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In this study, we examined the e ects of lyophilized powder of foam components (foam powder)

obtained from the bulb of jumbo leek on liver disorders. Using a rat model, acute liver disorders were

produced by D-galactosamine hydrochloride (GalN) administration to induce fulminant hepatitis and

chronic liver disorders were induced by ethanol administration. These e ects were then compared with

those of freeze-dried powder of the whole bulb and curcumin. We also attempted to isolate and identify the

saponin, the estimated active component in the leek. Both foam powder and freeze-dried powder decreased

the induction of hepatocyte necrosis in GalN-induced acute liver disorders and prevented the occurrence of

ethanol-induced chronic liver disorders in rats by inhibiting the absorption of alcohol from the stomach.

From the freeze-dried whole-bulb powder, we isolated the known steroid saponin, karatavioside A (C H O ,

MW : ). (Received Jul. , ; Accepted Sep. , )
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AST ALT T-Bil -GTP

IU l IU l mg dl IU l

CT

GalN-CT

GalN ** ** **

GalN ** ** ** *

GalN ** ** ** *

GalN ** ** ** *

GalN ** ** ** **

Dunnet * ** mean SE

CT GalN-CT GalN mg kg GalN

GalN mg kg GalN GalN mg kg

GalN GalN mg kg GalN

mg kg GalN GalN mg kg

GalN GalN mg kg

AST ALT T-Bil -GTP

IU l IU l mg dl IU l

CT

EtOH-CT

EtOH ** * **

EtOH ** * **

Dunnet * ** mean SE

TNF-

Kupffer

mg

AST ALT

-GTP

GalN

EtOH

AAP

Reddy

EtOH

EtOH EtOH-CT

CT AST

ALT

Kupffer TNF-

-GTP

EtOH-CT CT

T-Bil EtOH-CT

p p n

p p n

GalN

EtOH

EtOH

.
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..14* 224* -.241 214/ +4/* *4.- .42 *4,/
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mg dl

h h h h

CT

EtOH-CT

EtOH * *

EtOH * *

Dunnet * ** mean SE

. g kg wet wt Fr. B- UPLC-

EtOH EtOH-CT

M H

H-NMR MHz, DMSO- , ppm : . s, H, Ag-

H . d, H, J . Hz, Ag-H . m, H, Ag-

:

CT

g A B C

. g B

mg mg mg

EtOH EtOH

MS MS . MS

M H

MS MS

Glc

EtOH EtOH

B- FAB-MS

M-H

C H O UPLC-MS MS

EtOH NMR

EtOH

EtOH

p p n

m z m z
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m z
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EtOH

B- UPLC-MS MS
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Solvents Solvents
DMSO- Pyridine- Position DMSO- Pyridine- Position

Aglycon Sugar

CH Gal

CH OH CH O

CH O CH OH

CH CH OH

C CH CH O

CH C CH O

CH CH OH

CH Glc

CH CH O

C CH O

CH CH O

CH CH OH

DMSO- C CH O

CH CH OH

CH Glc

CH O CH O

CH CH OH

CH C CH OH

CH C CH OH

CH CH CH O

CH CH CH OH

C O Xyl

CH CH O

CH CH OH

CH CH CH OH

CH O CH OH

CH CH CH O

DMSO- : dimethyl sulfoxide- CD SO

C-NMR DEPT HSQC HMBC

dd, H, J . , Hz, Ag-H b* . t, H, J . , Gal -

H, Xyl - b . m, H, Gal - a* . m, H, Glc -

( R)-spirost-

H, Glc - b* . m, H, Ag-H b* . m, H, Gal -

m, H, Ag-H b* . m, H, Ag-H b* . m, H,

s, H, Ag-H . m, H, Ag-H . m, H, Ag-

H-NMR, C-NMR NMR

H a* . d, H, J . Hz, . m, H, Ag-H . . m, H, Glc - a* . q, H, J . Hz, Glc -

H . m, H, Gal - b* . m, H, Glc - b* . m,

a* . m, H, Ag-H a* . m, H, Ag-H a*

. m, H, Ag-H a* . m, H, Ag-H a* . . d, H, J . Hz, Gal - . q, H, J . Hz,

Ag-H . d, H, J . Hz, Glc - . d, H, J

Ag-H . m, H, Ag-H . m, H, Ag-H a* . Hz, Xyl - . d, H, J . Hz, Glc - .

. m, H, Ag-H b* . m, H, Ag-H b* . d, H, J . Hz, Ag-H *

m, H, Ag-H b* . m, H, Ag-H . brq, C-NMR DMSO- Pyridine-

H, J . Hz, Ag-H . m, H, Ag-H b* . m, DMSO- C-NMR

H, Ag-H b* . brt, H, J Hz, Ag-H a* . DEPT HMQC

C

H . m, H, Gal - . m, H, Xyl - a . C

m, H, Glc - . m, H, Xyl - . m, H, Xyl C

Glc - . m, H, Glc - . m, H, Xyl - A

. m, H, Ag-H . m, H, Ag-H a* . m, DMSO- NMR

H, Glc - . m, H, Ag-H . m, H, Gal - NMR

. m, H, Glc - a* . m, H, Xyl - . m,

. d, H, J . Hz, Glc - . m, H, Glc -

d d d d

d

d d

d d

d

d

d

C-NMR
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+-
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/ +.*4, +.*4+ . 134- 134-

0 +,+41 +,+43 / 1.41 1/41

1 -,4* -,4, 0 0*4+ 0*4/

2 -+4* -+4+

3 .343 /*4, + +*-4* +*.41 ,

+* -142 -143 , 1343 2+4+

++ ,+4* ,+4, - 2/41 214*

+, -340 -342 . 034, 1*4*

+- .*4/ / 104/ 1140

+. /04, /04/ 0 0+43 0-4*

+/ -,4* -,4,

+0 2*41 2+4, + +*-41 +*.42 ,

+1 0,4- 0,43 , 1.42 104+

+2 +04/ +04- - 1041 124+

+3 ,*40 ,*4. . 1*4. 1+4.

,* .+40 .,4* / 114+ 124.

,+ +/4, +/4* 0 0+40 0,41

,, +*243 +*34- ,

,- -+4/ -+42 + +*-43 +*/4* ,

,. ,34* ,34, , 1.4* 1/4+

,/ -*4- -*40 - 114- 1241

,0 004/ 0043 . 034- 1*4.

,1 +140 +14- / 004/ 014.

+ . / +- - , 3. + 2 -

+ / - -2 + 0 - -2 +

,/

+ 0 - 1- + ,0 - 11 +

+ ++ + .1 + +/ + /* +

- +3 + *1 + +. + +* +

,

/0 +, ,**3 +,

+ * 22 - 1 , * 3* + 3 * 30 - // + 0 - /0 + 2 / -

- 02 + 0 - 02 + 0 - 03

+, + +. + +/ + ,2 + ,.

+ -1 + ++ + ./ + ,- + .1 . . +3 + 1 , + . ,/ + 1 ,

+0 . .* + 1 1 + . .1 +

2 + /* + ,/ + /+ + 1 1 2 + . 02 + 2 * + / -+

+ /+ + ,. + 0* + ,- + 0/ + . * 0

+ +, + 00 + +1 + 13 + .

1 , ,* + 21 + 1 + 3+ .2
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+-

/ - *, + - - *1 + / - *2 ,0
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D

D D

D

D D

D

D

. GaIN

( R)-spirost- -ene- , -diol- - - - - -gluco-

pyranosyl-( )- -[ - -xylopyranosyl-( )]- - - -glu-

:

-ene- , -diol- - - - - -glucopyranosyl-( )- -[ - . g kg

-xylopyranosyl-( )]- - - -glucopyranosyl-( )- -

-galactopyranoside A

B

: A

GalN EtOH

mg mg

. mg kg mg mg GaIN

mg kg EtOH

g . g

g

EtOH

CCL

g ml g ml

AST ALT copyranosyl-( )- - -galactopyranoside C H O

g ml MW : A

LD . g kg

O O

O O

O O O

O

B-

+/

+0

+.
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/* 2* ,-
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* +3-
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TOCSY and D ROESY Experiments. Four New Spirosane

Kurashige, Y., Tran, Q.K. and Kobata, S., Hepatoprotective

E ect of Majonoside, the Major Saponin from Vietnamese

Food Plants and Some Prepared Foods,
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