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Studies on Secondary Metabolites from Sphagneticola trilobata
Fungus Aspergillus sp. PQJ—-1 and Their Antibacterial Activities
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HUI Yang'?, CHEN Wenhao'*
(1. Key Laboratory of Tropical Medicinal Resource Chemistry of Ministry of Education / College of Chemistry and

Chemical Engineering , Hainan Normal University , Hatkou 571158, China;
2. Key Laboratory of Tropical Medicinal Plant Chemistry of Hainan Province / College of Chemistry and
Chemical Engineering , Hainan Normal University , Haikou 571158, China)

Abstract: Six compounds were isolated from the EtOAc extract of the fermentation product of the fungus Aspergillus sp.
PQJ-1 from Sphagneticola trilobata using silica gel, Sephadex LH-20, and semi—preparative HPLC column chromatogra-
phy methods. Their structures were identified as cyclo-D-Trp—L—Pro (1), 1H—indole-3—carbhoxaldehyde (2), isoeugenin
(3), flufaran (4), aflatoxinB1 (5), sterigmatocystin (6) by using NMR. MS spectroscopic analysis and comparison with the
references. All compounds were tested for their antibacterial activities, and the results showed that compounds 1, 2, 4 ~ 6
exhibited antibacterial activities against methicillin—resistant Staphylococcus aureus and Candida albicans.

Keywords : Sphagneticola trilobata ; endophytic fungus ; secondary metabolites ; structure identification
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th 2% J& (Aspergillus) FLE IR BACE =W O 8%) 2058 . HLRENE 7= A Z2Rp 45 F 2SRV 32 & A DT PR Rk
GACHE™ Y, S i R SR 7 ) B BRI P B BT BT R 5 P4 AY malformin A 38, 158~ 2%k~
(22E,24R) -2 A 1 -5, 8 (14) , 22— =M 7" $0 4] cx— 4 2 WA BTG P 1) T PN IBRY s BT BT PR AY clava-
tone il clavatol s HAT HUAE YR IS A 19 SRR (i R, DL BT R B, s s Sk S 2
AL EYITFEIT E R E A5

ASCHESR T 1 bk R 22057 1L 2 (Sphagneticola trilobata) U5 N A BLTR Aspergillus sp. PQJ-1 IR ARt ™
Yy, &34 i HPLC S5 435 43 25 B0, W4 1. 8 6 ML A1) il A% IR (NMR) BT (MS ) 45 J7 124331
Y5 M eyclo—-D=Trp—L—Pro (1), 1H-indole—3—carboxaldehyde(2) ,isoeugenin(3) , flufaran (4) , aflatoxinB1(5) ,
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Figure 1  Chemical structures of compounds 1~ 6
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1.1 U5

MAT-95-MS JFii 4% , # [¥ Finnigan 2 7 ; Bruker AV-400MHz #8542 @ 3L R 1% , B+ Bruker 23 7 5 Agi-
lent 1260 747 5 2 OB (34X, 35 [ 248820 7] s EYELAN-100 figfE 28 &AL, H AR 5t LA FRA 7] YO-
KO-ZK 255M 5 i 4, iDL 2G BERT BRI & A PR 7] 5 Sephadex LH-20 /¢ , 2 PG WAL A A BR S
Al AE OGS RERS , T S AL T SR SEYE A TR A BR A ] 5 oAt A, 74 Bl Ak T e d A B
L\ Ho
1.2 EHREDBERIESR
1.2.1 B IR

ELT Aspergillus sp. PQI—1 45T SE AU A | 13 SEMZHHLAE T 2020 4 7 F SR 1A ¥ 1 U R A A REARVE AL X
22105 B Y 27 A i Bk 27 [ S I TN 250 4% 26 %2 M P 52 0% I 4 (Sphagneticola trilobata) o #R 45 A BE Aspergillus
sp. PQI-1 JEZS4FAE AT 18S rRNA 3 [H )7 41 (GenBank %55 NO.OM269036) #4155 , B PR A7 1T e Ui 518
AR 2 TR AL 7 2 A R C 00 % . IARLA PDA BRI 4 "CIRAT
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1.2.2 FRIEEFR

BIRE Aspergillus sp. PQI-1 1] PDA 435 352 JL4E 1R 28 “CH# 8 4535 35 d, 1 000 mL = FA HE I8 B0 A
300 mL 5 FRIK L 120 “CHY 5 il K 1 58 I 20 min , 1755 35 L8 H1 5 HERT , 1% 187 300 3 .
1.3 RBE5HE

K H TR CBRAEBUR TR, ZE I3 U, Wl v 46 15 21 £ TR O BR 2 HU) S0RE (150 o) g ARE R IEARRE
JREAE O R AT A B, F = A B e — TR (PR FR L 1021 ~ 02 10) 7R R UEFTR6 BRI, 4520 7 AN 210y (Fro1-Fr7) o
HrFr.1(13.0 g) 8 2 2 EARRERAT (LB BEVE 70 8 1 BL B 4(1.2 o) IS5 22K 45 HPLC LA Z I -
K TR 55:45, 13 3 mL/min) 4515 246 S 1(10.2 mg) o Fr.2(18.5 g) £ 5 2 1F [ ek J A € 1506 1 14k
o, P22k 4 HPLC LA N - /K (AR EE 33: 67, it 3 mL/min) il &5 816 &4 2(6.3 mg) L& 3
(5.7 mg) MBI 5(7.2 mg) SEY6(7.5 mg) .
1.4 AE4iE LR
1.4.1 PR

K FH 96 FLAR S s Rk, DN T A Ak A %o T HR 4 0 b 4 8 (L 1 28 3R B (Staphylococcus autrus subsp) |
H A0S 3Rk 8 (Candida albicans) K JGFF i (Escherichia coli) T TG, R0 2 SR FHA: X RE, — FF 3L 37 A
(DMSO) k[T IR, 2 AU R4 v 555 24 b WS N 3T AN B A4 788 37 1L B A 22 DA it 14 /)
TR Ve B MICT

2 LIHHER

21 WEYMERERE

AW B, 07X C HN,0,;ESI-MS m/z:284.3[M+H|*, 'H NMR (CDCl,, 400 MHz) : 8 7.59
(H, dd, J=04, 52 Hz, H-5), 7.40 (1H, d, J = 5.6 Hz, H-8), 7.24 (1H, m, H-7), 7.14 (1H, m, H-6),
7.12 (1H, d, J= 1.2 Hz, H-2), 4.36 (1H, dd, J =24, 8.0 Hz, H-11), 4.07 (1H, t, J = 4.8 Hz, H-14),
3.77 (1H, ddd, J =04, 2.4, 10.0 Hz, H-10b), 3.64 (1H, m, H-17a), 3.58 (1H, m, H-17b), 2.97 (1H,
dd, J=7.2, 10.0 Hz, H-10a), 2.32 (1H, m, H-19a), 2.02 (1H, m, H-19b), 2.01 (1H, m, H-18a), 1.91
(1H, m, H-18b), “C NMR (CDCl,, 100 MHz): 8 169.8 (C-13), 166.0 (C-16), 137.1 (C-9), 127.2 (C-4),
123.7 (C-2), 123.3 (C-7), 120.5 (C-6), 119.0 (C-5), 112.0 (C-8), 110.5 (C-30), 59.7 (C-14), 55.0 (C-
11), 459 (C-17), 28.8 (C-19), 27.3 (C-10), 23.1 (C-18). LA FHHE 527 ST ot — 20, P 7 1k
EW1 4 eyclo-D-Trp-L—Pro.

EW 2 AR, 4+ CH,NO; ESI-MS m/z: 146.2[M+H]". 'H NMR (DMSO-d,, 400 MHz) : &
9.93 (1H, s, H-10), 8.28 (1H, s, H-2), 8.10(1H, d, J = 8.0 Hz, H-4), 7.52 (1H, d, J = 8.0 Hz, H-7),
7.26 (2H, m, H-5 and H-6), "C NMR (DMSO-d,, 100 MHz) :5 185.0 (C-10), 138.5 (C-2), 137.1 (C-8),
124.2 (C-9), 123.5 (C-6), 122.1 (C-5), 120.8 (C-4), 118.2 (C-3), 112.5 (C-7). HI&5S% Ck"—2L,
K E S 2 M 1H —Indole—3—-carboxaldehyde o

A& 3 kB ek Y, 4 7. ¢, H,,0,, ESI-MS m/z:205.0lM-H]", 'H NMR (DMSO-d,, 400 MHz) :
86.56 (1H, d, J=2.4 Hz, H-8), 6.51 (1H, d, J=2.4 Hz, H-6), 5.57 (1H, s, H-3), 3.91 (1H, s, OCH,),
2.52 (3H, s, 2-CH,) . “C-NMR (DMSO-d,, 100 MHz) : § 169.4 (C-4), 161.8 (C-5), 160.9 (C-7), 156.2
(C-9), 138.1 (C-2), 116.2 (C-8), 105.8 (C-10), 100.5 (C-6), 86.5 (C-3), 56.5 (OCH,), 23.0 (CH,), Lk
1 HHE 5 275 30RO, DR E A6 54 3 4 isoeugenin

A 4: TTEsHR A, 373 CH,0,, ESI-MS m/z: 143.1[M+H]'. 'H NMR (Acetone—d,, 400 MHz) :
8796 (1H, s, H-2), 6.43 (1H, s, H-4), 4.44 (2H, s, H-7)., “C-NMR (Acetone—d,, 100 MHz) : & 174.6
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(C-6), 169.7 (C-5), 146.8 (C-3), 138.5 (C-2), 109.7 (C-4), 61.1 (C-7). LA ¥R 55 % CEr—=2k,
PRI A 2 AE 59 4 M flufaran

& s RE OB AR, TR CH,,0,, ESI-MS m/:313.1 [M+H]*. 'H NMR (DMSO-d,, 400 MHz) : &
6.93 (1H, d, J=8.0 Hz, H-11), 6.75 (1H, s, H-9), 6.73 (1H, s, H-10), 5.40 (1H, t, J = 2.4 Hz, H-7),
475 (1H, dd, J = 6.8, 2.0 Hz, H-12), 3.93 (3H, s, H-17), 3.25 (2H, t, J = 4.0 Hz, H-3), 2.47 (2H, t,
J=5.2Hz, H-2)., “C-NMR (DMSO-d,, 100 MHz) :  200.9 (C-1), 177.4 (C-15), 164.9 (C-4), 161.3 (C-
8), 154.3 (C-6), 152.0 (C-14), 145.7 (C-10), 116.4 (C-16), 113.4 (C-11), 107.1 (C-13), 103.3 (C-5),
102.4 (C-7), 91.3 (C-9), 57.0 (C-17), 46.9 (C-12), 34.8 (C-2), 28.7 (C-3). LA L %uHi 55 (k" —
0, s 2 b &9 54 aflatoxin Bl

&M 6: 1 AR, 7> 730 CH,,0,, ESI-MS m/z:325.1[M+H]*. 'H NMR (DMSO-d,, 400 MHz) : &
13.22 (1H, s, OH-3), 7.50 (1H, t, J=8.4 Hz, H-5), 6.84 (2H, d, J =7.6 Hz, H-6, 14), 6.76 (1H, d, J =
8.4 Hz, H-4), 6.50 (1H, t, J=2.4 Hz, H-15), 6.44 (1H, s, H-11), 5.45 (1H, t, J = 2.8 Hz, H-16), 4.82
(1H, dt, J=2.0, 7.2 Hz, H-17), 4.00 (3H, s, CH,~18) ., “C-NMR (DMSO-d,, 100 MHz) : & 181.6(C-1),
164.8 (C-10), 163.5 (C-12), 162.4 (C-3), 155.1 (C-7), 154.2 (C-8), 145.5 (C-17), 1359 (C-5), 113.4
(C-14), 111.4 (C-4), 109.1 (C-2), 106.7 (C-6), 106.1 (C-9), 106.0 (C-13), 102.6 (C~16), 90.6 (C-
11), 56.9 (C-18), 48.2 (C-15). LA Bl 527 SR —3L, KA & 16459 6 2 sterigmatocystin.
22 MEEEEHRER

SHEA 1 ~ 6 4T THUREIEPEN, K Bk 590 1.5 .6 X i HY 420V Ak 4 0 €0 i 2 B B S /R s F BT G
PE, MICAE /3514 25 .25 Fl112.5 pg/mL, FHEXT HEER N V8 12 (Ciprofloxacin) ) MICAE A 1.56 pg/mL;fb &9 1,
2.4 ~ 60 1SRRG M5 B FERCR AR S

x1 KLEW1~6HEFEN

Table 1 Antibacterial activity of compounds 1~6 (ug/mL)

EY T P AR R B (0 R A BR T KIGFFE [ERLFENZ N

1 25 >100 50

2 100 100 50

3 >100 >100 100

4 100 100 50

5 25 >100 50

6 12.5 100 50
WNTPE 1.56 3.12 50

ASCE A GE POE A HOR 1 HR e 58 B2 S I N A BT Aspergillus sp. PQI-1TH /3B 4EE T 61Mb
B BRI A (1), 1A (2), 2 5 AL A (5.6) 2 LB
(3.4 JFRHIA L A BT THC I P AL 200 1 2.4~ 6 RF PRI AK 4 B AT RTARI ) (5 s P
T AR T A P EL R oS R Sy 40 B A
A LB S A TP
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