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TRTBH N A BB Fusarium tricinctum [ & & B2 AL
Bt I

TEAY, gl AW e TR At

(1. ZEhBEHREZ R, BT R TRBR L, A 230012; 2. HPEEEZRZEM BB R R A8, hEGTE, Gt 40447)

WE: N7 T AT A EETE Fusarium tricinctum [ 4K & BEAGH DAL 2 B0y, SRR (il L o I DRl 46 VAR 457 12
X ILHEAT 73 T 4 E AN HURR G PEBIE 9 o 45 R AR W], I 73 B A3 21 14 MES D, 85494 5€ 431 9 fungerin (1) fusagerins F (2).
6-[(3R)-3-hydroxybutan-2-yl]-5-(hydroxymethyl)-4-methoxy-2H-pyran-2-one (3). 6-[(3S)-3-hydroxybutan-2-yl]-5-(hydroxymethyl)-
4-methoxy-2H-pyran-2-one (4). 6a-chlamydosporol (5). 6f-chlamydosporol (6). (3R,4R)-(—)-4-hydroxymellein (7). (3R)-(-)-8-
hydroxymellein (8)~ enniatin B (9). enniatin B1 (10). enniatin Al (11). enniatin A (12) enniatin B3 (13)#1 enniatin B2 (14). ff
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Metabolites of Fusarium tricinctum, An Endophytic Fungus Isolated from
Ningguo Peucedanum praeruptorum on Solid Fermentation

WANG Guo-kai'", LIU Hai-tao®, LIU Cong-bin', YANG Jia-sing?, WANG Gang?, LIU Jin-song*”
(1. School of Pharmacy, Anhui University of Chinese Medicine & Anhui Engineering Research Center of Modernized Chinese Material, Hefei 230012, China;

2. Department of Medical Research, China Medical University Hospital, China Medical University, Taichung 40441, Taiwang, China)

Abstract: To investigate the chemical metabolites from Fusarium tricinctum, an endophytic fungus isolated from
Ningguo Peucedanum praeruptorum, 14 compounds were isolated from solid fermentation and purified by silica
gel column chromatography, MPLC, and preparative liquid chromatography. Based on data of MS and NMR, their
structures were identified as fungerin (1), fusagerins F (2), 6-[(3R)-3-hydroxybutan-2-yl]-5-(hydroxymethyl)-
4-methoxy-2H-pyran-2-one (3), 6-[(3S)-3-hydroxybutan-2-yl]-5-(hydroxymethyl)-4-methoxy-2H-pyran-2-one (4),
6a-chlamydosporol (5), 64-chlamydosporol (6), (3R,4R)-(—)-4-hydroxymellein (7), (3R)-(-)-8-hydroxymellein (8),
enniatin B (9), enniatin B1 (10), enniatin Al (11), enniatin A (12), enniatin B3 (13), enniatin B2 (14). All these
compounds are isolated from this endophytic fungus for the first time. The cytotoxicity assay of all compounds
did not show anti-tumor activities.

Key words: Ningguo Peucedanum praeruptorum; Endophytic fungus; Metabolite; Anti-tumor activity
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VIiE e . P AR BT R A A 2 R R AR R 2R
R, 8 AR SE DR R AN E PRSI T s, A
HAERAARE ARG, PUEsE. PR FEERAL,
b AR B R B LA A e e 0 TE AR -
16 E-SHBYIES KGR, MY N R R G T
AR W EE DR . KIEIX LR 0
fill & AR LB AR I B 2RI AR Y,
TIEH ZMAEDEE. XEHYNERFSEEZ
T ARF R 1R A 00 3R B B B R IR AR ) 22 R 1
BB 2 A B HO M IR T BT SR TR a2, RN
M A A BB R A AR = P e o e Sk A
(R SR VS S s SR T B 1)

R #7847 B (Umbelliferae) [ 1¢ 1 51 (Peuce-
danum praeruptorum) i) TR, BB RS B
RG22 B TR E = X 2 —,
T AL T LS =T B2 NS R 13 L o e
T—&ANEAFEE, Hrh Fusarium tricinctum N
TRIFAN AR B A Bk . AN R T 6 A
B IRBARW B R R EE R EY
M 7, SRR AN [R) 2 1 =0T P 2 3 B A 34 B R AR
PRI, 22 HI%F Fotricinctum S FH AR FIR
R BRIE AT R, WIRR R BRI R 43 85 7 13 A
BRAL A, ASHIF 7 4k 0o B [ A 2 B A IR AR AR
BT AL .

1 MR S

1.1 #et

AM-400. DRX 500 F1 AVANCE 111-600 #% f 3t
PR (Bruker 2 7]); Auto Premier P776 Jii 4% (Waters
NE]); O (Agilent A F]); HE il % (BUCHI
AT AR SO R S e R (B
TJ7); HIRPEER Sephadex LH-20 (GE A #]).

THIHR B 28T E (b A2 5 QHX34). 1Pk
M LT (Peucedanum  praeruptorum) A i 7y
158, SHAEK ITS (DNA %52 N8 Fusa-
rium tricinctum (E %5 LH10), HEHERAF T 2280
W R 2 K5 24577 B

1.2 WA E B Rt R B o7

500 mL 4EFEM AN 80 g Z&1H/KIE el Tk
K, 20 mL EHLER KW, 100 mL Z518 K. HAk
MLEE KN : 0.5% (NH4)2S04- 0.25% KH2PO4-

0.1% MgSO4. 0.1% NaCl. 4EEmILIT, 121°C K
30 min, %M 109 A E R T K B S I IOk 8E
FREEF, 28°CEIERH 30d. LIRAERAER, &3F
WG 2T B A R =) -

1.3 EASE

LR YR E 55 g KRERFLENT, LU k-
Il R GEREE eI (L 2 0~0 & 1, VIV)Z T A4 A~
G. #4) C & (il U EE-7K (10 © 100~100 : 0)
o BE VR NAS 21 6 4N 4H 45, 2H ) C-5 24 Sephadex LH-20
(- R TR 3 M4, C-5-1 A HI A
(ZHE 17K, 70 © 30— 100 : 0)ill& 3L &4 11 (14.2 mg,
36.3 min) 1 10 (15.4 mg, 37.5 min). 14> C-5-3 Z:4l|
BAAH(ZHE 17K, 70 1 30—100 : 0)h| &AL 5% 9
(34 mg, 38.2 min) A1 12 (6.2 mg, 39.6 min). ¥ C-6 &
Sephadex LH-20 (& 4/j / H BE) A LM 153 5140 53 C-6-1,
¥ C-6-1 &Il % WA (2 M 17K, 70 2 30—100 : 0)
H £ 153459 14 (9.5 mg, 33.2 min)#l 13 (10.3 mg,
32.0 min). 445 D SEERAEENT, LA EE- A
(15 1 1~5: )R 3 My, Hor D2 &k
3% DL EE-7K (10 © 100~100 © O)Ff & e i /5 3 5
ANy, 214y D-2-2 2 Sephadex LH-20 FH 4k F fig ok
it T ERAH(ZNE 17K, 10%~25%) /53 2L 54
1 (19.5 mg, 28.5 min)#1 2 (7.5 mg, 26.4 min). &AL E
2 v s 0 3% DL H - 7K (10 & 100~100 & O)%f 35 i
53] 6 Ny, 4 E-1 4 Sephadex LH-20 (H %)
FEVEL, 204 E-1-3 M| & A (MG 1K, 10 :
90— 25 : 75)fil % 34k &%) 5 (6.5 mg, 26.6 min)
#1 6 (4.4 mg, 27.5 min). 414 E-2 & Sephadex LH-20
AR RESE, E-2-2 &6 &AH(Z N 1K, 10 -
90— 25 : 75)) il %3454 3 (8.5 myg, 25.6 min)Fi 4
(7.4 mg, 23.3 min). 45 F & E DL EE-K
(10 : 100~100 : O)KhEEHEMifT 2 4 N7, Hor F-2
£t Sephadex LH-20 (FIE)FEREML, A4l F-2-2 &
BN 1K, 10%~25%)154k54 7 (4.3 mg,
33.4 min)#l 8 (3.5 mg, 27.2 min).

14 HHEE

HEWL ARG ES 1-MS m/z: 235 [M +
HI*, ST HEE . 'H NMR (CD3OD, 400 MHz): 6
7.40 (1H, s, H-6), 7.38 (1H, d, J = 15.6 Hz, H-3), 6.18
(1H, d, J = 15.2 Hz, H-2), 4.88 (1H, t, J = 7.0 Hz, H-
10), 3.53 (3H, s, H-15), 3.39 (3H, s, H-14), 3.27 (2H,
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Fig. 1 Structures of compounds 1-14

dd, J = 6.8, 13.6 Hz, H-9), 1.58 (3H, s, H-12), 1.52
(3H, s, H-13); 13C NMR (CD30D, 125 MHz): § 169.9
(C-1), 140.4 (C-6), 136.4 (C-3), 135.6 (C-8), 134.2
(C-4), 120.3 (C-10), 114.6 (C-2), 51.9 (C-15), 32.1
(C-14), 25.7 (C-12), 23.0 (C-9), 18.0 (C-13). #R#E
BR[9-10]4k1E, #iE A 1N fungerin.

&Y 2 ARG . ES 1-MS miz: 273 [M +
Nal]*, % T HE . H NMR (CDsOD, 400 MHz): §
7.70 (1H, d, J = 15.3 Hz, H-3), 7.66 (1H, s, H-6), 6.60
(1H, d, J = 16.0 Hz, H-9), 6.51 (1H, d, J = 15.6 Hz,
H-2), 6.27 (1H, d, J = 16.4 Hz, H-10), 3.77 (3H, s, H-
15), 3.70 (3H, s, H-14), 1.43 (3H, s, H-12), 1.41 (3H,
s, H-13); 13C NMR (CDsOD, 125 MHz): ¢ 169.8 (C-
1), 147.3 (C-10), 141.0 (C-6), 136.6 (C-3), 135.2 (C-4),
134.4 (C-8), 115.8 (C-2), 112.5 (C-9), 71.9 (C-11),
52.0 (C-15), 32.8 (C-14), 29.8 (C-12), 29.8 (C-13).
PESCHR[9-10]4#3E, #Ef54) 2 4 fusagerins Fo

&Y 3 AEKK. ESI-MS m/z: 251 [M +
Nal]*, 2% T HEE. H NMR (CDsOD, 400 MHz): §
5.58 (1H, s, H-3), 4.45 (2H, s, H-5a), 3.92 (3H, s,

0. 0. 0,0,
2 | OH 2 | OH
0O OH 0O OH
3 4

OCHjs), 3.65 (1H, m, H-8), 3.02 (1H, m, H-7), 1.27
(3H, d, J = 6.4 Hz, H-8a), 1.19 (3H, d, J = 7.2 Hz, H-
7a); 3C NMR (CDsOD, 125 MHz): 6 172.6 (C-4),
167.6 (C-2), 166.9 (C-6), 113.7 (C-5), 88.4 (C-3), 70.2
(C-8), 57.2 (OCHg), 54.0 (C-5a), 44.0 (C-7), 215 (C-
8a), 15.2 (C-7a). MR ICHR[IIINIE, FELEY) 3
A 6-[(3R)-3-hydroxybutan-2-yl]-5-(hydroxymethyl)-4-
methoxy-2H-pyran-2-one

&4  HEHAK. ESI-MS m/z: 251 [M +
Na]*, ST HEE. 'H NMR (CD;OD, 400 MHz): §
5.58 (1H, s, H-3), 4.45 (2H, s, H-5a), 3.92 (3H, s,
OCHs), 3.53 (1H, m, H-8), 3.02 (1H, m, H-7), 1.27
(3H, d, J = 6.4 Hz, H-8a), 1.19 (3H, d, J = 7.2 Hz, H-
7a); 3C NMR (CD30OD, 125 MHz): § 172.6 (C-4),
167.6 (C-2), 166.9 (C-6), 113.7 (C-5), 88.4 (C-3), 68.7
(C-8), 57.2 (OCHz3), 54.1 (C-5a), 43.5 (C-7), 21.2 (C-
8a), 15.6 (C-7a). MRHECHA[11HRIE, FEEY) 4
A 6-[(3S)-3-hydroxybutan-2-yl]-5-(hydroxymethyl)-4-
methoxy-2H-pyran-2-one.

tEWS  AEHAK. ESI-MS m/z: 249 [M +
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Na]*, ST HE . 'H NMR (CDsOD, 400 MHz): ¢
5.59 (1H, s, H-3), 4.51 (1H, dd, J = 3.2, 11.6 Hz, H-
7a), 4.40 (1H, dd, J = 5.2, 8.0 Hz, H-7b), 3.89 (3H, s,
OCHs), 2.80 (1H, m, H-6), 1.46 (3H, d, J = 7.4 Hz, H-
8), 1.26 (3H, s, H-9); 13C NMR (CDs0D, 125 MHz): §
170.8 (C-2), 167.2 (C-5), 160.9 (C-4), 107.3 (C-4a),
97.8 (C-8a), 88.1 (C-3), 56.9 (C-7), 56.5 (OCHs), 41.7
(C-6), 26.5 (C-8), 15.9 (C-9). I CHR[12]#KiE, i
SEWAY) 5 N 6a-chlamydosporol.

&6  HEHK. ESI-MS m/z: 249 [M +
Nal]*, 2% T HE. H NMR (400 MHz, CD;0D): §
5.59 (1H, s, H-3), 4.51 (1H, dd, J = 3.2, 11.6 Hz, H-
7a), 4.40 (1H, dd, J = 5.2, 8.0 Hz, H-7b), 3.89 (3H, s,
OCH), 2.80 (1H, m, H-6), 1.46 (3H, d, J = 7.4 Hz, H-
8), 1.26 (3H, s, H-9); 3C NMR (125 MHz, CD30D): 6
170.8 (C-2), 166.8 (C-5), 159.5 (C-4), 108.1 (C-4a),
98.2 (C-8a), 88.4 (C-3), 57.1 (C-7), 56.5 (OCHs), 41.5
(C-6), 25.6 (C-8), 11.4 (C-9). MR CHR[12)IRiE,
SEALEH) 6 v 68-chlamydosporol..

wEWT  AFK. ESI-MS m/z: 217 [M +
Na]*, 5T H A . 'H NMR (400 MHz, CDCly):
6 11.0 (1H, s, H-9a), 7.54 (1H, t, J = 7.6 Hz, H-7),
7.03 (1H, d, J = 8.4 Hz, H-6), 6.93 (1H, d, J = 7.2 Hz,
H-8), 4.84 (1H, d, J = 5.6 Hz, H-4), 4.7 (1H, m, H-3),
1.59 (3H, d, J = 6.8 Hz, H-3a); 3C NMR (125 MHz,
CDCly): § 169.2 (C-1), 162.0 (C-9), 140.5 (C-5),
136.7 (C-7), 118.5 (C-6), 118.4 (C-8), 118.3 (C-10),
78.2 (C-3), 67.2 (C-4), 16.0 (C-3a). H4E CHR[13]3HK
i, WENEY 7 N(BR,4R)-(-)-4-hydroxymellein.

&Y 8  HNAK. ESI-MS m/iz: 217 [M +
Na]*, Z¥% T H . &4 - 'H NMR (400 MHz, CDCl):
5 10.58 (1H, s, H-8), 7.01 (1H, d, J = 8.8 Hz, H-7), 6.78
(1H, d, J = 8.8 Hz, H-6), 512 (1H, m, H-3), 3.17~3.12
(1H, dd, J = 3.2, 13.6 Hz, H-4a), 2.71~2.64 (1H, m, H-
4b), 1.38 (3H, d, J = 7.2 Hz, H-11); *°C NMR (150 MHz,
CDCls): 6 170.1 (C-1), 156.4 (C-9), 143.9 (C-8), 124.6
(C-5), 124.2 (C-6), 116.2 (C-7), 108.5 (C-10), 76.2 (C-
3), 28.7 (C-4), 21.1 (C-11). M4k CHR[1414RIE , e
th&4 8 4(3R)-(-)-8-hydroxymellein.

EY9 AN, ESI-MS m/z: 662 [M +
Na]*, ST & Mi. H NMR (400 MHz, CDCly): §
5.21 (1H, d, J = 8.0 Hz, H-6), 4.72 (1H, t, J = 8.8 Hz,
H-3), 3.26 (3H, s, H-4a), 2.35~2.29 (1H, m, H-10),

2.23~2.16 (1H, m, H-7), 1.11 (3H, d, J = 6.8 Hz, H-11,
H-12), 1.05 (3H, d, J = 6.4 Hz, H-8, H-9); 3C NMR
(125 MHz, CDCls): § 172.8 (C-3), 172.2 (C-5), 76.9
(C-6), 63.7 (C-3), 33.1 (C-4a), 31.6 (C-7), 29.5 (C-10),
20.8 (C-11), 20.7 (C-12), 19.1 (C-8), 18.7 (C-9). R4
SCHA[L514RIE, i LE4 9 4 enniatin B.

B 10 AL 5. ES I-MS m/z: 676 [M +
Nal]*, ST & 45. 'H NMR (400 MHz, CDClg): 6
5.28 (1H, t, J = 7.2 Hz, H-5, H-11), 4.70 (1H, t, J =
8.4 Hz, H-2, H-8), 3.23 (3H, s, H-1a, H-7a), 3.10~
3.06 (1H, m, H-23), 2.35~2.27 (1H, m, H-16), 2.21~
2.10 (1H, m, H-13, H-20), 1.60~1.48 (2H, m, H-18),
1.12 (3H, d, J = 6.8 Hz, H-17), 1.05 (3H, d, J = 6.4 Hz,
H-19), 0.96 (3H, d, J = 6.4 Hz, H-24, H-25), 0.90 (3H,
d, J = 6.4 Hz, H-21, H-22), 0.88 (3H, d, J = 6.4 Hz, H-
14, H-15); 23C NMR (125 MHz, CDCls): ¢ 172.8 (C-
3), 172.7 (C-9), 172.2 (C-6), 172.1 (C-12), 76.9 (C-5),
76.7 (C-11), 63.7 (C-2), 61.8 (C-8), 35.6 (C-16), 33.0
(C-1a, 7a), 31.6 (C-13, 20), 29.5 (C-23), 27.4 (C-18),
20.8 (C-24, 25), 19.0 (C-21, 22), 18.7 (C-14, 15), 16.8
(C-17), 11.3 (C-19). HRHECHR[15HRIE, #hEibs
¥ 10 >~ enniatin B1.

&M 11 Athgsih. ES I-MS m/z: 690 [M +
Na]*, Z¥% T & 45. 'H NMR (400 MHz, CDCly): 6
5.22 (1H, t, J = 7.2 Hz, H-5, H-11), 4.70 (1H, t, J =
8.8 Hz, H-2, H-8), 3.23 (3H, s, H-1a, H-7a), 3.11~
3.06 (1H, m, H-23), 2.35~2.27 (1H, m, H-16), 2.22~
2.10 (1H, m, H-13, H-20), 1.60-1.48 (2H, m, H-18),
1.12 (3H, d, J = 6.8 Hz, H-17), 1.05 (3H, d, J = 6.4 Hz,
H-19), 0.96 (3H, d, J = 6.4 Hz, H-24, H-25), 0.90 (3H,
d, J = 6.4 Hz, H-21, H-22), 0.88 (3H, d, J = 6.4 Hz, H-
14, H-15); 23C NMR (125 MHz, CDCls): ¢ 172.8 (C-
3), 172.7 (C-9), 172.2 (C-6), 172.1 (C-12), 76.9 (C-5),
76.7 (C-11), 63.7 (C-2), 61.8 (C-8), 35.6 (C-16), 33.0
(C-1a, 7a), 31.6 (C-13, 20), 29.5 (C-23), 27.4 (C-18),
20.8 (C-24, 25), 19.0 (C-21, 22), 18.7 (C-14, 15), 16.8
(C-17), 11.3 (C-19). HRECHR[ASHKIE, #EE
¥ 11 2~ enniatin Al

tEW12 ABEMAKESI-MS miz: 704 [M +
Nal]*, ST & 4i. 'H NMR (400 MHz, CDClg): 6
5.23 (1H, d, J = 8.0 Hz, H-6), 4.74 (1H, d, J = 8.8 Hz,
H-3), 3.23 (3H, s, H-4a), 2.34~2.30 (1H, m, H-10),
2.26~2.19 (1H, m, H-7), 1.10 (3H, d, J = 6.4 Hz, H-11),
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1.04 (3H, t, J = 6.4 Hz, H-13), 0.94 (3H, t, J = 6.4 Hz,
H-8, H-9); 13C NMR (125 MHz, CDCls): 6 172.0 (C-
2), 171.7 (C-5), 76.5 (C-6), 61.9 (C-3), 33.2 (C-4a),
31.4 (C-10), 29.4 (C-7), 27.0 (C-12), 20.6 (C-8, 9),
16.6 (C-11), 11.0 (C-13). AR¥E SCHR[16]4RIE, € 1t
&%) 12 4 enniatin A

AW 13 DL ES I-MS miz: 634 [M +
Na]*, 2T & 4i. H NMR (400 MHz, CDCly): §
8.10 (1H, s, H-1), 5.14 (1H, d, J = 5.6 Hz, H-5), 4.62
(1H, d, J = 8.4 Hz, H-2), 4.43 (1H, d, J = 10.0 Hz, H-
8), 3.16 (3H, s, H-7a), 2.98 (1H, m, H-9), 2.58~2.47
(1H, m, H-12), 2.22~2.04 (1H, m, H-15), 1.03 (3H, d,
J = 6.8 Hz, H-16, H-17), 0.88 (3H, d, J = 6.4 Hz, H-10,
H-11), 0.85 (3H, d, J = 6.4 Hz, H-13, H-14); 1*C NMR
(125 MHz, CDCly): ¢ 173.5 (C-3), 172.2 (C-6), 77.0
(C-5), 76.6 (C-8), 64.2 (C-2), 32.5 (C-7a), 31.6 (C-15),
29.4 (C-12), 29.0 (C-9), 21.5 (C-10, 11), 20.6 (C-16,
17), 18.8 (C-13, 14), MR SCHR[L7)RIE, et E
¥ 13 2N enniatin B3.

&Y 14 AELEEESI-MS miz: 648 [M +
Na]*, 2T % 45. 'H NMR (400 MHz, CDCly): 6
8.21 (1H, s, H-1), 5.18 (1H, d, J = 5.6 Hz, H-5), 4.56
(1H, d, J = 8.4 Hz, H-2), 4.39 (1H, d, J = 10.0 Hz, H-
8), 3.18 (3H, s, H-7a), 3.02 (1H, m, H-9), 2.61~2.52
(1H, m, H-12), 2.22~2.04 (1H, m, H-15), 1.01 (3H, d,
J = 6.8 Hz, H-16, H-17), 0.94 (3H, d, J = 6.4 Hz, H-10,
H-11), 0.88 (3H, d, J = 6.4 Hz, H-13, H-14); 13C NMR
(125 MHz, CDCls): 6 173.7 (C-3), 172.1 (C-6), 76.9
(C-5), 76.3 (C-8), 63.9 (C-2), 32.3 (C-7a), 29.6 (C-15),
29.4 (C-12), 29.0 (C-9), 21.5 (C-10, 11), 20.4 (C-16,
17), 18.6 (C-13, 14). ¥ CHR[L7]H0E, #he s
¥ 14 4 enniatin B2,

1.5 PipETE SR

KA A P 50 O JlE A ls RCAR . CAL27.
SCC-4. SCC-9. HSC-3itAThumimthimic, 5%
R, LS REEN.

2 GIRMTE
R SN Bi 1° 5 B M T — R A

B, Fusarium tricinctum Jy<* 5 61 P9 A2 35 5 AR
PR, Hk B TR REfL R (Discellaceae) i 71 B L8],

s Rz /A E TR, Fusarium tricinctum
EN—REEMAEFERIE, KL ZHERNE, B
RSz B EA . HOCERS WA B A RAFHE
FEE. Zhang M F. tricinctum F143 257530 7 1
AR B SR R B A5 2k S8 &4 fusartricin, X
Enterobacter aerogenes. Micrococcus tetragenu il
Candida albicans JF.A7 . 35 (PTG G 191 Sun 5 M
F. tricinctum SYPF 7082 H1 3 B 453 2 4B ¥4 55
H: v [-(a-oxyisohexanoyl-N-methyl-leucyl),-] %5 /)N 5
EL R P A — A A 2 ] £ 0L,

BTN TN A F tricinctum YRR R BER
IEEE T 13 MEEY), 733N cyclo-(L-pro-L-pro).
cyclo-(S-pro-S-leu). cyclo-(L-phe-L-phe). cyclo-(D-pro-
L-phe). cyclo-(L-pro-L-phe). cyclo-(D-pro-L-leu). cyclo-
(S-pro-S-leu). cyclo-[D-(4-hydroxyprolinyl)]-(L)-leucine.
cyclo-[L-(4-hydroxyprolinyl)]-(L)-leucine. cyclo-(trans-
4-hydroxy-L-prolyl-L-phenylalanine) . cyclo-(D-cis-hyp-
L-phe). FHR TR OBR . IR i ik
%W 3 ML A%t CAR. CAL27. SCC-4. SCC-9
AHSC-3 45 5 Al 11 ffs et SR 40 AT — 7€ FO 20 B 250
Yo N ECEAN RN A 75 3O A A T T 0 3 B A A
FEPIRIESI, Sy AT RTEH N AR B F tricinctum
AT WA FIRAR R ERE L 7T, 25 REBEARIK
1 77 SUR) TR SR B R R B P 58 AN . AT
FOAE % A PRI R B AR = Wit Fe et B, A
F. tricinctum [l {4 &% B 70 B T %5 5E T 14 D ELpA
WEW. BraiaEm e RN T RTNAE R
AR, BRI AN E A 7 R B e
SEAAH E) R R A P, G LA A R A
Y 7y B B IR R AL & VIR AR R B IR 7
2, PR T SO Y Sk . O
HIIERLAY) Enniatins AL, B fl B1 fgtig =441
FETE VRS, (EAHE BT A S x 5 i g i
S A Y5 0 3 A AR s v AT AR T I
B A2 B O AEAR P DI 78TO A R ARE AT 7T
BT VT RN A ER Fotricinctum (AR
W aE R 2 R
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