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PENDAHULUAN

(Q]LP�PHUXSDNDQ� ELRNDWDOLV� \DQJ� SRWHQVLDO� XQWXN� GL�

NHP�EDQJNDQ� NDUHQD� HIHNWLYLWDVQ\D� \DQJ� WLQJJL� GDQ� EHUVLIDW�

VSHVL¿N� VHUWD� PDPSX� PHQJNDWDOLVLV� EHUEDJDL� UHDNVL� NLPLD�

GHQJDQ� H¿VLHQ� GDQ� GHQJDQ� NHEXWXKDQ� HQHUJL� \DQJ� UHQGDK�

�%DGU��������%H]EUDGLFD�GNN���������&DUU�GDQ�%RZHUV��������

&KLEDWD�� ������� /LSDVH� DGDODK� HQ]LP� \DQJ� PHQJKLGUROLVLV�

LNDWDQ�HVWHU�GDUL�DVLO�JOLVHURO�SDGD� interface�PLQ\DN�GDQ�DLU��

6HFDUD�DODPLDK�OLSDVH�KDQ\D�EHUSHUDQ�GDODP�UHDNVL�±�UHDNVL�

KLGUROLVLV� GL� DODP�� QDPXQ� GDODP�PHGLXP� SHODUXW� � RUJDQLN��

OLSDVH�PHQJNDWDOLVLV�SHPEHQWXNDQ�HVWHU�GDQ�WUDQVHVWHUL¿NDVL�

JOLVHULGD��+HUDZDQ��������0DLD�GNN����������.HOHELKDQ�GDUL�

ELRNDWDOLV�OLSDVH�DGDODK�VLIDWQ\D�\DQJ�VSHVL¿N�WHUKDGDS�VXE�

VWUDW� WHUWHQWX��+DO� LQL� GLPDQIDDWNDQ� XQWXN�PHPRGL¿NDVL� OH�

PDN�VHKLQJJD�PHPSXQ\DL�VLIDW�¿VLN�DWDXSXQ�VLIDW�IXQJ�VLRQDO�

\DQJ� GLLQJLQNDQ� �$ELJRU� GNN��� ������ *KD]DOL� GNN��� ������

+DPDP�GDQ�6KDKLGL�� ������.DZDVKLPD�GNN��� ������1DJDR�

GNN���������6KLPDGD�GNN���������6RXPDQRX�GNN����������/L�

SDVH�WHODK�EDQ\DN�GLJXQDNDQ�GDODP�EHUEDJDL�LQGXV�WUL��VHSHUWL�

SHPEXDWDQ�GHWHUJHQ��ROHRNLPLD��ELRIXHO��VXU�IDNWDQ�GDQ�VLQWH�

VLV�SROLPHU��'DODP�LQGXVWUL�SDQJDQ��OLSDVH�GLJXQDNDQ�GDODP�

SHPEXDWDQ�NHMX��EXWWHU��NULP��PDUJDULQ��FRFRD�EXWWHU�HTXLYD�

OHQW�� SHPEHQWXNDQ� DURPD� SDGD� PLQXPDQ� GDQ� PRGL¿NDVL�

JOLVHULGD� XQWXN� PDNDQDQ� NHVHKDWDQ�� 'DODP� SHQJHPEDQJDQ�

SURGXN� PDUJDULQ�� LQWHUHVWHUL¿NDVL� GHQJDQ� ELRNDWDOLV� OLSDVH�

PHPEHULNDQ� DOWHUQDWLI� XQWXN� SHPEXDWDQ�PDUJDULQ� WDQSD� OH�

PDN�WUDQV��+DQVHQ�GDQ�(LJWYHG���������PHQJJDQWLNDQ�SURGXN�

PDUJDULQ� KDVLO� KLGURJHQDVL�� VHMDODQ� GHQJDQ� EHUNHPEDQJQ\D�

SHQJHWDKXDQ�WHQWDQJ�HIHN�QHJDWLI��NRQVXPVL�OHPDN�WUDQV�EDJL�

NHVHKDWDQ�MDQWXQJ�

%DQ\DN�SHQHOLWLDQ�WHODK�GLODNXNDQ�XQWXN�PHPSHUWDKDQ�

NDQ� DNWLYLWDV� HQ]LP�GHQJDQ� FDUD� DPRELOLVDVL��%HUEDJDL�PH�

WRGH� DPRELOLVDVL� WHODK� GLNHPEDQJNDQ� PHODOXL� SHQJNDMLDQ�

SHQJJXQDDQ� EHUEDJDL� PDWHULDO� VXSSRUW�� PHWRGH� DNWLYDVL�

VXSSRUW�GDQ�PHWRGH�SHQJLNDWDQ�HQ]LP��+DO�\DQJ�PHQDULN�GDUL�

DPRELOLVDVL�HQ]LP�WHUXWDPD�SDGD�SHPDNDLDQ�EHUXODQJ��H¿VLHQ�

GDQ� DNWLYLWDV� NDWDOLWLN� \DQJ� WHUNHQGDOL� �&DUU� GDQ� %RZHUV��

������ &KLEDWD�� ������ &DUGLDV� GNN��� ������ &DUOVVRQ� GNN���

������&DVWUR�GNN����������6HODLQ�LWX�HQ]LP�DPRELO�EHUSRWHQVL�

PHPSXQ\DL�PDVD� SDNDL� \DQJ�SDQMDQJ�� ODMX� GHDNWLYDVL� \DQJ�

GDSDW� GLSUHGLNVL� GDQ� DSOLNDVL� GDODP� UHDNVL� GHQJDQ� EDQ\DN�

WDKDS� PHQMDGLNDQ� UHDNVL� OHELK� H¿VLHQ� �,83$&�� �������

.RQGLVL�RSWLPDO�SUHSDUDVL�DPRELOLVDVL�XQWXN�VXDWX�NRPELQDVL�

HQ]LP�GDQ�PDWULNV�VDQJDW�VSHVL¿N��VHKLQJJD�VHODOX�GLSHUOXNDQ�

WDKDS� RSWLPDVL� XQWXN� VHWLDS� NRPELQDVL� HQ]LP� GDQ�PDWULNV��

'HQJDQ� DPRELOLVDVL� GLKDUDSNDQ� HQ]LP�PHQMDGL� OHELK� VWDELO�

WHUKDGDS�OLQJNXQJDQ�GDQ�SHUODNXDQ�PHNDQLV��GDSDW�GLJXQDNDQ�

EHUXODQJ� VHKLQJJD� GDSDW� PHQHNDQ� ELD\D� SURVHV�� 6WDELOLWDV�

enzim amobil meliputi stabilitas termal, stabilitas dalam 

SHQ\LPSDQDQ� GDQ� VWDELOLWDV� RSHUDVLRQDO� �,83$&�� ������

*DXU�GNN���������7UHYLVDQ�GNN���������=DERUVN\��������\DQJ�

PHQMDGL�KDO�SHQWLQJ�GDODP�PHQHQWXNDQ�NXDOLWDV�DPRELOLVDVL��

GLPDQD�VWDELOLWDV�WLGDN�KDQ\D�GLWHQWXNDQ�ROHK�NDUDNWHU�HQ]LP�

WHWDSL�MXJD�NHWDKDQDQ�PDWULNV�

'DODP�SHQHOLWLDQ�LQL�GLODNXNDQ�DPRELOLVDVL�HQ]LP�OLSDVH�

&DQGLGD� UXJRVD� SDGD�PDWULNV� ]LUNRQLD� DJDURVD� \DQJ� GLDNWL�

YDVL�JXJXV�HSRNVLGD��$JDURVD�\DQJ�ND\D�DNDQ�JXJXV�KLGURNVLO�

PHPEHULNDQ�NDSDVLWDV�\DQJ�WLQJJL�EDJL�SHQJLNDWDQ�HQ]LP�SDGD�

PDWULNV��=LUNRQLD�GDODP�PDWULNV�EHUSHUDQ�PHQLQJNDWNDQ�GHQ�

VLWDV�PDWULNV�\DQJ�PHPEHULNDQ�NHNXDWDQ�SDGD�PDWULNV�VXSD\D�

OHELK�WDKDQ�WHUKDGDS�NRPSUHVL�GDQ�SHUODNXDQ�PHNDQLV��$PR�

ELOLVDVL�GHQJDQ�PHWRGH�LNDWDQ�NRYDOHQ�LQL�PHQJJXQDNDQ�HSLN�

ORURKLGULQ�VHEDJDL� UHDJHQ�ELIXQJVLRQDO��(SLNORURKLGULQ�VHED�

JDL�UHDJHQ�ELIXQJVLRQDO�PHPSXQ\DL�JXJXV�UHDNWLI�SDGD�NHGXD�

XMXQJQ\D��(IHN�VWHULN�GDQ�SRODULWDV�LNDWDQ�FLQFLQ�WLJD�DQJJRWD�

PHPEXDW� JXJXV� HSRNVLGD�PHQMDGL� VDQJDW� UHDNWLI�� VHPHQWDUD�

GL�XMXQJ�\DQJ� ODLQ�HSLNORURKLGULQ�PHPSXQ\DL�JXJXV�NORULGD�

\DQJ�DNDQ�EHULNDWDQ�GHQJDQ�DJDURVD��+DO�LQL�GDSDW�GLPDQIDDW�

NDQ�XQWXN�PHQJLNDW�HQ]LP�SDGD�PDWULNV�VHFDUD�NRYDOHQ�

METODE PENELITIAN

Bahan 

0LQ\DN� LNDQ�RPHJD±��SURGXNVL�GDUL� �3ULQFH�RI�3HDFH�

(QWHUSULVH�,QF���86$���$VDP�ODXUDW��%RYLQH�6HUXP�$OEXPLQ�

dan enzim &DQGLGD� UXJRVD lipase diperoleh dari Sigma 

&KHPLFDO� �6W� /RXLV��02��86$��� =LUNRQLD� RNVLGD�� DJDURVD��

HSLNORURKLGULQ�� DVDP� EURPLGD�� DVDP� SHUNORUDW�� NORURIRUP��

DVDP� DVHWDW� JODVLDO�� LQGLNDWRU� NULVWDO� YLROHW�� )ROOLQ�� 1D2+��

Na
�
&2

�
�� 1D�.�7DUWUDW�� DVDP� ROHDW�� LVRRNWDQD�� NXSUL� DVHWDW�

DQKLGUDW��SLULGLQ��SODW�VLOLND�JHO�*)������SHWUROHXP�HWHU��GLHWLO�

HWHU� GDQ� DVDP� DVHWDW� JODVLDO� GLSHUROHK� GDUL� 0HUFN� .*D$�

�'DUPVWDGW��*HUPDQ��

Preparasi Matriks Zirkonia Agarosa

3UHSDUDVL� PDWULNV� ]LUNRQLD� DJDURVD� GLDGDSWDVL� GDUL�

PHWRGH� \DQJ� VXGDK� GLODNXNDQ� VHEHOXPQ\D� �+LGD\DW� GNN���

�������=LUNRQLD�RNVLGD�����JU��\DQJ�WHODK�GLSDQDVNDQ�KLQJJD�

���o&��GLWDPEDKNDQ�SDGD�DJDURVD����������JU�DJDURVD�����PO�

DTXDGHV��GDODP�NHDGDDQ�SDQDV��GLDGXN�NHPXGLDQ�GLHPXOVLNDQ�

NHGDODP�����PO�PLQ\DN�VDZLW�GHQJDQ���JU�HPXOVL¿HU Span 

����NHPXGLDQ�GLKRPRJHQLVDVL�GHQJDQ�NHFHSDWDQ������530�

VHODPD���PHQLW�XQWXN�PHQGDSDWNDQ�GLVSHUVL�]LUNRQLD�DJDURVD��

(PXOVL�NHPXGLDQ�GLUHNULVWDOLVDVL�GHQJDQ�icebath, hingga suhu 

turun dibawah 15 o&��0DWULNV�GLFXFL�GHQJDQ�ODUXWDQ�GHWHUJHQ�

KLQJJD�EHUVLK�GDUL�PLQ\DN�

Aktivasi Matriks dengan Epiklorohidrin

$NWLYDVL�PDWULNV�]LUNRQLD�DJDURVD�GLODNXNDQ�EHUGDVDUNDQ�

PHWRGH�\DQJ�GLDGDSWDVL�GDUL�SHQHOLWLDQ�\DQJ�VXGDK�GLODNXNDQ�
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VHEHOXPQ\D� �:DQJ� GNN��� ������� 6HEDQ\DN� �� JUDP�PDWULNV�

]LU�NRQLD� DJDURVD� \DQJ� WHODK� GLNHULQJNDQ� VHFDUD� YDNXP�

¿OWUDVL� GLLQNXEDVL� GDODP� 1D2+� ���� ±� ���� 0� GHQJDQ� �� PO�

HSLNORURKLGULQ�GDODP�ZDWHUEDWK�VKDNHU�GHQJDQ�NHFHSDWDQ�����

VWURNH�PHQLW� SDGD� VXKX� ��� o&� VHODPD� �� MDP��0DWULNV� \DQJ�

WHODK�WHUDNWLYDVL�JXJXV�HSRNVL�GLFXFL�GHQJDQ�DVHWRQ�GLQJLQ�GDQ�

DNXDGHV��NHPXGLDQ�GLVLPSDQ�GDODP�EXIIHU�IRVIDW�S+����*XJXV�

HSRNVLGD� WHULNDW� GLDQDOLVD� VHFDUD� NXDOLWDWLI� PHQJJXQDNDQ�

)RXULHU�7UDQVIRUP�,QIUD�5HG��)7,5��GHQJDQ�PHOLKDW�VHUDSDQ�

NDUDNWHULVWLN�JXJXV�HSRNVLGD�SDGD�ELODQJDQ��JHORPEDQJ�����

±�����FP����&RDWHV����������3HQHQWXDQ�JXJXV�HSRNVLGD�WHULNDW�

GLODNXNDQ�GHQJDQ�FDUD�WLWUDVL��-D\�GNN���������

Amobilisasi Lipase Candida rugosa

6HEDQ\DN���JU�PDWULNV�]LUNRQLD�DJDURVD�\DQJ�WHODK�GL�

DNWLYDVL�GLFDPSXU�GHQJDQ����PO�ODUXWDQ�HQ]LP�GHQJDQ�NRQ�

VHQWUDVL���PJ�PO�GDODP������0�EXIIHU�IRVIDW�S+����,QNXEDVL�

VHODPD��� MDP� �SDGD���o&� �GDODP�ZDWHUEDWK�VKDNHU� �GHQJDQ�

NHFHSDWDQ������VWURNH��PHQLW��0DWULNV�GLVDULQJ��NHPXGLDQ�GL�

FXFL�GHQJDQ�EXIIHU�IRVIDW�S+����:DQJ�GNN����������(¿VLHQVL�

SHQJLNDWDQ�HQ]LP��H¿VLHQVL�DPRELOLVDVL��GDQ�DNWLYLWDV�HQ]LP�

UHODWLI� � WHUKDGDS�WRWDO�HQ]LP�WHULNDW�SDGD�PDWULNV�GLWHQWXNDQ�

EHUGDVDUNDQ�XML�DNWLYLWDV�PHWRGH�VSHNWURVNRSL��0DUVHQR�GNN���

������

Uji Stabilitas Lipase Amobil dalam Berbagai Suhu

8ML�VWDELOLWDV�WKHUPDO�OLSDVH�DPRELO�GDQ�OLSDVH�EHEDV�GL�

ODNXNDQ�SDGD�WHPSHUDWXU��������GDQ����o&�GDODP�EXIIHU�IRVIDW�

�����0�S+����� GHQJDQ� LQWHUYDO�ZDNWX�SHQJXMLDQ���� ���� ����

���GDQ�����PHQLW��6WDELOLWDV�GLWHQWXNDQ�EHUGDVDUNDQ�DNWLYLWDV�

KLGUROLWLN�\DQJ�WHUVLVD�VHWHODK�LQNXEDVL�\DQJ�GLXML�EHUGDVDUNDQ�

PHWRGH�VSHNWURVNRSL��0DUVHQR�GNN���������

Uji Stabilitas Lipase Amobil dalam Penyimpanan

8ML�VWDELOLWDV�OLSDVH�DPRELO�GDQ�OLSDVH�EHEDV�GLODNXNDQ�

pada temperatur 4 o&� GDODP� EXIIHU� IRVIDW� �����0� � S+� ����

GHQJDQ� LQWHUYDO� ZDNWX� SHQJXMLDQ� �±�� PLQJJX�� 6WDELOLWDV�

GLWHQWXNDQ� EHUGDVDUNDQ� DNWLYLWDV� KLGUROLWLN� \DQJ� WHUVLVD�

VHWHODK�LQNXEDVL�\DQJ�GLXML�EHUGDVDUNDQ�PHWRGH�VSHNWURVNRSL�

�0DUVHQR�GNN���������

Reaksi Asidolisis Minyak Ikan dengan Asam Laurat

/LSDVH� \DQJ� WHODK� GLDPRELOLVDVL� GLJXQDNDQ� VHEDJDL�

ELRNDWDOLVDWRU� GDODP� UHDNVL� DVLGROLVLV� DQWDUD� PLQ\DN� LNDQ�

GHQJDQ�DVDP�ODXUDW�8QWXN�PHQHQWXNDQ�VXKX�RSWLPXP�UHDNVL�

DVLGROLVLV�GLODNXNDQ�SUHSDUDVL�VHEDJDL�EHULNXW����JUDP�PLQ\DN�

LNDQ� GLODUXWNDQ� GDODP� �� PO� KHNVDQD�� GLWDPEDKNDQ� �� JUDP�

DVDP�ODXUDW��GLDGXN�GHQJDQ�YRUWH[�PL[HU  hingga asam laurat 

ODUXW�VHPSXUQD��NHPXGLDQ�GLWDPEDKNDQ���JUDP�OLSDVH�DPRELO��

,QNXEDVL�GLODNXNDQ�GDODP�ZDWHUEDWK�VKDNHU�GHQJDQ�NHFHSDWDQ�

����stroke�PHQLW�VHODPD����MDP�GHQJDQ�VXKX�LQNXEDVL���������

��������GDQ����o&�

8QWXN�PHQHQWXNDQ�UDVLR�VXEVWUDW�RSWLPXP�XQWXN�UHDNVL�

DVLGROLVLV�\DLWX�PRO�PLQ\DN�LNDQ��PRO�DVDP�ODXUDW�\DQJ�PHQJ�

KDVLONDQ�LQNRUSRUDVL�ODXUDW�WHUWLQJJL��GLODNXNDQ�SUHSDUDVL�VH�

EDJDL�EHULNXW��0LQ\DN�LNDQ�VHEDQ\DN���JUDP�GLODUXWNDQ�GDODP�

��PO�KHNVDQD��GLWDPEDKNDQ�DVDP�ODXUDW�����±���JUDP��GLDGXN�

dengan YRUWH[�PL[HU�KLQJJD�DVDP�ODXUDW�ODUXW�VHPSXUQD��NH�

PXGLDQ�GLWDPEDKNDQ���JUDP�OLSDVH�DPRELO��,QNXEDVL�GLODNX�

NDQ�SDGD�VXKX����o&�VHODPD����MDP�GDODP�ZDWHUEDWK�VKDNHU�

GHQJDQ�NHFHSDWDQ�����stroke�PHQLW�

3DGD�DNKLU�LQNXEDVL��OLSDVH�DPRELO�GLSLVDKNDQ�GDUL�KD�

VLO� UHDNVL� GHQJDQ� FDUD�GLVDULQJ��6XDWX� FDPSXUDQ� HWDQRO� GDQ�

DVHWRQ�GHQJDQ� UDVLR����� �Y�Y�� VHEDQ\DN����PO�GLWDPEDKNDQ�

XQWXN�PHQFHJDK� WHUMDGLQ\D� HPXOVL� VDDW� SHQHWUDODQ� DVDP� OH�

PDN�EHEDV�VHNDOLJXV�EHUVLIDW�UDFXQ�EDJL�HQ]LP�VHKLQJJD�LQ�

DNWLI��3HPLVDKDQ�DVDP�OHPDN�EHEDV�GLODNXNDQ�GHQJDQ�FDUD��

FDPSXUDQ�UHDNVL�GLWLWUDVL�GHQJDQ�����0�ODUXWDQ�.2+�GHQJDQ�

LQGLNDWRU�SKHQROSKDWKDOHLQ��33��VDPSDL�ZDUQD�ODUXWDQ�PHQ�

MDGL� PHUDK� MDPEX�� +HNVDQD� ��� PO� GLWDPEDKNDQ� NH� GDODP�

FDPSXUDQ�XQWXN�PHQJHNVWUDN�DVLOJOLVHURO��&DPSXUDQ�GLFDP�

SXU�GHQJDQ�VHNVDPD�GDQ�GLSLQGDK�NH�GDODP�FRURQJ�SHPLVDK��

'XD�ODSLVDQ��IUDNVL�DLU�GDQ�IUDNVL�KHNVDQD��DNDQ�WHUSLVDK��GDQ�

ODSLVDQ� DLU� GLEXDQJ��)UDNVL� KHNVDQD�NHPXGLDQ�GLWDPEDKNDQ�

QDWULXP� VXOIDW� DQKLGUDW� XQWXN�PHQJKLODQJNDQ� VLVD� DLU��+HN�

VDQD�VHODMXWQ\D�GLHYDSRUDVL�PHQJJXQDNDQ�URWDU\�HYDSRUDWRU 

SDGD�VXKX����o&�WHNDQDQ�YDNXP�����PP+J�VHKLQJJD�GLSHU�

ROHK�IUDNVL�DVLOJOLVHURO��)UDNVL�DVLOJOLVHURO�NHPXGLDQ�GLDQDOL�

VLV�GHQJDQ�PHQJJXQDNDQ�JDV�NURPDWRJUD¿�XQWXN�PHQHQWXNDQ�

MXPODK�LQNRUSRUDVL�DVDP�ODXUDW�NH�GDODP�JOLVHULGD�

Analisis Gliserida Produk Asidolisis

3UR¿O� JOLVHULGD� KDVLO� DVLGROLVLV� GLDQDOLVLV� GHQJDQ�.UR�

PDWRJUD¿� /DSLV� 7LSLV� �7/&�� XQWXN� PHQJHWDKXL� NRPSRQHQ�

PRQRJOLVHULGD��GLJOLVHULGD��GDQ�WULJOLVHULGD�GDUL�IUDNVL�DVLOJOL�

VHURO�\DQJ�GLKDVLONDQ��3ODW�7/&�VLOLND�JHO�VHEHOXP�GLJXQDNDQ�

WHUOHELK�GDKXOX�GLDNWLYDVL�GDODP�RYHQ�����o&�VHODPD���MDP��

6DPSHO�GLDSOLNDVLNDQ�SDGD�SODW�7/&�����FP�GDUL�GDVDU�SODW��

6HWHODK�PHQJHULQJ��SODW�GLNHPEDQJNDQ�GDODP�WDQJNL�SHQJHP�

EDQJ�\DQJ�WHODK�GLMHQXKNDQ�GHQJDQ�FDPSXUDQ�SHWUROHXP�HWHU�

��GLHWLO�HWHU���DVDP�DVHWDW������������3HQJHPEDQJDQ�GLODNXNDQ�

VDPSDL���FP�GDUL� WHSL�DWDV�SODW��3ODW�7/&�VHODQMXWQ\D�GLNH�

ULQJNDQ�GDQ�GLYLVXDOLVDVL�GHQJDQ�XDS�LRGLQ�VHKLQJJD�WHUOLKDW�

VSRW�VSRW�GDUL�NRPSRQHQ�DVLOJOLVHURO�EHUZDUQD�FRNODW��$QDOL�

VLV�NXDQWLWDWLI�GLODNXNDQ�GHQJDQ�7/&�6FDQQHU�&DPDJ�

HASIL DAN PEMBAHASAN

Matriks Zirkonia Agarosa

3DGD� SHQHOLWLDQ� LQL� PDWULNV� GHQJDQ� GHQVLWDV� WLQJJL�

�*DP�EDU��$��GLEXDW�GHQJDQ�PHODSLVL�]LUFRQLD��GHQVLWDV�������
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NJ�P���GHQJDQ�DJDURVH��*DPEDU��%�PHQXQMXNNDQ�EDKZD�VH�

OXUXK�SHUPXNDDQ�]LUNRQLD�WHODK�GLODSLVL�ROHK�DJDURVH��=LUNR�

QLD� GDODP�PDWULNV� DJDURVD� EHUSHUDQ�PHQLQJNDWNDQ� GHQVLWDV�

PDWULNV�GDQ�PHPEHULNDQ�NHNXDWDQ�SDGD�PDWULNV�VXSD\D�OHELK�

WDKDQ� WHUKDGDS� NRPSUHVL� VHUWD� SHUODNXDQ�PHNDQLV��$JDURVD�

>��o�������anhidro�D�L�� JDODNWRSLUDQRVLO���o���E�'

�JDODNWRSLUDQ@�PHUXSDNDQ� SROLVDNDULGD� \DQJ� EHUSRWHQVL� VH�

bagai carrier� GDODP� DPRELOLVDVL� HQ]LP� �&DUU� GDQ� %RZHUV��

������&KLEDWD��������&DUOVVRQ�GNN���������=DERUVN\��������

+LGD\DW�GNN���������+DQVHQ�GDQ�(LJW\HG��������0DWVXPRWR�

GDQ�0L]XQR��������7UHYDQ��������NDUHQD�PHPSXQ\DL�EDQ\DN�

JXJXV�KLGURNVLO�VHSDQMDQJ�UDQWDL�SROLVDNDULGD��*XGXV�KLGURNVL�

PXGDK�GLDNWLYDVL�GHQJDQ�JXJXV�IXQJVLRQDO�WHUWHQWX��3HODSLVDQ�

]LUNRQLD� GHQJDQ� DJDURVH� GLPDNVXGNDQ� DJDU� PDWULN� �JXJXV�

KLGURNVLO��PXGDK� GLUHDNVLNDQ� GHQJDQ� JXJXV� IXQJVLRQDO� WHU�

WHQWX��HSLNORURKLGULQ��VHKLQJJD�GDSDW�GLJXQDNDQ�XQWXN�DPR�

bilisasi enzim. 

 
� �$�� ��%�

*DPEDU���� +DVLO� PLNURVNRSLN� SDUWLNHO� =LUNRQLD� RNVLGD� �$�� GDQ� =LUNRQLD�

DJDURVD��%��GHQJDQ�SHUEHVDUDQ�����NDOL

Aktivasi Matriks

(SLNORURKLGULQ� PHUXSDNDQ� VDODK� VDWX� UHDJHQ� ELIXQJ�

VLRQDO��&DUU�GDQ�%RZHUV��������&DUOVVRQ�GNN���������+LGD\DW�

GNN���������:DQJ�GNN���������0DWVXPRWR�GDQ�0L]XQR��������

0DWHR�GNN��������� VHKLQJJD�GDSDW�GLJXQDNDQ�XQWXN�DNWLYDVL�

PDWULNV��$QDOLVD�NXDOLWDWLI�WHULNDWQ\D�JXJXV�HSRNVLGD�SDGD�PD�

WULNV�]LUNRQLD�DJDURVD�GLWHQWXNDQ�EHUGDVDU�VSHNWUD�LQIUD�PHUDK�

�)7,5��SDGD�ELODQJDQ�JHORPEDQJ�����������FP���\DQJ�PHUX�

SDNDQ� VHUDSDQ� NDUDNWHULVWLN� XQWXN� FLQFLQ� HSRNVLGD� �&RDWHV��

�������*DPEDU����$��PHQXQMXNNDQ�VSHNWUD�GDUL�QDWLYH agarosa 

\DQJ�WLGDN�PHQXQMXNNDQ�VHUDSDQ�NXDW�SDGD�NLVDUDQ�ELODQJDQ��

JHORPEDQJ�GLEDZDK������FP����0DWULNV�\DQJ�WHODK�WHUDNWLYDVL�

JXJXV�HSRNVLGD��*DPEDU���%��PHQXQMXNNDQ�VHUDSDQ�NDUDNWHU�

LVWLN�HSRNVLGD�SDGD�ELODQJDQ�JHORPEDQJ�����FP��.

3HUXEDKDQ� SROD� VSHNWUD� GDUL� QDWLYH� DJDURVD� �*DPEDU�

�$��SDGD�GDHUDK�ELODQJDQ�JHORPEDQJ�����±�����FP�–1  muncul 

VHUDSDQ�EDUX�SDGD�����FP�–1��*DPEDU��%��PHQXQMXNNDQ�EDKZD�

VHFDUD�NXDOLWDWLI��UHDNVL�DQWDUD�JXJXV�KLGURNVLO�DJDURVD�GHQJDQ�

HSLNORURKLGULQ�WHODK�EHUKDVLO�PHPEXDW�JXJXV�HSRNVLGD�WHULNDW�

SDGD�PDWULNV��'DODP�UHDNVL�LQL�JXJXV�NORULGD�EHUODNX�VHEDJDL�

JXJXV�\DQJ�WHUOHSDV��OHDYLQJ�JURXS���&DUU�GDQ�%RZHUV��������

)HVVHQGHQ�GDQ�)HVVHQGHQ��������

*DPEDU���� 6SHNWUD�)7,5�GDUL�DJDURVD��$��GDQ�]LUNRQLD�DJDURVD�WHUDNWLYDVL�

HSRNVLGD��%�

Pengaruh Naoh  Terhadap Gugus Epoksida Terikat

.HQDLNNDQ� NRQVHQWUDVL� 1D2+� PHQ\HEDENDQ� PHQLQJ�

NDWQ\D� NRQVHQWUDVL� JXJXV� HSRNVLGD� GDODP�PDWULNV� �*DPEDU�

����+DO�LQL�GLVHEDENDQ�EDVD�NXDW�1D2+�GDODP�VLVWHP�UHDNVL��

EHUSHUDQ�PHQLQJNDWNDQ�SRODULWDV� LNDWDQ�2�� H dari agarosa 

\DQJ� EHUPXDWDQ� SDUVLDO� QHJDWLI� GDQ� DWRP� &� VHNXQGHU� GDUL�

HSLNORURKLGULQ�\DQJ�EHUPXDWDQ�SDUVLDO�SRVLWLI��&DUOVVRQ�GNN���

������)HVVHQGHQ�GDQ�)HVVHQGHQ���������\DQJ�PHQGXNXQJ�WHU�

EHQWXNQ\D��LNDWDQ�NRYDOHQ��DQWDUD�DJDURVD�GDQ�HSLNORURKLGULQ��

-DGL�VHPDNLQ�WLQJJL�NRQVHQWUDVL�1D2+�PHQJDNLEDWNDQ�SRODUL�

WDV�LNDWDQ�2���+�GDQ�2���&�VHPDNLQ�EHVDU�VHKLQJJD�PHQGX�

NXQJ�WHUMDGLQ\D�UHDNVL�\DQJ�PHQJKDVLONDQ�HSRNVLGD�WHULNDW�

*DPEDU�����3HQJDUXK�NRQVHQWUDVL�1D2+�WHUKDGDS�NRQVHQWUDVL�JXJXV�HSRNVLGD�

WHULNDW�SDGD�PDWULNV

3HQJDUXK�*XJXV�(SRNVLGD�7HULNDW�7HUKDGDS�3URWHLQ�7H�

rikat dan Aktivitas Lipase Amobil

7RWDO�SURWHLQ�\DQJ�WHULNDW�SDGD�PDWULNV�FHQGHUXQJ�PH�

QLQJNDW�GHQJDQ�NHQDLNDQ�MXPODK�JXJXV�HSRNVLGD��*DPEDU�����
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0HVNLSXQ�WRWDO�SURWHLQ�WHULNDW�WLQJJL��QDPXQ�DNWLYLWDV�VSHVL¿N�

MXVWUX�PHQXUXQ��+DO� LQL� GLVHEDENDQ� VHPDNLQ�PHQLQJNDWQ\D�

SURWHLQ� \DQJ� WHULNDW� SDGD� PDWULNV� WLGDN� GLLNXWL� ROHK� NHQDL�

NDQ� DNWLYLWDV� HQ]LP� \DQJ� FXNXS� WLQJJL��$NWLYLWDV� KLGUROLWLN�

FHQGHUXQJ�NRQVWDQ�GHQJDQ�PHQLQJNDWQ\D�NHWHUVHGLDDQ�JXJXV�

HSRNVLGD��+DO�LQL�GDSDW� WHUMDGL�NDUHQD�RULHQWDVL� WHUWHQWX�GDUL�

PROHNXO�HQ]LP�GDQ�NHWHUVHGLDDQ�JXJXV�HSRNVLGD�\DQJ�WLQJJL�

PHQ\HEDENDQ�HQ]LP�WHULNDW�GL�EDQ\DN�WLWLN��&DUU�GDQ�%RZHUV��

������0DWVXPRWR�GDQ�0L]XQR��������0DWHR�GNN���������WHU�

PDVXN�PHQLQJNDWQ\D�SUREDELOLWDV�WHULNDWQ\D�VLVL�DNWLI�HQ]LP�

SDGD�JXJXV�HSRNVL�\DQJ�EHUDNLEDW�HQ]LP�NHKLODQJDQ�DNWLYL�

WDVQ\D��$NWLYLWDV� VSHVL¿N� \DQJ� WHUWLQJJL� VHEHVDU� �����8�PJ�

SURWHLQ�GLSHUROHK�SDGD�HQ]LP�OLSDVH�DPRELO�GHQJDQ�NDQGXQ�

JDQ�JXJXV�HSRNVLGD�VHEDQ\DN�����PPRO�JU�PDWULNV�

*DPEDU���� 3HQJDUXK� JXJXV� HSRNVLGD� WHULNDW� WHUKDGDS� NRQVHQWUDVL� SURWHLQ�

WHULNDW�GDQ�OLSDVH�DPRELO

(¿VLHQVL�3HQJLNDWDQ�GDQ�(¿VLHQVL�$PRELOLVDVL�(Q]LP

(¿VLHQVL�WHULNDWQ\D�HQ]LP�SDGD�PDWULNV�GHQJDQ�EHUEDJDL�

NRQVHQWUDVL�JXJXV�HSRNVLGD�WHULNDW�GLWDPSLONDQ�GDODP�*DPEDU�

��� /LSDVH� DPRELO� GHQJDQ� NDQGXQJDQ� JXJXV� HSRNVLGD� � ����

PPRO�JU� PDWULNV�� \DQJ� PHPLOLNL� DNWLYLWDV� VSHVL¿N� WHUWLQJJL�

\DLWX������8�PJ�SURWHLQ��PHQXQMXNNDQ�H¿VLHQVL�\DQJ�WLQJJL�

EHUGDVDU� DNWLYLWDV� HQ]LP� UHODWLI� WHUKDGDS� WRWDO� HQ]LP� WHULNDW�

SDGD�PDWULNV�\DLWX�VHEHVDU����������6HPHQWDUD�LWX�SHQXUXQDQ�

DNWLYLWDV�HQ]LP�UHODWLI�WHUKDGDS�WRWDO�HQ]LP�WHULNDW�SDGD�PDWULNV�

\DQJ�GLVHEDENDQ�ROHK�NHQDLNDQ�JXJXV�HSRNVLGD�GLNDUHQDNDQ�

JXJXV� HSRNVLGD� EHUOHELK�PHQJLNDW� HQ]LP�SDGD� EDQ\DN� WLWLN�

�0DWHR�GNN���������)HUQDQGH]�/RUHQWH�GNN���������WHUPDVXN�

PHQLQJNDWQ\D�NHPXQJNLQDQ�WHULNDWQ\D�JXJXV�DNWLI�HQ]LP�

Stabilitas Thermal Lipase Amobil dan Lipase Bebas 

$NWLYLWDV�UHODWLI��OLSDVH�DPRELO�GDODP�EHUEDJDL�VXKX��GL�

EDQGLQJNDQ�GHQJDQ�OLSDVH�EHEDV�GHQJDQ�NRQGLVL�\DQJ�VDPD��

6HFDUD�XPXP�GDSDW�GLNDWDNDQ�EDKZD�SDGD�NLVDUDQ�WHPSHUDWXU�

���±����o&�VWDELOLWDV�WKHUPDO�OLSDVH�PHQLQJNDW�NDUHQD�SURVHV�

DPRELOLVDVL� �*DPEDU� ���� 'HQJDQ� DPRELOLVDVL�� SHUJHUDNDQ�

PROHNXO�HQ]LP�GLEDWDVL�VHKLQJJD�WLGDN�PXGDK�WHUMDGL�SHUXED�

KDQ�NRQIRUPDVL�\DQJ�GUDVWLV��&DUU�GDQ�%RZHUV���������1DPXQ�

GHPLNLDQ�WHUMDGL�SHQXUXQDQ�DNWLYLWDV�\DQJ�FXNXS�WDMDP�XQWXN�

OLSDVH�DPRELO�SDGD�VXKX����o&�GDQ����o&�\DQJ�PHQJDUDK�SDGD�

GHQDWXUDVL� �-HQFNV�� ������PHQXQMXNNDQ� OLSDVH� DPRELO� WHODK�

PHODPSDXL�EDWDV�NHWDKDQDQQ\D�WHUKDGDS�VXKX�

*DPEDU���� 6WDELOLWDV�WKHUPDO�OLSDVH�DPRELO�GDQ�OLSDVH�EHEDV

Stabilitas Lipase Amobil dalam Penyimpanan  

*DPEDU���PHQXQMXNNDQ�EDKZD�SURVHV�DPRELOLVDVL�PH�

QLQJNDWNDQ�VWDELOLWDV�OLSDVH�GDODP�SHQ\LPSDQDQ��+DVLO�LQL�VH�

VXDL� MXJD� GHQJDQ�SHQHOLWLDQ� VHEHOXPQ\D� �&DUU� GDQ�%R�ZHUV��

������ :DQJ� GNN��� ������ 7UHYDQ�� ������� 6HGDQJNDQ� SHQX�

UXQDQ�DNWLYLWDV�OLSDVH�EHEDV�OHELK�WDMDP������NDOL�OHELK�FHSDW��

GLEDQGLQJNDQ�GHQJDQ�OLSDVH�DPRELO��+DO�LQL�GLVHEDENDQ�PH�

GLXP�SHQ\LPSDQDQ�EHUXSD�ODUXWDQ�DTXHRXV�\DQJ�PHPSXQ\DL�

NHNXDWDQ� LRQ� GDSDW� EHUSHQJDUXK� EHVDU� WHUKDGDS� NRQIRUPDVL�

DNWLI� GDUL� OLSDVH� \DQJ� GDODP� NHDGDDQ� EHEDV� EHUJHUDN� GDSDW�

PHPEHQWXN�NRQIRUPDVL�\DQJ�LQDNWLI��'HQJ�GNN���������:DQJ�

GNN����������6HGDQJNDQ�OLSDVH�GDODP�NHDGDDQ�DPRELO�\DQJ�DN�

WLI�GDSDW�PHPSHUWDKDQNDQ�NRQIRUPDVL�DNWLIQ\D�NDUHQD�DGDQ\D�

LNDWDQ�HQ]LP�±�PDWULNV��6HODLQ�LWX��VWDELOLWDV�SHQ\LPSDQDQ�GL�
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*DPEDU���� 3HQJDUXK�NRQVHQWUDVL�JXJXV�HSRNVLGD�SDGD�PDWULNV�WHUKDGDS�H¿�

VLHQVL�WHULNDWQ\D�HQ]LP�SDGD�PDWULNV
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SHQJDUXKL�ROHK�NHNXDWDQ�LNDWDQ�DQWDUD�HQ]LP�GHQJDQ�PDWULNV��

(Q]LP�\DQJ�PHUXSDNDQ�PDNURPROHNXO�DNDQ�WHULNDW�OHELK�NXDW�

ELOD�LNDWDQ�NRYDOHQ�HQ]LP�±�PDWULNV�WHUEHQWXN�GLEDQ\DN�WLWLN�

GDODP�VDWX�PROHNXO�HQ]LP��'LMNVWUD���������6HPDNLQ�EDQ\DN�

LNDWDQ� WHUEHQWXN�� VWDELOLWDV� HQ]LP� DPRELO� WHUKDGDS� OHDFKLQJ 

VHPDNLQ�WLQJJL�WHWDSL�GLODLQ�SLKDN�SUREDELOLWDV�WHULNDWQ\D�VLVL�

DNWLI�HQ]LP�MXJD�PHQLQJNDW�

%HUGDVDU�SORW�ORJDULWPLN�UHDNVL�RUGH�SHUWDPD�GDUL�SHQX�

UXQDQ�DNWLYLWDV�OLSDVH�DPRELO�VHODPD�SHQ\LPSDQDQ�GLSHUROHK�

HVWLPDVL� ZDNWX� SDUXK� ����� PLQJJX�� :DNWX� SDUXK� HQ]LP�

DPRELO�EHUEHGD�EHGD�WHUJDQWXQJ�SDGD�NRQVHQWUDVL�HQ]LP�WHU�

LNDW� �+HUDZDQ�� ������ GDQ� NRQGLVL� SHQ\LPSDQDQ� VHSHUWL� S+�

GDQ�VXKX��:DQJ�GNN���������

*DPEDU���� 6WDELOLWDV�OLSDVH�DPRELO�GDQ�OLSDVH�EHEDV�GDODP�SHQ\LPSDQDQ

Pengaruh Suhu Reaksi Asidolisis  dan Rasio Substrat 

Terhadap Inkorporasi Asam Laurat

*DPEDU���PHQXQMXNNDQ�EDKZD�KDVLO�LQNRUSRUDVL�DVDP�

ODXUDW� SDGD� SURVHV� DVLGROLVLV� DQWDUD� PLQ\DN� LNDQ� GHQJDQ�

DVDP�ODXUDW�SDGD�EHUEDJDL�VXKX�UHDNVL��6XKX�RSWLPXP�UHDNVL�

asidolisis adalah  pada suhu 45 o&��.HQDLNDQ�VXKX�UHDNVL�DNDQ�

PHQXUXQNDQ� YLVNRVLWDV� VLVWHP� FDPSXUDQ� UHDNVL� �5DR� GNN���

������ VHKLQJJD� PHPEDQWX� PROHNXO� VXEVWUDW� OHELK� PXGDK�

PHODNXNDQ� PRELOLVDVL�� 6XKX� UHDNVL� MXJD� PHPEDQWX� VLVWHP�

UHDNVL� PHQFDSDL� HQHUJL� DNWLYDVLQ\D� �-HQFNV�� ������� .HGXD�

IDNWRU� WHUVHEXW�GDSDW�PHQ\HEDENDQ�SHQLQJNDWDQ� LQNRUSRUDVL�

DVDP� ODXUDW�� 1DPXQ� VXKX� \DQJ� WHUODOX� WLQJJL� ���� o&� ��PH�

Q\HEDENDQ�HQ]LP�WHUGHQDWXUDVL�VHKLQJJD�DNWLYLWDVQ\D�WXUXQ�

6HGDQJNDQ� SHQJDUXK� UDVLR� VXEVWUDW� GDSDW� GLOLKDW� SDGD�

*DPEDU����.HQDLNDQ�MXPODK�PRO�DVDP�ODXUDW�GDODP�UDVLR�VXE�

VWUDW�VDPSDL��������PHQ\HEDENDQ�NHQDLNDQ�NHQDLNDQ�LQNRUSR�

UDVL�DVDP�ODXUDW��+DO�LQL�NHPXQJNLQDQ�GLVHEDENDQ�DVLGROLVLV�

PHUXSDNDQ�SURVHV�LQWHUHVWHUL¿NDVL�\DQJ��UHYHUVLEOH�GDQ�KDQ\D�

PHPEXWXKNDQ� �� PRO� DVDP� ODXUDW� XQWXN� EHUHDNVL� GHQJDQ� ��

PRO� JOLVHULGD�� 3HQJJXQDDQ� DVDP� ODXUDW� GDODP� MXPODK� EHU�

OHELK�DNDQ�PHQJJHVHU�NHVHWLPEDQJDQ�UHDNVL�NH�DUDK�VLQWHVLV��

1DPXQ�SDGD�SHQLQJNDWDQ�MXPODK�PRO�DVDP�ODXUDW�GDODP�UD�

VLR� VXEVWUDW� OHELK� ODQMXW� �GDUL� �� �� ��� NH� �� �� ����PHQ\HEDE�

NDQ�SHQXUXQDQ�LQNRUSRUDVL�DVDP�ODXUDW���+DO�LQL�GDSDW�WHUMDGL�

NDUHQD� NRQVHQWUDVL� DVDP� OHPDN� EHEDV� \DQJ� EHUOHELK�PHQX�

UXQNDQ�ODMX�UHDNVL�NDUHQD�PHQJKDPEDW�PHNDQLVPH�KLGUROLVLV�

GDODP�SURVHV�WUDQVIHU�JXJXV�DVLO��'DODP�KDO�LQL�WHUMDGL�LQKLELVL�

�%DGU��������WHUKDGDS�DNWLYLWDV�HQ]LP�ROHK�VXEVWUDW�\DQJ�GLQ�

\DWDNDQ�ROHK�0LFKDHOLV�0HQWHQ�VHEDJDL�LQKLELVL�VXEVWUDW�QRQ�

NRPSHWLWLI�� 7LQJJLQ\D� NRQVHQWUDVL� DVDP� OHPDN� EHEDV� DNDQ�

PHQJKDVLONDQ� JXJXV� � NDUERNVLODW� \DQJ� WHULRQLVDVL� GDQ� DNDQ�

PHQLQJNDWNDQ�NHDVDPDQ�PLNURDTXHXV��%DGU��������'LMNVWUD��

������ GL� VHNLWDU� HQ]LP� DWDX�PHQ\HEDENDQ� GHVRUEVL� DLU� GDUL�

interface�0DUDQJRQL�GDQ�5RXVVHDX���������+DVLO�LQNRUSRUDVL�

PDNVLPXP�VHEHVDU��������GLSHUROHK�SDGD�UDVLR�PRO�VXEVWUDW�

�������

*DPEDU����3HQJDUXK�UDVLR�VXEVWUDW�WHUKDGDS�LQNRUSRUDVL�DVDP�ODXUDW

3UR¿O�*OLVHULGD�+DVLO�$VLGROLVLV

3URVHV�LQWHUHVWHUL¿NDVL�PHQ\HEDENDQ�WHUMDGLQ\D�SHUXED�

KDQ�NRPSRVLVL�PRQRJOLVHULGD��GLJOLVHULGD�GDQ�WULJOLVHULGD�GDUL�

PLQ\DN�� %DKDQ� GDVDU� PLQ\DN� LNDQ� WHUGDSDW� PRQRJOLVHULGD�

VHEDQ\DN� �������� 6HWHODK� SURVHV� LQWHUHVWHUL¿NDVL��PRQRJOL�

VHULGD�WLGDN�WHUGHWHNVL�SDGD�SURGXN�DVLGROLVLV��7DEHO�����+DO�

LQL�NHPXQJNLQDQ�GLVHEDENDQ�PRQRJOLVHULGD�\DQJ�PHUXSDNDQ�

SURGXN�intermediate�GHQJDQ�FHSDW�GDSDW�GLXEDK�PHQMDGL�GLJ�
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OLVHULGD�GDQ�WULJOLVHULGD�VHODPD�SURVHV��*KD]DOL�GNN����������

$VDP� OHPDN� EHEDV� \DQJ� EHULNDWDQ� GHQJDQ� PRQRJOLVHULGD�

VHEDJLDQ�GDUL�KDVLO�KLGUROLVLV�WULJOLVHULGD�VHKLQJJD�WHUMDGL�SH�

QLQJNDWDQ�GLJOLVHULGD�VHEHVDU���NDOL�\DQJ�GLLNXWL�GHQJDQ�SHQX�

UXQDQ�WULJOLVHULGD��3HQDWDDQ�XODQJ�DVDP�DVDP�OHPDN�SHQ\XVXQ�

JOLVHULGD� GDODP� UHDNVL� LQWHUHVWHUL¿NDVL� MXJD� GLODSRUNDQ� ROHK�

SHQHOLWL�ODLQ��$ELJRU��GNN��������&KULVWRSKH��������*KD]DOL��

GNN�� ������+DPPDP�GDQ� 6KDKLGL�� ������.DZDVKLPD�� GNN� 

������5DR�GNN���������6HGDQJNDQ�NRPSRVLVL�KDVLO�DVLGROLVLV�

GLSHQJDUXKL�ROHK��IDNWRU�IDNWRU�ODPDQ\D�LQNXEDVL��5DR��GNN��

������GDQ�UDVLR�VXEVWUDW��.DZDVKLPD��GNN��������

7DEHO���� 3UR¿O�JOLVHULGD�GDUL�PLQ\DN�LNDQ��EDKDQ�GDVDU��GDQ��

OLSLG�WHUPRGL¿NDVL�KDVLO�DVLGROLVLV

 0LQ\DN�LNDQ /LSLG�WHUVWUXNWXU

0RQRJOLVHULGD������ ����� 1'

'LJOLVHULGD������������ ����� �����

7ULJOLVHULGD����������� ����� �����

5DVLR�PRO�PLQ\DN�LNDQ���DVDP�ODXUDW� ���������GHQJDQ�SHQDPEDKDQ�PROHFXODU�

VLHYHV�GDQ�ODPD�LQNXEDVL����MDP�SDGD�VXKX����o&���

KESIMPULAN

$PRELOLVDVL� HQ]LP� GLODNXNDQ� GHQJDQ� PHWRGH� LNDWDQ�

NRYDOHQ� GHQJDQ� HSLNORURKLGULQ� VHEDJDL� UHDJHQ� ELIXQJVLRQDO�

\DQJ� PHQJDNWLYDVL� PDWULNV� ]LUNRQLD� DJDURVD� XQWXN� GDSDW�

PHQJLNDW� OLSDVH�&DQGLGD� UXJRVD� VHFDUD� NRYDOHQ� $NWLYLWDV�

VSH�VL¿N�\DQJ�WHUWLQJJL�VHEHVDU������8�PJ�SURWHLQ�SDGD�HQ]LP�

OLSDVH� DPRELO� GHQJDQ� NDQGXQJDQ� JXJXV� HSRNVLGD� VHEDQ\DN�

����PPRO�JU�PDWULNV� (¿VLHQVL�DPRELOLVDVL�EHUGDVDU�DNWLYLWDV�

HQ]LP� UHODWLI� WHUKDGDS� WRWDO� HQ]LP� WHULNDW� SDGD�PDWULNV� VH�

EHVDU��������� Estimasi umur simpan lipase amobil hingga 

DNWLYLWDV�PHQXUXQ������DGDODK������PLQJJX��GHQJDQ�NRQGLVL��

S+����SDGD�VXKX�SHQ\LPSDQDQ��o&��3HQJJXQDDQ�OLSDVH�DPRELO�

GDODP�UHDNVL�LQWHUHVWHUL¿NDVL�DQWDUD�PLQ\DN�LNDQ�GHQJDQ�DVDP�

ODXUDW�GHQJDQ�UDVLR�PRO�PLQ\DN�LNDQ���DVDP�ODXUDW� ��� �����

PHQJKDVLONDQ�LQNRUSRUDVL�ODXUDW�VHEHVDU��������GHQJDQ�VXKX�

UHDNVL����o&�GDQ�GXUDVL�LQNXEDVL����MDP��3UR¿O�JOLVHULGD�GDUL�

KDVLO�UHDNVL�LQWHUHVWHUL¿NDVL�DGDODK���������WULJOLVHULGD��������

��GLJOLVHULGD�GDQ�WLGDN�WHUGHWHNVL�DGDQ\D�PRQRJOLVHULGD�

UCAPAN TERIMA KASIH

8FDSDQ�WHULPD�NDVLK�GDQ�SHQJKDUJDDQ�GLWXMXNDQ�NHSDGD�

DOPDUKXP�3URI��7UDQJJRQR�� 3K�'�� DWDV� LGH� GDVDU� SHQHOLWLDQ�

\DQJ�VHNDUDQJ�LQL�WHODK�GDSDW�GLZXMXGNDQ�

DAFTAR  PUSTAKA

$ELJRU��5���0DUPHU��:���)RJOLD��7���-RQHV��.���'L&LFFLR��5���

$VKE\�� 5�� GDQ�8DGLD�� 3�� �������� 3URGXFWLRQ� RI� FRFRD�

EXWWHU�OLNH�IDWV�E\�WKH�OLSDVH�FDWDO\]HG�LQWHUHV�WHUL¿FDWLRQ�

RI��SDOP�RLO�DQG�K\GURJHQDWHG�VR\EHDQ�RLO��-RXUQDO�RI�

WKH�$PHULFDQ�2LO�&KHPLVWV¶�6RFLHW\ 80������������

%DGU��$����������6WXGLHV�RQ�(Q]L\PDWLF�6\QWKHVLV�RI�1DWXUDO�

(WK\O� $FHWDWH� LQ� 1RQ�&RQYHQWLRQDO� 0HGLD�� 3K�'�

'LVVHUWDWLRQ��5HVHDFK�,QVWLWXWH�RI�&KHPLFDO�DQG�3URFHVV�

(QJLQHHULQJ��9HVSUHP�

%H]EUDGLFD��5���.DUDOD]LF�� ,���2JQMDQRYLF��1��GDQ�0LMLQ��'��

��������6WXGLHV�RQ�VSHFL¿FLW\�RI�&DQGLGD�UXJRVD�OLSDVH�

FDWDO\]HG� HVWHUL¿FDWLRQ� UHDFWLRQV� LQ� RUJDQLF� PHGLD��

-RXUQDO�RI�WKH�6HUELDQ�&KHPLFDO�6RFLHW\  71��������

&DUGLDV��+�&�7���*ULQLQJHU��&�&���7UHYLVDQ��+�&���*XLVDQ��-�0��

GDQ�*LRUGDQR��5�,�&����������,QÀXHQFH�RI�DFWLYDWLRQ�RQ�

WKH�PXOWLSRLQW� LPPRELOL]DWLRQ� RI� SHQLFLOOLQ�*� DF\ODVH�

on macroporous silica. %UD]LOLDQ�-RXUQDO�RI�&KHPLFDO�

Engineering 16����������

&DUOVVRQ�� -��� $[HQ�� 5�� GDQ� 8QJH�� 7�� �������� 5HYHUVLEOH��

FRYDOHQW�LPPRELOL]DWLRQ�RI�HQ]\PHV�E\�WKLRO�disulphide 

interchange. (XURSHDQ� -RXUQDO� RI� %LRFKHPLVWU\ 59: 

��������

&DUU��3��GDQ�%RZHUV��/����������,PPRELOL]HG�(Q]\PH�LQ�$QD�

O\WLFDO� DQG�&OLQLFDO�&KHPLVWU\��)XQGDPHQWDO� DQG�$S-

SOLFDWLRQ��:LOH\�,QWHUVFLHQFH�3XEOLFDWLRQ��1HZ�<RUN�

&DVWUR�� +�)��� 6LOYD�� 0�/�&�3�� GDQ� 6LOYD�� *�/�-�3�� ��������

(YD�OXDWLRDQ� RI� LQRUJDQLF� PDWUL[HV� DV� VXSSRUWV� IRU�

LPPRELOL]DWLRQ� RI�PLFURELDO� OLSDVH��%UD]LOLDQ� -RXUQDO�

RI�&KHPLFDO�(QJLQHHULQJ 17������

&KLEDWD��,����������,PPRELOL]HG�(Q]\PH��+DOVWHG�3UHVV�%RRN��

1HZ�<RUN

&KULVWRSKH��$����������6WUXFWXUDO�0RGL¿HG�)RRG�)DWV��6\Q�

WKHVLV��%LRFKHPLVWU\��DQG�8VH��$2&6�3UHVV��,OOLQRLV

&RDWHV�� -�� �������� ,QWHUSUHWDWLRQ� RI� ,QIUDUHG� 6SHFWUD�� $�

3UDFWLFDO� $SSURDFK�� (QF\FORSHGLD� RI� $QDO\WLFDO�

&KHPLVWU\��-RKQ�:LOH\�DQG�6RQV�/WG��&KLFKHVWHU

'HQJ��+���;X��.���/LX��=���:X��-��GDQ�<H��3����������$GVRUS�WLRQ�

LPPRELOL]DWLRQ�RI�&DQGLGD�UXJRVD�OLSVHV�RQ�SRO\SURS\O�

HQH�KROORZ�¿EHU�PLFUR¿OWUDWLRQ�PHPEUDQHV�PRGL¿HG�E\�

K\GURSKRELF�SRO\SHSWLGHV��(Q]\PH�DQG�0LFURELDO�7HFK-

QRORJ\ 35����������

'LMNVWUD��=����������7KH�3RWHQWLDO�RI�(Q]\PDWLF�&DWDO\VLV�LQ�

6XSHUFULWLFDO� )OXLGV�� 3K�'�� 'LVVHUWDWLRQ�� (LQGKRYHQ�

8QLYHUVLW\�RI�7HFKQRORJ\�

)HVVHQGHQ�� 5�-�� GDQ� )HVVHQGHQ�� -�6�� ��������2UJDQLF� &KH�

mistry��:DGVZRUWK��86$

*DXU��5���3DQW��+��� -DLQ��5��GDQ�.KDUH��6�.�� ��������*D�ODF�

to�ROLJRVDFFKDULGH� V\QWKHVLV� E\� LPPRELOL]HG� $V�SHU�
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JLOOXV�RU\]DH E�galactosidas. )RRG�&KHPLVWU\ 97������

����

*KD]DOL��+�0���+DPLGDK��6��GDQ�&KH�0DQ��<�%����������(Q]\�

PDWLF�WUDQVHVWHUL¿FDWLRQ�RI�3DOP�2OHLQ�ZLWK�QRQ�VSHFL¿F�

DQG�����±�VSHFL¿F�OLSDVH��-RXUQDO�RI� WKH�$PHULFDQ�2LO�

&KHPLVWV¶�6RFLHW\ 72������±�����

+DPDP�� )�� GDQ� 6KDKLGL�� )�� �������� 6WUXFWXUHG� OLSLGV� IURP�

KLJK�ODXUDWH� FDQROD� RLO� DQG� ORQJ�FKDLQ� RPHJD��� IDWW\�

acids. -RXUQDO� RI� WKH�$PHULFDQ�2LO� &KHPLVWV¶� 6RFLHW\ 

82����������

+DQVHQ�� 7�7�� GDQ� (LJWYHG�� 3�� �������� $� QHZ� LPPRELOL]HG�

OLSDVH� IRU� RLO� DQG� IDW�PRGL¿FDWLRQ��$2&6�3URFHHGLQJ 

��������

+HUDZDQ��7�� ��������/LSDVH�&DWDOL]HG�7UDQVHVWHUL¿FDWLRQ�RI�

3ODW�2LOV�ZLWK�'LDON\O�&DUERQDWHV�� 3K�'��'LVHUWDWLRQ��

9RQ�GHU�)DNXOWDW� IXU�0DWKHPDWLN�� ,QIRUPDWLN�XQG�1D�

WXUZLVVHQVFDIWHQ�GHU�5KHLQLVFK�±�:HVWIDOLVFKHQ�7HFKQL�

VFKHQ�+RFKVFXOH�$DFKHQ�

+LGD\DW�� &��� 1DNDMLPD�� 0��� 7DNDJL�� 0�� GDQ� <RVKLGD�� 0��

��������'HYHORSPHQW�RI�QHZ�G\H�PHWDO�$JDURVH�coated 

DOXPLQD�PDWUL[�DQG�HOXWLRQ�VWUDWHJ\�IRU�SXUL¿FDWLRQ�RI�

$OFRKRO�GHKLGURJHQDVH��-RXUQDO�RI�%LRVFLHQFH�DQG�%LR-

engineering 95����������

,83$&����������&ODVVL¿FDWLRQ�DQG�FKHPLFDO�FKDUDFWHULVWLFV�RI�

LPPRELOL]HG�HQ]\PH��7HFKQLFDO�5HSRUW���3XUH�DQG�$S-

SOLHG�&KHPLVWU\ 67����������

-D\��5�5���/XFDV��+�/��GDQ�3UHVVPDQ��'����������'LUHFW�WLWUD�

WLRQ� HSR[\� FRPSRXQG�� $QDO\WLFDO� &KHPLVWU\ 36�� ����

����

-HQFNV��:�3����������&DWDO\VLV�LQ�&KHPLVWU\�DQG�(Q]\PRORJ\� 

'RYHU��1HZ�<RUN�

0DLD�� 0�� GH�0�'��� 0RUDLV�� 0�0�&��� 0RUDLV� -U�� 0�$�� GDQ�

0HOR��(�+�0����������3URGXFWLRQ�RI�H[WUDFHOOXODU�OLSDVH�

E\� WKH� SK\WRSDWKRJHQLF� IXQJXV�)XVDULXQ� 6RODQL� )6���

5HYLVWD�GH�0LFURELRORJLD 30����������

.DZDVKLPD��$���6KLPDGD��<���1DJDR��7���2KDUD��$���0DWVXKL�

VD��7���6XJLKDUD��$��GDQ�7RPLQDJD��<����������3URGXFWLRQ�

RI�VWUXFWXUHG�7$*�5LFK�LQ�����'LFDSUR\O�����OLQROHQR\O�

JO\FHURO�IURP�ERUDJH�RLO��-RXUQDO�RI�WKH�$PHULFDQ�2LO�

&KHPLVWV¶�6RFLHW\ 79����������

/RUHQWH��*�)��7HUUHQL��0���0DWHR��&���%DVWLGD��$���/DIXHQWH��

5�)���'DOPDVHV��3���+XJXHW��-��GDQ�*XLVDQ����������0RG�

XODWLRQ�RI� OLSDVH�SURSHUWLHV� LQ�PDFUR�DTXHRXV� V\VWHPV�

E\�FRQWUROOHG�HQ]\PH�LPPRELOL]DWLRQ��HQDQWLRVHOHFWLYH�

K\GURO\VLV�RI�FKLUDO�HVWHU�E\�LPPRELOL]HG�3VHXGRPRQDV�

lipase. -RXUQDO� RI� (Q]\PH� DQG�0LFURELDO� 7HFKQRORJ\ 

28����������

0DUDQJRQL��$�*��GDQ�5RXVVHDX��'����������(QJLQHHULQJ�WULD�

F\OJO\FHUROV��7KH� UROH� RI� LQWHUHVWHUL¿FDWLRQ��7UHQGV� LQ�

)RRG�6FLHQFH�DQG�7HFKQRORJ\ 6����������

0DUVHQR��'��� ,QGUDWL��5�� GDQ�2KWD��<�� ��������$�6LPSOL¿HG�

PHWKRG�IRU�GHWHUPLQDWLRQ�RI�IUHH�IDWW\�DFLGV�IRU�VROXEOH�

DQG�LPPRELOL]HG�OLSDVH�DVVD\��,QGRQHVLDQ�)RRG�DQG�1X-

trition Progress 5��������

0DWHR��&���$ELDQ��2���)HUQDQGH]��5��GDQ�*XLVDQ���������,Q�

FUHDVH�LQ�FRQIRUPDWLRQDO�VWDELOLW\�RI�HQ]LPHV�LPPREL�

OL]HG�RQ�HSR[\���DFWLYDWHG�VXSSRUW�E\�IDYRULQJ�DGGLWLRQ�

DO�PXOWLSRLQW� FRYDOHQW� DWWDFKPHQW�� -RXUQDO� RI�(Q]\PH�

DQG�0LFURELDO�7HFKQRORJ\ 26����������

0DWVXPRWR��,��GDQ�0L]XQR��,����������$FWLYDWLRQ�RI�VHSKDURVH�

ZLWK�HSLFKORURK\GULQ�DQG�VXEVHTXHQW�LPPRELOL]DWLRQ�RI�

OLJDQG� IRU� DI¿QLW\� DGVRUEHQW�� -RXUQDO� RI� %LRFKHPLVWU\ 

85������������

1DJDR�� 7��� 6KLPDGD�� <��� 6XJLKDUD�� $��� 0XUDWD�� $��� .RPH�

PXVKL��6��GDQ�7RPLQDJD��<����������8VH�RI�WKHUPRVWDEOH�

IXVDULXP�KHWHURVSRUXP� OLSDVH� IRU�SURGXFWLRQ�RI� VWUXF�

tured lipid containing oleic and palmitic acids in or�

JDQLF�VROYHQW�IUHH�V\VWHP��-RXUQDO�RI�WKH�$PHULFDQ�2LO�

&KHPLVWV¶�6RFLHW\�78����������

5DR��5�%��0DQRKDU��.���6DPELDK�GDQ�/RNHVK��%�5�� ��������

(Q]\PDWLF�DFLGRO\VLV�LQ�KH[DQH�WR�SURGXFH�Q���RU�Q�6 

)$�HQULFKHG� VWUXFNWXUHG� OLSLGV� IURP�FRFRQXW� RLO��2S�

WLPL]DWLRQ�RI� UHDFWLRQV�E\� UHVSRQVH� VXUIDFH�PHWKRGRO�

RJ\��-RXUQDO�RI�WKH�$PHULFDQ�2LO�&KHPLVWV¶�6RFLHW\ 70: 

��������

6KLPDGD��<���:DWDQDEH��<���.DZDVKLPD��$���$NLPRWR��.���)X�

MLNDZD��6���7RPLQDJD��<��GDQ�6XJLKDUD��$����������(Q]\�

PDWLF�IUDFWLRQDWLRQ�DQG�HQULFKPHQW�RI�Q���38)$��Jour-

QDO�RI�WKH�$PHULFDQ�2LO�&KHPLVWV¶�6RFLHW\�80��������
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DQG�$SSOLFDWLRQ�LQ�%LRWHFKQRORJ\��:LOH\��1HZ�<RUN

7UHYLVDQ��&�+���%HUJDPR��(�3���&RQWLHUR��-���+RMR��2��GDQ�0RQ�

WL��5����������E�*DODNWRVLGDVH�LPPRELOL]DWLRQ�RQ�FRQ�

trolled pore silica. %UD]LOLDQ�-RXUQDO�RI�&KHPLFDO�(QJL-

neering 14, GRL����������6�����������������������

:DQJ��7���/L��+���1LH��.��GDQ�7DQ��7����������,PPRELOL]DWLRQ�

RI�OLSDVH�RQ�HSR[\�DFWLYDWHG���o���D�'�*OXFDQ�LVROD�
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