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1.2
1.2.1 RBFHH ( P=6mm) ,
. ( - ).
: (5kg),  95% \ (EE, 265g).
: NN . \ 4 )
(CF, 64g) \ - (53 ~1%,v/v, ). - (91~
1:1) . TLC , CFA,.CFA,.CFA; CFA4 CFAs3
, - (51 ~21) . CFA3:(1, 9 mg).
(EF, 75g) , .-
(73~1%). - (9:1~1%10) ,  TLC , EFA | .EFA;.EFA3.EFA,
EFAs . EFAs Sephadex LH-20 , - (41 ~1%4) - (10°1~1
:10) . TLC . , , EFA4.EFA4 . EFAy  EFAy
, EFAgp ( - - =50 *40 *8) EFA4( III 18 mg).
EFA 4, R Sephadex LH-20 R
EFAg( I, 11 mg).
1.2.2 #XAHRGF & a) . ,
( 37 °C, 24h; 28 °C, 48h),0~4C : b)
9mL . R . ,
, 10°~10" /mL,
1.2.3  SAKIPEK B MIC 8902 2 1,
, , oD
(MIC).
1.2.4  sAKF HK Z MBC 890 2 MIC 24h,
\ oD
(MBC)!",
2
2.1
[ ( ), mp. 264 ~266 C, . ;  HREI-MS m/z:
360. 1564 (cale. 360. 1573) C20H2405, 9; "“C-NMR DEPT 20
. 1 .8 ( )5 ( 2 ), 6 (
2 )s IR Vi (KB1) : 3498 (), 1764, 1741 (), 1694, 1642 ( ) em
UV Ana( MeOH) : 233nm. '"H-NMR

8 EI-MS m/z: 360 [M] , 342 [M-H,0] ", 332 [M-CO] ", 314 [M-H,0-CO] *, 299 [M-H,
0-CO-CHs ~, 289 [ M-H,0-2C0] ~, 270 [ M-H,0-3CO-H] ", 256, 233, 222, 211, 201, 105;'H-NMR
(CDCls, 400 MHz) &: 7.08 (1H, d, J=2.8 Hz, HO-11, D,0 ), 5.58 (1H, s, H-17a),
6.18(1H, s, H-17b), 1.05 (3H, s, H-18), 3.59 (1H, d, J=10.0 Hz, H-194), 3.75 (1H, d,J=10.

0 Hz, H-19b), 5.18 (1H, d, J=14.0Hz, H-20a), 5.25(1H, d,J=14.0 Hz,

H-205), 3.19 (1H, d.,

J=12.0Hz, H-14a), 2.18(1H, dd,J=12.0, 4.0Hz, H-14b), 3.17 (1H, dd, J=28.0, 4.0 Hz, H-
13),.2,26 (1H, dd. J=14.0, 9.0 Hz, H-12a) , 1.69.(1H, d, J=14.0, 4.0 Hz, H-12h), 4.22 ( 1H,
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dd, J=3.2, 4.0 Hz, H-11), 2.01 (1H, br s, H-9), 2.51 (1H, brs, H-5), 1.55(1H, ddd, J=13.0,

13.0, 3.4 Hz, H-3a), 1.49 (1H, d,J=13.0 Hz, H-3b), 1.43 (1H, ddd, J=13.0, 14.0, 14.0 Hz,

H-2a), 1.71 (1H, d,J=14.0Hz, H-2b), 1.32 (1H, m, H-1a), 2.04 (1H, d,J=13.0Hz, H-1b);

ENMR (CDCls, 100 M Hz) &: 27.8 (C-1), 18.6 (C-2), 32.7 (C-3), 40.8 (C-4), 47.2 (C-5), 175.1

(C-6), 171.8 (C-7), 54.3 (C-8), 43.9 (C-9), 38.9 (C-10), 66.8 (C-11), 42.5(C-12), 34.6 (C-13),

33.7 (C-14), 200.5 (C-15), 151.8 (C-16), 118.8(C-17), 21.3(C-18), 75.9(C-19), 71.9 (C-20).
'"H “Cc-NMR [9] , 5.

OH O
I II R=OH Il R=H

ME bl ~ [ AKX

Fig.  The structure of compoundsl ~ III

11 ( - ), mp. 312~314°C . s HClI-Mg
, (365nm) . AlCl- ; 2% -
, 2% - ; Molish ; IR 3400 (OH), 1660

( C=0) UV [ Aun(MeOH): 254, 271sh, 302sh, 371 nm; Aua(NaOMe) : 248sh, 322nm; Ay (Al-
Cls): 272, 305, 334, 456 nm; Anw(AICly/ HCl): 264, 300, 358, 429 nm; Auw(NaOAc): 258, 274, 328,
391 nm; Apa(NaOAc/H3BO3): 262, 303, 388 nm] , . EIMS m/z:
302[M] " 'H ')C-NMR (DEPT) CisH1007, 11; EIFMS m/z: 301 (M-H,
100), 273 (M-H-CO, 5), 257, 179, 153 (11), 137 (16) ; IR Vuu(KB1): 3400 (OH), 1660 ( C=0),
1608, 1557, 1518 (Ar), 1452, 1407, 1382, 1319, 1261, 1214, 1199, 1170, 1132, 1092, 1014, 941

em s '"H-NMR (DMSO-ds, 400 MHz) 5 . %7.68 (1H, d, J=2.0 Hz, H-2'), 6.88 ( 1H,

d, J=8.5Hz, H-5), 7.53 (1H, dd,J=8.5, 2.0Hz, H-6) AMB , B 25,6

H ., B 1,3,4 :6.19 (1H, d, J=2.5Hz, H6), 6.41 (1H, d, J=2.5Hz, H8) A
6H 8H . A 5,7 ; 5 : , i

12.49(1H, s) 5-OH, ,10.80 (H, s) 7-OH, 9.39 (1H, s), 9. 60

(1H, s), 9.32 (1H, s) 3,3, 4 ;PC-NMR 15 , 1

[ &175.1(C-4)] 14 \ .PC-NMR (DMSO-ds, 100 MHz) &:: 147.6 (C-

2), 138.9(C-3), 175.1(C-4), 161.2(C-5), 98.1(C-6), 163.8(C-7), 93.3(C-8), 157.9(C-9), 102.
9(C-10), 121.8(C-1"), 115.5 (C-2'), 145.6 (C-3'), 148.7(C-4"), 115.5(C-5), 119.8(C6). '

H "“CNMR [ 10] . TLC , R; ,
111 ,mp. 328 ~330C( ), HCI-M g . FeCls \
H (36511111) ’ NH3 H 2% -
, 2% - ) ; UV [ Auw (MeOH) ; 243, 254,

268, 292sh, 351nm; Aya( NaOMe): 265sh, 328, 402 nm: Ayu(AICL) . 273, 301sh, 329, 425nm; Apay
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(AICIs/HC)) ; 265sh, 276, 295sh, 356, 385nm; Anw( NaOAc): 268, 325, 383nm; Amu(NaOAc/H3BO3)
260, 302sh, 371, 430 nm], ; EIMS m/z. 286 [M] ' (45), 285 (100) ; MS.
H “CNMR(DEPT) Ci5H100s, 11."H-NMR ( DMSO-ds, 400 MHz) &:
13.0 (1H, s, HO-5), 10.8 (1H, s, HO-7), 9.90 ( 1H, s, HO-4'), 9.38 (1H, s, HO-3'), 7.40( 1H,
dd, J=8.5, 2.0Hz, H-6'), 7.38 (1H, d, J=2.0Hz, H-2"), 6.88 (1H, d, J=8.5Hz H-5"), 6.59
(1H, s, H-3), 6.43 (1H, d, J=2.0Hz, H-8), 6.21 (1H, d, J=2.0Hz H-6); >*C-NMR (DMSO-ds,
100 MHz) &: 164.5(C-2), 103.9 (C-3), 182.1(C-4), 162.0(C-5), 99.1(C-6), 164.8 (C-7), 94.3(C-
8), 159.6(C-9), 103.9 (C-10), 121.8 (C-1'), 114.5 (C2"), 146.6 (C-3), 150.7 (C-4"), 116.5 (C-
5),119.8 (C6). 'H “C-NMR tH

2.2

*

1

Tab.1 Antimicrobial activity of the extract of E. kodinieri V.

EE CF CFA 3 CF A32 EF EFA 4 EFA 42 E FA43

0.81£0.01 2.86+0. 02 3.5940.05 4.57+0.03 - - - -
1.83720.02 0.9040. 02 0. 96+0.03 3.95%0.03 2.3840. 02 2.96+0.03 3.59+0. 03 1.9440.04
0.7640.03 0.67=0.03 0. 8140.02 0.960.02 2. 1440. 03 2.37£0.03 2.79+0. 02 0.92=+0.04
0.5140.02 - - - 0. 61£0. 04 0.7240.04 0.7440. 03 0.85=£0.03
0.65+0.04 0.PE003 0.864-0.( 0.89+-0.03 — — — —

x> ; (mm)
(MIC) ( MBC)
2.
2 (MIC) (MBC)
Tab.2 Thevaues of minimum inhibitory concentration ( MIC) and minimum bactericidal
concentration (MBC) of the pure isolated compounds from E. bodinieri V. (Mg°mL ")
CFA3 EFA 4 EFA43
MIC MBC MIC MBC MIC MBC
(E. ooli) 5 10 NE NE NE NE
(S. aureus) 30 50 40 50 60 80
(B. subtilis) 80 100 70 80 90 =100
(C. albicans) NE NE 100 > 100 100 > 100
(A. niger) 100 > 100 NE NE NE NE
1 2 , , ,
P 5 P
B H
5 3 R
(pH 5.0~8.5), , 5
,MIC MBC 5,30 10, 50X 10 g mL ',

,MIC, . MBC 80, 100, 100, 100X.10 *g°mL ', ;
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. ,MIC  MBC 40, 70 50, 80X 10 ®g°mL ',
.MIC  MBC 100 1004g°mL ', ;
MIC MBC 60 80X 10 °gmL ', MIC 90, 100
10 °g'mL ', MBC 100X 10 °g°mL ',
3
(3 ’ .
5 ,
(36
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Study on the Antifungal Components in the Root
of Elsholtzia bodinieri Vaniot

HU Haobin', WANG Xin®, LIU Jian-xin®, CAO Hong’, JIAN Y u-feng’
(1. Department of Chemistry, Longdong University, Gansu Qingyang 745000, China;
2. Department of Life science, Longdong University, Gansu Qingyang 745000, China;
3. Department of Agronomy, Longdong University, Gansu Qingyang 745000, China)

Abstract: Three antimicrobial active components were isolated from the root of Elsholtzia bodinieri V. by
bioactivity guided method. On the basis of spectral analysis and comparision with literature, their structures
were identified as ludongnin 5 (I ), quercetin ( II) and luteolin ( III), respectively. Among them, compound
[ was obtained from Elsholtzia genus for the first time. The antimicrobial experiments indicated that com-
pounds I ~ IlTshowed the inhabitory and bactericidal activity against Bacillus subtilis, Staphylococcus aureus
and Escherichia coli in varying degrees. The scientific foundations were provided more further to ex ploit and
utilize this plant by the studying.
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