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Segala puji bagi Allah SWT karena dengan anugerah nikmat 

kekuatan, kesehatan, dan kesempatan, akhirnya naskah buku ini 

dapat diselesaikan oleh penulis. Salam sejahtera bagi kita semua. 

Saya dengan rendah hati ingin mempersembahkan buku ini yang 

berjudul "Sains Kimia-Farmasi Tumbuhan Obat Tradisional 

(Etnofarmasi, Bio Coil Plus, Struktur Komponen Kimia, dan 

Aktivitas)." 

Pengobatan tradisional berbasis tumbuhan telah menjadi 

bagian integral dari budaya dan praktik kesehatan di berbagai 

belahan dunia selama ribuan tahun. Dalam era modern ini, 

ketertarikan terhadap obat-obatan alami semakin berkembang, 

seiring dengan peningkatan pemahaman kita tentang manfaat 

kesehatan yang dapat diperoleh dari berbagai tumbuhan obat. 

Buku ini bertujuan untuk menjembatani kesenjangan antara 

pengetahuan tradisional dan ilmiah tentang tumbuhan obat. Kami 

menggali dalam analisis kimia farmasi untuk memberikan 

pemahaman yang lebih dalam tentang komposisi kimia tumbuhan 

obat serta potensi efek farmakologisnya. Selain itu, kami juga 

menyajikan informasi praktis tentang penggunaan tumbuhan obat 

tradisional dalam pengobatan dan perawatan kesehatan sehari-hari. 

Buku ini mencakup berbagai aspek yang relevan dengan 

ilmu kimia farmasi, termasuk isolasi dan karakterisasi senyawa 

aktif, penelitian efikasi, serta peraturan yang mengatur penggunaan 

tumbuhan obat tradisional. Dengan membaca buku ini, pembaca 

akan mendapatkan wawasan yang lebih dalam tentang bagaimana 

sains kimia farmasi dapat berkontribusi dalam mengoptimalkan 

penggunaan tumbuhan obat tradisional dalam praktik kesehatan 

modern. 

Kami ingin mengucapkan terima kasih kepada semua 

individu dan institusi yang telah berperan dalam proses penulisan 

dan penelitian untuk buku ini. Semoga buku ini dapat memberikan 

wawasan yang berharga bagi para praktisi kesehatan, peneliti, dan 

semua individu yang tertarik dalam pengobatan tradisional 

berbasis tumbuhan. Terakhir, kami berharap buku ini dapat 
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menjadi sumber rujukan yang berguna dan bermanfaat bagi 

pembaca dalam menjalani perjalanan mereka dalam memahami 

lebih dalam tentang sains kimia-farmasi dalam konteks tumbuhan 

obat tradisional. 

Kami penulis sangat mengharapkan masukan dari pembaca 

untuk penyempurnaan buku ini, setelah keterkaitan dengan hibah 

dan kontrak penelitian selesai, maka kami akan sempurnakan isi 

dan ubah judulnya, tentunya menyesuaikan dengan saran 

pembaca. Dalam kesempatan ini, perkenankan penulis 

mengucapkan terima kasih kepada semua pihak yang telah 

memberikan motivasi kepada penulis untuk menyelesaikan naskah 

buku ini. Secara khusus kami haturkan terima kasih atas bantuan 

penerbit yang telah menerbitkan buku ini dan memberikan 

rekomendasi bahwa buku ini telah memenuhi syarat untuk 

diterbitkan. 

Terakhir, kami menyadari tidak ada gading yang tak retak, 

tidak ada tulisan manusia yang sempurna karena manusia juga 

tidak sempurna, karena itu saran dan kritik dari pembaca buku ini 

sangat kami nantikan untuk kesempurnaan buku ini pada edisi 

berikutnya. 

 

 

 

Penulis 
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BAB 

1�PENDAHULUAN 

 

 

A. Latar Belakang  

0HQXUXW� 6XWR\R�� EDKZD� 1HJDUD� ,QGRQHVLD� PHUXSDNDQ�

VDWX� GL� DQWDUD� SXVDW� NHUDJDPDQ� KD\DWL� WHUND\D� GL� GXQLD��

VHKLQJJD� ,QGRQHVLD� GLVHEXW� VHEDJDL� QHJDUD� PHJD�ELRGLYHUVLW\�

\DQJ� DUWLQ\D�PHPSXQ\DL� EDQ\DN� NHXQLNDQ� JHQHWLNQ\D�� WLQJJL�

NHUDJDPDQ�MHQLV�VSHVLHV��HNRVLVWHP�GDQ�HQGHPLVQ\D��(NVSORLWDVL�

VSHVLHV� IORUD� GDQ� IDXQD� \DQJ� EHUOHELKDQ� DNDQ� PHQLPEXONDQ�

NHODQJNDDQ� GDQ� NHSXQDKDQ�� SHQ\HUDJDPDQ� YDULHWDV� WDQDPDQ�

GDQ�UDV�KHZDQ�EXGLGD\D�PHQLPEXONDQ�HURVL�JHQHWLN��$QFDPDQ�

NHDQHNDUDJDPDQ�KD\DWL�GL�,QGRQHVLD�GDSDW�GLDWDVL�GHQJDQ�LOPX�

SHQJHWDKXDQ�GDQ�WHNQRORJL��\DLWX�GHQJDQ�FDUD�LGHQWLILNDVL�GDQ�

LQYHQWDULVDVL� NHUDJDPDQ� GDODP� KDOVHEDUDQ�� NHEHUDGDDQ��

SHPDQIDDWDQ��GDQ�VLVWHP�SHQJHORODDQQ\D�� 

(NVSORUDVL��HWQRIDUPDVL��GDQ�VDLQWLILNDVL�WXPEXKDQ�REDW�GL�

GXQLD� XPXPQ\D�� ,QGRQHVLD� SDGD� NKXVXVQ\D� PDVLK� WHUXV�

GLODNXNDQ�XQWXN�PHQHPXNDQ�EHUEDJDL�REDW��KHUEDO��ILWRIDUPDND�

EDUX��WHUXWDPD�XQWXN�SHQJREDWDQ�SHQ\DNLW�SHQ\DNLW�WURSLV�GDQ�

PHQXODU� \DQJ�PDVLK�PHUXSDNDQ�PDVDODK� NHVHKDWDQ� XWDPD� GL�

GXQLD��WHUXWDPD�GL�,QGRQHVLD��%DKNDQ�DNKLU�DNKLU�LQL�HNVSORUDVL�

GDQ� HWQRIDUPDVL� WXPEXKDQ� REDW� WHODK� GLODNXNDQ� GL� 6XODZHVL�

7HQJJDUD� �VXNX� %XWRQ� GDQ� 0XQD������ HWQRIDUPDVL� SDGD� VXNX�

%LQRQJNR���EDKNDQ�HWQRIDUPDVL�SDGD�VXNX�7RODNL�.RQDZH�GDQ�

.RQDZH� 6HODWDQ� GL� DQWDUDQ\D� ��� VSHVLHV� WXPEXKDQ� GDQ� GXD�

VSHVLHV� WXPEXKDQ� HQGHPLN�� 6WHUFXOHD� FI�� REORQJDWD� 5�%U�� GDQ�

7DOLQXP�WULDQJXODUH�:LOOG�\DQJ�EHOXP�GLWHPXNDQ�GL�GDHUDK�ODLQ���

3(1'$+8/8$1 
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BAB 

2�SAINS KIMIA FARMASI 

 

 

A. Sainstifikasi dan Etnofarmasi  

6DLQWLILNDVL� MDPX� DGDODK� XSD\D� WHURERVDQ�GDODP� UDQJND�

PHPSHUFHSDW� SHQHOLWLDQ� GL� VLVL� KLOLU�� \DNQL� SHQJXMLDQ� WHUNDLW�

PDQIDDW�GDQ�NHDPDQDQ�MDPX�XQWXN�XSD\D�SURPRWLI��SUHYHQWLI��

NXUDWLI�� SDOLDWLI�� GDQ� UHKDELOLWDWLI�� GHQJDQ� PHPEHQWXN� MHMDULQJ�

GRNWHU� \DQJ� PDPSX� PHODNVDQDNDQ� SHQHOLWLDQ� EHUEDVLV�

SHOD\DQDQ����6DLQWLILNDVL�-DPX�EHUXSD\D�PHQJHPEDQJNDQ�%RG\ 

RI� .QRZOHGJH� VLVWHP� 3HQJREDWDQ� 7UDGLVLRQDO� ,QGRQHVLD�

�WHUPDVXN� MDPXORJL�� NH� DUDK� NHGRNWHUDQ� LQWHJUDWLI� GHQJDQ�

SHQGHNDWDQ�WHUDSL�VHFDUD�KROLVWLN����6DLQVLILNDVL�MDPX�GDQ�KHUEDO�

DGDODK� SURVHV� PHQJXML� GDQ� PHPYDOLGDVL� PDQIDDW�� NHDPDQDQ��

GDQ�HIHNWLYLWDV�SURGXN�MDPX�GDQ�KHUEDO�PHQJJXQDNDQ�PHWRGH�

LOPLDK�� 6DLQWLILNDVL� MDPX� GLNHPEDQJNDQ� DJDU� GDSDW�

GLSURPRVLNDQ�ROHK�SURIHVLRQDO�PHGLV�GDODP�NHVHKDWDQ�IRUPDO��

EHUWXMXDQ�XQWXN�PHPEHULNDQ�GDVDU�LOPLDK�SHPDQIDDWDQ�MDPX�GL�

SHOD\DQDQ� NHVHKDWDQ�� PHPEDQJXQ� MDULQJDQ�� PHQGRURQJ�

SHQ\HGLDDQ�MDPX�\DQJ�DPDQ��HIHNWLI��GDQ�EHUNXDOLWDV����7XMXDQ�

GDUL� VDLQVLILNDVL� DGDODK� XQWXN� PHQJXPSXONDQ� EXNWL� \DQJ�

RE\HNWLI� GDQ� GDSDW� GLSHUFD\D� WHQWDQJ� HIHN� GDQ� SRWHQVL�

SHQJJXQDDQ� SURGXN� WHUVHEXW�� /DQJNDK�ODQJNDK� \DQJ� XPXP�

GLODNXNDQ�GDODP�VDLQVLILNDVL�MDPX�GDQ�KHUEDO�PHOLSXWL� 

�� ,GHQWLILNDVL� EDKDQ� DNWLI�� %DKDQ� DNWLI� GDODP� MDPX� GDQ� KHUEDO�

DGDODK� VHQ\DZD� NLPLD� \DQJ� EHUWDQJJXQJ� MDZDE� DWDV� HIHN�

WHUDSHXWLNQ\D�� /DQJNDK� SHUWDPD� GDODP� VDLQVLILNDVL� DGDODK�

6$,16�.,0,$�

)$50$6, 
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BAB 

3 ETNOFARMASI DAN SAINSTIFIKASI 

 

 

A. Etnofarmasi Tumbuhan Obat 

(WQRIDUPDVL�DGDODK�VWXGL�WHQWDQJ�SHQJJXQDDQ�WUDGLVLRQDO�

WXPEXKDQ� REDW� ROHK� PDV\DUDNDW� WHUWHQWX� XQWXN� WXMXDQ�

SHQJREDWDQ�� 'DODP� NRQWHNV� HWQRIDUPDVL�� WXPEXKDQ� REDW�

PHUXMXN� SDGD� WDQDPDQ� DWDX� EDJLDQ� WDQDPDQ� \DQJ�GLJXQDNDQ�

XQWXN� SHQJREDWDQ� DWDX� SHUDZDWDQ� NHVHKDWDQ�� 3UDNWLN�

HWQRIDUPDVL�WHODK�DGD�VHODPD�ULEXDQ�WDKXQ�GL�EHUEDJDL�EXGD\D�

GL�VHOXUXK�GXQLD��0DV\DUDNDW�DGDW�GDQ�VXNX�VXNX�WHUWHQWX�WHODK�

PHQJHPEDQJNDQ�SHQJHWDKXDQ� WHQWDQJ� WDQDPDQ�REDW�GDQ� FDUD�

PHQJJXQDNDQ�PHUHND�XQWXN�PHQJREDWL�EHUEDJDL�SHQ\DNLW�GDQ�

JDQJJXDQ� NHVHKDWDQ�� 3HQJHWDKXDQ� LQL� VHULQJ� NDOL� GLZDULVNDQ�

VHFDUD�WXUXQ�WHPXUXQ�GDQ�PHQMDGL�EDJLDQ�SHQWLQJ�GDUL�EXGD\D�

GDQ�WUDGLVL�PHUHND� 

(WQRIDUPDVL� PHQFDNXS� LGHQWLILNDVL�� SHQJXPSXODQ��

SHQHOLWLDQ��GDQ�GRNXPHQWDVL�SHQJJXQDDQ�WUDGLVLRQDO�WXPEXKDQ�

REDW�� ,QL� PHOLEDWNDQ� SHQHOLWLDQ� GDQ� DQDOLVLV� WHUKDGDS�

SHQJHWDKXDQ� WUDGLVLRQDO� VHUWD� SRWHQVL� SHQJREDWDQ� GDUL�

WXPEXKDQ� WHUVHEXW�� 0HWRGH� LOPLDK� GLJXQDNDQ� XQWXN�PHQJXML�

NHDPDQDQ��HIHNWLYLWDV��GDQ�PHNDQLVPH�DNVL�WDQDPDQ�REDW�\DQJ�

GLJXQDNDQ�ROHK�PDV\DUDNDW�WHUWHQWX� 

6WXGL� HWQRIDUPDVL� WHODK�PHPEHULNDQ�ZDZDVDQ� EHUKDUJD�

GDODP�SHQJHPEDQJDQ�REDW�REDWDQ�PRGHUQ��%DQ\DN�REDW�REDWDQ�

\DQJ�GLJXQDNDQ�VHFDUD� OXDV�VDDW� LQL�EHUDVDO�GDUL�VXPEHU�DODP��

WHUPDVXN� WXPEXKDQ� REDW� \DQJ� WHODK� ODPD� GLJXQDNDQ� GDODP�

HWQRIDUPDVL��&RQWRK�WHUNHQDO�DGDODK�DVSLULQ��\DQJ�EHUDVDO�GDUL�

(712)$50$6,�'$1�

6$,167,),.$6, 
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BAB 

4�TUMBUHAN OBAT PACING (Costus speciosus (J. Koenig) Sm) 

 

 

A. Taksonomi Tumbuhan Pacing  

7XPEXKDQ�SDFLQJ�DGDODK�WXPEXKDQ�OLDU�\DQJ�ND\D�DNDQ�

PDQIDDW�� KLGXS� GLGDHUDK� KLMDX�� OHPEDE�� GDQ� VHMXN�� 'L� GDHUDK�

-DZD� WXPEXKDQ� LQL� GLVHEXW� SDFLQJ� WDZD�� %DWDN� GLVHEXW� WDEDU�

WDEDU�� 0DGXUD� GLVHEXW� EXQWR�� 0LQDKDVD� GLVHEXW� SDODL� EDWDQJ��

0DNDVVDU� GLVHEXW� WDPSXQJ� WDZDUD�� 7HUQDWH� GLVHEXW� XJD�XJD��

GDQ�%XJLV�PHQ\HEXWNDQ�WHSX�WDZD��7HUGDSDW�WXMXK�VSHVLHV�GDUL�

JHQXV�FRVWXV�/LQQ��EHUDVDO�GDUL�,QGLD�\DLWX�&RVWXV�EDUEDWXV��&RVWXV�

FKDUWDFHXV�� &RVWXV� FXVSLGDWXV�� &RVWXV� JLJDQWHXV�� &RVWXV� LJQHXV��

&RVWXV� RVHDH�� GDQ� &RVWXV� VSHFWDELOLV�� .ODVLILNDVL� WDNVRQRPL�

WXPEXKDQ�SDFLQJ�VHEDJDL�EHULNXW� 

 
*DPEDU������7XPEXKDQ�SDFLQJ������ 

780%8+$1�2%$7�

3$&,1* 
�&RVWXV�VSHFLRVXV��-��.RHQLJ��6P� 
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BAB 

5�TUMBUHAN OBAT MAJA (Aegle marmelos (L.) Corr.) 

 

 

A. Taksonomi Tumbuhan Maja  

0DMD� �$HJOH� PDUPHORV� �/��� &RUU��� PHUXSDNDQ� WXPEXKDQ�

\DQJ�ELDVD�GLNHQDO� VHEDJDL�PDMD�PHPLOLNL� VHEXWDQ�EHUDJDP�GL�

VHWLDS� GDHUDK�� DQWDUD� ODLQ�� PRMR� DWDX� PRMR� OHJL� �-DZD��� PDRV�

�0DGXUD��� ELODN� �0HOD\X��� GDQ� NDELOD�DORU� �1XVD� 7HQJJDUD���

6HODLQ�GL�,QGRQHVLD�WHUQ\DWD�PDMD�MXJD�GDSDW�GLMXPSDL�GL�ZLOD\DK�

$VLD� 6HODWDQ� GDQ� $VLD� 7HQJJDUD� ODLQQ\D�� 0DOD\VLD�� ,QGLD��

%DQJODGHVK��%XUPD��3DNLVWDQ��6ULODQND��7KDLODQG�GDQ�WHUPDVXN�

,QGRQHVLD��'DHUDK�SHQ\HEDUDQQ\D� WHUXWDPD�GL�GDWDUDQ� UHQGDK�

KLQJJD� NHWLQJJLDQ� ����� P� GL� DWDV� SHUPXNDDQ� ODXW� GHQJDQ�

NRQGLVL� ODKDQ� EDVDK� VHSHUWL� UDZD�UDZD�PDXSXQ� ODKDQ� NHULQJ��

GHQJDQ�NLVDUDQ�VXKX�DQWDUD����&����&��� 

 

B. Klasifikasi Tumbuhan Maja 

.HGXGXNDQ� WDQDPDQ� PDMD� �$HJOH� PDUPHORV� �/��� &RUU���

GDODP� WDNVRQRPL� DWDX� VLVWHPDWLND� SHQDPDDQ� WXPEXKDQ�

PHQXUXW� )DWPDZDWL��� DGDODK� .LQJGRP�� �3ODQWDH��� 'LYLVL��

�6SHUPDWRSK\WD��� .HODV�� �'LFRW\OHGRQHDH��� 2UGR�� �6DSLQGDOHV���

)DPLOL�� �5XWDFHDH��� *HQXV�� $HJOH�� 6SHVLHV�� �$HJOH� PDUPHORV� �/���

&RUUHD�� GHQJDQ� MHQLV� WXPEXKDQ� PDMD� VHEDJDLPDQD� GLVDMLNDQ�

SDGD�*DPEDU�����EHULNXW� 

780%8+$1�2%$7�

0$-$ 
�$HJOH�PDUPHORV��/���&RUU�� 
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BAB 

6�TUMBUHAN OBAT WARU (Hibiscus Tiliaceus) 

 

 

A. Taksonomi Tumbuhan Waru  

.HDQHNDUDJDPDQ� KD\DWL� PHQFDNXS� LQWHUDNVL� EHUEDJDL�

EHQWXN� NHKLGXSDQ� GHQJDQ� OLQJNXQJDQQ\D�� SXVDW� NHUDJDPDQ�

KD\DWL� WHUND\D� GXQLD� DGD� GL� ,QGRQHVLD�� .HSXODXDQ� ,QGRQHVLD�

WHUGLUL�DWDV��������SXODX��GHQJDQ�NHND\DDQ�KD\DWL�WHUEHVDU�\DQJ�

PHPLOLNL� OHELK� GDUL� ������� VSHVLHV� WDQDPDQ� WLQJNDW� WLQJJL��

,QGRQHVLD�PHPLOLNL�NHUDJDPDQ�KD\DWL�\DQJ�PHQJDJXPNDQ������

GDUL� VSHVLHV�EHUEXQJD�\DQJ�DGD�GL�GXQLD���� 6XODZHVL�7HQJJDUD�

PHUXSDNDQ� VHEXDK�SURYLQVL�GL� ,QGRQHVLD�\DQJ� WHUOHWDN�EDJLDQ�

WHQJJDUD� SXODX� VXODZHVL� GHQJDQ� LEX� NRWD� .HQGDUL�� VHFDUD�

JHRJUDILV�WHUOHWDN�GL�EDJLDQ�VHODWDQ�JDULV�NKDWXOLVWLZD�GL�DQWDUD�

��R��·���R��·� OLQWDQJ� VHODWDQ� GDQ� ���R��·����R��·� EXMXU� WLPXU�

VHUWD�PHPSXQ\DL�ZLOD\DK�GDUDWDQ�VHOXDV��������NP�� �����������

KD��GDQ�SHUDLUDQ�VHOXDV���������NP��������������KD���.DEXSDWHQ�

.RODND�PHUXSDNDQ�VDODK�VDWX�GDHUDK�GL�6XODZHVL�7HQJJDUD�\DQJ�

ND\D�DNDQ�VXPEHU�GD\D�DODP��WHUXWDPD�WXPEXKDQ�REDW� 

7XPEXKDQ�ZDUX�EDQ\DN�WHUGDSDW�GL�,QGRQHVLD�WHUXWDPD�

GL� GDHUDK� EHUSDQWDL� \DQJ� WLGDN� EHUDZD�� WDQDK� GDWDU�� KLQJJD�

SHJXQXQJDQ�GHQJDQ�NHWLQJJLDQ�������PHWHU�GL�DWDV�SHUPXNDDQ�

ODXW�� 7XPEXKDQ� LQL� GLVXNDL� NDUHQD� DNDUQ\D� WLGDN� GDODP�

VHKLQJJD�WLGDN�PHUXVDN�MDODQ�GDQ�EDQJXQDQ�GL�VHNLWDUQ\D�� 

780%8+$1�2%$7�

:$58 
�+LELVFXV�7LOLDFHXV� 
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BAB 

7�TUMBUHAN OBAT KASEMAS (Euphorbia Heterophylla) 

A. Taksonomi Tumbuhan Katemas  

(XSKRUELDFHDH�GLNHQDO�VHEDJDL�WXPEXKDQ�MDUDN�MDUDNDQ�GDQ�

PHPLOLNL� EDQ\DN� MHQLV� VHSHUWL� SRKRQ�� SHUGX�� VHPDN�� GDQ�

VHEDJLDQ� DGDODK� WXPEXKDQ� EHUJHWDK���� 0HQXUXW�

'MDZDUQLQJVLK���� (XSKRELDFHDH� PHUXSDNDQ� VXNX� WHUEHVDU� NH� ��

GDUL� �� VXNX� WXPEXKDQ� \DQJ� EHUSHPEXOXK� GDQ� PHPSXQ\DL�

MXPODK� PDUJD� ��� GHQJDQ� ����� MHQLV� GL� NDZDVDQ� 0DOHVLD�

�,QGRQHVLD�� 0DOD\VLD�� 6LQJDSXUD�� %UXQHL� 'DUXVVDODP�� )LOLSLQD��

GDQ� 3DSXD� 1XJLQL��� )DPLOL� (XSKRUELDFHDH� DGDODK� NHORPSRN�

WXPEXKDQ� \DQJ� PHPLOLNL� VHNLWDU� ������ VSHVLHV� \DQJ� WHUVXVXQ�

GDODP�����PDUJD�GDQ����VXNX�� 

6DODK� VDWX� VSHVLHV� GDUL� (XSKRUELDFHDH� \DLWX� (XSKRUELD�

KHWHURSK\OOD� GLNHQDO� VHEDJDL� WXPEXKDQ� DSL� 0HNVLNR�� 3DLQWHG�

(XSKRUELD��-DSDQHVH�SRLQVHWWLD��GL�$ORU�GLVHEXW�GDXQ�SRN�SRN��GDQ�

GL� 0RQRNZDUL� �3DSXD�� GLVHEXW� UXPSXW� VXVX�� 3DGD� XPXPQ\D�

PDV\DUDNDW� ,QGRQHVLD� PHQJHQDO� WXPEXKDQ� LQL� GHQJDQ� QDPD�

µNDWHPDVµ� \DQJ� GLDPELO� GDUL� EDKDVD� -DZD�� .DWHPDV� DGDODK�

WDQDPDQ� \DQJ� EHUDVDO� GDUL�$PHULND� VHODWDQ�GDQ� WHQJDK�� \DQJ�

WHUVHEDU� OXDV� GL� GDHUDK� WURSLV� GDQ� VXEWURSLV� WHUPDVXN� GL�

,QGRQHVLD���� 

 

B. Klasifikasi Tumbuhan Katemas 

7DQDPDQ� LQL� PHUXSDNDQ� WXPEXKDQ� WDKXQDQ� GHQJDQ�

JHWDK� VXVX� GL� VHOXUXK� EDJLDQ� WXPEXKDQ�� +DELWDW� WXPEXKDQ�

NDWHPDV� VHULQJ� GLWHPXNDQ� GL� NHEXQ� EXDK�� SLQJJLU� MDODQ�� DUHD�

OLPEDK�� GDQ� VHSDQMDQJ� VXQJDL� NHFLO�� .ODVLILNDVL� WDNVRQRPL�

WXPEXKDQ�NDWHPDV�GDSDW�GL�OLKDW�SDGD�7DEHO����� 

780%8+$1�2%$7�

.$7(0$6 
�(XSKRUELD�+HWHURSK\OOD� 
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BAB 

8� TUMBUHAN OBAT TAPAK KUDA (Ipomoea Pes-Caprae (L.) 

Sweet) 

 

 

A. Taksonomi Tumbuhan Tapak Kuda  

7XPEXKDQ� WDSDN� NXGD� �,SRPRHD� 3HV�&DSUDH� �/��� 6ZHHW��

PHUXSDNDQ�WXPEXKDQ�PHQMDODU�\DQJ�NHUDS�GLWHPXNDQ�GLSDQWDL�

EHUSDVLU�� 7XPEXKDQ� LQL� GLNHQDO� GHQJDQ� QDPD� ORNDO� NDWDQJ�

NDWDQJ�� 1DPD� LOPLDKQ\D� PHQJDFX� SDGD� EHQWXN� KHODLDQ�

GDXQ\DQJ� PHQ\HUXSDL� WHUDFDN� NDPELQJ� �SHV�� NDNL�� FDSUDH��

NDPELQJ��� 7XPEXKDQ� LQL� GLNHQDO� GHQJDQ� EHEHUDSD� QDPD� GL�

,QGRQHVLD��GL� DQWDUDQ\D�� EDWDWD� SDQWDL� �0DQDGR��� GDXQ� NDWDQJ�

�0HOD\X��� WDQJNDWDQJ� �0DGXUD��� NDWDQJ�NDWDQJ� �%DOL��� DQGDOL�

DUDQD� �7DODXG��� GDOHUH� �6DQJLU� GDQ� $OLIXUX��� ZDWDWD� UXUXDQ��

GDUHGHL�� GRORGRL�� NDSX� QH� UXUXDQ�� NDSXW� L� ODZDQDQ�� ZDWDWD�

�$OLIXUX�6XODZHVL�8WDUD���WLODGHGH��*RURQWDOR���EXODOLQJR��%XRO���

DOHUH� �%DUHH��� OHOHUL� �0DNDVVDU��� ODOHUH� �%XJLV��� PDUL�PDUL�

�$PDKDL��� ZHGRU�� ZHGXOH� �+LWX��� ZHGXOH� �+DUXNX��� QJHPLU�

JDPLU�� GDQ� ORORUR� �+DOPDKHUD� 8WDUD��� ODNODNX� �'DZDQ� 7LPRU�

%DUDW��� ODUHUH� �%XWRQ�����7XPEXKDQ�LQL�EHUNHPEDQJ�ELDN�VHFDUD�

YHJHWDWLI� GHQJDQ� VLVWHP� SHUDNDUDQ�� SRWRQJDQ� WDQJNDL�� GDQ�

GHQJDQ� ELML�� 3URGXNVL� EXDK� WXPEXKDQ� LQL� XPXPQ\D� FXNXS�

WLQJJL�� WHWDSL� GLSHQJDUXKL� ROHK� DNWLYLWDV� DQJLQ�� NHSDGDWDQ�

WXPEXKDQ��GDQ�IDNWRU�ODLQ��� 

780%8+$1�2%$7�

7$3$.�.8'$ 
�,SRPRHD�3HV�&DSUDH��/���6ZHHW� 
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BAB 

9�TUMBUHAN OBAT BROTOWALI (Tinosporacrispa L.) 

 

 

A. Taksonomi Tumbuhan Brotowali  

3HQGXGXN� ,QGRQHVLD� VHNLWDU� ���� PDVLK� EHUJDQWXQJ�

WHUKDGDS� WDQDPDQ� REDW�REDWDQ� NDUHQD� SHQJJXQDDQ� WXPEXKDQ�

REDW� VHEDJDL� EDKDQ� EDNX� REDW� VXGDK� GLODNXNDQ� ROHK�PDQXVLD�

VHMDN�GLNHQDOQ\D�SURVHV�PHPEXDW� MDPX�GDQ�PDVLK�EHUODQVXQJ�

KLQJJD� VDDW� LQL�� 0HQXUXW� :LMD\DNXVXPD���� EDJLDQ� WXPEXKDQ�

\DQJ� VHULQJ� GLPDQIDDWNDQ� XQWXN� SHQJREDWDQ� PHOLSXWL� XPEL�

�WXEHU���DNDU��UDGL[���EDWDQJ��OLJXD���GDXQ��IROLD���EXDK��IUXFWXV���ELML�

�VHPHQ���GDQ�VHOXUXK�EDJLDQ�WXPEXKDQ��KHUE�� 

%DQ\DN� WXPEXKDQ�\DQJ�GDSDW�GLMDGLNDQ�REDW�GDQ� MDPX��

VDODK�VDWXQ\D�\DLWX�WXPEXKDQ�EURWRZDOL��7XPEXKDQ�EURWRZDOL�

WHUNHQDO�GHQJDQ�MHQLV�WXPEXKDQ�VDQJDW�SDKLW��'LEDOLN�UDVD�SDKLW�

LWX�WHUVLPSDQ�VHJXGDQJ�PDQIDDW�EDJL�NHVHKDWDQ���� 

 

B. Klasifikasi Tumbuhan Brotowali  

7XPEXKDQ� EURWRZDOL� WHUPDVXN� VDODK� VDWX� VSHVLHV� GDUL�

JHQXV� 7LQRVSRUD� \DQJ� GLNHQDO� GHQJDQ� QDPD� VSHVLHV� 7LQRVSRUD�

FULVSD�� 7XPEXKDQ� EURWRZDOL� EHUDVDO� GDUL� ,QGLD� GDQ� NHPXGLDQ�

PHQ\HEDU�VDPSDL�GL�,QGRQHVLD�����%URWRZDOL�DWDX�7LQRVSRUD�FULVSD�

DGDODK�VDODK�VDWX�MHQLV�WXPEXKDQ�REDW�GDUL�JHQXV�7LQRVSRUD�\DQJ�

WHUPDVXN� GDODP� IDPLO\� 0HQLVSHUPDFHDH� \DQJ� WHUGLUL� GDUL� ���

JHQXV�GDQ�����VSHVLHV�����%URWRZDOL�PHUXSDNDQ�MHQLV�WXPEXKDQ�

\DQJ� PXGDK� GLWHPXNDQ� GDQ� PXGDK� GDODP� SHUDZDWDQ�

SHQDQDPDQQ\D��WXPEXK�VHFDUD�OLDU�GL�KXWDQ��ODGDQJ�GDQ�GDSDW�

GLWDQDP� GL� KDODPDQ� GHNDW� SDJDU� VHEDJDL� WXPEXKDQ� REDW��

780%8+$1�2%$7�

%5272:$/, 

�7LQRVSRUDFULVSD�/�� 
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BAB 

10�PENUTUP 

 

 

.DMLDQ�GDODP� EXNX� LQL�PHUXSDNDQ� 6DLQV� .LPLD�)DUPDVL�

7XPEXKDQ� 2EDW� 7UDGLVLRQDO� 7RODNL�%XWRQ� �(WQRIDUPDVL�� %LR�

&RLO� 3OXV�� 6WUXNWXU� .RPSRQHQ� .LPLD�� GDQ� $NWLYLWDV�� SDGD�

WXPEXKDQ� REDW� VXNX� 7RODNL�0HNRQJJD� GDQ� VXNX� %XWRQ�

NKXVXVQ\D�PDV\DUDNDW�%XWRQ�7HQJDK��%DQ\DN�VSHVLV�WXPEXKDQ�

REDW� \DQJ� WHODK� GLWHOLWL� GL� DQWDUDQ\D�� WXPEXKDQ� SDFLQJ� GDUL�

.RODND� 8WDUD�� WXPEXKDQ�PDMD� GDUL� %XWRQ� 7HQJDK�� WXPEXKDQ�

ZDUX�GDUL�.RODND��WXPEXKDQ�EDMDNDK�.RODND��DNDU�NXQLQJ�GDUL�

%XWRQ�7HQJDK��WXPEXKDQ�NHWDSDQJ�GDUL�%XWRQ�WHQJDK��EURWRZDOL�

GDUL� .RODND�� WXPEXKDQ� WDSDN� NXGD�� WXPEXKDQ� NHQDQJD��

WXPEXKDQ� ND\X� SDKLW�� SXODL� GDUL� %XWRQ� 7HQJDK�� WXPEXKDQ�

NDWHPDV� GDUL� .RODND�� WXPEXKDQ� VLPEDU� OD\DQJ� GDUL� .RODND��

WHWDSL�SDGD�NHVHPSDWDQ�LQL�KDQ\D�VDLQWLILNDVL�WXPEXKDQ�SDFLQJ��

PDMD��ZDUX��VDPELORWR��WDSDN�NXGD��EURWRZDOL��WDZD�WRNXOR��WDZD�

QJJDWHED�� GDQ� ODLQ�ODLQ�� 8QWXN� EHEHUDSD� WXPEXKDQ� ODLQ� QDQWL�

GLVDMLNDQ� SDGD� EXNX� 6DLQV� .LPLD�)DUPDVL� 7XPEXKDQ� 2EDW�

7UDGLVLRQDO� 7RODNL�%XWRQ� �(WQRIDUPDVL�� %LR� &RLO� 3OXV�� 6WUXNWXU�

.RPSRQHQ�.LPLD��GDQ�$NWLYLWDV��MLOLG�EHULNXWQ\D� 

6DLQV� NLPLD� IDUPDVL� GDODP� EXNX� LQL� PDVLK� VDQJDW�

VHGHUKDQD� \DLWX� PHOLSXWL� NHJLDWDQ� LVRODVL� VHQ\DZD� DNWLI� GDUL�

WXPEXKDQ� REDW�� GL� DQWDUDQ\D� SURVHV� HNVWUDNVL�� PDVHUDVL�� GDQ�

NRORP�NURPDWRJUDIL��.HJLDWDQ�VHODQMXWQ\D�DGDODK�XML�NHODUXWDQ��

HOXVLGDVL� VWUXNWXU� NDQGXQJDQ� NLPLD� WXPEXKDQ� REDW� OHEL�

OHQJNDSQ\D��XML�DNWLYLWDV�DQWL�PDODULD��XML�DNWLYLWDV�DQWL�NDQNHU��

XML�DNWLYLWDV�DQWLRNVLGDQ��XML�DQWL�EDNWHUL��XML�VLWRWRNVLWDV��GDQ�XML�

3(18783 
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'$)7$5�3867$.$ 

 

�� 6XWR\R� ������ .HDQHNDUDJDPDQ� +D\DWL� ,QGRQHVLD 

6XDWX�7LQMDXDQ���0DVDODK�GDQ�3HPHFDKDQQ\D��%XDQD�6DLQV��

���������������� 

�� -XPLDUQL� :2� DQG� .RPDODVDUL� 2�� ������ ,QYHQWRU\� RI�

0HGLFLQDO�3ODQWV�DV�8WLOL]HG�E\�0XQD�7ULEH�LQ�.RWD�:XQD�

6HWWOHPHQW�� 7UDG�� 0HG�� -�� ��������²����

KWWSV���GRL�RUJ�����������WUDGPHGM������� 

�� .DVPDZDWL�+��,KVDQ�6��DQG�6XSULDQWL�5��������(WKQRPHGLFDO�

6WXG\�RI�7UDGLWLRQDO�0HGLFLQDO�3ODQWV�RI�2H�1VXOL�9LOODJH��

.DEDQJND� 'LVWULFW�� 0XQD� 5HJHQF\�� 6RXWKHDVW� 6XODZHVL��

3KDUPDXKR�� -�� )DUP�� 6DLQV�� GDQ� .HV�� ������²��� KWWS����

G[�GRL�RUJ����������SKDUPDXKR�Y�L������� 

�� ,QGUD\DQJLQJVLK�:2,��,EUDKLP�1��DQG�$QDP�6��������(WKQR�

3KDUPDF\� 6WXG\� RI� +HUEDO� 3ODQW� LQ� %XURQHVH�� %LQRQJNR�

6XE�'LVWULFW�� :DNDWREL� 5HJHQF\� RI� 6RXWK� (DVW� 6XODZHV,��

*DOHQLND� -�� 3KDUPDF�� �������²����

KWWSV���GRL�RUJ����������M���������������Y��L������� 

�� .XVPDQD�&�DQG�+LNPDW�$��������7KH�%LRGLYHUVLW\�RI�)ORUD�

LQ� ,QGRQHVLD�� -�� 1DW�� 5HVRXU�� (QYLURQ��0DQDJ�� ��������²�����

KWWSV���GRL�RUJ����������MSVO���������� 

�� 3LHURQL� $�� 4XDYH� &�� 1HEHO� 6�� DQG� +HLQULFK� 0�� ������

(WKQRSKDUPDF\� RI� WKH� HWKQLF� $OEDQLDQV� �$UEsUHVKs�� RI�

QRUWKHUQ� %DVLOLFDWD�� ,WDO\�� )LWRWHU�� ������²����� KWWSV����

GRL�RUJ���������6��������;������������ 

�� 9ROSDWR�*�� 5RVVL� '�� DQG�'HQWRQL� '�� ������$� 5HZDUG� IRU�

3DWLHQFH� DQG� 6XIIHULQJ�� (WKQRP\FRORJ\� DQG�

&RPPRGLILFDWLRQ� RI� 'HVHUW� 7UXIIOHV� DPRQJ� 6DKUDZL�

5HIXJHHV� DQG� 1RPDGV� RI� :HVWHUQ� 6DKDUD�� (FRQ�� %RW��

���������²����� KWWSV���OLQN�VSULQJHU�FRP��

DUWLFOH���������V��������������� 

�� -DQ� +$�� -DQ� 6�� $KPDG� 1�� DQG� $\VKD� 0�� ������ (WKQR�

0HGLFLQDO�6XUYH\�RI�,QGLJHQRXV�0HGLFLQDO�3ODQWV�XVHG�E\�

WKH�/RFDO�3RSXODWLRQ�RI�*ROHHQ�9DOOH\��&KLWUDO��3DNLVWDQ��60�



262 
 

-�� 0HG�� 3ODQW� 6WXG�� ������²��� KWWSV���VPMRXUQDOV�FRP��

PHGLFLQDO��SODQW�VWXGLHV�FXUUHQW�LVVXH�SKS� 

�� 0XVVDUDW�6��$EGHO�6DODP�10��7DULT�$��:D]LU�60��8OODK�5��

DQG�$GQDQ�0�� ������8VH�RI� HWKQRPHGLFLQDO�SODQWV�E\� WKH�

SHRSOH� OLYLQJ� DURXQG� LQGXV� ULYHU�� (YLGHQFH�EDVHG�

&RPSOHPHQW�� $OWHUQ�� 0HG�� �����������

KWWS���G[�GRL�RUJ���������������������� 

��� +HLQGULFN� 0� DQG� %UHPQHU� 3�� ������ (WKQRERWDQ\� DQG�

(WKQRSKDUPDF\� 7KHLU� 5ROH� IRU� $QWL�&DQFHU� 'UXJ�

'HYHORSPHQW�� &XUUHQW� 'UXJ� 7DUJHWV�� ������ ���������

KWWSV���GRL�RUJ���������������������������� 

��� %DL�<��=KDQJ�/��-LDQJ�<��/LX�7��/L�)��=KDQJ�-��/XR�<��<DQ�*��

)HQJ�=��/L�;��:DQJ�;��DQG�+X�:��������;LQMLDQJ�KHUEDO�WHD�

H[HUWV� LPPXQRPRGXODWRU\� DFWLYLW\� YLD� 7/5����PHGLDWHG�

0$3.�VLJQDOLQJ�SDWKZD\V�LQ�5$:������FHOOV�DQG�SUHYHQWV�

F\FORSKRVSKDPLGH�LQGXFHG�LPPXQRVXSSUHVVLRQ�LQ�PLFH��-��

(WKQRSKDUPDFRO�� �������²����� KWWSV���GRL�RUJ����������

M�MHS������������� 

��� 6DLG� 2�� .KDOLO� .�� )XOGHU� 6�� DQG� $]DL]HK� +�� ������

(WKQRSKDUPDFRORJLFDO�VXUYH\�RI�PHGLFLQDO�KHUEV�LQ�,VUDHO��

WKH� *RODQ� +HLJKWV� DQG� WKH� :HVW� %DQN� UHJLRQ�� -��

(WKQRSKDUPDFRO�� ���������²����� KWWSV���GRL�RUJ����������

6��������������������� 

��� +H�77��+X�+��DQG�:DQJ�<7��������)URP�ORZ�WHFK�WR�PRGHUQ�

LQGXVWU\��$�VWXG\�RI�WUDGLWLRQDO�&KLQHVH�PHGLFLQH�VHFWRU�LQ�

*XDQJGRQJ��&KLQD�� -��6FL��7HFKQRO��3ROLF\�0DQDJ�� ��������²

�����KWWSV���GRL�RUJ����������-6730�������������� 

��� 3KLODQGHU�/$��������$Q�HWKQRERWDQ\�RI�:HVWHUQ�&DSH�5DVWD�

EXVK� PHGLFLQH�� -�� (WKQRSKDUPDFRO�� ����������²�����

KWWSV���GRL�RUJ���������M�MHS������������� 

��� 6LODPEDUDVDQ� 5�� 6XUHVKNXPDU� -�� DQG� $\\DQDU� 0�� ������

(WKQRPHGLFLQDO�3ODQWV�8VHG�E\�0DOD\DOL�DQG�1DULNXUDYDU�

&RPPXQLWLHV� LQ�(URGH�'LVWULFW��7DPLO�1DGX�� ,QGLD��$P�� -��

(WKQRPHG�� ������²��� KWWSV���'2,���������������������

�������� 
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��� 9DOGLYLD�&RUUHD� %�� *yPH]�*XWLpUUH]� &�� 8ULEH� 0�� DQG�

0pQGH]�6iQFKH]� 1�� ������ +HUEDO� PHGLFLQH� LQ�0H[LFR�� $�

FDXVH� RI� KHSDWRWR[LFLW\�� $� FULWLFDO� UHYLHZ�� ,QW�� -��0RO�� 6FL��

���������������KWWSV���ZZZ�GRL����������LMPV��������� 

��� *D\RRU�.0��.RQWD�61��8PDPD�<��%DVNDU�+���$\XVK�.���DQG�

3UDVDG� 76�� ������ (WKQRSKDUPDFRORJLFDO� 6WXGLHV� RI�

$UJHPRQH� 0H[LFDQD� IRU� WKH� 0DQDJHPHQW� RI� 3VRULDVLV�

)ROORZHG�E\�0ROHFXODU�7HFKQLTXHV�7KURXJK�0HWDERORPLFV��

%LRPHG� 5HV� +HDOWK� $GY�� ������²���� KWWS���ZZZ��

PHGWH[WSXEOLFDWLRQV�FRP�ELRPHG�UHVHDUFK�DQG�KHDOWK�

DGYDQFHV�DUWLFOHV�LQ�SUHVV�SKS� 

��� +HLGDUL�$��������$�0RGHUQ�(WKQRPHGLFLQDO�7HFKQLTXH�IRU�

UDQVIRUPDWLRQ�� 3UHYHQWLRQ� DQG� 7UHDWPHQW� RI� +XPDQ�

0DOLJQDQW� *OLRPDV� 7XPRUV� LQWR�+XPDQ�%HQLJQ�*OLRPDV�

7XPRUV�XQGHU�6\QFKURWURQ�5DGLDWLRQ��$P��-��(WKQRPHG��������

�²���KWWSV���'2,����������������������������� 

��� &DUYDOKR�-&7��)HUQDQGHV�&3��$PDGR�-55��1DYDUUHWH�$��DQG�

4XLQWDQV�-~QLRU�/-��������(WKQRSKDUPDFRORJLFDO�6WXGLHV�IRU�

WKH�'HYHORSPHQW�RI�1HZ�'UXJV��(YLGHQFH�EDVHG�&RPSOHPHQW��

$OWHUQ�� 0HG�� ���������� KWWSV���GRL�RUJ���������������

�������� 

��� 5H[KHSL�%��0XVWDID�%��+DMGDUL�$��5XVKLGL�5H[KHSL�-��4XDYH�

&/�� DQG� 3LHURQL� $�� ������ 7UDGLWLRQDO� PHGLFLQDO� SODQW�

NQRZOHGJH�DPRQJ�$OEDQLDQV��0DFHGRQLDQV�DQG�*RUDQL�LQ�

WKH� 6KDUU� 0RXQWDLQV� �5HSXEOLF� RI� 0DFHGRQLD��� *HQHW��

5HVRXU�� &URS� (YRO�� ����������²������ KWWSV���'2,�

��������V����������������� 

��� <DTRRE� $�� 6LQJK� '3�� <XQXV� 0�� DQG� %KDW� *$�� ������

3K\WRWKHUDSHXWLF�DQG�(WKQR�ERWDQLFDO�,PSRUWDQFH�RI�3ODQW�

%LRGLYHUVLW\�RI�'DFKLJDP�1DWLRQDO�3DUN���.DVKPLU��$P�� -��

(WKQRPHG�� ������²��� KWWSV���'2,�� ��������������������

������� 

��� <HPDQH� %�� 0HGKDQLH� *�� DQG� 5HGG\� .6�� ������ 6XUYH\� RI�

6RPH� &RPPRQ� 0HGLFLQDO� 3ODQWV� 8VHG� LQ� (ULWUHDQ� )RON�

0HGLFLQH�� $P�� -�� (WKQRPHG�� �������²��� KWWSV���'2,��

��������������������������� 



264 
 

��� 4XDYH� &/�� 3DUGR�'H�6DQWD\DQD� 0�� DQG� 3LHURQL� $�� ������

0HGLFDO�(WKQRERWDQ\� ,Q�(XURSH��)URP�)LHOG�(WKQRJUDSK\�

WR� $� 0RUH� &XOWXUDOO\� 6HQVLWLYH� (YLGHQFH�%DVHG� &$0"��

(YLGHQFH�%DVHG�&RPSOHPHQW��$OWHUQ��0HG�������������KWWSV����

GRL���������������������� 

��� %LHVNL� ,*&�� /HRQWL�0�� $UQDVRQ� -7�� )HUULHU� -�� 5DSLQVNL�0��

9LRODQWH�,03��%DORJXQ�62��3HUHLUD�-)&$��)LJXHLUHGR�5�GH�

&)��/RSHV�&5$6��GD�6LOYD�'5��3DFLQL�$��$OEXTXHUTXH�83��

DQG� 0DUWLQV� '7� GH� 2�� ������ (WKQRERWDQLFDO� VWXG\� RI�

PHGLFLQDO�SODQWV�E\�SRSXODWLRQ�RI�9DOOH\�RI�-XUXHQD�5HJLRQ��

/HJDO�$PD]RQ��0DWR�*URVVR��%UD]LO��-��(WKQRSKDUPDFRO�������

���²�����KWWSV���GRL�RUJ����������M�MHS������������� 

��� $MLEHVLQ�..��%DOD�'1��DQG�8PRK�8)��������(WKQR�PHGLFLQDO�

VXUYH\� RI� SODQWV� XVHG� E\� WKH� LQGLJHQHV� RI� 5LYHUV� 6WDWH� RI�

1LJHULD�� 3KDUP�� %LRO�� ����������²������ KWWSV���'2,��

������������������������������ 

��� 3HUDZDWL�6��$QGULDQL�/��$QJJUHVDQL�/��DQG�$UGLOD�(��������

(WKQRSKDUPDF\� 6WXG\� RI� 6XNX� $QDN� 'DODP� �6$'�� LQ�

0XDUD� .LOLV� 9LOODJH�� 7HQJDK� ,OLU�� 7HER� 'LVWULFW�� -DPEL�

3URYLQFH��%LRVSHFLHV����������²����KWWSV���GRL�RUJ�����������

ELRVSHFLHV�Y��L������� 

��� $LVKDWX� 6�� 0RKDPPHG� *0�� -DPLOX� <�� DQG� $EXEDNDU� $��

������(WKQR�ERWDQLFDO�VXUYH\�RI�PHGLFLQDO�SODQWV�XVHG� IRU�

WKH�PDQDJHPHQW�RI�GHSUHVVLRQ�E\�+DXVD�WULEHV�RI�.DGXQD�

6WDWH�� 1LJHULD�� -�� 0HG�� 3ODQWV� 5HV�� ����������²�����

KWWSV���GRL�RUJ����������-035���������� 

��� $GRXP�2$��������6FUHHQLQJ�RI�0HGLFLQDO�3ODQWV�1DWLYH�7R�

.DQR�DQG�-LJDZD�6WDWHV�RI�1RUWKHUQ�1LJHULD��8VLQJ�$UWHPLD�

&\VWV� �%ULQH� 6KULPS�7HVW���$P�� -��3KDUPDFRO�� 6FL�� �����������

KWWSV����'2,�����������DMSV������� 

��� -DUDGDW� 1� DQG� =DLG� $1�� +HUEDO� UHPHGLHV� XVHG� IRU� WKH�

WUHDWPHQW�RI�LQIHUWLOLW\�LQ�PDOHV�DQG�IHPDOHV�E\�WUDGLWLRQDO�

KHDOHUV�LQ�WKH�UXUDO�DUHDV�RI�WKH�:HVW�%DQN�3DOHVWLQH��%0&�

&RPSOHPHQW�� $OWHUQ�� 0HG�� ���������²���� KWWSV���GRL�RUJ��

��������V����������������� 
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��� 5DRGDK� ������ 3HQJHWDKXDQ� /RNDO� 7HQWDQJ� 3HPDQIDDWDQ�

7DQDPDQ� 2EDW� 3DGD� 0DV\DUDNDW� 7RODNL� 'L� .DEXSDWHQ�

.RQDZH�6XODZHVL�7HQJJDUD��%DODL�3HOHVWDULDQ�1LODL�%XGD\D�

0DNDVVDU��3DQJDGHUHQJ������������� 

��� :DKLG�:2/:�GDQ�%DVUL�/2$�� ������ 6HMDUDK�3HQJREDWDQ�

7UDGLVLRQDO� 2UDQJ� %XWRQ� GL� .HFDPDWDQ� %DWXSRDUR� .RWD�

%DX�%DX�� ����������� -RXUQDO� ,GHD� RI� +LVWRU\�� ������

KWWS���MRXUQDO�ILE�XKR�DF�LG�LQGH[�SKS�KLVWRU\�DUWLFOH�YL

HZ����� 

��� +DP]DK�+��0XUVDOLP��GDQ�6DSULO��������6WXGL�(WQRIDUPDVL�

7XPEXKDQ�%HUNKDVLDW�2EDW�6XNX�%XWRQ�6XE�(WQLV�.DOHQGH��

.HFDPDWDQ� .DSRQWRUL� .DEXSDWHQ� %XWRQ� 6XODZHVL�

7HQJJDUD�� -XUQDO� 6DLQV� GDQ� .HVHKDWDQ�� �������������� '2,��

KWWSV���HMRXUQDO�SROWHNEDXEDX�DF�LG�LQGH[�SKS�MVLND� 

��� 6LVZDQWR�������6DLQWLILNDVL�-DPX�6HEDJDL�8SD\D�7HURERVDQ�

XQWXN� 0HQGDSDWNDQ� %XNWL� ,OPLDK� 7HQWDQJ� 0DQIDDW� GDQ�

.HDPDQDQ� -DPX��%XOHWLQ�3HQHOLWLDQ�6LVWHP�.HVHKDWDQ�� �������

���²���� 

��� )HEUL\DQWL�50��0DHVDURK� ,�� 6XSUL\DWQD�� 6XNDQGDU�+��GDQ�

0DHODQLQJVLK� )6�� ������ $QDOLVLV� )DUPDNRHNRQRPL�

6DLQWLILNDVL� -DPX� $QWLKLSHUWHQVL�� $QWLKLSHUJOLNHPLD��

$QWLKLSHUNROHVWHUROHPLD�� GDQ� $QWLKLSHUXULVHPLD�� ,-367��

����������� 

��� $JXQJ�� 6XOHPDQ� 60�� GDQ� 3LWRSDQJ� 5�� ������ 6WXGL�

(WQRERWDQL� 7XPEXKDQ�2EDW� 3DGD�0DV\DUDNDW� 6XNX�.DLOL�

5DL� 'L� 'XVXQ� 6LVHUH�� 'HVD� /DEXDQ� 7RSRVR�� .HFDPDWDQ�

/DEXDQ��.DEXSDWHQ�'RQJJDOD��6XODZHVL�7HQJDK��%LRFHOHEHV��

����������� 

��� 7DSXQGX� $6�� $QDP� 6�� GDQ� 3LWRSDQJ� 5�� ������ 6WXGL�

(WQRERWDQL�7XPEXKDQ�2EDW�SDGD�6XNX�6HNR�GL�'HVD�7DQDK�

+DUDSDQ�� .DEXSDWHQ� 6LJL�� 6XODZHVL� 7HQJDK�� %LRFHOHEHV��

����������� 

��� 2NWRED� =�� ������ 6WXGL� (WQRIDUPDVL� 7DQDPDQ� 2EDW� XQWXN�

3HUDZDWDQ�GDQ�3HQXPEXK�5DPEXW�SDGD�%HEHUDSD�'DHUDK�

GL�,QGRQHVLD��-XUQDO�-DPX�,QGRQHVLD�������������� 
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��� $GLWDPD�7<�� ������ -DPX� GDQ�.HVHKDWDQ�� 3HQHUELW�/HPEDJD�

3HQHUELW� %DOLWEDQJNHV� �/3%��� %DGDQ� /LWEDQJ� .HVHKDWDQ�

.HPHQWHULDQ�.HVHKDWDQ�5,� 

��� 6KDQ� :<� GDQ� :LFDNVRQR� ,$�� ������ $UWLNHO� 7LQMDXDQ��

)RUPXODVL� *HO� (NVWUDN� .XOLW� 0DQJJLV� �*DUFLQLD�

0DQJRVWDQD��GHQJDQ�9DULDVL�.RQVHQWUDVL�%DVLV��)DUPDND�����

������������ 

��� 1LVD� 6.� GDQ� 5XVGLDQD� 7�� ������ 5HYLHZ�� )RUPXODVL� &R�

$PRUI�8QWXN�0HQLQJNDWNDQ�.HODUXWDQ�2EDW�%&6�.HODV�,,��

)DUPDND����������������� 

��� :+2��������1DWLRQDO�3ROLF\�RQ�7UDGLWLRQDO�0HGLFLQH�DQG�

5HJXODWLRQ�RI�+HUEDO�0HGLFLQHV��5HSRUW�RI�D�:+2�JOREDO�

VXUYH\��*HQHYD� 

��� %DGDQ� 320�� ������ .HSXWXVDQ� .HSDOD� %DGDQ� 3HQJDZDV�

2EDW� GDQ� 0DNDQDQ� 5,� 1R�� +.�������������� WHQWDQJ�

.HWHQWXDQ� 3RNRN� 3HQJHORPSRNDQ� GDQ� 3HQDQGDDQ� 2EDW�

%DKDQ�$ODP�,QGRQHVLD� 

��� (OIDPL�� ������ -DPX�� 7UDGLVLRQDO� 6DPSDL� (UD� 0RGHUQ�

%LRWHNQRORJL�0HQLQJNDWNDQ�.DGDU�=DW�%HUNKDVLDW�7DQDPDQ�

2EDW�� 3LGDWR� ,OPLDK� 3HQJXNXKDQ� *XUX� %HVDU�� ,7%��

KWWSV���ZZZ�LWE�DF�LG�EHULWD�� RUDVL�LOPLDK�SURI�(OIDKPL��

SHUDQ�ELRWHNQRORJL�GDODP�SHQJHPEDQJDQ�MDPX�������� 

��� 6XNDQGDU� (<�� ������ 7UHQ� GDQ� 3DUDGLJPD� 'XQLD� )DUPDVL�

,QGXVWUL�.OLQLN�7HNQRORJL� .HVHKDWDQ�� 2UDVL� ,OPLDK� 'LHV�

1DWDOLV�,7%�NH�����%DQGXQJ� 

��� 0DKGL�-*��������0HGLFLQDO�SRWHQWLDO�RI�ZLOORZ��$�FKHPLFDO�

SHUVSHFWLYH� RI� DVSLULQ�GLVFRYHU\�� -RXUQDO� RI� 6DXGL� &KHPLFDO�

6RFLHW\����������������²�����GRL���������M�MVFV������������� 

��� <XOLDQWR�55�GDQ�:LG\DQLQJVLK�7'��������)RUPXODVL�3URGXN�

0LQXPDQ�+HUEDO�%HUEDVLV�&LQFDX�+LWDP��0HVRQD�3DOXVWULV���

-DKH� �=LQJLEHU� 2IILFLQDOH��� 'DQ� .D\X� 0DQLV� �&LQQDPRPXP�

%XUPDQQL���-XUQDO�3DQJDQ�GDQ�$JURLQGXVWUL��������������� 

��� +DGDQX� 5�� 6DSDUXGGLQ�� GDQ� 6\DKUXGGLQ� 0�� ������

(NVSORUDVL� GDQ� (WQRIDUPDVL� 7XPEXKDQ� 2EDW� %HUEDVLV�

.HDULIDQ�/RNDO�6XNX�0HNRQJJD�6XODZHVL�7HQJJDUD�6HEDJDL�
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$FXDQ� 3HQJHPEDQJDQ� 2EDW� %HUNHODQMXWDQ�� /DSRUDQ� DNKLU��

5LVHW�'DVDU�.RPSHWLWLI�1DVLRQDO������ 

��� 3ULDGLDWQD�$��$VWXWL�,<��GDQ�:DK\XQLQJUXP�5��������-�6DLQV�

)DUP� .OLQ�� ��������²����� '2,�� ���������MVIN���������

��������� 

��� 6ULYDVWDYD�6��6LQJK�3��0LVKUD�*��-KD�..��GDQ�.KRVDQD�5/��

������&RVWXV�6SHFLRVXV��.HXNDQG���$�5HZLHZ��������������� 

��� $ULKDUDQ�91��'HYL�9�1�0��5DMDNKRNLOD�0��GDQ�3UDVDG�1��

������ $QWLEDFWHULDO� $FWLYLW\� RI� &RVWXV� 6SHFLRVXV� 5KL]RPH�

([WUDFW�RQ�6RPH�3DWKRJHQLF�%DFWHULD��,QWHUQDWLRQDO�-RXUQDO�RI�

$GYDQFHG�/LIH�6FLHQFHV��,-$/6������������ 

��� %LQQ\�6��.XPDU��GDQ�7KRPDV�'��������$QWL�,QIODPPDWRU\�

DQG� $QWLS\UHWLF� 3URSHUWLHV� RI� WKH� 5KL]RPH� RI�

&RVWXV6SHFLRVXV� �.RHQ��� 60�� -RXUQDO� RI� %DVLF� DQG� &OLQLFDO�

3KDUPDF\��-%&3���������������� 

��� 1HKHWH� -�� %KDWLD� 0�� DQG� 1DUNKHGH� 0�� ������ ,Q�9LWUR�

(YDOXDWLRQ�RI�$QWLR[LGDQW�$FWLYLW\�DQG�3KHQROLF�&RQWHQW�RI�

&RVWXV6SHFLRVXV� �.RHQ�� -�� (�� 6P�� ,UDQLDQ� -RXUQDO� RI�

3KDUPDFHXWLFDO�5HVHDUFK���������������� 

��� 'LODJD�$3+��/XNPD\DQL�<��GDQ�.RGLU�5$��������,VRODVL�GDQ�

,GHQWLILNDVL� 6HQ\DZD� )ODYRQRLG� GDUL� 5LPSDQJ� SDFLQJ�

�&RVWXV�6SHFLRVXV� �-��.RHQJ�� VP���3RVLGLQJ�)DUPDVL������������

���� 

��� :XODQGDUL� /�� ������ .URPDWRJUDIL� /DSLV� 7LSLV�� )DNXOWDV�

)DUPDVL�8QLYHUVLWDV�-HPEHU�37��7DPDQ�.DPSXV�3UHVLQGR��

-HPEHU� 

��� 6XVDQWL� +��:DK\XRQR� 6�� 6XVLGDUWL� 57�� GDQ� 6DUL� ,3�� ������

3HQHWDSDQ� .DGDU� 'LRVJHQLQ� 'DODP� (NVWUDN� $LU� &RVWXV�

VSHFLRVXV�6HFDUD�+3/&�7UDGLWLRQDO�0HGLFLQH�-RXUQDO�����������

�� 

��� +DGDQX�5�� 6\DKUXGLQ�0��6DSDUXGGLQ��:DK\XQLQJUXP�5��

DQG� 6DUWLND� *3�� ������ (WKQRSKDUPDFRORJLFDO� VXUYH\� RI�

PHGLFLQDO� KHUEV� LQ� 7RODNL�0HNRQJJD� 7ULEH� RI� .RODND�

5HJHQF\� DQG� (DVW� .RODND� 5HJHQF\�� 6RXWKHDVW� 6XODZHVL��

,QGRQHVLD��-RXUQDO�RI�0HGLFLQDO�3ODQWV�6WXGLHV��������������� 
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��� :LQDUWL�:�������,VRODVL�'DQ�(OXVLGDVL�6WUXNWXU�.RPSRQHQ�

6HQ\DZD�.LPLD�'DXQ�GDQ�%DWDQJ�3DFLQJ� �&RVWXV�VSHFLRVXV�

�-��.RHQLJ��6P���6NULSVL��3URJUDP�6WXGL�3HQGLGLNDQ�.LPLD��

).,3�861�.RODND� 

��� /DQGH� 13*$�� 0HZR� <�� GDQ� 3DUXQWX� 0�� ������

3HUEDQGLQJDQ� .DGDU� *HOXNRVD� 6HEHOXP� 'DQ� 6HVXGDK�

$NWLYLWDV�)LVLN�,QWHQVLWDV�%HUDW��-XUQDO�H�%LRPHGLN��H%P���������

������ 

��� &DVHOH\�($��0XHQFK�63��%DOGZLQ�6$��6LPPRQV�.��)LVKZLFN�

&:��GDQ�-LDQJ�/+��������'RFNLQJ�RI�&RPSHWLWLYH�,QKLERWRUV�

WR� WKH� 3�;�� 5HFHSWRU� )DPLO\� 5HYHDOV� .H\� 'LIIHUHQFHV�

5HVSRQVLEOH� IRU� &KDQJHV� LQ� 5HVSRQVH� %HWZHHQ� 5DW� DQG�

+XPDQ��%LRRUJDQLF�DQG�0HGLFLQDO�&KHPLVWU\�/HWWHUV�����������

����� 

��� )DWPDZDWL�,��������(IHNWLYLWDV�EXDK�PDMD��$HJOH�PDUPHORV��/���

&RUU��� VHEDJDL� EDKDQ� SHPEHUVLK� ORJDP� EHVL�� -XUQDO�

.RQVHUYDVL�&DJDU�%XGD\D�%RUREXGXU�������������� 

��� 6XQDLGD� ������ ,VRODVL� GDQ� (OXVLGDVL� 6WUXNWXU� .RPSRQHQ�

6HQ\DZD�.LPLD�.XOLW�$NDU�0DMD��$HJOH�0DUPHORV��/���&RUU����

6NULSVL�� 3URJUDP� 6WXGL� 3HQGLGLNDQ� .LPLD�� ).,3� 861�

.RODND� 

��� 0DOLJDQ�-0��&KDLUXQQLVD�)��:XODQ�61��������3HUDQ�[DQWRQ�

NXOLW� EXDK� PDQJJLV� �*DUFLQLD� PDQJRVWDQ� /��� VHEDJDL� DJHQ�

DQWLKLSHUJOLNHPLN�� -XUQDO�3DQJDQ�GDQ�+DVLO�3HHUWDQLDQ��������

������� 

��� 1LJDP�9�GDQ�1DPELDU�96��������7KHUDSHXWLF�SRWHQWLDO�RI�

$HJOH�PDUPHORV��/���&RUUHD�/HDYHV�$V�$Q�$QWLR[LGDQW�$QG�

$QWLGLDEHWLF� $JHQW�� $� 5HYLHZ�� ,QWHUQDWLRQDO� -RXUQDO� RI�

3KDUPD�6FLHQFHV�DQG�5HVHDUFK���������������� 

��� 5LVPD\DQL�� ������ 0DQIDDW� %XDK� 0DMD� 6HEDJDL� 3HVWLVLGD�

1DEDWL�8QWXN�+DPD�3HQJJHUHN� %XDK�.DNDR� �&RQRPRUSKD�

&UDPHUHOOD��� :DUWD� 3HQHOLWLDQ� GDQ� 3HQJHPEDQJDQ� 7DQDPDQ�

,QGXVWUL�������������� 

��� 3XWUL� 3,�� ������ (IIHFWLYLW\� RI� [DQWKRQH� RI� PDQJRVWHHQ�

�*DUFLQLD�PDQJRVWDQD�/���ULQG�DV�DQWLFDQFHU��-�PDMRULW\��������

������ 
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��� +DGDQX��5��������.LPLD�RUJDQLN��SHQJDQWDU��VLIDW��VWUXNWXU��WDWD�

QDPD��UHDNVL��VLQWHVLV��GDQ�NHJXQDDQ��0DNDVVDU��.RODND� 

��� %KDYDQL� 5�� ������ $QWLGLDEHWLF� $FWLYLW\� 0HGLFLQDO� 3ODQW�

$HJOH�0DUPHORV� �/LQQ��� RQ�$OOR[DQ� ,QGXFHG�GLDEHWLF� 5DWV��

,QWHUQDWLRQDO� 5HVHDUFK� -RXUQDO� RI� 3KDUPDFHXWLFDO� DQG�

%LRVFLHQFHV������������� 

��� $GLOD� )�� ������ 0HWRGH� $QDOLVLV� 6HQ\DZD� $VDP� %HQ]RDW�

'DODP� 3URGXN� 0DNDQDQ� 'DQ� 0LQXPDQ�� -XUQDO� GXQLD�

IDUPDVL������������� 

��� 5RURQJ�-$��������$QDOLVLV�DVDP�EHQ]RDW�GHQJDQ�SHUEHGDDQ�

SUHSDUDVL� SDGD� NXOLW� GDQ� GDXQ� ND\X�PDQLV� �&LQQRPRPXQ�

EHUPDQQL���&KHP��SURJ�������������� 

��� 0DXOXGGLQ� 0$�� 3DQJDULERZR� '$�� GDQ� 6DU\� ,3�� ������

2SWLPDVL� 6LQWHVLV� $VDP� ��EHQ]RPLGR���PHWLOEHQ]RDW�

�2SWLPL]DWLRQ� 6\QWKHVLV� ��EHQ]DPLGR���PHWK\OEHQ]RDW� $FLG���

-XUQDO�SXVWDND�NHVHKDWDQ���������������� 

��� ,VQDZDWL�$��0XGDKDU�+��GDQ�.DPLODWXQLVDK�� ������ ,VRODVL�

GDQ� LGHQWLILNDVL� VHQ\DZD� NXPDULQ� WDQDPDQ� $UWHPLVLD�

DQQXD�/���0HGLD�OLWEDQJ�NHVHKDWDQ����������������� 

��� 6RHGUDGMDG�� 5�� ������ /LQJNXQJDQ� +LGXS� �6XDWX� 3HQJDQWDU���

8QLYHUVLWDV�,QGRQHVLD��3UHVV��-DNDUWD� 

��� +H\QH� .�� ������ 7XPEXKDQ� %HUJXQD� ,QGRQHVLD� -LOLG� ,,,��

&HWDNDQ� NH���� %DGDQ� 3HQHOLWLDQ� GDQ� 3HQJHPEDQJDQ�

.HKXWDQDQ��-DNDUWD� 

��� 6WHHQLV� &**-�� ������ )ORUD� XQWXN� 6HNRODK� GL� ,QGRQHVLD�� 37��

3UDGQ\D� 3DUDPLWD��-DNDUWD� 

��� 5DIL�0��+HU\DQWR� 5�� 6HSWDQLQJVLK�'$�� ������.URPDWRJUDIL�

/DSLV�7LSLV�7XPEXKDQ�2EDW�,QGRQHVLD��,3%�3UHVV��%RJRU� 

��� 'DOLPDUWKD�6��������$WODV�7XPEXKDQ�2EDW�,QGRQHVLD�� -LOLG�,,��

7UXEXV�$JULZLG\D��-DNDUWD� 

��� 6HW\RZDWL�8��0DUZL\DK��GDQ�:LGRZDWL�7��������(IHNWLYLWDV�

'DXQ� :DUX� 6HEDJDL� %DKDQ� 'DVDU� 6KDPSRR� 'DXQ� :DUX�

XQWXN� 0HQJXUDQJL� 5DPEXW� 5RQWRN�� 3URJUDP� 6WXGL�

3HQGLGLNDQ�7DWD�.HFDQWLNDQ��8QLYHUVLWDV�1HJHUL�6HPDUDQJ������� 

��� 3RHORHQJDQ��0���/RJDZD��%���7UHVQRZDWL��7���1RRU��6�0���GDQ�

6XSDUWRQR�������� 8ML� $QWL� %DNWHUL� (NVWUDN� 'DXQ�
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:DUX��+LELVFXV�7LOLDFHXV�/���7HUKDGDS� 6WDSK\ORFRFFXV�

$XUHXV�� 6WDSK\ORFRFFXV� (SLGHUPLVGDQ� 3HQDSLVDQ�

.DQGXQJDQ�.LPLD��0HGLD�3HWHUQDNDQ�������� 

��� 2NWDUL�7��)LWPDZDWL��GDQ�6RIL\DQWL�1��������,GHQWLILNDVL�GDQ�

8ML� )LWRNLPLD� (NVWUDN� $ODPL� 7DQDPDQ� $QWLXUROLWKLDVLV��

)DNXOWDV�0DWHPDWLND�GDQ�,OPX�3HQJHWDKXDQ�$ODP������������ 

��� :XODQGDUL� /�� ������ .URPDWRJUDIL� /DSLV� 7LSLV�� 37�� 7DPDQ�

.DPSXV�3UHVLQGR��-HPEHU� 

��� 0XVGDOLID��������,VRODVL�GDQ�,GHQWLILNDVL�6WUXNWXU�.RPSRQHQ�

6HQ\DZD� .LPLD� 'DXQ� :DUX� �+LELVFXV� 7LOLDFHXV��� 3URJUDP�

6WXGL� 3HQGLGLNDQ� .LPLD�� )DNXOWDV� .HJXUXDQ� GDQ� ,OPX�

3HQGLGLNDQ��8QLYHUVLWDV�6HPELODQEHODV�1RYHPEHU�.RODND� 

��� =KDR�� ������ .RQVLVWXHQ� $QWLPLNURED� 'DUL� %XDK� $LODQWKXV�

$OWLVVLPD� 6ZLQJOH��$UFK�)DUP�5HV���������� 

��� 6XU\DZDQ�$��.LQKR�-��GDQ�0D\DVDUL�$��������6WUXFWXUH�DQG�

'LVWULEXWLRQ� RI� (XSKRUELDFHDH� 6SHFLHV� LQ� WKH� 7DQJNRNR�

1DWXUH�5HVHUYH��%LWXQJ��1RUWK�6XODZHVL��%3.�0DQDGR�������� 

��� 'MDZDUQLQJVLK� 7�� ������ .HDQHNDUDJDPDQ� -HQLV�MHQLV�

(XSKRUELDFHDH��-DUDN�MDUDNDQ��(QGHPLN�GL�6XPDWHUD��-XUQDO�

%LRGMDWL����������� 

��� (OL]D��)DWVLDPL�5��<XVXI�6��GDQ�)HUOLQDKD\DWL�������� ,VRODVL�

7ULWHUSHQRLG� GDUL� .DWHPDV� �(XSKRUELD� JHQLFXODWD�� (NVWUDN�

%DWDQJ� 2UWHJD� 0HQJJXQDNDQ� 0HWDQRO� GDQ� 8ML�

7RNVLVLWDVQ\D��,QGRQHVLDQ�-RXUQDO�RI�)XQGDPHQWDO�DQG�$SSOLHG�

&KHPLVWU\��'2,�����������LMIDF�Y��L����� 

��� $VWDUL�11��������.HDQHNDUDJDPDQ�7XPEXKDQ�%DZDK�SDGD�

7HJDNDQ� +XWDQ� :DQDJDPD� .DEXSDWHQ� *XQXQJNLGXO�

XQWXN� 60$� .HODV� ;�� 6NULSVL�� )0,3�� 8QLYHUVLWDV� 1HJHUL�

<RJ\DNDUWD��KDO������� 

��� $EEDVL�0$�� 6DOHHP�+��5HKPDQ�$��5LD]��7��GDQ�$MDLE�0��

������ 'HWHUPLQDWLRQ� RI� $QWLR[LGDQW� $FWLYLW\� DQG�

3K\WRFRQVWLWXHQW� 6FUHHQLQJ� RI� (XSKRUELD� KHWHURSK\OOD�

/LQQ��%ULWLVK�-RXUQDO�RI�3KDUPDFHXWLFDO�5HVHDUFK���������������� 

��� .DU\DWL�GDQ�$GKL�0*��������-HQLV�MHQLV�7XPEXKDQ�%DZDKG�GL�

+XWDQ�� 0XODZDUPDQ� 8QLYHUVLW\� 35(66�� 6DPDULQGD��

8QLYHUVLWDV�0XODZDUPDQ� 
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��� $GKLO�� ,TEDO� 0�� GDQ� 5DPDGDQLO�� ������ .DMLDQ� (WQRERWDQL�

6XNX� (XSKRUELDFHDH� <DQJ� 'LPDQIDDWNDQ� ROHK� 6XNX�

3HNXUHKXD�GL�'HVD�:XDVD�GDQ�.DGXZDD�.HFDPDWDQ�/RUH�

8WDUD�.DEXSDWHQ�3RVR�6XODZHVL�7HQJDK�� -RXUQDO�RI�6FLHQFH�

DQG�7HFKQRORJ\���������� 

��� 'HD� ()�� -XPDUL�� :LU\DQL� (�� GDQ� $OKDPG� /�� ������

.HDQHNDUDJDPDQ�-HQLV�GDQ�3HPDQIDDWDQ�(XSKRUELDFHDH�GL�

&DJDU�$ODP�'XQJXV�,ZXO�%RJRU�-DZD�%DUDW��-XUQDO�%LRORJL��

������������� 

��� )DORGXQ� $�� 2NXQUREH� /2�� GDQ� 8]RDPDND� 1�� ������

3K\WRFKHPLFDO� VFUHHQLQJ� DQG� DQWL�� LQIODPPDWRU\�

HYDOXDWLRQ�RI�PHWKDQROLF�DQG�DTXHRXV�H[WUDFWV�RI�(XSKRUELD�

KHWHURSK\OOD� /LQQ� �(XSKRUELDFHDH��� $IULFDQ� -RXUQDO� RI�

%LRWHFKQRORJ\��������KDO��������� 

��� 0DGDOHQD� /�� 6XQDUQL� 7�� GDQ� /HYLDQD� )�� ������ $NWLYLWDV�

$QWLRNVLGDQ� +HUED� .DWHPDV� �(XSKRUELD� KHWHURSK\OOD� /���

WHUKDGDS�5DGLNDO�'33+������'LIHQLO���3LNULOKLGUD]LO��-XUQDO�

)DUPDVL�,QGRQHVLD�������������� 

��� 6RPDGD\R�1��:LGGKL�%��1DQV\�&�3��������8ML�.KDVLDW�,QIXVD�

'DXQ� .DWHPDV� �(XSKRUELD� KHWHURSK\OOD� 'HVI�� VHEDJDL�

/DNVDQVLD� SDGD� 7LNXV� 3XWLK� -DQWDQ� *DOXU� :LVWDU� �UDWWXV�

QRYHUJLFXV���-XUQDO�,OPLDK�)DUPDVL�������� 

��� 0XDMD� 0*'�� 5XQWXZHQH� 05-�� GDQ� .DPX� 96�� ������

$NWLYLWDV�$QWLRNVLGDQ�(NVWUDN�0HWDQRO�GDUL�'DXQ�6D\RJLN�

�6DXUDXLD�%UDFWHRVD�'&����-XUQDO�,OPLDK�6DLQV������� 

��� +LGD\DW�1&��������)RUPXODVL�6HGLDDQ�1DQRSDUWLNHO�)UDNVL�

(WLO$VHWDW�(NVWUDN�(WDQRO�'DXQ�-DPEX�%LML��3VLGLXP�JXDMDYD�

/��� 'DODP� %HQWXN� 6HOI�1DQR� (PXOVLI\LQJ� 'UXJ� 'HOLYHU\�

6\VWHP��61(''6��GDQ�8ML�$NWLYLWDVQ\D�7HUKDGDS�6HO�0FI�

�� GDQ� 7��G� 0HQJJXQDNDQ� 0HWRGH� 077� $VVD\�� 6NULSVL��

<RJ\DNDUWD�� )DNXOWDV�0DWHPDWLND�GDQ� ,OPX�3HQJHWDKXDQ��

8QLYHUVLWDV�,VODP�,QGRQHVLD� 

��� 3UD\XGL�(��������,VRODVL�GDQ�,GHQWLILNDVL�6WUXNWXU�6HQ\DZD�

.LPLD�'DXQ�GDQ�%DWDQJ�.DWHPDV� �(XSKRUELD�+HWHURSK\OOD���

6NULSVL�� 3URJUDP� 6WXGL� 3HQGLGLNDQ� .LPLD�� )DNXOWDV�
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.HJXUXDQ�GDQ�,OPX�3HQGLGLNDQ��8QLYHUVLWDV�6HPELODQEHODV�

1RYHPEHU�.RODND� 

��� $\XVWUD�(,�� ������8ML�$NWLYLWDV�)UDNVL�1�+HNVDQD�(NVWUDN�

(WDQRO�'DXQ�-DPEX�%LML��3VLGLXP�JXDMDYD�/���6HEDJDL�6HGLDDQ�

1DQRSDUWLNHO�'DODP�%HQWXN� 6HOI�1DQR�(PXOVLI\LQJ�'UXJ�

'HOLYHU\�6\VWHP��61(''6��7HUKDGDS�6HO�7��'�GDQ�0&)�

���6NULSVL�� 3URJUDP�6WXGL�.LPLD�)DNXOWDV�0DWHPDWLND�GDQ�

,OPX�3HQJHWDKXDQ�$ODP�8QLYHUVLWDV�,VODP�,QGRQHVLD� 

��� 9DQNHQEXUJ� 9-/&+� GDQ� %XQ\DSUDSKDWVDUD� 1�� ������

,SRPRHD�SHVFDSUDH��7HUVHGLD�KWWS���ZZZ�SURVHDQHW�RUJ��

�����LSRPRHD�SHVFDSUDH��'L�DNVHV�SDGD���1RYHPEHU������

3XNXO�������:LWD� 

��� 'HYDOO�06��������7KH�%LRORJLFDO�)ORUD�RI�&RDVWDO�'XQHV�$QG�

:HWODQG�6��,SRPHDH�3HV�&DSUDH��/��5RWK��-RXUQDO�RI�&RDVWDO�

5HVHDUFK��������������� 

���� :KDUGDQL� ).� GDQ� 3RHGMLUDKDMRH� (�� ������ 3RWHQVL�

3HPDQIDDWDQ�,SRPRHD�SHV�FDSUDH��/���5��%U��GL�+XWDQ�3DQWDL�

3HWDQDKDQ�.HEXPHQ��-XUQDO�,OPX�.HKXWDQDQ������������� 

���� ,UZDQWR�� ������ +XWDQ� 0DQJURYH� GDQ� 0DQIDDWQ\D�� 5LQHND�

&LSWD��$PERQ� 

���� &ULVWLDQH� '6%�� +XJR� *7'6�� /LOLDQ� :5�� *LVODLQH� )6��

0DULDQD�)$��9HURQLFD�'$3��7DQLD�0%��$QJHOLFD�*&�� -RVH�

56�� 1DUD� /4�� ������ ,SRPHDH� 3HV�&DSUDH� �/��� 5�� %U�

�&RQYROYXODFHDH��5HOLHYHG�1RFLFHSWLRQ�$QG�,QIODPPDWLRQ�

,Q�0LFH²$�7RSLFDO�+HUEDO�0HGLFLQH�$JDLQVW�(IIHFWV�'XH�7R�

&QLGDULDQ� 9HQRP�6NLQ� &RQWDFW�� -RXUQDO� RI�

(WKQRSKDUPDFRORJ\������������������� 

���� 0DQLJDXKD�$��.KDU\D�0'�� DQG�*DQHVK�1�� ������ ,Q�9LYR�

$QWLWXPRU�3RWHQWLDO�RI�,SRPRHD�SHV�FDSUDH�2Q�0HODQRPD�

&DQFHU��3KDUPDFRJQRV\0DJD]LQH������������������ 

���� 6RX]D�GH�00��0DGHLUD�$��%HUWL�&��.URJK�5��<XQHV�5$��DQG�

&HFKLQHO�)LOKR� 9�� ������ $QWLQRFLFHSWLYH� SURSHUWLHV� RI� WKH�

PHWKDQROLF�H[WUDFW�REWDLQHG�IURP�,SRPRHD�SHV�FDSUDH��/���

5��%U��-RXUQDO�RI�(WKQRSKDUPDFRORJ\����������� 

���� $QDQGKL�.�GDQ�8VKDGHYL�7��������$�6WXG\�RQ�$QWLR[LGDQW��

3UR[LPDWH� $QDO\VLV�� $QWLPLFURELDO� $FWLYLW\� DQG�
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3K\WRFKHPLFDO�$QDO\VLV�RI�,SRPRHD�3HV�&DSUDH�%\�*&�06��

,QWHUQDWLRQDO�-RXUQDO�RI�%LRWHFKQRORJ\�$QG�$OOHG�)LHOGV��,-$%)���

,661������������ 

���� .LULZHQQR� -9�� <XQLWD� 0�� GDQ� /DWXFRQVLQD� 9=�� ������

3HUEDQGLQJDQ�$NWLYLWDV�$QWLEDNWHUL�$QWDUD�(NVWUDN�'DXQ�

.DWDQJ�.DWDQJ��,SRPRHD�SHV�FDSUDH�/���GDQ�0LQ\DN�6HLWK�

7HUKDGDS� 3HUWXPEXKDQ� 6WDSK\ORFRFFXV� DXUHXV�� 0DMDODK�

)DUPDVHXWLN����������������� 

���� )DOOHV�57��(G\�+-��GDQ�6XSULDWL�+6��������)RUPXODVL�.ULP�

3HQ\HPEXK�/XND�7HULQIHNVL�6WDSK\ORFRFFXV�$XUHXV�(NVWUDN�

'DXQ�7DSDN�.XGD��,SRPRHD�SHV�FDSUDH�/�6ZHHW��3DGD�7LSH�

$�0��3KDUPDFRQ�-XUQDO�,OPLDK�)DUPDVL������������ 

���� $QGD\DQL�'��,VQDHQL�:��GDQ�+DUGL\DQWL�1��������(IHNWLYLWDV�

'DXQ�.DWDQJ�.DWDQJ��,SRPRHD�3HV�&DSUDH�/�6ZHHW��GDODP�

0HQJKDPEDW�1\HUL�3DGD�)DVH���GDQ�)DVH���GHQJDQ�0HWRGH�

/LFNLQJ� 7LPH� 3DGD� 0HQFLW� -DQWDQ�� -XUQDO� 3HQHOLWLDQ� GDQ�

.DMLDQ�,OPLDK�.HVHKDWDQ���������� 

���� $QGD\DQL�'�GDQ�1XJUDKDQL�5��������6NULQLQJ�)LWRNLPLD�GDQ�

$NWLYLWDV�$QWLRNVLGDQ�(NVWUDN�(WDQRO�'DXQ�.DWDQJ�.DWDQJ�

�,SRPRHD� 3HVFDSUDH�� /�� GDUL� 3XODX�/RPERN�1XVD� 7HQJJDUD�

%DUDW��-RXUQDO�RI�3KDUPDFHXWLFDO�6FLHQFH�DQG�&OLQLFDO�5HVHDUFK��

����������� 

���� ,PDQ�:1��������,VRODVL�GDQ�(OXVLGDVL�6WUXNWXU�.RPSRQHQ�

6HQ\DZD�.LPLD�'DXQ�7DSDN�.XGD��,SRPRHD�3HV�&DSUDH��/���

6ZHHW�� 0HQJJXQDNDQ� 3HODUXW� 9LUJLQ� &RFRQXW� 2LO� �9&2���

6NULSVL��3HQGLGLNDQ�.LPLD�).,3�8QLYHUVLWDV�6HPELODQEHODV�

1RYHPEHU�.RODND� 

���� $OLDV�1=��<XVXI�5�� ������&KDUWLQJ� WKH�6XVWDLQDEOH�)XWXUH� RI�

$6($1� LQ� 6FLHQFH� DQG� 7HFKQRORJ\�� 8QLYHUVLWDV� 7HNQRORJL�

0$5$��0DOD\VLD� 

���� .HVN×Q� '�� &H\KDQ� 1�� 8JXU� $�� 'EH\V� $'�� ������

$QWLPLFURELDO� DFWLYLW\� DQG� FKHPLFDO� FRQVWLWXWLRQV�RI�:HVW�

$QDWROLDQ� ROLYH� �2OHD� HXURSDHD� /��� OHDYHV�� -RXUQDO� RI� )RRG��

$JULFXOWXUH��	�(QYLURQPHQW��������������� 

���� .HVNLQ�'��&H\KDQ�1��8JXU�$��������&KHPLFDO�&RPSRVLWLRQ�

DQG�LQ�YLWUR�$QWLPLFURELDO�$FWLYLW\�RI�:DOQXW��-XJODQV�UHJLD��
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*UHHQ� +XVNV� DQG� /HDYHV� IURP�:HVW� $QDWROLD�� -RXUQDO� 2I�

3XUH�$QG�$SSOLHG�0LFURELRORJ\������������� 

���� ,VPDLO�*$��*KHGD�6)��$ER�6KDG\�$0��.DULP�2+$��������

,Q�YLWUR�SRWHQWLDO�DFWLYLW\�RI�VRPH�VHDZHHGV�DV�DQWLR[LGDQWV�

DQG� LQKLELWRUV� RI� GLDEHWLF� HQ]\PHV�� )RRG� 6FLHQFH� DQG�

7HFKQRORJ\����������������� 

���� +RNHOHN�7��6HIHURJOX�=��6DKLQF�(��(UWDQE�1����������0HWK\O�

��SKHQ\O��+�LQGROH��2UJDQLF�3DSHUV���������²����� 

���� .ULVKQD�05��$QLVKD�*��3UDEKX�.��6KLO��6��9LMD\DODNVKPL�1��

������ 3UHOLPLQDU\� 3K\WRFKHPLFDO� DQG� *DV�

&KURPDWRJUDSK\²0DVV� 6SHFWURPHWU\� 6WXG\� RI� 2QH�

0HGLFLQDO� 3ODQW� &DULVVD� &DUDQGDV�� 'UXJ� ,QYHQWLRQ� 7RGD\��

������������� 

���� :LMD\DNXVXPD�� ������ 7XPEXKDQ� %HUNKDVLDW� 2EDW� ,QGRQHVLD��

(GLVL�,��3XVWDND�.DUWLQL��-DNDUWD� 

���� 6DQWD� ,*3�� GDQ� %DPEDQJ� 3(:�� ������ 6WXGL� 7DNVRQRPL�

EURWRZDOL��7LQRVSRUD�FULVSD�/�0LHUV��([�+RRN�)�DQG�7KRPV��

:DUWD�7XPEXKDQ�2EDW�,QGRQHVLD������������� 

���� 0XVGDOLIDK��������,VRODWLRQ�DQG�,GHQWLILFDWLRQ�RI�6HFRQGDU\�

0HWDEROLWHV� &RPSRXQG� RI� 0HWKDQRO� ([WUDFW� RI� %DUN� RI�

%URWRZDOL��-XUQDO�&KHPLFD���������������� 

���� 6HWLDZDQ�� '�� ������$WODV� 7XPEXKDQ� 2EDW� ,QGRQHVLD� -LOLG� ���

7UXEXV�$JULZLG\D��-DNDUWD� 

���� 6XSULDGL�� ������ .DQGXQJDQ� EURWRZDOL� �7LQRVSRUD� FULVSD� /���

)DNXOWDV�.HGRNWHUDQ�8QLYHUVLWDV�,QGRQHVLD��-DNDUWD� 

���� 3DFKDO\�� ������ 105� DVVLJQPH� RI� 1�DFHW\ODSRUSKLQH�

DONDORLGV� IURP� 7LQRVSRUD� FULVSD��3ODQWD�0HGLFD�� �����������

KWWSV���ZZZ�WKLHPHFRQQHFW�FRP�SURGXFWV�HMRXUQDOV�DE

VWUDFW���������V�������������3')� 

���� 6LUHJDU� 136�� ������ 8ML� $QWLPLNURED� (NVWUDN� %DWDQJ�

%URWRZDOL��7LQRVSRUD�FULVSD�/�����6NULSVL��)DNXOWDV�.HGRNWHUDQ�

8QLYHUVLWDV�%UDZLMD\D��0DODQJ� 

���� 6DSWRULQL�� (�� ������ %URWRZDOL� 2EDW� $QWLWXPRU�� 6HQLRU� ����

2QOLQH�� KWWS���PDXKLGXSVHKDW�EORJVSRW�FRP����������

EURWRZDOL�REDW�DQWL�WXPRU�KWPO�� GLDNVHV� WDQJJDO� ���

$JXVWXV������� 
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���� 0DOLN�00��������7KH�3RWHQWLDO� RI�%URWRZDOL�6WHP�([WUDFW�

�7LQRVSRUD� &ULVSD�� DV� DQ� $OWHUQDWLYH� $QWLPDODULDO� 'UXJ��

-XUQDO�0DMRULW\�������������� 

���� .XVZDWL��5��1XUPLWD��GDQ�5LMDL�/��������8ML�,Q�9LYR�$NWLYLWDV�

(WDQRO� %DWDQJ� %URWRZDOL� �7LQRVSRUD� FULVSD� /��� VHEDJDL�

3HQXUXQ� .DGDU� *OXNRVD� 'DUDK�� 3URFHHGLQJ� RI� WKH�

�WK0XODZDUPDQ� 3KDUPDFHXWLFDO� &RQIHUHQFH�� ���� 1RYHPEHU�

������6DPDULQGD��3S����������� 

���� :LG\DQLQJVLK� :�� :LG\DULQL� <�� $JXVWLQD� $�� GDQ� 6RYL� 9��

������(IHN�$QWLSLUHWLN�GDUL�)UDNVLQDVL�(NVWUDN�(WDQRO�%DWDQJ�

%URWRZDOL� �7LQRVSRUD� FULVSD� /��� SDGD� 7LNXV� 3XWLK� -DQWDQ�

*DOXU�:LVWDU��0HGLD�)DUPDVL��������������� 

���� (OIDKPL�� 6DQWRVR� :�� GDQ� $QJJDUGLUHGMD� .�� ������ 8ML�

$NWLYLWDV� $QWLGLDEHWHV� 3URGXN� 2EDW� +HUEDO� \DQJ�

0HQJDQGXQJ�(NVWUDN�%URWRZDOL� �7LQRVSRUD�FULVSD�/���0LHUV�

([��+RII�I�DQG�7KRPV��-��6DLQV�)DUP�.OLQ��������������� 

���� ,ULDQWL� 7�� 3XVSLWDVDUL� $�� GDQ� 6XU\DQL� (�� ������ $NWLYLWDV�

3HQDQJNDSDQ� 5DGLNDO� ����'LIHQLO���3LNULOKLGUD]LO� 2OHK�

(NVWUDN� (WDQROLN� %DWDQJ� %URWRZDOL� �7LQRVSRUD� &ULVSD� �/���

0LHUV��GDQ�)UDNVL�)UDNVLQ\D��0DMDODK�2EDW�7UDGLVLRQDO���������

�������� 

���� 5DKD\X� ++�� ������ 8ML� DQWLEDNWHUL� HNVWUDN� EDWDQJ� EURWRZDOL�

�7LQRVSRUD� FULVSD�� /���� 6NULSVL�� -XUXVDQ� .LPLD�� )67��
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