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Abstract: The chemical constituents of Streptomyces sp. P325 were investigated. The ethyl acetate extract of its
fermentation broth was separated and purified using various chromatography techniques, including silica gel
column, ODS reverse gel column, Sephadex LH-20 column, and semipreparative HPLC. Six compounds were
isolated, and their structures were identified by spectral data analysis and literature comparison, including two new
compounds, tetrahydroxy-octadecanoic acid I (1) and tetrahydroxy-hexadecanedioic acid I (2), as well as four
known compounds: iso-frenolicin B (3), 7-acetyl-3,6-dihydroxy-8-propyl-3,4-dihydronaphthalen-1(2H)-one (4),
methyl p-hydroxybenzoate (5), and isonicotinaldehyde (6). The isolated compounds 1-6 were evaluated for
cytotoxic activities. The results indicated that compound 3 exhibited significant inhibitory activity against HepG2
cells with an ICso of 13.11 umol/L. Compound 3 showed a moderate growth inhibitory effect against Hela cells
with an ICso of 25.04 pmol/L.
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BEEE1E (Streptomyces) VFNHEZERIATERE K —F, 2 AAET 23 WBFEMBKEE
SRGH, REENMEY TR — o S5 B 2R R AP DL G5 R B A= i 1k
BEME AT VENMEY R PR EENFUERE™E, SRR ERTAER KL i
PRAS A 20 e B A — 100, X e 2 1 ™ AR Vs AR P M FE = 2 MR b S5 U A 45 4
TAEH, HhaFBr2EHNbER, WAsR. 28GR, SE R4 RE,

ARk, FFPPRFRBE A VIR T8 T 32 B 0G0 55 1 8 T R A P P 42 25 it 5 b A
A EEAL, FLAYIE VRN G5 2 B AR FL O 20T i DR . BTN, IR R



Streptomyces lusitanus SCSIO LR32 F7 AR A2 KA EH, Wl grincamycin J Fl A-7884,
X LIRS« il &f e AR 40 i R I B3 R B B, 1Cso {EVE A 0.4-6.9 umol/LEBI,
WEVE IR I TR T Streptomyces albogriseolus A2002 AR 7242 () =R 45 B N s 21L&,
RE 00l Jir e 4 R A G2/ML I ARG, B iR v o). R ERE RS 1M Streptomyces sp. rssal
7= E 1) kanglemycin M X B RELT D RAW 264.7 BH QM ERG M, 6% 81.03%10, H#EH
Streptomyces sp. CPCC 203679 X =4y rh 45 5€ T e Wi BR AL AU . AR T H
BRI KC17012 140 B 555 3 NFT IR e iR AL G402, RGOV 2 B2 U,
e T PRI A P T R A 8 0 P20 o W O 2 T AR P U B T R AR LA 2 &
VR, WA TR 2% A EY, JER TS WA AR EAR R 1 ERE

AR T NV R gy B 0 14459 B — PR BE 25 T IRk Streptomyces sp. P325,
N T IRNIR TG R AR TP A S PRy, BATKR AT 7 R I, @3 7y B aliAb RSt i %5 5
WA S, FEX o 515 20 004k & Y HEAT A B FE I M i IE , A5 SR Re AR /s X B bR T = AR 1
AR A 25 8 B AR 1
1 #RERE
1.1 Y2515

Bruker Avance I11-600 #Z i LRI (Fi&75) ; Agilent 6500 £ %1 Q-TOF i i f (& 4#
1) ; Applied Photonics V100 H45 [ [5 — o 1% 4% (3 [E S H G B A F]D ; Hanbon-NP7000C
il A LI BUBEMLD + YMC-Triart Cis il #4F (H AR 24E YMC, 250%10.0 mm,
S5um) ; EYELAN-1100 28R A0 CRETEAL) + ZWY-2102 2R CEHRIR B A 351
WHRAFD .

200~300 HEERR (5 BIEFEAT) ) 5 GFase 2 ISR (BT, 50x100
mm) ; Sephadex LH-20 #tfkHE (3£E GE AH]) 5 ODS-A (HA YMC AR 5 il g

(Mg EATRAEFERATD 5 A, & F ki 28 BN E LR (LR
T 98%, > , S HEAEMH.

Hela (NEIUEAIM) 1 HepG2 (ANFFHE4HM)  CHEFRFEEBE4ME) ; DMEM #5377
£ (5. 8121371, K[ Gbico A7) 3 GA4IMIE (b5 : SH30396, 3 [E HyClone A ] );
g (5 : WA2A1210, SFEHRIZERAR) 3 HHR-5E% R (Pen-Strep Solution,
5. C0222) . WEME (LS. C0212) « —HIEA (Jit5: ST038) . MTT ik7l& (it
i C0009S)  ( HFHE A RAEMEABRAFD .

12 EfhSiERE

WPk P325 @& TP E (et b 2 B AR 3, I 0 I 16S rRNA FE RN P R I 41 5
W Ak Streptomyces xylanilyticus SR2-123(T) i) [ FIAH A EE 4 99.22%, i bk Streptomyces sp.
P325 [1] 16S rRNA JFFI1E GenBank H 173 M54 PQ136838, FH-AFH T~ F& BH 2% B 12 7 Bt i Fh
JE o



Py sedt: R ISP2 8595k (g/L) , BERFE 4, WRHZM Sg, H&EiM 4g, 3
YIEA 2g HEYWEARK1g MEH (FeSOs7H,0 0.1 g« MnCly4H,0 0.1 g« ZnSO47H,0
0.1g) 1 mL, B&YEHERDVF, 415K 1000 mL, pH7.2.

Pk P325 KEER; IR %L : PDB 15973k (g/L), 15 200 g, #i% 4 20 g, 46i%/K 1 000 mL,
121°C, K& 30 min.

1.3 EHRENSHTFRIES

HIRAE T 4 °CHY Streptomyces sp. P325 WAKEAT T PDA P4, 28 °CHi 7% 7 d LLHEATIE AL
Fe R AT B R ISP 2 B 9RdE, B TR, £E 28 °CHI 180 r/min K25 TR F% 3 d,
PERFIT 1L
1.4 Bk LB

BRI S% R LR 2 254 250 mL PDB £57% 251 1 000 mL — M3+, BE T
REIRH, 1 28°C, 180 t/min kM NIEFR 7d. KRN ES A i, WAEER, 2
3 60 L REAR, SRJ5R RIFBORAEZE 3 L.

1.5 RS9 E

ST 18 CERRERUR BE, HEAT 3 IR, 193112 5.401 g. IR EHMAET 10 mL

FEE T, 3o 8 5 0 VA 00 I 8 RS Sephadex LH-20 #ERkE, I H EEVEAL /S 5] 5 AN
(A~E) . Hrf, C4sr @it ODS sARFE g, FHEE-7K (10 1 90—100 @ 0) G/,
R3] 11 AN (C1~C1D) o Hr C7 SRERAFE (1% (200~300 H ) H =S k- HEE (100 : 1.
80 1 1) IR AE AT EE MBI EY 1 (373mg) ; CaBRERAEETE (200~300
HD FAEE-E (10210 811 60 1. 41 1) ARAIRAE BT E A 21 &9
2 (86.3mg) . D ZH4ridid ODS rAHMEAHE, HHEE-ZK (10 1 90—100 : 0) BAREEGENL, 753
F]20 M4 (DI~D10) , M D10 EEERAFH] 2 4175 (D10-1~D10-2) , 1 D10-2 &
REREAE (L (200~300 H ) FIA JMEE-TAER (10 2 1. 9 & 1) TR A ia R 1T 4 B e i 43
FMLA 3 (66.6 mg) ; D2 _LELRERIHNAUL > (D2-1~D2-2) , H D2-1 F A7 i k- 14 R
(102 1. 9 0 14 81 1) HRUIR G AT S5 BEVE AT 1) D2-11, D2-11 &l 45 AR 2]

&) 4 (FEE-/K 53 1 47, =132 min, 19.3mg) .

P325 B IEZ PDB 56 “IRKKIEE (30L) , FNEH: 28 RACKRAR 2 R 2 L, 85 H
SEARTA R L EELL R 3 IRAFENRE 3.659 go 1RE (3.659 g) Lt JEJm _F ki I H s
Vefifg 2 3 NS (A-C) , Hh B 4lridid ODS A (i3] 7 45 (B1~BT)
B5 SR HE (200~300 H) A MEE-AEH (1001, 81 1. 61 1. 41 1) HMHRER
FIBHAT SR AEEML A 6 (1.1 mg) ; B7 SRERFE IS (200~300 H D 47 Ji k- T4 B

(6:1. 4: 1) HRMIREEAIATHEEERAZMNEY S (1mg) .
1.6 4RAEETEMENIR
K MTT SR R EE G (0~100 pmol/L) 1644 1~6 %} Hela A1 HepG2 40 g4 K



OHIHIIE . 0 M5 378 FH (1) DMEM K97 540 77 6048 5% B AL . 5% Pen-Strep Solution
I 10%M6 7 3% . dAffILL 7 < 103 AN /ALI % B Al v T 96 LA, FFAER 5% COa 37°C
s FRfa R s 9% WkH, FLHE N 1 ul ANERREE 4L &4 (104 334 1.1, 0.33. 0.11
pmol/L) , ZMKRFFIAF] 100, 33 11. 3.3, 1.1 umol/L; PHMEX AR 25X BEALInA
AT R DMSO Ab#, RN b B EE 5 3 N AL RS 9R 48 h S, I 20 pL 19 5 mg/mL MTT
VW, dREEEEIR 4. BREEIRUS, I 150 uL 1) DMSO, TEMRIEREIR LEH 10 2%k,

R s A Va . MHABOGEME A (B 570 nm) SRIFAG 40 M5 P X AREPR L, S238
HE =R Ac AXIRAMOGEE, As NEFIFESIOGEE . F SPSS 26 B AFEAT Hdl 43 #r, 1%
AN AR THE S (R

_ Ac-4s

C

R

% 100%

2.1 &% E

A1 AGEPIRG S (FED 5 SN [a]2®-38.4 (0.1, CH;OH) ; HR-ESI-MS:
m/z 375.201 7 [M-H,0-H] Git+518 C1sH310s, 375.2024) , HiE 4> F3N CisH3409, ANHEAFN
FEN 2. LLAMEHE SR THEEREE (3445 em™) o BRIEE (1775 em) FIEFSE (1213 cm?!
M 1155em™) ZEAEd]. THNMR 3 (W0E 1) K4 DMHIEES (0n0.97, d, J=6.6 Hz;
0.95, d, J=13Hz, 093, d, J=13Hz 092, t, J=7.5Hz) , 6 MEEKFIEES (on
453, d, J=4.8Hz; 4.52, d, J=4.8Hz; 450, m; 435, ddd, J=82, 6.2, 2.8 Hz; 4.27,
m; 426, m) . BCNMR i (W3 1) M DEPT ¥ B/nfEre 18 NI T, 3% 2 MRS
5 (5c178.8. 178.8) ; 8 NMIKHIE, HE 6 MEAXHTEES (5c82.8. 81.0. 72.6. 72.6.
72.1. 71.8) 3 4 MWHEES (0c23.1. 23.1. 201, 11.7) o PLEESERAEEY 1 WTHE
NZ IR . @i 'TH NMR. 3C NMR. DEPT Al HSQC &% il $e i i i H F1 C #4717
H)E. HMBC Kl (WL 2) B7R6u4.27 H56c 178.8 #HK, 6u4.35 Hdc 72.6. 35.4 #HK, Ju
1.78 5dc 71.8 #HK, on 1.61 5dc 27.7 #HK, WP T0n 0.95 Hdc 35.4. 23.1 MK, HEER
Fon0.93 Héc 354 K, DLK 'H-'HCOSY i K (MK 2) B/xH-2 5 H-3 /XK, H3 5
H-4 #15¢, H-5 5 H-4. H-6 #2¢, H-7 5 H-6 2%, H-8 5 H-7 #H2%, H-9 5 H-7 #HK, &
BATEAE 1 A2, 3- 3R 3k-7-H 3R (7B A) - HMBC B3 (JLE 2) BoRon 4.26 S50c 178.8
FHK, 0n4.50 55c72.6, 32.4 #HK, on 1.74 5dc 72.1 MG, HHon 0.92 Hoc32.4 MK, H
£010.97 56c 36.5, 30.7 M55, LAK 'H-'H COSY i E/x H-2'5 H-3'#12<, H-3'5 H-4'HH
%, H-5'5 H-4', H-6'/%, H-6'5 H-7'. H-9'#3%, H-8'5 H-7'#%, RHFLE 1142, 3-

TRRR6-FHE R (B B) . HMBC Kt Hion 4.35 56c 178.8 AAHZR, 6n4.50 56c 178.8



A, FTCAHERREREAL T C-24 C-2'\ C-3. C-3'Drfnl gt . HMBC B B oRoun 4.27 Héc
81.0 #HC, 61 4.26 5 82.8 #HK, ou 1.74 Hoc 82.8 MK, KU B A Fl B B illid 7 C-4
K5 C-4'fr (B BiliksE, e Bmay 1. Bk, a1 masimE 1 fox, e
H . 4-((1-carboxy-1,2-dihydroxy-5-methylheptan-3-yl)oxy)-2,3-dihydroxy-7-methyloctanoic
acid, FEr 4 NPURIEA)\TE B 1 A& 1R 2 BOVEAN S5 H4) % 5 2000 TR 6 Pt v AT
HM AR T (www.trew.ac.cn) .

3
O\
1
5| X2
4 N/ 3
4 5 6
B 1 A 1~6 BN
Fig. 1 The chemical structures of compounds 1-6
BB JBD |
LN,
FrBeA G + HMBC -
+ "H-"H cosy
1 2

B2 &% 1 2 {254 'H-"H COSY Rl HMBC A%
Fig. 2 Key 'H-'H COSY and HMBC correlations for compound 1 and 2
&2 WREOMPIR; BEEME N [a]?? - 62(c0.15, CH;OH) ; HR-ESI-MS: m/z 347.170
6 [M-H,0-H] (i+54H Ci16H2O0s, 347.171 1) , WaED TN CieH3000, AHIFIE N 2. 4
HMERE BRSO FHAAE R (3495 em f13397 em?) | 3L (1759 cm™) FOfFEE (1303,
1208 F1 1156 em™) FEHEM]. '"HNMR # (W& 1D KL 3 AMHIEES (0r 095, t, J=7.0
Hz; 0.98, d, J=3.7Hz; 099, d, J=3.7Hz) , 6 MERKXFHEES (0ud.54, d, J=4.6



Hz; 4.53, d, J=4.6 Hz; 4.49, ddd, J=8.2, 5.1, 2.7Hz; 4.38, ddd, J=8.2, 6.1, 2.7 Hz;
428, m; 426, m) . BCNMR ¥ (W% 1) Al DEPT i R F1E 16 Mk(ES, 12
MIRFEHIME 5 0c 178.8 178.8; 7 MK, AHH 6 MEANR TS 5 0c 82.5. 80.9. 72.6.
72.5. 723, 71.8; 4 MEHIRES, 3 MHFI(E S0 23.6. 23.0. 14.5. LA EEHME iR
WEY) 2 Ff G 1 I E5 e s FEARTL, RFTRE 2 — N2, mEEMXHET C4 M
C-4EFE B IEATR . ik '"HNMR. 3C NMR. DEPT Ml HSQC %5 ik i 345 %F il A 1) H
M C#47 T HJE. HMBC Bl (LK 2) %IRou4.26 S56c 178.8 #HC, 0u 4.49 56c 72.6 #
K, on 1.75 56 72.3 MK, ou 1.81 5o 80.9 A5, HIEER F0u 0.98 Hdc 38.6 #HG, HIJEJR
01 0.99 56c 38.6 A5G, LK 'H-H COSY %K (WK 2) E/x H-2 5 H3 X, H3 5
H-4 1%, H-5 5 H-4, H-6 #i5¢, H-7 5 H-6 #2%, H-8 5 H-6 fH%, RUAE 142, 3-
TR E-6-HEBEHR (B C) o HMBC Bl (WL 2) R7R0u 4.53 56 82.5 #HK, 0u4.28
56c 1788 #5<, on 1.79 H5dc 71.8. 23.8 K, HHEEFI 1 0u 0.95 Hdc 28.5 #%, LA H-H
COSY B E7x H-2'5 H-3"#2¢, H-3'5 H-4'tH¢, H-5'5 H-4', H-6'FH%, H-6'5 H-7THH%,
H-8'5 H-7'#H9C, RWIAFALE 1 A 2, 3- e dE-"F R (7 Bt D) . HMBC i 161 4.38 5c 178.8
AR, 0u4.49 Hoc 178.8 MHK, WLAHFEREFEAL T C-2. C-2's C-3. C-3'HyAREM:.

HMBC K% 27Rdn 4.49 5o 82.5 A1, R B C Ay By D il 7E C-4 i 5 C-4'fLZ [8]JE
PR, 2 R SRR AL A 2. R, A 2 IOt 1 R, 224 58 Ol 4-((1-carboxy-1,
2-dihydroxy-5-methylhexan-3-yl)oxy)-2, 3-dihydroxyoctanoic acid, @4 AUYFEFE+7SHE K

IO
R 1AW 1A 2 MEENBGEESE (600 1150 MHz, CD;OD)
Table 1 'H and *C NMR data of 1 and 2 (600 and 150 MHz, CD;0D)
1 2
No No.
ou (JinHz) Jc ou (JinHz) Jc
1 — 178.8 1 — 178.8
2 453 (1H, d, J=4.8Hz) 72.6 2 454 (1H, d, J=4.6Hz) 72.6
3 427 (1H, m) 71.8 3 426 (1H, m) 72.3
435 (1H, ddd, J=8.2, 6.2,
4 82.8 4 4.49 (1H, ddd, J=8.2, 5.1, 2.7 Hz) 80.9
2.8 Hz)
5 1.78 (2H, m) 27.7 5 1.75 (1H, m) 38.6
1.56 (1H, ddd, J=14.0, 7.6, 5.1
6 1.34 (2H, m) 35.4 —

Hz)

7 1.61 (1H, m) 29.4 6 1.81 (1H, m) 26.0



8 0.95 (3H, d, J=13Hz) 23.1 7 0.98 (3H, d, J=3.7Hz) 23.6

9 0.93 (3H, d, J=13Hz) 23.1 8 0.99 (3H, d, J=3.7Hz2) 23.0
I — 178.8 I' — 178.8
2' 452 (1H, d, J=4.8Hz) 72.6 2' 453 (1H, d, J=4.6Hz2) 72.5
3 426 (1H, m) 72.1 3 428 (IH, m) 71.8
4 450 (1H, m) 81.0 4 438 (1H, ddd, J=8.2, 6.1, 2.7 Hz) 82.5
' 1.74 (1H, m) 36.5 5' 1.79 (1H, m) 29.4
1.64 (1H, t, J=7.5Hz) — 1.45 (1H, m) —

6' 1.59 (1H, m) 324 6' 1.73 (1H, m) 28.5
7 1.47 (1H, m) 30.7 1.43 (1H, m) —
1.23 (1H, dt, J=13.9, 7.2 Hz) — 7 1.42 (2H, m) 23.8

g 0.92 (3H, t, J=7.5Hz) 20.1 8' 0.95 (3H, t, J=7.0Hz) 14.5
9 0.97 (3H, d, J=6.6 Hz) 11.7 — —

&M 3 EEMEIR; [0]2°+318.2 (¢ 0.13, CH;0H) ; ESI-MS: m/z 329 [M+H]*, 4T
i CisH1s0s. 'H NMR (600 MHz, CD;OD) d: 11.81 (1H, s, 8-OH) , 7.63 (1H, m,
H-5) , 7.61 (1H, m, H-6) , 7.26 (1H, dd, J=82, 1.4Hz, H-7) , 525 (1H, d, J=32
Hz, H-12) , 490 (1H, dd, J=103, 3.4Hz, H-9) , 464 (1H, m, H-11) , 3.01 (I1H,
dd, J=17.8, 52 Hz, H-15a) , 2.68 (1H, d, J=17.8 Hz, H-15b) , 1.76 (2H, m, H-16),
1.67 (2H, m, H-17) , 1.02 (3H, t, J=7.4Hz, H-18) ; 3CNMR (150 MHz, CD;OD)
5: 1883 (C-1) , 149.5 (C-2) , 135.4 (C-3) , 181.7 (C-4) , 131.6 (C-4a) , 119.8 (C-5),
137.3 (C-6) , 125.0 (C-7) , 162.0 (C-8) , 115.0 (C-8a) , 69.8 (C-9) , 66.5 (C-11) ,
69.0 (C-12) , 174.4 (C-14) , 37.0 (C-15) , 33.8 (C-16) , 19.7 (C-17) , 13.7 (C-18).
DA B 5 SRR GE — 2, WS 2 1ZAL 590N frenolicin B

&M 4 TR ESI-MS: m/z 263 [M+H]', 4r T30 CisHis04. 'H NMR (600 MHz,
CD;0D) 6: 6.63 (1H, s, H-5) , 425 (1H, m, H-3) , 3.16 (1H, dd, J=15.8, 3.7Hz,
H-4a) , 2.92 (1H, dd, J=16.1, 7.8 Hz, H-4b) , 2.85 (1H, ddd, J=15.9, 4.1, 0.9 Hz,
H-2b) , 2.82 (1H, m, H-11a) , 2.76 (1H, m, H-11b) , 2.60 (1H, ddd, J=164, 8.0,
0.9 Hz, H-2a) , 1.48 (2H, m, H-12) , 0.95 (3H, t, J=7.2Hz, H-13) ; 3CNMR (150

MHz, CD3;OD) d: 199.1 (C-1) , 50.4 (C-2) , 66.9 (C-3) , 40.8 (C-4) , 147.6 (C-4a),



115.1 (C-5) , 1592 (C-6) , 132.3 (C-7) , 1454 (C-8) , 124.2 (C-8a) , 208.3 (C-9),
32.4 (C-10) , 349 (C-11) , 26.1 (C-12) , 15.8 (C-13) . LA 5 SCHRO4RIE — 2L,
W ez BN T-acetyl-3, 6-dihydroxy-8-propyl-3,4-dihydronaphthalen-1(2H)-one.

a5 TR ESI-MS: m/z 153 [M+H]", 473 CsHgO3. 'H NMR (600 MHz,
CDCly) 6: 7.96 (2H, d, J=8.7Hz, H-2, H-6) , 6.86 (2H, d, J=8.7Hz, H-3, H-5) ,
3.88 (3H, s, COOCH;) ; BCNMR (150 MHz, CDCl3) 6: 122.8 (C-1) , 131.8 (C-2) ,
115.1 (C-3) , 159.6 (C-4) , 115.1 (C-5) , 131.8 (C-6) , 166.7 (C=0) , 51.8 (OCH;3).
DA b H504 55 SCHRUSHIRTE — 55, S A B R R R R R R

th&We HEmA, ST S WL ESIMS: m/z 108 [M+H]", 4T3 CHsNO.
'HNMR (600 MHz, CDCl;) 6: 9.88 (1H, s, 1-CHO) , 7.82 (2H, d, J=8.6Hz, H-2,
H-5), 6.95 (2H, d, J=8.6 Hz, H-3, H-4) ; 3C NMR (150 MHz, CDCl3) J: 161.4 (C-1),

191.0 (CHO-1) , 1325 (C-2) , 116.1 (C-3) , 116.1 (C-4) , 1325 (C-5) , A F¥dE
5kl oRIE —2, %1% A YN isonicotinaldehyde
2.2 HHREEEMNINE R

K HepG2 Al Hela ZH 0 _EVEAS 1 1k &40 1~6 (K20 i 7535 1 , 45 5 5 on 1k &4 3 £ HepG2
YHM A T T B HENEYE, 1Cso N 13.11 pmol/L. L&) 3 7F Hela 40 S B 4%
FMHNEPE, 1Cs0 N 25.04 pmol/L. BHPEXS BENIET, 1Cso 4 8.50 pmol/L.
3 &g

AT TR T 5 B R Streptomyces sp. P25 R BEF=4) . S B % e e/ Mu&, Hp
WAV 2N EIR 2 R IEIR, (B3~ N C LAY . 2RI I YR F R
EEER 2 EINAL, CBONENETT AR S . R — A R B, B
2 L FH T S D FRIRI 25 1 JEORL AR 7o 3 Py TR SR TR I T, FEVR T T THE R I
2 T RS, 2R A A DU IR, o BRI R A 5. X 2Kk
BB PR, AEPUER MR AR )5 T 5 R I 235 (RO 191, ok R i
VIR Z R FERAE A MRS . HUAR AR R R BB T Re vh 1038 ), X N HAEAE IR 2
FOA K i AT T3 o P R AR R S A At o A5 3 1 40 0 2 3 0 HE O Hep G2
A0 b L B S M R, ICsofE 13,11 pmol/L; AL 435 HelaZ i ) 26 B H 4% /K
SERIHENEE, 1CsofH 925.04 pmol/L. A T AMUAE R T Streptomyces sp. P325 KB 1 1)
RSy, T B T X6 Mb & A 4 HepG2 R HelaZH i (40 A 355 1, A% B AR R IR
IRNTERANF 3858 T Bs BAl

SE MK

1 Alam K,Mazumder A,Sikdar S.et al.Streptomyces:The biofactory of secondary metabolites[J].Front
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