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ÿčóøøèĉÖćøŤǰ	Cochlospermum regium) đðŨîóČßìĊęöĊëĉęîÖĈđîĉéöćÝćÖìüĊðĂđöøĉÖćÖúćÜ

ĒúąĂđöøĉÖćĔêšǰđðŨîóČßìĊęĂ÷Ď ŠĔîüÜýŤǰbixaceae (üÜýŤÙĈĒÿé
ǰēé÷ĔîêŠćÜðøąđìýöĊøć÷ÜćîÖćøóï

ÿćøÿĈÙĆâĔîóČßßîĉéîĊĚǰàċęÜðøąÖĂïéšü÷ÿćøÖúčŠöđìĂøŤóĊîǰ	ÿŠüîĔĀâŠóïđðŨîǰSesquiterpenes Ēúąǰ

Triterpenes
ǰôúćēüîĂ÷éŤǰĒúąǰÿđêĂøĂ÷éŤǰđðŨîêšîǰÝćÖýċÖþćùìíĉĝìćÜßĊüõćóóïüŠćöĊÖćøýċÖþć

ùìíĉĝ×ĂÜǰAntioxidant ĒúąǰAntityrosinaseǰēé÷Ĕîðøąđìýĕì÷îĆĚî÷ĆÜĕöŠđÙ÷öĊÖćøøć÷ÜćîÖćøĒ÷Ö

ÿćøÝćÖóČßßîĉéîĊĚöćÖŠĂîǰöĊđóĊ÷ÜĒÙŠÖćøýċÖþćÿćøÿÖĆéĀ÷ćïĒúąÖćøîĈöćĔßšđðŨî÷ćóČĚîïšćîđìŠćîĆĚîǰ

éĆÜîĆĚîÝċÜđðŨîìĊęöć×ĂÜÖćøýċÖþćÜćîüĉÝĆ÷îĊĚǰ ĒúąĂĊÖðøąđéĘîÙČĂÖćøîĈêšîÿčóøøèĉÖćøŤđ×šćöćðúĎÖĔî

ÿõćóĒüéúšĂöìĊęêŠćÜĕðÝćÖÿõćóĒüéúšĂöìšĂÜëĉęîđéĉöǰÝċÜöĊÙüćöđðŨîĕðĕéšìĊęÝąóïÿćøßîĉéĔĀöŠđóČęĂ

đðŨîĒîüìćÜĔîÖćøóĆçîćǰđóČęĂîĈĕðÿĎŠĔîÖćøĔßšìćÜÖćøĒóì÷ŤǰđðŨîÖćøÿŠÜđÿøĉöĔĀšđÖĉéöĎúÙŠćǰÖćø

ĂîčøĆÖþŤĒúąÖćøóĆçîćĕðÿĎŠñúĉêõĆèæŤÿč×õćóǰ 

ÙèąñĎ šÝĆéìĈĀüĆÜđðŨîĂ÷ŠćÜ÷ ĉ ęÜüŠćǰ ēÙøÜÜćîüĉÝĆ÷îĊ Ěà ċ ęÜđðŨîÿŠüîĀîċ ęÜ×ĂÜü ĉßćǰ ������ǰ
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øĆÖþćĒúąÖćøÿŠÜđÿøĉöÿč×õćóĔîĂîćÙêêŠĂĕð 
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ïìÙĆé÷ŠĂ 

 ÖćøýċÖþćÿćøðøąÖĂïìĊ ęĒ÷ÖĕéšÝćÖĔïÿčóøøèĉÖćøŤÿćöćøëĒ÷Öÿćøïøĉÿčìíĉ ĝĕéšǰ�ǰÿćøǰ

	Unknown 1
ǰàċ ęÜđðŨîĂÜÙŤðøąÖĂïĀúĆÖìćÜđÙöĊĔîóČßßîĉéîĊ Ěǰēé÷êĆüĂ÷ŠćÜĔïÿčóøøèĉÖćøŤđÖĘï

öĀćüĉì÷ćúĆ÷ïĎøóćüĉì÷ćđ×êÿøąĒÖšüēé÷ĕéšĔïÿéöćǰ��ǰÖĉēúÖøĆöǰÝćÖîĆĚîîĈöćĀöĆÖéšü÷ǰêĆüìĈúąúć÷ǰ

��� đĂìćîĂúǰĒúąîĈÿćøÿÖĆéìĊęĕéšöćĒ÷Öéšü÷đìÙîĉÙÙĂúúĆöîŤēÙøöćēêÖøćôŘǰēé÷ĔßšøąïïǰSilica 

gel đðŨîüĆãõćÙĂ÷ĎŠÖĆïìĊęǰĒúąǰĔßšêĆüìĈúąúć÷ǰethyl acetate:n-hexane ĂĆêøćÿŠüîǰ�:3  

ǰǰǰǰǰǰǰǰǰđöČęĂîĈöćóĉÿĎÝîŤđĂÖúĆÖþèŤéšü÷đìÙîĉÙǰ1H-NMR óïÿĆââćèìĊęÿĈÙĆâìĊęÙŠćǰChemical shifts 

ìĊęǰɷǰ����ǰ	s
ǰđðŨîǰexchangeable proton ìĊęǰɷǰ����ǰ	m
ǰîĂÖÝćÖîĊĚđøć÷ĆÜóïÿĆââćèǰMethyl 

	triplet
ǰ�ǰÿĆââćèǰ	J = 6.0ǰHz
ǰàċ ęÜÝćÖÙŠćǰintegration ×ĂÜǰproton ìĈĔĀšđøćìøćïÝĈîüîǰ

proton ìĆĚÜĀöéđìŠćÖĆï 18 protons ēé÷ǰUnknown 1ǰ÷ĆÜĕöŠÿćöćøëóĉÿĎÝîŤēÙøÜÿøšćÜ×ĂÜÿćøßîĉéîĊĚ

ĕéšǰÖøąïüîÖćøóĉÿĎÝîŤđĂÖúĆÖþèŤēÙøÜÿøšćÜìćÜđÙöĊĂ÷ĎŠĔîÖøąïüîÖćøÿŠÜêĆüĂ÷ŠćÜüĉđÙøćąĀŤđóĉęöđêĉöǰàċęÜ

ÝćÖ×šĂöĎúìĊęóĂÝąÿøčðĕéšǰóïēÙøÜÿøšćÜ×ĂÜÿćøïćÜÿŠüîĒÿéÜĔî×šćÜúŠćÜ ĒúąÝćÖÖćøýċÖþć×šĂöĎúìĊę

ñŠćîöćǰøüöìĆĚÜ×šĂöĎú×ĂÜǰ1H-NMRǰĒúąǰñú×ĂÜēÙøöćēêÖøćôŘ×ĂÜǰUnknown 1 öĊÙüćöđðŨîĕðĕéšüŠć

îŠćÝąđðŨîÿćøĔîÖúčŠöđìĂøŤóĊîǰ 
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#Z�ǰ.S�ǰ$IBJXBUǰǰ4POHLSBNǰ*%ǰ�������� 

"EWJTPS�ǰ%S�ǰ4VOBOǰǰ+BJTBNVU 

 

"#453"$5 

ǰǰǰǰǰǰǰǰǰ$IFNJDBMǰJOWFTUJHBUJPOǰPGǰ$PDIMPTQFSNVNǰSFHJVNǰSFTVMUFEǰJOǰUIFǰJTPMBUJPOǰBOEǰ

DIBSBDUFSJ[BUJPOǰBǰQVSFǰDPNQPVOEǰ	6OLOPXOǰ�

ǰXIJDIǰJTǰUIFǰNBJOǰDIFNJDBMǰ

DPOTUJUVFOUǰPGǰUIJTǰQMBOU�ǰ5IFǰTBNQMFTǰPGǰ4VQBOOJHBǰ MFBWFTǰXFSFǰDPMMFDUFEǰ GSPNǰ

#VSBQIBǰ6OJWFSTJUZ
ǰ4Bǰ,BFPǰ$BNQVTǰCZǰPCUBJOJOHǰ��ǰLHǰPGǰGSFTIǰMFBWFT
ǰUIFOǰGFSNFOUFEǰ

XJUIǰ���ǰFUIBOPMǰTPMWFOUǰBOEǰFYUSBDUFEǰCZǰ$PMVONǰDISPNBUPHSBQIZǰXBTǰQFSGPSNFEǰ

VTJOHǰTUBUJPOBSZǰDZDMFǰTJMJDBǰHFMǰBOEǰFUIZMǰBDFUBUF�O�IFYBOFǰBUǰBǰ���ǰSBUJP� 

ǰǰǰǰǰǰǰǰǰ8IFOǰJEFOUJUZ�JEFOUJųFEǰCZǰ�)�/.3ǰUFDIOJRVF
ǰTJHOJųDBOUǰTJHOBMTǰXFSFǰGPVOEǰBUǰ

DIFNJDBMǰTIJGUTǰPGǰɷ�����ǰ	T
ǰUPǰFYDIBOHFBCMFǰQSPUPOTǰPGǰɷ�����ǰ	N
�ǰ8FǰBMTPǰGPVOEǰPOFǰ

.FUIZMǰ	USJQMFU
ǰTJHOBMǰ	+ǰ�ǰ���ǰ)[
ǰGSPNǰUIFǰJOUFHSBUJPOǰPGǰUIFǰQSPUPOT
ǰXFǰLOPXǰUIBUǰ

UIFǰUPUBMǰOVNCFSǰPGǰQSPUPOTǰJTǰ��ǰQSPUPOT�ǰ6OLOPXOǰ�ǰIBTǰOPUǰCFFOǰBCMFǰUPǰQSPWFǰUIFǰ

TUSVDUVSFǰPGǰUIJTǰTVCTUBODF�ǰ5IFǰQSPDFTTǰPGǰJEFOUJGZJOHǰUIFǰDIFNJDBMǰTUSVDUVSFǰJTǰJOǰUIFǰ

QSPDFTTǰPGǰ4VCNJTTJPOǰPGǰBEEJUJPOBMǰBOBMZTJTǰTBNQMFTǰXIJDIǰGSPNǰUIFǰJOGPSNBUJPOǰUIBUǰ

DBOǰCFǰTVNNBSJ[FEǰ4PNFǰPGǰUIFǰTUSVDUVSFǰPGǰUIFǰTVCTUBODFǰDBOǰCFǰGPVOEǰCFMPX�ǰBOEǰ

GSPNǰUIFǰTUVEZǰPGǰQBTUǰEBUBǰJODMVEJOHǰUIFǰ�)�/.3ǰEBUBǰBOEǰUIFǰDISPNBUPHSBQIJDǰFGGFDUTǰ

PGǰ6OLOPXOǰ�
ǰQPTTJCMZǰJTǰUFSQFOFTǰHSPVQ� 
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×ĂïóøąÙčèđðŨîĂ÷ŠćÜÿĎÜ 
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ÿćøïĆâêćøćÜ 
 

êćøćÜ  Āîšć 
� ĒÿéÜîĚĈĀîĆÖ×ĂÜÿćøÿÖĆéÝćÖĔïêšîÿčóøøèĉÖćøŤǰ	C. regium) ìĊęÿÖĆéĒ÷Öéšü÷

êĆüìĈúąúć÷ǰhexane, ethyl acetate Ēúąǰmethanol 
20 

� ×šĂöĎúǰ1H-NMR ×ĂÜÿćøǰUnknown (400 MHz, CDCl3)    �3 
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ÿćøïĆâøĎðõćó 

øĎð  Āîšć 
� ēÙøÜÿøšćÜ×ĂÜǰbixin (A) Ēúąǰnorbixin (B) 3 
� úĆÖþèą×ĂÜóČßĔîüÜýŤÙĈĒÿé � 
� úĈêšî×ĂÜÿčóøøèĉÖćøŤ � 
� Ĕï×ĂÜêšîÿčóøøèĉÖćøŤ 5 
� éĂÖ×ĂÜêšîÿčóøøèĉÖćøŤ 5 
� ñú×ĂÜêšîÿčóøøèĉÖćøŤ 5 
� ñú×ĂÜêšîÿčóøøèĉÖćøŤđöČęĂĒÖŠÝąĒêÖđðŨîóúĎöĊðč÷òŜć÷Āčšö 5 
� ĒÿéÜúĆÖþèą×ĂÜéĂÖǰ	Ö
ǰñúǰ	×
ǰêšîǰ	Ù
ǰĒúąĔïǰ	Ü
ǰÿčóøøèĉÖćøŤ 6 
� ÖćøĔßšđðŨîÿöčîĕóøóČĚîïšćîĔîðøąđìýïøćàĉúǰøćÖÿéǰ	Ö
ǰ÷ćÿöčîĕóøĒĀšÜǰ	×
ǰ

÷ćìĊęüćÜ×ć÷Ĕîêúćéǰ	Ù
 
6 

�� ēÙøÜÿøšćÜ×ĂÜǰɴ-caryophyllene (�
, ɴ-bisabolene (�
, ɶ-muurolene (�
 7 
�� ēÙøÜÿøšćÜ×ĂÜǰexcelsin (�
ǰpinoresinol (�
ǰnarigenin (�
ǰaromadendrin 

(�
ǰgallic acid (�
ǰɴ-sitosterol (��
ǰĒúąǰstigmasterol (��
ǰ 
7 

�� ēÙøÜÿøšćÜ×ĂÜǰgermacrene D (��
, ɲ-cadinol (��
ǰĒúąǰ���epi-cubenol 
(��
ǰǰìĊęÿÖĆéÝćÖĔïǰBorotutu (C. angolense) 

� 

�� ēÙøÜÿøšćÜ×ĂÜǰɴ-caryophyllene (�
ǰĒúąǰisoborneol (��
 8 
�� ēÙøÜÿøšćÜ×ĂÜǰɴ-copaen-��ɲ-ol (��
ǰĒúąǰviridiflorol (��
 8 
�� ēÙøÜÿøšćÜ×ĂÜǰellagic acid (��
ǰdihydrokaempferol (��
ǰ

dihydrokaempferol-��O-ɴ-glucopyranoside (��
, 
dihydrokaempferol-��O- ɴ-(�''-galloyl)-glucopyranoside (��
ǰìĊęĒ÷Ö
ÝćÖøćÖÿčóøøèĉÖćøŤǰ	C. regium) 

9 

�� ÖćøĀöĆÖéšü÷ǰ��% ethanol 19 
�� ĒÿéÜǰspot ×ĂÜÿćøÿÖĆéĀ÷ćïǰ���ǰethanol ÿĆÜđÖêéšü÷êćđðúŠćǰ	Ö
ǰĒúąǰ

spray éšü÷ǰAnisaldehyde (×
 
20 

�� ĒÿéÜÖćøĒ÷Öÿćøéšü÷ǰColumn chromatography 21 
�� ĒÿéÜĀúĂéìéúĂÜìĊęøĂÜøĆïÿćøÿÖĆé 21 
�� ĒÿéÜñúǰspot ×ĂÜÿćøÝćÖÖćøĒ÷Öÿćøéšü÷ǰColumn chromatography 

ïîǰTLC ÝćÖÖćøÿŠĂÜìĊęǰUV 366 nm 
22 

�� ĒÿéÜëċÜēÙøÜÿøšćÜ×ĂÜÿćøïćÜÿŠüîìĊęđðŨîĕðĕéšĔîÖćøĒðúñúÝćÖǰ�H NMR �3 
�� ñúÖćøüĉđÙøćąĀŤêĆüĂ÷ŠćÜÿćøÿÖĆééšü÷ǰ1H-NMR  23 
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ïììĊęǰ1 

ïìîĈ 

1.1 ÙüćöÿĈÙĆâĒúąìĊęöć×ĂÜðŦâĀć 

ǰǰǰǰǰǰǰǰǰǰǰ 

ǰǰǰǰǰǰǰǰǰđðŨîìĊęìøćïÖĆîéĊüŠćñúĉêõĆèæŤíøøößćêĉđðŨîĒĀúŠÜìĊęÿĈÙĆâÿĈĀøĆïîĈöćĔßšđóČęĂđðŨîĂćĀćøĒúą

đóČęĂÖćøøĆÖþćēøÙìĆĚÜĔîøĎðĒïï÷ćóČĚîïšćîĒúą÷ćĒñîēïøćèǰìĆĚÜĔîðøąđìýĕì÷ĒúąðøąđìýêŠćÜ ǰėǰ

ìĆęüēúÖǰéĆÜîĆĚîÖćøÙšîĀćĂÜÙŤðøąÖĂïìćÜđÙöĊÝćÖñúĉêõĆèæŤíøøößćêĉǰēé÷ÖćøýċÖþćĔîÿŠüî×ĂÜ

ĂÜÙŤðøąÖĂïìćÜđÙöĊĒúąÿćøÿĈÙĆâǰàċęÜÝąîĈĕðÿĎŠÖćøýċÖþćùìíĉĝìćÜđõÿĆßüĉì÷ćǰÝċÜöĊÙüćöÿĈÙĆâĂ÷ŠćÜ

÷ĉęÜĔîÖćøóĆçîćđóČęĂĔĀšđÖĉéÖćøÙšîóïêĆü÷ćĀøČĂîĈĕðÿĎŠÖćøÙšîóïêĆü÷ćĔĀöŠǰėǰĔîĂîćÙê	1
 

ǰǰǰǰǰǰǰǰǰðŦÝÝčïĆîóČßÿöčîĕóøĀúć÷ßîĉéëĎÖîĈöćóĆçîćđðŨî÷ćÿöčîĕóøĔîÖćøøĆÖþćēøÙǰàċęÜïćÜßîĉéÖĘöĊ

ñú×šćÜđÙĊ÷ÜĀøČĂöĊóĉþĀćÖøĆïðøąìćîĔîðøĉöćèöćÖǰÝċÜöĊÙüćöÝĈđðŨîêšĂÜýċÖþćĂ÷ŠćÜđðŨîøąïïǰ đóČęĂ

Ē÷ÖĒúąĀćĂÜÙŤðøąÖĂïìćÜđÙöĊĒúąýċÖþćùìíĉĝìćÜßĊüõćó×ĂÜĂÜÙŤðøąÖĂïîĆĚîĂ÷ŠćÜđÞóćąđÝćąÝÜǰ

đóČęĂĔĀšĕéš×šĂöĎú×ĂÜÿćøìĊęĂĂÖùìíĉĝǰĒúąîĈĕðĔßšðøąē÷ßîŤĕéšĂ÷ŠćÜëĎÖêšĂÜǰđĀöćąÿöÝċÜÝąÖŠĂĔĀšđÖĉé

ðøąē÷ßîŤÿĎÜÿčéǰàċęÜĂćÝîĈĕðÿĎŠÖćøîĈÿöčîĕóøđĀúŠćîĆĚîöćĔßšđðŨî÷ćǰìĆĚÜĒñîĕì÷ĒúąĒñîðŦÝÝčïĆîĔî

ĂîćÙêêŠĂĕðǰìĆĚÜîĊĚ÷ćÝćÖÿöčîĕóøđðŨîóČßóČĚîđöČĂÜ×ĂÜĕì÷Ēúą÷ĆÜöĊóČßÿöčîĕóøêŠćÜëĉęîìĊęÿćöćøëîĈöć

ýċÖþćĒúąóĆçîćêŠĂĕðĕéš 

öîčþ÷ŤĔîðŦÝÝčïĆîêšĂÜđñßĉâÖĆïõćüąêŠćÜǰėǰìĊęöĊñúêŠĂÖćøìĈúć÷ÿč×õćóǰìĆĚÜēøÙøąïćéĒúą

ēøÙõĆ÷öćÖöć÷ǰđßŠîǰÿëćîÖćøèŤÖćøĒóøŠøąïćé×ĂÜĕüøĆÿēÙüĉé���ǰ ēøÙĕ×öĆîǰēøÙÙüćöéĆîǰ

ēøÙđïćĀüćîǰēøÙĀĆüĔÝǰđðŨîêšîǰÖćøĔßš÷ćĒñîðŦÝÝčïĆîĒöšÝąĕéšñúéĊĒêŠÖĘöĊñú×šćÜđÙĊ÷ÜêŠĂñĎšðśü÷ǰĂćÝ

îĈĕðÿĎŠÖćøøĆÖþćìĊęúšöđĀúüǰðŦÝÝčïĆîÝċÜöĊÖćøîĈÿöčîĕóøĀøČĂñúĉêõĆèæŤíøøößćêĉöćĔßšđðŨîìćÜđúČĂÖĔî

ÖćøøĆÖþćǰđóČęĂúéñú×šćÜđÙĊ÷ÜĒúąđóČęĂÖćøøĆÖþćøŠüöÖĆï÷ćĒñîðŦÝÝčïĆî	2
 

êšîÿčóøøèĉÖćøŤđðŨîóČßìĊęĂ÷ĎĔîüÜýŤ BixaceaeǰöĊúĆÖþèąÿĈÙĆâÙČĂǰĔĀš÷ćÜÿĊÿšöàċęÜîĈöćĔßšđðŨî

÷ćđàĘêñöǰìćïĈøčÜñĉüǰđðŨî÷ćøąïć÷	�
ǰĒúąðŦÝÝčïĆîÿćøÿĈÙĆâÝćÖóČßüÜýŤîĊĚöćñúĉêđðŨîñúĉêõĆèæŤđóČęĂ

ÿč×õćóĔîøĎðĒïïêŠćÜǰėǰöćÖöć÷ǰìĈĔĀšđóĉęööĎúÙŠćĔĀšÖĆïñúĉêõĆèæŤíøøößćêĉĒúąÿøšćÜøć÷ĕéšöćÖöć÷

ĂĊÖéšü÷ 

ĔîóČĚîìĊęöĀćüĉì÷ćúĆ÷ïĎøóćǰüĉì÷ćđ×êÿøąĒÖšüǰÖćøîĈêšîÿčóøøèĉÖćøŤöćðúĎÖđðŨîĕöšðøąéĆïǰ

ìćÜÙèąñĎ šø ŠüöüĉÝĆ÷ĕéšìĈÖćøÿĂïùìíĉ ĝ×ĂÜÿćøÿÖĆéĀ÷ćïđïČ ĚĂÜêšîóïüŠćĔîÿŠüî×ĂÜĔïǰöĊùìíĉĝ ǰ

antioxidant ĒúąùìíĉĝǰantityrosinaseǰÝćÖÖćøîĈöćýċÖþćÿćøÿĈÙĆâǰàċęÜĂ÷ĎŠĔîøąéĆïéĊǰ 	IC50 = 

11.34 ±ǰ����ǰߤg/mlǰĒúąǰ����ǰ± 0.07 ߤg/ml êćöúĈéĆï
	�
 ǰîĂÖÝćÖîċĚÖćøýċÖþćÙšîÙüšć×šĂöĎú

Es
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ÖćøĒ÷ÖÿÖĆéÿćøóïüŠćðøąđìýĕì÷îĆĚî÷ĆÜĕöŠöĊÖćøýċÖþćĂÜÙŤðøąÖĂïìćÜđÙöĊ×ĂÜÿćøïøĉÿčìíĉĝĔîóČß

ßîĉéîĊĚǰöĊđóĊ÷ÜÖćøîĈöćĔßšêćöõĎöĉðŦââć×ĂÜĀöĂßćüïšćîǰ 

1.2 üĆêëčðøąÿÜÙŤ 

1. đóČęĂĒ÷ÖĂÜÙŤðøąÖĂïìćÜđÙöĊÝćÖÿćøÿÖĆé×ĂÜĔïêšîÿčóøøèĉÖćøŤ 

2. đóČęĂüĉđÙøćąĀŤĀćēÙøÜÿøšćÜìćÜđÙöĊ×ĂÜÿćøïøĉÿčìíĉĝìĊęĕéšÝćÖÿćøÿÖĆé×ĂÜĔïêšîÿčóøøèĉÖćøŤēé÷

đìÙîĉÙìćÜÿđðÖēìøÿēÖðŘ 

1.3 ðøąē÷ßîŤìĊęÙćéüŠćÝąĕéšøĆï 

1. ìøćïÖúčŠöÿćøĒúąßîĉéÿćøÿĈÙĆâìĊęóïÝćÖĔïÿčóøøèĉÖćøŤìĊęĕéšöćÝćÖĒĀúŠÜÖćøðúĎÖĔîðøąđìýĕì÷ 

2. ĕéš×šĂöĎúóČĚîåćî×ĂÜÿćøïøĉÿčìíĉĝĒúąĒîüìćÜĔîÖćøĒ÷ÖÿćøÝćÖĔïÿčóøøèĉÖćøŤ 

3. ÿćöćøëëŠć÷ìĂéÙüćöøĎšǰđìÙîĉÙÖćøüĉđÙøćąĀŤêŠćÜǰė 

4. ÿŠÜđÿøĉöÖćøĂîčøĆÖþŤǰĒúą×÷ć÷óĆîíčŤĔîìšĂÜëĉęîǰđóČęĂðøąē÷ßîŤìćÜ÷ćĒúąñúĉêõĆèæŤđÿøĉöÙüćöÜćö 

1.4 ÖøĂïĒîüÙĉé 

 

Ĕï×ĂÜêšîÿčóøøèĉÖćøŤ 

ýċÖþć×šĂöĎúđïČĚĂÜêšîÖćø

ÿÖĆéĒúąÖćøĒ÷Öÿćø 

 

�ǰđÖĘïêĆüĂ÷ŠćÜ 

�ǰÿÖĆéÿćøÿÖĆéĀ÷ćï 

Ē÷ÖÿćøĔĀšïøĉÿčìíĉĝ�óĉÿĎÝîŤēÙøÜÿøšćÜ�êøüÝÿĂïēÙøÜÿøšćÜ 

ÿćøĔĀöŠ ÿćøìĊęöĊøć÷ÜćîöćĒúšü 

ÿøčðǰĂõĉðøć÷ñúǰìĈĔĀšøć÷ÜćîÞïĆïÿöïĎøèŤ 
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ïììĊęǰ2 

üøøèÖøøöìĊęđÖĊę÷ü×šĂÜ 

2.1 úĆÖþèąóČßüÜýŤÙĈĒÿé 

óČßĔîüÜýŤÙĈĒÿéǰ	Bixaceae
ǰöĊìĆĚÜĀöéǰ��ǰÿðŘßĊøŤǰàċęÜđðŨîüÜýŤìĊęóïĔîĒëïđìČĂÖđ×ćĀĉöćúĆ÷ǰ

ýøĊúĆÜÖćǰóöŠćĒúąÝĊîêĂîĔêšǰēé÷óČßìĊęîĈĕðĔßšĔîðøąđìýĕì÷ìĊöĊÖćøïĆîìċÖĕüšĔîêĈøć÷ćĕì÷ÙČĂǰêšîÙĈ

đÜćąĀøČĂÙĈĕì÷ǰ(Bixa orellana) ēé÷ÿöčîĕóøßîĉéîĊĚĔîêĈøćĕì÷ĔßšđöúĘéđðŨî÷ćĀĂöǰ×ĆïúöǰđðŨî÷ć

òćéÿöćîǰøĆÖþćïćéĒñúǰĒÖšĕ×šǰ×ĆïđÿöĀąǰĒÖšēøÙñĉüĀîĆÜǰ×ĆïøąéĎ	�
ǰēé÷ÿćøìĊęóïđðŨîÿćøÖúčŠöǰ

triterpenoidsǰÿĊÙČĂǰĕïàĉîǰ(bixin)ǰĒúąǰîĂøŤïĉàĉîǰ(norbixin)ǰĒÿéÜéĆÜøĎðìĊęǰ�0ǰēé÷ÿćøìĆĚÜÿĂÜöĊøÿ

×öǰĒúąÿćøĂČęîėǰđßŠîǰorellin(6) ÿćøĒĂîĒîêēìǰ (annatto) đðŨîÿćøÿĊíøøößćêĉìĊęöĊÿĊđĀúČĂÜÿšöëċÜÿšö

ĒéÜǰĕéšÝćÖđðúČĂÖĀčšöđöúĘéđðŨîÿćøÿĊìĊęúąúć÷ĕéšĔîîĚĈöĆîðøąÖĂïéšü÷ǰĕïàĉîǰàċęÜđðŨîĒÙēøìĊîĂ÷éŤìĊę

úąúć÷ĕéšĔîîĚĈöĆîßîĉéĀîċęÜǰÿŠüîĒĂîĒîêēììĊęúąúć÷ĕéšĔîîĚĈìĊęÙŠćóĊđĂßđðŨîéŠćÜÙČĂǰîĂøŤïĉàĉî ĔßšđðŨîÿĊ

ñÿöĂćĀćøǰđßŠîǰđêĉöúÜĔîđî÷đìĊ÷öǰđî÷×ćüǰĒúąđî÷Ē×ĘÜ(7) đðŨîêšîǰĒúąóČßĔîüÜýŤđéĊ÷üÖĆîìĊęóïüŠćöĊ

ÖćøðúĎÖĔîðøąđìýĕì÷ĂĊÖßîĉéÙČĂÿčóøøèĉÖćøŤǰ (C. regium
ǰđðŨîóČßìĊęöĊëĉęîÖĈđîĉéöćÝćÖĂđöøĉÖćÖúćÜ

ĒúąĂđöøĉÖćĔêš(8)ǰöĊÖćøîĈđ×šćöćðúĎÖđðŨîĕöšðøąéĆïĔîðøąđìýĕì÷đîČęĂÜÝćÖĔĀšÖúĊïéĂÖàšĂîìĊę

ÿü÷ÜćöǰðúĎÖÜŠć÷ǰìîêŠĂÿõćüąÙüćöĒĀšÜĒúšÜĕéšéĊǰ ēé÷ĔîǰðøąđìýïøćàĉúĕéšöĊÖćøîĈøćÖ×ĂÜêšî

ÿčóøøèĉÖćøŤöćĔßšđðŨîÿöčîĕóøóČĚîïšćî(9) đóČęĂïøøđìćĂćÖćøðüéǰĂĆÖđÿïǰēøÙêĉéđßČĚĂǰēøÙ×šĂĂĆÖđÿïøĎ

öćêĂ÷éŤ(10) ĒúąøĆÖþćēøÙêĉéđßČĚĂĔîøąïïÿČïóĆîíčŤ×ĂÜñĎšĀâĉÜǰîĂÖÝćÖîĊĚÿćøÿÖĆéÝćÖǰC. regium ÷ĆÜöĊ

ùìíĉĝ÷Ćï÷ĆĚÜĒïÙìĊđøĊ÷ĒúąđßČĚĂøć	��
 

 

 

øĎðìĊęǰ�ǰēÙøÜÿøšćÜ×ĂÜǰbixin 	A
ǰĒúąǰnorbixinǰ	B
 

ìĊęöć×ĂÜõćó�ǰHubert De Brabander�ǰChemical structure of bixin (MW 395) (A) and 

norbixin (MW 378) (B). [ĂĉîđêĂøŤđîĘê>�ǰ�����ǰ<đ×šćëċÜđöČęĂǰ��ǰÖøÖãćÙöǰ����>�ǰđ×šćëċÜĕéšÝćÖ�ǰ

https://www.researchgate.net/figure/Chemical-structure-of-bixin-MW-395-A-and-

norbixin-MW-378-B_fig1_26742143 

 

•
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øĎðìĊęǰ�ǰúĆÖþèą×ĂÜóČßĔîüÜýŤÙĈĒÿé 

ìĊęöć×ĂÜõćó�ǰÿĈîĆÖÜćîĀĂóøøèĕöšǰÿĈîĆÖüĉÝĆ÷ÖćøĂîčøĆÖþŤðśćĕöšĒúąóĆîíčŤóČß, ÖøöĂčì÷ćîĒĀŠÜßćêĉǰ

ÿĆêüŤðśćǰĒúąóĆîíčŤóČß�ǰÙĈĒÿéǰ[ĂĉîđêĂøŤđîĘê>�ǰ�����ǰ<đ×šćëċÜđöČęĂǰ��ǰÖøÖãćÙöǰ����>�ǰđ×šćëċÜĕéšÝćÖ�ǰ

đ×šćëċÜĕéšÝćÖ�ǰwww.dnp.go.th/botany/.   

ǰǰǰǰǰǰǰǰüÜýŤÙĈĒÿéǰ(Bixaceae) öĊúĆÖþèąðøąÝĈüÜýŤǰđðŨîĕöšĔïđéĊę÷üǰđøĊ÷ÜÿúĆïđÿšîĔïĂĂÖÝćÖÝčé

đéĊ÷üÖĆîǰìĊęēÙîĔïöĊÝčéÿĊĒéÜǰéĂÖöĊÖúĊïđúĊĚ÷ÜĒúąÖúĊïéĂÖĂ÷ŠćÜúąǰ5 ÖúĊïǰÖúĊïéĂÖĒ÷ÖÝćÖÖĆîǰđÖÿø

êĆüñĎšöĊÝĈîüîöćÖǰøĆÜĕ×ŠêĉéÖĆîđĀîČĂüÜÖúĊïǰĕ×ŠĂŠĂîöĊÝĈîüîöćÖǰúĆÖþèąđéŠîǰÙČĂǰĕöšêšîĔïđéĊę÷üǰđÿšî

ĔïĂĂÖÝćÖÝčéđéĊ÷üÖĆîìĊęēÙîĔïǰĔïöĊÝčéÿĊĒéÜǰ đÖÿøêĆüñĎšÝĈîüîöćÖǰñúđðŨîĒïïñúĒĀšÜĒêÖǰöĊĀîćö
(12) ēé÷óČßìĊęöĊëĉęîÖĈđîĉéĔîðøąđìýóïǰ1 ßîĉéÙČĂǰÙĈĒÿéǰ(Bixaǰorellana) ÿĈĀøĆïÿÖčúĂČęîđðŨîóĆîíčŤ

ĕöšêŠćÜëĉęîìĊęĕéšöĊÖćøîĈđ×šćöćðúĎÖđðŨîĕöšéĂÖđóČęĂÙüćöÿü÷ÜćöǰđîČęĂÜÝćÖéĂÖöĊ×îćéìĊęĔĀâŠǰöĂÜđĀĘî

đéŠîßĆéǰÖúĊïéĂÖÿéĔÿǰÿü÷ÜćöđóøćąöĊĕ×öĆîđÙúČĂïǰöĊìĆĚÜéĂÖàšĂîǰĒúąéĂÖđéĊę÷üǰðúĎÖÜŠć÷éšü÷Öćø

ðŦÖßĈÖĉęÜĀøČĂđóćąđöúĘéǰìîêŠĂÿõćóĒĀšÜĒúšÜĕéšéĊǰðøąē÷ßîŤÿĊĒéÜÝćÖđöúĘé×ĂÜêšîÙĈĒÿéĔßšĔî

ĂčêÿćĀÖøøöÖćø÷šĂöÿĊñšć	��
 

éĆÜîĆĚîÿčóøøèĉÖćøŤÝċÜđðŨîêšîĕöšìĊęîŠćÿîĔÝìĊęÝąýċÖþćĂÜÙŤðøąÖĂïǰìćÜđÙöĊĒúąýċÖþćùìíĉĝìćÜ

đõÿĆßüĉì÷ćđóĉęöđêĉöǰìĆĚÜîĊĚĔîðøąđìýĕì÷÷ĆÜĕöŠđÙ÷öĊøć÷ÜćîÖćøĒ÷ÖÿćøÝćÖǰóČßßîĉéîĊĚöćÖŠĂîǰöĊđóĊ÷Ü

ÖćøýċÖþćÿćøÿÖĆéĀ÷ćïđïČĚĂÜêšîđìŠćîĆ Ěî(14) ĒúąöĊÖćøîĈöćĔßšđðŨî÷ćÿöčîĕóøóČĚîïšćîǰ ēé÷ĔĀš

ÿøøóÙčèìćÜ÷ćöćĂ÷ŠćÜ÷ćüîćîǰ ĒúąĂĊÖðøąđéĘîĀîċęÜÙČĂÖćøîĈêšîÿčóøøèĉÖćøŤđ×šćöćðúĎÖĔî

ÿõćóĒüéúšĂöìĊęêŠćÜĕðÝćÖÿõćóĒüéúšĂöìšĂÜëĉęîđéĉöìĊęđÙ÷öĊÖćøýċÖþćǰÝċÜöĊÙüćöđðŨîĕðĕéšìĊęÝąóï

ÿćøßîĉéĔĀöŠđóČęĂđðŨîĒîüìćÜĔîÖćøóĆçîćÖćøĔßšìćÜÖćøĒóì÷ŤĒúąđðŨîÖćøÿŠÜđÿøĉöĔĀšđÖĉéöĎúÙŠćǰÖćø

ĂîčøĆÖþŤĒúąÖćøóĆçîćĕðÿĎŠñúĉêõĆèæŤÿč×õćóĕéšĂĊÖéšü÷ 

ÿčóøøèĉÖćøŤĀøČĂòŜć÷ÙĈàšĂîǰöĊßČęĂüĉì÷ćýćÿêøŤǰCochlospermum regium ÝĆéĂ÷ĎŠĔîĂĆîéĆï 

malvales üÜýŤ bixaceae (üÜýŤÙĈĒÿé) ĒúąÿÖčú cochlospermum öĊúĆÖþèąđðŨîĕöšêšîǰĔïđéĊę÷üÝĆÖ

đðŨîĒÞÖøĎðîĉĚüöČĂǰéĂÖÿĊđĀúČĂÜǰÿöïĎøèŤđóýǰđÖÿøđóýñĎšÝĈîüîöćÖǰñúĒĀšÜĒêÖǰđöúĘéÝĈîüîöćÖǰöĊ

×îÙúšć÷ĕĀöúšĂöøĂï	��
ǰÖćøÖøąÝć÷óĆîíčŤĔîðøąđìýĕì÷óïǰ2 ßîĉéǰÙČĂǰòŜć÷ÙĈǰ (C. religiosum) 

ĒúąÿčóøøèĉÖćøŤĀøČĂòŜć÷ÙĈàšĂîǰǰ(C. regium) îĉ÷öðúĎÖđðŨîĕöšðøąéĆï(16) óČßÿÖčúîĊĚóïǰðøąöćèǰ13 

ÿć÷óĆîíčŤǰēé÷ĒêŠúąÿć÷óĆîíčŤǰöĊÙüćöĒêÖêŠćÜÖĆîìĊęúĆÖþèą×ĂÜéĂÖĒúąĔïǰđßŠîǰòŜć÷ÙĈÝąĂĂÖéĂÖ
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đóĊ÷ÜßĆĚîđéĊ÷üǰöĊǰ5 ÖúĊïǰĒúąïćîìĊúąéĂÖǰĔî×èąìĊęÿčóøøèĉÖćøŤÝąöĊìĆĚÜßîĉéìĊęĂĂÖéĂÖßĆĚîđéĊ÷üĒúą

ßîĉéìĊęĂĂÖéĂÖàšĂîÖĆîđðŨîÖøąÝčÖĒîŠîǰēé÷ïćîóøšĂöǰėǰÖĆî(17)   

 

  
øĎðìĊęǰ�ǰúĈêšî×ĂÜÿčóøøèĉÖćøŤ 

úĆÖþèąǰ: đðŨîêšîĕöšñúĆéĔïÿĎÜǰ7-15 đöêøǰÖĉęÜ

ÖšćîÙéÜĂ 

øĎðìĊęǰ�ǰĔï×ĂÜêšîÿčóøøèĉÖćøŤ 

úĆÖþèąǰ�ǰĔïđéĊę÷üøĎðĀĆüĔÝǰĒñŠîĔïĒ÷ÖđðŨîǰ�ǰ

ĒÞÖǰ×ĂïĔïđðŨîÙúČęî 

  
øĎðìĊęǰ�ǰéĂÖ×ĂÜêšîÿčóøøèĉÖćøŤ 

úĆÖþèąǰ: éĂÖđðŨîßŠĂÿĊđĀúČĂÜĂĂÖÖøąÝć÷ìĊę

ðúć÷ÖĉęÜǰïćîìĊúąéĂÖǰöĊÖúĉęîĀĂöǰÿöïĎøèŤđóýǰ

đÖÿøđóýñĎšÝĈîüîöćÖ 

øĎðìĊęǰ�ǰñú×ĂÜêšîÿčóøøèĉÖćøŤ 

úĆÖþèąǰ: ñúøĎðĕ×ŠÖúĆïǰÖüšćÜǰ�����ǰàö�ǰ÷ćüǰ��

�ǰàö�ǰđöČęĂĒÖŠĒêÖđðŨîǰ���ǰóĎǰđöúĘéÿĊîĚĈêćúǰøĎð

ëĆęüǰöĊðč÷Ùúšć÷ðč÷òŜć÷Āčšö 

 

 
øĎðìĊęǰ�ǰñú×ĂÜêšîÿčóøøèĉÖćøŤđöČęĂĒÖŠÝąĒêÖđðŨîóúĎöĊðč÷òŜć÷Āčšö 
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øĎðìĊęǰ� ĒÿéÜúĆÖþèą×ĂÜéĂÖǰ(Ö) ñúǰ(×) êšîǰ(Ù) ĒúąĔïǰ(Ü) ÿčóøøèĉÖćøŤ 

ìĊęöć×ĂÜõćó:ǰÖ� ÿčîĆîêŤǰĔÝÿöčìøǰ×� ÿćøÿîđìýìšĂÜëĉęîǰèǰĂčïúøćßíćîĊǰÿüîÿćíćøèąõĎĀúŠîǰ

[ĂĉîđêĂøŤđîĘê].ǰ2017. 

���ǰðøąē÷ßîŤ×ĂÜÿčóøøèĉÖćøŤ 

×šĂöĎúÖćøĔßšðøąē÷ßîŤÝćÖÿčóøøèĉÖćøŤǰĔîðøąđìýïøćàĉúĕéšöĊÖćøîĈøćÖöćĔßšđðŨîÿöčîĕóø

óČĚîïšćî(8) éĆÜøĎðìĊęǰ�ǰđóČęĂïøøđìćĂćÖćøðüéǰĂĆÖđÿïǰēøÙêĉéđßČĚĂǰēøÙ×šĂĂĆÖđÿïøĎöćêĂ÷éŤ(9) ĒúąøĆÖþć

ēøÙêĉéđßČ ĚĂĔîøąïïÿČïóĆîíč Ť×ĂÜñĎšĀâĉÜ (8, 10, 11) îĂÖÝćÖîĊĚÿćøÿÖĆéÝćÖǰC. regium ÷ĆÜöĊùìíĉĝ÷Ćï÷ĆĚÜ

ĒïÙìĊđøĊ÷ĒúąđßČĚĂøć(9,12,13) 

 

 

øĎðìĊęǰ�ǰÖćøĔßšđðŨîÿöčîĕóøóČĚîïšćîĔîðøąđìýïøćàĉúǰøćÖÿéǰ	Ö
ǰ÷ćÿöčîĕóøĒĀšÜǰ	×
 
ǰǰǰǰǰǰǰǰǰǰ÷ćìĊęüćÜ×ć÷Ĕîêúćéǰ	Ù
 

ìĊęöć×ĂÜõćó�ǰSolon S. et al. Revista Eletrônica de Farmácia. 2009;6(3), 1-22. 

���ǰÿćøÿĈÙĆâÝćÖóČßÿÖčúǰCochlospermum 

ÝćÖÖćøýċÖþćüøøèÖøøöìĊęñŠćîöćóïüŠćóČßĔîÿÖčúǰ cochlospermum öĊøć÷ÜćîÖćøĒ÷Ö

ÿćøĀúć÷ßîĉéǰĔîðŘǰ����ǰAlmeidaǰĒúąÙèąĕéšìĈÖćøĒ÷ÖÿćøÝćÖĔïǰyellow rose (C. vitifolium) 

óïÿćøÖú č Š ö đìĂø Ťó ĊîÙ ČĂ ǰȕ-caryophylleneǰ 	� 
  ȕ-bisaboleneǰ 	� 
  Ȗ-muuroleneǰ 	� 
  Į-

humuleneǰ	�
 1-hydroxy-3-hexadecanone 	�
ǰĒúą ȕ-pineneǰ	�
 ĒÿéÜéĆÜøĎðìĊęǰ�� 
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       (1)                 (2)              (3)                      (4) 

øĎðìĊęǰ�� ēÙøÜÿøšćÜ×ĂÜǰȕ-caryophyllene (1), ȕ-bisabolene (2), Ȗ-muurolene (3) 

ǰǰǰǰǰǰǰǰǰĒúąǰĮ-humulene (4) ìĊęÿÖĆéÝćÖĔïǰYellow rose (C. vitifolium
 

ĔîÿŠüîøćÖóïÿćøÖúčŠöôŘîĂúÙČĂǰexcelsinǰ	�
 pinoresinolǰ	�
 narigeninǰ	�
ǰaromadendrinǰ	�
          

gallic acidǰ	�
 ĒúąóïÿćøÖúčŠöÿđêĊ÷øĂ÷éŤǰÙČĂǰȕ-sitosterolǰ	��
 Ēúąǰstigmasterol 	��
(18)   

 

        

(5)                                 (6) 

    

(7)ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ(8) 

      

                  (9)ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ(10)ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ (11) 

øĎðìĊęǰ�� ēÙøÜÿøšćÜ×ĂÜǰexcelsin (5) pinoresinol (6) narigenin (7) aromadendrin (8) gallic 

acid (9) ȕ-sitosterol (10) Ēúąǰstigmasterol (11) ìĊęÿÖĆéÝćÖøćÖǰyellow rose (C. vitifolium) 
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ǰǰǰǰǰǰǰǰðŘǰ����ǰLeonardiǰĒúąÙèąĕéšìĈÖćøĒ÷ÖÿćøÝćÖĔïǰborotutu (C. angolense)ǰĕéšÿćøÖúčŠö

đìĂøŤóĊîǰĕéšĒÖŠǰgermacrene Dǰ	��
 Į-cadinol 	��
ǰĒúąǰ10-epi-cubenol 	��
ǰĒÿéÜéĆÜøĎðìĊęǰ�� 

ĔîÿŠüîøćÖóïÿćøÖúčŠöđìĂøŤóĊîÙČĂǰȕ-caryophylleneǰ	�
 Ēúąǰisoborneol (��)(19) ĒÿéÜéĆÜøĎðìĊęǰ12 

      

                (��)                 (��)                 (��) 

øĎðìĊęǰ�� ēÙøÜÿøšćÜ×ĂÜǰgermacrene D (��), Į-cadinol (��) Ēúąǰ10-epi-cubenol (��)ǰǰìĊęÿÖĆé

ÝćÖĔïǰBorotutu (C. angolense) 

         

(�)                   (��) 

øĎðìĊęǰ�� ēÙøÜÿøšćÜ×ĂÜǰȕ-caryophyllene (�) Ēúąǰisoborneol (��)  

ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰìĊęÿÖĆéÝćÖøćÖǰBorotutu (C. angolense) 

ǰǰǰǰǰǰǰǰǰðŘǰ����ǰInácioǰĒúąÙèąÿÖĆéîĚĈöĆîĀĂöøąđĀ÷ÝćÖĔïÿčóøøèĉÖćøŤóïÿćøÖúčŠöǰ

sesquiterpenes àċęÜöĊÿćøǰȕ-copaen-4-Į-olǰ	��
 Ēúąǰviridiflorolǰ	��
ǰđðŨîÿŠüîðøąÖĂï(20) 

ĒÿéÜéĆÜøĎðìĊęǰ�� 

       

(16)                       (17) 

øĎðìĊęǰ�� ēÙøÜÿøšćÜ×ĂÜǰȕ-copaen-4-Į-ol (16) Ēúąǰviridiflorolǰ(17) ǰ 

ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰìĊęÿÖĆéÝćÖĔï×ĂÜÿčóøøèĉÖćøŤǰ(C. regium) 
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ǰǰǰǰǰǰǰǰðŘǰ2017 Ă�îĉøöĆ÷ĒúąÙèąýċÖþćùìíĉĝǰantioxidant Ēúąùìíĉĝǰantityrosinase ÝćÖÿćøÿÖĆé

×ĂÜÿŠüîǰÖĉęÜǰéĂÖǰĒúąĔï×ĂÜêšîÿčóøøèĉÖćøŤ  C. regiumǰ(öĀćüĉì÷ćúĆ÷ïĎøóćǰüĉì÷ćđ×êÿøąĒÖšü) 

îĂÖÝćÖîĊĚ÷ĆÜýċÖþćÖćøìéÿĂïÿćøóùÖþđÙöĊđïČĚĂÜêšîǰ (phytochemical screening) ÝćÖÿćøÿÖĆé

Ā÷ćïǰóïüŠćöĊÿćøÖúčŠöôŘîĂúĉÖĒúąôúćēüîĂ÷éŤđðŨîĂÜÙŤðøąÖĂï(21) 

ǰǰǰǰǰǰǰǰǰðŘǰ����ǰCarvalhoǰĒúąÙèąĕéšìĈÖćøĒ÷ÖÿćøÝćÖøćÖ×ĂÜêšîÿčóøøèĉÖćøŤĕéšÿćøÖúčŠöôŘîĂúĉÖ

ÙČĂǰellagic acidǰ	��
 gallic acidǰ	��
 dihydrokaempferolǰ	��
 dihydrokaempferol-3-O- ȕ-

glucopyranosideǰ	��
 dihydrokaempferol-3-O- ȕ-(6''-galloyl)-glucopyranosideǰ	��
 

pinoresinol 	�
ǰĒúąǰexcelsinǰ	�
ǰ(22) ĒÿéÜéĆÜøĎðìĊęǰ�� 

ǰǰǰǰǰǰǰǰǰðŘǰ����ǰSilvaǰĒúąÙèąÿčóøøèĉÖćøŤǰ(C. regium) óïÿćøÖúčŠöĒìîîĉîǰôŘîĂúĉÖǰöĉüÿĉđúÝ àć

ēðîĉîǰÿđêĊ÷øĂ÷éŤǰĕêøđìĂøŤóĊîĒúąôúćēüîĂ÷éŤ đðŨîêšî(23) 

 

	��
ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ	��
ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ	20
 

 

	21
 

øĎðìĊęǰ�� ēÙøÜÿøšćÜ×ĂÜǰellagic acidǰ	��
ǰdihydrokaempferol (19) dihydrokaempferol-3-O-

ȕ-glucopyranoside (��), dihydrokaempferol-3-O- ȕ-(6''-galloyl)-glucopyranoside (��) ìĊę

Ē÷ÖÝćÖøćÖÿčóøøèĉÖćøŤǰ(C. regium) 

 

 

 

 

 



10 
 

 

ǰǰǰǰǰǰǰǰÝćÖ×šĂöĎú×šćÜêšîđîČęĂÜéšü÷ÖćøýċÖþćüĉÝĆ÷đÖĊę÷üÖĆïÿčóøøèĉÖćøŤ÷ĆÜöĊ×šĂöĎúĕöŠöćÖóĂĒúąöĊÙüćö

ĕöŠêŠĂđîČęĂÜǰĂĊÖìĆĚÜÿõćóõĎöĉĂćÖćýĒúąÿõćóõĎöĉýćÿêøŤ×ĂÜðøąđìýĕì÷öĊÙüćöĒêÖêŠćÜÖĆïðøąđìýëĉęî

ÖĈđîĉé×ĂÜÿčóøøèĉÖćøŤĀøČĂÖćøýċÖþćÜćîüĉÝĆ÷êŠćÜǰėǰìĊęĕéšìĈÖćøýċÖþćöćÖŠĂîĀîšćǰøüöëċÜÙüćöÿĈÙĆâǰ

×ĂÜÿöčîĕóøàċęÜÝĆéđðŨîñúĉêõĆèæŤíøøößćêĉìĊęđðŨîĒĀúŠÜÿĈÙĆâĔîÖćøîĈöćĔßšđðŨîĂćĀćøĒúąĔßšđðŨî÷ć

øĆÖþćēøÙǰìĊęöĊìĆĚÜøĎðĒïï÷ćÿöčîĕóøóČĚîïšćîǰ÷ćĒñîēïøćèǰĒúą÷ĆÜîĈöćĔßšđðŨî÷ćĒñîðŦÝÝčïĆîßîĉé

ĔĀöŠǰėǰìĆĚÜĔîĒúąêŠćÜðøąđìýǰéĆÜîĆĚîÖćøÙšîĀćĂÜÙŤðøąÖĂïìćÜđÙöĊǰĒúąýċÖþćêŠĂ÷ĂéùìíĉĝìćÜ

ßĊüõćó×ĂÜÿćøðøąÖĂïĂ÷ŠćÜđÞóćąđÝćąÝÜǰÝċÜöĊÙüćöÿĈÙĆâĂ÷ŠćÜöćÖĔîÖćøóĆçîćđóČęĂĔĀšđÖĉéÖćø

ÙšîóïêĆü÷ćĀøČĂÿćøðøąÖĂïßîĉéĔĀöŠêŠĂĕð 

 ÜćîüĉÝĆ÷îĊĚÝċÜöĊÝčéöŠÜĀöć÷ĔîÖćøýċÖþćĂÜÙŤðøąÖĂïìćÜđÙöĊÝćÖÿćøÿÖĆé ĔîĔï×ĂÜêšî

ÿčóøøèĉÖćøŤǰđóČęĂîĈ×šĂöĎúóČßÿöčîĕóøßîĉéîĊĚđðŨîåćî×šĂöĎúîĈøŠĂÜĔîÖćøýċÖþćüĉÝĆ÷ùìíĉĝìćÜßĊüõćó

ĂČęîėĀøČĂóĆçîćđðŨîñúĉêõĆèæŤđóČęĂÿøšćÜöĎúÙŠćĔîĂîćÙêêŠĂĕðǰ 

��4 ÖćøÿÖĆéĒ÷Öÿćø  
        ÖćøĒ÷Öÿćøéšü÷ÖćøÿÖĆéǰ(extraction)(23) đðŨîđìÙîĉÙìĊęĔßšĒ÷ÖÿćøìĊęñÿöÖĆîĂĂÖÝćÖÖĆîǰēé÷

ĔßšêĆüìĈúąúć÷ìĊęđĀöćąÿöǰÿćøñÿöĂćÝđðŨîÿćøìĊęđÖĉéÝćÖðäĉÖĉøĉ÷ćđÙöĊĀøČĂđðŨîÿćøêŠćÜǰėǰÝćÖóČß

Āø ČĂÿĆêü ŤǰÖćøÿÖĆéĒïŠÜĂĂÖĕéšǰ2 ðøąđõìǰÙČĂÖćøÿÖĆé×ĂÜĒ×ĘÜéšü÷×ĂÜđĀúüǰ(solid-liquid 

extraction) ĒúąÖćøÿÖĆé×ĂÜđĀúüéšü÷×ĂÜđĀúüǰ(liquidıliquid extraction)  

        ÖćøÿÖĆé×ĂÜĒ×ĘÜéšü÷×ĂÜđĀúüǰ(solid-liquid extraction) đðŨîÖćøÿÖĆéêĆüëĎÖúąúć÷ÝćÖ×ĂÜ

ñÿöìĊęĂ÷ĎŠĔîÿëćîą×ĂÜĒ×ĘÜǰǰǰēé÷ĔßšêĆüìĈúć÷ìĊęđĀöćąÿöìĊęđðŨî×ĂÜđĀúüǰǰǰēé÷ÖćøÿÖĆé×ĂÜĒ×ĘÜéšü÷

×ĂÜđĀúüìĊęĕéšðäĉïĆêĉĔîÖćøüĉÝĆ÷îĊĚǰĕéšĒÖŠǰÖćøĀöĆÖǰ(maceration) 

ǰǰǰǰǰǰǰǰÖćøÿÖĆé×ĂÜđĀúüéšü÷×ĂÜđĀúüǰ (liquidıliquid extraction) đðŨîÖćøÿÖĆéÿćøÝćÖÿćøúąúć÷

àċęÜđðŨî×ĂÜđĀúüúÜĔîêĆüìĈúąúć÷ĂĊÖêĆüĀîċęÜǰ àċęÜĕöŠñÿöÖĆïêĆüìĈúąúć÷ßîĉéĒøÖǰ ēé÷ÝąĒ÷ÖÿćøĂîĉ

îìøĊ÷ŤĂĂÖÝćÖÿćøĂĉîìøĊ÷ŤàċęÜîĉ÷öĔĀš×ĂÜñÿöúąúć÷ĀøČĂĒ×üîúĂ÷ĔîîĚĈđøĊ÷ÖüŠćǰ ßĆĚîîĚĈǰ (aqueous 

layer) ĒúąÿÖĆééšü÷êĆüìĈúąúć÷ĂĉîìøĊ÷Ťǰ (organic solvent) ìĊęĕöŠúąúć÷îĚĈĒ÷ÖßĆĚîĂ÷ĎŠđøĊ÷ÖüŠćǰ ßĆĚî

ÿćøĂĉîìøĊ÷Ťǰ(organic layer) 

ǰǰǰǰǰǰǰǰÖćøđúČĂÖêĆüìĈúąúć÷ìĊęđĀöćąÿöǰêĆüìĈúąúć÷ÝąêšĂÜÿćöćøëúąúć÷ÿćøÿĈÙĆâìĊęêšĂÜÖćøÿÖĆé

ĕéšǰĕöŠøąđĀ÷ÜŠć÷ĀøČĂ÷ćÖÝîđÖĉîĕðǰĕöŠìĈðäĉÖĉøĉ÷ćÖĆïÿćøìĊęêšĂÜÖćøÿÖĆéǰĕöŠđðŨîóĉþǰĒúąøćÙćĕöŠĒóÜ

öćÖǰîĂÖÝćÖÖćøđúČĂÖĔßšêĆüìĈúąúć÷ĔĀšđĀöćąÿöĒúšü÷ĆÜöĊðŦÝÝĆ÷ĂČęîìĊęđÖĊę÷ü×šĂÜÖĆïÖćøÿÖĆéǰÙČĂǰ

×îćéĂîčõćÙ×ĂÜÿöčîĕóøìĊęÝąîĈöćÿÖĆéǰÿĆéÿŠüî×ĂÜÿöčîĕóøÖĆïðøĉöćèêĆüìĈúąúć÷ìĊęĔßšǰĂčèĀõĎöĉ

ĒúąđüúćìĊęĔßšĔîÖćøÿÖĆé 
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ǰǰǰǰǰǰǰǰǰ��4��ǰÖćøĀöĆÖǰ(maceration) 

         ǰđðŨîÖøąïüîÖćøÿÖĆéĂÜÙŤðøąÖĂïÿĈÙĆâÝćÖóČßÿöčîĕóøēé÷ÖćøĒßŠñÜÿöčîĕóøĔîêĆüìĈ

úąúć÷ÝîÖøąìĆęÜêĆüìĈúąúć÷ÿćöćøëĒìøÖàċöđ×šćĕðúąúć÷ĂÜÙŤðøąÖĂïõć÷ĔîñÜÿöčîĕóøĂĂÖöć

ĕéšǰüĉíĊÖćøĀöĆÖÙČĂǰîĈÿöčîĕóøĒßŠÖĆïêĆüìĈúąúć÷ìĊęđĀöćąÿöĔîõćßîąìĊęðŗéÿîĉìǰìĉĚÜĕüšǰ3-7 üĆîǰđ×÷Šć

ĀøČĂÙîïŠĂ÷ǰėǰĀćÖêšĂÜÖćøÿÖĆéÿćøÝîĀöéĂćÝêšĂÜÿÖĆéàĚĈĀúć÷ÙøĆĚÜǰĒúšüÖøĂÜǰĀúĆÜÝćÖîĆĚîîĈ

ÿćøúąúć÷ìĊ ęÖøĂÜĕéšǰ (filtrate) öćøąđĀ÷đĂćêĆüìĈúąúć÷ĂĂÖéšü÷đÙøČ ęĂÜøąđĀ÷ĒĀšÜǰ (rotaryǰ

evaporator)ǰÝąĕéšÿćøðøąÖĂïĂĉîìøĊ÷ŤĀúć÷ßîĉéðîÖĆîĂ÷ĎŠĒúąĕöŠïøĉÿčìíĉĝĔîÿćøÿÖĆéǰđøĊ÷ÖüŠćǰÿćø

ÿÖĆéĀ÷ćïǰ(crude extract) 

ǰǰǰǰǰǰǰǰǰ��4��ǰÖćøÿÖĆé×ĂÜđĀúüéšü÷×ĂÜđĀúüǰ	liquid-liquid extraction) 

ǰǰǰǰǰǰǰǰǰǰĀúĆÖÖćøÙČĂǰìĈĔĀšêĆüëĎÖúąúć÷ìĊęúąúć÷ĔîêĆüìĈúąúć÷ìĊę 1 (ðÖêĉÙČĂêĆüìĈúąúć÷×ĂÜîĚĈ) 

ÖøąÝć÷ĕðÿĎŠêĆüìĈúąúć÷ìĊęǰ2 (ðÖêĉÙČĂêĆüìĈúąúć÷ĂĉîìøĊ÷Ť) ēé÷ìĊęêĆüìĈúąúć÷ìĆĚÜÿĂÜßîĉéîĊĚöĊÙüćö

đ×šćÖĆîǰĒêŠĕöŠúąúć÷đðŨîđîČĚĂđéĊ÷üÖĆî üĉíĊÖćøÿÖĆéǰÙČĂǰîĈÿćøúąúć÷×ĂÜîĚĈìĊęöĊêĆüëĎÖúąúć÷ìĊęêšĂÜÖćø

Ē÷ÖĔÿŠĔîÖøü÷Ē÷Öǰ(separatory funnel) ĒúšüđêĉöêĆüìĈúąúć÷ĂĉîìøĊ÷ŤêćöúÜĕðĔîÖøü÷Ē÷ÖÝćÖîĆĚî

đ×÷ŠćÖøü÷Ē÷Öǰ2-3 îćìĊǰĔĀšÙüęĈÖøü÷Ē÷ÖǰǰĒúšüđðŗéÝčÖǰđóČęĂøąïć÷ÙüćöéĆîĒúšüĀÜć÷Öøü÷ǰđóČęĂìĈ

Öćøđ×÷ŠćêŠĂǰìĈĒïïîĊĚǰ2-3 ÙøĆĚÜǰÝîÖøąìĆęÜÖćøÖøąÝć÷×ĂÜêĆüëĎÖúąúć÷øąĀüŠćÜêĆüìĈúąúć÷ìĆĚÜÿĂÜ

ëċÜÿöéčúǰêĆĚÜÖøü÷Ē÷ÖìĉĚÜĕüšÝîÖøąìĆęÜêĆüìĈúąúć÷ìĆĚÜÿĂÜĒ÷ÖßĆĚî 

ǰǰǰǰǰǰǰǰǰëšćêĆüëĎÖúąúć÷ǰA ëĎÖîĈöćìĈÖćøÿÖĆééšü÷üĉíĊéĆÜÖúŠćüîĊĚǰ đöČęĂÖćøÿÖĆéëċÜÿöéčúǰĂĆêøćÿŠüî×ĂÜ

ÖćøÖøąÝć÷×ĂÜêĆüëĎÖúąúć÷ǰA øąĀüŠćÜêĆüìĈúąúć÷ìĊęǰ1 ĒúąìĊęǰ2 ÝąöĊÙŠćÙÜìĊęǰđøĊ÷ÖüŠćǰÿĆöðøąÿĉìíĉĝ

×ĂÜÖćøÖøąÝć÷ǰ (Distribution Coefficient, Kd) ĀøČĂÿĆöðøąÿĉìíĉĝ×ĂÜÖćøĒïŠÜÿŠüîǰ (Partition 

Coefficient) 

݀ܭ ൌ
ሾܣሿଵ
ሾܣሿଶ

 

Kd   ÙČĂǰÙŠćÙÜìĊęìĊęđøĊ÷ÖüŠćǰÿĆöðøąÿĉìíĉĝ×ĂÜÖćøÖøąÝć÷ 

<A]1 ÙČĂǰÙüćöđ×šö×šî×ĂÜêĆüëĎÖúąúć÷ĔîêĆüìĈúąúć÷×ĂÜîĚĈ 

<A]2 ÙČĂǰÙüćöđ×šö×šî×ĂÜêĆüëĎÖúąúć÷ĔîêĆüìĈúąúć÷ĂĉîìøĊ÷Ť 
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��5ǰÖćøóĉÿĎÝîŤđĂÖúĆÖþèŤ 

        ��5��ǰđÙøČęĂÜîĉüđÙúĊ÷øŤĒöÖîĊêĉÖđøēàĒîîàŤǰ 

        đÙøČ ęĂÜîĉüđÙúĊ÷øŤĒöÖîĊêĉÖđøēàĒîîàŤ(24) (Nuclear magnetic resonance spectrometer; 

NMR) ÿćöćøëĒïŠÜêćöÙüćöëĊęǰđßŠîǰ60 100 300 ĀøČĂǰ600 đöÖÖąđăĉøêàŤǰđðŨîêšîǰēé÷ÙüćöëĊęöćÖ×ċĚî

ÝąđóĉęöðøąÿĉìíĉõćóÖćøĒ÷ÖĒúąÙüćöđ×šöÿĆââćèǰÖćøđÖĉéđøēàĒîîàŤ×ĂÜēðøêĂîÝą×ċĚîĂ÷Ď ŠÖĆï

ÿîćöĒöŠđĀúĘÖõć÷îĂÖǰ(B0) ĒúąÙüćöëĊęÙúČęîüĉì÷čǰ(v) éĆÜîĆĚîǰÖćøóĆçîćđÙøČęĂÜǰNMR ÝċÜÿćöćøëìĈĕéšǰ

2 ĒïïǰĕéšĒÖŠǰÙÜìĊęǰB0 ĒúąđðúĊę÷îǰv ĀøČĂÙÜìĊęǰv ĒúąđðúĊę÷îǰB0  

        đÙøČęĂÜǰNMR ÿćöćøëÝĈĒîÖĂĂÖđðŨîǰ2 ðøąđõìǰĕéšĒÖŠǰđÙøČęĂÜđĂĘîđĂĘöĂćøŤÿđðÖēìøöĉđêĂøŤ

ĒïïÙúČęîêŠĂđîČęĂÜǰ(Continuous-Wave NMR spectrometer, CW NMR) ĒúąđÙøČęĂÜđĂĘîđĂĘöĂćøŤ

ĒïïôĎđøĊ÷øŤìøćîÿŤôĂøŤöǰ(FT-NMR spectrometer, FT-NMR)  

ǰǰǰǰǰǰǰǰĀúĆÖÖćøìĈÜćî×ĂÜđÙøČęĂÜǰCW NMR  ÙČĂǰÙÜìĊęǰv ĒúąđðúĊę÷îǰB0 àċęÜđÙøČęĂÜÖĈđîĉéÿĆââćè

ÖüćéÝąÙŠĂ÷ǰėǰđóĉęöÙüćöđ×šöÿîćöĒöŠđĀúĘÖǰ(B0) àċęÜĔî×èąìĊęǰB0 đóĉęö×ċ ĚîîĆĚîǰÙüćöëĊęđßĉÜöčö×ĂÜ

ēðøêĂîÝąđóĉęö×ċĚîÝîÖøąìĆęÜđìŠćÖĆïÙüćöëĊęÙúČęîüĉì÷čǰøąĀüŠćÜĒìŠÜĒöŠđĀúĘÖÝąöĊ×üéúüéóĆîøĂïĀúĂéǰ

ïøøÝčêĆüĂ÷ŠćÜêŠĂĕð÷ĆÜđÙøČęĂÜøĆïĒúąÿŠÜÙüćöëĊęÙúČęîüĉì÷čǰÿŠÜñúĔĀšēðøêĂîđÖĉéđøēàĒîîàŤǰÝćÖîĆĚîêøüÝǰ

ĀćĒúąïĆîìċÖÿĆââćèǰĕéšđðŨîÿđðÖêøĆö 

        ×šĂđÿĊ÷×ĂÜđÙøČęĂÜǰCW NMR ÙČĂǰēöđúÖčúìĊęöĊēðøêĂîßîĉéêŠćÜǰėǰÝąëĎÖÖøąêčšîĔĀšđÖĉéđøēàĒîîàŤǰ

ĕöŠóøšĂöÖĆîǰēé÷ÿĆââćèđøēàĒîîàŤÝąïĆîìċÖđðŨî×ĂÜĒêŠúąēðøêĂîÝîÖøąìĆęÜÙøïìčÖēðøêĂî

ÝćÖîĆĚîǰÝċÜđÖĉéÖćøðøąöüúñúđðŨîÿđðÖêøĆö×ĂÜēöđúÖčúǰìĈĔĀšĔßšđüúćîćîĔîÖćøüĉđÙøćąĀŤ 

        ĀúĆÖÖćø×ĂÜđÙøČęĂÜǰFT-NMR ÝąÙúšć÷ÖĆïđÙøČęĂÜǰCW NMR ĒêŠÝąđðŗé-ðŗéđÙøČęĂÜÖĈđîĉéÙüćöëĊę

ÙúČęîüĉì÷čßŠüÜøą÷ąđüúćÿĆĚîðøąöćèǰ10-5 üĉîćìĊǰđÖĉéóĆúÿŤǰ(pulse) àċęÜóĆúÿŤÝąđÖĉéĕöŠêŠĂđîČęĂÜǰđóČęĂìĈ

ĔĀšēðøêĂîßîĉéêŠćÜǰėǰõć÷ĔîēöđúÖčúëĎÖÖøąêčšîĒúąđĀîĊę÷üîĈĔĀšđÖĉéđøēàĒîîàŤóøšĂöÖĆî 

        ĀúĆÜÝćÖēðøêĂîëĎÖÖøąêčšîĕðìĊęÿëćîąïĊêćĒúšüÝąÙć÷øĆÜÿĊĒöŠđĀúĘÖĕôôŜćĂĂÖöćóøšĂöÖĆîǰđóČęĂ

ÖúĆïúÜöćÿĎŠÿëćîąđéĉöǰ(ÿëćîąĒĂúôć) ìĆĚÜîĊĚēðøêĂîßîĉéêŠćÜǰėǰÝąÙć÷óúĆÜÜćîĂĂÖöćĕöŠđìŠćÖĆîǰ

đøĊ÷ÖüŠćǰÿúć÷ĒïïÖćøđĀîĊ ę÷üîĈĂĉÿøąǰ (Free-Induction Decay, FID) đöČ ęĂđüúćñŠćîĕðĒêŠúą

îĉüđÙúĊ÷ÿǰēðøêĂîÙüćöđ×šöǰFID ÝąúéúÜÝîÖøąìĆęÜđðŨîýĎî÷ŤđöČęĂÖúĆïÿĎŠÿëćîąĒĂúôćǰĒêŠëšćÙüćö

đ×šöǰFID ĕöŠúéúÜǰúĆÖþèąÝąđðŨîÙúČęîĕàîŤǰ(sine wave) ĀøČĂÙúČęîēÙĕàîŤǰ(cosine wave) 

        ÿĆââćèđøēàĒîîàŤĔîÿđðÖêøĆöđÖĉéÝćÖÖćøĒðúÜôĎđøĊ÷øŤÝćÖēéđöîđüúćǰ(time domain) đðŨî

ēéđöîÙüćöëĊęǰ(frequency domain) 
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��5.�ǰđÙøČęĂÜĂĆúêøćĕüēĂđúê-üĉÿĉđïĉúǰÿđðÙēìøēôēêöĉđêĂøŤ 

        đÙøČęĂÜĂĆúêøćĕüēĂđúê-üĉÿĉđïĉúǰ ÿđðÙēìøēôēêöĉđêĂøŤ(25) (UV-VIS Spectrophotometer) đðŨî

đÙøČęĂÜöČĂìĊęĔßšĔîÖćøêøüÝüĆéðøĉöćèĒÿÜĒúąÙŠćǰ intensity ĔîßŠüÜøĆÜÿĊ÷ĎüĊĒúąßŠüÜĒÿÜ×ćüìĊęìąúčñŠćî

ĀøČĂëĎÖéĎéÖúČîēé÷êĆüĂ÷ŠćÜìĊęüćÜĂ÷ĎŠĔîđÙøČęĂÜöČĂǰēé÷ìĊęÙüćö÷ćüÙúČęîĒÿÜÝąöĊÙüćöÿĆöóĆîíŤÖĆïðøĉöćè

Ēúąßîĉé×ĂÜÿćøìĊęĂ÷ĎŠĔîêĆüĂ÷ŠćÜàċęÜÿŠüîĔĀâŠÝąđðŨîÿćøĂĉîìøĊ÷Ťǰ ÿćøðøąÖĂïđßĉÜàšĂîĒúąÿćøĂîĉîì

øĊ÷ŤìĊęÿćöćøëéĎéÖúČîĒÿÜĔîßŠüÜÙüćö÷ćüÙúČęîđĀúŠćîĊĚĕéš 

ǰǰǰǰǰǰǰǰǰǰǰÙčèÿöïĆêĉĔîÖćøéĎéÖúČîĒÿÜ×ĂÜÿćøđöČęĂēöđúÖčú×ĂÜêĆüĂ÷ŠćÜëĎÖÞć÷éšü÷ĒÿÜĔîßŠüÜøĆÜÿĊ÷ĎüĊ

ĀøČĂĒÿÜ×ćüìĊęöĊóúĆÜÜćîđĀöćąÿöÝąìĈĔĀšĂĉđúĘÖêøĂîõć÷ĔîĂąêĂöđÖĉéÖćøéĎéÖúČîĒÿÜđðúĊę÷î

ÿëćîąǰ ĕðĂ÷ĎŠĔîßĆĚîìĊęöĊøąéĆïóúĆÜÜćîÿĎÜÖüŠćǰ đöČęĂìĈÖćøüĆéðøĉöćè×ĂÜĒÿÜìĊęñŠćîĀøČĂÿąìšĂîöćÝćÖ

êĆüĂ÷ŠćÜđìĊ÷ïÖĆïĒÿÜÝćÖĒĀúŠÜÖĈđîĉéìĊęÙüćö÷ćüÙúČęîÙŠćêŠćÜėêćöÖã×ĂÜǰ Beer-Lambert ÙŠćÖćø

éĎéÖúČîĒÿÜǰ(absorbance) ×ĂÜÿćøÝąĒðøñĆîÖĆïÝĈîüîēöđúÖčúìĊęöĊÖćøéĎéÖúČîĒÿÜǰéĆÜîĆĚîÝċÜÿćöćøë

ĔßšđìÙîĉÙîĊĚĔîøąïčßîĉéĒúąðøĉöćè×ĂÜÿćøêŠćÜėìĊęöĊĂ÷ĎŠĔîêĆüĂ÷ŠćÜĕéš  

��5��ǰđÙøČęĂÜôĎđøĊ÷øŤìøćîÿôĂøŤöĂĉîôćđøéÿđðÖēìøöĉđêĂøŤ 

   đÙøČ ęĂÜôĎđøĊ÷øŤìøćîÿôĂøŤöĂĉîôćđøéÿđðÖēìøöĉđêĂøŤ (26) (FT-IR spectrometer; Fourier 

Transform Infrared Spectrometer) đðŨîđÙøČęĂÜöČĂìĊęĔßšĔîÖćøüĉđÙøćąĀŤǰêøüÝÿĂïǰēÙøÜÿøšćÜ×ĂÜ

ÿćøǰēé÷ÖćøüĆéÖćøéĎéÖúČîøĆÜÿĊìĊ ęĂ÷Ď ŠĔîßŠüÜĂĉîôøćđøéǰìĊęĂ÷Ď ŠĔîßŠüÜđú×ÙúČęîǰ (Wave number) 

ðøąöćèǰ12,800 - 10 cm-1 àċęÜÿćöćøëüĉđÙøćąĀŤêĆüĂ÷ŠćÜĕéšìĆĚÜǰ×ĂÜĒ×ĘÜǰ×ĂÜđĀúüǰĒúąÖŢćàǰøĆÜÿĊ

Ăĉîôøćđøéǰ(Infrared radiation) đðŨîøĆÜÿĊÙúČęîĒöŠđĀúĘÖĕôôŜćìĊęöĂÜĕöŠđĀĘîéšü÷êćđðúŠćĒêŠĔĀšÙüćöøšĂî

ìĊęÿĆöñĆÿĕéšǰøĆÜÿĊĂĉîôøćđøéĂ÷ĎŠøąĀüŠćÜßŠüÜǰVisible radiation ÖĆïǰMicrowave radiation ēé÷ßŠüÜ×ĂÜ

øĆÜÿĊĂĉîôøćđøéĒïŠÜĂĂÖđðŨîǰ3 ßŠüÜǰĕéšĒÖŠǰNear Infrared (12,800-4,000 cm-1) Middle Infrared 

(4,000-200 cm-1) Far Infrared (200-10 cm-1) ßŠüÜ×ĂÜø ĆÜÿĊĂ ĉîôøćđøéìĊ ęĔß šðøąē÷ßîŤĔîÖćø

üĉđÙøćąĀŤìćÜđÙöĊĕéšĒÖŠßŠüÜǰMiddle IR đîČęĂÜÝćÖøĆÜÿĊĂĉîôøćđøéöĊóúĆÜÜćîÙŠĂî×šćÜêęĈǰđöČęĂēöđúÖčú×ĂÜ

ÿćøéĎéÖúČîøĆÜÿĊĂĉîôøćđøéđ×šćĕðÝąìĈĔĀšóĆîíąĔîēöđúÖčúđÖĉéÖćøÿĆęîĒúąÖćøĀöčîǰìĈĔĀšđÖĉéÖćø

đðúĊę÷îĒðúÜǰ×ĂÜēöđúÖčúǰÖćøìĊęēöđúÖčúÝąéĎéÖúČîøĆÜÿĊĂĉîôøćđøéĕéšîĆĚîÙüćöëĊę×ĂÜøĆÜÿĊĂĉîôøćđøéêšĂÜ

đìŠćÖĆïÙüćöëĊęÖćøÿĆęî×ĂÜēöđúÖčú×ĂÜÿćøîĆĚîėǰàċęÜÿćøĂĉîìøĊ÷ŤĒêŠúąßîĉéÝąöĊÙŠćÙüćöëĊę×ĂÜÖćøÿĆęîìĊę

ÝĈđóćąĒúąĒêÖêŠćÜÖĆîĕðìĈĔĀšÿćöćøëîĈđìÙîĉÙîĊĚöćĔßšĔîÖćøüĉđÙøćąĀŤēÙøÜÿøšćÜĒúąßîĉé×ĂÜÿćøǰ

ĂĉîìøĊ÷ŤĕéšǰÖćøĒÿéÜñúìĊęĕéšÝćÖÖćøüĉđÙøćąĀŤéšü÷đìÙîĉÙîĊĚĒÿéÜđðŨîÙüćöÿĆöóĆîíŤøąĀüŠćÜǰwave- 

number ÖĆïǰtransmittance àċęÜđøĊ÷ÖüŠćǰInfrared spectrum 
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��5.4ǰđÙøČęĂÜĒöÿÿđðÙēìøöĉđêĂøŤ 

        đÙøČęĂÜĒöÿÿđðÙēìøöĉđêĂøŤ(24) (Mass spectrometer) đðŨîđÙøČęĂÜöČĂìĊęĔßšüĉđÙøćąĀŤĀćßîĉéĒúą

ðøĉöćè×ĂÜĂÜÙŤðøąÖĂïìĊęöĊĂ÷ĎŠĔîÿćøǰēé÷ĂćýĆ÷ĀúĆÖÖćøǰÖćøĔßšúĈĂĉđúĘÖêøĂîìĊęöĊóúĆÜÜćîÿĎÜüĉęÜßî

ēöđúÖčúǰìĈĔĀšđÖĉéđðŨîĕĂĂĂîĀøČĂđðŨîĂąêĂöìĊęöĊðøąÝčǰëšćĕĂĂĂîìĊęđÖĉé×ċĚîöĊöüúêŠćÜÖĆîǰ đöČęĂđ×šćÿĎŠ

ÿîćöĒöŠđĀúĘÖÝąüĉęÜßîøĆýöĊÙüćöēÙšÜìĊęêŠćÜÖĆîǰÿîćöĒöŠđĀúĘÖÝċÜĒ÷ÖĕĂĂĂîìĊęöĊöüúêŠćÜÖĆîĂĂÖÝćÖǰ

ĒúąĒÿéÜñúđðŨîÖøćôđøĊ÷ÖüŠćǰĒöÿÿđðÖêøĆöǰ(mass spectrum) ìĆĚÜöüúĒúąðøąÝč×ĂÜĕĂĂĂîǰüĆéĕéš

ÝćÖêĈĒĀîŠÜìĊęðøćÖäĔîÿđðÖêøĆöǰÝċÜÿćöćøëüĉđÙøćąĀŤßîĉé×ĂÜíćêčĒúąĕĂēàēìðìĊęöĊĂ÷ĎŠĔîÿćøêŠćÜǰėǰ 

ǰǰǰǰǰǰǰÜćîüĉÝĆ÷îĊĚÝċÜöĊÝčéöčŠÜĀöć÷ĔîÖćøýċÖþćĂÜÙŤðøąÖĂïìćÜđÙöĊÝćÖÿćøÿÖĆé×ĂÜéĂÖÿčóøøèĉÖćøŤǰ

đóČęĂîĈ×šĂöĎúóČßÿöčîĕóøßîĉéîĊĚđðŨîåćî×šĂöĎúîĈøŠĂÜĔîÖćøýċÖþćüĉÝĆ÷ùìíĉĝìćÜßĊüõćóĂČęîėĀøČĂóĆçîćǰ

đðŨîñúĉêõĆèæŤìĊęÿøšćÜöĎúÙŠćĔîĂîćÙêêŠĂĕð
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ïììĊęǰ3 

üĉíĊÖćøéĈđîĉîÜćîüĉÝĆ÷ 

3.1 ×Ăïđ×êÖćøüĉÝĆ÷ 

ǰǰǰǰǰǰǰǰđÖĘïêĆüĂ÷ŠćÜóČßǰ ĔïêšîÿčóøøèĉÖćøŤǰ (C�ǰregium) ÝćÖöĀćüĉì÷ćúĆ÷ïĎøóćǰüĉì÷ćđ×êÿøąĒÖšüǰ

ÝĆÜĀüĆéÿøąĒÖšüǰēé÷đÖĘïêĆüĂ÷ŠćÜßŠüÜđéČĂîóùýÝĉÖć÷îǰ����ǰēé÷đÖĘïĔïìčÖøą÷ąǰìĆĚÜĔïĂŠĂîĒúąĔïĒÖŠǰ

øüöÖĆîìĆĚÜĀöéðøąöćèǰ��ǰÖĉēúÖøĆöǰÝćÖîĆĚîîĈöćÿÖĆééšü÷ǰ��% đĂìćîĂú ĒúšüøąđĀ÷êĆüìĈúąúć÷

ĂĂÖēé÷ĔßšđÙøČ ęĂÜøąđĀ÷éšü÷ÖćøúéÙüćöéĆîĒïïĀöčîǰ	rotary evaporator
 ÝćÖîĆĚîîĈÿćøÿÖĆé

Ā÷ćïöćĒ÷ÖÿćøĔĀšïøĉÿčìíĉĝǰĒúąóĉÿĎÝîŤēÙøÜÿøšćÜìćÜđÙöĊ×ĂÜÿćøéšü÷üĉíĊ High Performance Liquid 

Chromatography (HPLC)ǰìĊęÙèąđõÿĆßýćÿêøŤǰöĀćüĉì÷ćúĆ÷ïĎøóćǰĒúąǰöĊÖćøÿŠÜóĉÿĎÝîŤēÙøÜÿøšćÜ

éšü÷đìÙîĉÙ Nuclear magnetic resonance spectroscopy (NMR)ǰĒúąǰMass spectrometry 

(MS) ìĊęÙèąüĉì÷ćýćÿêøŤǰöĀćüĉì÷ćúĆ÷ïĎøóć 

���ǰđÙøČęĂÜöČĂǰüĆÿéčǰĒúąÿćøđÙöĊ 

3.2.1 Ĕï×ĂÜêšîÿčóøøèĉÖćøŤ 

3.2.2 đÙøČęĂÜöČĂ 

3.2.2.1 đÙøČęĂÜßĆęÜ 
3.2.2.2 Hammer mill 

3.2.2.3 Rotary evaporator 

3.2.2.4 Ultraviolet-visible spectroscopy (UV-VIS spectroscopy) 

3.2.2.5 Infrared spectroscopy (IR) 

3.2.2.6 Nuclear magnetic resonance spectroscopy (NMR) 

3.2.2.7 Mass spectrometry (MS) 

3.2.3 đÙøČęĂÜĒÖšü 

3.2.3.1 ïĊÖđÖĂøŤ 
3.2.3.2 ĒìŠÜĒÖšüÙî 

3.2.3.3 Öøü÷ÖøĂÜ 
3.2.3.4 ×üéøĎðßöóĎŠ 
3.2.3.5 ÖøąïĂÖêüÜ 
3.2.3.6 ÖøąÝÖîćŲĉÖć 
3.2.3.7 Öøü÷Ē÷Ö 

3.2.3.8 ĀúĂéĒÙðŗúćøĊǰ 

•
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3.2.3.9 TLC tank 

3.2.4 ÿćøđÙöĊ 

3.2.4.1 îĚĈÖúĆęî 

3.2.4.2 ĒĂìćîĂú 

3.2.4.3 đĂìĉúĂąàĉđêé 

3.2.4.4 ĕéĕăēéøöĊđìî 

3.2.4.5 đăÖđàî 

3.2.4.6 Ăąàĉēìî 

3.2.4.7 7BOJMMJOĴTǰSFBHFOU 
3.2.4.8 "OJTBMEFIZEFĴTǰSFHFOU 

3.3 ÖćøđÖĘïêĆüĂ÷ŠćÜĔïêšîÿčóøøèĉÖćøŤǰ(C. regium) 

ǰǰǰǰǰǰǰǰÖćøđÖĘïêĆüĂ÷ŠćÜĔï×ĂÜêšîÿčóøøèĉÖćøŤǰ(C. regium) ēé÷đÖĘïêĆüĂ÷ŠćÜÝćÖöĀćüĉì÷ćúĆ÷ïĎøóćǰ

üĉì÷ćđ×êÿøąĒÖšüǰđÖĘïßŠüÜđéČĂîóùýÝĉÖć÷îǰó�ý�ǰ����ǰēé÷đÖĘïĔïìčÖøą÷ąǰìĆĚÜĔïĂŠĂîëċÜĔïĒÖŠ ǰ

ĀúĆÜÝćÖîĆĚîßĆęÜêĆüĂ÷ŠćÜóČßðøąöćèǰ��ǰÖĉēúÖøĆöǰìĈđðŨîêĆüĂ÷ŠćÜĒĀšÜĒúąÝĆéìĈđðŨîǰherbarium ēé÷

ÖĉęÜÖšćîÝąëĎÖêĆéĒúąêćÖĒĀšÜđðŨîđüúćǰ�ǰüĆîǰĔî×èąìĊęĔïĒĀšÜÝąîĈĕðĂïéšü÷ǰ hot air ovenǰìĊę

ĂčèĀõĎöĉ 50 oC ÝîĒĀšÜǰĀúĆÜÝćÖîĆĚîîĈĔïìĊęĂïĒĀšÜĒúšüĕðßĆęÜîĚĈĀîĆÖêĆüĂ÷ŠćÜĒĀšÜǰĒúąîĈĕðïééšü÷

đÙøČęĂÜ hammer mill ĒúšüîĈĕðĀöĆÖĔî×ĆĚîêĂîêŠĂĕð 

3.4 ÖćøÿÖĆéĒúąÖćøĒ÷ÖÿćøĔĀšïøĉÿčìíĉĝ 

     3.4.1 ÖćøÿÖĆéÿćøÝćÖĔïÿčóøøèĉÖćøŤǰ 

ǰǰǰǰǰîĈÿŠüî×ĂÜĔï×ĂÜêšîÿčóøøèĉÖćøŤöćïéĔĀšúąđĂĊ÷éĒúšüîĈĕðĀöĆÖǰ	maceration) éšü÷êĆüìĈ

úąúć÷ǰ��% đĂìćîĂú đðŨîđüúćǰ�ǰüĆîǰÝćÖîĆĚîÖøĂÜĂĂÖǰìĈàĚĈđßŠîđéĉöǰ�ǰıǰ�ǰÙøĆĚÜǰĀøČĂǰÝîÖüŠćÝą

ÿÖĆéĕéšĀöéǰÝćÖîĆĚîøąđĀ÷êĆüìĈúąúć÷éšü÷đÙøČęĂÜǰrotary evaporator ĒúšüßĆęÜîĚĈĀîĆÖÿćøÿÖĆéìĊęĕéš

ïĆîìċÖñúǰĒúąÙĈîüèðøĉöćèøšĂ÷úą×ĂÜÿćøÿÖĆéǰ	�ǰyield w/w) 

ǰǰǰǰǰîĈÿćøÿÖĆéǰ��% đĂìćîĂúǰöćÿÖĆéĒ÷Öéšü÷êĆüìĈúąúć÷ÝćÖ×ĆĚüêęĈĕðĀć×ĆĚüÿĎÜǰĕéšĒÖŠǰhexane, 

ethyl acetate Ēúąǰmethanol ĒêŠúąêĆüìĈúąúć÷ÿÖĆéà ĚĈǰ ėǰ�ǰıǰ�ǰÝîĕéšÿćøúąúć÷Ĕÿǰ îĈ

ÿćøúąúć÷ìĊęÿÖĆéĕéšĕðøąđĀ÷ĔĀšĒĀšÜǰĒúąßĆęÜîĚĈĀîĆÖÿćøĔîĒêŠúąÿŠüîĒúšüÝċÜĀćøąïïđóČęĂđêøĊ÷öĒ÷Ö

éšü÷üĉíĊǰchromatography êŠĂĕð 

ǰǰǰǰǰǰîĈÿćøÿÖĆéĀ÷ćïǰ��% đĂìćîĂú öćÿÖĆéĒ÷ÖêŠĂéšü÷êĆüìĈúąúć÷ǰ ĕéšĒÖŠǰn-hexane, ethyl 

acetate Ēúą methanol ÿÖĆéÙøĆĚÜúąǰ30 ml ĔßšüĉíĊÖćøéĆéĒðúÜöćÝćÖǰSolon S.ǰĒúąÙèą	12
 ēé÷

ĒêŠúąêĆüìĈúąúć÷ǰìĈÖćøÿÖĆéÝîĕéšÿćøúąúć÷ĔÿǰĒúšüîĈÿćøÿÖĆéìĊęĕéšĕðøąđĀ÷ĔĀšĒĀšÜéšü÷đÙøČęĂÜ  
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rotary evaporatorǰĒúąßĆęÜîĚĈĀîĆÖÿćøĔîĒêŠúąÿŠüîǰĒúąÙĞćîüèðøĉöćèøšĂ÷úą×ĂÜÿćøÿÖĆéđöČęĂ

đìĊ÷ïÖĆïÿćøÿÖĆéĀ÷ćïǰ��% đĂìćîĂú ĒúšüÝċÜĀćøąïïđóČęĂđêøĊ÷öĒ÷Öéšü÷üĉíĊēÙøöćēìÖøćôŘêŠĂĕðǰ 

ǰǰǰǰǰǰĀćøąïïēÙøöćēìÖøćôŘĒïïñĉüïćÜǰ	Thin-Layer Chromatography, TLC
��đóČęĂéĎĂÜÙŤðøąǰ

ÖĂïìćÜđÙöĊ×ĂÜÿćøÿÖĆéĀ÷ćïǰĔßšǰstationary phase ÙČĂ SiO2 60 F254  Ēúąǰmobile phases ÙČĂ 

ethyl acetate:n-hexane ĂĆêøćÿŠüî 2:3 ēé÷îĈÿćøÿÖĆéĀ÷ćïöćúąúć÷éšü÷êĆüìĈúąúć÷ǰethyl 

acetate ÝćÖîĆĚîìĈÖćøǰspot êĆüĂ÷ŠćÜïîĒñŠîǰTLC ĒúšüîĈĕðüćÜĔîēëüćÜĒñŠîǰTLCǰìĊęöĊǰmobile 

phase ÝćÖîĆĚîðúŠĂ÷ĔĀšêĆüìĈúąúć÷đÙúČęĂîìĊę×ċĚîĕðÝîëċÜøąéĆïÖŠĂîðúć÷éšćîïîðøąöćèǰ1 cm 

ǰǰǰǰǰǰĒúšü÷ÖĒñŠîǰTLC ĂĂÖÝćÖõćßîąǰøĂĔĀšÿćøúąúć÷øąđĀ÷ĒúšüÝċÜÿĆÜđÖêǰspot ïîǰēÙøöćēêĒÖ

øöǰTLC éšü÷üĉíĊêŠĂĕðîĊĚǰÿĆÜđÖêÿĊéšü÷êćđðúŠćǰÿĆÜđÖêõć÷ĔêšĒÿÜǰUV ìĊęÙüćö÷ćüÙúČęîǰ254 nm Ēúąǰ

366 nm ĒúąĔßšǰspraying reagent ĕéšĒÖŠǰvanillin-sulfuric acid spray reagent ĒúšüĔĀšÙüćöøšĂî

ìĊęǰ120 °C ÿĆÜđÖêÿĊ×ĂÜǰspot ìĊęóïǰÝćÖîĆĚîîĈ×šĂöĎúđðøĊ÷ïđìĊ÷ïÜćîüĉÝĆ÷ìĊęöĊÖćøøć÷ÜćîÖŠĂîĀîšć                                 

      3.4.2 ÖćøĒ÷ÖÿćøĔĀšïøĉÿčìíĉĝéšü÷đìÙîĉÙēÙøöćēìÖøćôŘǰǰǰǰ 

ǰǰǰǰǰǰđêøĊ÷öêĆüĂ÷ŠćÜĔîÖćøìĈǰTLC đóČęĂéĎĂÜÙŤðøąÖĂïÝćÖÿćøÿÖĆééšü÷êĆüìĈúąúć÷ǰn-hexane ēé÷

îĈÿćøÿÖĆéǰn-hexaneǰúąúć÷éšü÷êĆüìĈúąúć÷ǰethyl acetate đóČęĂĔßšêøüÝÿĂïúĆÖþèąēÙøöćǰ ēê

ĒÖøö TLC Ĕßšǰstationary phase ÙČĂ SiO2 60 F254  Ēúąǰmobile phases ÙČĂ ethyl acetate:n-

hexane ĂĆêøćÿŠüî 2:3ǰÝćÖîĆĚîǰspot êĆüĂ÷ŠćÜïîĒñŠîǰTLC ĒúšüìĈÖćøÿĆÜđÖêǰspot ïîēÙøöćēêĒÖ

øöǰTLC   

ǰǰǰǰǰìĈÖćøđêøĊ÷öÙĂúĆöîŤÿĈĀøĆïÖćøìĈ quick column chromatography 	QCC
ǰǰîĈ SiO2 ñÿö

ÖĆïǰn-hexane ÙîĔĀšǰSiO2ǰĂĉ ęöêĆü n-hexane ĒúšüđìúÜĔî Glass Buchner funnels ìĊęöĊđÿšîñŠćî

ýĎî÷ŤÖúćÜǰ9.5 cm ÿĎÜðøąöćèǰ3/4 ×ĂÜÙĂúĆöîŤàċęÜêŠĂÖĆïßčéđÙøČęĂÜÿčââćÖćýǰìĈÖćøđÖúĊę÷ĔĀšñĉüĀîšć

đøĊ÷ïǰìĈÖćøéĎéǰn-hexane ĂĂÖìĉĚÜĒúšüìĉ ĚÜÙĂúĆöîŤĕüšǰ24 ßĆęüēöÜǰîĈÿćøÿÖĆéĔîßĆĚîǰ n-hexane 

îĚĈĀîĆÖǰ3.4522 g ñÿöǰSiO2 đìúÜïîñĉüĀîšć×ĂÜǰSiO2ǰĔîÙĂúĆöîŤǰßąéšü÷êĆüìĈúąúć÷ǰn-hexane 

Ēúąǰdichloromethane ĔîĂĆêøćÿŠüîđìŠćÖĆîêúĂéüĉíĊÖćøüĉđÙøćąĀŤǰ (Isocratic elution)ǰēé÷ßą

ĂĆêøćÿŠüîúąǰ300 ml ĒúąđÖĘïǰfraction úąǰ60 ml ìĆĚÜĀöéǰ38 fraction đöČęĂĕéšÙøïĒúšüǰøąđĀ÷ÿćø

ÿÖĆééšü÷đÙøČęĂÜǰ rotary evaporator ĒúšüêĉéêćöÿćøĔîĒêŠúąǰ fraction éšü÷ÖćøìĈǰTLC ēé÷Ĕßšǰ

mobile phase ÙČĂǰethyl acetate : n-hexane ĂĆêøćÿŠüîǰ��ǰ: 60 Ēúšüøüöǰ fraction ìĊ ęǰspot 

đĀöČĂîǰÖĆîđ×šćéšü÷ÖĆîǰĕéšǰ12 fraction ÝćÖîĆĚîîĈǰfraction ìĊęøüöÖĆîĕðøąđĀ÷éšü÷đÙøČęĂÜøąđĀ÷

ÿčââćÖćýĒúšüßĆęÜîĚĈĀîĆÖÿćøìĊęĕéšǰêĉéêćöÿćøÿĈÙĆâēé÷ÖćøÿĆÜđÖêǰ spot ïîēÙøöćēêĒÖøöǰTLC 

ĒúąîĈǰfraction ìĊęǰ4 öćìĈÖćøĒ÷ÖĔî×ĆĚîêĂîêŠĂĕð 

ǰǰǰǰǰǰǰǰîĈÿćøÿÖĆéǰfraction ìĊęǰ4 ìĊęĕéšÝćÖÖćøÿÖĆéĒ÷Öéšü÷üĉíĊǰQCC öćÿÖĆéĒ÷Öéšü÷üĉíĊÙĂúĆöîŤēÙø

öćēìÖøćôŘǰ	column chromatography;ǰCC
 ēé÷Ĕßšǰstationary phase ÙČĂǰSiO2 ĒúąĔßšǰmobile 
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phase ÙČĂ ethyl acetate : n-hexane ĂĆêøćÿŠüîǰ��ǰ: 60ǰēé÷đêøĊ÷öÙĂúĆöîŤ×îćéǰ3 x 90 cm 

ĒúšüîĈǰSiO2  ñÿöǰmobile phase ïøøÝčúÜĔîÙĂúĆöîŤǰßąéšü÷êĆüìĈúąúć÷ÝîÙĂúĆöîŤĂĉęöêĆüǰÝćÖîĆĚî

ĔßšĀúĂéĀ÷éǰ 	dropper
ǰĀ÷éÿćøÿÖĆéǰ fraction ìĊęǰ4 ñŠćîÙĂúĆöîŤúÜïîàĉúĉÖćđÝúǰĒúšüßąéšü÷ǰ

mobile phase ÝćÖîĆĚîđÖĘïÿćøìĊęßąĕéšÝćÖÙĂúĆöîŤÙøĆĚÜúąǰ60 mlǰđÖĘïÝîÖüŠćÿćøĔîÙĂúĆöîŤÝąëĎÖßą

ĂĂÖöćÝîĀöéĀøČĂàĉúĉÖćđÝúÖúć÷đðŨîÿĊ×ćüǰÝćÖîĆĚîêĉéêćöÿćøĔîĒêŠúąǰfraction éšü÷ÖćøìĈǰTLC 

ēé÷Ĕßšǰmobile phase ÙČĂǰethyl acetate : n-hexane ĂĆêøćÿŠüîǰ��ǰ: 60 Ēúšüøüöǰfraction ìĊęöĊǰ

spot ĔÖúšđÙĊ÷ÜÖĆîǰÝćÖîĆĚîîĈǰfraction ìĊęøüöÖĆîĒúšüîĈĕðøąđĀ÷éšü÷đÙøČęĂÜǰrotary evaporator 

ĒúšüßĆęÜîĚĈĀîĆÖÿćøìĊęĕéšǰÝćÖîĆĚîêĉéêćöÿćøąÿĈÙĆâēé÷ÖćøÿĆÜđÖêÿĊǰspot ïîēÙøöćēêĒÖøöǰTLC ĕéš

ÿćøêĆüĂ÷ŠćÜǰUnknown ĒúšüîĈÿćøìĊęĒ÷ÖĕéšĕðóĉÿĎÝîŤđĂÖúĆÖþèŤéšü÷đìÙîĉÙîĉüđÙúĊ÷øŤĒöÖîĊìĉÖđø

ēàĒîîàŤǰ	Nuclear Magnetic Resonance Spectroscopy, NMR) 

     3.5 ÖćøóĉÿĎÝîŤđĂÖúĆÖþèŤìćÜđÙöĊ 

ǰǰǰǰǰĔîÖćøóĉÿĎÝîŤēÙøÜÿøšćÜìćÜđÙöĊ×ĂÜÿćøïøĉÿčìíĉĝìĊęĒ÷ÖĕéšÝćÖĔïÿčóøøèĉÖćøŤÝąĔßšĀúć÷đìÙîĉÙ

ðøąÖĂïđ×šćéšü÷ÖĆîĕéšĒÖŠǰÖćøÿĆÜđÖêÖćøéĎéÖúČîĒÿÜǰUV ìĊęÙüćö÷ćüÙúČęîǰ254 Ēúąǰ366 nm Öćø

êøüÝÿĊ×ĂÜǰspot ïîēÙøöćēêĒÖøöǰTLC éšü÷ǰvanillin-sulfuric acid spray reagent ĒúąđìÙîĉÙ 

NMR đðøĊ÷ïđìĊ÷ïÖĆïÿćøìĊęđÙ÷öĊøć÷ÜćîöćÖŠĂîĀîšćǰđóČęĂĔĀšÖćøóĉÿĎÝîŤēÙøÜÿøšćÜđÖĉéÙüćöîŠćđßČęĂëČĂ

öćÖìĊęÿčé 

ǰǰǰǰǰîĈÿćøêĆüĂ÷ŠćÜ ĕðóĉÿĎÝî ŤđĂÖúĆÖþèŤéšü÷üĉí ĊǰNMR ēé÷ÿŠÜü ĉđÙøćąĀŤìĊ ęÙèąüĉì÷ćýćÿêøŤǰ

öĀćüĉì÷ćúĆ÷ïĎøóćǰüĉđÙøćąĀŤéšü÷đìÙîĉÙ 1H Ēúąǰ13C-NMR 	400 MHz ÿĈĀøĆï 1H Ēúąǰ100 MHz  

ÿĈĀøĆïǰ13C
 ĔßšêĆüìĈúąúć÷ÙČĂǰChloroform-d (CDCl3
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ïììĊęǰ4 

ñúÖćøüĉÝĆ÷ 

4.1ǰÖćøđÖĘïêĆüĂ÷ŠćÜÿöčîĕóø 

ÜćîüĉÝĆ÷îĊĚđÖĘïêĆüĂ÷ŠćÜÝćÖĔïêšîÿčóøøèĉÖćøŤǰ	C� regium) öĀćüĉì÷ćúĆ÷ïĎøóćǰüĉì÷ćđ×ê

ÿøąĒÖšüǰÝĆÜĀüĆéÿøąĒÖšüǰĔîüĆîìĊęǰ��ǰóùýÝĉÖć÷îǰ����ǰöĊðøĉöćèĔïÿéøüöÖĆîĒúšüîĈĕðßĆęÜîĚĈĀîĆÖ

ĕéšǰ�����ǰkg ĒúšüîĈĕðìĈĔĀšĒĀšÜéšü÷ǰhot air oven ìĊęĂčèĀõĎöĉǰ��ǰoC đöČęĂìĈĔĀšĒĀšÜîĈĕðßĆęÜîĚĈĀîĆÖǰ

ĕéšîĚĈĀîĆÖǰ����ǰkg ĒúąđöČęĂêćÖÝîĒĀšÜÿîĉìĒúšüìĈÖćøïéêĆüĂ÷ŠćÜĔïêšîÿčóøøèĉÖćøŤéšü÷đÙøČ ęĂÜǰ

hammer mill  

4.2ǰÖćøÿÖĆéĒúąĒ÷ÖÿćøĔĀšïøĉÿčìíĉĝ 

ÖćøÿÖĆéĔïÿčóøøèĉÖćøŤîĈĔïĒĀšÜìĊęúé×îćéĒúšüǰðøĉöćèǰ������ǰg ĀöĆÖéšü÷ǰ��% đĂìć

îĂú ��� L (�ǰÙøĆĚÜ
ǰĒÿéÜÖøąïüîÖćøĀöĆÖéĆÜøĎðìĊęǰ��ǰđöČęĂĀöĆÖđÿøĘÝĒúšüĕéšÿćøÿÖĆéĀ÷ćïǰ��% đĂ

ìćîĂúǰ����� g øšĂ÷úą×ĂÜÿćøÿÖĆéìĊęĕéšđìŠćÖĆïǰ����ǰđöČęĂđðøĊ÷ïđìĊ÷ïÖĆïîĚĈĀîĆÖĔïĒĀšÜǰ������ g 

îĈÿćøÿÖĆéĀ÷ćïìĊ ęĕéšöćÿÖĆéĒ÷ÖêŠĂéšü÷êĆüìĈúąúć÷ĕéšĒÖŠǰ n-hexane, ethyl acetate Ēúąǰ

methanol êćöúĈéĆïǰÝćÖîĆĚîßĆęÜîĚĈĀîĆÖÿćøĔîĒêŠúąÿŠüîĕéšîĚĈĀîĆÖÿćøÿÖĆéǰ����, ����ǰĒúąǰ���� 

g êćöúĈéĆïǰ 

đðøĊ÷ïđìĊ÷ïîĚĈĀîĆÖ×ĂÜÿćøÿÖĆéìĊęĕéšĔîĒêŠúąêĆüìĈúąúć÷ÖĆïîĚĈĀîĆÖÿćøÿÖĆéĀ÷ćïǰ ĕéšøšĂ÷

úą×ĂÜÿćøÿÖĆééĆÜêćøćÜìĊęǰ�ǰóïüŠćðøĉöćèîĚĈĀîĆÖĔîßĆĚîǰn-hexane öĊöćÖìĊęÿčéǰĒÿéÜüŠćöĊÿćøÿĈÙĆâ

ìĊęĕéšđðŨîÿćøìĊęöĊ×ĆĚüêęĈ 

 

 

øĎðìĊęǰ16 ÖćøĀöĆÖéšü÷ǰ50% ethanol 

•
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êćøćÜìĊęǰ�ǰĒÿéÜîĚĈĀîĆÖ×ĂÜÿćøÿÖĆéÝćÖĔïêšîÿčóøøèĉÖćøŤǰ	C. regium
ǰìĊęÿÖĆéĒ÷Öéšü÷êĆüìĈ

úąúć÷ǰhexane, ethyl acetate Ēúąǰmethanol 

ÖćøÿÖĆééšü÷êĆüìĈúąúć÷ ðøĉöćèÿćøÿÖĆéǰ	g
 øšĂ÷úą×ĂÜÿćøÿÖĆéđöČęĂ

đðøĊ÷ïđìĊ÷ïÖĆïÿćøÿÖĆéĀ÷ćï 

n-hexane ���� ����� 

ethyl acetate ���� ����� 

methanol ���� ����� 

 

đöČ ęĂîĈÿćøÿÖĆéĀ÷ćïöćüĉđÙøćąĀŤĀćéšü÷øąïïéšü÷đìÙîĉÙǰTLCǰēé÷ĔßšøąïïÙČĂ ethyl 

acetate :n-hexane ĔîĂĆêøćÿŠüîǰ���ǰĒúąđöČęĂÿĆÜđÖêēÙøöćēêĒÖøöǰTLC ìĊęǰUV 366 nm óïǰspot 

ÿĊđĀúČĂÜđøČĂÜĒÿÜÙćéüŠćđðŨîÿćøÖúčŠöôúćēüîĂ÷éŤ ĒúąđöČęĂÿđðø÷Ťéšü÷ǰvanillin-sulfuric acid spray 

reagentǰóïǰspot ÿĊöŠüÜǰÙćéüŠćđðŨîÿćøÖúčŠöÿđêĂøĂ÷éŤ Ēúąóïǰspot ÿĊîĚĈđÜĉîÙćéüŠćđðŨîÿćøÖúčŠöǰ

ôŘîĂúúĉÖǰĒÿéÜéĆÜøĎðìĊęǰ��ǰđöČęĂîĈ×šĂöĎúđðøĊ÷ïđìĊ÷ïÖĆïÜćîüĉÝĆ÷ìĊęöĊÖćøøć÷ÜćîÖŠĂîĀîšć	��
ǰóïüŠć

ĒÿéÜñúêøÜÖĆîēé÷óïÿćøÖúčŠöÙúĂēøôŗúúŤǰôŘîĂúúĉÖǰĒúąǰÿđêĊ÷øĂ÷éŤǰ 

 

        

øĎðìĊęǰ�� ĒÿéÜǰspot ×ĂÜÿćøÿÖĆéĀ÷ćïǰ��% ethanolǰÿĆÜđÖêéšü÷êćđðúŠćǰ	Ö
ǰĒúąǰspray éšü÷ǰ

Anisaldehyde 	×
 

 

ǰǰǰǰǰǰǰǰÝćÖîĆĚîîĈÿćøÿÖĆéĀ÷ćïìĊęÿÖĆééšü÷ǰn-hexane öćĒ÷Öÿćøéšü÷ÙĂúĆöîŤēÙøöćēêÖøćôŘēé÷Ĕßš

øąïïđéĊ÷üÖĆïǰTLC ÙČĂǰøąïïǰ���ǰethyl acetate Ĕîǰn-hexaneǰĒÿéÜéĆÜøĎðìĊęǰ�� 

(Ö) (×) 
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             �  

øĎðìĊęǰ�� ĒÿéÜÖćøĒ÷Öÿćøéšü÷ǰColumn chromatography 

ēé÷ÖŠĂîìĊęÝąöĊÖćøĒ÷ÖÿćøîĆĚîÝąöĊÖćøđêøĊ÷öǰSilica gel ēé÷îĈĕðßĆęÜöĊîĚĈĀîĆÖǰ��ǰg Ēúšü

ĀúĆÜÝćÖîĆĚîöĊÖćøđêĉöǰethyl acetate :n-hexane ĔîĂĆêøćÿŠüîǰ���ǰúÜĕðĒúšüÙîĔĀšđ×šćÖĆîǰĒúąîĈĕð

đìĔÿŠÙĂúĆöîŤđóČęĂìĈÖćøĒóĘÙÙĂúĆöîŤđêøĊ÷öóøšĂöÿĈĀøĆïÖćøēĀúéÿćøúÜĕðĔîÙĂúĆöîŤǰēé÷Öćøïüî

ÖćøĒóĘÙÙĂúĆöîŤĔßšđüúćðøąöćèǰ�ǰßĆęüēöÜđóČęĂîĆęÜđÙćąĔĀšÙĂúúĆöîŤĒîŠîǰđóČęĂĔĀšđÖĉéÖćøĒ÷ÖÿćøìĊęöĊ

ÙüćöïøĉÿčìíĉĝǰĒúšüðúŠĂ÷ìĉĚÜĕüšǰ�ǰüĆîēé÷öĊÖćøðŗéìĊęðúć÷ÙĂúĆöîŤđóČęĂĕöŠĔĀšÿćøúąúąúć÷øąđĀ÷ĂĂÖĕðǰ

ĒúšüüĆîøčŠÜ×ċĚîöćìĈÖćøēĀúéÿćøúÜĕðĔîÙĂúĆöîŤĒúšüøĂøĆïÿćøÿÖĆéêĆĚÜĒêŠđüúćǰ����ǰî�ǰÝîëċÜǰ�����ǰ

î�ǰÝîÖüŠćÿćøÿÖĆéÝąöĊÿĊĔÿĒÿéÜüŠćÿćøëĎÖĒ÷ÖĂĂÖöćĀöéĒúšü 

ĀúĆÜÝćÖìĊęĒ÷Öÿćøéšü÷ÙĂúĆöîŤēÙøöćēêÖøćôŘĒúšüîĆĚîǰöĊÖćøøĂÜøĆïÿćøÿÖĆéìĆĚÜĀöéēé÷Ĕßš

ĀúĂéìéúĂÜðøąöćèǰ���ǰĀúĂéǰĀúĆÜÝćÖîĆĚîîĈđ×šćêĎ šÙüĆîđóČęĂìĈÖćøøąđĀ÷ÿćøÿÖĆéĔĀšöĊÙüćö

đ×šö×šîǰĒÿéÜéĆÜøĎðìĊęǰ�� 

 

 

øĎðìĊęǰ��ǰĒÿéÜĀúĂéìéúĂÜìĊęøĂÜøĆïÿćøÿÖĆé 
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ĀúĆÜÝćÖîĆĚîîĈÿćøÿÖĆéìĊęøąđĀ÷ÝîöĊÙüćöđ×šö×šîĒúšüîĈĕðìéÿĂïéšü÷ǰTLC ēé÷ÖćøìéÿĂï

îĆĚîÝąöĊÖćøìéÿĂïēé÷ĔßšĀúĂéđüšîǰ�ǰĀúĂéǰêĆüĂ÷ŠćÜđßŠîǰÖćøìéÿĂïǰSpot TLC ÝąĔßšĀúĂéúĈéĆï

ìĊęǰ�
ǰ�
ǰ�
ǰ��
ǰ��
ǰļ�ǰđóČęĂĔĀšÜŠć÷ĒúąđðŨîÖćøðøąĀ÷ĆéđüúćêŠĂÖćøìéÿĂïǰTLC ĒúąëšćđÝĂǰSpot ìĊę

öĊÙŠćǰRf ìĊęêøÜÖĆîÝąîĈÿćøÿÖĆéÝćÖĀúĂéìéúĂÜîĆĚîøüöđðŨîĀúĂéđéĊ÷üÖĆîĒúąîĈĕðìĈǰTLC ĂĊÖÙøĆĚÜǰ 

ĀúĆÜÝćÖìĊęìĈÖćøìéÿĂïǰTLC đÿøĘÝÿĉĚîĒúšüǰîĈĕðÿŠĂÜǰìĊęǰUV ���ǰnmǰóïüŠćĀúĂéìĊę

ðøąöćèǰ���ǰıǰ���ǰóïÿćøïøĉÿčìíĉĝǰĒúąǰìéÿĂïéšü÷ǰVanillin-sulfuric acid spray reagentǰóïǰ

spot éĆÜõćóøĎðìĊęǰ�� 

  

øĎðìĊęǰ�� ĒÿéÜñúǰspot ×ĂÜÿćøÝćÖÖćøĒ÷Öÿćøéšü÷ǰColumn chromatography ïîǰTLC ÝćÖ

ÖćøÿŠĂÜìĊęǰUV 366 nm 

ēé÷ÿŠüîÿĊĒéÜìĊęüÜĕüšǰđðŨîÿćøÿÖĆéĀ÷ćïĔîêĈĒĀîŠÜĒøÖǰĒúąêĈĒĀîŠÜëĆéöćđðŨîÿćøÿÖĆéìĊęëĎÖ

Ē÷ÖĂĂÖöćÖŠĂîǰàċęÜđðŨîÿćøìĊęĕöŠöĊÿĊĒúą÷ĆÜĕöŠïøĉÿčìíĉ ĝǰĒúąÿćøìĊęÿîĔÝÝąĂ÷ĎŠĔîÿŠüî×ĂÜÿĊîĚĈđÜĉî

êĈĒĀîŠÜìĊęǰ��ǰđðŨîêšîĕðǰàċęÜÿćøìĊęĕéšîĆĚîÝąđðŨîÿćøöĊöĊ×ĆĚüìĊęêęĈǰ đîČęĂÜÝćÖĔßšǰMobile phase ìĊęêęĈǰÿćø

ìĊęöĊ×ĆĚüêęĈÝċÜĒ÷ÖĂĂÖöćÖŠĂîǰ 

ĀúĆÜÝćÖîĆĚîöĊÖćøđÖĘïÿćøÝćÖĀúĂéìéÿĂïĒúąöĊÖćøßĆęÜîĚĈĀîĆÖ×ĂÜÿćøïøĉÿčìíĉĝǰàċęÜöĊîĚĈĀîĆÖǰ

���ǰmg ĀúĆÜÝćÖîĆĚîîĈĕðóĉÿĎÝîŤēÙøÜÿøšćÜÿćøïøĉÿčìíĉĝéšü÷ǰSpectroscopy êŠĂĕðǰēé÷ÿŠÜüĉđÙøćąĀŤìĊę

Ùèąüĉì÷ćýćÿêøŤǰöĀćüĉì÷ćúĆ÷ïĎøóć 

4.3 ÖćøóĉÿĎÝîŤēÙøÜÿøšćÜÿćøïøĉÿčìíĉĝéšü÷ǰ���ǰMHzǰ1H-Nuclear magnetic resonance 
spectroscopy 

îĈÿćøìĊęĒ÷ÖĕéšöćóĉÿĎÝîŤēÙøÜÿøšćÜéšü÷đìÙîĉÙǰ 1H-NMR ìĊęǰ400 MHz ēé÷ĔßšêĆüìĈúąúć÷Ĕßš

êĆüìĈúąúć÷ÙČĂǰchloroform-d (CDCl3) ÝćÖîĆĚîöĊÖćøÝĈúĂÜēÙøÜÿøšćÜ×ĂÜÿćøĂĂÖöćǰ 

ÝćÖÖćøóĉÿĎÝîŤēÙøÜÿøšćÜÝćÖúĆÖþèąÿđðÖêøĆöǰÿćøǰUnknown ìĊęóï öĊÙŠćǰintegration 

×ĂÜǰproton øüöǰ�ǰ18  ĒúąóïÿĆââćèǰexchangeable proton = 1 ĒÿéÜüŠćǰöĊǰproton Ă÷ĎŠĔî

ēÙøÜÿøšćÜǰ×ĆĚîêęĈǰ18 proton öĊÖćøóïÿĆââćèìĊęÿĈÙĆâìĊęÙŠćǰChemical shifts ìĊęǰɷǰ����ǰ	s
ǰđðŨîǰ
exchangeable proton ìĊęǰɷǰ����ǰ	m
ǰîĂÖÝćÖîĊĚđøć÷ĆÜóïÿĆââćèǰMethyl 	triplet
ǰ�ǰÿĆââćèǰ
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	J = 6.0ǰHz
ǰàċęÜÝćÖÙŠćǰintegration ×ĂÜǰproton ìĈĔĀšđøćìøćïÝĈîüîǰproton ìĆĚÜĀöéđìŠćÖĆï 18 

protons ēé÷ǰUnknown 1ǰ÷ĆÜĕöŠÿćöćøëóĉÿĎÝîŤēÙøÜÿøšćÜ×ĂÜÿćøßîĉéîĊĚĕéšǰÖøąïüîÖćøóĉÿĎÝîŤ

đĂÖúĆÖþèŤēÙøÜÿøšćÜìćÜđÙöĊĂ÷ĎŠĔîÖøąïüîǰÖćøÿŠÜêĆüĂ÷ŠćÜüĉđÙøćąĀŤđóĉęöđêĉöǰàċęÜÝćÖ×šĂöĎúìĊęÿøčðĕéšǰ

óïēÙøÜÿøšćÜ×ĂÜÿćøïćÜÿŠüîĒÿéÜéĆÜøĎðìĊęǰ�� ĒúąÝćÖÖćøýċÖþć×šĂöĎúìĊęñŠćîöć	15
ǰøüöìĆĚÜ×šĂöĎú

×ĂÜǰ1H-NMRǰĒúąǰñú×ĂÜēÙøöćēêÖøćôŘ×ĂÜǰUnknown 1 öĊÙüćöđðŨîĕðĕéšüŠćîŠćÝąđðŨîÿćøĔîÖúčŠö

đìĂøŤóĊî  

                                  

HO
G  8.03                ǰ

HO
H

G  4.20, m               
CH3H G  0.90

 
 

øĎðìĊęǰ��ǰĒÿéÜëċÜēÙøÜÿøšćÜ×ĂÜÿćøïćÜÿŠüîìĊęđðŨîĕðĕéšĔîÖćøĒðúñúÝćÖǰ�H NMR 

 

 

øĎðìĊęǰ�� ñúÖćøüĉđÙøćąĀŤêĆüĂ÷ŠćÜÿćøÿÖĆééšü÷ǰ1H-NMR spectroscopy ×ĂÜÿćøïøĉÿčìíĉĝ (400 MHz, CDCl3)

  

êćøćÜìĊęǰ� ĒÿéÜ×šĂöĎúǰ1H-NMR ×ĂÜÿćø Unknown 1 (400 MHz, CDCl3)    

ɷH (J in Hz) Integration ofǰ
proton 

Group 

8.03 br sǰ 1 OH 
4.20 m 1 CH 
1.67 m 3 CH2 

1.19 ı 1.42 m 8 CH + CH2 
0.80 ı 0.90 t + m 5 CH3 + CH2 or 2CH 

Total 18 - 
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ÝćÖ×šĂöĎúĔîêćøćÜǰđøćÿćöćøëĒïŠÜßîĉé×ĂÜǰproton ĕéšđðŨîǰ�ǰßîĉéǰĕéšĒÖŠǰ 

1. OH Ă÷ŠćÜîšĂ÷ǰ   �ǰĀöĎŠ 

2. CH3 	triplet
ǰ   �ǰĀöĎŠ 

3. CH 	chemical shift = 4.20
 �ǰĀöĎŠ 

4. CH2ǰ�ǰCH              ðøąöćè ��ǰĀöĎŠ 

îĂÖÝćÖîĊĚĂćÝóïǰexchangeable protonǰìĊęĂćÝĕöŠđÖĉéÿĆââćèđóĉęö×ċ ĚîĕéšĂĊÖǰàċ ęÜÝćÖÖćø

üĉđÙøćąĀŤ×šĂöĎúǰ1H NMR spectrum óïüŠćǰÿĆââćèǰproton ÿŠüîĔĀâŠĂ÷ĎŠĔîßŠüÜǰlow field ìĈĔĀš

øąïčĕéšüŠćĕöŠöĊǰproton ìĊęđðŨîóĆîíąÙĎŠĂ÷ĎŠĔîēÙøÜÿøšćÜîĊĚ ĒúąǰúĆÖþèą×ĂÜǰ1H NMR spectroscopy 

ÿćöćøëìĈîć÷ĕéšüŠćđðŨîÿćøÖúčŠöǰTerpenes  
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ïììĊęǰ5 

ÿøčðĒúąüĉÝćøèŤñúÖćøüĉÝĆ÷ 

ÖćøýċÖþćĂÜÙŤðøąÖĂïìćÜđÙöĊÝćÖÖćøĒ÷ÖÿÖĆéÿćøÝćÖĔïêšîÿčóøøèĉÖćøŤǰ 	C. regium
ǰēé÷

ÖćøĀöĆÖéšü÷êĆüìĈúąúć÷ǰ��% đĂìćîĂú ĀúĆÜÝćÖîĆĚîöĊÖćøÿÖĆéĒ÷ÖêŠĂéšü÷êĆüìĈúąúć÷ǰ3 ßîĉéÙČĂǰ

n-hexane, ethyl acetate Ēúąǰmethanol ĀúĆÜÝćÖîĆĚîîĈÿćøìĊęĕéšöćìéÿĂïđïČĚĂÜêšîéšü÷ǰTLC 

ĒúąöĊÖćøĒ÷Öÿćøïøĉÿčìíĉ ĝéšü÷üĉíĊÙĂúĆöîŤēÙøöćēêÖøćôŘǰĒúąöĊÖćøóĉÿĎÝîŤēÙøÜÿøšćÜéšü÷đìÙîĉÙ  

nuclear magnetic resonance spectroscopy 

ēé÷ÖćøĒ÷Öÿćøïøĉÿčìíĉ ĝîĆĚîēé÷ĔßšđìÙîĉÙÙĂúĆöîŤēÙøöćēêÖøćôŘǰēé÷ĔßšüĆäõćÙÙÜìĊęđðŨîǰ

Silica gel ĒúąǰĔßšüĆäõćÙđÙúČęĂîìĊęÙČĂǰethyl acetate :n-hexane ĔîĂĆêøćÿŠüîǰ���ǰàċęÜÿćøïøĉÿčìíĉĝìĊę

Ē÷ÖĂĂÖöćĕéšîĆĚîöĊîĚĈĀîĆÖǰ���ǰmgǰēé÷öĊúĆÖþèąđðŨî×ĂÜĒ×ĘÜìĊęöĊÿĊ×ćüǰàċęÜöĊÙčèÿöïĆêĉÙČĂǰöĊ×ĆĚüìĊęêęĈǰ

ÿćöćøëđøČĂÜĒÿÜǰUV ìĊęǰ���ǰnm  

ÿćøïøĉÿčìíĉĝìĊęóïîĆĚîđðŨîÿćøìĊęĕöŠđÙ÷öĊÖćøøć÷ÜćîöćÖŠĂîđöČęĂđìĊ÷ïÖĆïÖćøýċÖþćüøøèÖøøö

ìĊęñŠćîöćǰēé÷ÙćéüŠćîŠćÝąđðŨîÿćøĔîÖúčŠöđìĂøŤóĊî ìĊęĂćÝÝąđðŨîĀîċęÜĔîîĚĈöĆîĀĂöøąđĀ÷ìĊęóïĔîĔï

ÿčóøøèĉÖćøŤǰĒêŠéšü÷×šĂÝĈÖĆééšćîÜïðøąöćèĒúąđüúćǰìĈĔĀš÷ĆÜĕöŠÿćöćøëóĉÿĎÝîŤēÙøÜÿøšćÜ×ĂÜÿćø

ßîĉéîĊĚĕéšǰÖøąïüîÖćøóĉÿĎÝîŤđĂÖúĆÖþèŤēÙøÜÿøšćÜìćÜđÙöĊĂ÷ĎŠĔîÖøąïüîǰÖćøÿŠÜêĆüĂ÷ŠćÜüĉ đÙøćąĀŤ

đóĉęöđêĉöǰàċęÜÝćÖ×šĂöĎúìĊęÿøčðĕéšǰóïēÙøÜÿøšćÜ×ĂÜÿćøïćÜÿŠüîđìŠćîĆĚî 

HO
G  8.03                ǰ

HO
H

G  4.20, m               

CH3H G  0.90
 

ēé÷đöČęĂöĊÖćøÝĈúĂÜÖćøđ×Ċ÷îēÙøÜÿøšćÜ×ĂÜÿćøÝćÖ×šĂöĎú×ĂÜÿđðÖêøĆöÝćÖÖćøóĉÿĎÝîŤ

ēÙøÜÿøšćÜéšü÷ǰ�H NMR ĒúąÙčèÿöïĆêĉ×ĂÜÿćøïøĉÿčìíĉĝìĊęĒ÷ÖĂĂÖöćĕéšǰÿćöćøëÝĈúĂÜēÙøÜÿøšćÜ

ĂĂÖöćĕéšéĆÜîĊĚ 
 

H

H
X:  CH3  = 1 
Y:  OH   = 1++

XY

 
      

 

←
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×šĂđÿîĂĒîą   

��ǰ×šĂđÿîĂĒîąĔîÖćøîĈñúÖćøüĉÝĆ÷ĕðĔßš 

ǰǰǰ���ǰĕéš×šĂöĎúóČĚîåćî×ĂÜÿćøïøĉÿčìíĉĝÝćÖÿčóøøèĉÖćøŤǰđóČęĂîĈĕðýċÖþćùìíĉĝìćÜßĊüõćóêŠćÜǰėǰêŠĂĕðǰ 

   1.2 îĈĕðóĉÿĎÝîŤ×ĂÜÿćøđóĉęöđêĉöēé÷ĔßšđìÙîĉÙǰ��C-NMR/�D-NMR đóČęĂĔĀšìøćïēÙøÜÿøšćÜìĊę

ĒîŠîĂî×ĂÜÿćøïøĉÿčìíĉĝìĊęĒ÷ÖĂĂÖöćĕéš 

��ǰ×šĂđÿîĂĒîąĔîÖćøüĉÝĆ÷ÙøĆĚÜêŠĂĕð 

ǰǰǰ���ǰîĈÿćøïøĉÿčìíĉĝĕðìéÿĂïùìíĉĝìćÜßĊüõćóêŠćÜǰė 

ǰǰǰ���ǰîĈÿŠüîĂČęîǰėǰ×ĂÜêšîÿčóøøèĉÖćøŤĕðýċÖþćĂÜÙŤðøąÖĂïìćÜđÙöĊêŠĂǰđßŠîǰúĈêšîǰÖĉęÜǰøćÖǰĔï 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



27 
 

 

ïøøèćîčÖøö 

1. ÖøąìøüÜÿćíćøèÿč×ĒúąĂÜÙŤÖøõćÙøĆå-đĂÖßî. ĒñîĒöŠïìĒĀŠÜßćêĉǰüŠćéšü÷ÖćøóĆçîć

ÿöčîĕóøĕì÷ǰÞïĆïìĊęǰ1 ó.ý.2560-2564. îîìïčøĊ: ÖøöóĆçîćÖćøĒóì÷ŤĒñîĕì÷ĒúąÖćøĒóì÷Ť

ìćÜđúČĂÖǰÖøąìøüÜÿćíćøèÿč×; 2559. 

2. ÿĈîĆÖÜćîÙèąÖøøöÖćøĂćĀćøĒúą÷ć�ǰđÿšîìćÜóĆçîćÿöčîĕóøĕì÷ÿĎŠÙüćö÷ĆęÜ÷Čî�ǰMed & 

herb 2558;2	5
:6. 

3. åćî×šĂöĎúđÙøČęĂÜ÷ćÿöčîĕóøÙèąđõÿĆßýćÿêøŤöĀćüĉì÷ćúĆ÷ĂčïúøćßíćîĊ. ÙĈđÜćą

[ĂĉîđêĂøŤđîĘê]. 2553 [đ×šćëċÜđöČęĂǰ11 öĊîćÙö 2565]; ìĊęöć: http://www.thaicrudedrug.com/ 

main.php?action=viewpage&pid=4 

4. åćî×šĂöĎúđÙøČęĂÜ÷ćÿöčîĕóøÙèąđõÿĆßýćÿêøŤöĀćüĉì÷ćúĆ÷ĂčïúøćßíćîĊ. ÿčóøøèĉÖćøŤǰ

[ĂĉîđêĂøŤđîĘê]. 2553 [đ×šćëċÜđöČęĂǰ11 öĊîćÙö 2565];ǰìĊęöć: http://www.thaicrudedrug.com/ 

main.php?action=viewpage&pid=34 

5. åćî×šĂöĎúđÙøČęĂÜ÷ćÿöčîĕóøÙèąđõÿĆßýćÿêøŤöĀćüĉì÷ćúĆ÷ĂčïúøćßíćîĊ. ×öĉĚîßĆî

[ĂĉîđêĂøŤđîĘê]. 2553 [đ×šćëċÜđöČęĂǰ11 öĊîćÙö 2565]; ìĊęöć: http://www.thaicrudedrug.com/ 

main.php?action=viewpage&pid=41 

6. Smith J. ANNATTO EXTRACTS. CTA. 2006;4. 

7. Kewscience. Cochlospermum regium (Schrank) Pilg [online]. n.d. [cited 2020 

Jul 10 ]; Available from: https://wcsp.science.kew.org/namedetail.do?name_id=44548  

8. Nunes G, Silva M, Resende Ud, Siqueira J. Plantas medicinais comercializadas 

por raizeiros no Centro de Campo Grande. Revista Brasileira de Farmacognosia 

2003;13(2):83-92. 

9. Correa de Oliveira C, de Siqueira J, BORGES DE SOUZA K, Rezende U. 

Antibacterial activity of rhizomes from Cochlospermum regium: preliminary results. 

Fitoterapia (Milano) 1996;67(2):176-7. 

10. Souza CDd, Felfili JM. Uso de plantas medicinais na região de Alto Paraíso de 

Goiás. GO. Brasil: 2006. 

11. Moreira DL, Guarim-Neto G. Los usos múltiples de las plantas de Sabana: un 

estudio de la comunidad" Sitio Pindura", Rosário Oeste, Mato Grosso, Brasil. 

Polibotánica 2009;(27):159-90. 



28 
 

 

12. Solon S, Carollo CA, Brandão LFG, Macedo CdSd, Klein A, Dias-Junior CA, et al. 

Phenolic derivatives and other chemical compounds from Cochlospermum regium. 

Química Nova 2012;35(6):1169-72. 

13. Paula Bicudo B, Rodrigues AB, Mendonça MM, Borges RR, Almeida AA, Oliveira 

KMP, editors. Evaluation of antibacterial and antifungal activity of ethanolic extract of 

Cochlospermum regium (Cochlospermaceae) leaf, a medicinal plant from the 

Cerrado of Brazil. BMC Proc 2014;8(Suppl 4):72. 

14. Fangkrathok N, Deeharing S, Petshri W, Yahauyai J, Nontakham J, Siripong P, et 

al. Antioxidant and Antityrosinase Activities of Cochlospermum regium Twig, Petal 

and Leaf Extracts. TJPS 2017;41(5):13. 

15. ÖŠĂÜÖćîéćǰß÷ćöùê. úĆÖþèąðøąÝĈüÜýŤóøøèĕöš.ǰÖøčÜđìóĄ: ÖøöĂčì÷ćîĒĀŠÜßćêĉÿĆêüŤðść

ĒúąóøøèóČß; 2548. 

16. ÙèąÖøøöÖćøòść÷ĀćìčîöĎúîĉíĉÿüîĀúüÜø.9.ǰóøøèĕöšĔîÿüîĀúüÜǰø.9. ÖøčÜđìóĄ: éŠćîÿčì

íćÖćøóĉöóŤ; 2531. 

17. ÿĈîĆÖĀĂÿöčéÖúćÜǰöĀćüĉì÷ćúĆ÷øćöÙĈĒĀÜ. éĂÖĕöšðøąÝĈöĀćüĉì÷ćúĆ÷øćöÙĈĒĀÜ

[ĂĉîđêĂøŤđîĘê]. 2558 [đ×šćëċÜđöČęĂǰ11 öĊîćÙö 2565]; ìĊęöć: https://www.lib.ru.ac.th/about/ 

supannikar.php 

18. Leonardi M, Giovanelli S, Cioni PL, Flamini G, L. P. Evaluation of volatile 

constituents of Cochlospermum angolense. Nat Prod Commun 2012;7(5):629-32. 

19. Almeida S, C. X., Lemos T, L. G., Silveira ER, Pessoa ODL. Volatile and non-

volatile chemical constituents of Cochlospermum vitifolium (Willdenow) Sprengel. 

2VÂvNǰ/PWBǰ����������-60. 

20. Miranda TF, Bonamigo TR, Silva JD, Vasconcelos P, Félix JM, Caedoso CAL, et 

al. Chemical constituents of Cochlospermum regium (Schrank) Pilg. root and its 

antioxidant, antidiabetic, antiglycation and anticholinesterase effects in Wistar rats. 

Biomedicine & Pharmacotherapy 2019;111:1383-92. 

21. Carvalho RS, Carollo CA, de Magallhaes JC, Palumbo JMC, Boaretto AG, Nunes 

e Sa IC, et al. Antibacterial and antifungal activities of phenolic compound-enriched 

ethyl acetate fraction from Cochlospermum regium (mart.Et. Schr.) Pilger roots: 



29 
 

 

Mechanisms of action and synergism with tannin and gallic acid. South African 

Journal of Botany 2018;114:181-7. 

22. Inácio MC, Paz TA, Bertoni BW, Vieira MAR, Marques MOM, Pereira AMS, et al. 

Histochemical investigation of Cochlospermum regium leaves and chemical 

composition of its essential oil. Natural product research 2014;28(10):727-31. 

23. íüĆßßĆ÷ǰýøĊüĉïĎú÷Ť. đìÙîĉÙÖćøĒ÷Ö. ÖøčÜđìóĄ: öĀćüĉì÷ćúĆ÷øćöÙĈĒĀÜ; 2554. 

24. øĆßîĊǰêĆèæąóćîĉßÖčú. ÿđðÙēêøÿēÙðŘĔîđÙöĊĂĉîìøĊ÷Ť. ÖøčÜđìóĄ: öĀćüĉì÷ćúĆ÷øćöÙĈĒĀÜ; 

2548. 

25. ýĎî÷ŤîćēîđìÙēîēú÷ĊĒĀŠÜßćêĉ. UV/VIS Spectroscopy [ĂĉîđêĂøŤđîĘê]. n.d. [11 öĊîćÙö

2563]; ìĊęöć: https://www.nanotec.or.th/th/ÜćîïøĉÖćø/ĀšĂÜðäĉïĆêĉÖćøüĉđÙøćąĀ/uvvis-

spectroscopy 

26. ÖøąìøüÜüĉì÷ćýćÿêøŤĒúąđìÙēîēú÷Ċ. đÙøČęĂÜǰFTIR-Raman Spectrometer [ĂĉîđêĂøŤđîĘê]. 

n.d. [11 öĊîćÙö2563]; ìĊęöć: http://stdb.most.go.th/equipment_detail.aspx?id=13624. 

27�  Aguilar Guadarrama. Flavonoids, Sterols and Lignans from Cochlospermum 

vitifolium and their relationship with its liver activity. Molecules 2018;23(8):1952. 

28.  Rakel D. Benign prostatic hyperplasia. Integrative Medicine 2018;601ı607.e1. 

29.  Arya R., Saldanha S. N. Dietary phytochemicals, epigenetics, and colon cancer 

chemoprevention. Epigenetics of Cancer Prevention 2019;205ı229. 

30. Ronald J. Jandacek. Linoleic Acid: A Nutritional Quandary�ǰHealthcare 	Basel
  

2017;5(2):25.               

31. Marangoni F., Agostoni C., Borghi C., Catapano AL., Cena H., Ghiselli A. Dietary 

linoleic acid and human health: Focus on cardiovascular and cardiometabolic effects, 

Atherosclerosis 2019;292:90-98. 

32. Prabhakara Rao P., Narsing Rao G., Jyothirmayi T., Satyanarayana A., Karuna M. 

S. L., Prasad R. B. N. Characterisation of seed lipids from Bixa orellana and 

Trachyspermum copticum. J Am Oil Chem Soc 2015; 92(10) 



30 
 

 

 

 

 

 

 

 

 

 

õćÙñîüÖǰÖ 

 

 

 

 

 

 

 

 

 

 

 

 

 



31 
 

 

øć÷ÜćîÿøčðÖćøđÜĉî 

ēÙøÜÖćøüĉÝĆ÷ðøąđõìÜïðøąöćèđÜĉîøć÷ĕéšÙèąđõÿĆßýćÿêøŤǰöĀćüĉì÷ćúĆ÷ïĎøóć 

ðøąÝĈðŘÜïðøąöćèǰó�ý�ǰ�����ǰöĀćüĉì÷ćúĆ÷ïĎøóć 

 

ßČęĂēÙøÜÖćøǰÖćøýċÖþćĂÜÙŤðøąÖĂïìćÜđÙöĊÝćÖĔïêšîÿčóøøèĉÖćøŤ 

ßČęĂĀĆüĀîšćēÙøÜÖćøüĉÝĆ÷ñĎšøĆïìčîǰĂ�éø�ÿčîĆîêŤǰĔÝÿöčìø 

øć÷ÜćîĔîßŠüÜêĆĚÜĒêŠüĆîìĊęǰ��ǰóùýÝĉÖć÷îǰ����ǰëċÜǰ12 đöþć÷îǰ���� 

øą÷ąđüúćéĈđîĉîÖćøǰ�ǰđéČĂîǰêĆĚÜĒêŠüĆîìĊęǰ��ǰóùýÝĉÖć÷îǰ����ǰëċÜǰ12 đöþć÷îǰ���� 

øć÷øĆï 

ÝĈîüîđÜĉîìĊęĕéšøĆïǰ	���%
ǰ����ǰïćìǰđöČęĂüĆîìĊęǰ��ǰöÖøćÙöǰ���� 

øć÷ÝŠć÷ 

øć÷Üćî ÜïðøąöćèìĊęêĆĚÜĕüš ÜïðøąöćèìĊęĔßšÝøĉÜ ÝĈîüîđÜĉîÙÜđĀúČĂ�đÖĉî 
��ǰÙŠćêĆüìĈúąúć÷ 3,��� 9,630 ��,��� 
��ǰÙŠćóĉÿĎÝîŤđĂÖúĆÖþèŤìćÜđÙöĊ 2,��� �,��� ���� 
��ǰÙŠćēðÿđêĂøŤ - 250 -250 
��ǰÙŠćĂčðÖøèŤüĉì÷ćýćÿêøŤ - - - 

øüö 5,000 12,255 4,255 
 

 

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

ĂćÝćø÷ŤìĊęðøċÖþćēÙøÜÜćîüĉÝĆ÷ 
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øĎðĒÿéÜÿđðÖêøĆö×ĂÜñúÖćøüĉđÙøćąĀŤêĆüĂ÷ŠćÜÿćøÿÖĆééšü÷ǰ1H-NMR spectroscopy ×ĂÜÿćøïøĉÿčìíĉĝǰ	400 MHz, CDCl3) 

 


