,,0,, AU
MEEH 8. 'HNMRIEIEm T XA 24 HHEFES
(6,235, 1.33), 1N WHIEES 6,294, 110HAE
A5 0,392; ERBXA 2B REERGS
(64 1331, 13.02), 1/ IHiME S A5 5 6, 6.17,
BC NMR 3% 7R 2 ki (6. 184.2, 177.7), 84>
spr Ak ik, FH2E T 6 R, Hikib &4 4
WHARME R, 454 °C NMR i 2 4~ i i1 55
UL A SR AL AV RS o 184.2 F1177.7, HfE
Mz AL &Y BA 250 E 22 . 45t 5 Kimura et al.
(1988) (U 115 Ko LU Jié o't B2 B o) L B A — 3, %
7 A solaniol

&Y 5. &% 54 # HFC NMR i |-
SRR, FHEAMFEZERE 2, "C NMREH,
T S 2 2 14> 0. 203.9 ARG D7 BR % S mw , /b
T IS 6. 67.9 UK H SEfR A5 45, HEMI T )2
J& # EE BRI A AR S T AR, 2
5 Chowdhury et al. (2017) f) 3 3% 38 %F H — 2,
Y5 M javanicing

a4 6. @it ESI-MS, “C NMR % flot &
B E S 7 RN CH,O,, A FTEE N 8,
'H NMR % 6, 6.34 £ W F£ 76 1 4> HHUR R BF
Oy 11.63 (s, 1H) J2& FFRHEIE 1o+ N S ) F2 2
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f& %5 . PC NMR i & 75 2 4> Bk 5 Bk (6, 206.1,
203.6) ,6 1> sp” A4 AR, TR 2 ARMIFIEE, #
WIBRAIAGN, IR AETE ST A 2435 6. 747,
66.5 1) 2 b FRAR G % AR Wi, 256 AR
Rfs o, HENE P —AHRERCE, H—1N 2
IR TSRS . BRI A 6 & TRt
SZ NN =i I Z N 1 £ N U e T i =/ 7
'H NMR i 5, 3.88 (s, 3H) F12.18 (s, 3H) E£LF
E1AH R LA B AR, 275 (dd, J=7.9,
18.0 Hz, 1H),2.48 (dd, J=5.8, 18.0 Hz, 1H) &5
FVERR A E I B 2L, 0, 5.38 (s, 1H) HEI 2 [A]
i FITAR SOSEAFZE Yk FR S5, 3.76 (d, J=9.3 Hz,
1H),4.17 (dd, J=5.6, 9.3 Hz, 1H) J& 3% % 1YV 1 3
=43, 298 (d, J=5.5 Hz, 1H) , 2.85 (dd, J=5.8,
79Hz, 1H) &2 MK HEAES . 55 Komn-
sakulkarn et al. (2011) (14 % 3% FI1 EEJE S B 553 X Eb
HA—F, %KEN(1S, 4S, 10S)-3,4-dihydro-6,9-
dihydroxy-8-methoxy-10-(2-oxopropyl)-1,4-methano-
2-benzoxepin-5 (1H)-one,

& 5% 7. ESI-MS i m/z 3412 [M+H] ",
'H NMR i 6,,7.09 (s, 4H) FHLELE 2 D REFRIG 1,
2,4,6-MUHUC IR 6, 1.47 (s, 18H) FWEAH 24
BT %, 6,232 (s, 6H) XL NHI, 5,
5.89 (s, 2H) W INE K515 5IH K, RIFE2
PRI, FI 6, 3.94 (s, 2H) &I 2 AT
3L, DL BT 5 °C NMR 345 5 B s 9 45 4 15
B4 . IS Ai Zoubi et al. (2017) B I 1% %5 4
X HFEAR —F, %5384 2,2'-methylenebis (4-methyl
-6-tert-butylphenol )

&9 8. 4y 1= CH,0, i i ESI-MS, 'H
FIPC NMR BERAE , AMEFIEEH 7. °C NMR i h
5 105.0~157.0 2 107> sp*Ze b iy mse ,  HEMAL &4
HZEF . 'H NMR i 6, 4.61 (s, 2H) ELELEEH
H, 643.79 (s, 3H) W EHEF S, J,4.43 (sept,
J=6.0 Hz, 1H),1.37 (d, J=6.0 Hz, 6H) #EillJ& 54
MER SN IE . #F—2 5 Bringmann et al.(1998) f¥)
BAEXT L IEA — 2, %852 4 2-hydroxymethyl-5-iso-
propoxy-4-methoxynaphthalen.

A 9: "HNMRIE O, 0, 2.27~1.08(29 H) )
2 2 FIE[FES MG RV BA 24 5L
M HEHMEES, [FB5,0.66~1.02 5 X i
R T 6 AW EAFS, BA15C NMRiEH 5. 12.0~
57.0 PRI | F LR k5 S A
156 8 B2 BT A% R D TS FRAIE (Gao et al.,2022) .

AN, BC NMR % i id g8 21 1 41 B ik oc 141.1
(s, C-5), 122.0 (s, C-6) FNFF I i& FEFHE Ak oc 72.1
(s, C-3)%5 . Y5 Chaturvedula et al.(2012) {1y
BT LA —3, %5 h B-sitosterol,

fE4 % 10: ESI-MS &R 4> T8 76N m/z
129.0 [M+H]", %545 H F1°C NMR % 4 0 73 1 =X,
J CHO,, AHAE K3, “C NMR i H 6. 166.1,
161.1, 117.3 REUIAFETE 1> Fa P KL e A1 1A DU
HEMIEYE, R AEAE R EA 1R
FERTE, N SITCHEEA . 'TH NMRISE S, 6,
441,428,419 ZEEM R T15 5, 6, 2.07 (s,
3H) 2H LGS, 4ianTa, ®ULEA 11
2 OIS Kim et al. (2011) A9 3% 3% M HE e G B 5K
P Xt b FEA—2L, %552 M walterolactone A

M N A B Fusarium lateritium ZMTO1 53 55 3]
IR 10N RAEARH Y, ARG 1~6 8 TR EI
GY7.8)8 T, hEWIE THEE, (L&YW
108 THBEZE . 1baW 1~3 BT RERY A= TR ik 12
FKACARIE: 61 LBRHM A 2R AN
(Hexaketide), FiZe3ffb. mHE. Afb. WIS
B[RG8S F)
(3S,4S) R (3R, 4R) Wi [E] 44, i35 28 1, 3 PR L A0
1,4k ig 2tk a2 3, JeE41, 338k
B304 Y0 1 (Ariefta et al.,2019) . MR IEL 59 10
HIZEA R S S AL B 1~3 B AR TR G kAR, JfE
HATRE R A VR A BRAR N 21 S B G A SE R AN
LRSS A, TR LS S B A R G IR
TRR, mEadEAl . B BKIE =Y.
EY) 8.10 N E IR M Fusarium J& 8453, £
B THRIWEERE T WE . BRieawosh, Hih
AW E IR Fusarium lateritium WP 53], £
B TR LIRS AR AR

AW 2 ¥ B AGE X A A -2 (COX-2) HAT
5 E A HI/E ] (Chen et al., 2018), fb&H46E!
F T HMG-CoA A U3 423k, [lid i B Bt
G5By AR B H3TR AR B9 15 PE, MIC 32 pg/mL
(Niu et al.,2019; Shah et al.,2017), fb&4 6 FLAT
VA% BAT HE AYIEPE, MIC 4 25 pg/mL (Korn-
sakulkarn et al., 2011), fb&¥) 7 %—FdisE L5,
1E 1 mmol/L F ¥ % DPPH 1% M 5 3% & TR A1 24 (Ai
Zoubi et al.,2017) o ASCHE— LML T frsr #5466
Yt KA FF B (06,078 HILTE HY ) 455 J5 B A4 # BT 3G
PE, LG 4.5 % NSO HE 06 1l LK A
MIC #°4 6.25 ug/mL, 5 BHP X B8 Sk A fir 5 16 M 2
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R, S5 —RRTP AR N A B Fusarium lateritium ZMTO1 B =4 77

I (MIC 3.13 pg/mL) , fbG&H 4 X5 E Ak 2w
M A4 1 19 MIC 24 200 pg/mL, @7n P24
T CBH A X R = W8l MIC 100 pg/mL), HAkSE
WXk FEI 95 S ) MIC 27755 F 200 ug/mL. 7 i
YEH AL A Y 4.5 % O6 1ML 1E Y K FF TR A 5 40 1R A

SE 3k
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