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DLPHG�WR�H[DPLQH�HIIHFWLYHQHVV�RI�.ORUSLULIRV�DQG�0HWRQLO�DV�ODUYLFLGH�DJDLQVW�&��TXLQTXH�
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SRVXUH��7KH�/&���YDOXH�RI�.ORUSLULIRV�DQG�0HWRQLO�ZHUH�������PJ�OW�DQG�������PJ�OW��DJDLQVW�

&��TXLQTXHIDVFLDWXV��7KH�PL[HG�RI�ERWK�LQVHFWLFLGH�ZDV��/&���YDOXH�������PJ�OW��7KH�UHVXOW�RI�

WKLV� VWXG\� VXJJHVWHG� WKDW� .ORUSLULIRV� PRUH� HIIHFWLYH� ODUYLFLGH� DJDLQVW� &�� TXLQTXHIDVFLDWXV��

WKDQ�0HWRQLO� 
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3RSXODVL� Q\DPXN� GL� DODP� VDQJDW�

WLQJJL� NDUHQD� SHQJDUXK� OLQJNXQJDQ� EDLN�

ELRWLN�PDXSXQ�DELRWLN��1\DPXN�PHPSX-

Q\DL� VLNOXV� KLGXS� KRORPHWDEROD� \DLWX�

PXODL� WHOXU�� MHQWLN�� SXSD� GDQ� GHZDVD�����

6HODLQ� PHQJJDQJJX� GHQJDQ� VXDUD� GH-

QJXQJDQ� GDQ� JLJLWDQQ\D�� Q\DPXN� MXJD�

PHUXSDNDQ�YHNWRU�EHEHUDSD�SHQ\DNLW�PH-

QXODU��GL�DQWDUDQ\D�0DODULD��-DSDQHVH�(Q-

FHSKDOLWLV� �-(��� 'HPDP� %HUGDUDK� 'H-

QJXH��)LODULDVLV�GDQ�&KLNXQJXQ\D�� 

%HEHUDSD�VSHVLHV�Q\DPXN�ELVD�PHQ-

MDGL�YHNWRU�SHQ\DNLW�DWDX�EHEHUDSD�SHQ\D-

NLW� WHUWHQWX�� VHSHUWL� Q\DPXN�&XOH[� TXHQ-

TXHIDVFLDWXV� GDSDW� PHQXODUNDQ� SHQ\DNLW�

9LUXV� :HVW� 1LOH���� GLVDPSLQJ� VHEDJDL�

YHNWRU�)LODULDVLV���� 

6DODK� VDWX� XSD\D� SHQJHQGDOLDQ� XQ-

WXN� PHQXUXQNDQ� SRSXODVL� Q\DPXN� \DQJ�

EDQ\DN�GLSLOLK�DGDODK�SHQJJXQDDQ� LQVHN-

WLVLGD�� NDUHQD� SUDNWLV�� HNRQRPLV� GDQ� KD-

VLOQ\D�PXGDK�WHUOLKDW� �FHSDW�PHQXUXQNDQ�

SRSXODVL��� 1DPXQ� GLVLVL� ODLQ�� LQVHNWLVLGD�

PHUXSDNDQ� UDFXQ� \DQJ� GDSDW�PHQFHPDUL�

OLQJNXQJDQ� GDQ� GDSDW� PHQ\HEDENDQ� SH-

QLQJNDWDQ�UHVLVWHQVL�WHUKDGDS�Q\DPXN���� 

'L� ELGDQJ� LQGXVWUL� LQVHNWLVLGD�� ED-

Q\DN�GLWHPXNDQ�EDKDQ�NLPLD�\DQJ��OHELK�

WRNVLN�� DPDQ�� HNRQRPLV� GDQ� OHELK� VSHVL-

ILN� WDUJHW� �VHVXDL� WDUJHW� VDVDUDQ��� 3HQH-

PXDQ� EDKDQ� DNWLI� LQVHNWLVLGD� EDUX� KDUXV�

PHOHZDWL� XML� HILNDVL� \DLWX� GLOLKDW� NHDP-

SXKDQ� WRNVLVLWDVQ\D� WHUKDGDS� Q\DPXN��

WDUJHW�GDQ�WHUKDGDS�QRQ�WDUJHW� 

3HQHOLWLDQ�LQL�EHUWXMXDQ�PHQHQWXNDQ�

WRNVLVLWDV� IRUPXODVL� LQVHNWLVLGD� JRORQJDQ�

2UJDQRIRVIDW� �.ORUSLULIRV�� GDQ�.DUEDPDW�

�0HWRQLO�� VHEDJDL� ODUYDVLGD� WHUKDGDS� &��

TXLQTXHIDVFLDWXV� GHQJDQ� PHWRGH� NRQWDN�

SHUHQGDPDQ�� 6HODLQ� LWX�� MXJD� XQWXN� PH-

QJHWDKXL�VLIDW�VLQHUJLV�NHGXD�MHQLV�LQVHNWL-

VLGD�GDODP�PHPEXQXK�MHQWLN� 

%$+$1�'$1�0(72'( 

 3HQHOLWLDQ� GLODNXNDQ� GL� ODERUDWRUL-

XP� )LVLRORJL� GDQ� 7RNVLNRORJL� 6HUDQJJD��

)DNXOWDV� 3HUWDQLDQ�� ,3%� %RJRU� VHODPD� ��

EXODQ��$SULO��������/DUYDVLGD�DGDODK�IRU-

PXODVL� EDKDQ� DNWLI� .ORUSLULIRV� ���� GDQ�

0HWRQLO��EDKDQ�DNWLI������WHUKDGDS�MHQWLN����/RND�/LWEDQJ�3�%��&LDPLV 
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Q\DPXN�&��TXLQTXHIDVFLDWXV�LQVWDU�,,,�GDQ�

,9��3HQJXMLDQ�XML�XQWXN�PHQHQWXNDQ�WLQJ-

NDW� NHSHNDDQ� DWDX� WRNVLVLWDV� LQVHNWLVLGD�

WHUKDGDS�MHQWLN�&��TXLQTXHIDVFLDWXV��GLOD-

NXNDQ� GDODP� �� WDKDS� \DLWX� XML� SHQGDKX-

OXDQ��SUHOLPLQDU\�WHVW��GDQ�XML�ODQMXWDQ�� 

8ML� SHQGDKXOXDQ� EHUWXMXDQ�PHQHQ-

WXNDQ� UHQWDQJ�NRQVHQWUDVL� \DQJ�PHPDWL-

NDQ�MHQWLN�XML�GDODP�NLVDUDQ������NHPD-

WLDQ��������\DQJ�DNDQ�GLJXQDNDQ�GDODP�

XML� ODQMXWDQ� \DQJ� EHUWXMXDQ� PHQHQWXNDQ�

KXEXQJDQ� DQWDUD� NRQVHQWUDVL� LQVHNWLVLGD�

GDQ�NHPDWLDQ�MHQWLN�XML� 

6HEDJDL� DFXDQ� GDODP� SHQHQWXDQ�

NRQVHQWUDVL� XML� SHQGDKXOXDQ�� GLJXQDNDQ�

NRQVHQWUDVL� DQMXUDQ� \DLWX� �� PJ�OW� SDGD�

LQVHNWLVLGD�0HWRQLO�GDQ�DGDODK�����PJ�OW�

SDGD� .ORUSLULIRV�� .RQVHQWUDVL� DQMXUDQ�

GLJXQDNDQ� VHEDJDL� NRQVHQWUDVL� WHUWLQJJL��

ODOX� VHGLDDQ� WHUVHEXW� GLHQFHUNDQ� VHFDUD�

EHUVHUL� XQWXN� PHQGDSDWNDQ� VHGLDDQ� GH-

QJDQ� EHEHUDSD� WDUDI� NRQVHQWUDVL� \DQJ�

OHELK�UHQGDK� 

$QDOLVD�'DWD 

'DWD� NHPDWLDQ� MHQWLN� &�� TXLQTXH-

IDVFLDWXV�VHWLDS�SHUODNXDQ��GLRODK�GHQJDQ�

DQDOLVLV� SURELW�� SURJUDP� 32/2� 3&�����

'DUL�DQDOLVLV�LQL�GLSHUROHK�GDWD�KXEXQJDQ�

NRQVHQWUDVL�LQVHNWLVLGD�GDQ�NHPDWLDQ�MHQ-

WLN�XML�PHODOXL�SHUVDPDDQ�UHJUHVL��6HODQ-

MXWQ\D� GLVDMLNDQ� JUDILN� KXEXQJDQ� DQWDUD�

NRQVHQWUDVL�LQVHNWLVLGD�GHQJDQ�SHUVHQ�NH-

PDWLDQ�MHQWLN�XML� 

+$6,/�3(1(/,7,$1 

8ML�3HQGDKXOXDQ 

3HUODNXDQ� SHUHQGDPDQ� MHQWLN� &[��

TXLQTXHIDVFLDWXV�LQVWDU�,,,�GDQ�,9�GHQJDQ�

EHUEDJDL� WLQJNDW� NRQVHQWUDVL� LQVHNWLVLGD��

GLDPDWL� NHPDWLDQQ\D� VHODPD� ��� MDP��

.RQVHQWUDVL� LQVHNWLVLGD� WHUWLQJJL�\DQJ�GL-

JXQDNDQ� EHUGDVDUNDQ� DQMXUDQ� IRUPXODVL��

6HODPD� ��� MDP� VHWHODK� SHUODNXDQ�� NHPD-

WLDQ� MHQWLN� GLKLWXQJ� SHU� NRQVHQWUDVL� SHU�

MHQLV�LQVHNWLVLGD���7DEHO����� 

7DEHO��������.HPDWLDQ�-HQWLN�&XOH[�TXLQTXHIDVFLDWXV�6HODPD����-DP 

,QVHNWLVLGD .RQVHQWUDVL���PJ�OW� -PO�-HQWLN 
5DWD-5DWD�.HPDWLDQ 
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+DVLO�SHQHOLWLDQ�LQL�WLGDN�GLSHUOXNDQ�

NRUHNVL� NDUHQD� NHPDWLDQ� NRQWURO� �� �����

.HPDWLDQ� MHQWLN�SDGD� LQVHNWLVLGD�0HWRQLO�

PHQFDSDL������SDGD�NRQVHQWUDVL�����PJ�

OW� GDQ� PHQXUXQ� VHVXDL� NRQVHQWUDVL� DSOL-

NDVL��.RQVHQWUDVL�����PJ�OW�SDGD�LQVHNWLVL-

GD� FDPSXUDQ�� NHPDWLDQ� MHQWLN� PHQFDSDL�

������ VHGDQJNDQ� LQVHNWLVLGD� .ORUSLULIRV�

WHUGDSDW�SDGD�NRQVHQWUDVL�WHUHQGDK��������

PJ�OW��� 

%HUGDVDUNDQ� GDWD� SURELW� GLKDVLONDQ�

ORJ�NRQVHQWUDVL�LQVHNWLVLGD�GDQ�SHUVHQ�NH-

PDWLDQ�MHQWLN��8QWXN�PHQJHWDKXL�KXEXQJ-

DQ� DQWDUD� NRQVHQWUDVL� GHQJDQ� NHPDWLDQ�

�OLQHDU�� GLJDPEDUNDQ� GHQJDQ� *UDILN� ��

�0HWRQLO�� GDQ� *UDILN� �� �.ORUSLULIRV���

%HVDU�NRUHODVL�\DQJ�GLSHUROHK�SDGD�LQVHN-

WLVLGD�0HWRQLO� DGDODK� U�  � �� ������ PDNLQ�

WLQJJL�NRQVHQWUDVL�LQVHNWLVLGD�PDND�PDNLQ�

WLQJJL� NHPDWLDQ� MHQWLN�� 8QWXN� XML� SDGD�

LQVHNWLVLGD� .ORUSLULIRV� WLGDN� PHPSXQ\DL�

QLODL�\DQJ�VLJQLILNDQ�NDUHQD�SHUVHQ�NHPD-

WLDQ� DQWDU� NRQVHQWUDVL� WLGDN� EHUYDULDVL�

�VDPD�� ZDODXSXQ� WHUGDSDW� QLODL� NRUHOD-

VLQ\D�� 3DGD� LQVHNWLVLGD� FDPSXUDQ� GLSHU-

ROHK� KDVLO� \DQJ� VLJQLILNDQ� \DLWX� U�  � �����

GHQJDQ�NXDW�NRUHODVL�SRVLWLI��*UDILN���� 

+DVLO� DQDOLVLV� SURELW� SDGD� LQVHNWLVL-

GD�0HWRQLO�PHQXQMXNNDQ�EDKZD�\��SURELW�

PRUWDOLWDV�� � ������� ����� [� �ORJ� NRQVHQ-

WUDVL��� .RQVHQWUDVL� SDGD� /&��� GDQ� /&���

GHQJDQ� VHODQJ� NHSHUFD\DDQ� \DQJ� GDSDW�

GLWHULPD� \DLWX� ����NDUHQD� QLODL� J� �� �����

DGDODK�������PJ�OW�GDQ�������PJ�OW� 

3DGD�.ORUSLULIRV�WLGDN�GLSHUROHK�KD-

VLO�\DQJ�VLJQLILNDQ�NDUHQD�SURELW�NHPDWLDQ�

*UDILN� ��� �*DULV� /LQHDU�$QWDUD�/RJ�.RQVHQWUDVL� ,QVHNWLVLGD�0HWRQLO�'HQJDQ���.HPDWLDQ�

*UDILN�����*DULV�/LQHDU�$QWDUD�/RJ�.RQVHQWUDVL�,QVHNWLVLGD�.ORUSLULIRV�'HQJDQ���.HPDWLDQ�

-HQWLN�1\DPXN�&XOH[�TXLQTXHIDVFLDWXV� 

y = 0.3186x

R
2
 = 0.9514

0

0,5

1

1,5

2

log dosis 0,107 0,505 0,903 1,301 1,699

% kematian 1,00 1,00 1,00 1,00 1,00

0,5 mg/lt 0,2 mg/lt 0,08 mg/lt 0,032 mg/lt 0,013 mg/lt

y = 0.5499x

R
2
 = 0.7391

0

1

2

3

log dosis 1,000 1,408 1,806 2,000 2,602

% kematian 0,73 0,87 0,93 1,00 1,00

4 mg/lt 1,6 mg/lt 0,64 mg/lt 0,256 mg/lt 0,1 mg/lt
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WLGDN� EHUYDULDVL� SDGD� EHUEDJDL� NRQVHQW-

UDVL�� ,QVHNWLVLGD� FDPSXUDQ� GDUL� NHGXD� MH-

QLV� LQVHNWLVLGD� GLSHUROHK� SHUVDPDDQ� UHJ-

UHVL� VHEDJDL�EHULNXW� �� \� �������������[��

QDPXQ� NRQVHQWUDVL� HIHNWLI� WLGDN� GDSDW�

GLWHULPD�NDUHQD�QLODL�J�!������7DEHO���� 

8ML�/DQMXWDQ 

+DVLO� XML� SHQGDKXOXDQ� GLJXQDNDQ�

XQWXN�PHQHQWXNDQ�NRQVHQWUDVL�SHPDQWDS-

DQ�PDVLQJ-PDVLQJ�LQVHNWLVLGD��.RQVHQWUD-

VL�0HWRQLO�GLWXUXQNDQ�PHQMDGL���PJ�OW�VH-

EDJDL� NRQVHQWUDVL� WHUWLQJJL�� .ORUSLULIRV�

GLWXUXQNDQ�VDPSDL������PJ�OW�� VHGDQJNDQ�

LQVHNWLVLGD� FDPSXUDQ� WXUXQ� VDPSDL� �����

PJ�OW�� +DVLO� SHQJDPDWDQ� ��� MDP� VHWHODK�

SHUODNXDQ���ELVD�GLOLKDW�SDGD�7DEHO��� 

,QVHNWLVLGD� 0HWRQLO� SDGD� NRQVHQ-

WUDVL� �� PJ�OW� KDQ\D� PHQFDSDL� NHPDWLDQ�

MHQWLN� VHEHVDU������ VHGDQJNDQ�NHPDWLDQ�

MHQWLN� SDGD� .ORUSLULIRV� KDQ\D� PHQFDSDL�

����������PJ�OW���+DVLO� �NHPDWLDQ�MHQWLN�

SDGD� LQVHNWLVLGD� FDPSXUDQ� WLGDN� HIHNWLI�

MLND� GLEDQGLQJNDQ� GHQJDQ� .ORUSLULIRV��

KDO�LQL�ELVD�GLOLKDW�SDGD�NRQVHQWUDVL�������

PJ�OW� LQVHNWLVLGD� FDPSXUDQ�� NHPDWLDQ�

MHQWLN�KDQ\D�PHQFDSDL����� 

'DWD�SURELW�PHQJKDVLONDQ� ORJ�NRQ-

VHQWUDVL� LQVHNWLVLGD�GDQ���NHPDWLDQ� MHQ-

WLN��+XEXQJDQ�NRQVHQWUDVL�GHQJDQ�NHPD-

WLDQ��OLQHDU�NRQVHQWUDVL��GLJDPEDUNDQ�SD-

GD� *UDILN� �� �0HWRQLO�� GDQ� *UDILN� ��

�.ORUSLULIRV���%HVDU� NRUHODVL� \DQJ�GLSHU-

ROHK�SDGD� LQVHNWLVLGD�0HWRQLO�DGDODK�U� �

�� ������ VDPD� KDOQ\D� GHQJDQ� LQVHNWLVLGD�

.ORUSLULIRV� GDQ� FDPSXUDQ� \DQJ� PHQGD-

SDW� QLODL� NRUHODVL� SRVLWLI� GHQJDQ� QLODL� U�

PHQGHNDWL����VHPSXUQD���*UDILN����� 

6'���VWDQGDUW�GHYLDVL���D��NRQVWDQWD���E��VORSH�JDULV�NHPLULQJDQ 

*UDILN�����*DULV�OLQHDU�$QWDUD�/RJ�.RQVHQWUDVL�,QVHNWLVLGD�&DPSXUDQ�'HQJDQ���.HPDWLDQ�

-HQWLN�1\DPXN�&XOH[�TXLQTXHIDVFLDWXV� 

7DEHO�����7LQJNDW�7RNVLVLWDV�'XD�-HQLV�,QVHNWLVLGD�'DQ�&DPSXUDQ�7HUKDGDS�-HQWLN�1\DPXN�

&XOH[�TXLQTXHIDVFLDWXV�3DGD�8ML�3HQGDKXOXDQ� 

,QVHNWLVLGD D���6' E���6' 
/&����6.����� 

�PJ�OW� 

/&����6.����� 

�PJ�OW� 

0HWRQLO ������������ ������������ 
����� 

�������±������� 

����� 

�������±������� 

.ORUSLULIRV - - - - 

&DPSXUDQ ������������ ������������� ������ ����� 

y = 0.4966x

R
2
 = 0.9284

0

1

2

3

log dosis 0,751 1,158 1,556 1,954 2,352

% kematian 0,87 0,87 0,93 1,00 1,00

2,25 mg/lt 0,9 mg/lt 0,36 mg/lt 0,14 mg/lt 0,056 mg/lt

�� 

$VSLUDWRU�9RO����1R����7DKXQ����������-�� 



 

 

+DVLO� DQDOLVD� SURELW� SDGD� LQVHNWL-

VLGD� 0HWRQLO� PHQXQMXNNDQ� SHUVDPDDQ�

UHJUHVLQ\D�DGDODK� \� �SURELW�PRUWDOLWDV�� �

����� �� ����� [� �ORJ� NRQVHQWUDVL��� .RQ-

VHQWUDVL� HIHNWLI� SDGD� /&��� GDQ� /&��� GH-

QJDQ�6.�\DQJ�GDSDW�GLWHULPD�\DLWX�����

NDUHQD�QLODL�J��������VHFDUD�EHUWXUXW-WXUXW�

DGDODK�������PJ�OW�GDQ�������PJ�OW��3DGD�

LQVHNWLVLGD� .ORUSLULIRV� WLGDN� GLGDSDWNDQ�

KDVLO�\DQJ�VLJQLILNDQ�XQWXN�6.������J�!�

������ VHGDQJNDQ� SHUVDPDDQ� UHJUHVL� \�  �

����� �� ����� [�� ,QVHNWLVLGD� FDPSXUDQ�

7DEHO������.HPDWLDQ�-HQWLN�1\DPXN�&XOH[�TXLQTXHIDVFLDWXV�6HODPD����-DP�3HQJDPDWDQ�3HU�

.RQVHQWUDVL��%HUGDVDUNDQ�-HQLV�,QVHNWLVLGD� 

*UDILN� ��� *DULV� /LQHDU� $QWDUD� /RJ�.RQVHQWUDVL� ,QVHNWLVLGD�0HWRQLO� 'HQJDQ���.HPDWLDQ�

-HQWLN�1\DPXN�&XOH[�TXLQTXHIDVFLDWXV 

y = 0.4539x

R
2
 = 0.8533

0

0,5

1

1,5

2

2,5

log dosis 0,681 1,079 1,505 1,903 2

% kematian 0,1 0,25 0,35 0,6 0,7

1 mg/lt 0,8 mg/lt 0,32 mg/lt 0,12 mg/lt 0,048 mg/lt

,QVHNWLVLGD 'RVLV��%DKDQ�$NWLI� -PO�/DUYD 
.HPDWLDQ 

-PO�.HPDWLDQ � 

/DQQDWH�
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GLSHUROHK� SHUVDPDDQ� UHJUHVLQ\D� DGDODK�

\�  � ����� �� ����� [�� GHQJDQ� NRQVHQWUDVL�

HIHNWLI� /&��� GDQ� /&��� VHFDUD� EHUWXUXW-

WXUXW�DGDODK�������PJ�OW�GDQ�������PJ�OW�

�7DEHO����� 

3(0%$+$6$1 

.HGXD� LQVHNWLVLGD� PHQJJDQJJX�

HQ]LP�DVHWLONROLQHVWHUDVH� �$&K(���GD\D�

DILQLWDVQ\D� PDPSX� PHQJLNDW� HQ]LP�

$&K(� VHKLQJJD� DVHWLONROLQ� SHQJKDQWDU�

LPSXOV� UDQJVDQJDQ� GDUL� SUH� VLQDSV� NH�

SRVW�VLQDSV��QHXUR-WUDQVPLWWHU��NHUMDQ\D�

OHELK� EHUDW� NDUHQD� WLGDN� GDSDW� GLSHFDK�

ROHK� HQ]LP� $FK(� GDQ� PHQLPEXONDQ�

JHMDOD� NHUDFXQDQ� \DQJ� EHUSHQJDUXK� SD-

GD�VHOXUXK�EDJLDQ�WXEXK�Q\DPXN���� 

.RQVHQWUDVL�HIHNWLI�0HWRQLO�OHELK�EH-

VDU� GLEDQGLQJNDQ� GHQJDQ� .ORUSLULIRV� GDQ�

FDPSXUDQ�� /&��� GDQ� /&���LQVHNWLVLGD� 0H-

WRQLO�WHUKDGDS�NHPDWLDQ�MHQWLN�&��TXLQTXH-

IDVFLDWXV�DGDODK�������PJ�OW�GDQ�������PJ�

OW�� /&���.ORUSLULIRV� DGDODK� ������� PJ�OW��

VHGDQJNDQ�/&���LQVHNWLVLGD�FDPSXUDQ��DGD-

ODK�������PJ�OW� 

.HGXD� LQVHNWLVLGD� PHPSXQ\DL� PH-

NDQLVPH� NHUMD� GDQ� VLIDW� VDPD� \DLWX� WRNVLN�

NRQWDN� GDQ� VLVWHPLN�����WDSL� JRORQJDQ�2UJD-

QRIRVIDW�KDPEDWDQQ\D�UHODWLI�VWDELO�VHKLQJ-

JD� OHELK� EHUEDKD\D�� VHGDQJNDQ� KDPEDWDQ�

.DUEDPDW�UHODWLI�OHSDV���� 

'LOLKDW�GDUL�/&���LQVHNWLVLGD�FDPSXU-

DQ��GDSDW�GLNHWDKXL�EDKZD�NHGXDQ\D�PHP-

SXQ\DL� VLIDW� VLQHUJLV� MLND� GLFDPSXU�ZDODX-

SXQ�WLGDN�EHUEHGD�MDXK�GHQJDQ�.ORUSLULIRV� 

%HQWXN� ILVLN� NHGXD� LQVHNWLVLGD� EHU-

EHGD��.ORUSLULIRV� EHUEHQWXN� FDLU� GDQ� OHELK�

EHUEDX�� VHGDQJNDQ� 0HWRQLO� SDGDW�� 3URVHV�

SHQJHQFHUDQ�SDGD�0HWRQLO� WLGDN�VHPSXUQD�

MLND�GLEDQGLQJNDQ�GHQJDQ�.ORUSLULIRV��+DO�

LQL� PHPSHQJDUXKL� WRNVLVLWDV� PDVLQJ-PD-

VLQJ�LQVHNWLVLGD��VHKLQJJD�.ORUSLULIRV�OHELK�

WRNVLN� GLEDQGLQJNDQ� 0HWRQLO� NDUHQD� EHQ-

WXN�FDLU�OHELK�PXGDK�PDVXN�NH�WXEXK�MHQWLN�

GDQ�PHUDFXQL�MHQWLN�&��TXLQTXHIDVFLDWXV�� 

.(6,038/$1 

,QVHNWLVLGD� .ORUSLULIRV� OHELK� HIHNWLI�

PHPEXQXK�MHQWLN�&[��TXLQTXHIDVFLDWXV��GL-

EDQGLQJNDQ� GHQJDQ� 0HWRQLO�� VHGDQJNDQ�

FDPSXUDQ� NHGXDQ\D� PHPSXQ\DL� VLIDW� VL-

QHUJLV�GHQJDQ�/&���\DQJ�OHELK�UHQGDK� 

3HQJJXQDDQ� LQVHNWLVLGD� FDPSXUDQ�

WLGDN�HIHNWLI�ZDODXSXQ�EHUVLIDW�VLQHUJLV�ND-

UHQD� /&��� � KDPSLU� VDPD� GHQJDQ� .ORUSL-

ULIRV� VHKLQJJD� EHOXP� ELVD� GLDSOLNDVLNDQ�

VHEDJDL�ODUYDVLGD�GL�ODSDQJDQ�� 

8&$3$1�7(5,0$�.$6,+ 

.DPL�PHQJXFDSNDQ�WHULPD�NDVLK�DWDV�

ELPELQJDQ�� VDUDQ�GDQ�EDQWXDQ�EDSDN� -RNR�

3ULMRQR�� 06� �'RVHQ� 3HQ\DNLW� +DPD�

7HUSDGX� GL� ,3%� %RJRU�� VHUWD� VHOXUXK� UH-

NDQ-UHNDQ�/RND�/LWEDQJ�3�%��&LDPLV�DWDV�

VHJDOD� EDQWXDQQ\D� GDODP� SHODNVDQDDQ�

SHQHOLWLDQ�LQ� 

'$)7$5�3867$.$ 

�� %RUURU� '-�� 7ULSOHKRUQ� &$�� -RKQVRQ� 1)�� $Q�

,QWURGXFWLRQ� WR� WKH� 6WXG\� ,QVHFW�� 6DXQGHUV�

&ROOHJH�3XEOLVKLQJ������� 

�� 9DLG\DQDWKDQ�� 5��� 7KRPDV� :��� 6FRWW��

*HRJUDSKLF� 9DULDWLRQ� LQ� 9HFWRU� &RPSHWHQFH�

IRU� :HVW� 1LOH� 9LUXV� LQ� WKH� &XOH[� SLSLHQV�

&RPSOH[� LQ� &DOLIRUQLD�� 9HFWRU� %RUQH� DQG�

=RRQRWLF�'LVHDVH��-XQH����������������-���� 

�� $RQLP�� ,QGRQHVLD� 0DVLK� -DGL� 'DHUDK�

(QGHPLV� .DNL� *DMDK�� +DULDQ� 8PXQ� 6LQDU�

+DUDSDQ��-DNDUWD�����6HSWHPEHU������ 

�� 3ULMRQR��'MRNR��0RGXO�3UDNWLNXP�7RNVLNRORJL�

,QVHNWLVLGD��3HQJXMLDQ�7RNVLVLWDV�,QVHNWLVLGD���

'HSDUWHPHQ� 3URWHNVL� 7DQDPDQ�� ,QVWLWXW�

3HUWDQLDQ�%RJRU���%RJRU������� 

�� /H2UD� 6RIWZDUH�� 32/2-3&� 8VHU¶V� *XLGH��

%DUNHOH\���/H2UD�6RIWZDUH������� 

�� 'DUPRQR�� 7RNVLVLWDV� 3HVWLVLGD�� ZZZ��

JHRFLWLHV�FRP�IDUPBIRUHQVLN�7RNVLNRORJL��

3HVWLVLGD�GRF������ 

 

�� 
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