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¥ (Avicennia marina) He R i . % R A1) Talaromyces flavus 210331 89 R BARM 7= M R LB E M
BATAT R 4R AR A EAR A G AR BT Sephadex LH-20 % I3 42 B 47 . ¥ 41 & HPLC ¥ &% 5 & 3
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flavus 210331 P 5 BF 5 T T A F KL &Y, O 2N FH 2 F LAY hypoxymarin C (1) #=
peniciisocoumarin F(2) , 1 ANB&Hr £ 44 A-4 penicilactone A(3) ,4 A~ 4T 4 4 diorcinol (4) . p~hydroxy—
benzaldenhyde (5) \trans—ferulic acid (6) 7= agidol 10(7), #AALE LM XL R KA ESY 1-3 L4
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Abstract:In order to obtain more secondary metabolites with significant biological activities from the genus Talaromyces,
the secondary metabolites and biological activities of the fungus Talaromyces flavus 210331 isolated from sea mud of the

rhizosphere of Avicennia marina were studied. The secondary metabolites were isolated and purified by normal phase sili-
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ca gel column chromatography, Sephadex LH-20 gel column chromatography, semi—preparative HPLC and other chro-
matographic separation methods from the EtOAc extracts. Their structures were identified by comprehensive NMR, MS
spectral and other spectral analysis methods. The antioxidant activities of the isolated secondary metabolites were also
tested. Seven compounds were isolated and identified from T. flavus 210331, including two isocoumarins hypoxymarin C
(1), peniciisocoumarin F (2) a diene penicilactone A (3), four benzene derivatives diorcinol (4), p—hydroxy—benzaldenhyde
(5), trans—ferulic acid (6), and agidol 10 (7). Compounds 1-3 showed good antioxidant activity, with the 1C, values of
0.18+0.025, 0.18+0.037 and 0.23+0.013mmol/L, respectively, better than positive control trolox with the IC,; value of
0.29+0.011 mmol/L,
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Figure 1 Structures of compounds 1-7
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& (ABTS V%) , i g B 5 AE MR AT BN 7 5 4l K Z DR EEAR X, 25 EUA IS AU A A FRA /15 K, b
T BRIT AR IR NS s A FRA A o SCI A E R R v BT i Ak 2= 3R 20k B ) P Bl
T R
1.2 BRI B SiHiE
1.2.1 kIR

TEE UG R 6 P 2R 26U B R B AR ORI X LT AE ) 11 B 48 (Avicennia marina) BIRR BRI (110.578 6°E,
19.949 09°N) , MNIREJE FP 20 B S8 i vk HH— Rk fiv44 0 210331 AU ELE . 85 18S rRNA 4 BEAIITS [X s
2 G B TS SRR IE R 1% B 28 %€ N Talaromyces flavus 210331, 17 5 8045 E #2238 & GenBank, & 55K
OP493180. AP HLIRAF T m IV K2 A 540 T2 B Iy 25 9% I Ak 2= 2R 0 8 o5 S 30 % (PDA 15 5%
I, 4 °CIRT) o
1.2.2 BRIRESR

KR T. flavus 210331 Zead 1605 , 4350l H A 1) 3 0 Sh 8% 20 (AR 4% 37 3 7 (300 mIL/1 000 mL) PASRASFFF
BRFRUE, 28 “CHERMR G R F7 72 he K 900 mL AP35 TR # 21] 50 i 485 S0 AR AR G 72 5L (PDB) (5
LI 5 1.8 o A S A=K F11 200 mL 7K ) , FFE 1597 (28 °C,30 d).
1.3 REE5HE

XF R e = ) FHED A 3 08, 53R BRI TR 2244 W BRRGHR 43 (20 L) 212 U1 (EtOA e ) 2 B 3 YR A5 21 & 1%
R, T 2213800 B (MeOH ) R B 3 K , 2 U 20 R 25 B AR BNRE ARG F R O FR AR I A5 31 T
PLAREROL TR ORI o W R R T MR 24 (2 B il 2 5 00T (TLC) J5 &R 38, W5 B 5 AL,
TR SIS RRT (9.6 ¢) o EIRFM IEAHRERAEZHT(75~120 wm) BREEVENL , FHATME/ ELO Ac (v, B
£ 100:0—0: 100) F1 EtOAc/MeOH (v/v, B4 100: 0—0: 100) 431 5 AN 4H 43 (Fr.1~Fr.5) o Fr.2(1.2 g) i@t IEAH
FEIEAE (200~300 B ) HEATAEZHT VRN , 6 FH A7 B/ EtOAe (v, 9: 11 1D BREEVRI , il TLC MG & 31 4
ANHAY (Fr.2.1~Fr.2.4) ;Fr.2.2(0.8 g) i i Sephadex LH-20 EEEA: (£7 Wit -CHCL,-MeOH ,v/0,2:1:1) , 2521
Hil#5 HPLC /5 4lifh, 15 2L A Y 1(7.2 mg) .2(7.3 mg) F14(5.4 mg) . Fr.4(1.8 g) ZEEIATE Sephadex LH-20
(CHCL,-MeOH, v/v, 1: 1) VEME, 153 5 N3 (Fr.4.1~Fr.4.5) ; Fr.4.3(1.0 g) £5: IEARRE RS (200~300 H ) B
Ve , 18 k2 45 8 HPLC 4 A5 24654 3(6.6 mg) F15(13.2 mg) . 4143 Fr.5(1.1 g) FHIE AR AR A (200
~300 H) A E/EOAc (v, 5: 120 D EBEEVENL, 15 2] 3 4155 (Fr.5.1~Fr.5.3) ; Fr.5.2(0.4 ¢) 17 BE A
Sephadex LH-20 FIP{: il 4 HPLC 73 254646, 15 2L 59 6(11.4 mg) F17(10.2 mg) .
1.4 mELFER

Z: 25 SCHRI6] AR I 77 325, MR AL & 0 1~7 WP A AR IE 1 . PBS 28 R 23 1 0 B, — 6 AR
(DMSO) 7 FIH:%F HE, trolox Ry BHMEXT R, SPAT 5256 3 UK fff AU K D RE AR AR AN 734 nm AL IO
FE A, BRI A SN ZE=[(A = A ey VA 1 ]X100% , T3 H AR S I 2R I F 38 5 SPSS A8 HY 1C,, [

2 BRESH

21 WEWMERERE

AEA 1 B PR B A 43 9% 18 ESI-MS 7E m/z 267.0 Kb 25 i V4385 T U [M+H]* , 4 4> 75
266.0, 454 "H NMR Fl1°C NMR B iS58 , W AR XS 702008 CLH 05, AEFIEE Ny 6. A% HE DS Eds - 'H
NMR (400 MHz, DMSO—-d,):8, 10.6 (OH, s, 8—~0H),7.12(1H, d, J=8.8 Hz, H-6), 6.71 (1H, d, J=8.8 Hz, H-7), 4.63
(1H, m, H-3), 3.77 (1H, m, H-4"), 3.19 (1H, dd, J=10.4, 16.8 Hz, H-4B), 2.68 (1H, dd, J=3.6, 16.8 Hz, H-4«), 1.89
(2H, d, J=8.8 Hz, H-1"), 1.62 (2H, m, H-2"), 1.48 (2H, m, H-3"), 1.14 (3H, d, J=6.4 Hz, H-5"); °*C NMR (100 MHz,
DMSO0-d,):5. 170.8 (C, C-1), 156.2 (C, C-8), 146.3 (C, C-5), 125.6 (C, C—4a), 124.7 (CH, C-6), 116.1 (CH, C-7),
109.3 (C, C-8a), 80.5 (CH, C-3), 67.4 (CH, C-4"), 39.3 (CH,, C-3'), 35.7 (CH,, C-1"), 27.4 (CH,, C-4), 24.1 (CH,,
C-5'),22.0 (CH,, C-2"), HR4EH "HHIC NMR Zdi I 5 SCHRI7 S et , 82 A5 1 2 hypoxymarin C.

A1 2 B TR K43 P B3 ESI-MS 7E m/z 265.0 Ab 45 e 4> T35 T M—HT, FHI A X437
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14 266.0, 456 "H NMR F1°C NMR U458 , #EWTHARXT 737208 C L H 05, AMEFTEE N 6. A% HE D TSR -
'"H NMR (400 MHz, DMSO-d,) 8,, 7.04 (H, d, J=8.8 Hz, H-7), 6.74 (1H, d, J=8.8 Hz, H-8), 4.59 (H, m, H-3), 3.78
(1H, m, H-4"), 2.66 (1H, dd, J=6.8, 11.5 Hz, H-4a), 3.18 (1H, dd, J=11.5, 16.8 Hz, H-4B), 1.79 (2H, m, H-1"),
1.63 (2H, m, H-2"), 1.50 (2H, m, H-3"), 1.20 (3H, d, J=6.2 Hz, H-5); *C NMR (100 MHz, DMSO-d,) 8.170.3 (C,
C-1), 155.0 (C, C=6), 145.6 (C, C-5), 124.5 (C, C—4a), 123.7 (CH, C-7), 115.1 (CH, C-8), 108.0 (C, C-8a), 79.9
(CH, C-3), 67.0 (CH, C-4"), 38.4 (CH,, C-3'), 34.6 (CH,, C-1"), 26.4 (CH,, C-4), 22.1 (CH,, C-5"), 20.9 (CH,, C-2).
AFERXT EESCHRIS], B EL & 2l peniciisocoumarin F

AW 3 B PRI , (R4 BT ESI-MS 7F m/z 225.2 Kb H HEAY 725 U [M — HI, #4375 h
226.2, 454 "H NMR A1 °C NMR 35 35850 , 45 W =LA X 202808 CLH,,0,, AR Ry 4. AZREDE TS5 - 'H
NMR (400 MHz, DMSO-d,) 8, 7.37 (1H, s, H-3), 5.34 (1H, d, J=4.3 Hz, H-5), 4.52 (1H, dd, J =4.3, 9.1Hz, H-6),
3.83 (1H, m, H-7), 2.31 (2H, m, H-1"), 1.60 (2H, m, H-2'), 1.09 (3H, d, J=6.7 Hz, H-8), 0.95 (3H, t, J=7.4 Hz, H-
3'); ®C NMR (100 MHz, DMSO-d,) 6.170.8 (C, C-1), 150.1 (C, C—4), 138.7 (CH, C-3), 135.0 (C, C-2), 114.0 (CH, C-
5), 71.3 (CH, C-6), 71.0 (CH, C-7), 27.9 (CH,, C-1"), 21.7 (CH,, C-2"), 19.0 (CH, C-8), 14.1 (CH,, C-3"), #R##
HH AN PC NMR -5 SCHRIOVEE EL X, 56 2 AL &%) 3 A penicilactone A,

B W 4. TR IR (43 P 53 EST-MS 75 m/z 229.0 Ab 25 H WEAy 785 T [M-H| -, #0375
230.0, 454 'H NMR 1 °C NMR 380 , W AT 07300 €L 1,050 ANUFIE N 8. BEisddE : 'H
NMR (400 MHz, Acetone—d,) 8, 6.42 (2H, s, H-6/H-6'), 6.40 (2H, s, H-4/H-4"), 6.30 (2H, t, J=2.1 Hz, H-2/H-
2'), 2.27 (6H, s, H=7/H-7'); *C NMR (100 MHz, acetone—d,) 8. 158.1 (C, C-3/C-3"), 156.5 (C, C-1/C~1"), 141.0
(C, C-5/C-5"), 112.2 (CH, C-6/C~6"), 111.2 (CH, C-4/C-4"), 103.5 (CH, C-2/C-2"), 21.5 (CH,, C-7/C-7"), L\ I
TS BUE S SCHER10TBHEXT I, 16 E LS54 4 4 diorcinol .

B 5 AR (R0 3% ESI-MS 18 m/z:137.1 Zh45 HE Sy 7 B I M+H|*, 4H0 H H 71
S 136.1, 254 'H NMR F1°C NMR 3 3555080 , HEWr AR X 502008 CHO,, MBI R 5. A% RE IR T2 !
H NMR (400 MHz, Acetone—d,) 8, 9.85 (1H, s, 4-OH), 7.82 (2H, d, J=8.2 Hz, H-2/H-6), 6.99 (2H, d, J=8.2 Hz,
H-3/H-5); *C NMR (100 MHz, Acetone—d,) 8, 191.5 (C, 1-CHO), 162.0 (C, C-4), 132.7 (CH, C-2/C-6), 129.9 (C,
C-1), 116.2 (CH, C-3/C=5), 41X SClk[11], B2 4bA4 5 K p-hydroxy—benzaldenhyde .,

TG W 6 B R IR AA , (R4 HE 3% ESI-MS 7E m/z 395.6 Kb 45 H a4y 55 T [M+H]", #0431
394.6, 454 "H NMR A1 °C NMR 3 35808 |, #E W H AR 707208 CoeHLL, 0, AMEFTE A 8. 'H NMR (400 MHz,
Acetone—dy) 8, 7.58 (2H, d, J=8.4 Hz, H-6/H-6"), 7.47 (2H, t, J=2.0 Hz, H-3/H-3"), 7.25 (2H, dd, J=8.4, 2.0 Hz,
H-2/H-2"), 1.37 (18H, s, H-12/H-12'/H-13/H-13'/H-14/H-14"), 1.30 (18H, s, H-8/H-8'/H-9/H-9'/H-10/H~-
10"); *C NMR (100 MHz, Acetone—d,) 8, 148.6 (C, C-5/C-5"), 148.1 (C, C-1/C~1"), 139.3 (C, C-4/C-4"), 125.4
(CH, C-3/C-3"), 124.8 (CH, C-6/C-6"), 119.8 (CH, C-2/C-2"), 35.5 (C, C-7/C-7"), 35.1 (C, C-11/C~11"), 31.7
(CH,, C-8/C-9/C~10/C-8'/C~9'/C~10"), 30.6 (CH,, C-12/C~13/C~14/C~12"/C~13'/C~14"), X} SCHR[ 1215 ,
o ELE W) 6 K trans—ferulic acido

AW T 6 AR A, (R4 P 1% ESI-MS 75 m/z 205.0 Ab 25 44 7 85 T [ M=H] -, 0 4> 75
206.0, 454 'H NMR F1"°C NMR 33545080 , #EWH 7208 CLHL0  AMBRIE R 4, BEREDE iS4 . 'H NMR (400
MHz, CDCL,) 8,,7.31 (1H, d, J=8.3 Hz, H-3), 7.17(1H, dd, J=8.3, 2.5 Hz, H-5), 6.65 (1H, d, J=6.2 Hz, H-6), 1.40
(9H, s, H-8/H-9/H-10), 1.28 (9H, s, H-8'/H-9’/H-10"); *C NMR (100 MHz, CDCL,) 8. 149.1 (C, C-1), 148.8 (C,
C-2), 139.8 (CH, C-3), 125.9 (C, C-4), 125.2 (CH, C-5), 120.0 (CH, C-6), 35.9 (C, C-7), 34.5 (C, C-7"), 31.6
(CH,, C-8/C-9/C-10), 31.2 (CH,, C-8'/C-9'/C-10"), H&#&H:"H NMR 1 °C NMR -5 SCHRI 1358 L X, e fe &
Y17 A agidol 10,

22 MENFEEMRER

XACE W 1~7 47 T Ho AR iE N, 45 R RGP 1~3 A PUEATE 1, 1C,, 16 53 514 (0.180+

0.025) . (0.180+0.037) #1(0.230+0.013) mmol/L, 5% F FH X} B trolox[1C,=(0.290+0.011) mmol/L], H4xfbA
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