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Isolation and Identification of Secondary Metabolites from the
Solid Culture of Endophytic Fungal Strain Pestalotiopsis uvicola
GMH31 from Artemisia japonica
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Abstract : Ten chemical constituents were isolated and purified from the solid culture of endophytic fungal strain Pestalo-
tiopsis uvicola GMH31 isolated from Artemisia japonica by silica gel column chromatography, Sephadex-LH20 column
chromatography and recrystallization. On the basis of spectral data and physicochemical properties, their structures were
identified as thymine (1) ,uracil (2),luteolin (3),rutin (4),quercetin (5),vanillic acid (6), protocatechuic acid
(7) ,kaempferol (8) ,genistein (9) and 4',5,7-trihydroxyflavanone (10). All the compounds were isolated from P. uwi-

cola for the first time,,and compound 3 ~5 and 8 ~ 10 belong to flavonoids. Compound 8 showed better reversal effect on

the ovarian cancer cell line A2780/Taxol.
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YXQ-LS-75S Z& 7R K 1A i ( F i IR S8k A R
23#]) JHRCJ-18 5 TAE & (5 51§ /K) (SPX-150C
FERAE R 5 IR 48 (B IR S A R 7)) | SB-
5200DTS RYHE 7= i Yo as (7 BB 2 A W RHE R
ABRAT) (JA2003 HL K- (B RPAER) |
RE-520A Jight 7% &AL ( L5 ) (UV-2550 2540 0]
A6 EE T ( H AR By ) (HP-5973 AU BT %4 ( 36
[ 2B A F]) \NOVA-400/500 #% i H 4R 135 A ( TMS
W5, [ Varian 22 H7]) .
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FE IS AL (100 ~200 H 200 ~300 H , &
AL ), GFas, i RICH 22 6 B Al (5 5 g vk T
J7) , BEHE Sephadex LH-20 (18 ~ 110 pum, Amersham
Biosciences Ltd. ) , T84 2w i i B I8 15 35 5L (PDA,
T A YR A BRA ) Hax il R ¥ o o3t
afi, 1 B SN = R TRA F
1.3 FE#k

PN A ELT Pestalotiopsis uvicola GMH31 4385 H 5+
A 53 BH AR X 25 F AR 4 B9 e, AR TR 4H
FEEE )| U HZ X 58 M Pestalotiopsis uvicola , 1% B KR PR
FET SN R 2= VU R 25 AR D SR 20 F 3 Ao
O HE L%
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PRI K 2 20 g, & TN, nsK MG 32 3R
K, RO REE O, 3500 Jf, 121 C K & 30 min,
Bt Pestalotiopsis uvicola GMH31 T #R 2 Fp T PDA [&
TRREFRIT-HR N, 28 CHEFE T do 1644 10 B iR
B 9 mm FTALASUT RO BATAL 4 B2 9 mm AU
DHERD T IOK G SR BN, SR Rh — 4>, 7 L 28
CHFR60 d, FOKFEFRELTT Z KA BT T 1
YETFBEFE, DARIIES Tt
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W, E FJZW N, 40 °C Rl R 4s, 15928 36. 8
go WL R AT, LA A k- 5 - PP A Ve A
FHHEZ 438 (TLC) A I (254 nm #1365 nm ¥
22) G IR 4, L5 3 10 A4 40 (E1 ~E10) .
E2 2053 8 IEARRE BOHE (A MmE-5005 20 1 ~ 1:2) Uk
Jii, oA G 1(11.4 mg) M12(9.7 mg) . ES 24

S IEARERCAE , LA Tl RS 7 2002 1 ~ 102 1 P
1S3 W 4 5y ES2 Fl E5-6; ES-2 2 43 4% Sephadex
LH-20 ( HHEE-K 12 1) YRR 45 o il itk &4 3
(12.6 mg) F14(20.7 mg) ; E5-6 HI % [z &2 845 &
BEY 5(23.5 mg) . E7 4404 IEARRERAE 2 HT
(CADT-H 21 ~1:2) 53k 54 6 (15. 7 mg) FiI
7(9.5 mg) . E8 A28 IEAHREMAE)ZHT (&5 -H B2
1:1) Y, A B s 2 45 A e 54 8(23.0
mg) . E10 20432 Sephadex LH20 ( FIEL-7K 1: 1) ¥
Ji, IEARRE A E M (B C e-PN R 1002 1 ~10: 1) 43
LG 9(16. 1 mg) FNE Ay E10-11, 3741
E10-11 HHFER Z HE AL AP 10(18.6 mg) ,
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€A

KA MTT @b 549 3 ~5.8 ~ 10 14 i 5f
e OB AR K A B L9 21 i A2780 41 it
VAL A AL 8 x 10° AN P F 96 FL
M, BALN 180 WL 20 B, 4555 24 h 5, ImA
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FNREE 37 °C 5% CO, ¥EFRFAHARSIR 57 48 h, %
FLINA MTT(5 mg/mL) 10 pL, 46228537 4 h, 55 F4%
¥ 13 , B A DMSO 150 pL 421K [ #% 10 min,
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2.1 HHMETE

E&EWM1 HOKAK;'H NMR (CDCl,, 500
MHz) §:7.25 (1H,s,H-6),1.87 (3H,s,H-5);"C
NMR (CDCl,,125 MHz) 8:163.7 (C4),151.0 (C-
2),140.2 (C-6),107.1 (C-5),18.1 (5-CH,)., LA
| HE S SRR — B i A A
JREIE .

E&Ww?2 HEBEK;"H NMR (CDCL, 500
MHz) §:7.42 (1H,d,J = 7.5 Hz,H-6) ,5.72 (1H,
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d,J] = 7.5 Hz,H-5);”C NMR (CDCl,, 125 MHz)
5:166.4 (C4),153.5 (C-2),141.2 (C-6),101.6
(C-5) o DL R 5 Semafan ™ —2%, it % 2 1%
G R IRERE

UEW3 ALK ; ESI-MS m/z:309 [M
+Nal* 45k CsH, 0, .,'H NMR (CD,0D,500
MHz) §:6.44 (1H,s,H-3),6.10 (1H,brs, H-6),
6.31(1H,s,H-8);"C NMR (CD,0D, 125 MHz) §:
165.77 (C2),103.48 (C3),183.15 (C4),
162.81 (C-5),102.06 (C-6),172.16 (C-7),96. 49
(C-8),159.80 (C9),102.96 (C-10),120.12 (C-
1'),103.47 (C-2"),123.09 (C4'),147.45 (C-3"),
113.62 (C-5"),116.86 (C-6"), LA b-%idfs 53k
B I E LA AR R R

a4 KR, ESI-MS m/z:611 [ M +
H]*, 5+ FxR 'k CyH,0,.'"HNMR (CD,0D, 500
MHz) §:7.62 (1H,d,J = 8.9 Hz,H-6") ,7.61(1H,
d,J =2.1Hz,H2"),6.87 (1H,d,J = 8.0 Hz,H-
5'),6.38 (1H,d,J = 2.0 Hz,H-8),6.19 (1H,d,J
= 2.2 Hz,H-6),5.10 (1H,d,J = 7.0 Hz,Gle-1),
4.51 (1H,brs, Rha-1),1.11(3H,d,J = 6.0 Hz,
Rha-6) ;°C NMR (CD,0D,125 MHz) §:158.42 (C-
2),135.62 (C-3),179.33 (C4),162.88 (C-5),
99.91 (C-6),165.96 (C-7),94.85 (C-8),159.28
(C-9),104.74 (C-10),123.55 (C-1"),116.02 (C-
2'),145.77 (C-3"),149.76 (C4'),117.68 (C-5"),
123.07 (C-6"),102.38 (C-1"),69.67 (C2"),
71.34 (C-3"),72.06 (C4"),68.52 (C-5"),17.87
(C-6") o LUK S5 Sk " — 5, ht s
B RET .

WwEWS WA ESI-MS m/z;303 [M +
H]*, 4 F* K CsH,0,.,)'H NMR (CD,0D, 500
MHz) §:12.46 (1H,s,5-OH),7.72 (1H,d,J] =2.0
Hz,H=2'),7.63 (H,dd,J =2.0,8.5 Hz, H6'),
6.88 (1H,d,J =8.5 Hz,H-5"),6.37 (1H,d,J =
2.0Hz,H-8),6.17 (1H,d,J =2.0 Hz, H-6);"C
NMR (CD,0D, 125 MHz) §:148.01 (C-2),137.21
(C-3),177.32 (C4),158.22 (C-5),99.24 (C-6),
165.55 (C-7),94.42 (C-8),162.49 (C-9),104.52
(C-10), 124.15 (C'-1), 116.00 (C-2"), 146.21
(C'-3),148.76 (C'4) ,116.23 (C'-5),121.68 (C'-
6) . DA% sclkaaE " —5, s %A A
Yy 25

&6 Toss kAR ESI-MS m/z:169 [ M
+ H] ', 4+ 2k C,H0,.,'H NMR (CD,0D, 500
MHz) §:7.54 (1H,brs,H-2),6.83 (1H,d,J = 8.5
Hz,H-5),7.55 (1H,d,J = 8.5 Hz, H6),3.88
(3H,s,-OCH,) ;" C NMR (CD,0D, 125 MHz) §:
170.03 (C-1),122.99 (C2),113.69 (C3),
152.64 (C4), 148.62 (C-5),115.80 (C-6),
125.25 (C-7),56.33 (-OCH,) . D) " 5 CHikdR
BB s E AL S Y R

wEMmT TsSEA;'H NMR ( Acetone-
dy,500 MHz) §:12.32 (1H, brs,-COOH ), 9.27
(1H,brs,3-OH ) ,9.68 (1H,brs,4-OH ),7.54 (1H,
d,J = 1.6 Hz,H2),7.49(1H,dd,J = 1.6,8.2
Hz,H-5),6.91 (1H,d,J = 8.2 Hz,H-6);"”C NMR
( Acetone-d, ,125 MHz) §:167.82 (-COOH) ,123.58
(C-1),177.33 (C2),145.39 (C-3),150.59 (C-
4),115.59 (C-5),122.92 (C-6), LA ¥R 5 ik
Wit 2, S E AN R LA

a8 (kA ; ESI-MS m/z;325 [M +
K", %+ K CsH,0,.,'HNMR (CD,0D, 500
MHz) §:12.49 (1H,s,5-OH ),10.79 (1H,s,7-OH
),10.32 (1H,s,4’-OH) ,8.05 (2H,d,J =8.5 Hgz,
H-2',6"),6.88(2H,d,J =8.5 Hz,H3",5"),6.38
(1H,d,J = 2.0Hz,H-8),6.17(1H,d,J = 2.0Hz,
H-6);”C NMR (CD,0D, 125 MHz) §:147.96 (C-
2),137.12 (C-3),177.32 (C4),158.20 (C-5),
99.22 (C-6),165.53 (C-7),94.43 (C-8),162.48
(C-9),104.51 (C-10),123.70 (C-1"),130.66 (C'-
2),116.27 (C'-3),160.51 (C'4),116.27 (C'-5),
130.66 (C'-6) . LA b %¥s 5 sckdfan ™ — 5,
WS A A Y LA

wEWI oL A ESI-MS m/z:271 [M
+H] ", 437k CsH,, 05" H NMR ( Acetone-d,
500 MHz) §:13.00 (1H,s,5-0OH),10.99 (1H,s,7-
OH),9.65 (1H,s,4'-OH) ,8.16 (1H,s,H2),7.45
(2H,dd,J = 2.0,8.4 Hz,H2',6"),6.89 (2H,d,J
=8.6HzH3"5),6.41 (1H,d,J = 1.5 Hz,H-
8),6.29 (1H,d,J = 2.1 Hz,H-6) ;" C NMR ( Ace-
tone-d, ,125 MHz) §:154.16 (C-2),122.93 (C-3),
181.47 (C4),163.48 (C-5),99.67 (C-6),164.95
(C-7),94.43 (C-8),158.33 (C9),105.98 (C-
10),123.97 (C'-1),131.08 (C'2),115.85 (C'-
3),158.96 (C'4),115.85 (C'-5),131.08 (C'-6),
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WwEW 10 (55 5K oK ; ESI-MS m/z:271
[M-H]",%Fx K C,;H,0,,'H NMR (CD,0D,500
MHz) §:7.30 (2H,d,J =8.3 Hz, H2',6"),6.80
(2H,d,J =8.5 Hz,H-3",5"),5.87 (2H, brs, H-6,
8),5.32(1H,dd,J =2.8,13.0 Hz,H-2),3. 11 (1H,
dd,J=13.0,17.0 Hz,H-3-trans) ,2.69 (1H,dd,J =
2.8,17.0Hz,H-3-cis) ;" C NMR (CD,0D,125 MHz)
5:80.46 (C-2),44.00 (C-3),197.81 (C4),165.43
(C-5),97.04 (C-6),168.33 (C-7),96.17 (C-=8),
164.86 (C9),103.33 (C-10), 131.06 (C-1"),

129.05 (C-2’,6'),116.32 (C-3',5'),158.99 (C-
4") o LA RO S sck s — 2, i e %Ak
EER Pk )
2.2 EEREWEWIT A2780/ Taxol it 25 14 i i3 5
ER

ATR) B R S Ak A W) BEAS [F) R B2 M 34 5 Taxol
X} A2780/ Taxol 21 Jitd (1) 384 FE 190 i 4 FH , $1& /=5 41 Jig Xof
Taxol PR, Erh L 25y (8) X A2780/Taxol
20 BT 24 P 1 306 5% VR R dResik, RI Ry 5,045 45 T
(4) M2 (5) (LA B (8) LRI AR (9) Fildl iz
2 (10) VEHI S BAE FH A 1Cs, T B, BE I B R 2E Ak &
YIREREAR A2780/ Taxol 4 i %} Taxol fUHTIE(F 1),

F 1 EWEUEWII0EREM A2780/ Taxol W21 R) i F1E A

Table 1 Reversal effect of flavonoids on multidrug resistance of ovarian cancer cell line A2780/Taxol

&) LA e 2 TR 223 30 e A
Compound ICs (pg/mL) Reversal fold
R Taxol 33.75 -
3 63. 63 0.53
4 20. 82 1.62
5 27.00 1.25
8 6.69 5.04
9 24. 64 1.37
10 27.89 1.21
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