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Abstract: [Objective] To study the secondary metabolites of the Aspergillus jensenii LW128
isolated from the deep-sea sediment of northwest Pacific and the antibacterial activity.
[Methods] Sephadex LH-20 column
chromatography, and reversed-phase high-performance liquid chromatography (RP-HPLC),

Based on silica gel column chromatography,
secondary metabolites were isolated from the crude extract of the fermentation broth of strain
LWI128 and purified. Their structures were elucidated on the basis of nuclear magnetic
resonance (NMR) and mass spectrometry (MS) data, and by comparison with the data of
literature. The antibacterial activity of secondary metabolites was evaluated by broth
microdilution. [Results] Ten known compounds, diorcinol D (1), diorcinol K (2), diorcinol I
3), (+)-(75)-7-O-methylsydonic acid (4), (+)-sydonic acid (5), pseudaboydin B (6),
anthraquinone aversin (7), 6,8-di-O-methylnidurufin (8), 5-methoxysterigmatocystin (9), and
sterigmatocystin (10), were isolated and identified. Compounds 1-3 showed inhibitory effect
on the growth of several pathogens. [Conclusion] Aspergillus jensenii LW128 can be a potential
resource for antibacterial drugs.

Keywords: marine-derived fungus; secondary metabolites; antibacterial activity
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M E RS Trichoderma polysporum B % %
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WH5E, MWHRBAMEY h o #a8) 3 Mies
Yy, HH &Y ochraceopetalin HA BT #iH 42
Hxt K562 H1 A549 4fi i 28 HAT R H W 4 4 il
YEFL, 1CsofH53514 9.5 F1 6.8 pmol/L!'; Yao
S TR VE M2 R B R 4 B AR B 3 ST R AR
JkZ Ak 4 ¥ maribasins C-E,iX 3 ME AW £
FoltE s D T 11 A K LA B S A £ R
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SEHETZ O, MRS EA RIFEER
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1.1 #
1.1.1  EERKIRE

TR PR P R 2R B s AR P 98 i 2 A R
B2 43 25 H P AL REPETRIBTUR Y, [T 30%
H A PR T b R B A B 5 80 C
KA
1.1.2 EFE

PDA HiFRdk. Bk e D E 200 g, Hi
ZiHE 20 g, BlE 15-20 g, 7&K 1 L, YMG
FRFR L. MM 4 g, BERHREU 4 g, LA
PEE 10 g, ZRIB/K 1 Lo JOKEEFREE: KOk
80 g, Z&IH/K 120 mL,
1.1.3  FERFIFNEE

Gt . 2R OHE . G BRI H BT
g, Abrifb 1) Ak EE . @55 2 (ks
Fisher Scientific 23 Fl); JiE5% 28 &AL (115 2 BIAY
A BRAED; mHKER (AR ;
(#t5: C12550319, ikl T AL R A
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AT A PR A w]); DMSO (%5 : 196055,
RN 5 B R A PR E] s i 20R A8 kiYL
(ZFEAEFHA R A R]); RP-C18 A Ak (1%
H: (250 mmx9.6 mm, 5 pum, Agilent /A Fl);
Sephadex LH-20 B (5L T4 RA
Al); RAHEERS(YMC 22l IEARER (5 5
AT ).
1.2 EMEE

FERBY TAE & i K b 215 B2 3R
TERE SR RIBOSE APk LW128 IR 22 (40
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%R DNA 2B 43 B2k A 1TS1/1TS4M
Cmd5/Cmd6™ | Bt2a/Bt2b!"'fil RPB2-5F2/fRPB2-
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K1) 20 I R FOK I R I 10 mL Fp+
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NI SN AHIEA T IE AR AT A3 5, 193] 7 AR
(Fr. 1-Fr. 7). Fr. 4 (f1 ik PR O WR=1:1) (2.5 @)
B4 ODS SUMRERAT 25088, HIEE KA
FEVENL(3:7-10:0, {&FLEL), 158] 5 AN 5 (Fr.
4-1-Fr. 4-5), HH Fr. 4-2 (H#:7K=3:2) (280.0 mg)
% RP-HPLC (60%—65%Z.Ji5/0.1% H R /K ;
30 min; 2 mL/min)73&4i{k153] 4 (3.0 mg,
26.1 min)# 6 (96.5 mg, #z 25.1 min), Fr. 4-3 (H
fiz:7k=2:3) (30.0 mg)Z: RP-HPLC (60%—65%H!
1%/0.1%H 27K ; 30 min; 2 mL/min)%) 55 2li{k15
#| 5 (3.8 mg, tr 11.5 min), Fr. 4-4 (FH{E:7K=7:3)
(28.0 mg)% RP-HPLC (60%—75%Z.JiE/0.1%H!
27K 30 min; 2 mL/min)43 & 44455 7 (2.5 mg,
tx 13.7 min)#l 8 (1.5 mg, t 15.5 min), Fr. 5 (A
Bk 2R 2 lE=1:2) (1.7 g)i&4>% ODS S Af T
AL 2T o, FE KRS BE PR (3:7-10:0, &
L), 5% 7 485 (Fr. 5-1-Fr. 5-7), H Fr.
5-5 (90.5 mg)%: RP-HPLC (65%—70%Z.Ji5/0.1%
R 7K; 30 min; 2 mL/min)J3 &5 264015 3] 1
(4.1 mg, tg 17.8 min) . 2 (1.3 mg, tz 31.2 min)Fl 3
(2.0 mg, tx 28.4 min), Fr. 3 (AL LR L
fif=3:1) (0.8 g), ffl Sephadex LH-20 EEfict: 2 Hr
A3ES, LUH R AR e 101 BB, & TLC 20 #r .
&9, 8% 5 N84 Fr. 3-1-Fr. 3-5, Fr. 3-2
(31.0 mg)% RP-HPLC (55%—60%Z.JiE/0.1%H!
27K ; 30 min; 2 mL/min)i5 /L& 9 (3.0 mg,
tr 17.3 min)F1 10 (1.7 mg, £z 19.8 min),
1.5 MEHREENXmEEME

it FH IR it A B0 X 43 B4 5 B Ak 5
1-10 FEATHURETE PRI . 5250 fr FH S0 T 7k
R TIRFF B G27 (Helicobacter pylori G27).
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= EE T 2 (T R . e A R A AR L)
KA T TIEAF I 159 (H. pylori 159). — T it 24 (il 52
7 5 2 T ) B P M) | SBUSEAT FRT (L. pylori 129)
Fl4r i (3 293K ATCC 25923 (Staphylococcus
aureus ATCC 25923) 7 96 FLAR -H %5 1 L0 188 uL
) A 7 5% % i (L o g 1] BB P 5% 75 I g o
2R IR BE(BHI) , 45 B 007 % BR AT 1 PR 15 5
F M-H 5532 36)F0 2 uL ¥ 6.4 mg/mL A1k
BV #E 96 FLAR i T AR LA RS
FELH A 10 uL A9 - D00 A7 9 {0 745 HL T A Ak
95 % 10°-1 x 10° CFU/mL, #1348 aytb &
VIR EE 310 64 32, 16, 8, 4. 2 Fil 1 pg/mL.
ZJE AT AT G SR AE 37 C T A
FEFPREIE 3 d, Ao o A R OR B R W
37 CHEFRAA TSR 1 do X REFRM AT 1k
FEWLEE, % 35 M VB TR IS AL W vk FE i Ak
E W B AR B E W (minimum  inhibitory
concentration, MIC), Mk & EHFERIEN
PHMEXTHE, DMSO /E M EHMEXT IR, 25 35 57 B
SN, I 3K,
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ARG LBW K, Wik LWI128 1E Aspergillus
W& Versicolores W15 Aspergillus jensenii W)
b 7 DR MRRISAE— R (& 1), HICW R 7037 .
HETIEBN(E 2), LWI128 HHETE CYA }i%
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AR, PR, IER A6, EEAR
1E MEA 3R BE% i T HR 10 dJ5, HARIK 10—
12 mm, W, ERFE, 50 ORRE
@, SCFRREET . oA 0 40 T AT T4
EEIE, FUERE, HAR 5-17 um; A0
THERIEHIE, DEMEIE 239, BRI,
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HAAEN 2437 um. 5 Jurjevic %O F
Aspergillus jensenii iR WL S5 1) 153 AL,
I, 258 RERT IR, R4S E Wtk
LW128 &y Aspergillus jensenii .
2.2 K9

i FH Z Fh 35 77 1 N BR LW128 1 K& T
MY ea 3] 10 Meadr, i 530k

P I A5t LR R A5 . AE 5 1-10 194k
AR L 3,

&M 1. AR, 48 ESI-MS /R H
B FIE m/z 299.1 [M+H]", 454 H "H NMR
I PC NMR SR 7758 CioH005, 2
N9 NI . "H NMR (500 MHz, CDCls)
Su: 6.47 (d, J=2.5 Hz, 1H, H-4), 6.34 (s, 1H, H-2"),

UTHSC 12-79
UTHSC 10-71
UTHSC 09-425
LW128

UTHSC 09-2299
UTHSC 07-3790
UTHSCDI 14-220
UTHSC 10-327
UTHSC 10-479
UTHSC 11-1436
UTHSCDI 14-228

91 UTHSCDI 14-226
UTHSC 14-223
UTHSC 03-2409

67 UTHSC 08-2898

99

og| 100 UTHSC03-1197
1 UTHSC 10-1677
UTHSC 07-2427
%9 UTHSC 12-3194
UTHSC 03-3679
99 UTHSC 05-2980
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UTHSC 07-1668

0.02

UTHSC 06-1721
701 UTHSC 06-4104
UTHSC 09-246
UTHSC 11-269
76/ UTHSC 13-2630

100

s7 | UTHSC 09-48
UTHSC 13-2518
100 yTHSC 11-204

A. aurantiobrunneus NRRL 4545

Aspergillus jensenii

| Aspergillus cvjetkovicii

| Aspergillus puulaauensis

Aspergillus creber

Aspergillus tabacinus

| Aspergillus fructus

Aspergillus sect. Versicolores

| Aspergillus versicolor

Aspergillus amoenus

Aspergillus protuberus

Aspergillus sydowii

| Outgroup

1 EFITS. CaM. BenA 1 RPB2 EEF5H) Aspergillus sect. Versicolores % B F Z % & &
Figure 1 Maximum likelihood tree of Aspergillus sect. Versicolores based on ITS, CaM, BenA and RPB2
gene sequences. The RAXML bootstrap support values BS above 50% are presented at the nodes. The tree

was rooted to A. aurantiobrunneus NRRL 4545.
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2 EFk LWI128 FIEE B M SHE

Figure 2 The colony feature and micromorphology of strain LW128. A—D: Surface and reverse of colony
on CYA and MEA after 10 days. E—F: Conidiophores and conidiogenous cells. G: Conidia. Scale bars:

E-G=10 pm.

3 1-10 k&R

Figure 3 Chemical structures of compounds 1-10.

6.31 (s, 1H, H-4"), 6.27 (d, J=2.5 Hz, 1H, H-6),
6.20 (m, 1H, H-6"), 5.04 (m, 1H, H-8), 3.24 (s, 1H,
H-7a), 3.23 (s, 1H, H-7b), 2.27 (s, 3H, H-12),
2.24 (s, 3H, H-13), 1.65 (s, 3H, H-11), 1.63 (d,
J=1.4 Hz, 3H, H-10), *C NMR (125 MHz, CDCl;)
dc: 159.3 (C-1'), 156.6 (C-5'), 155.0 (C-5), 154.1
(C-1), 140.9 (C-3"), 139.6 (C-3), 131.4 (C-9),
124.4 (C-8), 122.6 (C-2), 113.2 (C-4), 111.1
(C-2"), 110.4 (C-4"), 105.1 (C-6), 102.4 (C-6),
25.8 (C-10), 25.3 (C-7), 21.6 (C-13), 19.9 (C-12),
17.9 (C-11). fL&9 149 'H NMR #1 °C NMR

P4 actamicro@im.ac.cn, & 010-64807516

TS5 5 SCHR 21191 18 A — 20, IR SE AL &
¥ 1 A diorcinol D,

L&Y 2. BEMA. #E ESI-MS EnH
ST BT m/z367.1 [M+H]", 454 H "H NMR
1 C NMR i #ii =2 7208 CouHso05, 2
N 10 AHEAEE . 'H NMR (500 MHz, CDCls)
Su: 6.58 (s, 1H, H-4), 6.26 (s, 1H, H-4"), 6.17 (s,
1H, H-6'), 6.02 (s, 1H, H-2'), 5.13 (m, 1H, H-8),
4.97 (m, 1H, H-14), 3.19 (d, J=7.0 Hz, 2H, H-13),
3.10 (d, J=6.6 Hz, 2H, H-7), 2.24 (s, 3H, H-12),
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2.21 (s, 3H, H-7"), 1.67 (s, 3H, H-16), 1.67 (s, 3H,
H-17), 1.58 (s, 3H, H-10), 1.58 (s, 3H, H-11), "*C
NMR (125 MHz, CDCl;) d¢: 160.0 (C-17), 156.7
(C-3"), 153.8 (C-3), 150.5 (C-1), 140.7 (C-5"),
136.9 (C-5), 134.9 (C-15), 131.3 (C-9), 125.9
(C-6), 122.7 (C-14), 121.8 (C-8), 118.1 (C-2),
115.1 (C-4), 109.3 (C-4'), 108.5 (C-6'), 99.7
(C-2), 26.1 (C-17), 25.9 (C-11), 25.8 (C-13),
23.9 (C-7), 21.7 (C-7"), 19.6 (C-12), 17.9 (C-16),
17.9 (C-10), FiR%edas 5 3CHk221xt, #iE
fb&4% 2 Hy diorcinol K.,

&Y 3: WEMAKR, BRI ESI-MS 7R H
B F I m/z 299.1 [M+H]', 454 H 'TH NMR
A PC NMR i H 270 CoH05, #2
INA 9 NI, "H NMR (500 MHz, CDCl;)
St 6.49 (s, 1H, H-4), 6.37 (s, 1H, H-4"), 6.34 (s,
1H, H-6), 6.31 (s, 1H, H-6'), 6.18 (s, 1H, H-2'),
5.21 (m, 1H, H-8), 3.32 (d, J=7.1 Hz, 2H, H-7),
2.25 (s, 3H, H-7"), 2.22 (s, 3H, H-12), 1.73 (s, 3H,
H-10), 1.70 (s, 3H, H-11), "“C NMR (125 MHz,
CDCls) dc: 160.0 (C-1"), 156.6 (C-3'), 155.8 (C-3),
154.2 (C-1), 141.0 (C-5"), 138.0 (C-5), 134.9
(C-9), 121.8 (C-8), 116.5 (C-2), 113.7 (C-4),
112.8 (C-6), 110.6 (C-4"), 110.2 (C-6'), 101.8
(C-2"), 25.9 (C-10), 23.0 (C-7), 21.6 (C-7"), 21.3
(C-12), 17.9 (C-11). ZfLA&H '"H NMR i P°C
NMR 5 SCHR[22] B0 JE A — 38, #ezfbf
Wy~ diorcinol I

L&Y 4. BER . RIE ESI-MS B/ H
A F B I m/z 281.1 [M+H]', 454 H "TH NMR
1 C NMR B i =2 7208 CigHau0,, 2
N 5 ASAEAE . "TH NMR (500 MHz, CDCl3)
Su: 9.03 (s, 1H, 1-OH), 7.57 (s, 1H, H-2), 7.57 (d,
J=8.5 Hz, 1H, H-4), 7.11 (d, J=8.5 Hz, 1H, H-5),
3.24 (s, 3H, H-16), 1.85 (m, 1H, H-8a), 1.82 (m,
1H, H-8b), 1.62 (s, 3H, H-15), 1.49 (m, 1H, H-11),
1.33 (m, 2H, H-9), 1.14 (m, 1H, H-9), 1.14 (m,
1H, H-10), 0.82 (d, J=6.6 Hz, 3H, H-13), 0.82 (d,
J=6.6 Hz, 3H, H-12), >C NMR (125 MHz, CDCl;)
Sc: 170.8 (C-14), 156.2 (C-1), 134.0 (C-6), 130.1

(C-3), 127.7 (C-5), 121.4 (C-4), 118.8 (C-2), 83.2
(C-7), 50.8 (C-16), 40.0 (C-8), 39.2 (C-10), 27.9
(C-11), 22.7 (C-12), 22.6 (C-13), 22.3 (C-15),
21.7 (C-9). VU EEdi 5 SCR[23 )il ik S 44
Pa—2, e B 4 F(+)-(75)-7-0-methylsydonic
acid,

&Y S: TLEk. RIE ESI-MS R H
BT EFIE m/z 267.1 [M+H]", 454 H "H NMR
1 PC NMR B Hor 7308 CisHpO,, 12
NS NI . "H NMR (500 MHz, CDCls)
Su: 7.57 (s, 1H, H-6), 7.54 (d, J=8.1 Hz, 1H, H-4),
7.08 (d, J=8.1 Hz, 1H, H-3), 1.93 (m, 1H, H-8b),
1.81 (m, 1H, H-8a), 1.67 (s, 3H, H-14), 1.50 (m,
1H, H-11), 1.30 (m, 2H, H-10), 1.16 (m, 1H, H-9),
0.82 (d, J=6.6 Hz, 3H, H-13), 0.82 (d, J=6.6 Hz,
3H, H-12), *C NMR (125 MHz, CDCls) dc:
171.1 (C-15), 156.3 (C-1), 135.3 (C-2), 129.9
(C-5), 126.5 (C-3), 121.3 (C-4), 119.5 (C-6), 79.3
(C-7), 43.0 (C-8), 39.1 (C-10), 29.2 (C-14), 27.9
(C-11), 22.7 (C-13), 22.7 (C-12), 21.8 (C-9). 1k
4915 1 "H NMR 1 °C NMR %55 5 3Cik[24]
i FA— B, NTTIE AL G 5 h(+)-sydonic
acid,

L&Y 6: FIEmA. HE ESI-MS EnH
S F BT m/z 249.1 [M+H]', 454 "TH NMR
1 PC NMR B H o120k CisHy05, 2
N 6 ANAEAIE . "TH NMR (500 MHz, CDCl3)
Su: 9.37 (br s, 1H, 6-OH), 7.56 (d, J=1.8 Hz, 1H,
H-7), 7.52 (dd, J=8.1, 1.8 Hz, 1H, H-5), 7.08 (d,
J=8.1 Hz, 1H, H-4), 1.91 (m, 1H, H-1"a), 1.81 (m,
1H, H-1'b), 1.67 (s, 3H, H-7'), 1.49 (m, 1H, H-4"),
1.30 (m, 2H, H-2"), 1.15 (m, 2H, H-3'), 0.82 (d,
J=6.6 Hz, 3H, H-5), 0.82 (d, J=6.6 Hz, 3H,
H-6'). C NMR (125 MHz, CDCl;) d¢: 171.5
(C-1), 156.2 (C-6), 135.4 (C-3a), 129.9 (C-7a),
126.5 (C-4), 121.3 (C-5), 119.5 (C-7), 79.2 (C-3),
43.0 (C-1), 39.1 (C-3"), 29.1 (C-7"), 27.9 (C-4"),
22.7 (C-5"), 22.6 (C-6"), 21.8 (C-2"), ZrHrH 'H
NMR #l °C NMR %4 -5 SCEk[25]E X, B2
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L&) 6 A pseudaboydin B,

a7 EEKAK 4 ESI-MS &R H
S F B FIE m/z 369.1 [M+H]", 454 H "H NMR
A PC NMR Ffls 4 H o 1308 CooHi607, 12
N 13 A FIE . "H NMR (500 MHz, CDCls)
Su: 13.51 (s, 1H, 1-OH), 7.46 (d, J=2.4 Hz, 1H,
H-5), 7.23 (s, 1H, H-4), 6.79 (d, J=2.4 Hz, 1H,
H-7), 6.26 (d, J=5.7 Hz, 1H, H-1"), 4.15 (m, 2H,
H-4"), 4.03 (s, 3H, H-12), 3.98 (s, 3H, H-11), 3.67
(m, 1H, H-2"), 2.37 (m, 1H, H-3a), 2.27 (m, 1H,
H-3'b). C NMR (125 MHz, CDCl3) dc: 187.3
(C-9), 182.7 (C-10), 165.3 (C-3), 165.2 (C-6),
163.0 (C-8), 160.4 (C-1), 137.7 (C-5a), 135.0
(C-4a), 120.3 (C-2), 115.1 (C-8a), 113.1 (C-1"),
112.8 (C-la), 105.0 (C-7), 104.3 (C-5), 101.4
(C-4), 67.9 (C-4"), 56.8 (C-12), 56.2 (C-11), 44.6
(C-2"),30.9 (C-3") ¥ iR ds 5 STk [26] H X,
Y EALEY) 7 N anthraquinone aversin,

L&Y 8: kA, R ESI-MS B/ H:
AF BT m/z 413.1 [M+H]', 454 "TH NMR
A PC NMR Ffis 4 Hor 1308 CooHa0s, 12
N 13 A FIE . "H NMR (500 MHz, CDCls)
Su: 13.59 (s, 1H, 1-OH), 7.46 (d, J=2.5 Hz, 1H,
H-5), 7.22 (s, 1H, H-4), 6.79 (d, J=2.5 Hz, 1H,
H-7), 5.25 (s, 1H, H-2'), 4.06 (s, 1H, H-1"), 4.02
(s, 3H, H-11), 3.98 (s, 3H, H-12), 2.20 (m, 1H,
H-4'a), 1.95 (m, 1H, H-4'b), 1.73 (m, 1H, H-3"),
1.63 (s, 3H, H-6'), '*C NMR (125 MHz, CDCl;)
Sc: 186.9 (C-9), 182.7 (C-10), 165.2 (C-6), 163.0
(C-8), 160.0 (C-1), 159.4 (C-3), 137.77 (C-5a),
133.3 (C-4a), 115.3 (C-2), 114.9 (C-8a), 110.2
(C-1a), 107.4 (C-4), 105.1 (C-7), 104.2 (C-5),
101.0 (C-5"), 71.5 (C-2'), 65.4 (C-1"), 56.8 (C-11),
56.2 (C-12), 31.1 (C-4"), 27.8 (C-6), 23.4 (C-3").
PLE B SR [261 A — 3, iR ELE Y 8
A 6,8-di-O-methylnidurufin.

G 9. EELR, R ESI-MS /R H
BT m/z 355.1 [M+H], 454 3H "H NMR
1 PC NMR B H o130k CioH0,, 2

P4 actamicro@im.ac.cn, 7 010-64807516

INA 13 AHATE 'H NMR (500 MHz, CDCl3)
S 12.61 (s, 1H, 3-OH), 7.20 (d, J=8.9 Hz, 1H,
H-5), 6.94 (d, J=7.2 Hz, 1H, H-14), 6.69 (d, J=8.9
Hz, 1H, H-4), 6.50 (t, J=2.5 Hz, 1H, H-17), 6.46
(s, 1H, H-11), 5.52 (t, J=2.5 Hz, 1H, H-16), 4.88
(dt, J=7.2, 2.5Hz, 1H, H-15), 4.00 (s, 3H, H-18),
3.94 (s, 1H, H-19), *C NMR (125 MHz, CDCl;)
Sc: 181.5 (C-1), 164.8 (C-10), 163.5 (C-12),
155.4 (C-3), 154.2 (C-7), 145.4 (C-17), 144.9
(C-8), 139.6 (C-6), 120.6 (C-6), 113.5 (C-14),
109.8 (C-4), 109.7 (C-2), 107.0 (C-9), 106.3
(C-13), 102.8 (C-16), 90.8 (C-11), 57.9 (C-19),
57.0 (C-18), 48.3 (C-15)., k&Y 9 (IR REE S
53k 61 HGE —5%, #EhLEY 9 N

5-methoxysterigmatocystin,

AW 10: A, M4 ESI-MS &R
HATBETI& mkz 3251 [M+H], 454 H 'H
NMR F1 C NMR %4 4 9 5 4r 7 KR
CisHipOs, /R 13 NAEAE ., 'H NMR
(500 MHz, CDCl5) dy: 13.22 (s, 1H, 3-OH), 7.50
(t, J=8.3 Hz, 1H, H-5), 6.84 (m, 1H, H-14), 6.83
(m, 1H, H-6), 6.76 (dd, J=8.3, 0.9 Hz, 1H, H-4),
6.51 (dd, J=2.8, 2.1 Hz, 1H, H-15), 6.44 (s, 1H,
H-11), 5.45 (t, J=2.6 Hz, 1H, H-16), 4.81 (dt,
J=7.2,2.3 Hz, 1H, H-17), 4.00 (s, |H, H-18), "*C
NMR (125 MHz, CDCl3) d¢: 181.6 (C-1), 164.8
(C-10), 163.5 (C-12), 162.5 (C-3), 155.1 (C-7),
154.2 (C-8), 145.6 (C-15), 135.9 (C-5), 113.4
(C-14), 111.4 (C-4), 109.2 (C-2), 106.7 (C-9),
106.1 (C-13), 106.1 (C-6), 102.7 (C-16), 90.7
(C-11), 57.0 (C-18), 48.2 (C-17). L HMZREHR S
SCHRI27TXT HE, BRREAL A4 10 4 sterigmatocystin.,
2.3 RIMAETEM

it FH PR o s R X A5 B AL 5 40 1-10
PEATIRAN BB TG . fb &9 1 XTI RE AL
pylori G27. H. pylori 159 1 S. aureus ATCC
25923 AR R — & Wi HIEA, MIC i
S 16,16 F1 4 pg/mL; tb&9) 2 XF S. aureus

ATCC 25923 gy HAMGIMEA, MIC {EH



TREHEE | UE W2, 2023, 63(1)

427

8 ug/mL; L&Y 3 X} S. aureus ATCC 25923 41
FAEMGIMEA, MIC {54 16 ng/mL; HAeE
PRl o bR A R B I A I E .
¥k H. pylori G27. H. pylori 159 Fl H. pylori 129
B BE P X BE R FR R e, MIC B3 51 °h 2, 32 Al
4 pg/mL; S. aureus ATCC 25923 ) FHA: X B Ay
BN HEER, MICIH N 0.125 ug/mL,

3 WwE5&E#

ARBEFERS— PR 8 B PG AL R TR
Y B9 B Aspergillus jensenii LW128 HJIR 2%
R ) KT s AT ORI ol ik A2
BT BRI 2 A R i 8O 0,335 5 s Al Al
AR K R IR Y b 7 2545 3 10 S FE
e, Hhib e 6 i M th & )& e
133 o AR SCHRAGE 2 S W B AT BTG
G 1 X R ERTE | ARk B BK A 4
05 4 3R AT 1) AR HLA — s A R
%} Hela I K562 4l il H A — & ST A 1 1E Y 5
B 2 Xo) 4 07 7 3R TR RIS FH 4 P bR 4 2
04 2 BR 0 AT S MR Y kA 3
Xof 4 GO R A BRI L T HY AU P bR i v (0 A TR
PRI R 11 B B A A R B i E 0 fe
W) 5 %F Z2 RS0 B AR R BT IR E R 4
BT HA RS AT AR AT AR
FR A& 9 BAT I B K ZF AR IR ALK
FER VR FH R ABIE G 5 4 3545 29 10 4~k
G WA T 2 Fh SO B BT S, &
MALE Y 1 XA T TIRFF I H. pylori G27., —
i 225 | | T 18 H. pylori 159 F1 S. aureus ATCC
25923 MR KRG HAMHIER, HZEWRkE
ORI TIRFF R A I RE ST s e 2 F0 3 4y
HA MG &8 O AERE S. aureus ATCC 25923
AARIRE ST, IR I7 6 EBUCIER A2 B A

Al FECTIE TR ESR, FE T IR KR
FASCHRIE o Btk LW 128 AHAL T 16 AL & W) e )
HOEw AR, YRR E . AWFTEE R R
PR DR R TP R R P E BRI,
FEMETE AN 251 Jo AL G YR A BLHAY HE S
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