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)XOO� GHWDLOV� RI� KRZ� WR� VXEPLW� D� PDQXVFULSW� IRU� SXEOLFDWLRQ� LQ� 1DWXUDO� 3URGXFW� &RPPXQLFDWLRQV� DUH� JLYHQ� LQ� ,QIRUPDWLRQ� IRU� $XWKRUV� RQ� RXU� :HE� VLWH�
KWWS���ZZZ�QDWXUDOSURGXFW�XV��
�
$XWKRUV�PD\� UHSURGXFH�UHSXEOLVK� SRUWLRQV� RI� WKHLU� SXEOLVKHG� FRQWULEXWLRQ�ZLWKRXW� VHHNLQJ� SHUPLVVLRQ� IURP�13&�� SURYLGHG� WKDW� DQ\� VXFK� UHSXEOLFDWLRQ� LV�
DFFRPSDQLHG� E\� DQ� DFNQRZOHGJPHQW� �RULJLQDO� FLWDWLRQ��5HSURGXFHG� E\� SHUPLVVLRQ� RI� 1DWXUDO� 3URGXFW� &RPPXQLFDWLRQV�� $Q\� XQDXWKRUL]HG� UHSURGXFWLRQ��
WUDQVPLVVLRQ�RU�VWRUDJH�PD\�UHVXOW�LQ�HLWKHU�FLYLO�RU�FULPLQDO�OLDELOLW\��
�
7KH�SXEOLFDWLRQ�RI�HDFK�RI�WKH�DUWLFOHV�FRQWDLQHG�KHUHLQ�LV�SURWHFWHG�E\�FRS\ULJKW��([FHSW�DV�DOORZHG�XQGHU�QDWLRQDO�³IDLU�XVH´�ODZV��FRS\LQJ�LV�QRW�SHUPLWWHG�E\�
DQ\�PHDQV�RU�IRU�DQ\�SXUSRVH��VXFK�DV�IRU�GLVWULEXWLRQ�WR�DQ\�WKLUG�SDUW\��ZKHWKHU�E\�VDOH��ORDQ��JLIW��RU�RWKHUZLVH���DV�DJHQW��H[SUHVV�RU�LPSOLHG��RI�DQ\�WKLUG�
SDUW\��IRU�SXUSRVHV�RI�DGYHUWLVLQJ�RU�SURPRWLRQ��RU�WR�FUHDWH�FROOHFWLYH�RU�GHULYDWLYH�ZRUNV���6XFK�SHUPLVVLRQ�UHTXHVWV��RU�RWKHU�LQTXLULHV��VKRXOG�EH�DGGUHVVHG�
WR� WKH�1DWXUDO�3URGXFW� ,QF�� �13,���$�SKRWRFRS\� OLFHQVH� LV� DYDLODEOH� IURP� WKH�13,� IRU� LQVWLWXWLRQDO� VXEVFULEHUV� WKDW� QHHG� WR�PDNH�PXOWLSOH� FRSLHV� RI� VLQJOH�
DUWLFOHV�IRU�LQWHUQDO�VWXG\�RU�UHVHDUFK�SXUSRVHV���
�
7R�6XEVFULEH�� �1DWXUDO�3URGXFW�&RPPXQLFDWLRQV� LV�D� MRXUQDO�SXEOLVKHG�PRQWKO\�������VXEVFULSWLRQ�SULFH��86��������3ULQW�� ,661����������;���86�������
�:HE�HGLWLRQ��,661��������������86��������3ULQW���VLQJOH�VLWH�RQOLQH���86������3HUVRQDO�RQOLQH���2UGHUV�VKRXOG�EH�DGGUHVVHG�WR�6XEVFULSWLRQ�'HSDUWPHQW��
1DWXUDO�3URGXFW�&RPPXQLFDWLRQV��1DWXUDO�3URGXFW�,QF��������$QGHUVRQ�3DUN�/DQH��:HVWHUYLOOH��2KLR��������86$��6XEVFULSWLRQV�DUH�UHQHZHG�RQ�DQ�DQQXDO�
EDVLV��&ODLPV�IRU�QRQUHFHLSW�RI�LVVXHV�ZLOO�EH�KRQRUHG�LI�PDGH�ZLWKLQ�WKUHH�PRQWKV�RI�SXEOLFDWLRQ�RI�WKH�LVVXH���$OO�LVVXHV�DUH�GLVSDWFKHG�E\�DLUPDLO�WKURXJKRXW�
WKH�ZRUOG��H[FOXGLQJ�WKH�86$�DQG�&DQDGD���
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&KURPDWRJUDSKLF�VHSDUDWLRQV�RI�D�PHWKDQROLF�H[WUDFW�of Ophiopogon japonicus�WXEHUV�UHVXOWHG�LQ�WKH�LVRODWLRQ�RI�D�QHZ�VWHURLGDO�JO\FRVLGH�����R��UXVFRJHQLQ�
��O����O�VXOIR��ȕ�'�IXFRS\UDQRVLGH� ����� D� QHZ�C�PHWK\OIODYRQRO�� ���ƍ�GLPHWKR[\��ƍ����ƍ���WHWUDK\GUR[\���PHWK\OIODYRQH� ����� DQG� D� NQRZQ� IODYRQRO�� ���ƍ�
GLPHWKR[\��ƍ����ƍ���WHWUDK\GUR[\IODYRQH������7KH�C�PHWK\OIODYRQRO�ZDV�UHSRUWHG�IRU�WKH�ILUVW�WLPH�IURP�WKH�JHQXV�Ophiopogon��&RPSRXQG���VKRZHG�PRGHUDWH�
F\WRWR[LFLW\�DJDLQVW�6.�0HO���DQG�.%�FHOOV�ZLWK�,&���YDOXHV�RI������DQG������ȝ0��UHVSHFWLYHO\��&RPSRXQG���ZDV�DFWLYH�RQ�6.�0HO���FHOOV��,&��������ȝ0���
�
.H\ZRUGV���Ophiopogon japonicus��6WHURLGDO�JO\FRVLGH��C�0HWK\OIODYRQH��&\WRWR[LFLW\��
�
�
�
Ophiopogon japonicus� �7KXQE���.HU�*DZO��DQ�KHUEDFHRXV�SODQW� LQ�
WKH� IDPLO\�&RQYDOODULDFHDH��KDV�D�KLJK�PHGLFLQDO�YDOXH� >�@�� ,Q�RXU�
VHDUFK� IRU� DQWLFDQFHU� DJHQWV� IURP� QDWXUDO� VRXUFHV�� D� PHWKDQRO�
H[WUDFW� RI� WKH� WXEHUV� RI� O. japonicus� ZDV� IRXQG� WR� SRVVHVV�
F\WRWR[LFLW\�DJDLQVW�KXPDQ� OXQJ�FDQFHU�FHOO� OLQHV� ������DQG�������
LQKLELWLRQ� DJDLQVW� .%� DQG� 6.�0HO��� FHOOV� DW� ��� ȝJ�P/��� ,Q� WKLV�
SDSHU��ZH�GHVFULEH�WKH�LVRODWLRQ�DQG�VWUXFWXUDO�HOXFLGDWLRQ�DV�ZHOO�DV�
WKH�F\WRWR[LFLW\�RI�D�QHZ�VWHURLGDO�JO\FRVLGH� �����D�QHZ�C�PHWK\O�
IODYRQH������DQG�D�NQRZQ�IODYRQRLG�����IURP�O. japonicus�WXEHUV���
�
&RPSRXQG� �� ZDV� REWDLQHG� DV� ZKLWH� DPRUSKRXV� SRZGHU�� ,WV� +5�
(6,�06� VKRZHG� D�PROHFXODU� LRQ� SHDN� DW�m/z� ��������� >0� ��+@��
FRUUHVSRQGLQJ� WR� WKH� PROHFXODU� IRUPXOD� &��+��2��6�� 7KH� ,5�
VSHFWUXP� RI� �� GLVSOD\HG� WKH� 6�2� VWUHWFKLQJ� EDQG� DW� ����� FP���
FKDUDFWHULVWLF�IRU�WKH�VXOIDWH�JURXS�>�@��7KH��+�105�VSHFWUXP�RI���
H[KLELWHG�WZR�WHUWLDU\�PHWK\OV�DW�į+�������+������DQG�������+�������
DQG�WKUHH�VHFRQGDU\�PHWK\OV�DW�į+�������G��J� �����+]��+������������
�G��J� �����+]��+�������DQG�������G��J� �����+]��+���ƍ���,Q�DGGLWLRQ��
DQ�DQRPHULF�SURWRQ�VLJQDO�>į+�������G��J� �����+]�@�DQG�DQ�ROHILQLF�
SURWRQ� VLJQDO� >į+������ �G��J� �����+]�@� VKRZHG� FRUUHODWLRQV� LQ� WKH�
+64&�VSHFWUXP�ZLWK�FDUERQ�VLJQDOV�DW�į&�������&��ƍ��DQG��������&�
���� UHVSHFWLYHO\�� 7KHVH� 105� GDWD�� WRJHWKHU� ZLWK� ROHILQLF� FDUERQ�
VLJQDOV� DW� į&� ������ �&����� ������ �&���� DQG� D� FDUERQ� VLJQDO� DW� į&�
�������&�����LQ�WKH���&�105�VSHFWUXP�VXJJHVWHG�WKDW���ZDV�D�ǻ����
VSLURVWDQRO�JO\FRVLGH��7KH�VXJDU�SDUW�RI���ZDV�GHWHUPLQHG�WR�EH�D�'�
IXFRVH� RQ� WKH� EDVLV� RI� WKH�105�GDWD� DQG� DFLG� K\GURO\VLV��7KH� ȕ�
FRQILJXUDWLRQ�RI� WKH� IXFRS\UDQRV\O�XQLW�ZDV�DVVLJQHG�EDVHG�RQ� WKH�
ODUJH� FRXSOLQJ� FRQVWDQW� �J�  � ����+]�� RI� WKH� DQRPHULF� SURWRQ��7KH�
+0%&�FRUUHODWLRQV� �)LJXUH� ��� VKRZHG� WKH� FRXSOLQJ� IURP�+��� �į+�
������ WR� &��ƍ� �į&� ������ DQG� IURP�+��ƍ� �į+� ������ WR� &��� �į&� ������
LQGLFDWLQJ�WKH�ORFDWLRQ�RI�VXJDU�PRLHW\�DW�&����7KHVH�105�GDWD�RI���
ZHUH� LQ� JRRG� DJUHHPHQW�ZLWK� WKRVH� RI� ���R��UXVFRJHQLQ� ��O�ȕ�'�
IXFRS\UDQRVLGH� >�@�� H[FHSW� IRU� WKH� GLIIHUHQFH� DW� &��ƍ� RI� WKH�
IXFRS\UDQRV\O� XQLW��7KH� GRZQILHOG� FKHPLFDO� VKLIW� DW�&��ƍ� RI��� �į&�
������ VXJJHVWHG� WKDW�D� VXOIDWH�JURXS�DWWDFKHG� WR�&��ƍ� >�@��:LWK� WKH�
DERYH�HYLGHQFH��FRPSRXQG���ZDV�HOXFLGDWHG�DV����R��UXVFRJHQLQ���
O����O�VXOIR��ȕ�'�IXFRS\UDQRVLGH��

�

)LJXUH����6WUXFWXUHV�DQG�NH\�+0%&�FRUUHODWLRQV�RI���DQG����
�

&RPSRXQG���ZDV�REWDLQHG�DV�OLJKW�\HOORZ�DPRUSKRXV�SRZGHU��7KH�
+5�(6,�06� VKRZHG� D� PROHFXODU� LRQ� DW� m/z� ��������� >0� �� +@��
FRUUHVSRQGLQJ� WR� WKH� PROHFXODU� IRUPXOD� &��+��2��� 7KH� �+� 105�
VSHFWUXP�RI���VKRZHG� WZR�SURWRQ�DURPDWLF�VLQJOHW�DW�į+������ ��+��
EU� V�� +��ƍ�� �ƍ��� DQ� DURPDWLF� VLQJOHW� DW� į+� ����� ��+�� V�� +����� DQ�
DURPDWLF� PHWK\O� DW� į+� ����� ��+�� EU� V�� ��&+���� DQG� WZR� PHWKR[\�
JURXSV��į+������DQG��������7KH���&�105�DQG�+64&�'(37�VSHFWUD�
RI���UHYHDOHG�D�PHWK\O��WZR�PHWKR[\O��WZR�DURPDWLF�PHWKLQH�DQG�WHQ�
TXDWHUQDU\� FDUERQ� VLJQDOV�� $Q� Į�ȕ�XQVDWXUDWHG� FDUERQ\O� V\VWHP� DW��
į&��������&������������&�����DQG��������&����VXJJHVWHG�WKH�IODYRQRO�
VNHOHWRQ��7KH�KLJK�LQWHQVLW\�RI�WKH�UHVRQDQFHV�DW�į&��������&��ƍ���ƍ��
DQG��������&��ƍ���ƍ��LQGLFDWHG�D����������WHWUDVXEVWLWXWHG�%�ULQJ��7KH�
DERYH� GDWD� ZDV� VLPLODU� WR� WKDW� RI� ���ƍ�GLPHWKR[\��ƍ����ƍ���
WHWUDK\GUR[\IODYRQH�����>�@��H[FHSW�IRU�WKH�SUHVHQFH�RI�DQ�DURPDWLF�
SURWRQ� VLQJOHW� DQG� D� PHWK\O� VLQJOHW� LQVWHDG� RI� WKH� WZR� DURPDWLF�
SURWRQ�GRXEOHWV��7KH�+0%&�FRUUHODWLRQV� �)LJXUH���� IURP�+��� �į+�
������WR�į&��������&������������&������������&�����DQG��������&������
DQG� IURP� WKH� PHWK\O� SURWRQV� �į+� ������ WR� į&� ������ �&����� ���������
�&�����DQG��������&����FRQILUPHG�WKDW�WKH�PHWK\O�JURXS�ZDV�ORFDWHG�
DW� &���� ,Q� DGGLWLRQ�� WKH� +0%&� FRUUHODWLRQV� IURP� WKH� PHWKR[\�
VLJQDOV� DW� į+� ����� DQG� ����� WR� į&� ������ �&���� DQG� ������ �&��ƍ���
UHVSHFWLYHO\�� LQGLFDWHG� WKDW� WZR�PHWKR[\� JURXSV� ZHUH� DWWDFKHG� WR�
WKH� &��� DQG� &��ƍ�� 7KXV�� �� ZDV� GHWHUPLQHG� WR� EH� ���ƍ�GLPHWKR[\�
�ƍ����ƍ���WHWUDK\GUR[\���PHWK\OIODYRQH�� D� QHZ� FRPSRXQG� IURP�
QDWXUH�� $OWKRXJK� D� QXPEHU� RI� C�PHWK\OKRPRLVRIODYRQRLGV� KDYH�
EHHQ� LVRODWHG� IURP�Ophiopogon� VS�� >�@�� WKH�SUHVHQW� VWXG\� UHSRUWHG�
IRU�WKH�ILUVW�WLPH�WKH�SUHVHQFH�RI�C�PHWK\OIODYRQRO�LQ�WKLV�JHQXV��
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7KH� F\WRWR[LFLW\� RI� WKH� LVRODWHG� FRPSRXQGV�ZDV� HYDOXDWHG� DJDLQVW�
KXPDQ�PHODQRPD��6.�0HO�����KXPDQ�HSLGHUPRLG�FDQFHU��.%���DQG�
KXPDQ�OXQJ�FDQFHU��/8����FHOO�OLQHV��$PRQJ�WKH�WHVWHG�FRPSRXQGV��
WKH�C�PHWK\OIODYRQRO� ���� VKRZHG� WKH� VWURQJHVW� HIIHFW� DJDLQVW� 6.�
0HO��� FHOOV� �,&��� ����� ȝ0��� 7KH� VDSRQLQ� ���� VKRZHG� PRGHUDWH�
F\WRWR[LFLW\� DJDLQVW� 6.�0HO��� DQG� .%� FHOOV� ZLWK� ,&��� YDOXHV� RI�
�����DQG������ȝ0��UHVSHFWLYHO\��&RPSRXQG���DQG���ZHUH�QRW�WR[LF�
WR�/8���FHOOV��ZKLOH���ZDV�LQDFWLYH�DJDLQVW�DOO�WKUHH�FHOO�OLQHV���
�
([SHULPHQWDO�
�

General experimental procedures:�2SWLFDO�URWDWLRQ��-$6&2�3������
SRODULPHWHU�� ,5�� 7HQVRU� ��� )7�,5� VSHFWURPHWHU�� 105�� %UXNHU�
$0���� )7�105�� +5�(6,�06�� $3,� 4�67$5� 38/6$5� ,� RI�
$SSOLHG�%LRV\VWHP��
 
Plant materials:�Ophiopogon japonicus�ZHUH�FROOHFWHG�DW�0H�/LQK��
+DQRL� LQ�)HE��������7KH�VDPSOH�ZDV� LGHQWLILHG�E\�3URI��7UDQ�+X\�
7KDL�� ,QVWLWXWH� RI� (FRORJ\� DQG� %LRORJLFDO� 5HVRXUFHV�� 9$67�� $�
YRXFKHU� VSHFLPHQ� ZDV� GHSRVLWHG� DW� WKH� 'HSDUWPHQW� RI� %LRDFWLYH�
3URGXFWV��,0%&��9$67��
 
Extraction and isolation:�7KH�DLU�GULHG�DQG�SRZGHUHG�WXEHUV�RI�O. 
japonicus� �����NJ��ZHUH�H[WUDFWHG�ZLWK�PHWKDQRO���/�î���WLPHV��DW�
��� R&� LQ� D� VRQLF� EDWK� IRU� ��� PLQ�� 7KH� FRPELQHG� H[WUDFWV� ZHUH�
FRQFHQWUDWHG�XQGHU�YDFXXP�WR�REWDLQ�D�FUXGH�UHVLGXH������J���ZKLFK�
ZDV�WKHQ�SDUWLWLRQHG�LQ�ZDWHU�DQG�FKORURIRUP��7KH�ZDWHU�OD\HU�ZDV�
SDVVHG� WKURXJK�D�'LDLRQ�+3����FROXPQ�DQG�HOXWHG�ZLWK�D�JUDGLHQW�
V\VWHP� RI� 0H2+±+�2� �������� ������� ����� ��� Y�Y�� WR� JLYH� WKUHH�
IUDFWLRQV� �:��� WR� :����� )UDFWLRQ� :��� ZDV� FKURPDWRJUDSKHG� RQ�
VLOLFD�JHO�FROXPQ�HOXWHG�ZLWK�D�JUDGLHQW�RI��������0H2+�LQ�&+&O��
WR� JLYH� QLQH� IUDFWLRQV� �:����� WR�:�������&RPSRXQG��� �������PJ��
ZDV� REWDLQHG� E\� SXULI\LQJ� IUDFWLRQ� :����� RQ� D� 6HSKDGH[� /+����
FROXPQ�XVLQJ� D� VROYHQW� V\VWHP�RI�0H2+±+�2� �������7KH� IUDFWLRQ�
:�����ZDV� VXEMHFWHG� WR� D�53���� FROXPQ� XVLQJ� D�PRELOH� SKDVH� RI�
0H2+±+�2� ������ WR� DIIRUG� VL[� VXEIUDFWLRQV� :������±:��������
&RPSRXQG� �� ������ PJ�� ZHUH� LVRODWHG� IURP� :������� E\� XVLQJ� D�
6HSKDGH[� /+���� FROXPQ� �0H2+±+�2� ������ $� VLOLFD� JHO� FROXPQ�
HOXWHG� ZLWK� &+&O�±0H2+� ������� ZDV� DSSOLHG� WR� VXEIUDFWLRQ� :�
������WR�REWDLQ�FRPSRXQG���������PJ���
�
���R��UXVFRJHQLQ���O����O�VXOIR��ȕ�'�IXFRS\UDQRVLGH�����
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Acid hydrolysis:�&RPSRXQG������PJ��ZDV�KHDWHG�LQ��1�+&O����P/��
DW����R&�IRU���K��WKHQ�WKH�VROXWLRQ�ZDV�H[WUDFWHG�ZLWK�HWK\O�DFHWDWH�
���P/�u�����7KH�DJO\FRQH�ZDV�LGHQWLILHG�DV����R��UXVFRJHQLQ�E\�LWV�
QHJDWLYH�RSWLFDO�URWDWLRQ�DQG�VLPLODU�5f�ZLWK�DQ�DXWKHQWLF�VWDQGDUG�LQ�
WKLQ�OD\HU�FKURPDWRJUDSK\��7/&���7KH�VXJDU�SURGXFW�LQ�WKH�DTXHRXV�
OD\HU� ZDV� LGHQWLILHG� DV� IXFRVH� �5f� ������ LQ� FRPSDULVRQ� ZLWK� WKH�
VWDQGDUG� E\� VLOLFD� JHO� WKLQ� OD\HU� FKURPDWRJUDSK\� �GHYHORSHG� ZLWK�
HWK\O�DFHWDWH�LVRSURSDQRO�ZDWHU�������DQG�VSUD\HG�E\�����VXOIXULF�
DFLG�VROXWLRQ�FRQWDLQLQJ����YDQLOOLQ���3UHSDUDWLYH�7/&�IROORZHG�E\�
FKHFNLQJ�RSWLFDO�URWDWLRQ�OHG�WR�WKH�DVVLJQPHQW�RI�'�IXFRVH��SRVLWLYH�
YDOXH�LQ�ZDWHU����
�
Cytotoxic assay:�7KH�F\WRWR[LFLW\�RI�WKH�LVRODWHG�FRPSRXQGV�DJDLQVW�
6.�0HO����.%�� DQG�/8��� FHOO� OLQHV�ZDV� GHWHUPLQHG� DV� SUHYLRXVO\�
UHSRUWHG� >�@��(OOLSWLFLQH�ZDV� XVHG� DV� D� SRVLWLYH� FRQWURO� �,&��� ������
�����DQG������ȝ0��UHVSHFWLYHO\���
�
$FNQRZOHGJPHQWV� �� 7KLV� ZRUN� LV� VXSSRUWHG� E\� WKH� 1DWLRQDO�
)RXQGDWLRQ� IRU� 6FLHQFH� DQG� 7HFKQRORJLFDO� 'HYHORSPHQW�
�1$)267('�������������������
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�
+LVWRFKHPLFDO�DQG�3K\WRFKHPLFDO�6WXG\�RI�Amburana cearensis��)DEDFHDH��6HHG�2LO�
0DUJHOO\�3��3HUHLUD��$IUkQLR�)��GH�0HOR�-~QLRU��9DQHVVD�GH�$��5R\R��0DULD�2OLYLD�0HUFDGDQWH�6LP}HV��)UDQFLQH�6��$��GD�)RQVHFD���
9DQ\�3��)HUUD]��'DULR�$��GH�2OLYHLUD��(O\WkQLD�9��0HQH]HV�DQG�0XULOR�0��%UDQGmR� � � � � � ����
�

7KH�3URSHUWLHV�RI�WKH�8OFLQM�3HORLG�PDNH�LW�8QLTXH�%LRFKHPLFDO�/DERUDWRU\�5HTXLUHG�IRU�WKH�7UHDWPHQW�RI�3UREOHPDWLF��
6NLQ�DQG�+HDOWK�&DUH�
=RULFD�3RWSDUD��6QH]DQD�3DQWRYLF��1DWDVD�'XERULMD�.RYDFHYLF��9DQMD�7DGLF��7DQMD�9RMLQRYLF�DQG�1DGD�0DUVWLMHSRYLF� � � ����
�

(YDOXDWLRQ�RI�WKH�'UXJ�OLNH�3URSHUWLHV�RI�.DHPSIHURO��&KU\VRSKDQRO�DQG�(PRGLQ�DQG�WKHLU�,QWHUDFWLRQV�ZLWK��
(*)5�7\URVLQH�.LQDVH���$Q�in silico�$SSURDFK�
9DVXGHYDQSLOODL�6UHHODNVKPL��1DY\D�5DM�DQG�$QQLH�$EUDKDP� � � � � � � � ����
�

,VRSUHQ\ODWHG�3KHQROLFV�IURP�5RRWV�RI�Artocarpus heterophyllus�
;LDR�;LDR�=KDL��&KXDQ�<XQ�;LDR��:HL�-LDQJ��<XQ�/RQJ�&KHQ��<XDQ�4LQJ�'LQJ�DQG�*DQJ�5HQ� � � � � ����
�

0RUDFLQ�91��$�1HZ�7\URVLQDVH�DQG�;DQWKLQH�2[LGDVH�,QKLELWRU�IURP�WKH�:RRGV�RI�Artocarpus heterophyllus�
7KR�+XX�/H��+DL�;XDQ�1JX\HQ��7UXRQJ�9DQ�1KDW�'R��3KX�+RDQJ�'DQJ��1KDQ�7UXQJ�1JX\HQ�DQG�0DL�7KDQK�7KL�1JX\HQ�� � ����
�

,QKLELWRU\�(IIHFW�RI�=LQJHURQH�RQ�6HFUHWRU\�*URXS�,,$�3KRVSKROLSDVH�$���
,Q�&KXO�/HH��'DH�<RQJ�.LP�DQG�-RQJ�6XS�%DH� � � � � � � � � ����
�

3URILOLQJ�RI�WKH�%LRDFWLYH�&RPSRXQGV�LQ�)ORZHUV��/HDYHV�DQG�5RRWV�RI�Vinca sardoa�
0DU]LD�)RGGDL��0DULDWHUHVD�0DOGLQL��5REHUWD�$GGLV��*LDFRPR�/XLJL�3HWUHWWR��0DULR�&KHVVD�DQG�*LRUJLR�3LQWRUH�� � � ����
�

3URGXFWLRQ�RI�6FKLVDQGULQ�$�DQG�6FKLVDQGULQ�%�IURP�&DOOXV�DQG�6XVSHQVLRQ�&HOO�&XOWXUHV�RI�Schisandra chinensis �
<RQJ�TLDQJ�=KRX��7LDQ�FRQJ�/L�DQG�<X�SHQJ�&KHQJ� � � � � � � � � ����
�

'HYHORSPHQW�RI�DQ�$QDO\VLV�0HWKRG�IRU���'HR[\�/�HU\WKUR���KH[RVHXORVH�8URQLF�$FLG�E\�/&�(6,�06�ZLWK�6HOHFWHG�,RQ�0RQLWRULQJ�
7RVKL\XNL�6KLEDWD��5HRQD�)XMLL��+LGHR�0L\DNH��5HLML�7DQDND��7HWVXVKL�0RUL��0DPL�7DNDKDVKL��7RVKL\XNL�7DNDJL��+LUR\XNL�<RVKLNDZD���
.RXLFKL�.XURGD�DQG�0LWVX\RVKL�8HGD� � � � � � � � � � ����
�

N�'LGHK\GURW\URVLQH�LGHQWLILHG�IURP�WKH�1RUWKHDVWHUQ�$WODQWLF�PDULQH�VSRQJH�Hymeniacidon perlevis�DIWHU�&KHPLFDO�6FUHHQLQJ��
1LSXQ�0DKDMDQ��.HYLQ�&DODEUR��&KULVWLQH�0RUURZ�DQG�2OLYLHU�3��7KRPDV� � � � � � � ����
]�

,QYHVWLJDWLRQ�RI�Echinacea purpurea�5RRW�3URWHLQV�ZLWK�+HPDJJOXWLQDWLQJ�$FWLYLW\�
*DEULHOH�%DOFLXQDLWH��6YHQG�'DP��+HQULNDV�3HVOLDNDV��*LQWDXWDV�=YLUEOLV��(GLWD�0LVWLQLHQH��2QD�5DJD]LQVNLHQH��,QD�3DPSDULHQH���
-XGLWD�=\PDQWLHQH��'DQDV�%DQLXOLV�DQG�1LMROH�6DYLFNLHQH� � � � � � � � ����
�

2QH�6WHS�6\QWKHVLV�RI���$ONHQHFDUERGLWKLRDWH�(VWHUV�IURP�6XEVWLWXWHG�3URSDUJ\O�(WKHUV��DQG�7KHLU�&RQYHUVLRQ�LQWR�,VRWKLD]ROH��
5LQJ�WKURXJK�D�>���@�7\SH�2[LGDWLYH�5LQJ�&ORVXUH��
.D]XDNL�6KLPDGD��)XPL\D�,VKLNDZD��0G��$VKUDIXO�$ODP�DQG�7RVKLQREX�.RUHQDJD� � � � � � ����
�

3URVSHFWLRQ�RI�(IIHFWV�RI�*XDYD�/HDYHV�,QIXVLRQ��$QWLJHQRWR[LF�$FWLRQ�DQG�(Q]\PDWLF�,QKLELWLRQ�
3HGUR�+�6�&HVDU��0DUFXV�9�&�7UHQWR��'DQLHOD�$�2OLYHLUD��$QGHUVRQ�$�6LPmR��/DULVVD�)�$�9LHLUD�DQG�6LOYDQD�0DUFXVVL� � � ����
�

%DUN�(VVHQWLDO�2LOV�RI�Zanthoxylum clava-herculis�DQG�Ptelea trifoliata��(QDQWLRPHULF�'LVWULEXWLRQ�RI�0RQRWHUSHQRLGV�
.HOO\�0DULH�6WHLQEHUJ��3UDERGK�6DW\DO�DQG�:LOOLDP�1��6HW]HU� � � � � � � � ����
�

&KHPLFDO�&RPSRVLWLRQ�DQG�$QWLEDFWHULDO�$FWLYLW\�RI�Melaleuca bracteata (VVHQWLDO�2LO�IURP�,QGLD��$�1DWXUDO�6RXUFH�RI��
0HWK\O�(XJHQRO 
3UDNDVK�*RVZDPL��6DMHQGUD�.��9HUPD��$PLW�&KDXKDQ��9HQNDWHVKD�.7��5DP�6��9HUPD��9HG�5��6LQJK��0DKHQGUD�3��'DURNDU���
&KDQGDQ�6��&KDQRWL\D�DQG�5DMHQGUD�&��3DGDOLD� � � � � � � � � ����
�

&KHPLFDO�&RPSRVLWLRQ��$QWLPLFURELDO��DQG�&\WRWR[LF�$FWLYLWLHV�RI�WKH�(VVHQWLDO�2LO�RI�Otostegia fruticosa�VXEVS��schimperi��
IURP�<HPHQ�
1DVVHU�$��$ZDGK�$OL��(EWHVDP�+DVDQ�$OKDP]\��%KXZDQ�.��&KKHWUL��1RXUD�6��'RVRN\�DQG�:LOOLDP�1��6HW]HU� � � � ����
�

,QVHFWLFLGDO�(IIHFWV�RI�(VVHQWLDO�2LOV�DJDLQVW�1\PSKDO�DQG�$GXOW�6WDJH�RI�Ricania simulans��+HPLSWHUD��5LFDQLGDH��
7HPHO�*RNWXUN��6DEDQ�.RUGDOL�DQG�$\VH�8VDQPD]�%R]KX\XN� � � � � � � � ����
�

$URPD�3URILOH�DQG�(VVHQWLDO�2LO�&RPSRVLWLRQ�RI�Helichrysum�VSHFLHV�
5RVH�9DQHVVD�%DQGHLUD�5HLGHO��3LHU�/XLJL�&LRQL��%DUEDUD�5XIIRQL��&ODXGLR�&HUYHOOL�DQG�/XLVD�3LVWHOOL� � � � ����
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'LYHUVLW\�LQ�WKH�6\QWKHVHV�RI�0XVFRQH��0XVFRS\ULGLQH�DQG�&LYHWRQH��
+LVDKLUR�+DJLZDUD� � � � � � � � � � � � ����
�

%LRPHGLFDO�3URSHUWLHV�DQG�2ULJLQV�RI�6HVTXLWHUSHQH�/DFWRQHV��ZLWK�D�)RFXV�RQ�'HK\GUROHXFRGLQH�
6WHYHQ�$ERRG��6WHYHQ�(LFKHOEDXP��6XVKPLWD�0XVWDIL��0DULD�/XLVD�9HLVDJD��/XLV�$��/ySH]�DQG�0DQXHO�%DUELHUL� � � ����
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1DWXUDO�3RO\VDFFKDULGHV�
�*XHVW�(GLWRUV��(UPLQLR�0XUDQR�DQG�5HQDWR�7RIIDQLQ��
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�
3K\VLFRFKHPLFDO�&KDUDFWHUL]DWLRQ�DQG�%LRORJLFDO�DFWLYLWLHV�RI�6XOIDWHG�3RO\VDFFKDULGHV�IURP�&XOWLYDWHG�Solieria filiformis��
5KRGRSK\WD�
(GJDU�&DDPDO�)XHQWHV��'DQLHO�5REOHGR�DQG�<RODQGD�)UHLOH�3HOHJUtQ� � � � � � � ����
�

$QWLYLUDO�DQG�&\WRWR[LF�$FWLYLWLHV�RI�3RO\VDFFKDULGHV�([WUDFWHG�IURP�)RXU�7URSLFDO�6HDZHHG�6SHFLHV�
*LOOHV�%HGRX[��(GJDU�&DDPDO�)XHQWHV��5RPDLQ�%RXOKR��&KULVWHO�0DUW\��1DWKDOLH�%RXUJRXJQRQ��<RODQGD�)UHLOH�3HOHJUtQ�DQG��
'DQLHO�5REOHGR� � � � � � � � � � � � ����
�

0ROHFXODU�,QVLJKWV�RI�+\DOXURQLF�$FLG�DV�3RWHQWLDO�6RXUFH�RI�3RO\PHU�'UXJ�&RQMXJDWH�LQ�WKH�7DUJHW�0HGLDWHG�7UHDWPHQW��
RI�&DQFHU�
*QDQHQGUD�6KDQPXJDP��5DMHVK�6DOHP�9DUDGKDUDMDQ��'HVLND�3UDEDNDU��6\HG�0RKDPPHG��6DWKL\DSUL\D�5HQJDQDWKDQ��0XUDQR�(UPLQLR��
DQG�9LQFHQW�$URXOPRML� � � � � � � � � � � ����
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3RO\VDFFKDULGHV�LQ�+XPDQ�+HDOWK�&DUH�
-DQ�(�*��YDQ�'DP��/DPEHUWXV�$�0��YDQ�GHQ�%URHN�DQG�&DUPHQ�*��%RHULX� � � � � � � ����
�

([SORLWDWLRQ�RI�2OG�:KHDW�3URSHUWLHV�IRU�3UHYHQWLRQ�RI�+XPDQ�'LVHDVH�
(PLOLR�-LULOOR��7RPPDVR�&DURQH�DQG�5HQDWR�7RIIDQLQ� � � � � � � � � ����
�

6WDUFK�3RO\VDFFKDULGHV�LQ�WKH�+XPDQ�'LHW��(IIHFW�RI�WKH�'LIIHUHQW�6RXUFH�DQG�3URFHVVLQJ�RQ�LWV�$EVRUSWLRQ�
'DQLOR�3HULQ�DQG�(UPLQLR�0XUDQR� � � � � � � � � � ����
�

&XUUHQW�7UHQGV�LQ�&KLWRVDQ�UHODWHG�5HVHDUFK�LQ�WKH�%LRPHGLFDO�)LHOG��$�6KRUW�5HYLHZ�
&DWKHULQH�5\DQ��0DUW\Q�3HPEOH�DQG�0DULD�%DUGRVRYD� � � � � � � � � ����
�

(QFDSVXODWLRQ�RI�$FWLYH�0ROHFXOHV�LQ�0LFURSDUWLFOHV�%DVHG�RQ�1DWXUDO�3RO\VDFFKDULGHV�
$QQDOLVD�'DOPRUR��6DUD�&DVFRQH��*DHWDQR�/DPEHUWL�DQG�$QQD�$QJHOD�%DUED� � � � � � � ����
�

0RGHOLQJ�RI�WKH�%HKDYLRU�RI�1DWXUDO�3RO\VDFFKDULGHV�+\GURJHOV�IRU�%LR�SKDUPD�$SSOLFDWLRQV�
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