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Study on the Secondary Metabolites from a Mangrove Rhizophora Stylosa Derived Fungus Diaporthe sp.
and Their Antioxidant Activity

QIN Yuning, LIN Miaoping, QI Xin, LU Humu, LIU Yonghong, LUO Xiaowei " ( Guangxi Key Laboratory of Marine
Drugs, Guangxi University Engineering Research Center of High-Efficient Utilization of Marine Traditional Chinese Medicine Resources ,
Institute of Marine Drugs, The First Affiliated Hospital, Guangxi University of Chinese Medicine, Nanning 530200, China)

ABSTRACT :OBJECTIVE To investigate the secondary metabolites and bioactivities of the mangrove Rhizophora stylosa derived
fungus Diaporthe sp. SCSIO 41011. METHODS Various modern chromatographic methods were subjected to isolate and purify the
fermentation products of the strain. The chemical structures of the obtained compounds were identified by nuclear magnetic resonance
technology as well as literature data. The antibacterial activity, NF-kB luciferase inhibitory activity, and antioxidant activity of the
compounds were determined. The antioxidant activity of the compounds was determined by 1,1-diphenyl-2-picrylhydrazy (DPPH) and
ferric reducing ability of plasma (FRAP). RESULTS Seven compounds (1 —7) were isolated from the fermentation products and
were identified as nigrosporapyrone D (1), vermopyrone (2), tyrosol (3), 2-(2-hydroxyethyl) phenol (4) , 3-phenylpropane-1,2-di-
ol (5), 4-hydroxyphenethyl acetate (6) , 2-hydroxyphenethyl acetate (7). The chemical structure of 2 was confirmed by X-ray single-
crystal diffraction method for the first time herein. At the concentration of 1 mg - mL™" | the FRAP values of compounds 3, 6, and 7 were
208.75, 160.03, and 162.75 wmol « L™", respectively. CONCLUSION Two pyranones (1 and 2) and five phenolic compounds
(3 -7) are characterized from the fungus, meanwhile compounds 1, 2, 4, 5, and 7 are isolated from the Diaporthe genus for the first
time. And compounds 3, 6, and 7 show iron ion reduction/antioxidant capacity. This study would enrich the structural diversity of sec-
ondary metabolites of Diaporthe sp. , and lays a foundation for further study on the natural products of mangrove endophytic fungi.

KEY WORDS : marine fungi; Diaporthe sp. ; secondary metabolite; polyketide; antioxidant activity
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Fig.1 Chemical structures of compounds 1 —7 derived from fungus Diaporthe sp. SCSIO 41011
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NMR (175 MHz, methanol-d, ) §.: 192.1(C,C-7),
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Fig.2 X-ray crystal structure of compound 2

a4 Ak (HE), 4+ Rh
C4H,,0,.,'H-NMR (700 MHz, methanol-d,) &, :7.07
(1H,dd, J =7.3,1.7 Hz, H4),7.01 (1H, td,
J=7.3,1.7 Hz,H-6) ,6.76 ~6.72 (2H, overlapped,
H-1,5),3.74 (2H,t,J=7.0 Hz,H,-8),2.83 (2H,
t,J =7.0 Hz, H,-7) ,” C-NMR (175 MHz, methanol-
d,) 8.:156.6 (C,C-2),131.8 (CH,C4),128.4
(CH, C-6),126.6 (C,C-3),120.5 (CH, C-5),
116.0 (CH,C-1),63.1 (CH,,C-8),35.1 (CH,,C-
7)o LA EEES SCHERL 20 | X BRIEAS — 3%, PRI
1bEH1 4 Sl 2-(2-hydroxyethyl ) phenol ,

G S AR (HEE), 5+ N0
CoH,0,,[aly +22(c 0.1 g - 100 mL™", methanol-
d,).' H-NMR (700 MHz, methanol-d, ) §&,: 7.26
(2H, overlapped, H-6,8) ,7.24 (2H, overlapped, H-
5,9),7.17(1H, m,H-7),3.81 (1H, m,H-2) ,3.50
(1H,dd,J=11.2,4.5 Hz,H-1a) ,3.45 (1H,dd,J =
11.2,6.2 Hz, H-1b),2.82 (1H,dd,J =13.7,5.6
Hz,H-3a),2.68 (1H,dd,J=13.7,7.6 Hz,H-3b)
“C-NMR (175 MHz, methanol-d, ) §.:140.1 (C,C-
4),130.4 (CH,C-6,8),129.2 (CH,C-5,9),127.1
(CH,C-7),74.5 (CH,C-2),66.5 (CH,,C-1),40.9
(CH,,C-3), DA E%ds 5 3cmkl 21 [ A3, A
W E S5 5 5y 3-phenylpropane-1, 2-diol , iy
e G 5 B ST ARG Y AR SE IR
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ECD) B¢ 1 i 7 315 07 i i 7 Hiply At
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Fig.3 The experimental and calculated ECD spectra of com-

pound 5§
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C,,H,,0,,"H-NMR (700 MHz, methanol-d,) &, :7.03
(2H,d,J =8.5 Hz,H-2,6),6.72 (2H,d,J =8.5
Hz,H-3,5),4.18 (2H,t,J =7.1 Hz,H,-8),2.80
(2H,t,J =7.1 Hz,H,-7),1.99 (3H, s, H;-10),
"C-NMR (175 MHz, methanol-d, ) 8.:172.9 (C,C-
9),157.0 (C,C4),130.8 (CH,C-2,6),129.9 (C,
C-1),116.2 (CH,C-3,5),66.5 (CH,,C-8),35.1
(CH,,C-7),20.8 (CH,,C-10), Lk E%ds 5 30
[22] %f B BE A — 2, [ b i €tk & 6y 4-
hydroxyphenethyl acetate

sy 7 ok E ik (HE), 05X H
C,,H,,0,., " H-NMR (700 MHz, methanol-d, ) §,,:7.07
(IH,dd,J=7.0,1.4 Hz,H-6),7.01 (1H,d,J =
7.0,1.4 Hz,H4),6.74 (2H, overlapped, H-3,5) ,
4.24 (2H,t,J=7.0 Hz,H,-8),2.91 (2H,t,J=7.0
Hz, H,-7),1.99 (3H, s, H,;-10) " C-NMR (175
MHz, methanol-d, ) §.:173.1 (C,C-9),156.7 (C,C-
2),131.8 (CH,C-6),128.8 (CH,C4),125.3 (C,
C-1),120.4 (CH,C5),115.9 (CH, C-3),65.1
(CH,,C-8),30.8(CH,,C-7),20.8 (CH,,C-10),
DA B 5 SCHR (23 ] BB A — 25, DRt o AL
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2.4 EHIFN
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¥ 3.6 F1 7 ) FRAP (& 43 % 24 208.75.160.03 Fi
162.75 wmol + L' FRHILEY 3.6 F17 HA —EN
BT/ PUEALRE S (BUIRIMER : 50 pg - mL™' i
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BTA A PIXT 3 93 S 8 14 R I 7 ) Al A R
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Wi 1Y) NF-kB 28628 B i 5
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RS Y A AL TS YRR S, A2 5549 fh B
v, FTRE 2 B T & P 5 W 72 L 4 b 5
e e S AV E R ] e I SR e RS ]
ARG SR AL G R TE R BE SCHER[ 18 ] 4Rk
8,46 E W 2 XA A0 Hep2 HAT— & iy 4 il 4
AL HIC,fEH K 100 pg - mL™', fb5&4) 3 AEGE D
AR E Y  WAA A BEEREED kG 4
AE A% 410 1 5 2R (R B0 P P, aeruginosa A2 K, B
NETHREE (MIC) B 35 pg - mL™"* L4976
eI i T 77 U8 Hela 40 Mg 7™, A €5
SR (Candida albicans) 1) A4 A B W40 ] 7E
F AT B AR 25 mm 2

BB W& 8 TE LT KR ) v B ol
AT 2 — Al ] A 5% B =B e g
MRBIFE 2, BA UM DR P BT Aa L
S WIS E , 2 B R M B R )2 Y
VAT BT 99 D 32 T ik o 0 B 4 3] 10 > 1 &R 2 1k
A ARE XK MR AT S BEATBIE ST, IR 4y
BIARE] T A0tk e R S BOR () 26 B, X
FRREA 7 4 5 RS Y i 0, 5 2
15 Ak 22 1 FH B 7 45 R I IR A A2 SR B 2R AL 5 )
S ZREYE . GG 1 ~ 7 A R 2 AR T
e, g B 2645 Wy i) A 5 e S R Ak R
WHE . AN, A A W B0 P R e S SOk A
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