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GDODP�GXD�PLQJJX�EHUJDQWXQJ�SDGD�VWDGLXP�OXND�GDQ�NDGDU�JXOD�GDUDK��%HUGDVDUNDQ�KDO�LQLODK�SHUOX�DGDQ\D�VXDWX�LQRYDVL�

SHQJRODKDQ�VXPEHU�GD\D�DODP��6'$��XQWXN�PHQJKDVLONDQ�VXDWX�SURGXN�SHUDZDWDQ�OXND�NURQLV�\DQJ�ELVD�GLMDQJNDX�ROHK�

VHPXD�NDODQJDQ��6DODK�VDWX�\DQJ�VHGDQJ�WUHQG�VDDW�LQL�DGDODK�GHQJDQ�PHQJJXQDNDQ�HQ]LP�SURWHDVH��HNVWUDN�JHWDK�SDSD\D��

\DQJ�EHUIXQJVL�VHEDJDL�DXWROLWLN�GHEULGHPHQW�SDGD�SHUDZDWDQ�OXND�NURQLV��7XMXDQ�SHQHOLWLDQ�LQL�DGDODK�PHQJLGHQWLILNDVL�

NDUDNWHULVWLN�HQ]LP�SURWHDVH�\DQJ�WHUGDSDW�GDODP�JHWDK�SDSD\D��0HWRGH��'HVDLQ�SHQHOLWLDQ�\DQJ�GLJXQDNDQ�PHUXSDNDQ�

GHVNULSWLI�HNVSORUDWLI�GHQJDQ�PHODNXNDQ�pure�HNVWUDN�HQ]LP�SURWHDVH�JHWDK�SHSD\D��+DVLO��+DVLO�SHQJXNXUDQ�EHUDW�PROHNXO�

GHQJDQ�PHQJJXQDNDQ�NLW�Pre-stained Protein Markers (Broad Range) for SDS PAGE.�1DFDODL�WHVTXH�1R�SURGXNVL�������

GLSHUROHK�KDVLO�EHUDW�PROHNXO�\DQJ�KRPRJHQ�GHQJDQ�JDPEDUDQ�GLDWDV�VHGLNLW�GDUL����N'��+DVLO�SHQJXNXUDQ�NDGDU�HQ]LP�

PHQJJXQDNDQ�NLW�1DQR'URS�6SHFWURSKRWRPHWHU�1'�������GHQJDQ�PDUNHU�DTXDGHV��GLSHUROHK�KDVLO�UHODWLI�KRPRJHQ�GHQJDQ�
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LGHQWLILNDVL�GDSDW�GLNDWDNDQ�EDKZD�HNWUDNVL�JHWDK�SDSD\D�LGHQWLN�GHQJDQ�HQ]LP�SURWHDVH��PDND�SHUOX�NLUDQ\D�GLODQMXWNDQ�

GHQJDQ�XML�VWUXNWXU�GDQ�DNWLYLWDV�HQ]LP�GHQJDQ�GHWHUPLQDQ�\DQJ�OHELK�EDQ\DN��VXKX��ZDNWX��GDQ�GRVLV��

.DWD�NXQFL��HNVWUDNVL�JHWDK�SDSD\D��HQ]LP�SURWHDVH

ABSTRACT

Introduction: The high cost of drugs or specific wound dressings for chronic wounds can be healed at least in two weeks 

depending on the stage of the wound and blood sugar levels. Hence the need for an innovative processing of natural 

resources (NR) to produce a chronic wound care products that are accessible to all people. One of the current trends is 

to use protease enzymes (sap extract papaya) that serves as autolitic debridement in the treatment of chronic wounds. 

The aims of this research was to indentify characteristics of protease enzyme present in sap of papaya. Methods: This 

study was a descriptive exploratory that doing pure protease enzyme extract of papaya sap. Results: Molecular weight 

measurement using a kit Pre-stained Protein Markers (Broad Range) for SDS PAGE, Nacalai tesque No. 02525 showed 

a homogeneous molecular weight that slightly above 28 kD. Measurements of the enzyme levels using NanoDrop 

Spectrophotometer ND kit-1000 (with a distilled water marker) showed a relatively homogeneous enzyme level with 

a range between 43–61% and 53,88% in average. The addition of papaya sap extract into each tube containing 7 ml 

gelatin obtained results: the control group there were clots perfectly on gelatin; groups with the addition of 2 drops 

(± 0.5 ml) obtained 50% hydrolyzed gelatin; and groups with the addition of 4 drops (± 0.5 ml) obtained 75% hydrolyzed 

gelatin. Discussions: The results showed that papaya sap extraction synonymous with protease enzyme. Papaya sap 

extraction activity (protease enzymes) on hydrolyzing gelatin shows a qualitative picture. Therefore, it can be used as 

autholitic debridement. Further, the following study is essential to identify structure and activity of the enzyme with a 

more determinant (temperature, time, and dose).

Keywords: sap papaya extraction, protease enzymes
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0RGHO� GDQ� VHQL� SHUDZDWDQ� OXND�

VHVXQJJXKQ\D�WHODK�ODPD�GL�NHPEDQJNDQ�\DLWX�

VHMDN� MDPDQ�SUDVHMDUDK�GHQJDQ�SHPDQIDDWDQ�

EDKDQ� DODPL� \DQJ� GLWXUXQNDQ� GDUL� JHQHUDVL�

NH� JHQHUDVL� EHULNXWQ\D�� \DQJ� DNKLUQ\D�

SHUNHPEDQJDQ�SHUDZDWDQ�OXND�PHQMDGL�PRGHUQ�

VHLULQJ� GLWHPXNDQQ\D� ULEXDQ� EDOXWDQ� XQWXN�

OXND��0HQXUXW�&DUYLOOH��������WLGDN�DGD�VDWX�

MHQLV� EDOXWDQ� \DQJ� FRFRN� DWDX� VHVXDL� XQWXN�

VHWLDS� MHQLV� OXND��3HUQ\DWDDQ� LQL�PHQMDGLNDQ�

NLWD�KDUXV�GDSDW�PHPLOLK�EDOXWDQ�\DQJ� WHSDW�

XQWXN�PHQGXNXQJ�SURVHV�SHQ\HPEXKDQ�OXND��
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3HPLOLKDQ�EDOXWDQ�OXND�\DQJ�EDLN�GDQ�EHQDU�

VHODOX�EHUGDVDUNDQ�SHQJNDMLDQ�OXND��

3H U DZDW DQ � OX ND � N URQ LV � \DQJ�

EHUNHVLQDPEXQJDQ� GDQ� LQWHQVLI� EHULPEDV�

SDGD�unit cost� SHUDZDWDQ� \DQJ� WLGDN� GDSDW�

GLMDQJNDX�ROHK�VHOXUXK�NDODQJDQ�PDV\DUDNDW��

NKXVXVQ\D� UXPSXQ� PHQHQJDK� NH� EDZDK��

0DKDOQ\D�SHUDZDWDQ�OXND�NURQLV�GLVHEDENDQ�

ROHK�GXD�KDO��SHUWDPD�NDUHQD�total care SDVLHQ�

\DQJ�EHOXP�PDQGLUL� VHKLQJJD�SHUDZDWDQQ\D�

PXWODN�SHUOX�GLODNXNDQ�ROHK�SHUDZDW��QDPXQ�

SHUPDVDODKDQ� LQL� ELVD� GLVHOHVDLNDQ� GHQJDQ�

PHPEHULNDQ�HGXNDVL�SDGD�NHOXDUJD�DWDX�SDVLHQ�

XQWXN�PHQLQJNDWNDQ�NHPDPSXDQ�SHUDZDWDQ�

GLUL� PHQMDGL� VHPL� PDQGLUL� �partial care��

GDQ�PHQXMX�NHSHUDZDWDQ�PDQGLUL��self care���

.HGXD��PDKDOQ\D� REDW�REDWDQ� DWDX� GUHVVLQJ�

OXND� \DQJ� VSHVLILN� XQWXN� OXND� NURQLV�� OXND�

NURQLV�PLQLPDO�ELVD�VHPEXK�GDODP���PLQJJX�

DWDX� OHELK� ODPD� EHUJDQWXQJ� SDGD� VWDGLXP�

OXND�GDQ�NDGDU�JXOD�GDUDK��'\DK�$\X���������

%HUGDVDUNDQ� KDO� LQLODK� SHUOX� DGDQ\D� VXDWX�

LQRYDVL�SHQJRODKDQ�VXPEHU�GD\D�DODP��6'$��

XQWXN�PHQJKDVLONDQ�VXDWX�SURGXN�SHUDZDWDQ�

OXND�NURQLV� \DQJ�ELVD�GLMDQJNDX�ROHK� VHPXD�

NDODQJDQ��

3HQJHPEDQJDQ� WHNQRORJL� WHSDW� JXQD�

GHQJDQ�PHPDQIDDWNDQ�NHND\DDQ�VXPEHU�KD\DWL�

\DQJ�DGD�GL�ZLOD\DK�1HJDUD�,QGRQHVLD�VDQJDW�

PHPXQJNLQNDQ� GDSDW� GLJXQDNDQ� VHEDJDL�

SHQJJDQWL�SHUDODWDQ�GDQ�EDKDQ�SHUDZDWDQ�OXND�

NURQLV��6DODK�VDWX�\DQJ�VHGDQJ�WUHQG�VDDW�LQL�

DGDODK�GHQJDQ�PHQJJXQDNDQ�SURWHDVH�HQ]LP�

\DQJ�EHUIXQJVL�VHEDJDL�DXWROLWLN�GHEULGHPHQW�

SDGD�SHUDZDWDQ�OXND�NURQLV��3URWHDVH�VHODPD�

LQL�VXGDK�EDQ\DN�EHUNHPEDQJ�XQWXN�SHUDZDWDQ�

NXOLW� GDQ� EHEHUDSD� NHJLDWDQ� UXPDK� WDQJJD�

ODLQQ\D��QDPXQ�EHOXP�GDODP�SHUDZDWDQ�OXND�

NURQLV��3URWHDVH�VHFDUD�DODPLDK�GL�1HJDUD�NLWD�

GDSDW� GLDPELO� GHQJDQ�PHQJJXQDNDQ� JHWDK�

SHSD\D��crude ekstrak papain���*HWDK�SDSD\D�

\DQJ�VXGDK�GLVDGDS�GLNHULQJNDQ�GDQ�ODQJVXQJ�

GLDSOLNDVLNDQ�XQWXN�NHJLDWDQ�UXPDK�WDQJJD�

3HSD\D�VDQJDWODK�PXGDK�GLGDSDWNDQ�GL�

,QGRQHVLD�� NKXVXVQ\D�GL�PDODQJ��.DEXSDWHQ�

0DODQJ� PHUXSDNDQ� VDODK� VDWX� VHQWUD�

SHUNHEXQDQ� SHSD\D� GL� -DWLP��0HQXUXW� GDWD�

'LQDV�3HUWDQLDQ�3URYLQVL�-DZD�7LPXU��SURGXNVL�

SHSD\D�GL�.DEXSDWHQ�0DODQJ������PHQFDSDL�

�������WRQ��PHQLQJNDW�GDUL�WDKXQ�VHEHOXPQ\D�

\DQJ�KDQ\D�������WRQ��'L�.DEXSDWHQ�0DODQJ��

VHWLGDNQ\D� WHUGDSDW� ���� NHOXDUJD� WDQL� \DQJ�

PHQJXVDKDNDQ� WDQDPDQ� DVDO� .DULELD� LQL�

PHVNLSXQ�NHSHPLOLNDQ�ODKDQ�UDWD�UDWD�KDQ\D�

���� KHNWDU�� 3HQHOLWLDQ� LQL� VHNDOLJXV� XQWXN�

PHQJRSWLPDONDQ�NHDULIDQ�VXPEHU�GD\D�ORNDO�

VHEDJDL�VROXVL�GDODP�SHUPDVDODKDQ�SHUDZDWDQ�

OXND� NURQLV� SDVLHQ� GLDEHWHV�PHOLWXV� GHQJDQ�

SULQVLS�QHNURWRPL�HQ]LPDWLV�GDUL�NDQGXQJDQ�

HQ]LP�SURWHDVH�SDGD�Carica papaya�

3HQHOLW LDQ� LQL� EHU WXMXDQ� XQWXN�

PHQJLGHQWLILNDVL�NDUDNWHULVWLN�SURWHDVH�HQ]LP�

\DQJ�WHUGDSDW�GDODP�JHWDK�SDSD\D��DQWDUD�ODLQ�

EHUDW�PROHNXO� SURWHDVH� HQ]LP�JHWDK�SDSD\D��

NDGDU�SURWHDVH�HQ]LP�SDGD�JHWDK�SDSD\D��GDQ�

DNWLILWDV� HQ]LP� VHFDUD� NXDOLWDWLI��0DQIDDW�

\DQJ�GLKDUDSNDQ�DQWDUD�ODLQ�GDSDW�PHQDPEDK�

SHQJHWDKXDQ� WHQWDQJ� NDUDNWHULVWLN� SURWHDVH�

HQ]LP�GDODP�JHWDK�SHSD\D��GDSDW�GLJXQDNDQ�

VHEDJDL� VDODK� VDWX� GDVDU� SHQJHPEDQJDQ�

SHQHOLWLDQ� OHELK� ODQMXW� PHQJHQDL� SURWHDVH�

HQ]LP�SHSD\D� VHEDJDL� DXWROLWLN� GHEULGHPHQW�

GDODP�SHUDZDWDQ� OXND�NURQLV�� VHEDJDL� GDVDU�

SHQJHPEDQJDQ�PHWRGH�SHUDZDWDQ�SDGD� OXND�

NURQLV� GHQJDQ� WDQSD�PHODNXNDQ� QHNURWRPL�

SDGD� MDULQJDQ�QHNURWLNQ\D��GDQ� VHEDJDL� DVDU�

SHQJHPEDQJDQ� XQWXN� SHQXUXQDQ�unit cost�

GDODP�SHUDZDWDQ�OXND�NURQLV�

%$+$1�'$1�0(72'(

'HVDLQ� SHQHOLWLDQ� \DQJ� GLJXQDNDQ�

PHUXSDNDQ� GLVNULSWLI� HNVSORUDWLI� GHQJDQ�

PHODNXNDQ� SXUH� HNVWUDN� SURWHDVH� HQ]LP�

JHWDK�SHSD\D��PHQJLGHQWLILNDVL�EHUDW�PROHNXO��

DNWLYLWDV� NXDOLWDWLI� HQ]LP� GDQ� NDGDU� HQ]LP�

GDODP� SXUH� HNVWUDNVL� SDSDLQ�� 3HQHOLWLDQ�

GLODNVDQDNDQ� GL� /DERUDWRULXP� %LRNLPLD�

3ROWHNNHV� .HPHQNHV� PDODQJ� �HNVWUDNVL�

SDSDLQ�GDQ�DNWLYLWDV�HQ]LP�VHFDUD�NXDOLWDWLI���

/DERUDWRULXP�6HQWUDO� ,OPX�+D\DWL� �DQDOLVLV�

NDGDU� SURWHDVH�� GDQ� /DERUDWRULXP� 6HQWUDO�

%LRPHGLN� �DQDOLVLV� EHUDW�PROHNXO�� )DNXOWDV�

.HGRNWHUDQ�8QLYHUVLWDV�%UDZLMD\D�0DODQJ�

PXODL� WDQJJDO� �� 6HSWHPEHU� ����� VDPSDL�

GHQJDQ����1RSHPEHU�������

*HWDK�SHSD\D�GLVDGDS�GDUL�EXDK�SHSD\D�

GHQJDQ�VSHFLHV SDULV�.:���\DQJ�EHUXVLD��±��
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-XUQDO�1HUV�9RO�����1R����2NWREHU����������±���

EXODQ��3HQJDPELODQ�GLODNXNDQ�SDGD�SDJL�KDUL�

GHQJDQ�PHOXNDL� NXOLW� EXDK� SDSD\D� VHGDODP�

�±��PP�� EHUWHPSDW� GL� SHUNHEXQDQ� SDSD\D�

ZLOD\DK� NDEXSDWHQ�0DODQJ�� 6DPSHO� JHWDK�

SHSD\D� GLDPELO� GDUL� VSHFLHV� SHSD\D� \DQJ�

VDPD�SDGD�WHPSDW�GDQ�ZDNWX�\DQJ�EHUVDPDDQ�

SXOD��'DODP� SHQHOLWLDQ� HNVSORUDWLI� SHQHOLWL�

PHQJJXQDNDQ� EHVDU� VDPSHO� VHEDQ\DN� ���

SRKRQ� SHSD\D� GHQJDQ� VHSHVLHV� GDQ� WHPSDW�

ORNDVL�SHQDQDPDQ�\DQJ�VDPD��

3HPLVDKDQ� SURWHDVH� HQ]LP�GDUL� JHWDK�

SHSD\D�PHQJJXQDNDQ�PHWRGH�NURPDWRJUDIL��

S+� LVRHOHNWULN� SDSDLQ� ������ %HUDW�PROHNXO�

GLSHUROHK� GHQJDQ� PHQJXNXU� ODUXWDQ� GDQ�

HQGDSDQ� HNVWUDNVL� SDSDLQ�PHQJJXQDNDQ� NLW�

Pre-stained Protein Markers (Broad Range) for 

SDS PAGE.�1DFDODL�WHVTXH�1R�SURGXNVL������� 

.DGDU� HQ]LP� GLXNXU� GHQJDQ�PHQJJXQDNDQ�

NLW�1DQR'URS�6SHFWURSKRWRPHWHU�1'�������

GHQJDQ�PDUNHU� DTXDGHV��3HQJXMLDQ� DNWLYLWDV�

NXDOLWDWLI� HQ]LP� GHQJDQ� PHQJJXQDNDQ�

ODUXWDQ�JHODWLQ�\DQJ�GLSDSDU�HNVWUDNVL�SDSDLQ�

�SHQDPEDKDQ�HNVWUDN�SDSDLQ�PDVLQJ�PDVLQJ�

�� WHWHV�GDQ��� WHWHV�NH�GDODP�PDVLQJ�PDVLQJ�

WDEXQJ�UHDNVL�\DQJ�EHULVL���PO�JHODWLQ��NHFXDOL�

SDGD�NHORPSRN�NRQWURO�WLGDN�GLWDPEDK�HNVWUDN�

SDSDLQ��

+$6,/�

+DVLO� SHQ\DGDSDQ� GLSHUROHK� JHWDK�

DQWDUD� �±��PO� VHNDOL� SHQ\DGDSDQ�SDGD� SDJL�

KDUL��GHQJDQ�NDUDNWHULVWLN�ZDUQD�SXWLK�EHUVLK��

NRQVLVWHQVL� NHQWDO�� EDX� VHJDU� NKDV� JHWDK�

SDSD\D�� +DVLO� SHQJXNXUDQ� EHUDW� PROHNXO�

GHQJDQ�PHQJJXQDNDQ�NLW�Pre-stained Protein 

Markers (Broad Range) for SDS PAGE.�

1DFDODL� WHVTXH�1R�SURGXNVL�������GLSHUROHK�

KDVLO� EHUDW�PROHNXO� \DQJ� KRPRJHQ� GHQJDQ�

JDPEDUDQ� GLDWDV� VHGLNLW� GDUL� ��� N'��'DSDW�

GLVLPSXONDQ� EDKZD� GHQJDQ�PHQJJXQDNDQ�

PHWRGH� NURPDWRJUDIL� \DQJ� WHODK� SHQHOLWL�

PRGLILNDVL� GDSDW� GLSHUROHK� SURWHDVH� HQ]LP�

GDQ�VXGDK�PHPLVDKNDQ�GHQJDQ�FKHPRFLQH�

+DVLO� SHQJXNXUDQ� NDGDU� HQ]LP�

PHQJJXQDNDQ�NLW�1DQR'URS�6SHFWURSKRWRPHWHU�

1'�������GHQJDQ�PDUNHU�DTXDGHV��'LSHUROHK�

KDVLO� UHODWLI� KRPRJHQ�GHQJDQ� UHQWDQJ� DQWDUD�

��±�����GHQJDQ�UDWD�UDWD����������WDEHO����

+DVLO� SHQDPEDKDQ� HNVWUDN� SDSDLQ� NH�

GDODP�PDVLQJ�PDVLQJ� WDEXQJ� UHDNVL� \DQJ�

,
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EHULVL� �� PO� JHODWLQ�� 3HQDPEDKDQ� PDVLQJ�

PDVLQJ� �� WHWHV� GDQ� �� WHWHV�� VHUWD� NHORPSRN�

FRQWURO� WLGDN� GL� WDPEDK� HNVWUDN� SDSDLQ�

GLSHUROHK�KDVLO�SDGD�NHORPSRN�FRQWURO�WHUGDSDW�

SHQJJXPSDODQ� VHPSXUQD� SDGD� JHODWLQ��

NHORPSRN�GHQJDQ�SHQDPEDKDQ���WHWHV��������

PO��GLGDSDWNDQ�KDVLO��JHODWLQ�WHUKLGUROLVLV������

GDQ� NHORPSRN� GHQJDQ� SHQDPEDKDQ� �� WHWHV�

�������PO��GLGDSDWNDQ�KDVLO�JHODWLQ�WHUKLGUROLVLV�

����



���

(NVWUDN�*HWDK�3HSD\D�VHEDJDL�$XWROLWLN��7UL�-RKDQ�$JXV�<XVZDQWR�GDQ�7DQWR�+DUL\DQWR�

3(0%$+$6$1

0HWRGH�NURPDWRJUDIL�PHUXSDNDQ�VXDWX�

FDUD�\DQJ� WHSDW�XQWXN�PHPLVDKNDQ�SURWHDVH�

HQ]LP� GHQJDQ� EDKDQ� ODLQ� \DQJ� WHUGDSDW�

SDGD� JHWDK� SDSDLQ�� 3ULQVLS� NURPDWRJUDIL�

\DLWX� salt in� GDQ� salt out� GDSDW� GLJXQDNDQ�

XQWXN�PHPLVDKNDQ� HQ]LP� GHQJDQ� SURWHLQ�

\DQJ� ODLQ�� QDPXQ� VDQJDW� SHUOX� GLSHUKDWLNDQ�

NDGDU�S+�\DQJ�RSWLPDO�XQWXN�PHPLQGDKNDQ�

HQ]LP� WHUVHEXW�NHOXDU�GDUL� VHO�JHWDK�SDSD\D��

%HUGDVDUNDQ� EHEHUDSD� NDOL� SHUFREDDQ� GDUL�

S+�QHWUDO�GLSHUROHK�S+�LVRHOHNWULV�\DQJ�GDSDW�

GLJXQDNDQ�XQWXN�PHPLVDKNDQ�SURWHDVH�HQ]LP�

\DLWX�VHEHVDU�������3HQJJXQDDQ�S+�LVRHOHNWULV�

VDQJDW�PHQHQWXNDQ�XQWXN�SHPLVDKDQ� HQ]LP�

WHUVHEXW��

%HUDW� PROHNXO� \DQJ� GLSHUROHK� GDUL�

SHQJXNXUDQ� GDODP� NLVDUDQ� ��±��� N'�

PHQDQGDNDQ�EDKZD�PROHNXO�KDVLO�SHPLVDKDQ�

GDUL� JHWDK� SDSD\D� WHUVHEXW� DGDODK� SURWHDVH�

HQ]LP��%HUDW�PROHNXO�KDVLO�SHPLVDKDQ�VHVXDL�

GHQJDQ�PDUNHU� \DQJ� GLDPELONDQ� GDUL� EHUDW�

PROHNXO�SURWHDVH�HQ]LP��%HUDW�PROHNXO�HNVWUDN�

SDSDLQ�\DQJ�GLSLVDKNDQ�GHQJDQ�NURPDWRJUDIL�

VHVXDL� GHQJDQ� EHUDW� HQ]LP� SURWHDVH��PDND�

HNVWUDN� WHUVHEXW�NHPXQJNLQDQ�DGDODK�HQ]LP�

SURWHDVH�MXJD��GHQJDQ�GHPLNLDQ�HNVWUDN�SDSDLQ�

GDSDW� GLMDGLNDQ� NDQGLGDW� XQWXN� SHQJREDWDQ�

OXND� NURQLV� \DQJ� EHUWXMXDQ� XQWXN� DXWROLWLN�

GHEULGHPHQW�� 3HQJJXQDDQ�PHWRGH� DXWROLWLN�

GHEULGHPHQW� GHQJDQ�PHQJJXQDNDQ� HNVWUDN�

SDSDLQ� GLPXQJNLQNDQ� DNDQ� GDSDW�PHQHNDQ�

unit cost� SHUDZDWDQ� OXND� NURQLV� GL� VDPSLQJ�

GDSDW� GLJXQDNDQ� XQWXN�PHQLQJNDWNDQ� QLODL�

HNRQRPLV�SDSD\D�GL�GXQLD�SHQJREDWDQ�

,GHQWLILNDVL�NDGDU�SURWHLQ�GDUL�QDQR�GURS�

GDSDW�GLLGHQWLNNDQ�GHQJDQ�NDGDU�HQ]LP�DVDONDQ�

GLLNXWL�GHQJDQ�LGHQWLILNDVL�\DQJ�ODLQQ\D��\DLWX��

EHUDW�PROHNXO�GDQ�DNWLYLWDV�SURWHLQ� WHUVHEXW��

+DVLO� DQDOLVLV� NDGDU� SURWHLQ�PHQXQMXNNDQ�

JDPEDUDQ�\DQJ�PHQDNMXENDQ�\DLWX�NDGDU�UDWD��

UDWD���������1LODL�WHUHQGDK�NDGDU��������GDQ�

WHUWLQJJL� ��������.DGDU� HQ]LP� \DQJ� GDSDW�

GLNDWDNDQ� UHODWLYH� WLQJJL� WHUVHEXW� VDQJDW�

PHQGXNXQJ� XQWXN� SHQJHPEDQJDQ� HNVWUDNVL�

JHWDK�SHSD\D�XQWXN�GXQLD�NHGRNWHUDQ��6DPSDL�

VDDW�LQL�\DQJ�EDQ\DN�GLWHUDSNDQ�DGDODK�crude�

HNVWUDN� JHWDK� SDSD\D� �SURWHDVH� HQ]LP� GDQ�

FKHPRFLQH�� XQWXN� NHSHQWLQJDQ� LQGXVWUL�

PDNDQDQ��3HQHPXDQ�SXUH�HNVWUDN�SDSDLQ�\DQJ�

PLULS��EDKNDQ�VDPD��GHQJDQ�SURWHDVH�HQ]LP�

VDQJDW�PHPXQJNLQNDQ�XQWXN�SHQJHPEDQJDQ�

GDODP�SHQJREDWDQ� OXND� NURQLV� \DQJ�EDQ\DN�

WHUGDSDW�MDULQJDQ�QHNURWLNQ\D�

+DVLO� SHQDPEDKDQ� HNVWUDN� SDSDLQ� NH�

GDODP�PDVLQJ�PDVLQJ� WDEXQJ� UHDNVL� \DQJ�

EHULVL� ��PO� JHODWLQ� GDQ� MXJD� KDVLO� REVHUYDVL�

SDGD� NHORPSRN� NRQWURO� PHQXQMXNNDQ�

JDPEDUDQ�NXDOLWDWLI�\DQJ�EHUPDNQD��GL�PDQD�

HNVWUDN�JHWDK�SHSD\D�PDPSX�PHQJKLGUROLVLV�

JHODWLQ� \DQJ� LGHQWLN� GHQJDQ� NDUDNWHULVWLN�

MDULQJDQ�QHNURWLN��2OHK�NDUHQD�LWX��SHQHOLWLDQ�

EHULNXWQ\D�SHUOX�PHQJLGHQWLILNDVL�HIHNWLYLWDV�

GDUL� DNWLYLWDV� HQ]LP� SURWHDVH� GDUL� HNVWUDN�

JHWDK�SHSD\D�DJDU�GDSDW�GLMDGLNDQ�VDODK�VDWX�

DOWHUQDWLI�SURGXN�SHUDZDWDQ�OXND�NURQLV�\DQJ�

PXUDK�GDQ�WHUMDQJNDX�
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6LPSXODQ

3HPLVDKDQ� HQ]LP� SURWHDVH� GHQJDQ�

PHQJJXQDNDQ� PHWRGH� NURPDWRJUDIL� SHUOX�

PHPSHUKDWLNDQ�NDGDU�S+�XQWXN�PHQGDSDWNDQ�

KDVLO� \DQJ�PDNVLPDO�� %HUDW�PROHNXO� KDVLO�

HNVWUDNVL�JHWDK�SDSD\D�PHQXQMXNNDQ�JDPEDUDQ�

\DQJ� LGHQWLN� GHQJDQ�EHUDW�PROHNXO� SURWHDVH�

HQ]LP�GL�PDQD�SDGD�NLVDUDQ���N'�±����N'��

.DGDU�HQ]LP�SURWHDVH�SDGD�JHWDK�SHSD\D�UHODWLI�

EDQ\DN�\DLWX�OHELK�GDUL�����GHQJDQ�UDWD�UDWD�

��������%HUGDVDUNDQ�KDVLO�SHQHOLWLDQ��DNWLILWDV�

SURWHDVH�HQ]LP�GDODP�PHQJKLGUROLVLV�JHODWLQ�

PHQXQMXNNDQ�JDPEDUDQ�VHFDUD�NXDOLWDWLI�GDSDW�

GLJXQDNDQ�VHEDJDL�DXWROLWLN�GHEULGHPHQW�

6DUDQ

3HUOX�DGDQ\D�SHQHOLWLDQ�ODQMXWDQ�WHQWDQJ�

XML� VWUXNWXU� GDQ� DNWLYLWDV� HQ]LP� GHQJDQ�

GHWHUPLQDQ�\DQJ�OHELK�EDQ\DN��VXKX��ZDNWX��

GDQ� GRVLV��� 6HODLQ� LWX�� GLSHUOXNDQ� SXOD� XML�

VWDELOLVDVL�SURWHDVH�HQ]LP�GDUL�HNVWUDNVL�JHWDK�

SDSD\D�VHUWD�DQDOLVLV�IRUPXODVL�SURWHDVH�HQ]LP�

GDUL� HNVWUDN�JHWDK�SHSD\D� DJDU� GDSDW� GLEXDW�

GDQ� GLJXQDNDQ� VHEDJDL� VHGLDDQ� REDW� UDZDW�

OXND��
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