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Antioxidant activities of young sesame leaves ( L.) were measured using di erent

radical scavenging methods (DPPH, ABTS, and superoxide anion radicals). The activities of young sesame

leaves in any of the methods were higher than those of barley and kale, while mulberry leaves had the

highest activity. The activities were dependent on the polyphenol content in samples (mulberry, . ;

sesame, . ; kale, . ; barley, . mg-gallic acid equivalent/g-dry weight). However, when antioxidant

activities per weight of polyphenol were estimated, the young sesame leaves showed the same or higher

antioxidant activity than mulberry leaves, suggesting that young sesame leaves would contain strong

antioxidative phenolic compounds. Next, when young sesame leaf extract was applied to an HPLC-DPPH

online post-column system, nine peaks (S S ) appeared in the UV chromatogram at nm, and HPLC-

separated components corresponding to peaks S , S , S and S reacted with DPPH. This result suggests

that these are the major antioxidative components in young sesame leaves. From the results of several

chromatographic purifications, about . kg of young sesame leaf powder yielded mg of compound S .

The MS and NMR analyses revealed that S was acteoside, a phenylpropanoid glycoside. The acteoside

content in young sesame leaf powder was . . (Received Sep. , ; Accepted Nov. , )
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-glucoside pedalitin- - -glucoside

Jain

Trolox IC

ABTS , -azinobis -ethylbenzothiazo-

g . . g

ABTS working

:

-hydroxy-luteolin -methyl ether

DPPH

DPPH

. ml, mmol l Tris-HCl pH . .

ml, . mmol/l DPPH ml

.

nm As

Konan

A A

Hata IC

UPLC-FLD
A A A

Trolox TEAC

TEAC Trolox IC g ml IC g ml
DPPH

ABTS

WST- ABTS

ABTS mmol l ABTS

ml mmol l l

ABTS stock solution nm . .

solution ABTS working solution ml

L. cm l

nm As

DPPH , -diphenyl- -picrylhydrazyl

Ac

line- -sulphonic acid Roche Diagnostics Trolox Ac

-hydroxy- , , , -tertamethylchroman- -carboxylic

acid Aldrich SOD Assay-Kit WST TEAC ABTS

SOD ; EC. . .

. . Sigma SOSA SOD Assay Kit-WST

Milli-Q WST-

l l WST-W l

. . WST-E

. . g ml WST-E

ADVANTEC No. C nm A
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WST-E dilution buffer
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DQF-COSY, NOESY, HMQC, TOCSY, HMBC

ESI JMS-SX A

FAB

NMR mg DMSO- MeOH-

. ml min . mm m,

mg ml

mmol ml MES pH . . mmol l DPPH

DPPH ABTS

A g ml ml

IC ml ml

. g

ml ODS
A A A A

: Develosil Lop-ODS mm
A A

: ml min ml

SOD IC Fr. Fr.

SOD Fr. . g ml

SOD Milli-Q HPLC Inertsil ODS- JET mm

: : . ml min, :
SOD SOD IC units ml

: nm l
IC mg ml

: Fr. Fr.

HPLC SSC-

Fr. S mg

. ml . m MS Waters Quattro Premier

. m UPLC-MS MS

. mL

nm

ml ECA- H C

HPLC : X-bridge C- . mm, mg ml

m, Waters : . . m

. HPLC g ml

. : r .

. ml min, : nm, : : l.

HPLC

:

nm

DPPH

WST-

g ml

ml

ml

. kg ml

HP-

. cm

ml DPPH

: . l ABTS
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DPPH

MS FAB-MS M-H

S

HPLC
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nm LC-ESI-

DMSO- H C NMR

MeOH-

phenylethyl - - -L-rhamnopyranosil- - -D- -

caffeoyl -glucopyranoside : verbascoside

S S HPLC UV

MS S

S S S S

DPPH nm g mg .

S

. kg S
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C H C H

,

Ag-H , Ag-H , Ag-H

Ag-H , Ag-H d,

Ag-H , Ag-H

Ag-H , Ag-H

Ag-H d,

Ag-H , Ag-H dd,

Ag-H , Glc-H m m

Ag-H , Ag-H , Ag-H m

Caf-H , Caf-H , Caf-H

Caf-H , Caf-H d,

Caf-H , Caf-H

Caf-H , Caf-H , Caf-H

Caf-H d,

Caf-H , Caf-H dd,

Caf-H , Caf-H , Glc-H

d,

Caf-H , Caf-H d,

Glc-H , Ag-H d,

Glc-H dd,

Glc-H , Glc-H , Rhm-H t,

Glc-H , Glc-H t,

Glc-H , Glc-H m

Glc-H , Glc-H m m

Rhm-H , Glc-H d,

Rhm-H dd,

Rhm-H , Rhm-H dd,

Rhm-H , Rhm-H , Rhm-H t,

Rhm-H , Rhm-H , Rhm-H m

Rhm-H , Rhm-H d,

DMSO- MeOH-

mult, in Hz HMBC mult, in Hz

Ag-

- d,

-

-

- d,

- dd,

- m m

- m

Caf-

- d,

- *

-

- d,

- dd,

-

- d,

- * d,

Glc- d,

- ** t,

- t,

- t,

- ** m

- m m

Rhm- d,

- m

- dd,

- t,

- m

- d,

* ** ;

. .

Khaleel

DPPH

cm

cm

Potterat

Suzuki Owen kg . g

d d

J J

icum Cistanchis herba Sta-

S. indicum

Proboscidea Louisiana Leucoseptrum japon-

S. indicum

Conandron ramoidioides

chys sieboldii Plantago asiatica, Plantago

depressa Rehmanniae Radix

S. angolense

S H-

S S

+. +3
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+
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,2 ,3
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, /
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0 0401 24/
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, / 0

0 0411 24/
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04,1 +0

, 0 14/3 +0

, .4-1 24*

- -4-3 24/ 34*

, . + -42+ 34*

- / .43, 34/

. 0 -4/+

. / -4/, -40,

, - /4+2 ,4*

+ -43+ ,4* -4/

, . -4/1 -4/ 34*
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+ . 0 -4/-

. / +4*3 04/

+ +,340 +-+4/

, ++042 04/2 +41 ++14+

- +./4/ +.04,

. +..4+ +..41

/ ++04* 04/3 24* ++04-

0 +,*4* 04./ +41 24* +,+4,

1*42 -4// -42. 1,4-

-/4/ ,400 -040

+ +,04* +,141

, ++/4, 0432 +41 ++/4,

- +.04+ +.043

. +.34* +.343

/ ++04- 041, 24* ++04/

0 +,+43 043. +41 24* +,-4-

+004, +024-

++.4* 04+0 +0 ++.41

+.04+ 14., +0 +.24+

+ +*,42 .4-+ 24* +*.4,

, 1/4* -4+1 24/ 104+

- 134/ -400 34* 2+41

. 0340 .401 34/ 1*40

/ 1/4* -4.. 104-

0 0+4, -4,2 -4-/ 0,4.

+ +*+42 .432 +4/ +*-4+

, 1+4* -40. 1,4.

- 1*43 -4,. -4* 34/ 1,4+

. 1,4+ -4*0 34/ 1-42

/ 034- -4-+ 1*4/

0 +241 *43, 04* +24/

* **, * *2

/2 - ,*++ -

, 2

,**1

o

-* 1*

+**

+322

+33- + . 2-
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+, /

/ /

a b

b

b

b

a

b g

g

g

b g

a

d d d d

a

b

a

b

g

a



� �

�

� �

� �

� � � � � �

� � � �

� �

� �
� � �

� � � �

� �

� �
� �

� � � �
� � � �
� � � �

� �

� � � �

� � � �

� �

� �� � � � � �
� � �� �

� � � � �
� � � � �

� � � � � �
� � �

� �
� � � � ��

� � � � �
� � �

� �
� �

�
� � � �

� �
� � �
� � � �

� � � � � �

	
 � �
� �����

��� �� �������  !"�!# $%& ' ( � �) �*+,�-&+./ ��
0 1 2 3 4)56 7 8 9: ����); &6��
<� =>?@ �AB +?

�C &6� DEF GH�I�J
K#LM N� �&OP�H� Q �
� +�������
RSTK + +(�H��� UV+ WXQY�ZI?[\�' A]^,�

_^ N�RSTK�`a+b��ac d ,��e+� f A Eg/ [\��ZIGh
i jk + dGH l�mnAo &?/ l�p qE ) r,�-&�EI?�A & � st�
u &6� v� =w)WYx!xN�RSTK [\��ZIGEg� �ywE� z �

A GH��� -H�x!x{ &|dGH }\~ �� -H�� ���� !
��&6�� �GH ?� �A���H�� z &Q�,� ��� !�� GH�b�
� �
� � &���������)( � _^ )��e&,�l���' � d d +
�-&*� �
� +b��W-H��G���?� Y����)�����
�A%�GH� ` Z��+.��
 � =� ��
�����=w&��Q�,�-&*� ��� j�
? )��e ¡ �� =w)¢ ,�-&W E £Aa+bq��
 �¤¥¦��&§ ?�A �R
g¨X �©�ª�xE��
 �¤ &6� g���«¬
�������¡ � k +(�H�W�� ­ &6� GH��� -��
 �"�ª®¯\
+(�k �°Eg� �� �
<E�±^ ² ³© ´) +(�W�� l�' µ¶��&§ �·H�

+ EW ¸¹ ©¸¹ º ²?  ©»¼ b�� ?½A�� l-E �
� `� ?"

�

� � � �
�� 	 
� �� 
 � � � � �
�� � � � �

�� �
� � � ��

� � � � � �  
�  �
 � �

!� " #
� $ � � � %
�&' �  �

� �
� � �

� �
� � �� �

� � �
�� � �� ( � !� �

� ) �� �
� * � " � � � ) �� � ��

���

� �

�

�
�

�

� �

�

21 93

C H C H

Miyase MeOH- Wu MeOH-

mult, in Hz mult, in Hz

d,

d,

dd,

t m

s

d,

d,

d, d,

d, d,

d, d,

t,

s s

d, d,

:

.

S

S

. .

S S

LC-MS

. S

d d

J J

Cistanche deserticola

Cistanche tubulosa

C-NMR

+. +/

-*

1 2

-+ -,

+-+4. +-+4/

++04- ++14+ 041+ +4/

+..4* +.04+

+./4/ +..41

++14* ++04- 0402 14/

+,+4, +,+4- 04/1 +4/ 14/

1+43 1,4,

-04+ ,412 -040 ,42*

+,14. +,141

++.4/ ++/4, 14*0

+.34+ +.042

+.04, +.342

++04- ++04/ 0413 24/

+,-4+ +,-4, 0431 24/

+024, +024-

++/4- 04,2 +/ ++.41 04,2 +04/

+.142 140. +/ +.24* 140* +04/

+*-41 .4-0 2 +*.4, .4-2 24*

1/4. 104,

2+4/ 2+40

1*4+ 1*40 .43- +*4*

1/41 104*

0,4+ 0,4.

+*,40 /4+1 +*-4* /4,*
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/

.
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