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�EKSTRAKSI, PEMISAHAN SENYAWA, DAN IDENTIFIKASI 

SENYAWA AKTIF 
 

0XNKULDQL 

 

�3URJUDP�6WXGL�)DUPDVL�)DNXOWDV�,OPX�.HVHKDWDQ�8,1�$ODXGGLQ�0DNDVVDU 

 
3(1'$+8/8$1 

I 
QGRQHVLD� PHUXSDNDQ� VDODK� VDWX��

QHJDUD� GHQJDQ� NHND\DDQ� KD\DWL�

WHUEHVDU� � \DQJ� PHPLOLNL� OHELK� GDUL�

������� VSHVLHV� WDQDPDQ� WLQJNDW� WLQJJL��

+LQJJD�VDDW� LQL� WHUFDWDW������VSHVLHV� WDQD�

PDQ�WHODK�GLNHWDKXL�NKDVLDWQ\D�QDPXQ�NX�

UDQJ�GDUL�����WDQDPDQ�\DQJ�GLJXQDNDQ�VH�

EDJDL� EDKDQ� EDNX� LQGXVWUL� IDUPDVL� VHFDUD�

UHJXOHU�� :+2� SDGD� WDKXQ� ����� PHQFDWDW�

EDKZD�����SHQGXGXN�GXQLD�PDVLK�PHQJ�

JDQWXQJNDQ� VLVWHP� SHQJREDWDQ� WUDGLVLRQDO�

\DQJ� PD\RULWDV� PHOLEDWNDQ� WXPEXKDQ� XQ�

WXN�PHQ\HPEXKNDQ�SHQ\DNLW�GDQ�OHELK�GDUL�

���� SHQGXGXN� GXQLD� PHQJJXQDNDQ� REDW�

KHUEDO�XQWXN�PHQGXNXQJ�NHVHKDWDQ�PHUHND�

�6DLIXGGLQ��GNN��������� 

8QWXN�PHQGXNXQJ�KDO� WHUVHEXW�PDND�

GLODNXNDQ� SHQJHPEDQJDQ� REDW� WUDGLVLRQDO�

PHODOXL� SHQHOLWLDQ-SHQHOLWLDQ� LOPLDK� WHUED�

UX�GDQ�GLSURGXNVL�VHFDUD�PRGHUQ�DJDU�ELVD�

GLPDQIDDWNDQ� VHEDJDL� REDW� XQWXN� NHSHQW�

LQJDQ� NHVHKDWDQ� GDQ� NHVHMDKWHUDDQ�

PDV\DUDNDW�� 3URVHV� VDLQWLILNDVL� WHUVHEXW�

VDQJDW�SHQWLQJ�DJDU�SHQJJXQDDQ�REDW�WUDGL�

VLRQDO� WLGDN� EHUGDVDUNDQ� SHQJDODPDQ� VDMD�

WHWDSL�PHPLOLNL�EXNWL�LOPLDK�VHKLQJJD�ELVD�

GLJXQDNDQ� GDODP� VLVWHP� SHOD\DQDQ�

NHVHKDWDQ�IRUPDO�\DQJ�PRGHUQ� 

6DODK� VDWX� PHWRGH� \DQJ� GLJXQDNDQ�

XQWXN� SHQHPXDQ� REDW� WUDGLVLRQDO� DGDODK�

PHWRGH� HNVWUDNVL�� 3HPLOLKDQ� PHWRGH�

HNVWUDNVL� WHUJDQWXQJ� SDGD� VLIDW� EDKDQ� GDQ�

VHQ\DZD� \DQJ� DNDQ� GLLVRODVL�� 6HEHOXP�

PHPLOLK� VXDWX� PHWRGH�� WDUJHW� HNVWUDNVL�

SHUOX� GLWHQWXNDQ� WHUOHELK� GDKXOX�� $GD� EH�

$EVWUDN 

 

(NVWUDNVL� PHUXSDNDQ� SURVHV� SHPLVDKDQ� EDKDQ� GDUL� FDPSXUDQQ\D� GHQJDQ�

PHQJJXQDNDQ� SHODUXW� \DQJ� VHVXDL�� 3URVHV� HNVWUDNVL� GLKHQWLNDQ� NHWLND� WHUFDSDL� NHVHWLP�

EDQJDQ�DQWDUD�NRQVHQWUDVL�VHQ\DZD�GDODP�SHODUXW�GHQJDQ�NRQVHQWUDVL�GDODP�VHO� WDQDPDQ��

6HWHODK�SURVHV�HNVWUDNVL��SHODUXW�GLSLVDKNDQ�GDUL�VDPSHO�GHQJDQ�SHQ\DULQJDQ��(NVWUDN�DZDO�

VXOLW�GLSLVDKNDQ�PHODOXL�WHNQLN�SHPLVDKDQ�WXQJJDO�XQWXN�PHQJLVRODVL�VHQ\DZD�WXQJJDO��2OHK�

NDUHQD�LWX��HNVWUDN�DZDO�SHUOX�GLSLVDKNDQ�NH�GDODP�IUDNVL�\DQJ�PHPLOLNL�SRODULWDV�GDQ�XNX�

UDQ�PROHNXO�\DQJ�VDPD� 

,GHQWLILNDVL� JRORQJDQ� VHQ\DZD� GLODNXNDQ� GHQJDQ� XML� ZDUQD�� SHQHQWXDQ� NHODUXWDQ��

ELODQJDQ�5I� GDQ� FLUL� VSHFWUXP�89�� ,GHQWLILNDVL� \DQJ�SDOLQJ� SHQWLQJ� GDQ�GLJXQDNDQ� VHFDUD�

OXDV�LDODK�SHQJXNXUDQ�VSHNWUXP�VHUDSDQ�GHQJDQ�PHQJJXQDNDQ�VSHNWURIRWRPHWHU� 

 

.DWD�.XQFL����(NVWUDNVL��,GHQWLILNDVL�6HQ\DZD 

0XNKULDQL Ekstraksi, Pemisahan Senyawa, dan Identifikasi ... 



��� 

 

EHUDSD�WDUJHW�HNVWUDNVL��GLDQWDUDQ\D��6DUNHU�

6'��GNN��������� 

�� 6HQ\DZD� ELRDNWLI� \DQJ� WLGDN�

GLNHWDKXL 

�� 6HQ\DZD� \DQJ� GLNHWDKXL� DGD� SDGD�

VXDWX�RUJDQLVPH 

�� 6HNHORPSRN� VHQ\DZD� GDODP� VXDWX�

RUJDQLVPH� \DQJ� EHUKXEXQJDQ� VHFDUD�

VWUXNWXUDO� 

6HPXD� VHQ\DZD� PHWDEROLW� VHNXQGHU�

\DQJ� GLKDVLONDQ� ROHK� VXDWX� VXPEHU� WHWDSL�

WLGDN� GLKDVLONDQ� ROHK� VXPEHU� ODLQ� GHQJDQ�

NRQWURO� \DQJ� EHUEHGD�� PLVDOQ\D� GXD� MHQLV�

GDODP� PDUJD� \DQJ� VDPD� DWDX� MHQLV� \DQJ�

VDPD�WHWDSL�EHUDGD�GDODP�NRQGLVL�\DQJ�EHU�

EHGD�� ,GHQWLILNDVL� VHOXUXK� PHWDEROLW�

VHNXQGHU� \DQJ� DGD� SDGD� VXDWX� RUJDQLVPH�

XQWXN� VWXGL� VLGLN� MDUL� NLPLDZL� GDQ� VWXGL�

PHWDERORPLN� 

3URVHV� HNVWUDNVL� NKXVXVQ\D� XQWXN�

EDKDQ� \DQJ� EHUDVDO� GDUL� WXPEXKDQ� DGDODK�

VHEDJDL�EHULNXW�� 

�� 3HQJHORPSRNDQ� EDJLDQ� WXPEXKDQ�

�GDXQ�� EXQJD�� GOO��� SHQJHULQJDQ� GDQ�

SHQJJLOLQJDQ�EDJLDQ�WXPEXKDQ� 

�� 3HPLOLKDQ�SHODUXW 

�� 3HODUXW� SRODU�� DLU�� HWDQRO�� PHWDQRO��

GDQ�VHEDJDLQ\D� 

�� 3HODUXW� VHPLSRODU�� HWLO� DVHWDW��

GLNORURPHWDQ��GDQ�VHEDJDLQ\D� 

�� 3HODUXW� QRQSRODU�� Q-KHNVDQ�� SHWUROH�

XP�HWHU��NORURIRUP��GDQ�VHEDJDLQ\D� 

(NVWUDNVL 

-HQLV-MHQLV� PHWRGH� HNVWUDNVL� \DQJ�

GDSDW�GLJXQDNDQ�DGDODK�VHEDJDL�EHULNXW�� 

0DVHUDVL 

0DVHUDVL� PHUXSDNDQ� PHWRGH� VHGHU�

KDQD�\DQJ�SDOLQJ�EDQ\DN�GLJXQDNDQ��&DUD�

LQL� VHVXDL�� EDLN� XQWXN� VNDOD� NHFLO�PDXSXQ�

VNDOD� LQGXVWUL��$JRHV�������� 0HWRGH� LQL�

GLODNXNDQ� GHQJDQ� PHPDVXNNDQ� VHUEXN�

WDQDPDQ�GDQ�SHODUXW�\DQJ�VHVXDL�NH�GDODP�

ZDGDK�LQHUW�\DQJ�WHUWXWXS�UDSDW�SDGD�VXKX�

NDPDU�� 3URVHV� HNVWUDNVL� GLKHQWLNDQ� NHWLND�

WHUFDSDL� NHVHWLPEDQJDQ� DQWDUD� NRQVHQWUDVL�

VHQ\DZD�GDODP�SHODUXW�GHQJDQ�NRQVHQWUDVL�

GDODP� VHO� WDQDPDQ�� 6HWHODK� SURVHV�

HNVWUDNVL�� SHODUXW� GLSLVDKNDQ� GDUL� VDPSHO�

GHQJDQ�SHQ\DULQJDQ��.HUXJLDQ�XWDPD� GDUL�

PHWRGH�PDVHUDVL�LQL�DGDODK�PHPDNDQ�EDQ�

\DN�ZDNWX�� SHODUXW� \DQJ�GLJXQDNDQ� FXNXS�

EDQ\DN�� GDQ� EHVDU� NHPXQJNLQDQ� EHEHUDSD�

VHQ\DZD� KLODQJ�� 6HODLQ� LWX�� EHEHUDSD� VHQ�

\DZD� PXQJNLQ� VDMD� VXOLW� GLHNVWUDNVL� SDGD�

VXKX� NDPDU�� 1DPXQ� GL� VLVL� ODLQ�� PHWRGH�

PDVHUDVL�GDSDW�PHQJKLQGDUL�UXVDNQ\D�VHQ�

\DZD-VHQ\DZD�\DQJ�EHUVLIDW�WHUPRODELO� 

8OWUDVRXQG�-�$VVLVWHG�6ROYHQW�([WUDFWLRQ 

0HUXSDNDQ� PHWRGH� PDVHUDVL� \DQJ�

GLPRGLILNDVL� GHQJDQ�PHQJJXQDNDQ� EDQWX�

DQ� XOWUDVRXQG� �VLQ\DO� GHQJDQ� IUHNXHQVL�

WLQJJL�����N+]���:DGDK�\DQJ�EHULVL�VHUEXN�

VDPSHO� GLWHPSDWNDQ� GDODP� ZDGDK� XOWUD�

VRQLF� GDQ� XOWUDVRXQG�� +DO� LQL� GLODNXNDQ�

XQWXN�PHPEHULNDQ� WHNDQDQ�PHNDQLN� SDGD�

VHO�KLQJJD�PHQJKDVLONDQ�URQJJD�SDGD�VDP�

SHO�� .HUXVDNDQ� VHO� GDSDW� PHQ\HEDENDQ�

SHQLQJNDWDQ�NHODUXWDQ�VHQ\DZD�GDODP�SHO�

-XUQDO�.HVHKDWDQ 9ROXPH�9,,�1R�������� 
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DUXW�GDQ�PHQLQJNDWNDQ�KDVLO�HNVWUDNVL� 

3HUNRODVL 

3DGD� PHWRGH� SHUNRODVL�� VHUEXN� VDP�

SHO�GLEDVDKL�VHFDUD�SHUODKDQ�GDODP�VHEXDK�

SHUNRODWRU��ZDGDK�VLOLQGHU�\DQJ�GLOHQJNDSL�

GHQJDQ�NUDQ�SDGD�EDJLDQ�EDZDKQ\D���3HOD�

UXW� GLWDPEDKNDQ� SDGD� EDJLDQ� DWDV� VHUEXN�

VDPSHO� GDQ� GLELDUNDQ� PHQHWHV� SHUODKDQ�

SDGD�EDJLDQ�EDZDK��.HOHELKDQ�GDUL�PHWRGH�

LQL� DGDODK� VDPSHO� VHQDQWLDVD� GLDOLUL� ROHK�

SHODUXW� EDUX�� 6HGDQJNDQ� NHUXJLDQQ\D� DGD�

ODK�MLND�VDPSHO�GDODP�SHUNRODWRU�WLGDN�KR�

PRJHQ�PDND�SHODUXW�DNDQ�VXOLW�PHQMDQJNDX�

VHOXUXK� DUHD�� 6HODLQ� LWX�� PHWRGH� LQL� MXJD�

PHPEXWXKNDQ� EDQ\DN� SHODUXW� GDQ� PH�

PDNDQ�EDQ\DN�ZDNWX� 

6R[KOHW 

0HWRGH� LQL� GLODNXNDQ� GHQJDQ�

PHQHPSDWNDQ�VHUEXN�VDPSHO�GDODP�VDUXQJ�

VHOXORVD� �GDSDW� GLJXQDNDQ� NHUWDV� VDULQJ��

GDODP� NORQVRQJ� \DQJ� GLWHPSDWNDQ� GL� DWDV�

ODEX�GDQ�GL�EDZDK�NRQGHQVRU��3HODUXW�\DQJ�

VHVXDL�GLPDVXNNDQ�NH�GDODP�ODEX�GDQ�VXKX�

SHQDQJDV�GLDWXU�GL�EDZDK�VXKX�UHIOX[��.H�

XQWXQJDQ� GDUL� PHWRGH� LQL� DGDODK� SURVHV�

HNWUDNVL�\DQJ�NRQWLQ\X��VDPSHO�WHUHNVWUDNVL�

ROHK�SHODUXW�PXUQL�KDVLO�NRQGHQVDVL�VHKLQJ�

JD�WLGDN�PHPEXWXKNDQ�EDQ\DN�SHODUXW�GDQ�

WLGDN�PHPDNDQ�EDQ\DN�ZDNWX��.HUXJLDQQ�

\D�DGDODK�VHQ\DZD�\DQJ�EHUVLIDW�WHUPRODELO�

GDSDW� WHUGHJUDGDVL�NDUHQD�HNVWUDN�\DQJ�GL�

SHUROHK� WHUXV-PHQHUXV� EHUDGD� SDGD� WLWLN�

GLGLK� 

 

5HIOX[�GDQ�'HVWLODVL�8DS 

3DGD� PHWRGH� UHIOX[�� VDPSHO� GL�

PDVXNNDQ� EHUVDPD� SHODUXW� NH� GDODP� ODEX�

\DQJ�GLKXEXQJNDQ�GHQJDQ�NRQGHQVRU��3HO�

DUXW�GLSDQDVNDQ�KLQJJD�PHQFDSDL�WLWLN�GLG�

LK��8DS� WHUNRQGHQVDVL�GDQ�NHPEDOL� NH�GD�

ODP�ODEX� 

'HVWLODVL� XDS� PHPLOLNL� SURVHV� \DQJ�

VDPD� GDQ� ELDVDQ\D� GLJXQDNDQ� XQWXN�

PHQJHNVWUDNVL�PLQ\DN�HVHQVLDO� �FDPSXUDQ�

EHUEDJDL� VHQ\DZD� PHQJXDS��� 6HODPD�

SHPDQDVDQ��XDS�WHUNRQGHQVDVL�GDQ�GHVWLODW�

�WHUSLVDK� VHEDJDL� �� EDJLDQ� \DQJ� WLGDN� VDO�

LQJ� EHUFDPSXU�� GLWDPSXQJ� GDODP� ZDGDK�

\DQJ� WHUKXEXQJ� GHQJDQ� NRQGHQVRU�� .HUX�

JLDQ�GDUL�NHGXD�PHWRGH�LQL�DGDODK�VHQ\DZD�

\DQJ�EHUVLIDW�WHUPRODELO�GDSDW�WHUGHJUDGDVL�

�6HLGHO�9������� 

 

3HPLVDKDQ�6HQ\DZD 

.URPDWRJUDIL� /DSLV� 7LSLV� �7KLQ� /D\HU�

&KURPDWRJUDSK\� 

 .URPDWRJUDIL� /DSLV� 7LSLV� �./7��

GDQ� NURPDWRJUDVL� NRORP� SDGD� SULQVLSQ\D�

VDPD��$SDELOD� VXDWX� FXSOLNDQ� \DQJ�PHUX�

SDNDQ� FDPSXUDQ� GDUL� EHEHUDSD� NRPSRQHQ�

\DQJ� GLVHUDS� OHPDK� ROHK� DGVRUEHQ� DNDQ�

NHOXDU� OHELK� FHSDW� EHUVDPD� HOXHQ�� VH�

GDQJNDQ�NRPSRQHQ�\DQJ�GLVHUDS�NXDW�DNDQ�

NHOXDU�OHELK�ODPD��+RVWHWWPDQ��������./7�

PHUXSDNDQ�VXDWX�WHNQLN�SHPLVDKDQ�GHQJDQ�

PHQJJXQDNDQ� DGVRUEHQ� �IDVH� VWDVLRQHU��

EHUXSD� ODSLVDQ� WLSLV�VHUDJDP�\DQJ�GLVDOXW�

NDQ� SDGD� SHUPXNDDQ� ELGDQJ� GDWDU� EHUXSD�
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OHPSHQJ�NDFD��SHODW�DOXPLQLXP��DWDX�SHODW�

SODVWLN�� 3HQJHPEDQJDQ� NURPDWRJUDIL� WHU�

MDGL�NHWLND�IDVH�JHUDN�WHUWDSLV�PHOHZDWL�DG�

VRUEHQ��'HLQVWURS��(ONH�+�������� 

./7�GDSDW�GLJXQDNDQ�MLND�� 

�� 6HQ\DZD�WLGDN�PHQJXDS�DWDX�WLQJNDW�

SHQJXDSDQQ\D�UHQGDK� 

�� 6HQ\DZD� EHUVLIDW� SRODU�� VHPL� SRODU��

QRQ�SRODU��DWDX�LRQLN� 

�� 6DPSHO� GDODP� MXPODK� EDQ\DN� KDUXV�

GLDQDOLVLV� VHFDUD� VLPXOWDQ�� KHPDW�

ELD\D�� GDQ� GDODP� MDQJND� ZDNWX� WHU�

WHQWX� 

�� 6DPSHO� \DQJ� DNDQ� GLDQDOLVLV� DNDQ�

PHUXVDN� NRORP� SDGD� .URPDWRJUDIL�

&DLU��.&��DWDXSXQ�.URPDWRJUDIL�*DV�

�.*�� 

�� 3HODUXW� \DQJ� GLJXQDNDQ� DNDQ�PHQJ�

JDQJJX� SHQMHUDS� GDODP� NRORP� .UR�

PDWRJUDIL�&DLU� 

�� 6HQ\DZD� GDODP� VDPSHO� \DQJ� DNDQ�

GLDQDOLVLV� WLGDN� GDSDW� GLGHWHNVL�

GHQJDQ�PHWRGH�.&�DWDXSXQ�.*�DWDX�

PHPLOLNL�WLQJNDW�NHVXOLWDQ�\DQJ�WLQJ�

JL� 

�� 6HWHODK� SURVHV� NURPDWRJUDIL�� VHPXD�

NRPSRQHQ� GDODP� VDPSHO� SHUOX�

GLGHWHNVL��EHUNDLWDQ�GHQJDQ�QLODL�5I�� 

�� .RPSRQHQ�GDUL� VXDWX� FDPSXUDQ�GDUL�

VXDWX� VHQ\DZD� DNDQ� GLGHWHNVL�

WHUSLVDK�VHWHODK�SHPLVDKDQ�DWDX�DNDQ�

GLGHWHNVL� GHQJDQ� EHUEDJDL� PHWRGH�

VHFDUD� EHUJDQWLDQ� �PLVDOQ\D� SDGD�

GUXJ�VFUHHQLQJ�� 

�� 7LGDN�DGD�VXPEHU�OLVWULN� 

./7� GLJXQDNDQ� VHFDUD� OXDV� XQWXN�

DQDOLVLV�VROXWH-VROXWH�RUJDQLF� WHUXWDPD�GD�

ODP� ELGDQJ� ELRNLPLD�� IDUPDVL�� NOLQLV�� IR�

UHQVLF�� EDLN� XQWXN� DQDOLVLV� NXDOLWDWLI�

GHQJDQ�FDUD�PHPEDQGLQJNDQ�QLODL�5I�VROXW�

GHQJDQ� QLODL�5I� VHQ\DZD� EDNX� DWDX� XQWXN�

DQDOLVLV� NXDOLWDWLI� �*DQGMDU� ,*��� �������

3HQJJXQDDQ� XPXP� ./7� DGDODK� XQWXN�

PHQHQWXNDQ� EDQ\DNQ\D� NRPSRQHQ� GDODP�

FDPSXUDQ��LGHQWLILNDVL�VHQ\DZD��PHPDQWDX�

EHUMDODQQ\D� VXDWX� UHDNVL�� PHQHQWXNDQ�

HIHNWLILWDV�SHPXUQLDQ��PHQHQWXNDQ�NRQGLVL�

\DQJ� VHVXDL� XQWXN� NURPDWRJUDIL� NRORP��

VHUWD� XQWXN� PHPDQWDX� NURPDWRJUDIL� NR�

ORP�� PHODNXNDQ� VFUHHQLQJ� VDPSHO� XQWXN�

REDW��*DQGMDU�,*�������� 

)ODVK� &KURPDWRJUDSK\� &ROXPQ�

�6HSDFRUH�� 

)ODVK� &KURPDWRJUDSK\� &ROXPQ�

GLSRSXOHUNDQ�ROHK�&ODUN�:��6WLOO�GDUL�8QL�

YHUVLWDV� &ROXPELD� SDGD� WDKXQ� ������ VH�

EDJDL� DOWHUQDWLI� ODLQ� GDUL� NURPDWRJUDIL�

JUDYLWDVL� \DQJ� ODPEDW� GDQ� VHULQJ� WLGDN�

HILVLHQ�� )ODVK� FKURPDWRJUDSK\� EHUEHGD�

GDUL� WHNQLN� NRQYHQVLRQDO�� \DLWX� SDUWLNHO�

VLOLND� JHO� \DQJ� GLJXQDNDQ� VHGLNLW� OHELK�

NHFLO�\DLWX�VLOLFD�JHO�������-����PHVK����-

���� �P��� DOLUDQ� SHODUXW� WHUEDWDV� \DQJ�

GLVHEDENDQ� ROHK� SDUWLNHO� VLOLND� JHO� NHFLO��

GDQ�PHQJJXQDNDQ�WHNDQDQ�JDVQLWURJHQ��FD��

��-��� SVL�� XQWXN� PHQGRURQJ� SHODUXW� PH�

ODOXL�NRORP�GDUL�IDVH�GLDP��+DVLO�DNKLUQ\D�

FHSDW�GHQJDQ�NURPDWRJUDIL�\DQJ�EHUHVROXVL�

-XUQDO�.HVHKDWDQ 9ROXPH�9,,�1R�������� 
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WLQJJL�� 6HSDFRUH�� IODVK� FKURPDWRJUDSK\�

PHQMDZDE� NHWHUEDWDVDQ� GDODP� IODVK� FKUR�

PDWRJUDSK\�FROXPQ� GHQJDQ�PHQLQJNDWNDQ�

WHNDQDQ�VDPSDL�GHQJDQ����EDU�����SVL�DWDX�

��� EDU����� SVL�� 6LVWHP� NURPDWRJUDIL� LQL�

VHSHQXKQ\D�RWRPDWLV�WHUPDVXN�GHWHNVL�89��

NROHNWRU� IUDNVL�GDQ�SHUDQJNDW� OXQDN�GL� DQ�

WDUD� EDQ\DN� ILWXU� GDSDW� GLDWXU� VHVXDL�

GHQJDQ� NHEXWXKDQ� VSHVLILN� SHPLVDKDQ��

)ODVK� FKURPDWRJUDSK\� PHUXSDNDQ� VLVWHP�

SHPLVDKDQ� \DQJ� VDQJDW� SRSXOHU� VHNDUDQJ�

LQL��NDUHQD�VDQJDW�PXGDK�XQWXN�GLODNXNDQ��

IOHNVLEHO��GDQ�GDSDW�GLNHUMDNDQ�VHFDUD�XQL�

YHUVDO��7DODPRQD�������� 

F� )UDNVLQDVL 

� (NVWUDN�DZDO�PHUXSDNDQ�FDPSXUDQ�

GDUL� EHUEDJDL� VHQ\DZD�� (NVWUDN� DZDO� VXOLW�

GLSLVDKNDQ�PHODOXL�WHNQLN�SHPLVDKDQ�WXQJ�

JDO� XQWXN� PHQJLVRODVL� VHQ\DZD� WXQJJDO��

2OHK� NDUHQD� LWX�� HNVWUDN� DZDO� SHUOX�

GLSLVDKNDQ�NH� GDODP� IUDNVL� \DQJ�PHPLOLNL�

SRODULWDV� GDQ� XNXUDQ� PROHNXO� \DQJ� VDPD��

)UDNVLQDVL�GDSDW�GLODNXNDQ�GHQJDQ�PHWRGH�

HNWUDNVL�FDLU-FDLU�DWDX�GHQJDQ�NURPDWRJUDIL�

FDLU� YDNXP� �.&9��� NURPDWRJUDIL� NRORP�

�..��� VL]H-H[FOXWLRQ� FKURPDWRJUDSK\�

�6(&��� VROLG-SKDVH� H[WUDFWLRQ� �63(��

��6DUNHU�6'��GNN��������� 

,VRODVL�6HQ\DZD 

)DNWRU�\DQJ�SHUOX�GLSHUKDWLNDQ�VHEH�

OXP� PHODNXNDQ� LVRODVL� DGDODK� VLIDW� GDUL�

VHQ\DZD� WDUJHW� \DQJ� DGD� GDODP� HNVWUDN�

DZDO�DWDX�GDODP�IUDNVL��6LIDW�XPXP�PROH�

NXO� \DQJ� GDSDW� PHPEDQWX� SURVHV� LVRODVL�

\DLWX� NHODUXWDQ� �KLGURILOLVLWDV� DWDX� KL�

GRIRELVLWDV��� VLIDW� DVDP-EDVD��PXDWDQ�� VWD�

ELOLWDV�� GDQ� XNXUDQ�PROHNXO�� 6LIDW� HNVWUDN�

MXJD� GDSDW� PHPEDQWX� GDODP� SHPLOLKDQ�

PHWRGH�LVRODVL�\DQJ�WHSDW��0LVDOQ\D��VXDWX�

HNVWUDN� PHWDQRO� DWDX� IUDNVL� GDUL� VXDWX�

HNVWUDN� PHQJDQGXQJ� VHQ\DZD� SRODU� OHELK�

EDLN�GLODNXNDQ�UHYHUVHG-SKDVH�+3/&��53-

+3/&���%HUEDJDL� VLIDW� ILVLND� GDUL� HNVWUDN�

MXJD� GDSDW� GLWHQWXNDQ� GHQJDQ� EHEHUDSD�

SHUFREDDQ�EHULNXW��6DUNHU�6'��GNN��������� 

+LGURIRELVLWDV�DWDX�KLGRILOLVLWDV��6XD�

WX�LQGLNDVL�SRODULWDV�HNVWUDN�VHVXDL�GHQJDQ�

VHQ\DZD� \DQJ� DGD� GDODP� HNVWUDN� GDSDW�

GLGHWHUPLQDVL� GHQJDQ� PHQJHULQJNDQ� DOL�

TXRW�GDUL�FDPSXUDQ�GDQ�PHQFRED�PHODUXW�

NDQQ\D�NHPEDOL�GDODP�YDULDVL�SHODUXW�SDGD�

EHEHUDSD�WLQJNDWDQ�SRODULWDV� 

6LIDW� DVDP-EDVD�� 6LIDW� LQL�PHPEDZD�

SDUWLVL� GDODP� SHODUXW� DLU� SDGD� UDQJH� S+��

NKXVXVQ\D� ��� ��� GDQ� ��� GDSDW� PHPEDQWX�

GHWHUPLQDVL� VLIDW� DVDP-EDVD� GDUL� VHQ\DZD�

GDODP�HNVWUDN� 

0XDWDQ�� ,QIRUPDVL� QLODL�PXDWDQ� GDUL�

VHQ\DZD� GDSDW� GLLSHUROHK� GHQJDQ� SHQ�

JXMLDQ� SDGD� VHMXPODK� NRQGLVL�� HIHN� GDUL�

SHQDPEDKDQ� EHEHUDSD� SHQXNDU� LRQ� NH� GD�

ODP� FDPSXUDQ�� ,QIRUPDVL� LQL� GDSDW�

GLJXQDNDQ� XQWXN� PHUDQFDQJ� PHWRGH� LVR�

ODVL�\DQJ�PHOLEDWNDQ�NURPDWRJUDIL�SHQXNDU�

LRQ� 

6WDELOLWDV�WHUKDGDS�SDQDV��7HV�VWDELOL�

WDV� WHUKDGDS� SDQDV� GLODNXNDQ� GHQJDQ�

PHQJLQNXEDVL� VDPSHO� SDGD� VXKX� ��Û&�
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VHODPD����PHQLW�GDODP�SHQDQJDV�DLU�GLLNXWL�

GHQJDQ� SHQJXMLDQ� WHUKDGDS� VHQ\DZD� \DQJ�

WLGDN�WHUSHQJDUXK� 

8NXUDQ�� 7DEXQJ� GLDOLVLV� GDSDW�

GLJXQDNDQ� XQWXN� SHQJXMLDQ� DGDQ\D�

PDNURPROHNXO�VHSHUWL�SURWHLQ�\DQJ�DGD�GD�

ODP�HNVWUDN� 

�� 'URSOHW� &RXQWHUFXUUHQW� &KURPDWRJ�

UDSK\��'&&&� 

�� .URPDWRJUDIL� &DLU� .LQHUMD� 7LQJJL�

�.&.7�+3/&� 

�� +\SKHQDWHG� WHFKQLTXHV� �+3/&-

3'$�� /&-06�� /&-105�� /&-06�

105� 

�0HWRGH�,GHQWLILNDVL 

,GHQWLILNDVL� JRORQJDQ� VHQ\DZD� GDSDW�

GLODNXNDQ� GHQJDQ� XML� ZDUQD�� SHQHQWXDQ�

NHODUXWDQ�� ELODQJDQ� 5I� GDQ� FLUL� VSHFWUXP�

89� �+DUERUQH�� ������� ,GHQWLILNDVL� \DQJ�

SDOLQJ� SHQWLQJ� GDQ� GLJXQDNDQ� VHFDUD� OXDV�

LDODK�SHQJXNXUDQ�VSHNWUXP�VHUDSDQ�GHQJDQ�

PHQJJXQDNDQ� VSHNWURIRWRPHWHU��

3HQJXNXUDQ�LQL�WLGDN�PHUXVDN�VHQ\DZD�GDQ�

VHQ\DZD� GDSDW� GLSDNDL� ODJL� XQWXN� XML-XML�

\DQJ� ODLQ�� 6HULQJNDOL� JDEXQJDQ�

NURPDWRJUDIL� GDQ� VSHNWURIRWRPHWUL�

PHPXQJNLQNDQ� IUDNVLQDVL� PHQMDGL�

VHPSXUQD� WHUKDGDS� FDPSXUDQ� DODPL� \DQJ�

VDQJDW� NHFLO� MXPODKQ\D� GDQ� LGHQWLILNDVL�

VHWLDS�NRPSRQHQQ\D�VHFDUD�SDVWL� 

7LJD� MHQLV� VSHNWUXP� VHUDSDQ� WHODK�

GLNHQDO�\DLWX� VLQDU� WDPSDN��XOWUDYLROHW�GDQ�

LQIUDPHUDK�� .HVDPDDQ� VSHNWUXP�

LQIUDPHUDK� VXDWX� VHQ\DZD� PXUQL� \DQJ�

WLGDN� GLNHWDKXL� GHQJDQ� VHQ\DZD�

SHPEDQGLQJ�GDSDW�GLDQJJDS� VHEDJDL�EXNWL�

EDKZD�NHGXD�VHQ\DZD�LWX�VDPD��6SHNWUXP�

VHUDSDQ�XOWUDYLROHW-YLVLEHO�WLGDN�GLGDVDUNDQ�

SDGD� JHWDUDQ� DWRP� GDODP� PROHNXO� DNDQ�

WHWDSL�SDGD�NHQ\DWDDQQ\D�HOHNWURQ�WHUWHQWX�

\DQJ�WHULNDW�ORQJJDU�GDSDW�GLWLQJNDWNDQ�NH�

DUDK� HQHUJL� \DQJ� OHELK� WLQJJL� GHQJDQ�

PHQ\HUDS� UDGLDVL� GHQJDQ� SDQMDQJ�

JHORPEDQJ�WHUWHQWX� 

6SHNWUD� 89� GLJXQDNDQ� XQWXN�

PHQJHWDKXL� NHEHUDGDDQ� LNDWDQ� UDQJNDS�

WHUNRQMXJDVL� SHQGHN� PLVDOQ\D� DURPDWLN�

GDQ�SDQMDQJ�PLVDOQ\D�NDURWHQRLGD��6SHNWUD�

,5� GLJXQDNDQ� XQWXN� PHQJHWDKXL� JXJXV�

IXQJVL� GDQ� SHUNLUDDQ� MHQLV� VHQ\DZD�

�+DUERUQH�������� 

6SHNWURIRWRPHWHU�89 

'DHUDK� SHQJXNXUDQ� VSHNWURIRWR� PH�

WHU� 89� DGDODK� SDGD� SDQMDQJ� JHORPEDQJ�

���-���� QP�� 6SHNWUXP� 89� GLVHEXW� MXJD�

VSHNWUXP�HOHNWURQLN�NDUHQD�WHUMDGL�VHEDJDL�

KDVLO� LQWHUDNVL� UDGLDVL� 89� WHUKDGDS�PROH�

NXO� \DQJ�PHQJDNLEDWNDQ�PROHNXO� WHUVHEXW�

PHQJDODPL� WUDQVLVL�HOHNWURQLN��$SDELOD� UD�

GLDVL�HOHNWURPDJQHWLN�GLNHQDNDQ�SDGD�VXD�

WX�PROHNXO� DWDX� DWRP�PDND� VHEDJLDQ� GDUL�

UDGLDVL� WHUVHEXW� GLVHUDS� ROHK�PROHNXO� DWDX�

DWRP� WHUVHEXW� VHVXDL� GHQJDQ� VWUXNWXUQ\D�

\DQJ�PHPSXQ\DL� JXJXV� NURPRIRU� �0XOMD��

������ 

6SHNWURIRWRPHWHU�,5 

5DGLDVL� LQIUDUHG� �,5�� DWDX� LQIUDUHG�

PHUXSDNDQ� EDJLDQ� GDUL� VSHNWUXP� HOHNWUR�

-XUQDO�.HVHKDWDQ 9ROXPH�9,,�1R�������� 



��� 

 

PDJQHWLN�DQWDUD�GDHUDK�JHORPEDQJ�FDKD\D�

WDPSDN� GDQ� JHORPEDQJ� PLNURZDIH��

3HQJJXQDDQ�WHUEHVDU�WHUKDGDS�NLPLD�RUJDQ�

LN� DGDODK� SDGD� SDQMDQJ� JHORPEDQJ� ����-

����FP-���)UHNXHQVL�UDGLDVL�,5�NXUDQJ�GDUL�

�����FP-��GLDEVRUEVL�GDQ�GLXEDK�ROHK�PROH�

NXO�RUJDQLN�PHQMDGL�HQHUJL�URWDVL�PROHNXO��

6HUDSDQ� LQL�GLXNXU��5DGLDVL� ,5�GDODP�GDH�

UDK� SDQMDQJ� JHORPEDQJ� �����-���� FP-��

GLDEVRUEVL�GDQ�GLXEDK�ROHK�VHEXDK�PROHNXO�

RUJDQLN� NH� GDODP� HQHUJL� YLEUDVL� PROHNXO��

6HUDSDQ� LQL� MXJD� GLKLWXQJ�� 7DSL�� VSHNWUXP�

YLEUDVL� PXQFXO� VHEDJDL� WDQGD� OHELK� EDLN�

NDUHQD� VHEXDK� SHUXEDKDQ� HQHUJL� YLEUD�

WXQJJDO� GLLNXWL� ROHK� VHMXPODK� SHUXEDKDQ�

HQHUJL�URWDVL��$EVRUEVL�IUHNXHQVL�DWDX�SDQ�

MDQJ� JHORPEDQJ� WHUJDQWXQJ� SDGD� PDVVD�

UHODWLI� DWRP�� JD\D� NRQVWDQ� LNDWDQ� GDQ� JH�

RPHWUL�DWRP� 

3RVLVL� WDQGD� GDODP� VSHNWUXP� ,5�

GLVDMLNDQ� GDODP� MXPODK� JHORPEDQJ� \DQJ�

PHPLOLNL� VDWXDQ� FP-��� -HQLV� LNDWDQ� \DQJ�

GDSDW� GLWXQMXNNDQ� SDGD� GDHUDK� VHUDSDQ�

����-���� FP-�� �&-&�� &-2�� &-1��� ����-

�����FP-���&Q2��&Q1��1Q2�������-�����

FP-���&A&��&A1���GDQ�����-������&-+��2-

+��1-+���6LOYHUVWDLQ�������� 

 

'$)7$5�3867$.$ 

$JRHV�*������� 7HNQRORJL� %DKDQ� $ODP��

,7%�3UHVV�%DQGXQJ� 

'HLQVWURS��(ONH��������$SSOLHG�7KLQ-/D\HU�

&KURPDWRJUDSK\���QG�HG��:HLQKHLP��

:LOH\-9&$�KDO���-�� 

*DQGMDU�,*�	�$EGXO�5��������.LPLD�)DU�

PDVL� $QDOLVLV��<RJ\DNDUWD�� 3XVWDND�

3HODMDU� 

+RVWHWWPDQ�� �����&DUD� .URPDWRJUDIL�

3UHSDUDWLI´3HQJJXQDDQ� SDGD� ,VRODVL�

6HQ\DZD�$ODP´�,7%��%DQGXQJ 

+DUERUQH� -%�� ������3K\WRFKHPLFDO�0HWK�

RGV�� $� JXLGH� WR� PRGHUQ� WHFKQLTXHV�

RI� SODQW� DQDO\VLV� �UG� (GLWLRQ��&KDS�

PDQ�DQG�+DOO��/RQGRQ� 

6DLIXGGLQ�$��5DKD\X��<XGD�+LOZDQ��������

6WDQGDULVDVL� %DKDQ� 2EDW� $ODP��

*UDKD�,OPX��<RJ\DNDUWD��KDO���-��� 

6HLGHO� 9�� ,QLWLDO� DQG� XONH[WUDFWLRQ�� ,Q��

6DUNHU�6'��/DWLI�=�	�*UD\�$O��HGL�

WRUV��1DWXUDO�SURGXFW� ,VRODWLRQ���QG�

HG�� 7RWRZD� ��1H\� -HUVH\��� +XPDQD�

3UHVV�,QF��������KDO����-��� 

6DUNHU�6'��/DWLI�=��	�*UD\�$,��������1DW�

XUDO� SURGXFWV� LVRODWLRQ�� ,Q�� 6DUNHU�

6'�� /DWLI� =�� 	� *UD\� $,�� HGLWRUV��

1DWXUDO�3URGXFWV� ,VRODWLRQ�� �QG� HG��

7RWRZD� �1HZ� -HUVH\��� +XPDQD�

3UHVV�,QF��KDO���-������� 

6HLGHO� 9��� ������ ,QLWLDO� DQG� EXON� H[WUDF�

WLRQ��,Q��6DUNHU�6'��/DWLI�=��	�*UD\�

$,��HGLWRUV��1DWXUDO�3URGXFWV� ,VROD�

WLRQ�� �QG� HG��7RWRZD� �1HZ� -HUVH\���

+XPDQD�3UHVV�,QF��KDO����-�� 

6LOYHUVWDLQ�5�0��� :HEVWHU�)�;��� ��������

6SHFWURPHWULF� ,GHQWLILFDWLRQ� 2I� 2U�

JDQLF�&RPSRXQG��VL[WK�HGLWLRQ��-RKQ�

:LOH\�	�6RQV�,QF�86��KDO���-��� 

7DODPRQD� $�� ������ /DERUDWRU\� &KURPD�

WRJUDSK\� *XLGH�� %�FKL� /DERUWHFK�

QLN�$*���6ZLW]HUODQG��KDO���� 

0XOMD�0��������$SOLNDVL�6SHNWURIRWRPHWHU�

89-9,6�� 0HFSKLVR�� 6XUDED\D�� � +DO�

�� 
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