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3(1'$+8/8$1 

S 
LVWHP� LPXQ� DGDODK� VLVWHP� \DQJ�

VDQJDW� SHQWLQJ� EDJL� WXEXK� XQWXN�

PHQJKLQGDUL� GDQ� PHODZDQ�

EHUEDJDL� SHQ\DNLW� �$EEDV� HW� DO�� �������

.HVHLPEDQJDQ� VLVWHP� LPXQ� GDSDW� GL�

SHQJDUXKL�ROHK�IDNWRU�LQWHUQDO�GDODP�WXEXK�

GDQ�IDNWRU�HNVWHUQDO�\DQJ�SHUOX�GLSHUWDKDQ�

NDQ�XQWXN�PHQMDJD� WXEXK�DJDU� WHWDS�VHKDW��

6HQ\DZD� DNWLI� \DQJ� WHUNDQGXQJ� GDODP�

WXPEXKDQ� \DQJ� EHUHIHN� PHPLFX� VLVWHP�

LPXQ� SDGD� GHNDGH� WHUDNKLU� LQL�PXODL� EDQ�

\DN� GLDSOLNDVLNDQ� VHEDJDL�

¶¶LPPXQRWKHUDS\¶¶� \DLWX� VXDWX� FDUD� SHQ�

JREDWDQ� \DQJ� PHQJNRPELQDVLNDQ� SHQ�

JREDWDQ� NRQYHQVLRQDO� GHQJDQ� WHUDSL� LPXQ�

XQWXN�PHPSHUROHK� KDVLO� SHQJREDWDQ� \DQJ�

PDNVLPDO� WHUKDGDS� EHUEDJDL� SHQ\DNLW�

$EVWUDN 

 

6LVWHP� LPXQ�DGDODK� VLVWHP�\DQJ� VDQJDW�SHQWLQJ�EDJL� WXEXK�XQWXN�PHQJKLQGDUL� GDQ�

PHODZDQ�EHUEDJDL�SHQ\DNLW��.HVHLPEDQJDQ�VLVWHP�LPXQ�GDSDW�GLSHQJDUXKL�ROHK�IDNWRU�LQWHU�

QDO�GDODP�WXEXK�GDQ� IDNWRU�HNVWHUQDO�\DQJ�SHUOX�GLSHUWDKDQNDQ�XQWXN�PHQMDJD� WXEXK�DJDU�

WHWDS� VHKDW� �� 6LVWHP� LPXQ� LQL� EHUNDLWDQ� HUDW� GHQJDQ� DGDQ\D� DQWLERGL�� $QWLERGL�PHUXSDNDQ�

SURWHLQ� LPPXQRJOREXOLQ� \DQJ� GLVHNUHVL� ROHK� VHO� %� \DQJ� WHUILNVDVL� ROHK� DQWLJHQ�� 7DQDPDQ�

FHSOXNDQ� �3K\VDOLV� PLQLPD� /LQQ��� WHUPDVXN� IDPLOL� 6RODQDFHDH� PHUXSDNDQ� WDQDPDQ� \DQJ�

WLGDN� EDQ\DN� GLNHWDKXL� RUDQJ� EDKZD� GDSDW� PHQ\HPEXKNDQ� EHUEDJDL� SHQ\DNLW�� 7XMXDQ�

SHQHOLWLDQ�LQL�DGDODK�XQWXN�PHQJHWDKXL�NHPDPSXDQ�HNVWUDN�HWDQRO�GDXQ�FHSOXNDQ��3K\VDOLV�

PLQLPD�/LQQ���XQWXN�PHQLQJNDWNDQ�DNWLYLWDV�,J0�� 

'DXQ� FHSOXNDQ� NHULQJ� GLPDVHUDVL� GHQJDQ� HWDQRO�� (NVWUDN� HWDQROLN� FDLU� \DQJ� GL�

SHUROHK� GLNHQWDONDQ� GHQJDQ� URWDYDYRU� GDQ� NHPXGLDQ� GLVXVSHQVLNDQ� GHQJDQ� 1D-&0&� VH�

EDJDL�SHPEDZD��(NVWUDN�GLEHULNDQ�VHFDUD�RUDO�NHNHORPSRN�PHQFLW�XML�GHQJDQ�PHQJJXQDNDQ�

NRQWURO�QHJDWLI�1D-&0&�GDQ�VHODQMXWQ\D�GLLPXQLVDVL�GHQJDQ�VXVSHQVL�VHO�GDUDK�PHUDK�GRP�

ED�VHFDUD�LQWUDSHULWRQLDO�GDQ�VHWHODK�OLPD�KDUL�VHODQMXWQ\D�GDUDK�PHQFLW�GLDPELO�VHFDUD�LQ�

WUDNDUGLDO��'DUDK�PHQFLW� VHODQMXWQ\D�GLJXPSDONDQ�� VHUXPQ\D� ODOX�GLHQFHUNDQ�GHQJDQ�3%6�

GDQ�GLXML� ODJL�GHQJDQ� VHO� GDUDK�PHUDK�GRPED��GDQ� VHWHODK�GLLQNXEDVL� VHODQMXWQ\D�GLDPDWL�

SHQJHQFHUDQ�WHUWLQJJL�GDUDK�\DQJ�GDSDW�PHQJDJOXWLQDVL�VHO�GDUDK�GRPED� 

+DVLO� SHQHOLWLDQ� PHQXQMXNNDQ� EDKZD� HNVWUDN� HWDQROLN� GDXQ� &HSOXNDQ� �3K\VDOLV�

PLQLPD�/LQQ���NRQVHQWUDVL��������GDQ�����E�Y�GDSDW�PHQLQJNDWNDQ�DNWLYLWDV�,J�0�GHQJDQ�

WLWHU� LPXQRJOREXOLQ� UDWD-UDWD� PDVLQJ-PDVLQJ� VHEHVDU� ������ ������ GDQ� ����� VHGDQJNDQ�

NHORPSRN�SHUODNXDQ�NRQWURO��UDWD-UDWD�WLWHU�LPXQRJOREXOLQQ\D�KDQ\D����� 

 

.DWD�.XQFL���VLVWHP�LPXQ��DQWLELRWLN��FHSOXNDQ��,J0 
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�0D¶DW�� ������� 6LVWHP� LPXQ� LQL� EHUNDLWDQ�

HUDW� GHQJDQ� DGDQ\D� DQWLERGL�� $QWLERGL�

PHUXSDNDQ� SURWHLQ� LPPXQRJOREXOLQ� \DQJ�

GLVHNUHVL� ROHK� VHO� %� \DQJ� WHUILNVDVL� ROHK�

DQWLJHQ�� 6HPXD� PROHNXO� DQWLERGL� WHUGLUL�

GDUL�GXD�XQWDLDQ�SHSWLGD�SHQGHN�\DQJ�VDPD�

\DQJ� GLNHQDO� GHQJDQ� OLJKW� FKDLQ�� NDSSD�

GDQ� ODPEGD� \DQJ� WHUGLUL� GDUL� ���� DVDP�

DPLQR�� VHGDQJ� \DQJ� WHUGLUL� GDUL� XQWDLDQ�

SHSWLGD� \DQJ� SDQMDQJ� GLVHEXW� KHDY\� FKDLQ�

�LPXQRJOREXOLQ��\DQJ�WHUGLUL�GDUL�OLPD�MHQLV�

\DLWX� ,J*�� ,J$�� ,J0�� ,J'� GDQ� ,J(�

�%UDWDZLGMDMD�� ������� 0HPHOLKDUD� GD\D�

WDKDQ� WXEXK� WLGDN� FXNXS� KDQ\D� GHQJDQ�

NHVHLPEDQJDQ�JL]L�\DQJ�GLOHQJNDSL�GHQJDQ�

YLWDPLQ��PLQHUDO�GDQ�DVDP�DPLQR�HVHQVLDO��

'D\D� WDKDQ� WXEXK� DODPL� KDUXV� GLFLSWDNDQ�

ROHK� NHVHKDWDQ� RUJDQ-RUJDQ� WXEXK� \DQJ�

WHUXWDPD� WHUGLUL�GDUL�NHWDKDQDQ�SHUPXNDDQ�

HSLWHO� \DLWX� MDULQJDQ� NXOLW� RUJDQ��

NHVHLPEDQJDQ� IDNWRU-IDNWRU� KXPRUDO� \DLWX�

MDULQJDQ�KDWL�GDQ�JLQMDO�VHUWD�NHVHLPEDQJDQ�

IDNWRU-IDNWRU� VHOXOHU�� 2UJDQ-RUJDQ�

SHQGXNXQJ� GD\D� WDKDQ� WXEXK� DODPLDK� LQL�

GDSDW� GLSHOLKDUD� GDQ� GLWLQJNDWNDQ�

IXQJVLQ\D�PHODOXL� NRQVXPVL� WDQDPDQ� REDW�

�:LQDUQR�������� 

8SD\D�SHQHPXDQ�REDW�EDUX�\DQJ�EHU�

VXPEHU� GDUL� EDKDQ� DODP� WHODK� EDQ\DN� GLO�

DNXNDQ�VHFDUD�HNVSORUDWLI��,QGRQHVLD�DGDODK�

QHJDUD�\DQJ�ND\D�GHQJDQ�WXPEXKDQ��OHELK�

NXUDQJ��������VSHVLHV��GDQ�EDUX����� MHQLV�

WXPEXKDQ� WHODK� GLNHWDKXL� EHUNKDVLDW� VH�

EDJDL�REDW��6RHNVPDQWR�HW�DO����������6DODK�

VDWX�WXPEXKDQ�\DQJ�EHUNKDVLDW�REDW�DGDODK�

GDXQ� FHSOXNDQ�� 7DQDPDQ� FHSOXNDQ�

�3K\VDOLV� PLQLPD� /LQQ���� PHUXSDNDQ�

WDQDPDQ� \DQJ� WLGDN� EDQ\DN� GLNHWDKXL�

RUDQJ� EDKZD� GDSDW� PHQ\HPEXKNDQ�

EHUEDJDL� SHQ\DNLW� GDQ� WLGDN� VXOLW�

GLWHPXNDQ��GDSDW�WXPEXK�GLGDWDUDQ�UHQGDK�

KLQJJD� GDWDUDQ� WLQJJL�� VHKLQJJD� ELVD�

GLMXPSDL� GL� SHNDUDQJDQ� GDQ� PHQGDSDW�

VLQDU�PDWDKDUL�SHQXK�GDQ�WDQDKQ\D�JHPEXU�

�6L\RN���������.DQGXQJDQ�NLPLDQ\D�DQWDUD�

ODLQ� DVDP�NORURJHQDW�� DVDP�FLWUXQ�� ILVDOLQ��

IODYRQRLG�� VDSRQLQ� GDQ� SROLIHQRO�

�:LQDUQR���������6HODLQ�LWX��GDXQ�FHSOXNDQ�

MXJD� EHUNKDVLDW� VHEDJDL� DQWLSLUHWLN��

DQDOJHWLN�� GLXUHWLN�� DQWL� LQIODPDVL� GDQ�

GHWRNVLILNDVL��:LMD\DNXVXPD�������� 

%HUGDVDUNDQ�XUDLDQ� WHUVHEXW��PXQFXO�

SHUPDVDODKDQ� WHQWDQJ� DSDNDK� HNVWUDN�

HWDQROLN� GDXQ� FHSOXNDQ� \DQJ� GDSDW�

PHQLQJNDWNDQ� DNWLYLWDV� ,J�0� NDUHQD�

PHQJDQGXQJ� VHQ\DZD� SROLIHQRO� \DQJ�

GLNHWDKXL�DNWLI�VHEDJDL�VHQ\DZD�\DQJ�EHU�

WDQJJXQJ� MDZDE� XQWXN� PHPLFX� VLVWHP�

LPXQ� WXEXK�� GHQJDQ� DODVDQ� WHUVHEXW�PDND�

GLODNXNDQODK� SHQHOLWLDQ� LQL�� +DVLO�

SHQHOLWLDQ� \DQJ� GLSHUROHK� QDQWLQ\D� GL�

KDUDSNDQ�GDSDW�PHPEHUL�LQIRUPDVL�NHSDGD�

PDV\DUDNDW� WHQWDQJ� SHQJJXQDDQ� GDXQ�

FHSOXNDQ� VHEDJDL� LPXQRWHUDSL� \DQJ� GDSDW�

GLSHUWDQJJXQJMDZDENDQ�VHFDUD� LOPLDK��6H�

ODQMXWQ\D� GDSDW� GLWHOLWL� JRORQJDQ� ELRDNWLI�

\DQJ� EHUWDQJJXQJ� MDZDE� VHEDJDL� SHPLFX�

DNWLYLWDV�,J0�GDQ�GDSDW�GLJXQDNDQ�VHEDJDL�
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VHQ\DZD� SHPDQGX� \DQJ� GDSDW� GLNHP�

EDQJNDQ�VHEDJDL�REDW�EDUX� 

7XMXDQ� SHQHOLWLDQ� LQL� DGDODK� XQWXN�

PHQJHWDKXL� NHPDPSXDQ� HNVWUDN� HWDQRO�

GDXQ� FHSOXNDQ� �3K\VDOLV� PLQLPD� /LQQ���

XQWXN�PHQLQJNDWNDQ�DNWLYLWDV�,J0�� 

 

0(72'(�3(1(/,7,$1 

$ODW�GDQ�%DKDQ 

$ODW-DODW� \DQJ� GLJXQDNDQ� GDODP�

SHQHOLWLDQ� LQL� DGDODK� DODW� URWDYDSRU��

DXWRNODI�� EDWDQJ� SHQJDGXN�� (UOHQPH\HU��

JHODV� SLDOD�� ODEX� DODV� EXODW�� PLNURSLSHW��

SLSHW�� SLULQJ�0LNURWLWUDVL� �:KHHO�SODWH�����

OXEDQJ�� VHQGRN� WDQGXN�� VSRLW�� VHQWULIXJH��

WDEXQJ� UHDNVL�� WDEXQJ�YHQRMHFW�� WLPEDQJDQ�

DQDOLWLN�� WLPEDQJDQ�JUDP�� WLS�SLSHW��ZDGDK�

PDVHUDVL��ZDWHU�EDWK 

%DKDQ-EDKDQ� \DQJ� GLJXQDNDQ� GD�

ODP� SHQHOLWLDQ� LQL� DGDODK� DOXPXQLXP� IRLO��

6HO� GDUDK� PHUDK� 'RPED�� HWDQRO�� 0HQFLW�

�0XV� PXVFXOXV��� .HUWDV� VDULQJ�� 1D� &0&��

ODUXWDQ�3%6��GDXQ�&HSOXNDQ��3K\VDOLV�PLQ�

LPD�/LQQ�� 

3URVHGXU�3HQHOLWLDQ 

3HQJDPELODQ�6DPSHO�'DXQ�&HSOXNDQ 

6DPSHO� EHUXSD� GDXQ� &HSOXNDQ�

�3K\VDOLV� PLQLPD� /LQQ��� GLDPELO� GL� NRWD�

0DNDVVDU�� SDGD� SXNXO� ������ GLSHWLN� GDXQ�

NHOLPD�GDUL�SXFXN� 

3HQJRODKDQ�6DPSHO�'DXQ�&HSOXNDQ 

6DPSHO� GDXQ� &HSOXNDQ� �3K\VDOLV�

PLQLPD� /LQQ��� \DQJ� WHODK� GLNXPSXONDQ��

GLSRWRQJ-SRWRQJ�NHFLO��GLNHULQJNDQ�GHQJDQ�

FDUD� GLDQJLQ-DQJLQNDQ� SDGD� WHPSDW� \DQJ�

WLGDN�WHUNHQD�VLQDU�PDWDKDUL�ODQJVXQJ� 

3HQ\LDSDQ�+HZDQ�&RED�0HQFLW 

+HZDQ� FRED� \DQJ� GLJXQDNDQ� DGDODK�

0HQFLW� MDQWDQ� �0XV� PXVFXOXV�� \DQJ�

EHUEDGDQ�VHKDW�GHQJDQ�EHUDW�EDGDQ����±����

JUDP�� -XPODK� 0HQFLW� \DQJ� GLJXQDNDQ�

VHEDQ\DN� ��� HNRU� \DQJ� GLEDJL� GDODP� ��

NHORPSRN��\DNQL���NHORPSRN�NRQWURO�GDQ���

NHORPSRN�SHUODNXDQ�� 

3HPEXDWDQ� (NVWUDN� (WDQRO� 'DXQ�

&HSOXNDQ 

'DXQ� &HSOXNDQ� �3K\VDOLV� PLQLPD�

/LQQ���\DQJ�WHODK�GLNHULQJNDQ��GLPDVXNNDQ�

GDODP� EHMDQD� PDVHUDVL�� GLWDPEDKNDQ�

SHODUXW� HWDQRO� KLQJJD� VDPSHO� WHUHQGDP��

'LELDUNDQ� VHODPD� �� KDUL� GHQJDQ� VHVHULQJ�

PXQJNLQ� GLDGXN�� 6HWHODK� �� KDUL�� GLVDULQJ�

NHPXGLDQ� GLSHUDV� GDQ� GLWDPEDK� FDLUDQ�

SHQ\DUL� ODJL�� SHQ\DULQJDQ� GLODNXNDQ� WLJD�

NDOL��6DUL�\DQJ�GLSHUROHK�GLXDSNDQ�GHQJDQ�

URWDYDSRU� 

3HPEXDWDQ�6XVSHQVL�1D-&0&���� 

'LWLPEDQJ� 1D�&0&� VHEDQ\DN� ��

JUDP��'LWDPEDKNDQ�VHGLNLW�GHPL�VHGLNLW�NH�

GDODP�DNXDGHV�SDQDV�VDPELO�GLNRFRN�NXDW�

GHQJDQ� EDWDQJ� SHQJDGXN�� .HPXGLDQ�

GLWDPEDKNDQ�GDODP�ODUXWDQ�WHUVHEXW����PO�

DNXDGHV� \DQJ� WLGDN� GLSDQDVNDQ� VHGLNLW�

GHPL�VHGLNLW�VDPELO�GLDGXN��$NXDGHV�\DQJ�

GLJXQDNDQ�DGDODK�����PO� 

3HPEXDWDQ�6XVSHQVL�(NVWUDN�(WDQRO�'DXQ�

&HSOXNDQ 

6XVSHQVL� HNVWUDN� HWDQRO� GDXQ�
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&HSOXNDQ� �3K\VDOLV� PLQLPD� /LQQ��� GLEXDW�

GHQJDQ�PHQDPEDKNDQ�ODUXWDQ�NRORLGDO�1D-

&0&� ��� E�Y� VHEDJDL� SHPEDZD�� GLEXDW�

GDODP� NRQVHQWUDVL� ��� E�Y�� ��� E�Y� GDQ�

����E�Y��&DUD� SHPEXDWDQ� NRQVHQWUDVL� ���

E�Y� DGDODK� GHQJDQ� PHQLPEDQJ� HNVWUDN�

VHEDQ\DN���JUDP�NHPXGLDQ�GLJHUXV�GDODP�

OXPSDQJ�� ODOX� GLWDPEDKNDQ� ODUXWDQ� 1D-

&0&����E�Y� GDODP� ODEX� WHUXNXU� ����P/�

KLQJJD� WDQGD�� 8QWXN� PHPEXDW� VXVSHQVL�

HNVWUDN� GHQJDQ� NRQVHQWUDVL� ��� E�Y� GDQ�

����E�Y�GLODNXNDQ�GHQJDQ�FDUD�\DQJ�VDPD�

GHQJDQ�PHQLPEDQJ�HNVWUDN�PDVLQJ-PDVLQJ�

VHEDQ\DN� �� JUDP� GDQ� ��� JUDP�� 6XVSHQVL�

GLEXDW�VHJDU�VHWLDS�NDOL�SHUWDNXDQ� 

3HQ\LDSDQ� 6XVSHQVL� 6HO� 'DUDK� 0HUDK�

�6'0'����� 

7DPSXQJ�GDUDK�'RPED�GDODP�ZDGDK�

EHUVLK� GDQ� NHULQJ� \DQJ� EHULVL� VHUEXN�

('7$� VHEDJDL� DQWLNRDJXODQ��8QWXN� ��P/�

GDUDK� 'RPED�� GLSHUOXNDQ� �� PJ� ('7$��

3LVDKNDQ�VHO�GDUDK�PHUDK�'RPED��6'0'��

GDQ� SODVPDQ\D� GHQJDQ� SHPXVLQJDQ� SDGD�

VHQWULIXV� ����� USP�� 6HODQMXWQ\D� FXFL� VHO�

GDUDK� PHUDK� GHQJDQ� PHQDPEDKNDQ� 3%6�

��3KRVSKDW�%XIIHUHG�6DOLQH���GDODP�MXPODK�

EHVDU� GDQ� WDEXQJ� EHULVL� VXVSHQVL� WHUVHEXW�

GLERODN-EDOLN�EHEHUDSD�NDOL�GDQ�GLVHQWULIXV�

NHPEDOL��/DNXNDQ�SHQFXFLDQ�SDOLQJ�VHGLNLW�

�� NDOL�� 6HWHODK� VHOHVDL�� 3%6� GLEXDQJ� GDQ�

GLSHUROHK� 6'0'� ������� .HPXGLDQ� SDGD�

6'0'� ���� �� � WDGL� WDPEDKNDQ� 3%6�

GHQJDQ� YROXPH� VDPD� KLQJJD� GLSHUROHK�

VXVSHQVL� 6'0'� ��� ��� 6LDSNDQ� DQWLJHQ�

\DQJ� DNDQ� GLJXQDNDQ� GHQJDQ�

PHQJHQFHUNDQ�����P/�VXVSHQVL�6'0'����

��GHQJDQ�����P/�3%6�VHKLQJJD�GLSHUROHK�

���P/�VXVSHQVL�DQWLJHQ��6'0'������ 

3HPEXDWDQ� /DUXWDQ� 3KRVSDWH� %XIIHU�

6DOLQH 

3KRVSDW� %XIIHUHG� 6DOLQH� �3%6��

GLVLDSNDQ�GHQJDQ�WHUOHELK�PHPEXDW�ODUXWDQ�

$�\DLWX�ODUXWDQ�.+�32��+�2������J�/�GDQ�

.&O� ���� J�/� GDQ� ODUXWDQ� %� \DLWX� ODUXWDQ�

1D+�32�� ����� J�/� GDQ� 1D&O� ���� J�/��

VHODQMXWQ\D� ���� P/� ODUXWDQ� $�

GLWDPEDKNDQ�SDGD�����P/�ODUXWDQ�%�� 

3HUODNXDQ�7HUKDGDS�+HZDQ�8ML 

.HORPSRN�.RQWURO 

0HQFLW� MDQWDQ� GLLPXQLVDVL� GHQJDQ�

VXVSHQVL� VHO� GDUDK� PHUDK� 'RPED� ���

GHQJDQ� YROXPH� ���� P/�HNRU� VHFDUD�

LQWUDSHULWRQLDO��6HODQMXWQ\D�GLEHUL�VXVSHQVL�

1D-&0&����GHQJDQ�YROXPH���P/�VHFDUD�

RUDO�VHWLDS�KDUL�VHODPD���KDUL��6HODQMXWQ\D�

SDGD� KDUL� NHOLPD� VHWHODK� LPXQLVDVL�� GDUDK�

0HQFLW�GLDPELO�VHFDUD�LQWUDNDUGLDO� 

.HORPSRN�,, 

0HQFLW� MDQWDQ� GLLPXQLVDVL� GHQJDQ�

VXVSHQVL� VHO� GDUDK� PHUDK� 'RPED� ���

GHQJDQ� YROXPH� ���� P/�HNRU� VHFDUD�

LQWUDSHULWRQLDO�� 6HODQMXWQ\D� PHQFLW� MDQWDQ�

GLEHUL� VXVSHQVL� HNVWUDN� HWDQROLN� GDXQ�

&HSOXNDQ��3K\VDOLV�PLQLPD�/LQQ���GHQJDQ�

NRQVHQWUDVL� ���E�Y� GHQJDQ� YROXPH� ��P/�

VHFDUD� RUDO� VHWLDS� KDUL� VHODPD� �� KDUL��

6HODQMXWQ\D� SDGD� KDUL� NHOLPD� VHWHODK�

LPXQLVDVL�� GDUDK� 0HQFLW� GLDPELO� VHFDUD�

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

.HORPSRN�,,, 

0HQFLW� MDQWDQ� GLLPXQLVDVL� GHQJDQ�

VXVSHQVL� VHO� GDUDK� PHUDK� 'RPED� ���

GHQJDQ� YROXPH� ���� P/�HNRU� VHFDUD�

LQWUDSHULWRQLDO�� 6HODQMXWQ\D� PHQFLW� MDQWDQ�

GLEHUL� VXVSHQVL� HNVWUDN� HWDQROLN� GDXQ�

&HSOXNDQ� �3K\VDOLV�PLQLPD�/LQQ��� GHQJDQ�

NRQVHQWUDVL� ��� E�Y� GHQJDQ� YROXPH� ��P/�

VHFDUD� RUDO� VHWLDS� KDUL� VHODPD� �� KDUL��

6HODQMXWQ\D� SDGD� KDUL� NHOLPD� VHWHODK�

LPXQLVDVL�� GDUDK� 0HQFLW� GLDPELO� VHFDUD�

LQWUDNDUGLDO� 

.HORPSRN�,9 

0HQFLW� MDQWDQ� GLLPXQLVDVL� GHQJDQ�

VXVSHQVL� VHO� GDUDK� PHUDK� 'RPED� ���

GHQJDQ� YROXPH� ���� P/�HNRU� VHFDUD�

LQWUDSHULWRQLDO�� 6HODQMXWQ\D� PHQFLW� MDQWDQ�

GLEHUL� VXVSHQVL� HNVWUDN� HWDQROLN� GDXQ�

&HSOXNDQ� �3K\VDOLV�PLQLPD�/LQQ��� GHQJDQ�

NRQVHQWUDVL� ��� E�Y� GHQJDQ� YROXPH� ��P/�

VHFDUD� RUDO� VHWLDS� KDUL� VHODPD� �� KDUL��

6HODQMXWQ\D� SDGD� KDUL� NHOLPD� VHWHODK�

LPXQLVDVL�� GDUDK� 0HQFLW� GLDPELO� VHFDUD�

LQWUDNDUGLDO� 

7HNQLN�3HQJDPELODQ�6DPSHO�'DUDK 

3HQJDPELODQ� VDPSHO� GDUDK� PHQFLW�

VHFDUD� LQWUDNDUGLDO� SDGD� MDQWXQJ� GHQJDQ�

PHQJJXQDNDQ�VSRLW� 

3HQJXMLDQ�$NWLYLWDV�,J0 

'DUDK�\DQJ�WHODK�GLDPELO�VHODQMXWQ\D�

GLELDUNDQ� PHQJJXPSDO� SDGD� VXKX� NDPDU�

VHODPD� �-�� MDP�� VHODQMXWQ\D� GLVHQWULIXV�

GHQJDQ� NHFHSDWDQ� ����� USP� VHODPD� ���

PHQLW�GDQ�GLDPELO�VHUXPQ\D��VXSHUQDWDQ���

6HUXP� VHODQMXWQ\D� GLHQFHUNDQ� VHFDUD�

´GRXEOH� GLOXWLRQ´� ����� ����� ������ ������

������ ������� ������� GDQ� ������� GHQJDQ�

3%6�� VHEDQ\DN����P/�XQWXN� VHWLDS� VXPXU�

SDGD� SLULQJ� PLNURWLWUDVL� �ZKHHO� 3ODWH� ����

VHODQMXWQ\D� SDGD� WLDS� VXPXU� GLWDPEDKNDQ�

���P/�VXVSHQVL�VHO�GDUDK�PHUDK�GRPED����

ODOX�GLDGXN�UDWD��GLJR\DQJ-JR\DQJ��VHODPD�

��PHQLW��6HODQMXWQ\D�GLLQNXEDVL�SDGD�����&�

VHODPD� ���PHQLW� GDQ� GLGLDPNDQ� VHPDODP�

SDGD� VXKX� NDPDU�� 'LODNXNDQ� SHQJDPDWDQ�

SHQJHQFHUDQ� WHUWLQJJL� GDUL� VHUXP� GDUDK�

PHQFLW� \DQJ� PDVLK� GDSDW� PHQJDJOXWLQDVL�

VHO�GDUDK�PHUDK�GRPED� 

3HQJXPSXODQ�GDQ�$QDOLVLV�'DWD 

'DWD� SHQJDPDWDQ� \DQJ� GLSHUROHK��

GLRODK� EHUGDVDUNDQ� KDVLO� DJOXWLQDVL� GDQ�

GLDQDOLVLV� 

 

+$6,/�3(1(/,7,$1 
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3HUODNXDQ $JOXWLQDVL�7LWHU�,J0 

.RQWURO &LSOXNDQ��� &LSOXNDQ��� &LSOXNDQ���� 

5HSOLNDVL�� ��� ���� ����� ���� 

5HSOLNDVL�� ��� ���� ����� ���� 

5HSOLNDVL�� ��� ���� ����� ���� 



��� 

 

'DWD�XML�DNWLYLWDV�LPPXQRJOREXOLQ�0�

�,J0�� VHWHODK� SHPEHULDQ� HNVWUDN� HWDQRO�

GDXQ� &HSOXNDQ� �3K\VDOLV� PLQLPD� /LQQ���

�������GDQ�����E�Y�EHUGDVDUNDQ�WLWHU�LP�

PXQRJOREXOLQ�0��,J0��SDGD�PHQFLW�MDQWDQ�

��KDUL�VHWHODK�GLEHULNDQ�6'0'�����GDSDW�

GLOLKDW�SDGD�WDEHO�� 

 

3(0%$+$6$1 

,PXQRJOREXOLQ� PHUXSDNDQ� VXEVWDQVL�

PROHNXO� GDODP� VHUXP� \DQJ� PHQHWUDONDQ�

GDQ� PHQJKDQFXUNDQ� DQWLJHQ� DWDX�

PLNURRUJDQLVPH� SHQ\HEDE� LQIHNVL��

0ROHNXO�LQL�GLEHQWXN�ROHK�VHO�%�GDODP�GXD�

EHQWXN�\DQJ�EHUEHGD�\DLWX�VHEDJDL�UHVHSWRU�

SHUPXNDDQ� XQWXN� DQWLJHQ� GDQ� VHEDJDL�

DQWLERGL�\DQJ�GLVHNUHVLNDQ�NH�GDODP�FDLUDQ�

HNVWUDVHOXOHU�� ,PXQRJOREXOLQ� PHPLOLNL�

EDQ\DN� SHUVDPDDQ� GDODP� KDO� VWUXNWXU� GDQ�

VLIDW� ELRORJLNQ\D�� EHUEHGD� GDODP� VXVXQDQ�

DVDP�DPLQR�\DQJ�PHPEHQWXN�PROHNXOQ\D��

$QWLERGL� \DQJ� GLEHQWXN� VHEDJDL� UHDNVL�

WHUKDGDS� VDODK� VDWX� MHQLV� DQWLJHQ�

PHPSXQ\DL� VXVXQDQ� DVDP� DPLQR� \DQJ�

EHUEHGD� GHQJDQ� DQWLERGL� \DQJ� GLEHQWXN�

WHUKDGDS� DQWLJHQ� ODLQ� GDQ� PDVLQJ-PDVLQJ�

KDQ\D�GDSDW�EHULNDWDQ�GHQJDQ�DQWLJHQ�\DQJ�

UHOHYDQ� GDQ� DQWLERGL� EHUIXQJVL� VHEDJDL�

DGDSWRU� \DQJ� PHQJLNDW� DQWLJHQ� PHODOXL�

ELQGLQJ�VLWHQ\D�\DQJ�VSHVLILN� 

&HSOXNDQ� PHQJDQGXQJ� DVDP�

NORURJHQDW�� DVDP� FLWUXQ�� ILVDOLQ�� DONDORLG�

GDQ� SROLIHQRO�� 0HQXUXW� :DJQHU�� VHQ\DZD�

DONDORLG�� SROLIHQRO� GDQ� SODYRQRLG� EHUVLIDW�

LPXQRVWLPXODWRU� 

,QMHNVL� VXDWX� VXEVWDQVL� DVLQJ� NH�

GDODP� ELQDWDQJ� \DQJ� PDPSX� PHPEXDW�

UHVSRQ� LPXQ� DNDQ� PHQJKDVLONDQ� DQWLERGL�

VSHVLILN� \DQJ� PXQFXO� GDODP� VHUXP�

VHVXGDK� EHEHUDSD� ZDNWX� EHUODQJVXQJ��

,PXQRJHQ� WHUVHEXW� DNDQ� PHQ\HEDENDQ�

SHQJLULPDQ� VLQ\DO� SDGD� VHO-VHO� \DQJ�

EHUWXJDV�XQWXN�PHPEXDW�DQWLERGL��$QWLJHQ�

\DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL�

DGDODK� VHO� GDUDK� PHUDK� GRPED� �6'0'��

NDUHQD� PHUXSDNDQ� DQWLJHQ� \DQJ� WHUEDLN�

XQWXN� SHQJXMLDQ� SURGXNVL� DQWLERGL� SDGD�

KHZDQ� SHUFREDDQ� PHQFLW�� NHXWDPDDQ�

6'0'� GDUL� DQWLJHQ� \DQJ� ODLQ� DGDODK�

6'0'� PXGDK� GLSHUROHK� GDODP� VXVSHQVL�

\DQJ� XQLIRUP� GDQ� GDSDW� GLXNXU�� FXNXS�

VWDELO� GDQ� OLVLVQ\D� GDSDW� GLOLKDW� GHQJDQ�

PXGDK�� 3HQJDPDWDQ� GHQJDQ� PHOLKDW�

DJOXWLQDVL� \DLWX�SHQJHQFHUDQ� WHUWLQJJL�GDUL�

VHUXP� GDUDK� PHQFLW� \DQJ� PDVLK�

PHPEHULNDQ� UHDNVL� DJOXWLQDVL� SRVLWLI��

$JOXWLQDVL� WHUMDGL� ELOD� DQWLJHQ� \DQJ�

EHUEHQWXN� SDUWLNHO� GLUHDNVLNDQ� GHQJDQ�

DQWLERGL�VSHVLILN��$QWLERGL�WHUVHEXW�GLVHEXW�

VSHVLILN� MLND� KDQ\D� EHUHDNVL� GHQJDQ�

DQWLJHQ� \DQJ� PHUDQJVDQJ� SURGXNVLQ\D��

*XPSDODQ� \DQJ� WHUEHQWXN� DQWDUD� DQWLJHQ�

GDQ� DQWLVHUXP� VSHVLILN� DNDQ� EHUVDWX� GDQ�

DNKLUQ\D� PHQJHQGDS� VHEDJDL� JXPSDODQ-

JXPSDODQ�EHVDU�GDQ�PXGDK�WHUOLKDW�GHQJDQ�

FDLUDQ� GL� DWDVQ\D� WHWDS� MHUQLK�� +DO� LQL�

WHUMDGL� NDUHQD� SDGD� XPXPQ\D� DQWLERGL�

PHPLOLNL� OHELK�GDUL� VDWX� UHVHSWRU�SHQJLNDW�

-XUQDO�.HVHKDWDQ 9ROXPH�9,,�1R�������� 
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DQWLJHQ�VHKLQJJD�DQWLERGL�EHUHDNVL�GHQJDQ�

PROHNXO� DQWLJHQ� ODLQ� \DQJ� PXQJNLQ�

EHULNDWDQ� GHQJDQ� VDODK� VDWX� PROHNXO�

DQWLERGL� GDQ� WHUEHQWXNODK� JXPSDODQ��

5HDNVL� DJOXWLQDVL� GLEDQWX� ROHK� VXKX� \DQJ�

WLQJJL� ����&��� ROHK� JHUDNDQ� \DQJ�

PHQDPEDK� NRQWDN� DQWLJHQ� GDQ� DQWLERGL�

�PLVDOQ\D� PHQJRFRN�� PHQJDGXN� GDQ�

PHPXVLQJ�� GDQ� GHQJDQ� DGDQ\D� ODUXWDQ�

\DQJ� PHQJDQGXQJ� JDUDP� �3%6��

PHQ\HEDENDQ�EHUNXPSXOQ\D�JXPSDODQ� 

%LOD� DQWLJHQ� SHUWDPD� NDOL� PDVXN� NH�

GDODP�WXEXK��WHUMDGLODK�UHVSRQ�LPXQ�SULPHU�

\DQJ� GLWDQGDL� GHQJDQ� GLKDVLONDQQ\D� ,J0�

EHEHUDSD� KDUL� VHWHODK� SHPDSDUDQ��

6HEDOLNQ\D�,J*�PXODL�GLSURGXNVL���±���KDUL�

VHWHODK� SHPDSDUDQ� DQWLJHQ� ROHK�NDUHQD� LWX�

SHQJDPELODQ�GDUDK�XQWXN�SHQJXNXUDQ�,J0�

GLODNXNDQ���KDUL�VHWHODK�SHPEHULDQ�6'0'�

DWDX�SHPDSDUDQ�DQWLJHQ� 

'DUL� KDVLO� SHQJDPDWDQ� WLWHU�

DJOXWLQDVL�� PHQXQMXNDQ� SHQLQJNDWDQ�

DNWLYLWDV� LPXQRJOREXOLQ�0� �,J0��� +DO� LQL�

GDSDW� GLOLKDW� SDGD� NHORPSRN� SHUODNXDQ�

SHPEHULDQ� HNVWUDN� HWDQRO� GDXQ� &HSOXNDQ�

�3K\VDOLV� PLQLPD� /LQQ��� GHQJDQ�

NRQVHQWUDVL� ���� ��� GDQ� ���� E�Y� WLWHU�

LPXQRJOREXOLQ� UDWD-UDWD� PDVLQJ-PDVLQJ�

VHEHVDU� ������ ������ GDQ� ����� VHGDQJNDQ�

NHORPSRN�SHUODNXDQ�NRQWURO�� UDWD-UDWD� WLWHU�

LPXQRJOREXOLQQ\D�KDQ\D����� 

7LWHU� LPXQRJOREXOLQ� 0� �,J0�� GDUL�

VHUXP�GDUDK�PHQFLW�\DQJ�GLEHULNDQ�HNVWUDN�

GDXQ� &HSOXNDQ� PHQJDODPL� SHQLQJNDWDQ�

WHUWLQJJL� SDGD� NRQVHQWUDVL� ���E�Y� GLPDQD�

WLWHU� QDLN� HQDP�EHODV� WLQJNDW� SHQJHQFHUDQ�

GLEDQGLQJ� NRQWURO� WHWDSL� VHLULQJ� GHQJDQ�

SHQLQJNDWDQ� NRQVHQWUDVL� HNVWUDN�� WLWHU�

PHQJDODPL� SHQXUXQDQ� EDKNDQ� SDGD�

SHPEHULDQ� GHQJDQ� NRQVHQWUDVL� ���� E�Y�

WLWHU�\DQJ�GLSHUROHK�KDQ\D�VHEHVDU�GHODSDQ�

WLQJNDW� SHQJHQFHUDQ� GLEDQGLQJ� NRQWURO��

+DO� LQL� GLGXJD� GLVHEDENDQ� NDUHQD� UHVSRQ�

LPXQ� VDQJDW� GLWHQWXNDQ� ROHK�

NHVHWLPEDQJDQ� MXPODK� DQWLJHQ� GDQ�

DQWLERGL��$SDELOD�MXPODK�GDUL�DQWLJHQ�DWDX�

DQWLERGL� WLGDN� VHLPEDQJ� �VDODK� VDWX�

GLDQWDUDQ\D� EHUOHELKDQ�� PDND�

SHPEHQWXNDQ�DQWLERGL�DNDQ�WHUJDQJJX� 

%HUGDVDUNDQ� SHQJDPDWDQ�

SHQJHQFHUDQ� WHUWLQJJL� GDUL� VHUXP� GDUDK�

PHQFLW� \DQJ� PDVLK� GDSDW� PHQJDJOXWLQDVL�

VHO� GDUDK� PHUDK� GRPED� ���

PHPSHUOLKDWNDQ�EDKZD�SHPEHULDQ�HNVWUDN�

HWDQRO� GDXQ� &HSOXNDQ� PHPEHULNDQ� HIHN�

WHUKDGDS� SHQLQJNDWDQ� DNWLYLWDV�

,PXQRJOREXOLQ� 0� �,J0�� GDQ� SHQLQJNDWDQ�

DNWLILWDV� ,PXQRJOREXOLQ� 0� �,J0�� NDUHQD�

WHUMDGL�SHQLQJNDWDQ�WLWHU� 

 

3(18783 

.HVLPSXODQ 

(NVWUDN� HWDQRO� GDXQ� &HSOXNDQ�

�3K\VDOLV� PLQLPD� /LQQ��� GDSDW�

PHQLQJNDWNDQ� DNWLYLWDV� ,PXQRJOREXOLQ� 0�

�,J0��� .RQVHQWUDVL� PLQLPDO� HNVWUDN�

HWDQROLN� GDXQ� FHSOXNDQ� \DQJ� GDSDW�

PHQLQJNDWNDQ� DNWLYLWDV� ,J0� SDGD� PHQFLW�

1XUPD\D�(IIHQGL��+DUWL�:LGLDVWXWL Identifikasi Aktivitas Imunglobulin M (IG.M) Ekstrak ... 
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DGDODK��������GDQ����� 

8FDSDQ�7HULPD�.DVLK 

7HULPD�NDVLK�SHQXOLV�KDWXUNDQ�NHSDGD�

5HNWRU�8QLYHUVLWDV�0XVOLP�,QGRQHVLD�

�80,��0DNDVVDU�GDQ�.HSDOD�/3�6�8QLYHU�

VLWDV�0XVOLP�,QGRQHVLD��80,��0DNDVVDU 

 

'$)7$5�3867$.$ 

$EEDV��.�$���/LFKWPDQ��$�+��GDQ�3LOODL��6���

������&HOOXOHU�DQG�0ROHFXOHU�,PPX�

QRORJ\��WK�(G��6DXQGHUV��86$� 

%DUDWDZLGMDMD��.��*���������,PXQRORJL�'D�

VDU�� HGLVL� NH-��� %DODL� 3HQHUELW�

)DNXOWDV� .HGRNWHUDQ� 8QLYHUVLWDV� ,Q�

GRQHVLD��-DNDUWD� 

0D¶DW��6��������� ,PXQRPRGXODWRU�0DQIDDW�

GDQ� %DKD\DQ\D�� GDODP� 6HPLQDU� 1D�

VLRQDO� )DUPDVL� ������ 6WLSDU�

¶¶<D\DVDQ�3KDUPDVL��6HPDUDQJ����� 

6L\RN�� '��� ³0RUHO� %HUU\�� 2EDW� .HQFLQJ�

0DQLV´�� �KWWS� �� ��

ZZZ�GD\DNRORJL�FRP��NU�

LQG���������NHVHKDWDQ�KWPO�� 'LDNVHV�

���-DQXDUL������� 

6RHNDPDQWR��$���0�$��6XEURWR��+��:LMD\D�

GDQ� 3�� 6LPDQMXQWDN��� ������ $QWL�

FDQFHU�DFWLYLW\�IRU�H[WUDFWV�RI�VDUDQJ�

VHPXW� SODQW� �0\UPHFRGLD� SHQGHQV��

WR� +H/D� DQG� 0&0-%�� FHOOV�� 3DNL�

VWDQ�-��%LRO��6FL�������������-���� 

:LMD\DNXVXPD�� +��� �������� %HEDV�

'LDEHWHV� 0HOOLWXV� DOD�

:LMD\DNXVXPD�� 3HQHUELW� 3XVSD�

6ZDUD��-DNDUWD� 

:LQDUQR��0�����������´3HQHOLWLDQ�$NWLYLWDV�

%LRORJLN� ,QIXV�%HQDOX� 7HK� �6FXUXOOD�

DWURSXUSXUHD� %O�� 'DQVHU�� 7HUKDGDS�

$NWLYLWDV� 6LVWHP� ,PXQ� 0HQFLW´��

+WWS���ZZZ�NDOEHIDUPD�FRP��GLDNVHV�

���'HVHPEHU������ 

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


