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Study on chemical composition and antibacterial activity
of the leaves of Mikania micrantha H. B. K.
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Abstract : Mikania micrantha H. B. K is the most invasive plants in the world. The damage has severely affected the economic
development of the invaded area;Nine compounds were isolated from the leaves of M. micrantha plants method through silica
gel column chromatography ,which were methyl tridecanoate (1), (Z)-6-nonadecenoic acid (2) , phytyl palmitate (3), pal-
mitic acid (4) ,a-tocopherolquinone (5) ,loliolide (6) ,stigmasterol (7) ,mikanolide (8) ,and dihydromikanolide (9) were
isolated from leaves of M. micrantha by chromatography method. Their structures were elucidated on the basis of spectroscopic
evidence. Compounds 1-6 were isolated from M. micrantha for the first time. The doubling dilution method of broth was used to

test the antibacterial activity of compounds 1-9. The results showed that compounds 8 and 9 had antibacterial activity against

the tested bacteria,and the minimum inhibitory concentration was 500 mg/L.
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PORREAE Y T 38 B F R PRI
AR S Pk 1Ay R RS T B AT 2 A
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1.1 Smabta

1.1.1 A&E

S [E HP-5973 #4 J5i 3% {X; Varian INOVA-400
MHz #1 WIPM-I 500 MHz #% % 2L 4R (TMS H N
R) s RE 52-99 U 5% 28 A AR (L3I 5 A= kA
#r) ) s FA2204B J7 32— 7 RV ( RERE B R
IERATBRZA R ) s WFH-203B 546 205 S0 4
1.1.2  &A

HEJEHTRERL (60 ~80 HFI200 ~300 H ) )2
JEFTREIS (GF254 ) ¥y 9 B i Ve Ak T A FR 2 w) 2R
735 % WML Y BV WA 0], i 3 50) 4 i
FALHK A TR g AT TR SRR
I3l — I EEEAR( DMSO) ¥ i 5 23 A 4, siAR
R T A2 BOR (R ARRAH]

1.1.3  ##+

#H 25 ( Mikania micrantha H. B. K. ) T34
KA 2019 4E 9 AT KA AMN RN, AR
B H .

I BT 52 3 T PR Sk MR 18 Pseudomonas
aeruginosa . Fi #i B8 Ralstonia solanacearum A %L 25 iy
T8 Bacillus subtilis 475 (0.8 23R & Staphylococcus
aureus IR IGFFFE Escherichia coli, ¥ 51N 44
PR BE RIR =Y)Ao i s e = 4 it

Luria-Bertani Y& {35553 (LB) . JEHE A% 10.0
g, BERER ) 5.0 g, NaCl 10. 0 g, il A 25 B T /K &
1 000 mL, i 5 mol/L NaOH ¥4 pH &£ 7.4, K5 %%

Ho
1.2 XWH=*E
1.2.1 #BR5455%

RERH 2 K JE B e, e 8 L
F et 7 S BB H 3 A TR ) 2 kg, i B A B4R L
VR, AT PRI 3 IR AEAR B O AT A e
P, SR im0, DIBR ZE MR MU B . R 42
YBCHR P T e 28 R AN 511, vk 4 I 5 1) 86. 4 ¢ 12
o R8O g &R, I Sy v ik , P M (60 ~
80 H)$HHE, fEREE (200 ~300 H ) HE/ZHT (80 mm x
1200 mm) |47 @35 70 85, L 3 KRR DY 54

Be-FmE(30:1.,20:1.15:1.10:1.5:1 . 1:1,V/V) i
FTURIE  ARHE I TLC 15 &5 01 5 7Rl e 78 A
HZETAF 3] Fr. 1 ~ Fr. 6 1847,

FRICFr. 1(3.282 6 g), ARERKE (200 ~ 300 H)
FEEHT, i sh A R A ik 1R 4R (50: 1—1:1,V/
V) VeI, TLC K -5 I J5 e RE 28 A I ie s 41
BEMEE 1(2.121 0 g) , Fr.2(2.660 2 g) 7EREHE
(200 ~300 H ) ZHrkE Lt A7 nk o 85, F A i ik -
LR OWE(50: 1—1:1,V/V) PEiE, TLC kil & 9 5
FHIERG 2% 2 A A 7, A3 24k &4 2(1.501 8 g) .
¥ Fr.3(1.726 6 g) ZEREHL (200 ~300 H ) JZ A L
AT G5B, AL : 2R 4R (40: 1—1:1,V/
V) VR, TLC 30 5 51 S5 e 7% 25 & A Il iicis 741
SEIE A1 3(0.836 8 ) filfb &4 4(0.744 2 ¢)
Fr.4(2.056 3 g) 7EAEK (200-300 H ) EArAE F kAT
%5 A : LR CWE(30:1—-1:1,V/V) ¥k
JIt, TLC #6005 31 Fa H e 28 A AL e igs 541, 75 31k
BH5(0.744 2 o) LA 6(0.428 3 ) o ¥4 Fr.5
(4.572 5 g) 7ERER (200 ~ 300 H) JZHrA: 476
Ty AT Ik R g (20: 1—>1:1,V/V) Uk
JIt, TLC 4605 31 Fe F e 28 S AL Im e igs 4], 15 314k
AH7(3.408 1 g)

FREL Fr. 6 (6. 143 4 g) 7EREE (200 ~300 H ) 4
RN LT RS 5 B, WS A A A T ik TR 2B
(8:1,V/V)SEREPEME, B 25 mL Y8 1 {53, TLC il
G I JE e e 25 R A I i s 0, A3 B4k A 9 8
(4.241 1 g) LA 9(1.6228 g)

1.2.1 i &2

KRG 2 A5 BEN RT3 B 9 M E W
HOEIK SRR R R e 7/ (N e p A el (U N
FERLE E 4 ~ 6 mg, Il AGE A9 DMSO %, &
s MK A% 2 000 me/ L i8] 4 ¥ B ( DMSO 5 /)N
F2.5% ), IIn%E s DMSO B FIE 2 H IR, DA
VDR I BAPEXT IR . BT 37 CH IR R R 3% 24
b, DAFLAR b ATV 1 5/ N AR A e it X At i
ZH R 1Y) e B A TR ik B ( MIC, minimum inhibitory con-

centration )

2 H#R
2.1 #HEE
wEW 1 BRI AK; EI-MS: m/z 228

[M]*,'H NMR(500 MHz,CDCL,)8:3. 64 (3H,s,H-
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1'),2.34(2H,t,J =7.5 Hz,H-2) ,1.63(2H,q,J =
7.4 Hz,H-3),1.25(14H,s),0.87 (3H,t,J = 6.8
Hz,H-13) ;" C NMR (125 MHz, CDCl, ) §:174. 8 (C-
1),50.8(C-1"),33.9(C-2),31.9(C-11),29.7 ~
29.6(C-6,7,8,9),29.3(C-10),29.2(C-5),29.1
(C4),24.7(C-3),22.7(C-12) ,14.1(C-13) ,
B 5 SRR A 1) T = BE R H B AR — ﬁz[”,%p
KRR WTTREE

Ewm 2 EHEAWIRY; EL-MS: m/z 296
[M]*,"H NMR (500 MHz, CDCL,)8:10.42(1H, s,
H-1"),5.30 ~5.33(2H, m, H-10,H-11) ,2. 34 (2H,
t,J = 7.3 Hz,H-2),2.01(4H,m,H9,H-12),1.63
(2H,J = 7.3 Hz,H-3),1.23 ~1.41(m,22H) ,0. 88
(3H,t,J = 6.7 Hz, H-19) ;" C NMR (125 MHg,
CDCL,)8:180.4 (C-1),130.1(C-6),130.1(C-7),
34.2(C-2),32.1(C-17),29.6(C-15) ,29. 6(C-16) ,
29.5(C-11),29.4(C-14),29.3(C-13),29.3(C-8),
29.3(C-5),29.2(C4),29.1(C-10),24.7(C-3),
27.3(C-9),27.2(C-12),22.7(C-18) ,14.1(C-19) ,
Phb B0l 5 SR A — B0, i R (Z) -6~ Ul
w

EWw3 LR ESI-MS: m/z 535 [M +
H]*,'H NMR(500 MHz,CDCL,)8:5.36(1H,m,J =
7.0 Hz,H-2") ,4.59(2H,d,J =7.0 Hz,H-1"),2. 30
(2H,t,J =7.6 Hz,H2),1.98 ~2.00 (2H, m, H-
4'y,1.70(3H,m,H-3""),1.53 ~1.62(2H,m,H-3) ,
1.03 ~1.51 (m,43H),0.89 (3H,t,/ =6.5 Hz, H-
16),0.87 (6H,d,J =6.5 Hz, H-15"" ,H-16") , 0. 85
(3H,d,J =6.5 Hz, H-11"") ,0.84 (3H,d,J =6.5
Hz,H-7"") ;" C NMR (125 MHz,CDCl;)§:173.9 ( C-
1),142.7(C-3"),118.1(C=2"),61.2(C-1"),39.9
(C-14"),39.4 (C4'),37.4(C-6"),37.3(C8"),
36.6(C-10"),36.9 (C-12"),34.4 (C2),32.8 (C-
7'),32.7(C-11"),31.9(C-14),29.7 (C-8),29.7
(€C9),29.6(C-10),29.6(C-7),29.6(C-6),29.5
(C-11),29.4(C-12),29.3(C-5),29.3(C-13),29.2
(C4),28.0(C-15"),27.2(C-13"),25.2(C3),
25.0(C9'),24.8(C-5""),22.7(C-15""),22.7(C-
15),22.6(C-16"),19.8(C-11"") ,19.7(C-7"") ,16. 4
(C-3""),14.1(C-16) o LA B 5 SCHk 38 B e R
PRt R A — 8

wE Y 4 H @ ¥ K; EI-MS: m/z 256
[M]*,"H NMR(500MHz,CDCl,)8:0. 88(3H, t,J =
6.8 Hz,H-16),1.25(24H,m,H4 ~15),1. 62 (2H,
m,H3),2.32(2H,t,J =7.5 Hz,H2);"” C NMR
(125 MHz,CDCL, ) 8:178.6 (C-1),34.2(C-2),31.8
(C-14),29.8(C4),29.7 ~29.6(C-7,8,9,10,11,
12),29.5(C-6),29.4(C-13),29.1(C-5),24.8(C-
3),22.7(C-15),14.2(C-16) , Lk FH¥¥E 5 SCmk 3
AR, W BRI e IR

wEWMS EORY); ESI-MS: m/z 445 [ M-
H]*,'H NMR(500 MHz,CDCl,)8:2.52 (2H,m,H-
1'),2.03(3H,s,H-6"),2.00 (6H, s, H-3' , H4"),
1.24(3H,s,H-3""),0.87(6H,d,J =6.5 Hz,H-15"",
H-16"),0.83 ~ 0.86 (6H, m, H-7"", H-11"") ;" C
NMR (500 MHz, CDCl, ) §:187.8 (C-2),187.3 (C-
5),144.6 (C-1),140.7 (C-3),140.5(C4),140. 1
(C-6),72.7(C-3") ,42.4(C4") ,40.4(C-14"),39.4
(C-2"),37.6(C8"),37.4(C-10"),37.2(C-12"),
32.9(C-7"),32.8(C-11"),29.8 (C-6"),27.9 ( C-
15'),26.6 (C-3""),24.5(C-13"),22.9 (C-15""),
24.9(C9"),22.6 (C-16"),21.3(C-5"),19.9 ( C-
11),19.8(C-7""),12.5(C-3"),12.5(C4"),12.5
(C-6"),12.1(C-1"), LA %4 5 SCHR iR 1B /) -4
HWER A2,

wEme HETEEHAK;ESI-MS:m /z 197
[M+H]","H NMR (500 MHz,CDCL, )8:5.72(1H,
s,H-7),4.33(1H,m,H-3),2.47(1H,ddd,J =14.0,
2.5,2.5 Hz,H4),2.00(1H,ddd, J =14.5,2.6,2.6

H-2),1.78 (1H, m,H4) ,1.77 (3H, s, H-11),
1.53(1H,dd,J=14.5,3.7 Hz,H-2) ,1.47(3H,s,H-
9),1.28(3H,s,H-10) ;" C NMR (125 MHz, CDCL,)
5:183.8(C-6),171.8(C-8),112.5(C-7),87.1(C-
5),66.3(C-3),47.0(C-2) ,45.7(C4),36.1(C-1),
30.8(C-9),27.3(C-11),26.6(C-10), Dk I ¥4t 5
SCHRARE F B8 22 85 N i AR — B k&
Y.

wEWT PO RSS SEI-MS m/z 412 [M
]*,"H NMR (400 MHz, CDCl,)8:5.34(1H,d,J =
5.1 Hz,H-6),5.15(1H, dd, J =15.1,8.6 Hz, H-
22),5.01 (1H,dd, J =15.2,8.6 Hz, H23),3.52
(1H,m,H-3),1.03(3H,d,J = 8.5 Hz,H-21),1.01
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(3H, s, H-19),0.97 ~0.89 (3H, m, H29), 0. 83
(3H,d,J = 6.5 Hz,H-26),0.79(3H,d,J =6.9 Hz,
H-27),0.68 (3H, s, H-18 ) ;" C NMR ( 100 MHz,
CDCL,)5:140.7(C-5) ,138.3(C-22),129.2(C-23),
121.7(C-6),71.8(C-3),56.8(C-14) ,55.9(C-17) ,
51.2(C-24),50.1(C9),42.2(C4),42.2(C-13),
40.5(C-20),39.7(C-12),37.2(C-1),31.9(C-25),
31.9(C-8),31.8(C-7),31.6(C-2),28.9(C-16),
25.4(C-28),24.4(C-15),21.2(C-26),21.1(C-
11),21.0(C-21),19.4(C-19),19.1(C-27),13.1
(C-29),12.0(C-18) . LA %l 5 Sk 418 19 655
WA 5,

wEwms  EHIREA;'H NMR (500 MHz, DM-
S0-d;)8:7.62(1H,d,J=1.9 Hz,H-5) ,6.23(1H,d,
J=3.6 Hz,H-13a),5.96 (1H,d, J = 3.2 Hz, H-
13b),5.36 (1H, m, H-6) ,4.83 (1H, m, H-8) ,4. 78
(1H,m,H-3),3.39(1H,d,J =3.2 Hz,H-2),3.26
(1H,s,H-1),3.08(1H,m,H-7),2.20(1H,dd, J =
13.3,11.0 Hz, H9a),1.89 (1H,dd, J =13.5,4.8
Hz,H-9b),1.00(3H,s,H-14) ;”C NMR (125 MHz,
DMSO-d,)8:171.3(C-15),168.4(C-12) ,150. 7 ( C-
5),138.8(C-11),129.3(C4),122.5(C-13),83.7
(C-6),77.0(C-8),57.6(C-1),57.6(C-10),55.7

(C-2),50.5(C-7),49.6(C-3),42.6(C-9) ,21.4(C-
14) o Db 8s 5 SCHR i 8 09 4% H 28 N TR B As —
FOTT g R AR AR A

wEWI HEGLE s ;' H NMR (500 MHz, DM-
S0-d,)6:7.57(1H,m,H-5) ,5.46(1H,s,H-6) ,4. 65
(1H,m,H-8),4.01 (1H, m,H-3),3.38(1H,d,J =
2.8 Hz,H-2),3.31 (1H, s, H-1),2.99 (1H, m, H-
11),2.98(1H,td,J=13.8,6.9 Hz,H-7) ,2.08(1H,
dd,J=13.6,4.2 Hz,H-9a) ,1.88(1H,dd,J =13.5,
10.9 Hz, H9b),1.27 (3H,d, J =7.0 Hz, H-13),
0.97(3H,s,H-14) ;" C NMR (125 MHz, DMSO-d, )
5:177.5(C-12),172.5(C-15),151.3(C-5),129.0
(C4),83.7(C-6),77.9(C-8) ,58.9(C-1),58. 8(C-
10),56.1C-2),53.6(C-7),51.7(C-3),43.6(C9),
42.4(C-11),22.2(C-14) ,14.7(C-13) o DI I ¥4
ORI 1 S H A A 2T
BEAUAE s N R R LAY
2.2 HPEEMEGE

X A AR R S 1 ~ 9 ST
TEPENNE, 45 R N 1 foR , HoA 3 B e AR ~Fmt 28
LG8 9 RILHIMEEEH , MIC {44 500 mg/
L, AU B WA iz BE R X% 5 Fb Az 32 8 ok 441 T4 i
YEH, R,

®1 HHFHEASYRINEFEHFE

Table 1  Antibacterial activity of compounds of the leaves of M. micrantha
Fe/MINE HEEE Minimum inhibitory concentration( mg/L)
v Q, . e e T e e e i
P Sample T KIFT i SRHCHT SRR Wi
R. solanacearum E. coli P. aeruginosa S. aureus B. subtilis
8 500 500 500 500 500
9 500 500 500 500 500
3 iFie B R R A S R DT R TR A iR B A

ALY Sy TR A AR T i
Y, 4380 T 9 My, bl b AR A
Y2 A~ BRITR 2 A~ RS LA R 2 A el
B2 AEW 1 ~ 6 g WNBH 3 > A5
2o [ XH AT A AT I B R, A
YA w240 G 8 R 9 R B R A
MIC {E 7% 500 mg/L, AR H 4630 5 15 V8 e £
ZO T AR S

oH A RS 2 ML S Y, EEIEMEIE B2k

&Y 1.2 F1 4 i AR A S SRR G . i
TR AR b, G I R A AR TR AR
RGN AL R S A 0 v, oS BRIR AT AE T 5¢
SRR SRR ARG SR v 5 ] AR
N, TE N AT BB AR PRI RE , K BRI LG
IR AN H RERR , N BLREIR , 7S e R 2 ol L 355 I ] P
T FHES ™ o HRAR , 5 A 5 RS A
UnAH 2 g, 22 Rk H 2 IR , TR H 2 R A
SR AN ER R BT S B B4 £ B
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WA e I 10 B 5SS 0T K BT 1 AE it S
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