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WE. N T AARRNIE Aristolochia tuberosa O. F. Liang et S. M. Huang) AL 282, ML SRSz iR b 7 557583 4 Mk
G BB EIE T, % E D S B W (1), 8-epidiosbulbin e acetate (2). diosbulbin B (3)F S-sitosterol (4).
WGP 1~3 X ARG A 2 4 i BAA A FRR LA, JUH S 8 kG W WIS, 96 h /5 LCs N
119.94 pg mL . T8 SR AEA) BLAT T R AT AU D IR R AR5 2% B 1T ZE AR

KGR RADE, RS ARy, FETIRAS Ly RRAS L duE T
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Nematicidal Activity of Chemical Compositions from Aristolochia tuberosa
Fruits against Root-knot Nematode

BU Miao-miao, HAN De-jian, DONG Cun-zhu”

(Institute of Tropical Agriculture and Forestry, Hainan University, Haikou 570228, China)

Abstract: In order to understand the bioactivity constituents from Aristolochia tuberosa O. F. Liang et S. M.
Huang, four compounds were isolated from methanol extract of A. tuberosa fruits by using silica gel column
chromatography, Sephadex LH-20 gel column chromatography, precipitation and recrystallization methods. On
the basis of spectral data, their structures were identified as aristololactam W (1), 8-epidiosbulbin e acetate (2),
diosbulbin B (3) and g-sitosterol (4). Furthermore, nematicidal activity of four compounds against the second
stage juvenile (J2) of Meloidogyne javanica were analyzed. The compounds 1-3 exhibited obviously toxic effects
on J2 of M. javanica in vitro, especially for aristololactam W with the LCs, values of 119.94 ug mL ™ after 96 h.
So, Aristolochia species have the potential value of developing new plant source to control root nematodes.

Key words: Aristolochia tuberosa; Fruit; Phytochemistry; South root knot nematodes; Nematicidal

K HP3% (Aristolochia tuberosa O. F. Liang et S. M.
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%5 26 &

5 A (R FARE RO, R, AT T
BE— B RE AW T IR AL S iy S A AR 5 2 U
Ph, XFARRD RS E R AT T ARG 0 B
SE, JEXTFITIRAE 2k 2 4 B R AMEVEEAT T
RGEVP, DUBIOAR S 26 B B e 4R BT 1100

1 BRI S

1.1 #8

WP 3E (Aristolochia tuberosa O. F. Liang et S. M.
Huang) 5T 2015 4F 5 H I A 2RA =M kel
AR, b [ Sy 4O R 7 B i V) il 53
PRWE U £iR %2, brA(Gd-2015-05) R 17 1
P KA AT AR 22 e R AR PO FE S % o itk 2
i T 7 MR 2 L e i R K B AR S B AL R S

=i ft.

1.2 {XEFRF]

Bruker DRX-400 HY 4% i H 4 ¥ 1% A (TMS iy
P bR {8 [E Bruker 22 F]); Nikon SMZ745T 7 5 k4%
(H 4 Nikon 2~ #]); %tz Sephadex LH-20 (3% F GE
ANEAEFE), A AR (200~300 H), FEAEHRE
J52(60~80 H ) LA K 7 2 (23 (TLC) FH Tl il i X GF sy
VIRE BT E£RAF M, HEZE
FUFLAS 357 9 [ 7= 43 B 48, W 8 VG BB A A
PR A

1.3 PMSE

RRPSERSE 10 kg £ TR, FH 10 L FFEEED
AR 3~5 IR, A IR IR 413 SR E
BB T 5 L 2K, RO 3 L Ak, 3L
RS AR 3~5 WK, IR RS R R EU )
BE 369 —HAHGENRE 409. AMEBNEE
5 60~80 HEEMR 11 1 HFF, £ 200~300 H fEfiA:
JEATTRR FE R [ S BE- TN B A 99 1 (VIV, FIF)),
95:5,90:10, 85: 15, 80:20, 75: 25, 70 : 30,
65 : 35, 55 : 45, 45 : 55, 35 : 65, 25 : 75, 10 : 90],
FTF TLC & I Bl A~1 35 9 ANEE4%, B A D #54>
T A P A 2 T (P -0 4 50 - 50)/3 B4k &4 1
(42 mo)FLGY) 4 (32 my); SR B KA E-
W RS NBR- F B RS0 DL RIRE FORh 5 e e, 15
FI~QIL8ANEL Y, KA M B 43 AT B AE 7 (R
-S54 50 - B0)f3 R &4 2 (884 mg) Rtk &4

3 (684 mg).

1.4 IR TR H 2 4 g 2

HY 20 mg HLAARLL AP 200 L DMSO Fit: i -
80, ZIRA A, IR A, Ak eRs
10 mL, 435HIEC L mLIBAVEBRORT L mL (2% B il
(%1 100 4% 2 WR£Rd0EIN 12 FUR, f& IR
WA 200 ug mL . DMSO V7 & & AT 0.5%,
DMSO Fintiff-80 JRAVEFINA I 1%, PAFRFES
[ DMSO. 380 AV FIE % B (control), ik
BT 25°CRIRM N, FFHAHEES 3 K. 51 24,
48, 72, 96 h 5 TAHIEE TSR hfig ), Ze i
HAS) BAEEKH 4 h WABRIR G S NEET, id
SR H A AR BORIBE T 2L, FET R R IESE T
R R IESET 2 (%) = [Ab FEALFE T 2 (%) - X} IR
HIET- R (%) / [1- FHRAIET-F (%)] -

HA RIFIEHRA Y (FET 2R >50%) 7 Z it
— VTS, FH AR T KA S R R L R B IR P
200, 100. 50. 25 Fl 12.5 g mL #4738 S35E, it
HAPHBEHE (LCs) K DPS 9.0 B AFHEATH4
i1ty #r, H Origin Pro 8.5 #HAE A,

15 gig%kE

WEW1L B EAS . "H NMR (400 MHz,
CDCly): 6 8.25 (1H, d, J = 8.1 Hz, H-5), 7.70 (1H, s,
H-9), 7.63 (1H, s, H-2), 7.49 (1H, t, J = 8.0 Hz, H-6),
7.06 (1H, d, J = 7.3 Hz, H-7), 6.38 (2H, s, H-14), 5.39
(2H, s, H-12), 4.03 (3H, s, 8-OCH3), 3.41 (3H, s,
H-13); *C NMR (101 MHz, CDCls): ¢ 168.0 (C-11),
156.0 (C-8), 149.0 (C-3), 148.0 (C-4), 134.9 (C-10),
126.2 (C-10a), 126.1 (C-6), 125.2 (C-4b), 124.6 (C-
8a), 119.5 (C-5), 118.4 (C-1), 112.1 (C-4a), 107.8 (C-
7), 106.3 (C-2), 102.9 (C-14), 99.5 (C-9), 71.4 (C-12),
56.3 (8-OCH3), 55.7 (C-13). LA L%l 5 CHk[14]
iE—F, e NS R NG W

& 2 Atkti. 'H NMR (400 MHz,
CDCly): 6 7.51 (1H, dt, J = 1.6, 0.8 Hz, H-16), 7.42
(1H, d, J = 1.7 Hz, H-14), 6.44 (1H, dd, J = 1.9, 0.9 Hz,
H-15), 5.53 (1H, dd, J = 12.7, 3.3 Hz, H-12ax), 5.15
(1H, g, J = 2.7 Hz, H-6eq), 4.91~4.84 (1H, m, H-2ax),
2.82 (1H, ddd, J = 15.1, 3.1, 2.0 Hz, H-7ax), 2.61 (1H,
dd, J=12.1, 5.8 Hz, H-4ax), 2.57 (1H, dd, J = 3.4, 2.1 Hz,
H-3ax), 2.52 (1H, ddd, J = 11.4, 5.6, 1.7 Hz, H-11eq),
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2.34 (1H, dd, J = 6.1, 2.0 Hz, H-8eq), 2.15 (1H, t, J =
4.2 Hz, H-11ax), 2.11 (1H, dd, J = 8.0, 3.9 Hz, H-1ax),
2.00 (3H, s, O-C-CHj3), 1.96~1.90 (1H, m, H-5eq),
1.90~1.83 (1H, m, H-7ax), 1.82~1.79 (1H, m, H-1eq),
1.78 (1H, d, J = 5.8 Hz, H-3eq), 1.49 (1H, ddd, J =
13.4, 11.9, 1.1 Hz, H-1eq), 1.16 (3H, s, 19-CH3); **C
NMR (101 MHz, CDCl,): § 176.0 (C-19), 170.9 (C-
17), 143.8 (C-16), 139.9 (C-15), 124.9 (C-13), 108.4
(C-14), 76.6 (C-2), 69.5 (C-6), 45.9 (C-8), 42.1 (C-10),
41.2 (C-5), 39.7 (C-11), 38.6 (C-3), 34.5 (C-9), 31.6
(C-4), 28.3 (C-1), 26.8 (C-7), 21.9 (C-21), 21.0 (C-
19). LA -2 5 o0k [15140E — 3%, #E ey 8-epi-
diosbulbin e acetate.

&M 3 AtktE. 'H NMR (400 MHz,
DMSO-dg):  7.68 (1H, dt, J = 1.4, 0.6 Hz, H-16),
7.58 (1H, t, J = 1.7 Hz, H-15), 6.86 (1H, dd, J = 2.0,
0.8 Hz, H-14), 5.24 (1H, dd, J = 10.9, 5.4 Hz, H-12),
4.84 (1H, t, H-2), 4.77 (1H, d, J = 5.7 Hz, H-6ax),
2.73 (1H, d, J = 5.2 Hz, H-4), 2.44 (1H, dd, J = 6.0,
5.0 Hz, H-7eq), 2.42~2.37 (1H, m, H-3eq), 2.18 (1H,

d, J = 7.3 Hz, H-5), 2.15 (1H, d, J = 8.0 Hz, H-7ax),
2.05~1.96 (1H, m, H-1leq), 1.93 (1H, s, H-3ax),
1.90~1.85 (1H, m, H-1ax), 1.81 (1H, d, J = 11.5 Hz,
H-11ax), 1.66 (1H, s, H-1eq), 1.65~1.60 (1H, m, H-
6eq), 1.18 (3H, s, 19-CH3). “*C NMR (101 MHz,
DMSO-dg): & 176.6 (C-17), 143.6 (C-15), 141.4 (C-
16), 126.4 (C-13), 110.7 (C-14), 89.8 (C-8), 79.8 (C-
6), 79.4 (C-2), 77.6 (C-12), 45.9 (C-9), 42.0 (C-11),
41.9 (C-4), 41.5 (C-5), 39.0 (C-10), 38.8 (C-3), 37.2
(C-7), 29.3 (C-1), 16.7 (C-19). VL _E#dh 5 CHk[16]
ki —2k, H% e A diosbulbin B.

& 4 Atkti. 'H NMR (400 MHz,
CDCly): 6 5.35 (1H, dt, J = 5.4, 2.0 Hz, H-6), 3.53
(1H, ddd, J =11.1, 5.3, 4.1 Hz, H-3), 1.01 (3H, s,
19-CHs), 0.94~0.91 (3H, m, 21-CHj), 0.85 (3H, d, J =
7.5 Hz, 29-CHj), 0.82 (3H, d, J = 1.9 Hz, 26-CH,),
0.82~0.76 (3H, m, 27-CHj), 0.68 (3H, s, 18-CH3).*C
NMR (101 MHz, CDCls): ¢ 140.8 (C-5), 121.8 (C-6),
71.9 (C-3), 56.8 (C-14), 56.1 (C-17), 50.2 (C-9), 45.9
(C-24), 42.4 (C-13), 42.3 (C-4), 39.8 (C-12), 37.3

diosbulbin B (3)

B 1 kA 1~4 B9ZEK

Fig. 1 Structure of compounds 1-4

p-sitosterol (4)
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(C-1), 36.5 (C-10), 36.2 (C-20), 34.0 (C-22), 32.0
(C-7), 31.9 (C-8), 31.7 (C-2), 29.2 (C-25), 28.3 (C-16),
26.1 (C-23), 24.3 (C-15), 23.1 (C-28), 21.1 (C-11),
19.9 (C-26), 19.4 (C-19), 19.1 (C-27), 18.8 (C-21),
12.0 (C-18), 11.9 (C-29). LA L% 5 CHR[171HIE
—3, WEE N p-sitosterol.

1.6 FEHENRER

M 1 7] I, 200 g mL T AL A 1~3 X E 7
MREELR R 2 W4 BA A FFR R AN, A3
96 h J& A AEZ 43 1N 58.55% - 32.70%7F1 25.30%
SR, YA NERIE W Q)X T IREE L 2 4
SR T A 2 R0 3.

2% 1200 g mL LA 1~4 Xt 2 WY RS J7 A 2k U 23 5% 0 (%)
Table 1 Nematicidal activities (%) of compounds 1-4 at 200 xg mL™*

against J2 Meloidogyne incognita

W If 8] Time (h)
Compound 24 48 72 96

1 8.83+1.02a 21.70+0.63a 45.69+1.38a 58.55+1.34a
2 6.05+0.53b 16.9240.72b 28.56+0.98b 32.70x1.57b
3 525+041c 10.15#0.62c 19.71+1.11c 25.30+1.43c
4 - - - -

Xt - - - -

Control

) 51 8048 J5 AN /) - B /s 72 53 .2 (P < 0.05); — TEAMIAEF -
Data followed different letters within colum indicate significant differences

at 0.05 level. —: No nematicidal activity.

M 2 AT UL, ASRIAR P B Hs IBERE W (L)%
i 77 R 45 248t 2 W% ) R A 5y o T () 398 o v 44 5
A ERRE [ B (), o Ak 5 49 L B R A i, HL
TG R BB K, B 200 wg mLY 1 i 2 fe
Ko PEREIASHTEE RERW, DY AB W (L)%t
AT ARGE LR L 2 W4 HUIEE TE 96 h JE S I 1
PR - &R, MIME R IF(r=0.99), & 71810977
T2 Y=0.7810x+3.3764, LCs {fi 4 119.94 g mL %,

2 ZER TS

RRDYE N PRt i, 8T (EAE) |, RIE
PEouibm. ik dugss, M COA ETHERLLE. K
W TR R M BT B MRRD S R S H
BT EER T 4 MMeaY), SRR T,
M A R 5 7 9 T S e W (1) 8-epi-

% 26 &
80
200 ggmL”" 100 ug mL™ +50 g mL™"

9 «25 ug mL" « 125 ygmL"
£ 60
=
=
3
=)
=
z 40
]
|
= 9ol
H
=

0 1 1 1 1

24 48 72 96

1] Time (h)
[ 2 THYEEYIERE WX 2 B RS T HREE LR B A REAR TG 1
Fig. 2 Nematicidal activities of aristololactam W against J2 Meloidogyne

incognita

dioshulbin e acetate (2). diosbulbin B (3)#1 g-sito-
sterol (4), Hr b & 1~3 BN E IR ARAD & A 43
B R RANR ARG HUR RS SRR, b
) 1~3 % B AR 2 HR 2 0 4 R B — e R )
AHCVEH, JUHZ S8 A W 7E 96 h 5 LCs
N 119.94 ug mL, ATYEARIRIBIERIFTAMREE L
FIRIF I o P SCHRIRGE, AR 2 BE EAR R R
N7, H2GEE R TR 2 R IR T AR,
T E A A HIN % K FEAE LA e AN B A, AT 7T
X By JERR AR A A S B R B T AR A 2 L
TEPE N E ERIE, [FR, AE 1 TS VERE S IR
AHHIARIE, A 2 70 3 35 BAT BRI S -4
UV . A FLLE I R R
WAL B A RABENE; RN, 5 7 RDER
WEIE, RNFZIE ZAED BEVE B 25 Y
EAR M 7 —E HIRTIAT T RE A, JFXS T S 5e sk
B U5 T A MR B N FH A B R 3
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