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B B REYE (Harmonia axyridis) 34 B A W8k J1 T (Fusarium equiseti) [0 A A8 7= ) 0F 55 . 3
st B B LR BE (Sephadex LH-20) 2 AHEEIE — Cis CODS-Cg) A 2 Hr 32 % B B 48 B0 43 59 B 43 9 A7 43 B9 3% FH Jo 33
Wt 3R 45 T B 5 45 4 AR I8l 0 B R R R R A RIS E T 5 M A .

SRERE VR ¢ 5 0 e s A TR s R R T B s RS Ak s R S T 4

B4 25 :Qu36;0629 MHkRERD : A

SO H (Harmonia axyridis) =¥ H (Coleoptera) » Bl Ht Bl (Coccinellidae) fx B & ) K B R 2
— R BV R SR A R Y A B BV RO R AR BB SR AR DA B e S Oy T R R B Y A A
W A BT A 0 5 B TS M R R AR i TSR RS LR R B 2 AR T IR R AE DS
ABE VA AL iSRG AL AE IR RE L o 55 i B EE R X e A MR S
F2 e ) R A A Ao R b, A B A A R R B A AR W S B R R AR T RIS P R AR R
PR,

B S 60, 0 U P 43 B A 3 0 2R TR iR T B (Fusarium equiseti) HWFFERT 4, N H b 43 8545 3]
5 MEEY Equiseti A(1),ZSU-H85A(2), 4-hydroxy-17R-methylincisterol (3) , MU §§§ B¥ (4) , 2 £ 1§ s 0L
AW () R A 1L S Y . (2) F1(3) i KA %R A 4y B A5 5.

1 #H5FE

1.1 BE#GRF 5|

B PR MTAT AL 48 P 2 T Rt X R 4R 19 5 (6 B R (Harmonia axyridis) W43 8545 3, 0 1k 1 ) B B 2w b
KA A T W Pl 25 0 R R T TR LA A DR A T b R A B2 e B B AWk 57 Fi2 Wi &
JAEES A I R AR B B AR S 5 O LGWB-10. T FH A Y5 o8 0 A 4.

Bruker AM-600 #U#% # L 4R 1%, Bruker apex-ultra 7.0T #5154 ; 43 2 AT 41 KL FI 2 B M7 44 843 51 4
fE B (80—300 H) Mtk I GFo (F B 4L 1)), Sephadex LH-20 (GE Healthcare Co. Ltd. Sweden).
1.2 XWH*E
1.2.1  BEEB SR HE AR R . KoK (100 g /D 406K (100 mL /0. 3% B 80 i . & i F 3% 9% 40 d.
1.2.2 $REIBCA 85 K A B0 A B B R 3 Wk (AR 20 L), HY 4 ROV 0 2 vk 4 L A5 31 8 €2 i R 42 e
(262.0 @ Kz 4 B Y & T 6k B AE b, A il BE-2 B8 £ BR[100 = 0, 90 = 10, 70 : 30, 50 = 50, 30 : 70,
10 2 90, 0 : 100V (il ) /V (LR CHE)) BB L 432 7 N2> Frs. 1-7. 3 Fr.3(1.2 @ JHERAHELV
(CFEH B : VOFE =25+ 1], DL Sephadex-LH-20 [ E. V(@B k) : VIHED =1: D] K& 4
L BB 1016 mg),2 (6.2 mg),3 (7.2 mg) .4 (5.8 mg),5(14.2 mg),6(112.5 mg).

W& B #3:2019-01-05; f& [ B #§ :2019-06-10.
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oG9 LCILIEL 1),y R ACR & 4 BB 25 BT HR-ESI-MS 45 3 fh 40 B 0% m/z 275.055 1[M+
H]", GFBE N 274.047 7), 454 NMR #4700 OH
CuHi O s i EWAH 10 A H NMR 3% % 77 —
AHFELSH 1.59(3H.d,J =6.0) ], — MK [ 0H 5.49(1H,
q.J =6.0) ], F1 3 MK/ 5 F AR F[6H 6.53(1H,d.J =
2.4),8H 7.16(1H,d,J =2.4) ,6H8.27(1H,s) ].*C NMR %
HIZ AL & WA 45 T A Bk Bk 5 (8C 180.77,185.15),7 2
WefE 5 (8C 112.45,117.35.124.49.,139.19,165.28.,166.75 Fl 1o
167.33) .3 ke /07 T WAL & Wik {5 5 (8C 108.78.109.72 B ALE 1 S
145.67) ,— U HE (5C 63.45) Fl—AS AL (SC 21.18). LA b 4% Fig 1 Chemical structures oft compound 1
P BESE 4 7 NSRRI R Y 3 AN AN R R R AR AE R 3 I L B E i S SR AR AL A EE e
kD — A5 5 (56.2,0—CH,)'™' , HMBC # @78 : H-11 5 C-10 1 C-3 M1 %3 H-1 5 C-9a.C-3a 1 C-3 #
¥%3H-5 5 C-4.C4a,C-8a,.C-6 fl C-7 #1563 H-7 5 C-5,C-6,C-8 #2£.454 HMQC 1 H-H COSY ¥l 3
R E LG W) P TS5 4 L i 44 0 Equiseti A

&% 2, 84 A, HHNMR (MeOD, 600 MHz)8H:8H:1.48(3H,d, ] =6 Hz,H-12),5.20(1H, m,
J =6 Hz,H-11),6.48(1H,d,J =2.4Hz,H-3),7.07(1H,d, ] =2.4Hz,H-1),7.43(1H,s,H-8),8.27(1H,s,
H-5);"“C-NMR (MeOD, 125 MHz) 8§C: 23.66 (C-16),65.96 (C-15), 108.90C-3),109.22 (C-1), 110. 90
(C-12),113.51(C-8),126.46(C-5),126.99(C-14),135.36 (C-13),136.74(C-11),140.90(C-6),160.96 (C-7) ,
166.03(C-4),166.35(C-2),183.76(C-9),187.39(C-10). Lk | NMR #4552 % CHk[9]— 5. o € iZ b &
Y1l ZSU-HS5A.

EY 3,04, H-NMR(CDCl; ,600 MHz)8H:0.60(s,3H, H-20),0.82(d,J =7.6,3H,H-19),
0.83(d.J =7.6,3H,H-20),0.92(d, ] =6.7,3H,H-21),1.04(d. ] =6.4,3H,H-14),5.17(dd, ] =15.2 Hz,
8.5 Hz,1H),5.25(dd,J =15.2.7.7 Hz,1H),5.60(s, 1H) ;* C-NMR (CDCl; , 125 MHz)8§C:11.76 (C-12),
17.60(C-21),19.65(C-19),19.96 (C-20),21.02(C-14),21.36(C-9),28.85(C-10),33.05(C-5),40.10(C-13),
42.83(C-17),48.87 (C-7),50.39 (C-8),55.34 (C-11),105.26 (C-4),112.09 (C-2),132.83 (C-16), 134.68
(C-15),171.02(C-3),171.67(C-1). Lk I NMR %4 5 2% Clk[10]— 30, 86 E %Ak & 9 B 8 B (4-hy-
droxy-17R-methylincisterol).

&Y 4, LA E, H-NMR (MeOD, 600 MHz) 6H:0.66(s,3H,C-18),0.87(d.,J =6.8 Hz,3H,
C-27),0.88(d,J =6.8 Hz,3H.C-26),0.96(d,J =6.8 Hz,3H,C-28),1.06(d,J =6.6 Hz,3H,C-21),1.08(s,
3H.C-19),3.57 (m, 1H, H-6),4.00(m, 1H, H-3)5.29 (m, 1H, H-23),5.24 (t, ] = 7.0 Hz, 1H, H-23);
BC-NMR(125 MHz, MeOD) 8C: 12.8(C-18),18.2(C-28),18.9(C-19),20.1(C-27),20.5(C-26),21.7
39.69(C-21),23.1(C-11),24.0(C-15),29.2(C-16),31.8(C-2),33.9(C-25),34.4(C-1),38.2(C-10),40.5
(C-12),40.7(C-20) ,41.8(C-4) ,44.4(C-24) ,44.4(C-9),44.7(C-13),55.9(C-14),57.4(C-17),68.4(C-3) ,
74.3(C-6),77.0(C-5),119.1(C-7),133.3(C-23),137.0(C-22),144.02(C-8). Lk I- NMR %4l 52 % k[ 11]
— B0, MU E ARG B S

k&Y 5, A5 A, H-NMR (CDCly, 600 MHz) 6H: 1.85(2H, m, H-1),1.92(2H.m, H-2),1.36
(1H.,m.H-3),1.21(2H, m, H-4),1.25(1H, m, H-5),0.98 (1H.d,J =8.51, H-6),0.99(1H,d, ] =8.52,
H-7),2.11(1H,dd, J =3.43,13.77),1.70(1H, m, H-11), 1.75(1H., m,H-11),1.41 (1H, m, H-12),2.02
(1H,m.H-12),1.52(1H, m, H-14), 1.50(2H, m, H-15),1.97(1H, m, H-16),1.61 (1H, m, H-16),1.56
(1H,m,H-17),0.81(3H,s,H-18),0.82(3H,s,H-19),2.20(1H, m, H-20),1.23(3H., m, H-21),5.14 (1 H,
m,H-22),5.22(1H, m,H-23),1.55(1H, m, H-24),1.46 (1H, m, H-25),0.91(3H,d,J =6.82, H-26),0.88
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(3H,d.J =6.88),0.83(3H.,d, ] =6.81);" C-NMR (125 MHz, CDCl,) §C: (32.1,C-1),(28.62,C-2),
(79.41,C-3),(29.19,C-4),(82.14,C-5), (135.41,C-6), (130.75,C-7), (66.47,C-8), (51.13,C-9), (39.69,
C-10),(20.87,C-11),(34.71,C-12), (44.57,C-13), (167.88,C-14), (51.71,C-15), (36.95,C-16), (56.23,
C-17), (19.62,C-18),(18.16,C-19),(39.36,C-20),(23.40,C-21),(135.20,C-22), (132.23,(C-23), (42.72,
C-24),(33.06,C-25),(19.92,C-26),(20.63,C-27), (17.54,C-28). Lk - NMR %4t 5% % Scwk[ 12— %, ik
W 2 Ak G W R 22 i B A

3 & &
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Secondary metabolites of symbiotic fungu from Harmonia axyridis

Gao Wenbin®, Tian Yingchao®,Dong Qian®,Ma Yibo®, Huo Ruiyun®,Liu Shasha®,L.uo Dugiang®"
(a.College of Life Science;b.Key Laboratory of Medicinal Chemistry and Molecular Diagnosis of Ministry of Education, Hebei University,Baoding 071002, China)

Abstract : The aim of this research is to study the secondary metabolites of the symbiotic fungu Fusarium equiseti from
Harmonia axyridis. The components of methanol extraction were isolated by column chromatographyon silicagel and Sephade-
xLH-20. The structure of compounds was established on the basis of 1D/2D NMR spectroscopic and HRESIMS data. Five
compounds were isolated and identified as Equiseti A(1), ZSU-H85A(2), 4-hydroxy-17R-methylincisterol (3), cerevisterol
(4), ergosterol peroxide (5).

Keywords: Harmonia axyridis ; symbiotic fungu;fusarium equiseti; anthraquinones; norcholesterol; structural identifica-
tion
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