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Antibacterial Activity and Metabolits of an Acremonium Fungus
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Abstract: A fungal strain of 4cremonium sp. SC0105 was obtained from tissue culture of humus collected at
Dinghushan, Guangdong Province, China. The EtOH extract of this fungal strain showed antibacterial activity
against Staphylococcus aureus. From the solid cultures of this fungus, five compounds were isolated by repeated
column chromatography. On the basis of their spectral data, they were identified as gingerglycolipid B (1),
gingerglycolipid C (2), b-Mannitol (3), flazine (4), and acremine F (5). Among them, flazine (4) was isolated from
fungus of Acremonium genus for the first time.
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2001 4210 AR AT REERTMBILERA
SRR IX R 1 S FE B & v (DHO11) 73 B
43, i v B B AR MBI B XA BT ST 51 %
o BT 10% HHKEBMRHE. &8
£6.%5 % BR 7 (Staphylococcus aureus) ATCC6538 T
HI ARAMEDFT.

1.2 5 E

DR EE &M IR 5 2 (PDA): B/ E
300 g Fi%HE 20 g g 20 g &K 1 L BEREE
T A A BE SR EE(YMG) : HI A HE 4 g PR IY)
10 g BERLEEHY) 4 g Z817K 1 L.pH (5.5 £0.2),

1.3 {438

HPLC R A H A 5 HA 7 LC-64D RIMAH i
{FN RID-10A 7R Z 476 MM 45 H A4S YMC /A F
YMC-Pack ODS-A 3% (hiA2 5 pm, L4212 nm,
250 mm x20 mm);ESIMS i MDS SCIEX API 2000
LC/MS/MS 1, LA B R, B bRl 25 ]
NMR &% #1"° C NMR 3% /] Bruker DRX-400 # R4t
PRAK, LA VY F SR o kg PRI E o

1.4 ERHEN

FHEZFWEH DRI —ZR R LR A7 TR , B0 2137 e i
FKEA Y PDA F 35555 b, 78 28°C F Jook i 8%
12 d, FEMEL.

1.5 RE LB EHIERE

12 MEE R 150 mL /=M 3 imA
YMG K573 30 mL, G PDA #5583 Pk
6 MRARAET M T M T =AM, A IR
RAEIR, FE 3N 105 r min™ , 7E 25°C F GG
2 d, BB F T, 7E10 MAEEN 100 mL B =1
B BIIMA 25 g /NEFI 30 mL YMG 85373, K
HEEMP A 2 mL #F8. MRBESE 6 XIFIH
FH CBEXT TR 22 AR AT B 75 R B, R I 3 WK,
X 30 min,

FHUBZE BN ™ 5 vk %o 78 bk 61 4 2 B2 1) 2
FE SR YT HEA T A TR DU, ZE R BB AR A A
e 1 mg, BAMEXT B SL P E 20 pg. 28 CIEIE
BB RS 48 h, WAL & 1 Wi 25 BH A 400 18 Bl
B, FE B AR B A B AR KN

1.6 XEEIES
TE2 MEEHN 500 mL B =AM A S HImA
YMG 55573 150 mL, ML A PDA K575 HREL

6 NRIRTETCER S5 14 T Befh F =M, A TER
RALIR, #3H 105 r min™ , 7F 25°C F oL L
2d, REALHEHTHEEZEA2 MEEH
150 mL YMG 53R M =MK% 10 ~%5F 60 mL
YMG 53R 51 24580 300 mL =T, 1528 # 1
R, Ba, 710 MEEN 1 LN =MAMP &
%A YMG 55373 450 mL FI/NEERE 300 g, K G
FEAN =M A 60 mL F T REFRMGTE 10 M5
BHR2 L WEBEENEA YMG Hi33 750 mL Al
INFERLS500 g, KA G HEENKEEEE A 100 mL Ff
TFREFRW FE 100 DA EH 500 mL Y2 H5 ) %%
A YMG ¥E3:4E 150 mL Fi/hERL 125 g, KEJE1E
BAKREEEFA 15 mL # PR 78 28C Tk
MRE RS 16 4, BB HE LR R B RY)

1.7 ZEYIRIREN R I iE MR

KRR REYEZIRTH 96% LR E 3
W, IR S350 24 h.48 h.48 h, ¥ 32 BRI T v 4n
FHRLRY) 1817 g, KK Rl T BEAE B 3 WK, A %
BU11 KR, 2R BEAEER 4 WK, IE T BEZEHL 10 K,
VR MR 45 J5 A5 B A T B 4> 23.3 g AT A
164 g ZBRZBEH4r 8.9 g IE T EERR A 171 go X
FEL B A0 ZE BBCERASL43 S0l T A T 1 B 4 R, 45 3R
LB 1, G5RFBEAENHR S FNIE T B2 B BRI T
PR BEGEER KT 20 mm),

1.8 HERA&N

ST ERERE (100 ~200 B, 7 ST
T =) R AT, LA A7-F BE(100 0 ~70 : 30)%6
BEVERR , 0 1000 mL, 2 TLC(HEE EHT ) Ar
JEE3FHR Cl ~Cl4 3£ 14 44y, Cl1(4.16 9B
AHEERE ODS(CRiAR 75 pm, H A BP i 2 bk = a4t
FEEEE R, FH BE-7K (20 : 80 ~80 : 20)Hf Uk
S, 45 4 e 200 mL, & TLC K& 5 &N
Cll-a~Cl1-gt 7 N4 435 Cll-e Dk 82% H EE-K
PR EIAHHAT HPLC #4324k &% 1 (63 mg);
C11-f D) 85% HBE-/K A s AH#E4T HPLC 45,15
F| C11-f1 ~ C11-f3 £ 3 A~ 4H 4, Cl11-f3 &
Sephadex LH-20 (¥ # Amersham Biosciences J= fif)
T, DIH BB 2 A 2 2 me).

IETEER TS &, B2 EY 3 20 mg),
R ZRIL RIS HP20 (B A& =35 b5 bk 4
#1772 R ENT, LA BE-7K (0 £ 100 ~96 : 4)BREEUE
Jit , 755 B00 .B20 .B40 .B60 .B80 .B96 3£ 6 44},
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Fig. 1 Antibacterial activities of crude extract and its fractions

415 B60 ZrERAE 2T, LA - EE©98 12 ~70 :
30)BEEE PER , 53 B60-1 ~ B60-10 3£ 10 444y,
HHr B60-5 A 4#T HUiiE, B2 &% 4 (10 mg);
B60-2 £ ODS H: )27, H BE-7K (40 : 60 ~100 : 0)
BEEEVERE , B M 30 mL, £ TLC &5 & I3F N
B60-2-1 ~ B60-2-6 # 6 A~ 4 4, B60-2-1 &
Sephadex LH-20 #:)2#T, FH BEUE B4 LA 20% H B-
KR Wi 3h A HE 4T HPLC i &, Yo 55 13 8 i 8]
90 minf M, L TLC & (& 5-F -k =15 ¢
3:1),32EYS5 (18 mg).

1.9 EHMEE

=1EIE B (1) E@JEJ\;E, ﬁ%iﬁﬁff C;Hy Oy,
[a]¥ +61.0°(c 0.6 MeOH); 1E. B T ESIMS m/z 701
[M+Na]",717 [M+K]",1379 [2M +Na] *, fi
BT ESIMS m/z 677 [M-H]", 713 [M +Cl] "~
1355 [2M-H] ~; '"H NMR (400 MHz, DMSO-d;):
50.86 3H, t,J=6.8 Hz, H,-18), 1.26 ~131 (14H,
m, H,-4,5,6,7,15,16,17), 1.49 (2H, m, H,-3),
201 (4H, m, H,-8, 14),2.30 (2H, t, J=7.6 Hz, H,-
2),2.75 QH, t,J=6.0 Hz, H,-11),4.39 2H, d, J=
44 Hz, H-3"),4.52 (1H, d, J=4.4 Hz, H-1"), 5.32
(4H, m, H9, 10, 12, 13); C NMR (100 MHz,
DMSO-d,): 8 13.9 (C-18),22.0 (C-17), 24 .4 (C-3),
25.2 (C-11),28.5 (C-8, C-14),26.6 ~30.9 (C4 ~C-

7, C-15, C-16), 33.4 (C-2),60.6 (C-6™),65.5 (C-3"),
66.5 (C-6"), 67.4 (C2"), 68.1 (C4"), 68.4 (C2"),
68.9 (C4™),69.6 (C-3™),70.4 (C-1"),70.5 (C-5"),
71.2 (C2"),72.9 (C-5"),73.1 (C-3"),99.5 (C-1"),
104.0 (C-1'"), 127.8 (C-12, C-13), 129.7 (C9, C-
10),172.9 (C-1)o LA L5 3CHk[12 | HE—3,
Wi R ZHENE Bo

EMECQR BEHR 2FXH CyH, Oy,
[a]? +25.5°(c 0.2 MeOH); 1E & T ESIMS m/z
703 [M +Na] ", fiBF ESIMS m/z: 679 [M-H]",
715 [M + Cl]~; '"H NMR (400 MHz, CD,0D):
50.91 BH, t,J=8 Hz, H,-18), 1.30 ~1.63 (22H,
m, H,-3 ~H,-17),2.07 (4H, m, H-8, 11),2.37 (2H,
t,J=7 Hz, H,2),4.16 (2H, m, J=5 Hz, H,-3"),
425 (1H,d,J=7 Hz, H-1"),5.35 2H, ddd, /=5, 11,
16 Hz, H-9, 10); "C NMR (100 MHz, CD,OD):
3144 (C-18), 23.7 (C-17), 28.1 (C8, C-14),
30.2 ~33.0 (C4 ~ C-7, C-15, C-16), 34.9 (C-2),
62.7 (C6™), 67.8 (C6"), 69.7 (C2",70.1 (C4"),
70.2 (C2™), 711 (C4™), 71.5 (C-3"), 72.1 (C-1"),
72.5 (C-5™),72.6 (C2"), 74.6 (C-5"), 74.7 (C-3"),
101.3 (C-1™), 106.1 (C-1"), 131.6 (C-10),131.7 (C-
9),176.2 (C-1), LA R#dl 5 3Cmh[12 ] #irl —3,
W HZHENE Co
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p-HEEE (3) Eé%ﬂeﬁ, ﬁ?‘ﬁﬂg CsH,, O,
[a]¥-20°(c 30 H,0); IEE T ESIMS m/z 205 [M +
Na]*,221 [M+K]",387 [2M +Na]"; '"H NMR
(400 MHz, Pyridine-d;): 8 4.36 (1H, dd, J =11 Hz,
6.4 Hz, H-1),4.56 (1H, dd, J=10.8 Hz, 44 Hz, H-1),

K2 a1 ~5Hsi
Fig. 2 Structures of compounds 1-5

BEER (4) MEBHAR XA
C,;H,,O,N,; IEEF ESIMS m/z 308.9 [M +H] ",
BT ESIMS m/z 307.4 [M-H]",343.2 [M +
Cl1]7,615.7 [2M-H]"; '"H NMR (400 MHz, DMSO-
d,): 84.67 2H, H,-6"), 6.62 (1H,H4"), 7.34 (1H,
H-6),7.41 (1H,H-3"),7.64 (1H,H-7),7.80 (1H,H-
8),8.41 (1H,H-5),8.83 (1H,H4),11.59 (1H,H9);
"C NMR (100 MHz, DMSO-d,): & 56.0 (C-6"),
109.3 (C4",111.1 (C-3",112.8 (C-8), 1158 (C4),
120.6 (C-6),121.0 (C-5a), 122.1 (C-5),128.9 (C-7),
129.9 (C-4a), 131.9 (C-1), 132.5 (C9a), 137.1 (C-
3),141.4 (C-8a), 151.3 (C-2"), 157.3 (C-5"), 166.5
(C-10), VA F¥E53CHR[ 13 ] HiR3E — 3k, #E N

BIMWEF )  HERK 478 C,H,0,,
[a]? +23.8°(c 0.2 MeOH); iF & T ESIMS m/z
250.8 [M +Na]", 478.9 [2M + Na]"; A T
ESIMS m/z 263.4 [M +Cl]"; '"H NMR (400 MHz,
CD,0D): 8 1.24 (3H, s, H,-7), 1.30 3H, s, H,4"),

4.73 (1H, m, H-2), 4.86 (1H, d, J=7.6 Hz, H-3); *C
NMR (100 MHz, Pyridine-d;): 8 65.6 (C-1),72.2 (C-
2),73.4 (C3) LA_EHCHR S0 LA M B O R R
Xt EE, B N - HEREE

0
1 —
0
O '{EOH "
HO 0 W&
HO 0
HO %oinH
HOHO

1.83 (1H, dd, /=144 Hz, 44 Hz, H-5a),2.06 (1H,
dd, J=14.4 Hz, 4.4 Hz, H-5b), 3.41 2H, d, J =
5.2 Hz, H,-5"),3.94 (1H, d, /=24 Hz, H-1), 4.34
(1H,t,J=3.6 Hz, H4),5.61 (1H, d, J=2.8 Hz, H-
2),6.05 (1H, d, J=16.0 Hz, H-2"),6.16 (1H, d, J=
16.0 Hz, H-1"); ®C NMR (100 MHz, CD,OD): & 26.5
(C-7),29.9 (C4'a), 30.0 (C4'D), 42.0 (C-5), 65.4
(C4),71.4 (C-3"),72.0 (C-6),73.7 (C-1),127.1 (C-
2),130.9 (C-1",139.2 (C-2",139.2 (C-3), LA L%
P 53CHR[ 10 ] 3 —B, #i e ARRAE F,

2 ZERATE

FIF BN AR P B5 W E T AL TR R BB
SC0105 [ AR BEAFIRE K BEYI X & H A4
PRGN EETE M, G5 SRR A K BE 16 d A MR,
N7 RS TRIAR At 15 700 % B8 vk T ) 1) 2 B B By i
FFREEL, G5 R AT AIE T B 4 B B p
BT . NIRRT N84 B 8 &4 1
2 NIE T B BA 2 AY 3 ~5, it
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VSRR TS SO AT B, 5 ANMEE P15 T 5 %
% ¥ B B (gingerglycolipid B, 1), Z # § C
(gingerglycolipid C,2).D-H #& & (D-Mannitol , 3) . V&
B (flazine ,4) B 1 2 F(acremine F,5), H.AH
HH%(flazine , 4) 2 B WL 18 B & H 4 5§ 15
3, HEMRE , V798 (flazine , 4) B 5 18 A i 5E BB
R e HIVEY B 07 T
BN, BIEMREH T E F(acremine F,5)
BEMEIHABBERT B LD . RATXPTIRE K
5 MEEWHEAT TR PLETE AT, SRR E
TTRTE AR 3, 2 B T 2 B BT B B 1A TR
T R SE .
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