
�����������,661������-���� 

(-,661������-���� 

 

�µo��]v�>KhW��s}oX�íñ�E}X�ìíU�:µo]�îìíõ  ô 

 

$NWLYLWDV�$QWLEDNWHUL�%HEHUDSD�7XPEXKDQ�2EDW�+XWDQ�(WQLV�.XWDL�
WHUKDGDS�6WUHSWRFRFFXV�PXWDQV�GDQ�(VFKHULFKLD�FROL 

$QWLEDFWHULDO�$FWLYLW\�RI�6RPH�0HGLFLQDO�)RUHVW�3ODQWV�RI�.XWDL�(WKQLF�DJDLQVW�
6WUHSWRFRFFXV�PXWDQV�DQG�(VFKHULFKLD�FROL� 

 

$EGXO�5DV\LG�=DUWD���)LNUL�+HUQDQGL���)DULGD�$U\DQL���-RNR�3UD\LWQR���5RVDOLQD�$ZLQJ� 
�
3URJUDP�6WXGL�5HND\DVD�.D\X��3ROLWHNQLN�3HUWDQLDQ�1HJHUL�6DPDULQGD��.DOLPDQWDQ�7LPXU��,QGRQHVLD� 

�
3URJUDP�6WXGL�3HQJRODKDQ�+DVLO�+XWDQ��3ROLWHNQLN�3HUWDQLDQ�1HJHUL�6DPDULQGD��,QGRQHVLD� 

&RUUHVSRQGHQFH�$XWKRU��]DUWDSROWDQHVD#JPDLO�FRP 

 

$%675$. 

,QGRQHVLD�PHPLOLNL�KXWDQ�WURSLV�\DQJ�ND\D�DNDQ�EHUDQHND�UDJDP�WXPEXKDQ�\DQJ�GDSDW�
GLJXQDNDQ�VHEDJDL�REDW� WUDGLVLRQDO��PXODL�GDUL�DNDU��EDWDQJ��GDXQ��VDPSDL�EXDK�VHPXDQ\D�
PHPSXQ\DL� QLODL� \DQJ� EHVDU� GDQ� GDSDW� GLJXQDNDQ� VHEDJDL� REDW� XQWXN� NHVHKDWDQ� VHUWD�
EHUDVDO� GDUL� EHUEDJDL� VXNX� \DQJ� EHUDGD� GL� ,QGRQHVLD�� 6HQ\DZD� DQWLPLNURED� GLGHILQLVLNDQ�
VHEDJDL� VHQ\DZD� ELRORJLV� DWDX� NLPLD� \DQJ� GDSDW�PHQJKDPEDW� SHUWXPEXKDQ� GDQ� DNWLYLWDV�
PLNURED��7XMXDQ�GDUL�SHQHOLWLDQ� LQL�DGDODK�XQWXN�PHQJHWDKXL�ELRDNWLYLWDV�DQWL�EDNWHUL�HNVWUDN�
HWDQRO� �&�+�2��GDUL� WLJD� MHQLV� WXPEXKDQ�3XOXWDQ� �8UHQD� OREDWD�/���.DGDPED��0��VSHFLRVD��
GDQ� %XDK� .HWLWLU� �%UXFHD� MDYDQLFD� /�� 0HUU��� WHUKDGDS� EDNWHUL� 6WUHSWRFRFFXVV� PXWDQV� GDQ�
(VFKHULFKLD�FROL��0HWRGH�SHQJXMLDQ�DQWLEDNWHUL�GLODNXNDQ�GHQJDQ�PHWRGH�GLIXVL�DJDU�VXPXUDQ��
GHQJDQ� PRGLILNDVL� GHQJDQ� PHQJJXQDNDQ� HNVWUDN� HWDQRO�� (NVWUDN� HWDQRO� WXPEXKDQ� REDW�
SXOXWDQ��8UHQD� OREDWD�/���NDGDPED��0LWUDJ\QD�VSHVLRVD���GDQ�EXDK�NHWLWLU� �%UXFHD� MDYDQLFD�
/�� 0HUU�� PHPEHULNDQ� SHQJKDPEDWDQ� OHPDK� VDPSDL� GHQJDQ� NXDW� WHUKDGDS� SHUWXPEXKDQ�
EDNWHUL�(VFKHULFKLD�FROL�GDQ�6WUHSWRFRFFXVV�PXWDQV��.RQVHQWUDVL�HNVWUDN�HWDQRO�������J�ZHOO��
PHPEHULNDQ�SHQJKDPEDWDQ�GHQJDQ�NODVLILNDVL�NXDW� 

.DWD�NXQFL���DQWLEDNWHUL��HNVWUDN��SHQJKDPEDWDQ 

 

$%675$&7 

,QGRQHVLD� KDV� WURSLFDO� IRUHVWV� WKDW� DUH� ULFK� LQ� D� YDULHW\� RI� SODQWV� WKDW� FDQ� EH� XVHG� DV�
WUDGLWLRQDO�PHGLFLQH�� UDQJLQJ� IURP� URRWV�� VWHPV�� OHDYHV�� XQWLO� WKH� IUXLWV� DOO� KDYH�JUHDW� YDOXH�
DQG� FDQ� EH� XVHG� DV� PHGLFLQH� IRU� KHDOWK� DQG� FRPH� IURP� YDULRXV� WULEHV� LQ� ,QGRQHVLD��
$QWLPLFURELDO� FRPSRXQGV�DUH�GHILQHG�DV�ELRORJLFDO� RU� FKHPLFDO�FRPSRXQGV� WKDW�FDQ� LQKLELW�
PLFURELDO� JURZWK� DQG� DFWLYLW\�� 7KH� SXUSRVH� RI� WKLV� VWXG\�ZDV� WR� GHWHUPLQH� RI� DQWL-EDFWHULDO�
ELRDFWLYLW\�IURP�HWKDQRO�H[WUDFW��&�+�2+��IURP�WKUHH�W\SHV�RI�SODQWV�SXOXWDQ��8UHQD�OREDWD�/���
NDGDPED� �0LWUDJ\QD� VSHFLRVD�� DQG� NHWLWLU� IUXLW� �%UXFHD� MDYDQLFD� /�� 0HUU��� DJDLQVW�
6WUHSWRFRFFXVV� PXWDQV� DQG� (VFKHULFKLD� FROL� EDFWHULD�� $QWLEDFWHULDO� WHVWLQJ� PHWKRGV� ZHUH�
FDUULHG� RXW� E\� GLIIXVLRQ�PHWKRG� VR� WKDW� WKH� ZHOOV� ZHUH�PRGLILHG� E\� XVLQJ� HWKDQRO� H[WUDFW��
(WKDQRO�H[WUDFW�RI�SXOXWDQ�PHGLFLQDO�SODQWV��8UHQD�OREDWD�/���NDGDPED��0LWUDJ\QD�VSHVLRVD���
DQG�NHWLWLU� IUXLW� �%UXFHD� MDYDQLFD�/��0HUU��JDYH�D�ZHDN� WR�VWURQJ� LQKLELWLRQ�RI� WKH�JURZWK�RI�
(VFKHULFKLD� FROL� EDFWHULD� DQG� 6WUHSWRFRFFXVV� PXWDQV�� 7KH� FRQFHQWUDWLRQ� RI� ���� ��J�ZHOO��
HWKDQRO�H[WUDFW�SURYLGHV�LQKLELWLRQ�ZLWK�D�VWURQJ�FODVVLILFDWLRQ� 

.H\ZRUGV��DQWLEDFWHULDO��H[WUDFW��LQKLELWLRQ 
 

 

I. PENDAHULUAN 

,QGRQHVLD� PHPLOLNL� KXWDQ� WURSLV� \DQJ�
ND\D�DNDQ�EHUDQHND�UDJDP�WXPEXKDQ�\DQJ�
GDSDW� GLJXQDNDQ� VHEDJDL� REDW� WUDGLVLRQDO��
PXODL�GDUL�DNDU��EDWDQJ��GDXQ��VDPSDL�EXDK�
VHPXDQ\D�PHPSXQ\DL�QLODL�\DQJ�EHVDU�GDQ�
GDSDW� GLJXQDNDQ� VHEDJDL� REDW� XQWXN�
NHVHKDWDQ�VHUWD�EHUDVDO�GDUL�EHUEDJDL�VXNX�

\DQJ� EHUDGD� GL� ,QGRQHVLD�� 6HWLDS� VXNX�
PHPLOLNL� SHQJHWDKXDQ� WHQWDQJ� SHQJREDWDQ�
WUDGLVLRQDO� \DQJ� EHUEHGD-EHGD� �6HSWL\DGL��
������ 

.KDVLDWQ\D� GLNHWDKXL� GDUL� SHQXWXUDQ�
RUDQJ-RUDQJ� WXD�� WXNDU� SLNLUDQ� GHQJDQ�
DQJJRWD� PDV\DUDNDW� ODLQQ\D� GDQ� KDVLO�
SHQJDODPDQ� VHQGLUL�� 3HQJHWDKXDQ� LQL�
EHUVLIDW� WXUXQ-WHPXUXQ� \DQJ� GLVDPSDLNDQ�
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VHFDUD� OLVDQ� GDQ� XPXPQ\D� GLWXUXQNDQ�
NHSDGD� WXUXQDQQ\D� DWDX� DQJJRWD�
NHORPSRNQ\D�� 6HMDODQ� GHQJDQ� JD\D� KLGXS�
PRGHUHQ� \DQJ� VHPDNLQ� WHUEXND� GHQJDQ�
DOWHUQDWLI-DOWHUQDWLI� ODLQ� \DQJ� WHUVHGLD��
PDV\DUDNDW� ORNDO� VHPDNLQ� NXUDQJ�
PHQJJXQDNDQ� WXPEXKDQ� OLDU�� 1DPXQ��
NHPDMXDQ� LOPX�SHQJHWDKXDQ�GDQ� WHNQRORJL�
WHUQ\DWD� WLGDN� PDPSX� EHJLWX� VDMD�
PHQJKLODQJNDQ�DUWL�SHQJREDWDQ�WUDGLVLRQDO��
'HZDVD� LQL� SHQJREDWDQ� GHQJDQ� FDUD-FDUD�
WUDGLVLRQDO� VHPDNLQ� SRSXOHU� EDLN� GL� GDODP�
QHJHUL�PDXSXQ�GL�OXDU�QHJHUL��3HQJJXQDDQ�
WXPEXKDQ�REDW� VHFDUD� WUDGLVLRQDO� VHPDNLQ�
GLVXNDL� NDUHQD� XPXPQ\D� WLGDN�
PHQLPEXONDQ� HIHN� VDPSLQJ� VHSHUWL� KDOQ\D�
REDW-REDWDQ�GDUL�EDKDQ�NLPLD��$ULVDQGL�GDQ�
<RKDQD��������� 

6HQ\DZD� DQWLPLNURED� GLGHILQLVLNDQ�
VHEDJDL� VHQ\DZD�ELRORJLV�DWDX�NLPLD� \DQJ�
GDSDW� PHQJKDPEDW� SHUWXPEXKDQ� GDQ�
DNWLYLWDV� PLNURED�� 6HQ\DZD� DQWLPLNURED�
DGDODK�MHQLV�EDKDQ�WDPEDKDQ�SDQJDQ�\DQJ�
GLJXQDNDQ� XQWXN� WXMXDQ� PHQFHJDK�
NHEXVXNDQ� DWDX� NHUDFXQDQ� ROHK�
PLNURRUJDQLVPH� SDGD� EDKDQ� SDQJDQ�
�.RVZDUD�������� 

$QWLPLNURED� DODPL� GDSDW� GLQ\DWDNDQ�
OD\DN� DSDELOD� PHPLOLNL� HIHNWLILWDV� GDODP�
PHQJKDPEDW� PLNURED� SHUXVDN� GDQ�
SDWKRJHQ� SDQJDQ� VHUWD� PHPLOLNL�
NHWHUVHGLDDQ�\DQJ�PHOLPSDK��$SDELOD�VDODK�
VDWX�GDUL�GXD�V\DUDW�WHUVHEXW�WHUVHEXW�WLGDN�
WHUSHQXKL�PDND�DQWLPLNURED�DODPL� WHUVHEXW�
GLNDWDNDQ�WLGDN�OD\DN��6\DKLGDQ�������� 

8ML� DNWLYLWDV� DQWL� EDNWHUL� GLJXQDNDQ�
XQWXN� PHQJXNXU� NHPDPSXDQ� VXDWX� DJHQ�
DQWL� EDNWHUL� VHFDUD� LQ� YLWUR� VHKLQJJD�GDSDW�
PHQHQWXNDQ� SRWHQVL� DQWL� EDNWHUL� GDODP�
ODUXWDQ��NRQVHQWUDVLQ\D�GDODP�FDLUDQ�WXEXK�
DWDX� MDULQJDQ�� GDQ� NHSHNDDQ�
PLNURRUJDQLVPH� SHQ\HEDEQ\D� WHUKDGDS�
REDW� \DQJ� GLJXQDNDQ� XQWXN� SHQJREDWDQ�
�-DZHW]�HW�DO��������� 

3HQHOLWLDQ� LQL� PHQJDPELO� WXPEXKDQ�
KXWDQ� \DQJ� GLSHUJXQDNDQ� VHEDJDL� REDW�
WUDGLVLRQDO� \DQJ� WHODK� GLSHUJXQDNDQ� ROHK�
PDV\DUDNDW� GL� 'HVD� 6HEXOX� 0RGHUHQ�
.HFDPDWDQ� 6HEXOX�� .DEXSDWHQ� .XWDL�
.DUWDQHJDUD�� 3URYLQVL� .DOLPDQWDQ� 7LPXU��
DJDU� WXPEXKDQ� LQL� GDSDW� WHUEXNWL� VHFDUD�
LOPLDK� PHQJHQDL� NKDVLDWQ\D� GDQ�
PDQIDDWQ\D� 

7XMXDQ�GDUL�SHQHOLWLDQ� LQL�DGDODK�XQWXN�

PHQJHWDKXL�ELRDNWLYLWDV�DQWL�EDNWHUL�HNVWUDN�
HWDQRO� �&�+�2�� GDUL� WLJD� MHQLV� WXPEXKDQ�
3XOXWDQ� �8UHQD� OREDWD� /��� .DGDPED� �0��
VSHFLRVD�� GDQ� %XDK� .HWLWLU� �%UXFHD�
MDYDQLFD� /�� 0HUU��� WHUKDGDS� EDNWHUL�
6WUHSWRFRFFXVV� PXWDQV� GDQ� (VFKHULFKLD�
FROL�� 7XPEXKDQ� LQL� WHODK� GLSHUJXQDNDQ�
PDV\DUDNDW� VHWHPSDW� VHEDJDL� REDW�
WUDGLVLRQDO�� %HUGDVDUNDQ� LQIRUPDVL�
PDV\DUDNDW� VHWHPSDW� MHQLV� SXOXWDQ�
EHUNKDVLDW� PHQJREDWL� UHPDWLN� GDQ� OXND��
MHQLV�NDGDPED�EHUNKDVLDW�XQWXN�PHQJREDWL�
GLDEHWHV�� PDODULD�� MHUDZDW�� GDQ� KHSDWLWLV�
VHUWD� -HQLV� EXDK� NHWLWLU� EHUNKDVLDW�
PHODQFDUNDQ� SHUHGDUDQ� GDUDK� GDQ�
PHQJREDWL�SHQ\DNLW�MDQWXQJ� 

 

II. METODE PENELITIAN 

:DNWX�GDQ�7HPSDW�3HQHOLWLDQ 

3HQHOLWLDQ� LQL� GLODNVDQDNDQ� GL�
/DERUDWRULXP� 6LIDW� .D\X� GDQ� $QDOLVD�
3URGXN� 3URJUDP� 6WXGL� 3HQJRODKDQ� +DVLO�
+XWDQ� -XUXVDQ� 7HNQRORJL� 3HUWDQLDQ�
3ROLWHNQLN� 3HUWDQLDQ� 1HJHUL� 6DPDULQGD��
:DNWX�\DQJ�GLEXWXKNDQ�GDODP�SHQHOLWLDQ�LQL�
DGDODK����HPSDW��EXODQ� 
 

%DKDQ�GDQ�$ODW 
Bahan baku yang digunakan pada 

penelitian ini adalah tumbuhan obat jenis 
Pulutan (Urena lobata L), Kadamba (M. 
speciosa) dan Buah Ketitir (Brucea 
javanica L. Merr) yang diambil dari Desa 
Sebulu Modern Kabupaten Kutai 
Kartanegara Provinsi Kalimantan Timur, 
Indonesia. Bagian tumbuhan yang 
digunakan adalah daun, kecuali jenis buah 
ketitir yang digunakan adalah buahnya 
yang meliputi kulit, daging dan biji buah.  

Bahan lainnya yang digunakan agar-
agar (nutrijel), etanol 95 % (C2H5OH), 
natrium broth (NaCl), glukosa (C6H12O6), 
aqudes (H2O), bakteri Streptococcus 
mutans dan bakteri Escherichia coli, aseton 
(C3H6O), chloramphenicol (C11H12C12N2O5), 
3 (tiga) jenis ekstrak tumbuhan, aluminium-
foil, cling wrap, plastik, karung, parang, 
tisu, kertas label, sabun, spon, vaselin, 
kertas saring. 

Alat penelitian yang digunakan yaitu 
blender, vacuum rotary evaporator, tabung 
reaksi, OSE, multikultur, erlenmeyer semua 
ukuran, beaker glass, cawan petri, spatula, 
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oven, eppendorf microtub, timbangan 
analitik, baskom, glass, sonic, pit kecil dan 
besar, micropipet besar dan kecil, gunting, 
cutter, pinset, timbangan digital, autoclave, 
bor sumuran, laminar flow ESO, alat tulis 
menulis. 

 
3HPEXDWDQ�(NVWUDN�(WDQRO�%DKDQ 

%DKDQ� EDNX� EHUXSD� GDXQ� GDQ� EXDK�
WXPEXKDQ� REDW� KXWDQ� \DQJ� WHODK� GLDPELO�
GLFXFL�GDQ�GLNHULQJNDQ�VHODPD����WLJD��KDUL�
NHPXGLDQ� GLKDOXVNDQ� GHQJDQ�
PHQJJXQDNDQ� EOHQGHU� PHQMDGL� EHQWXN�
VHUEXN� NDVDU�� 6HUEXN� \DQJ� GLSHUROHK�
NHPXGLDQ� GLHNVWUDNVL� GHQJDQ�
PHQJJXQDNDQ�HWDQRO�VHODPD��[���MDP�GDQ�
GLGDSDWNDQ�HNVWUDN�NDVDU� 
 
3HQJXMLDQ�$QWLEDNWHUL 

(NVWUDN� NDVDU� NHPXGLDQ� GLXMLNDQ�
DNWLYLWDV� SHQJKDPEDWDQ� � SDGD� EDNWHUL�
6WUHSWRFRFFXV�PXWDQV�GDQ�(VFKHULFKLD�FROL�
SDGD�EHUEDJDL�NRQVHQWUDVL�HNVWUDN�\DLWX����
�J�ZHOO�� ��� �J�ZHOO�� ���� �J�ZHOO� GDQ� ����
�J�ZHOO�� 3HQJXMLDQ� LQL� MXJD� PHQJJXQDNDQ�
NRQWURO� SRVLWLI� � \DLWX� &KORUDPSKHQLFRO�
�&��+��&��1�2��� GHQJDQ� NRQVHQWUDVL�
�J�ZHOO� GDQ� FRQWURO� QHJDWLI� \DLWX� DVHWRQ�
�&�+�2��GHQJDQ�YROXPH����PLNUROLWHU�� 

0HWRGH�SHQJXMLDQ�DQWLEDNWHUL�GLODNXNDQ�
GHQJDQ�PHWRGH� GLIXVL� DJDU� VXPXUDQ� \DQJ�
PHQJDFX� SDGD� PHWRGH� &DSSXFLQR� GDQ�
6KHUPDQ� ������� GHQJDQ� PRGLILNDVL�� 'D\D�
KDPEDW�HNVWUDN�WHUKDGDS�EDNWHUL�\DQJ�GLXML�
GLNHWDKXL� GHQJDQ� PHQJXNXU� DUHD�
SHQJKDPEDWDQ� GHQJDQ� PHQJJXQDNDQ�
SHQJJDULV�GDODP�VDWXDQ�PLOOLPHWHU� 
 

3HUKLWXQJDQ�GDQ�3HQJRODKDQ�'DWD 

'DWD� KDVLO� SHQHOLWLDQ� GLSHUROHK� GDUL�
KDVLO� SHQJXNXUDQ� ODOX� GLKLWXQJ� QLODL� UDWD-
UDWD�GDQ�DNWLYLWDV�SHQJKDPEDWDQ�UHODWLIQ\D��
NHPXGLDQ� GLWDEXODVLNDQ� VHUWD� GLDQDOLVD�
GHQJDQ�PHQJJXQDNDQ�JUDILN� 

 
 

III. HASIL DAN PEMBAHASAN 

3URILO�7XPEXKDQ�2EDW�+XWDQ 

7XPEXKDQ� REDW� KXWDQ� \DQJ�
GLSHUJXQDNDQ�GDODP�SHQHOLWLDQ�LQL�DGDODK���
�WLJD�� MHQLV� WXPEXKDQ� \DQJ� GLDPELO� GDUL�
ORNDVL� KXWDQ� 'HVD� 6HEXOX� 0RGHUQ��
.DEXSDWHQ� .XWDL� .DUWDQHJDUD�� 3URYLQVL�

.DOLPDQWDQ� 7LPXU�� 2EVHUYDVL� WHODK�
GLODNXNDQ�GDQ�PHQGDSDWNDQ� LQIRUPDVL� GDUL�
PDV\DUDNDW� VHWHPSDW� PHQJHQDL�
SHPDQIDDWDQ� GDQ� NKDVLDW� WXPEXKDQ� KXWDQ�
\DQJ�GLPDQIDDWNDQ�VHFDUD�WUDGLVLRQDO�XQWXN�
PHQJREDWL� DWDX� PHQFHJDK� VXDWX� SHQ\DNLW�
GDQ� PHQMDJD� NHVHKDWDQ�� 1DPD� GDHUDK�
\DQJ� GLVHEXWNDQ� WHUKDGDS� WXPEXKDQ�
WHUVHEXW� DGDODK� MHQLV� SXOXWDQ�� NDGDPED�
GDQ�EXDK�NHWLWLU�� 

6DPSHO� GDXQ� WXPEXKDQ� WHUVHEXW�
GLYDOLGDVL� GL� %DODL� 3HQHOLWLDQ� GDQ�
3HQJHPEDQJDQ� 7HNQRORJL� �%DOLWHN���
6DPERMD�� .XWDL� .DUWDQHJDUD� KLQJJD�
GLGDSDWNDQ� QDPD� LOPLDK� \DLWX� SXOXWDQ�
�8UHQD� OREDWD� /��� NDGDPED� �0LWUDJ\QD�
VSHVLRVD��� GDQ� EXDK� NHWLWLU� �%UXFHD�
MDYDQLFD�/��0HUU�� 

�  

� 

*DPEDU����-HQLV�7XPEXKDQ�2EDW�+XWDQ�������
3XOXWDQ��8UHQD�OREDWD�/�������.DGDPED�
�0LWUDJ\QD�VSHVLRVD�������%XDK�.HWLWLU��%UXFHD�
MDYDQLFD�/��0HUU�� 

6HFDUD� XPXP� SHPDQIDDWDQ� EDJLDQ�
WXPEXKDQ�WHUVHEXW�VHEDJDL�REDW�WUDGLVLRQDO�
\DLWX� GHQJDQ� GLUHEXV� ODOX� GLPLQXP� DLUQ\D��
,QIRUPDVL� \DQJ� GLVDPSDLNDQ� ROHK�
PDV\DUDNDW� VHWHPSDW� MHQLV� SXOXWDQ�
EHUNKDVLDW� PHQJREDWL� UHPDWLN� GDQ� OXND��
MHQLV�NDGDPED�EHUNKDVLDW�XQWXN�PHQJREDWL�
GLDEHWHV�� PDODULD�� MHUDZDW�� GDQ� KHSDWLWLV�
VHUWD� -HQLV� EXDK� NHWLWLU� EHUNKDVLDW�
PHODQFDUNDQ� SHUHGDUDQ� GDUDK� GDQ�
PHQJREDWL� SHQ\DNLW� MDQWXQJ�� 'LEDZDK� LQL�

� � 

� 
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GLVDPSDLNDQ� JDPEDU� WXPEXKDQ� REDW� \DQJ�
GLSHUJXQDNDQ� VHEDJDL� EDKDQ� EDNX� SDGD�
SHQHOLWLDQ�LQL� 

 
3HQJKDPEDWDQ� (NVWUDN� SDGD� %DNWHUL�
6WUHSWRFRFFXV�PXWDQV�� 

$NWLYLWDV� SHQJKDPEDWDQ� EDNWHUL�
6WUHSWRFRFFXV� PXWDQV� � ROHK� HNVWUDN�
WXPEXKDQ�SXOXWDQ� �8UHQD� OREDWD�/�� � GDSDW�
GLOLKDW�SDGD�7DEHO��� 

%HUGDVDUNDQ� WDEHO� GL� DWDV� WHUOLKDW�
EDKZD�PDVLQJ-PDVLQJ� NRQVHQWUDVL� HVNWUDN�
PHPLOLNL�QLODL�SHQJKDPEDWDQ�\DQJ�EHUEHGD��
.RQVHQWUDVL�����J�ZHOO� � VHEHVDU������PP��
NRQVHQWUDVL�����J�ZHOO� VHEHVDU�������PP��
NRQVHQWUDVL������J�ZHOO�VHEHVDU�������PP�
GDQ� NRQVHQWUDVL� ���� �J�ZHOO� � VHEHVDU� ���
PP�� 6HPDNLQ� WLQJJL� NRQVHQWUDVL� VHPDNLQ�
PHQLQJNDWNDQ� NHPDPSXDQ� DWDX� GD\D�
KDPEDW� WHUKDGDS� EDNWHUL� 6WUHSWRFRFFXV�
PXWDQV�� 

.ODVLILNDVL� 'D\D� PHQJDFX� SDGD�
$UGLDQV\DK��������\DQJ�PHQJNODVLILNDVLNDQ�
\DLWX�GD\D�KDPEDW�OHPDK�����PP���VHGDQJ�
��-��PP��� NXDW� ���-��� PP�� GDQ� VDQJDW�
NXDW� �!��� PP��� %HUGDVDUNDQ� NDOVLILNDVL�
WHUVHEXW�EDKZD�KDPEDWDQ�WHUKDGDS�EDNWHUL�
GDUL� HNVWUDN� HWDQRO� GDXQ� SXOXWDQ� DGDODK�

VHGDQJ�VDPSDL�GHQJDQ�NXDW� 
%HUGDVDUNDQ�GDWD�7DEHO���GLSHUOLKDWNDQ�

SXOD� SHUVHQWDVH� QLODL� DNWLYLWDV�
SHQJKDPEDWDQ� UHODWLI� HNVWUDN� WXPEXKDQ�
SXOXWDQ� WHUKDGDS� EDNWHUL� 6WUHSWRFRFFXV�
PXWDQV� \DQJ� VHFDUD� JUDILV� GLWXQMXNNDQ�
SDGD�JDPEDU��� 

 

 

*DPEDU� ��� � $NWLYLWDV� 3HQJKDPEDWDQ� 5HODWLI�
(NVWUDN�(WDQRO�'DXQ�3XOXWDQ��8UHQD�OREDWD���/��
3DGD�%DNWHUL��6WUHSWRFRFFXVV�PXWDQV� 

 

7DEHO� ��� � 3HQJKDPEDWDQ� %DNWHUL�6WUHSWRFRFFXV� PXWDQV� ROHK� (NVWUDN� (WDQRO� 'DXQ� 3XOXWDQ� �8UHQD�
OREDWD�/� 

7DEHO����� 3HQJKDPEDWDQ� %DNWHUL� 6WUHSWRFRFFXV� PXWDQV� ROHK� (NVWUDN� (WDQRO� 7XPEXKDQ� .DGDPED�
�0LWUDJ\QD�VSHFLRVD��� 
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7DEHO� ��� 3HQJKDPEDWDQ� %DNWHUL� 6WUHSWRFRFFXV� PXWDQV� ROHK� (NVWUDN� (WDQRO� %XDK� NHWLWLU� �%UXFHD�
MDYDQLFD�/��0HUU� 

 

$NWLYLWDV� SHQJKDPEDWDQ� EDNWHUL�
6WUHSWRFRFFXV� PXWDQV� � ROHK� HNVWUDN�
WXPEXKDQ� NDGDPED� �0LWUDJ\QD� VSHFLRVD���
GDSDW�GLOLKDW� SDGD�7DEHO� ���'DUL�7DEHO� ��GL�
DWDV� WHUOLKDW� EDKZD� PDVLQJ-PDVLQJ�
NRQVHQWUDVL� HVNWUDN� PHPLOLNL� QLODL�
SHQJKDPEDWDQ� \DQJ�EHUEHGD��.RQVHQWUDVL�
��� �J�ZHOO� � VHEHVDU� �����PP�� NRQVHQWUDVL�
����J�ZHOO� VHEHVDU�������PP��NRQVHQWUDVL�
���� �J�ZHOO� VHEHVDU� ������ PP� GDQ�
NRQVHQWUDVL� ���� �J�ZHOO� � VHEHVDU� ������
PP�� .ODVLILNDVL� KDPEDWDQ� GDUL� HNVWUDN�
HWDQRO� GDXQ� NDGDPED� DGDODK� OHPDK�
VDPSDL�GHQJDQ�NXDW� 

%HUGDVDUNDQ� 7DEHO� �� WHUOLKDW� SXOD�
SHUVHQWDVH� QLODL� DNWLYLWDV� SHQJKDPEDWDQ�
UHODWLI� � GDUL� HNVWUDN� WXPEXKDQ� NDGDPED�
�0LWUDJ\QD� VSHFLRVD�� � WHUKDGDS� EDNWHUL�
6WUHSWRFRFFXV� PXWDQ� \DQJ� VHFDUD� JUDILV�
GLVDMLNDQ�SDGD�*DPEDU��� 

6HODQMXWQ\D� DNWLYLWDV� SHQJKDPEDWDQ�
EDNWHUL�6WUHSWRFRFFXV�PXWDQV��ROHK�HNVWUDN�
WXPEXKDQ� EXDK� NHWLWLU� �%UXFHD� MDYDQLFD� /��
0HUU���GLWDPSLONDQ�SDGD�7DEHO��� 

 

*DPEDU� ��� $NWLYLWDV� 3HQJKDPEDWDQ� 5HODWLI�
(NVWUDN� (WDQRO� 'DXQ� .DGDPED� �0LWUDJ\QD�
VSHFLRVD�� WHUKDGDS� %DNWHUL� � 6WUHSWRFRFFXV�
PXWDQV 

3DGD� 7DEHO� �� GL� DWDV� WHUOLKDW� EDKZD�
PDVLQJ-PDVLQJ� NRQVHQWUDVL� HVNWUDN�
PHPLOLNL�QLODL�SHQJKDPEDWDQ�\DQJ�EHUEHGD�
SXOD��.RQVHQWUDVL�����J�ZHOO��WLGDN�PHPLOLNL�
KDPEDWDQ�� NRQVHQWUDVL� ��� �J�ZHOO� VHEHVDU�
����PP�� NRQVHQWUDVL� ���� �J�ZHOO� VHEHVDU�
����� PP� GDQ� NRQVHQWUDVL� ���� �J�ZHOO��
VHEHVDU� ������ PP�� � .ODVLILNDVL� KDPEDWDQ�
GDUL� HNVWUDN� HWDQRO� EXDK� NHWLWLU� DGDODK�
OHPDK�VDPSDL�GHQJDQ�NXDW� 

%HUGDVDUNDQ� GDWD� SDGD� 7DEHO� ��
GLNHWDKXL� MXJD� SHUVHQWDVH� QLODL� DNWLYLWDV�
SHQJKDPEDWDQ�UHODWLI�GDUL�7XPEXKDQ�%XDK�
.HWLWLU� �%UXFHD� MDYDQLFD� /�� 0HUU�� � SDGD�
%DNWHUL� �6WUHSWRFRFFXV� PXWDQV�� \DQJ�
GLWDPSLONDQ�SDGD�JDPEDU�GL�EDZDK�LQL�� 

 

 

*DPEDU� ��� $NWLYLWDV� 3HQJKDPEDWDQ� 5HODWLI�
(NVWUDN� (WDQRO� %XDK� .HWLWLU� �%UXFHD�����������������
MDYDQLFD�/��0HUU�� �3DGD�%DNWHUL� �6WUHSWRFRFFXV�
PXWDQV� 

3HQJKDPEDWDQ� (NVWUDN� SDGD� %DNWHUL�
(VFKHULFKLD�FROL�� 

$NWLYLWDV� SHQJKDPEDWDQ� EDNWHUL�
(VFKHULFKLD� FROL� ROHK� HNVWUDN� WXPEXKDQ�
SXOXWDQ� �8UHQD� OREDWD� /�� � GLVDMLNDQ� SDGD�
7DEHO���GL�EDZDK�LQL�� 
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7DEHO�����3HQJKDPEDWDQ�%DNWHUL�(VFKHULFKLD�FROL�ROHK�(NVWUDN�(WDQRO�'DXQ�3XOXWDQ��8UHQD�OREDWD�/� 

 
7DEHO� ��� � 3HQJKDPEDWDQ� %DNWHUL� (VFKHULFKLD� FROL� ROHK� (NVWUDN� (WDQRO� 'DXQ� NDGDPED� �0LWUDJ\QD�

VSHVLRVD� 

 

 

*DPEDU� ��� $NWLYLWDV� 3HQJKDPEDWDQ� 5HODWLI�
(NVWUDN�(WDQRO� 'DXQ� 3XOXWDQ� �8UHQD� OREDWD� /��
3DGD�%DNWHUL�(VFKHULFKLD�FROL 

3DGD� 7DEHO� �� WHUOLKDW� EDKZD� PDVLQJ-
PDVLQJ� NRQVHQWUDVL� HVNWUDN� PHPLOLNL� QLODL�
SHQJKDPEDWDQ� \DQJ�EHUEHGD��.RQVHQWUDVL�
����J�ZHOO� � WLGDN�PHPSXQ\DL�GD\D�KDPEDW�
DWDX� VHEHVDU� ����� PP�� NRQVHQWUDVL� ���
�J�ZHOO� VHEHVDU������PP��NRQVHQWUDVL�����
�J�ZHOO� VHEHVDU� ����� PP� GDQ� NRQVHQWUDVL�
���� �J�ZHOO� � VHEHVDU� ������PP�� 6HPDNLQ�
WLQJJL� NRQVHQWUDVL� VHPDNLQ� PHQLQJNDWNDQ�

NHPDPSXDQ� DWDX� GD\D� KDPEDW� WHUKDGDS�
EDNWHUL�6WUHSWRFRFFXV�PXWDQV� 

%HUGDVDUNDQ�GDWD�7DEHO���GLSHUOLKDWNDQ�
SXOD� SHUVHQWDVH� QLODL� DNWLYLWDV�
SHQJKDPEDWDQ� UHODWLI� HNVWUDN� WXPEXKDQ�
SXOXWDQ� WHUKDGDS� EDNWHUL� (VFKHULFKLD� FROL�
\DQJ� VHFDUD� JUDILV� GLWXQMXNNDQ� SDGD�
*DPEDU��� 

3DGD� 7DEHO� �� WHUOLKDW� EDKZD� PDVLQJ-
PDVLQJ� NRQVHQWUDVL� HVNWUDN� PHPLOLNL� QLODL�
SHQJKDPEDWDQ� \DQJ�EHUEHGD�� .RQVHQWUDVL�
��� �J�ZHOO� � PHPSXQ\DL� GD\D� KDPEDW�
VHEHVDU� ����� PP�� NRQVHQWUDVL� ��� �J�ZHOO�
VHEHVDU������PP��NRQVHQWUDVL������J�ZHOO�
VHEHVDU� ������ PP� GDQ� NRQVHQWUDVL� ����
�J�ZHOO��VHEHVDU�������PP��6HPDNLQ�WLQJJL�
NRQVHQWUDVL� VHPDNLQ� PHQLQJNDWNDQ�
NHPDPSXDQ� DWDX� GD\D� KDPEDW� WHUKDGDS�
EDNWHUL�6WUHSWRFRFFXV�PXWDQV� 

%HUGDVDUNDQ�GDWD�7DEHO���GLSHUOLKDWNDQ�
SXOD� SHUVHQWDVH� QLODL� DNWLYLWDV�
SHQJKDPEDWDQ� UHODWLI� HNVWUDN� GDXQ�
NDGDPED� WHUKDGDS�EDNWHUL�(VFKHULFKLD�FROL�
\DQJ� VHFDUD� JUDILV� GLWXQMXNNDQ� SDGD�
*DPEDU��� 
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7DEHO�����3HQJKDPEDWDQ�%DNWHUL�(VFKHULFKLD�FROL�ROHK�(NVWUDN�(WDQRO�%XDK�.HWLWLU��%UXFHD�MDYDQLFD�/��
0HU� 

 

 

 

 

*DPEDU� ��� � $NWLYLWDV� 3HQJKDPEDWDQ� 5HODWLI�
(NVWUDN� (WDQRO� 'DXQ� .DGDPED� �0LWUDJ\QD�
VSHVLRVD��3DGD�%DNWHUL��(VFKHULFKLD�FROL� 
 

 *DPEDU� ��� $NWLYLWDV� 3HQJKDPEDWDQ� 5HODWLI�
(NVWUDN�(WDQRO�%XDK�.HWLWLU� �%UXFHD� MDYDQLFD��
3DGD�%DNWHUL��(VFKHULFKLD�FROL� 
���������������� 

$NWLYLWDV� SHQJKDPEDWDQ� EDNWHUL�
(VFKHULFKLD� FROL� ROHK� HNVWUDN� EXDK� NHWLWLU�
�%UXFHD� MDYDQLFD� /�� 0HU�� GLVDMLNDQ� SDGD�
7DEHO���GL�DWDV��%HUGDVDUNDQ�GDWD�7DEHO���
GLSHUOLKDWNDQ� SXOD� SHUVHQWDVH� QLODL�
DNWLYLWDV� SHQJKDPEDWDQ� UHODWLI� HNVWUDN��
EXDK� NHWLWLU� WHUKDGDS� EDNWHUL� (VFKHULFKLD�
FROL� \DQJ� VHFDUD� JUDILV� GLWXQMXNNDQ� SDGD�
*DPEDU��� 

%HUGDVDUNDQ� NODVLILNDVL� GD\D� KDPEDW�
EDNWHUL� \DQJ� GLNHPXNDNDQ� ROHK�
$UGLDQV\DK� ������� EDKZD� VHFDUD� XPXP�
KDVLO� SHQHOLWLDQ� LQL� PHQXQMXNNDQ� EDKZD�
WLJD� MHQLV� WXPEXKDQ� \DLWX� HNVWUDN� GDXQ�
SXOXWDQ� �8UHQD� OREDWD�� /��� NDGDPED�
�0LWUDJ\QD�VSHFLRVD���EXDK�NHWLWLU� �%UXFHD�
MDYDQLFD� /�� 0HUU�� PHPEHULNDQ�
SHQJKDPEDWDQ� \DQJ� EHUYDULDVL�PXODL� GDUL�
OHPDK� VDPSDL� GHQJDQ� NXDW� WHUKDGDS�
EDNWHUL� 6WUHSWRFRFFXV� PXWDQV� GDQ�
(VFKHULFKLD�FROL�� 

3DGD� JDPEDU� JUDILN� GL� DWDV� WHUOLKDW�
EDKZD�VHPDNLQ� WLQJJL�NRQVHQWUDVL�HNVWUDN�

PDND� VHPDNLQ� PHQLQJNDWNDQ� NHNXDWDQ�
GD\D� KDPEDW� HNVWUDN� WHUKDGDS�
SHUNHPEDQJDQ� EDNWHUL�� .RQGLVL� LQL�
GLSHUNXDW� ROHK� GHQJDQ� SHQMHODVDQ� \DQJ�
GLVDPSDLNDQ� ROHK� 'ZLGMRVHSXWUR� �������
\DQJ�PHQ\DWDNDQ�EDKZD�VHPDNLQ� UHQGDK�
NRQVHQWUDVL� GDUL� DQWLELRWLN� PDND� GD\D�
KDPEDWQ\D�DNDQ�VHPDNLQ�OHPDK�VHKLQJJD�
]RQD� \DQJ� WHUEHQWXN� DNDQ� VHPDNLQ� NHFLO�
GDQ�VHEDOLNQ\D�VHPDNLQ�WLQJJL�NRQVHQWUDVL�
DQWLERWLN�� PDND� VHPDNLQ� EHVDU� ]RQD�
EHQLQJ� \DQJ� WHUEHQWXN�� 'LSHUNXDW� SXOD�
ROHK� 3UDZDWD� GDQ� 'HZL�� ������� EDKZD�
VHPDNLQ� WLQJJL� NRQVHQWUDVL� ]DW� VXDWX�
EDKDQ� DQWL� EDNWHUL� PDND� DNWLYLWDV� DQWL�
EDNWHULQ\D�VHPDNLQ�NXDW��� 

'DUL� SHQHOLWLDQ� MXJD� WHUOLKDW� DGDQ\D�
HNVWUDN� HWDQRO� WXPEXKDQ� \DQJ� WLGDN�
PHPLOLNL� GD\D� KDPEDW� WHUKDGDS�
SHUNHPEDQJDQ� EDNWHUL�� 7LGDN� DGDQ\D�
KDPEDWDQ� WHUKDGDS� EDNWHUL� GDSDW�
GLVHEDENDQ� ROHK� EHEHUDSD� KDO�� QDPXQ�
\DQJ� SDOLQJ� XWDPD� DGDODK� NRQVHQWUDVL�

33,03 36,26 

39,09 42,32 

0

10

20

30

40

50

25 50 100 200

P
e

n
g

h
a

m
b

a
ta

n
 R

e
la

ti
f 

(%
) 

Konsentrasi (�g/well) 

0 

10,84 

11,24 

34,92 

0

10

20

30

40

25 50 100 200

P
e

n
g

h
a

m
b

a
ta

n
 R

e
la

ti
f 

(%
) 

Konsentrasi (�g/well) 

 
.RQWURO�����
�PP� 

.RQWURO��-��
�PP� 

$NWLYLWDV�3HQJKDPEDWDQ��PP� 

���
��J�ZHOO� 

���
��J�ZHOO� 

����
��J�ZHOO� 

��� 

���J�ZHOO� 

3HUKLWXQJDQ�� ����� ���� ���� ���� ���� ����� 

3HUKLWXQJDQ�� ����� ���� ���� ���� ���� ���� 

3HUKLWXQJDQ�� ����� ���� ���� ���� ���� ���� 

5DWD�±�5DWD ����� ���� ���� ���� ���� ���� 

.RHILVLHQ� 

9DULDVL���� 
���� ���� ���� ������ ������ ���� 



�����������,661������-���� 

(-,661������-���� 

 

�µo��]v�>KhW��s}oX�íñ�E}X�ìíU�:µo]�îìíõ  íñ 

 

HNVWUDN� \DQJ� VHGLNLW� VHKLQJJD� WLGDN� GDSDW�
PHQJKDPEDW� SHUWXPEXKDQ� EDNWHUL��
6HEDJDLPDQD�GLMHODVNDQ�ROHK�%URRNV�HW�DO�
������� PHQ\DWDNDQ� EDKZD� DNWLYLWDV� DQWL�
EDNWHUL� GLSHQJDUXKL� ROHK� EHEHUDSD� IDNWRU��
\DLWX� NRQVHQWUDVL� HNVWUDN�� NDQGXQJDQ�
VHQ\DZD� DQWL� EDNWHUL�� GD\D� GLIXVL� HNVWUDN�
GDQ�MHQLV�EDNWHUL�\DQJ�GLKDPEDW�� 

6HEDE� ODLQQ\D� GDSDW� MXJD� WHUMDGL�
VHEDJDLPDQD� SHQMHODVDQ� ROHK�
3UDPXQLQJW\DV�� GNN�� ������� \DQJ�
PHQ\DWDNDQ� EDKZD� WLGDN� DGDQ\D�
KDPEDWDQ� VDPD� VHNDOL� SDGD� EDNWHUL�
(VFKHULFKLD� FROL� GDQ� 6WUHSWRFRFFXVV�
PXWDQV� GLPXQJNLQNDQ� NDUHQD� EHUEDJDL�
NDQGXQJDQ� NLPLD� GDUL� HNVWUDN� VHEDJLDQ�
EHVDU�LNXW�WHUDPELO� 

 
IV. KESIMPULAN 

%HUGDVDUNDQ�KDVLO�SHQHOLWLDQ�GLSHUROHK�
NHVLPSXODQ�EDKZD�HNVWUDN�WXPEXKDQ�REDW�
SXOXWDQ� �8UHQD� OREDWD� /��� NDGDPED�
�0LWUDJ\QD� VSHVLRVD��� GDQ� EXDK� NHWLWLU�
�%UXFHD� MDYDQLFD� /�� 0HUU�� PHPEHULNDQ�
SHQJKDPEDWDQ�OHPDK�VDPSDL�GHQJDQ�NXDW�
WHUKDGDS�SHUWXPEXKDQ�EDNWHUL�(VFKHULFKLD�
FROL� GDQ� 6WUHSWRFRFFXVV� PXWDQV��
.RQVHQWUDVL� HNVWUDN� HWDQRO� ���� ��J�ZHOO��
PHPEHULNDQ� SHQJKDPEDWDQ� GHQJDQ�
NODVLILNDVL�NXDW�� 

 
 

'$)7$5�3867$.$ 

$UGLDQV\DK��������'DXQ�EHOXQWDV�VHEDJDL�
EDKDQ� DQWLEDNWHUL� GDQ� DQWLRNVLGDQ��
$UWLNHO�� ,37(.-� %LGDQJ� %LRORJ\��
3DQJDQ�GDQ�.HVHKDWDQ� 

$ULVDQGL� GDQ� <RKDQD�� ������ .KDVLDW�
7DQDPDQ� 2EDW�� ���� ���� ����� �����
3XVWDND�EXNX�PXUDK���-DNDUWD� 

%URRNV��*)���&DUUROO�.&��%XWHO� -6��0RUVH��
������ 0LNURELRORJL� .HGRNWHUDQ�
-DZHW]�� �0HOQLFN��	�DGHOEHUJ��(G������
3HQHUELW� %XNX� .HGRNWHUDQ� (*&��
-DNDUWD� 

&DSSXFLQR� -�*��� DQG� 1�� 6KHUPDQ�� ������
0LFURELRORJ\�� $� /DERUDWRU\� 0DQXDO��
�QG�(GLWLRQ��7KH�%HQMDPLQ�&XPPLQJV�
3XEOLVKLQJ� &RPSDQ\�� 5RFNODQG�
&RPPXQLW\� &ROOHJH�� 6WDWH� 8QLYHUVLW\�
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