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ABSTRAK

3HPHNDWDQ�NRQVHQWUDW�NDFDQJ�KLMDX�WHUIHUPHQWDVL�VHEDJDL�SURELRWLN�LQJUHGLHQW�PHQJJXQDNDQ�VLVWHP�QDQR¿OWUDVL�GHQ-

JDQ�ZDNWX�\DQJ�VHPDNLQ�PHQLQJNDW�SDGD�WHNDQDQ�	�NHFHSDWDQ�PRWRU�WHWDS�PHUXSDNDQ�XSD\D�XQWXN�PHPSHUROHK�NRQ-

GLVL�RSHUDVL�RSWLPDO� VHKLQJJD�GLKDVLONDQ�SURGXN� IXQJVLQDO� VDYRU\�GHQJDQ� WRWDO�%$/�GDQ�NRPSRVLVL� WHUEDLN��3URVHV�

SHPHNDWDQ�GLODNXNDQ�VHODPD������������������������������������������GDQ�����PHQLW��WHNDQDQ����EDU��IUHNZHQVL�PRWRU�

SRPSD����+]��VXKX�UXDQJ��SDGD�VXEVWUDW�NDFDQJ�KLMDX�WHUIHUPHQWDVL�ROHK�5KL]RSXV�&
�  
\DQJ�GLIHUPHQWDVL�ROHK�%$/�SDGD�

VXKX�����&�VHODPD����MDP�PHQJJXQDNDQ�FDPSXUDQ�/��EXOJDULFXV�GDQ�6��WKHUPRSKLOXV�GDQ�GLSHUND\D�GHQJDQ�VXVX�VNLP��

+DVLO�SHQHOLWLDQ�PHQXQMXNNDQ�EDKZD�SHQLQJNDWDQ�ZDNWX�SURVHV�DNDQ�PHQXUXQNDQ�ÀXNV�EDKDQ�QDPXQ�PHQLQJNDWNDQ�

NRPSRVLVL�UHWHQWDW�WHUKDGDS�WRWDO�%$/��WRWDO�VROLG��WRWDO�DVDP��SURWHLQ�WHUODUXW��JXOD�SHUHGXNVL�VHGDQJNDQ�NDGDU�JDUDP�

FHQGHUXQJ�PHQXUXQ��%HUGDVDUNDQ�MXPODK�%$/�GDQ�HIHVLHQVL�SURVHV��:DNWX�SHPHNDWDQ�����PHQLW�DGDODK�RSWLPDO�GDODP�

GDODP�PHQJKDVLONDQ�UHWHQWDW�VHEDJDL�SURELRWLN�VDYRU\�GHQJDQ�WRWDO�SDGDWDQ�NHULQJ����������WRWDO�DVDP���������SURWHLQ�

WHUODUXW�������PJ�P/��JXOD�SHUHGXNVL�������PJ�P/��JDUDP��������GDQ�MXPODK�%$/�����[������FIX�P/�GDQ�ÀXNV�SHUPHDW���

/�P��MDP�VHGDQJNDQ�SHUPHDW�VHEDJDL�SURGXN�VDPSLQJ�\DQJ�EHUSRWHQVL�VHEDJDL�DFLGXODQW�EHUSURELRWLN�GHQJDQ�NDQGXQ-

JDQ�WRWDO�SDGDWDQ�NHULQJ���������WRWDO�DVDP���������SURWHLQ�WHUODUXW�������PJ�P/��JXOD�SHUHGXNVL�������PJ�P/��JDUDP�

�������GDQ�MXPODK�%$/�����[�����FIX�PO�

 

Kata kunci��1DQR¿OWUDVL��1)���NDFDQJ�KLMDX��3KDVHROXV�UDGLDWXV�/���WHUIHUPHQWDVL��UHWHQWDW�NRQVHQWUDW��SURELRWLN

ABSTRACT

&RQFHQWUDWLRQ�RI�IHUPHQWHG�0XQJ�EHDQV�DV�LQJUHGLHQW�SURELRWLF�WKURXJK�1DQR¿OWUDWLRQ�DW�¿[HG�SXPS�PRWRU�IUHTXHQF\�

DQG�SUHVVXUH� IRU� ORQJ� WLPH�ZDV�DQ� LPSRUWDQW�HIIRUW� WR�UHDFK�RSWLPDO�RSHUDWLRQ�FRQGLWLRQ��VR� LW� LV�JHQHUDWHG�VDYRU\�

IXQFWLRQDO�SURGXFW�ZLWK�WKH�EHVW�WRWDO�/$%�FRXQW�DQG�FRPSRVLWLRQ��&RQFHQWUDWLRQ�SURFHVV�RI�IHUPHQWHG�0XQJ�EHDQV�

VXEVWUDWHV�E\�5KL]RSXV�&
��
IHUPHQWHG�E\�/$%�XVLQJ�PL[HG�FXOWXUHV�RI�/��EXOJDULFXV�DQG�6��WKHUPRSKLOXV�DQG�HQULFKHG�

E\�IXOO�FUHDP�PLON�DW�����&�IRU����KRXUV�ZDV�SHUIRUPHG�DW�SXPS�PRWRU�IUHTXHQF\�RI����+]��URRP�WHPSHUDWXUH�DQG�

SUHVVXUH�RI����EDU�IRU������������������������������������������DQG�����PLQXWHV��UHVSHFWLYHO\��7KH�UHVXOW�RI�DFWLYLW\�

GHPRQVWUDWHG�WKDW�ORQJ�WLPH�RI�FRQFHQWUDWLRQ�SURFHVV�ZRXOG�UHGXFH�SHUPHDWH�ÀX[���LQFUHDVHG�UHWHQWDWH�FRPSRVLWLRQ�RI�

WRWDO�/$%�FRXQW��WRWDO�VROLGV��WRWDO�DFLGV��GLVVROYHG�SURWHLQ�DQG�UHGXFLQJ�VXJDU��ZKLOH�VDOW�FRQFHQWUDWLRQ�ZRXOG�EH�GH-

FOLQHG��%DVHG�RQ�WRWDO�/$%�FRXQW�DQG�SURFHVV�HI¿FLHQF\��RSWLPDO�WLPH�RI�FRQFHQWUDWLRQ�WR�JHQHUDWH�UHWHQWDWH�DV�VDYRU\�

SURELRWLF�ZDV�����PLQXWHV�ZLWK�FRQFHQWUDWLRQV�RI�WRWDO�VROLGV�RI����������WRWDO�DFLGV�RI���������GLVVROYHG�SURWHLQ�RI������

PJ�P/��UHGXFLQJ�VXJDU�RI�������PJ�P/��VDOW�RI��������DQG�WRWDO�/$%�FRXQW�RI�����[������FIX�P/��ZKHUHDV�SHUPHDWH�DV�

VLGH�SURGXFW�FRXOG�EH�XVHG�DV�SURELRWLF�DFLGXOHQW�JDYH�ÀX[�RI����/�P��KRXU�ZLWK�FRQFHQWUDWLRQV�RI�WRWDO�VROLGV�RI������

���WRWDO�DFLGV�RI���������GLVVROYHG�SURWHLQ�RI�������PJ�P/��UHGXFLQJ�VXJDU�RI��������PJ�P/��VDOW�RI���������DQG�WRWDO�

/$%�FRXQW�RI�����[�����FIX�P/�
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PENDAHULUAN 

.RPELQDVL�DQWDUD�SURGXN�SDQJDQ�IHUPHQWDVL�EHUVXPEHU�

SURWHLQ� QDEDWL� GDQ� SURELRWLN�PHUXSDNDQ� VXDWX� VLQHUJL� \DQJ�

EHUSRWHQVL�VHEDJDL�SDQJDQ�IXQJVLRQDO�GDQ�SHUROHKDQ�SURGXN�

SDQJDQ�EHUVLIDW�LQRYDWLI��3HUSDGXDQ�DQWDUD�SDQJDQ�IHUPHQWDVL�

sebagai ÀDYRU� VDYRU\� GDQ� SURELRWLN� PHPXQJNLQNDQ� GLNRQ�

VXPVLQ\D�SURELRWLN�GHQJDQ�FDUD��EHUEHGD��.DFDQJ�NDFDQJDQ�

WHU�IHUPHQWDVL� ROHK� 5KL]RSXV� VS�&
1
� \DQJ� GLNHQDO� VHEDJDL�

YHJHWDEOH�EURWK��NDOGX�QDEDWL��PHUXSDNDQ�SURGXN�seasoning 

serupa dengan miso di Jepang, chiang�GL�&KLQD�DWDX�WDXFKR 

GL� ,QGRQHVLD� �6XVLORZDWL� GNN��� �������)HUPHQWDVL� FDPSXUDQ�

/DFWREDFLOOXV EXOJDULFXV� �/�� EXOJDULFXV�� GDQ� 6WUHSWRFRFFXV�

WKHUPRSKLOXV��6��WKHUPRSKLOXV��SDGD�NDOGX�QDEDWL�DNDQ�PHQJ�

KDVLONDQ� VHQ\DZD�VHQ\DZD� RUJDQLN� \DQJ� HQDN� GDQ� VSHVL¿N�

VHODLQ� GDUL� VHQ\DZD�VHQ\DZD� YRODWLO� GDQ� DVDP� ODNWDW� \DQJ�

GLSHUROHK�GDUL� IHUPHQWDVL�%DNWHUL�$VDP�/DNWDW� �%$/��\DQJ�

PHUXSDNDQ� SURELRWLN� �7DPLPH� GDQ�0DUVKDOO�������� 3URGXN�

seasoning�EHUSURELRWLN�LQL�GDSDW�GLDSOLNDVLNDQ�GHQJDQ�PHP�

IRUWL¿NDVLNDQ�SDGD�DQHND�VDXV�DWDX�VHEDJDL�EDKDQ�coating pada 

VQDFN�VHWHODK�PHODOXL�SURVHV�LQVWDQLVDVL�SDGD�VXKX�UHQGDK�

8QWXN� PHPSHUROHK� NDOGX� QDEDWL� EHUSURELRWLN� GHQJDQ�

NHSHNDWDQ�WLQJJL�\DQJ�PHQJDQGXQJ�MXPODK�VHO�%$/�RSWLPDO�

GLODNXNDQ� SHPHNDWDQ� PHQJJXQDNDQ� VLVWHP� QDQR¿OWUDVL��

6LV�WHP� QDQR¿OWUDVL� VHFDUD� OXDV� WHODK� GLWHUDSNDQ� GL� LQGXVWUL�

LQGXVWUL� IDUPDVL�� ELRWHNQRORJL��PDNDQDQ� GDQ�PLQXPDQ�� GDQ�

SURGXN�RODKDQ�VXVX��0HPEUDQ�QDQR¿OWUDVL�\DQJ�PHUXSDNDQ�

MHQLV� PHPEUDQ� UHODWLI� EDUX� GL\DNLQL� PHPLOLNL� XNXUDQ� SRUL�

SRUL� EHUNLVDU� DQWDUD� �� ±� ��� QDQRPHWHU� �QP�� GDQ� PDPSX�

PHPLVDKNDQ�DQLRQ�PRQRYDOHQW�VHUWD�DQLRQ�GL��	�PXOWLYDOHQW�

GDQ� VHQ\DZD�VHQ\DZD� RUJDQLN� EHUEHUDW� PROHNXO� VHNLWDU�

���� �� ���� 'DOWRQ� GHQJDQ� WHNDQDQ� RSHUDVL� DQWDUD� �±��� EDU�

�$QRQLP�� ������� 0HPEUDQ� QDQR¿OWUDVL� PHQDKDQ� SDUWLNHO�

SDUWLNHO�VROXW�JXOD�GDQ�JDUDP�PXOWLYDOHQW��WHWDSL�PHOHZDWNDQ�

VHMXPODK�EHVDU�JDUDP�JDUDP�PRQRYDOHQW��3DGD�QDQR¿OWUDVL��

KDVLO� SURVHV� EHUXSD� SHUPHDW� \DQJ� PHQJDQGXQJ� JDUDP� GDQ�

VROXW� GHQJDQ� XNXUDQ� SDUWLNHO� �� �� ±� ��� QP� GDQ� NRQVHQWUDW�

\DQJ� PHQJDQGXQJ� VROXW� GHQJDQ� XNXUDQ� SDUWLNHO� !� �� ±� ���

QP��VHSHUWL�SURWHLQ��OHPDN��JXOD��%UXJJHQ�GNN��������'DODP�

NDLWDQQ\D�GHQJDQ�SURVHV�SHPHNDWDQ�NDOGX�QDEDWL�EHUSURELRWLN�

GHQJDQ� XNXUDQ� %$/� OHELK� EHVDU� GDULSDGD� XNXUDQ� SRUL�SRUL�

PHPEUDQ�QDQR¿OWUDVL�PHPXQJNLQNDQ�WHUWDKDQQ\D�%$/�SDGD�

SHUPXNDDQ� PHPEUDQ� VHKLQJJD� PHQLQJNDWNDQ� MXPODKQ\D�

GDODP�NRQVHQWUDW��/���EXOJDULFXV�VHSHUWL�%$/�SDGD�XPXPQ\D��

EHUEHQWXN�EDWDQJ�GHQJDQ�NLVDUDQ�XNXUDQ�����������[���������P�

�%DWW�GNN��������QDPXQ�SDGD�NRQGLVL�WHUWHQWX�GDSDW�EHUEHQWXN�

VHGLNLW�EXODW��VHGDQJNDQ�6��WKHUPRSKLOXV�EHUEHQWXN�EXODW�DWDX�

PHQ\HUXSDL�WHOXU�GHQJDQ�GLDPHWHU�NXUDQJ�DWDX�VDPD�GHQJDQ�

���P�GDQ�PHPEHQWXN� UDQWDL� �6DOPLQHQ�GDQ�:ULJKW�� �������

'HQJDQ�XNXUDQ�WHUVHEXW�PHPXQJNLQNDQ�%$/�GDSDW�WHUWDKDQ�

ROHK� PHPEUDQ� QDQR¿OWUDVL� VHEDJDL� UHWHQWDW�NRQVHQWUDW� Rleh 

SHQJDUXK�WHNDQDQ�KLGURVWDWLN�\DQJ�WLQJJL.�6HSHUWL�XPXPQ\D�

WHNQRORJL�PHPEUDQ��NLQHUMD�PHPEUDQ�QDQR¿OWUDVL�GLSHQJDUXKL�

ROHK�WHNDQDQ��ZDNWX��ODMX�DOLU�EDKDQ�GDQ�VXKX�RSHUDVL. Kriteria 

NLQHUMD� PHPEUDQ� \DQJ� LGHDO� PHOLSXWL� performance� �ÀXNV�

GDQ� WLQJNDW� H¿VLHQVL� SHPLVDKDQ�� \DQJ� WLQJJL� �&KHU\DQ��

������� 6HODLQ� GLSHQJDUXKL� ROHK� NRQGLVL� RSHUDVL�� PDWHUL�

EDKDQ�PHPEUDQ�GDQ�MHQLV�EDKDQ�MXJD�EHUSHQJDUXK�WHUKDGDS�

SHUROHKDQ� NRPSRVLVL� SHUPHDW� PDXSXQ� UHWHQWDW�NRQVHQWUDW��

8PSDQ� �IHHG�� EHUXSD� VXVSHQVL� GHQJDQ� WLQJNDW� NHDVDPDQ�

WLQJJL�GDQ�EHULVL�PLNURED�KLGXS�PHPXQJNLQNDQ�GLSHUROHKQ\D�

KDVLO�SHPHNDWDQ�EHUEHGD�EDLN�GDUL�NRPSRVLVL�QXWULVL�PDXSXQ�

YLDELOLWDV�%$/�

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

NRQGLVL� RSHUDVL� RSWLPDO� SDGD� SURVHV� SHPHNDWDQ� ELRPDVVD�

NDFDQJ� KLMDX� WHUIHUPHQWDVL� VHEDJDL� LQJUHGLHQW� EHUSURELRWLN�

PHODOXL�PHPEUDQ�QDQR¿OWUDVL�SDGD�IUHNXHQVL�PRWRU�SRPSD����

+]��VXKX�NDPDU�GDQ�WHNDQDQ�RSHUDVL����EDU�VHODPD�������������

������������������������GDQ�����PHQLW�VHKLQJJD�GLKDVLONDQ�

SURGXN� IXQJVLRQDO� VDYRU\�GHQJDQ� WRWDO�%$/�GDQ�NRPSRVLVL�

WHUEDLN�

METODE PENELITIAN

Bahan dan Peralatan

%DKDQ�EDKDQ�\DQJ�GLJXQDNDQ�GDODP�NHJLDWDQ�SHUFREDDQ�

EHUXSD�NRQVHQWUDW�NDFDQJ�KLMDX� WHUIHUPHQWDVL�ROHK�5KL]RSXV 

VS�&�� VHEDJDL� KDVLO� SHPXUQLDQ� NDFDQJ� KLMDX� WHUIHUPHQWDVL�

PHODOXL�PHPEUDQ�PLNUR¿OWUDVL��0)��������P��NXOWXU�FDPSXUDQ�

\DQJ�PHUXSDNDQ�VWUDLQ�\RJXUW�GDUL�/DFWREDFLOOXV EXOJDULFXV 

dan� 6WUHSWRFRFFXV� WKHUPRSKLOXV� �3XVDW� 3HQHOLWLDQ� .LPLD�

/,3,���PHPEUDQ�0)�GDQ�QDQR¿OWUDVL� �1)���'66��'HQPDUN��

VHUWD�EDKDQ�EDKDQ�NLPLD�JUDGH�DQDOLWLN�GDUL�(��0HUFN�

3HUDODWDQ� XWDPD� \DQJ� GLSHUJXQDNDQ� GDODP� NHJLDWDQ�

LQL� EHUXSD� DXWRFODYH�� LQFXEDWRU�� VLVWHP� IHUPHQWDVL� VNDOD�

ODERUDWRULXP��PRGXO�PHPEUDQ�0)�8)�1)�52� �'66�� 'HQ�

PDUN�� �$QRQLP�� ������� VSHNWURIRWRPHWHU�� GDQ� LQVWUXPHQ�

XQWXN�DQDOLVLV�NLPLD�GDQ�SHQJDPDWDQ�DVSHN�PLNURELRORJL�GDUL�

SURGXN�

Rancangan Percobaan

3URVHV� SHPHNDWDQ� WHUKDGDS� NRQVHQWUDW� NDFDQJ� KLMDX�

WHUIHUPHQWDVL� ROHK�5KL]RSXV� VS�&
1
 sebagai hasil pemurnian 

PHODOXL�PHPEUDQ�PLNUR¿OWUDVL��0)��������P�GDQ�GLLQRNXODVL�

ROHK� FDPSXUDQ� NXOWXU� VWDUWHU� \RJXUW� /�� EXOJDULFXV� dan� 6��

WKHUPRSKLOXV� GLODNXNDQ� PHQJJXQDNDQ� VLVWHP� PHPEUDQ�

1DQR¿OWUDVL� �1)�� SDGD� ODMX� DOLU� ��/�PHQLW�� VXKX� ��� o&�GDQ�

WHNDQDQ����EDU�VHODPD��������������������������������������

����GDQ�����PHQLW��6HODPD�SURVHV�SHPHNDWDQ��VDPSHO�IHHG�

NRQVHQWUDW�UHWHQWDW�GDQ�SHUPHDW�GLDQDOLVLV�VHWLDS����PHQLW�



AGRITECH, Vol. 29, No. 3, Agustus 2009

���

3HQJDPDWDQ�NLQHUMD�PHPEUDQ�1)�EHUXSD�ÀXNV�SHUPHDW��

$QDOLVLV� \DQJ� GLODNXNDQ� WHUKDGDS� NRPSRVLVL� ELRPDVVD� ND�

FDQJ� KLMDX� WHUIHUPHQWDVL� EHUSURELRWLN� �IHHG��� SURELRWLN�

LQJUHGLHQW� �UHWHQWDW�� GDQ� SHUPHDW� PHOLSXWL� SDGDWDQ� WRWDO�

�PHWRGD�*UDYLPHWULN���SDGDWDQ�WHUODUXW��+DQG�5HIUDFWRPHWHU�

$7$*2��� SURWHLQ� WHUODUXW� �PHWRGD� /RZU\��� JXOD� SHUHGXNVL�

�PHWRGD�6RPRJ\L�±�1HOVRQ���WRWDO�DVDP���PHWRGD�WLWUDVL���GDQ�

JDUDP� �+DQG� 6DOLQLW\� PHWHU�� �$�2�$�&��� ������� VHPHQWDUD�

MXPODK�%$/�WRWDO�GLKLWXQJ�PHQXUXW�PHWRGD�SRXU�SODWH�SDGD�

DJDU�056��PHWRGD�2;2,'���3HUFREDDQ�GLODNXNDQ�GHQJDQ���

NDOL�XODQJDQ��

Pembuatan dan Pemekatan Biomassa Kacang Hijau 

7HUIHUPHQWDVL� %HUSURELRWLN�0HODOXL�0HPEUDQ� 1DQR¿O�

trasi (NF)

3HPEXDWDQ�ELRPDVVD�SURELRWLN�GDUL�NDFDQJ�KLMDX�WHUIHU�

PHQWDVL�GLODNXNDQ�GHQJDQ�PHQJLQRNXODVL�NRQVHQWUDW�NDFDQJ�

KLMDX� WHUIHUPHQWDVL� ROHK� 5KL]RSXV� VS�&
1
� \DQJ� GLKDVLONDQ�

GDUL� SHPXUQLDQ�PHODOXL�PHPEUDQH�0)�������P�GHQJDQ����

���E�Y��FDPSXUDQ�NXOWXU�VWDUWHU�\RJXUW�/��EXOJDULFXV�dan�6��

WKHUPRSKLOXV��'DODP�IHUPHQWDVL� LQL�GLWDPEDKNDQ�VXVX�VNLP�

VHEDJDL� VXPEHU� ODNWRVD� XQWXN� SHUWXPEXKDQ� %$/� KLQJJD�

NRQVHQWUDVL�SURWHLQ�WRWDO�PHQFDSDL������E�Y��GDQ�VXNURVD����

���E�Y���&DPSXUDQ�LQL�NHPXGLDQ�GLLQNXEDVL�SDGD�VXKX����o&�

VHODPD���� MDP�VHKLQJJD�GLKDVLONDQ�ELRPDVVD�SURELRWLN�GDUL�

NDFDQJ� KLMDX� WHUIHUPHQWDVL�� *XQD� PHPSHUROHK� NRQVHQWUDW�

ELRPDVVD�SURELRWLN�GDUL�NDFDQJ�KLMDX�WHUIHUPHQWDVL�GLODNXNDQ�

SHPHNDWDQ�PHODOXL�PHPEUDQ�1)�

6HEDQ\DN� �� /� ELRPDVVD� SURELRWLN� GDUL� NDFDQJ� KLMDX�

WHUIHUPHQWDVL� VHEDJDL� IHHG�GDODP� WDQNL���/�GLSRPSD� VHFDUD�

WDQJHQVLDO�FURVV� ÀRZ� PHQJJXQDNDQ� 3RVLWLYH� 'LVSODFHPHQW�

3XPS�5DQQLH� ������PHODOXL� ¿OWHU� ���� �P�� VLVWHP� SHQXNDU�

SDQDV� GDQ� PRGXO� PHPEUDQ� 1)�� )HHG�NRQVHQWUDW�UHWHQWDW�

GLDWXU�SDGD�ODMX�DOLU���/�PHQLW��6XKX�IHHG�NRQVHQWUDW�UHWHQWDW�

GDODP� WDQNL� GLVWDELONDQ� GHQJDQ�PHQJJXQDNDQ� FKLOOHU�� 3DGD�

SHUFREDDQ�LQL��VXKX�FKLOOHU�GLDWXU�SDGD����±����o&�GDQ�VXKX�

WDQNL� IHHG�NRQVHQWUDW�UHWHQWDW� GLMDJD� GDQ� GLSHUWDKDQNDQ� SD�

GD� VXKX� UXDQJ� �a� ��� o&��� 7HNDQDQ� RSHUDVL� VHEHVDU� ��� EDU�

GL�FDSDL� GHQJDQ� PHUDWD�UDWDNDQ� WHNDQDQ� RSHUDVL� IHHG� GDQ�

UHWHQWDW��$OLUDQ�FURVV�ÀRZ�SDGD�RSHUDVL�1)��ÀXLGD�GLDOLUNDQ�

PHQXMX�SHUPXNDDQ�PHPEUDQ�1)�GLPDQD� WHUMDGL�SHPLVDKDQ�

NRPSRQHQ�NRPSRQHQ� PDNURPROHNXO�� VXVSHQVL� GDQ� NRORLG�

GDODP� IHHG�� .RPSRQHQ� WHUWRODN� \DQJ� WLGDN� ORORV� PHODOXL�

PHPEUDQ�� GLVLUNXODVLNDQ� VHFDUD� NRQWLQXH� NHGDODP� WDQNL�

IHHG�NRQVHQWUDW�UHWHQWDW� VHEDJDL� UHWHQWDW�� .RPSRQHQ� \DQJ�

lolos melalui membran dipisah sebagai permeat. Proses ini 

VHPDNLQ� ODPD�DNDQ�PHQLQJNDWNDQ�NRQVHQWUDVL� VROXWH�GDODP�

IHHG�NRQVHQWUDW�UHWHQWDW��6HODPD�SURVHV�SHPHNDWDQ��GLODNXNDQ�

VDPSLQJ�WHUKDGDS�SHUPHDW�GDQ�IHHG�NRQVHQWUDW�UHWHQWDW�VHWLDS�

�����������������������������������������GDQ�����PHQLW��6HWHODK�

SURVHV�SHPHNDWDQ�VHOHVDL��PHPEUDQ�SDGD�PRGXO�GLEHUVLKNDQ�

GHQJDQ�PHQJDOLUNDQ�����ODUXWDQ�VRGLXP�KLGURNVLGD�SDGD�ODMX�

DOLU�����/�PHQLW��VXKX����o&�GDQ�WHNDQDQ����EDU�VHODPD����PHQLW��

GLLNXWL� ROHK�SHPELODVDQ�PHQJJXQDNDQ�DLU�5HYHUVH�2VPRVLV�

�52���3HPEXDWDQ�GDQ�SHPHNDWDQ�ELRPDVVD�EHUSURELRWLN�GDUL�

NDFDQJ�KLMDX�WHUIHUPHQWDVL�PHODOXL�PHPEUDQ�1)�GLWXQMXNNDQ�

SDGD�*DPEDU���

&DWDWDQ��� 
.RQVHQWUDW� NDFDQJ� KLMDX� WHUIHUPHQWDVL� ROHK�5KL]RSXV�&
1
� \DQJ�

GLPXUQLNDQ�PHODOXL�PHPEUDQ�0)�������P�

*DPEDU����3HPEXDWDQ�GDQ�SHPHNDWDQ�ELRPDVVD�EHUSURELRWLN�GDUL�NDFDQJ�

KLMDX��WHUIHUPHQWDVL�PHODOXL�PHPEUDQ�1)

HASIL DAN PEMBAHASAN

Karakteristik Biomasa Probiotik dari Kacang Hijau 

Terfermentasi 

.DUDNWHULVWLN� ELRPDVV� SURELRWLN� GDUL� NDFDQJ� KLMDX�

WHUIHUPHQWDVL� PHQJJXQDNDQ� FDPSXUDQ� NXOWXU� VWDUWHU�

\RJXUW�/�� EXOJDULFXV dan 6�� WKHUPRSKLOXV�GLWXQMXNNDQ�SDGD�

JDPEDU� ��� 'DUL� NRPSRVLVL� ELRPDVV� SURELRWLN� GDUL� NDFDQJ�

KLMDX� WHUIHUPHQWDVL�� SURWHLQ� WHUODUXW� GDQ� MXPODK� %$/� WRWDO�

PHUXSDNDQ�NRPSRQHQ�NRPSRQHQ�SDOLQJ�SHQWLQJ��,QL�EHUNDLWDQ�

GHQJDQ�IXQJVL�NRQVHQWUDW�VHEDJDL�DGLWLI�SDQJDQ�SURELRWLN�DWDX�

LQJUHGLHQ� SURELRWLN� VHEDJDL� VXPEHU� SURWHLQ� QDEDWL� GDODP�

SURGXN�SDQJDQ�QDEDWL��.RQVHQWUDVL�SURWHLQ�WHUODUXW�\DQJ�WLQJJL�

�������PJ�P/�� GDODP� ELRPDVV� SURELRWLN� GDUL� NDFDQJ� KLMDX�

����������������������������������

�

������������������������������������������������������������������.RQVHQWUDW�NDFDQJ�KLMDX�WHUIHUPHQWDVL
�

�

����������������������������������������������������������������������6WHULOLVDVL�����&�VHODPD����PHQLW�

�

��������������������������������������������������������������3HQGLQJLQDQ�VDPSDL����
R
&�VHODPD����PHQLW�

&DPSXUDQ�NXOWXU�VWDUWHU������������������������������

�/��EXOJDULFXV�VS��	�6WUHSWRFRFFXV������������������������������3HQFDPSXUDQ��

WKHUPRSKLOXV��������E�Y���������������������������������

VXVX�VNLP�������E�Y����������������������������������������,QNXEDVL����R&�VHODPD����MDP�

JXOD�������E�Y�������

���

���������������������������������������������������������%LRPDVVD�EHUSURELRWLN�NDFDQJ�KLMDX�WHUIHUPHQWDVL���

�

����������������������������������������������������������������������������3HPHNDWDQ�PHPEUDQ�1)��������������3HUPHDW�
������������������������������������������������������������������/�PHQLW�����

R
&�����EDU�	��������PHQLW��

�

��������������������������������������5HWHQWDW�VHEDJDL�LQJUHGLHQW�SURELRWLN�
�

*DPEDU����%LRPDVVD� SURELRWLN� GDUL� NDFDQJ� KLMDX� WHUIHUPHQWDVL� GDQ�

NRPSRVLVLQ\D� \DQJ� GLJXQDNDQ� VHEDJDL� XPSDQ� SDGD� SHPHNDWDQ�

PHODOXL�PHPEUDQ�1)

 

 

 

Komposisi : 
 

Padatan kering         :   16,09 %, 

Padatan terlarut        :   14,5 %, 

Protein terlarut         :    3,425 mg/mL, 

Gula pereduksi         : 127,5 mg/mL, 

Garam                      :    0,6 %, 

Total Asam              :    1,375 %, 

Jumlah BAL total    : 1,2 x 109 cfu/mL.  
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WHUIHUPHQWDVL�PHQXQMXNNDQ�EDQ\DNQ\D�DVDP�DVDP�DPLQR�GDQ�

SHSWLGH�SHSWLGD� EHUEHUDW� PROHNXO� UHQGDK� JXQD� PHQGXNXQJ�

VLIDW�VLIDW� IXQJVLRQDOQ\D� VHEDJDL� EDKDQ� seasoning� \DQJ�

mengandung ÀDYRU�VDYRU\��.RQVHQWUDVL�JXOD�SHUHGXNVL�\DQJ�

WLQJJL� �������PJ�P/�� GDQ� JDUDP� ��������PHQJLQGLNDVLNDQ�

SHQJDUXK�EDKDQ�DZDO�\DQJ�GLKDVLONDQ�ROHK�SURVHV�IHUPHQWDVL�

JDUDP�\DQJ�PHUXSDNDQ�UHDNVL�GDVDU�GDUL�SURGXN�LQL�

)HUPHQWDVL�JDUDP�SDGD�NDFDQJ�KLMDX�ROHK������5KL]R�SXV�

&
1
�������JDUDP�GDQ������NDFDQJ�KLMDX�PHQJKDVLONDQ�FLWDUDVD�

NDFDQJ� KLMDX� \DQJ� VSHVL¿N� VHEDJDL� KDVLO� GDUL� SHURPEDNNDQ�

SURWHLQ��NDUERKLGUDW�GDQ�OHPDN�ROHK�PDVLQJ�PDVLQJ�DNWLYLWDV�

HQ]LP�SURWHDVH��DPLODVH�GDQ�OLSDVH��'DUL�NHVHOXUXKDQ�SURGXN�

LQL�DNDQ�GLKDVLONDQ�FLWDUDVD�VDYRU\��umami� �6XVLORZDWL�GNN���

�������

Pengaruh Proses Pemekatan Terhadap Fluks 

3HQJDUXK�ZDNWX�SHPHNDWDQ�WHUKDGDS�ÀXNV�SHUPHDW�PH�

ODOXL�PHPEUDQ�1)�SDGD�ODMX�DOLU���/�PHQLW��VXKX�NDPDU�GDQ�

WHNDQDQ����EDU�GLWXQMXNNDQ�SDGD�JDPEDU����)OXNV��-��SHUPHDW�

GLDUWLNDQ�VHEDJDL�VHMXPODK�¿OWUDW�\DQJ�NHOXDU��/��SHU�VDWXDQ�

OXDV��$��SHU�ZDNWX��W��\DQJ�GLKLWXQJ�VHEDJDL�-� �/��$�[�W���)OXNV�

SHUPHDW� PHUXSDNDQ� VDODK� VDWX� SDUDPHWHU� NLQHUMD� PHPEUDQ�

GDQ�PHQMDGL� VXDWX� NULWHULD� VXDWX� SURVHV�PHPEUDQ� �0XOGHU��

������� 'DODP� SHPHNDWDQ� NDOGX� QDEDWL� SURELRWLN� PHODOXL�

PHPEUDQ�1)��XPSDQ�EHUXSD�ELRPDVVD�%$/�GDUL�NRQVHQWUDW�

NDFDQJ� KLMDX� WHUIHUPHQWDVL� VHEDJDL� KDVLO� PLNUR¿OWUDVL� �����

�P� GHQJDQ� NDQGXQJDQ� SDGDWDQ� WRWDO� ������ ��� 7LQJJLQ\D�

NRQVHQWUDVL�SDGDWDQ�WRWDO�LQL�EHUSHQJDUXK�ODQJVXQJ�WHUKDGDS�

ÀXNV�SHUPHDW� GLPDQD�GHQJDQ� WHNDQDQ����EDU�PHQXQMXNNDQ�

SHQXUXQDQ�ÀXNV�SHUPHDW�VHFDUD�WDMDP�VHMDODQ�GHQJDQ�ODPDQ\D�

ZDNWX� SHPHNDWDQ�� 3HQXUXQDQ� ÀXNV� SHUPHDW� \DQJ� WDMDP� LQL�

GLVHEDENDQ�ROHK�SHPLVDKDQ�EDKDQ�GLPDQD�SDUWLNHO�\DQJ�OHELK�

NHFLO�DNDQ�ORORV�VHEDJDL�SHUPHDW�\DQJ�PHQ\HEDENDQ�UHWHQWDW�

VHPDNLQ�PHQJHQWDO�

3HQXUXQDQ�ÀXNV�SHUPHDW�GLSHQJDUXKL�WLGDN�KDQ\D�ROHK�

NRQGLVL� SURVHV� �WHNDQDQ� WUDQVPHPEUDQ�� NHFHSDWDQ� cross-

ÀRZ�� VXKX� GDQ� ZDNWX�� WHWDSL� MXJD� ROHK� IDNWRU�IDNWRU� MHQLV�

GDQ� NRQVHQWUDVL� ELRPDVVD� VHUWD� MHQLV� EDKDQ�PHPEUDQ� \DQJ�

GLJXQDNDQ�� )DNWRU�NDNWRU� WHUVHEXW� PHPEHULNDQ� SHQJDUXK�

WHUKDGDS� ÀXNV� SHUPHDW� EHUEHGD�EHGD� �=HPDQ� GDQ� =\GQH\��

�������7HNDQDQ�DNDQ�EHUSHQJDUXK�WHUKDGDS�ODMX�DOLU�SHUPHDW�

VHGDQJNDQ�IUHNXHQVL�PRWRU�SRPSD�EHUSHQJDUXK�WHUKDGDS�ODMX�

DOLU� ELRPDVVD�� 8PXPQ\D� ODMX� DOLU� DNDQ� EHUNROHUDVL� SRVLWLI�

WHUKDGDS�QLODL�ÀXNV�SHUPHDW�VHKLQJJD�VHPDNLQ�WLQJJL�ODMX�DOLU�

ELRPDVVD�PDND�QLODL�ÀXNV�SHUPHDW�MXJD�DNDQ�VHPDNLQ�WLQJJL�

�0LFKDHOV��������

0HPEUDQ�1)� \DQJ�PHPLOLNL� XNXUDQ� SRUL�SRUL� �� ±�

���QP�GHQJDQ�NHPDPSXDQ�PHPLVDKNDQ�SDUWLNHO�SDGD�NLVDUDQ�

������PLNURQ����[���5�LQFL� ���[���$� XQLWV��GDSDW�PHPLVDKNDQ�

KDPSLU� VHOXUXK� SDUWLNHO� GDUL� DLU� WHUPDVXN� DVDP� ODNWDW� GDQ�

VHQ\DZD�YRODWLO��DVHWDOGHKLGD�GDQ�VHQ\DZD�VHQ\DZD�RUJDQLN�

KDVLO� IHUPHQWDVL� %$/�� \DQJ� PHUXSDNDQ� PHWDEROLW� %$/�

�.DURV�GNN���������3DGD�SHPLVDKDQ�NRQVHQWUDW�EHUSURELRWLN�

LQL� GLPDQD� NRQVHQWUDVL� JXOD�� SURWHLQ� GDQ� MXPODK�%$/� WRWDO�

FXNXS� WLQJJL� PHPXQJNLQNDQ� WHUEHQWXNQ\D� IRXOLQJ� NDUHQD�

SHQLQJNDWDQ� NHNHQWDODQ� ÀXLGD� \DQJ� PHOHZDWL� SHUPXNDDQ�

PHPEUDQ��3DGD�SURVHV�LQL�OHELK�GLWHNDQNDQ�SDGD�NHPDPSXDQ�

PHPEUDQ�1)�GDODP�PHPHNDWNDQ�EDKDQ�ELRPDVVD��WHUXWDPD�

%$/�VHODLQ�GDUL�PHWDEROLW�\DQJ�GLKDVLONDQ�ROHK�%$/�VHODPD�

SURVHV� KLGUROLVLV� WHUXWDPD� NDQGXQJDQ� DVDP� ODNWDWQ\D� \DQJ�

EHUIXQJVL�ODQJVXQJ�VHEDJDL�]DW�ELRDNWLI�SURGXN�NRQVHQWUDW�

Pengaruh Proses Pemekatan Terhadap Jumlah BAL dan 

Komposisi Permeat dan Retentat

7HUKDGDS� MXPODK� %$/� WRWDO�� PDND� GHQJDQ� VHPDNLQ�

ODPDQ\D�ZDNWX�SHPHNDWDQ�DNDQ�PHQLQJNDWNDQ�MXPODK�%$/�

WRWDO�EDLN�SDGD�UHWHQWDW�PDXSXQ�SHUPHDW��3HQLQJNDWDQ�ZDNWX�

RSWLPDO� WHUMDGL� SDGD� UHWHQWDW� GHQJDQ�ZDNWX� SHPHNDWDQ� ����

GDQ� ���� PHQLW� GHQJDQ� PHQJKDVLONDQ� MXPODK� %$/� WRWDO�

PDVLQJ�PDVLQJ�����[������ FIX�P/��VHGDQJNDQ�SDGD�SHUPHDW�

MXPODK�%$/�WRWDO�FHQGHUXQJ�WHWDS�GLPDQD�SDGD�ZDNWX�SHPH�

NDWDQ� ���� PHQLW� � PHQJKDVLONDQ� MXPODK� %$/� WRWDO� VH�EHVDU�

����[�����GDQ�����[���6� FIX�P/�� VHSHUWL� �GLWXQMXNNDQ�GDODP�

JDPEDU� ��� 3HUEHGDDQ� MXPODK�%$/� WRWDO� GDODP� UHWHQWDW� GDQ�

SHUPHDW� GLWXQMXNNDQ� GHQJDQ� NLVDUDQ� UHMHNVL� DQWDUD� ������ ±�

������ �� DWDX� GHQJDQ� NDWD� ODLQ� H¿VLHQVL� SURVHV� SHPHNDWDQ�

PHQJ�JXQDNDQ� PHPEUDQ� 1)�PHQXQMXNNDQ� SHPLVDKDQ� \DQJ�

VHPSXUQD�NDUHQD�KDPSLU�VHOXUXK�%$/�WHUWDKDQ�GDODP�UHWHQWDW�

GDQ�KDQ\D�VHEDJLDQ�NHFLO�ORORV�GDODP�SHUPHDW��3DXOVRQ���������

.HDGDDQ� LQL�PHQXQMXNNDQ� EDKZD�PHPEUDQ� VHPLSHUPHDEHO�

LGHDO� GDQ�SDUWLNHO� EHEDV�PHOHZDWL�PHPEUDQ��+DO� LQL� WHUMDGL�

NDUHQD� EHVDUQ\D� SRUL�SRUL� PHPEUDQ� 1)� � EHUNLVDU� DQWDUD� ��

±� ��� QP� GLPDQD� %$/� GDUL� 6�� WKHUPRSKLOXV� PHPLOLNL� EHQ�

WXN� VHO� EXODW� GHQJDQ� GLDPHWHU� �� �� �P� PHPEHQWXN� UDQWDL�

SDQMDQJ� VHGDQJNDQ�/�� EXOJDULFXV� EHUEHQWXN� EDWDQJ� GHQJDQ�

NLVDUDQ� XNXUDQ� VHO� ���� �� ���� [� ������ �P� �%DWW� GNN�� �����	�

14.08
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13.00
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9.72
9.00 9.33
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Waktu Pemekatan, menit
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*DPEDU����+XEXQJDQ�DQWDUD�ZDNWX�SHPHNDWDQ�GDQ�ÀXNV�SHUPHDW�VHEDJDL�KDVLO�

SHPHNDWDQ� ELRPDVVD� SURELRWLN� GDUL� NDFDQJ� KLMDX� WHUIHUPHQWDVL�

PHODOXL� PHPEUDQ� 1)� SDGD� ODMX� DOLU� �� /�PHQLW�� VXKX� NDPDU��

WHNDQDQ����EDU
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6DOPLQHQ� GDQ�:ULJKW�� ������ VHKLQJJD� GHQJDQ� XNXUDQ�%$/�

\DQJ� OHELK� EHVDU� GDULSDGD� XNXUDQ� SRUL�SRUL� PHPEUDQ� 1)�

PHPXQJNLQNDQ� WHUMDGLQ\D� SHQXPSXNDQ� SDUWLNHO� %$/� SDGD�

SHUPXNDDQ�PHPEUDQ�VHEDJDL�UHWHQWDW�GDQ�KDQ\D�VHGLNLW�\DQJ�

ORORV� VHEDJDL� SHUPHDW�� PHVNLSXQ� VHMXPODK� VHO� GDSDW� VDMD�

EHUXEDK�EHQWXN�ROHK� WHNDQDQ� WLQJJL� VHKLQJJD�GDSDW�PHODOXL�

SHQJKDODQJ� PHPEUDQ� EDKNDQ� MLND� XNXUDQ� VHO� OHELK� NHFLO�

GDULSDGD� XNXUDQ� SRUL�SRUL� PHPEUDQ�� 3URVHV� SHPHNDWDQ� LQL�

PHPXQJNLQNDQ� MXJD� WHUMDGLQ\D� NHPDWLDQ� VHO� %$/� NDUHQD�

PHQJDODPL�NHUXVDNDQ�GLQGLQJ� VHO� GDQ� WLGDN� DNWLIQ\D� HQ]LP�

LQWUDVHOOXOHU�NDUHQD�WHNDQDQ�RSHUDVL�WLQJJL��7DPLPH��������

*DPEDU����+XEXQJDQ� DQWDUD� ZDNWX� SHPHNDWDQ� GDQ� MXPODK� %$/� WRWDO�

VHEDJDL� KDVLO� SHPHNDWDQ� ELRPDVVD� SURELRWLN� GDUL� NDFDQJ� KLMDX�

WHUIHUPHQWDVL�PHODOXL�PHPEUDQ�1)�SDGD�ODMX�DOLU���/�PHQLW��VXKX�

NDPDU��WHNDQDQ����EDU

 

'XJDDQ�LQLODK�\DQJ�NHPXQJNLQDQ�WHUMDGL�SDGD�ZDNWX�SH�

PHNDWDQ�����GDQ�����PHQLW�GLPDQD�MXPODK�%$/�WRWDO�GDODP�

UHWHQWDW�PHQXQMXNNDQ�SHQXUXQDQ�PDVLQJ�PDVLQJ�PHQMDGL�����

[������GDQ�����[�����FIX�P/��0HVNLSXQ�GHPLNLDQ��EDQ\DNQ\D�

MXPODK�%$/� WRWDO� \DQJ� ORORV� GDODP� SHUPHDW� WHUGDSDW� OHELK�

GDUL�EDWDV�EDQ\DNQ\D�SURELRWLN�GDODP�VXDWX�SURGXN�SURELRWLN�

�!� ��6 FIX�P/�� GLPDQD� GHQJDQ� ZDNWX� SHPHNDWDQ� ���� ����

������������������GDQ�����PHQLW�EHUWXUXW�WXUXW�PHQJKDVLONDQ�

MXPODK�%$/�WRWDO�����[����������[����������[���6������[���6, 

����[���6 ������[���6 GDQ�����[�����FIX�P/��6HGDQJNDQ�UHWHQWDW�

EHUXSD� VXVSHQVL� NHQWDO�� FUHDPP\�� EHUZDUQD� NHNXQLQJDQ�

EHUDVD� DVDP�� PDQLV� GDQ� JXULK� VHGDQJNDQ� SHUPHDW� EHUXSD�

FDLUDQ�MHUQLK�PHQ\HUXSDL�DLU��EHUDVD�JXULK��DVDP�GDQ�VHGLNLW�

PDQLV�EHUSRWHQVL�VHEDJDL�DFLGXODQW�EHUSURELRWLN�

:DNWX� SHPHNDWDQ� \DQJ� VHPDNLQ� ODPD� MXJD� PHQLQJ�

NDWNDQ� NRQVHQWUDVL� WRWDO� DVDP� GDODP� UHWHQWDW� GDQ� SHUPHDW��

VHSHUWL�GLWXQMXNNDQ�GDODP�JDPEDU����$VDP�ODNWDW�PHUXSDNDQ�

PHWDEROLW�%$/�GDUL�SURVHV�IHUPHQWDVL�\DQJ�GLKDVLONDQ�GHQJDQ�

PHPDQIDDWNDQ�NDUERKLGUDW� �JOXNRVD��PDOWRVD�� IUXNWRVD��GDUL�

PHGLD�GDQ�ODNWRVD�GDUL�VXVX�VNLP�VHEDJDL�QXWULVLQ\D�PHODOXL�

MDOXU�7DJDWRVH�GDQ�(PEGHQ�0H\HUKRI�3DUQDV� �(03���$VDP�

ODNWDW� GLKLWXQJ� VHEDJDL� DVDP� WRWDO� WHUWLWUDVL� GDQ�PHUXSDNDQ�

SDUDPHWHU� WHUMDGLQ\D� SURVHV� PHWDEROLVPH� ODNWRVD� KRPRIHU�

PHQWDWLI� � �$QRQLP�� ������ \DQJ�PHUXSDNDQ� NRPSRQHQ� ELR�

DNWLI�SURGXN�LQL�

*DPEDU����+XEXQJDQ� DQWDUD�ZDNWX� SHPHNDWDQ� GDQ� NRQVHQWUDVL� WRWDO� DVDP�

VHEDJDL� KDVLO� SHPHNDWDQ� ELRPDVVD� SURELRWLN� GDUL� NDFDQJ� KLMDX�

WHUIHUPHQWDVL�PHODOXL�PHPEUDQ�1)�SDGD�ODMX�DOLU���/�PHQLW��VXKX�

NDPDU��WHNDQDQ����EDU

.DQGXQJDQ�DVDP�ODNWDW�VHEDJDL�WRWDO�DVDP�WHUWLWUDVL�RS�

WLPDO�GDODP�UHWHQWDW����������GDQ�SHUPHDW����������GL�SHUROHK�

SDGD�ZDNWX�SHPHNDWDQ�����PHQLW��6HODPD�SHPHNDWDQ�WHUOLKDW�

EDKZD� SHPLVDKDQ� DVDP� ODNWDW� EHUODQJVXQJ� FXNXS� EDLN� GL�

PDQD�VHFDUD�NHVHOXUXKDQ�DVDP�ODNWDW�GDODP�UHWHQWDW�WHUWDKDQ�

OHELK�EDQ\DN�GDULSDGD�ORORV�GDODP�SHUPHDW��%HEHUDSD�ZDNWX�

SHPHNDWDQ� PHPSHUOLKDWNDQ� ÀXNWXDWLIQ\D� NRQVHQWUDVL� DVDP�

ODNWDW� GHQJDQ�NRQVHQWUDVL� GDODP�SHUPHDW�\DQJ� OHELK� WLQJJL��

VHSHUWL�SDGD����PHQLW����������GDQ�����PHQLW����������GDUL�

SDGD�GDODP�UHWHQWDW�PDVLQJ�PDVLQJ��������GDQ���������7DEHO�

��PHPEHULNDQ�JDPEDUDQ�EDKZD�GDUL�UDVLR�NRQVHQWUDVL�DVDP�

ODNWDW�GDODP�UHWHQWDW�GDQ�SHUPHDW�\DQJ�KDQ\D�VHGLNLW�EHUEH�

GD�PHQXQMXNNDQ� EDKZD� VLVWHP�1)� EHURSHUDVL� NXUDQJ� RSWL�

PDO��+DO�LQL�GLWXQMXNNDQ�GHQJDQ�WLQJNDW�UHMHNVL�\DQJ�UHQGDK�

EHUNLVDU�DQWDUD������±��������

5HMHNVL� �5��\DQJ�PHUXSDNDQ� WLQJNDW� SHQRODNDQ�PHP�

EUDQ� DWDV� VXDWX� NRPSRQHQ�PHQXQMXNNDQ� NHPDPSXDQ� VXDWX�

PHPEUDQ� XQWXN� PHQDKDQ� NRPSRQHQ� WHUWHQWX� DJDU� WLGDN�

me lewati membran�� 5HMHNVL� GLQ\DWDNDQ� GDODP� SURVHQWDVH�

\DQJ� GDSDW� GLKLWXQJ� VHVXDL� GHQJDQ� UXPXV�5�  � �� ±� �&
p
�&

I
���

GLPDQD�&
p 
PHUXSDNDQ��NRQVHQWUDVL�VROXW�GDODP�SHUPHDW�GDQ�

&
I
�PHUXSDNDQ�NRQVHQWUDVL�VROXW�GDODP�XPSDQ��IHHG���$SDELOD�

VXDWX�]DW�WHUWDKDQ�VHPSXUQD�ROHK�PHPEUDQ��PDND�NRQVHQWUDVL�

]DW� GDODP� DOLUDQ� SHUPHDW� PHQMDGL� �� �&
p
 

 
���� WHWDSL� NDUHQD�

����(���
����(���

����(���
����(���

����(���

����(���

����(�������(���

����(���

����(���

����(���

����(���

����(���

����(���

����(���

����(���

����(���

����(���

����(���

����(���

�� �� �� ��� ��� ��� ��� ��� ��� ��� ���

Waktu Pemekatan, menit

J
u

m
la

h
 B

A
L

, 
c

fu
/m

L

5HWHQWDW

�

����(���

����(���

����(���

����(���
����(���

����(���

����(���

����(���

����(�������(���
����(���

����(���

����(���

����(���

����(���

����(���

����(���

�� �� �� ��� ��� ��� ��� ��� ��� ��� ���

Waktu Pemekatan, menit

J
u

m
la

h
 B

A
L

, 
c

fu
/m

L 3HUPHDW

1.32

1.28

1.35 1.34
1.36 1.36

1.35
1.36

1.44

1.38

1.21
1.20

1.38

1.22

1.34

1.28

1.24

1.45
1.43

1.32

1.10

1.15

1.20

1.25

1.30

1.35

1.40

1.45

1.50

30 60 90 120 150 180 210 240 270 300 330

Waktu Pemekatan, menit

T
o

ta
l 

A
s

a
m

, 
%

Retentat

Permeat



AGRITECH, Vol. 29, No. 3, Agustus 2009

���

WLGDN�DGD�PHPEUDQ�\DQJ�PHPSXQ\DL�VLIDW�LGHDO��QLODL�UHMHNVL�

DQWDUD���������&KHU\DQ��������

'LGXJD� GHQJDQ� XNXUDQ� SDUWLNHO� DQWDUD� ������� ±�

������� �P� ����� ±� ���� 'DOWRQ�� �6FRW� GDQ� +XJKHV� ������

PHPXQJNLQNDQ� DVDP� ODNWDW� PXGDK� ORORV� VHEDJDL� SHUPHDW��

.RQVHQWUDW� EHUSURELRWLN� LQL� PHPSXQ\DL� NLVDUDQ� S+� DQWDUD�

���� �� ���� \DQJ� PHPXQJNLQNDQ� WHUMDGLQ\D� LQWHUDNVL� DQWDUD�

EDKDQ� GDQ� NRPSRQHQ� PHPEUDQ� VHKLQJJD� PHQXUXQNDQ�

VHOHNWLYLWDVQ\D� NDUHQD� SHQJDUXK� WLQJNDW� KLGUROLVLV� SDGD�

PHPEUDQ��%HOLW]�GDQ�*URVFK���������0DWHUL�PHPEUDQ�EHUXSD�

EDKDQ�NRPSRVLW�\DQJ�WHUGLUL�DWDV�SROLHWLOHQ��3(��GDQ�EDKDQ�

EDKDQ� VHOHNWLI� DNWLI� GLPDQD� GDODP� VSHVL¿NDVLQ\D� EDKDQ� LQL�

VHOHNWLI� WHUKDGDS� SURWHLQ� GHQJDQ� SHUNLUDDQ� UHMHNVL� �� ��� ��

�%HOLW]�GDQ�*URVFK�������� VHKLQJJD�NRQVHQWUDW�EHUSURELRWLN�

GHQJDQ�NRQVHQWUDVL�DVDP�WRWDO�FXNXS�WLQJJL�������±���������

NHPXQJNLQDQ� DNDQ� EHUSHQJDUXK� WHUKDGDS� NHWDKDQDQ� EDKDQ�

\DQJ�PHQJKDVLONDQ�UHMHNVL�DVDP�WRWDO��������.HFHQGHUXQJDQ�

EHUEHGD� GLWXQMXNNDQ� SDGD� NRQVHQWUDVL� JDUDP� GDUL� EDKDQ�

\DQJ� GLQ\DWDNDQ� GHQJDQ� UHMHNVL� \DQJ� UHQGDK� VHODPD�ZDNWX�

pePHNDWDQ� ���� PHQLW� �7DEHO� ���� 6HPDNLQ� ODPD� ZDNWX�

SHPHNDWDQ� PHQJKDVLONDQ� SHQLQJNDWDQ� NRQVHQWUDVL� JDUDP�

GDODP�SHUPHDW�QDPXQ�VHPDNLQ�PHQXUXQ�SDGD�UHWHQWDW�

7LQJNDW� SHPLVDKDQ� JDUDP� \DQJ� Q\DWD� WDPSDN� VHWHODK�

SURVHV� SHPHNDWDQ� ���� PHQLW� GLPDQD� JDUDP� OHELK� EDQ\DN�

lolos dalam permeat daripada tertahan pada retentat, seperti 

GLWXQMXNNDQ�SDGD�*DPEDU���

+DO� LQL� GLGXJD� GLVHEDENDQ� VHODLQ� EHVDUQ\D� SDUWLNHO�

JDUDP��������±�������P���6FRW�GDQ�+XJKHV��������MXJD�VLIDW�

NHODUXWDQ� JDUDP� GDODP� DLU� FXNXS� WLQJJL�� 1D&O� PHUXSDNDQ�

HOHNWUROLW�NXDW�\DQJ�EHUGLVRVLDVL�KDPSLU�VHPSXUQD�PHPEHQWXN�

SDUWLNHO� EHUPXDWDQ� �LRQ��� .XDWQ\D� LNDWDQ� HOHNWURVWDWLN� LQL�

GDSDW� GLSLVDKNDQ� ROHK� DLU� PXUQL� VHEDJDL� SHODUXW� WHUEDLN�

GLPDQD� GD\D� WDULN� DQWDUD� NXWXE�NXWXE� DLU� GDQ� LRQ�LRQ� 1D+ 

GDQ�&O��PHQJDODKNDQ�GD\D�WDULN�PHQDULN�NHGXD�LRQ�WHUVHEXW�

VHKLQJJD�JDUDP�ODUXW�GHQJDQ�NHVWDELODQ�WLQJJL�PHVNLSXQ�KDO�

LQL�MXJD�GLSHQJDUXKL�ROHK�IDNWRU�NRQGLVL�SURVHV��WHNDQDQ��ODMX�

DOLU���'XJDDQ� ODLQ�DGDODK� WLQJJLQ\D� WHNDQDQ�SURVHV� ����EDU��

PHQ\HEDENDQ�JD\D�GRURQJ�\DQJ�FXNXS�EHVDU�VHKLQJJD�JDUDP�

WDPSDN� EHUÀXNWXDWLI� VDPSDL� SURVHV� SHPHNDWDQ� ��� PHQLW�

GDQ� PXODL� ORORV� VHEDJDL� SHUPHDW� VHWHODK� ZDNWX� SHPHNDWDQ�

���� PHQLW�� 6HFDUD� NHVHOXUXKDQ�� VLVWHP� 1)� PHQJKDVLONDQ�

SHPLVDKDQ�JDUDP�NXUDQJ�RSWLPDO�\DQJ�GLWXQMXNNDQ�GHQJDQ�

WLQJNDW�UHMHNVL�WHUKDGDS�JDUDP�EHUNLVDU������±���������

7HUKDGDS�NRQVHQWUDVL�SDGDWDQ�NHULQJ��ZDNWX�SHPHNDWDQ�

PHQJKDVLONDQ�SURGXN�SURELRWLN�GHQJDQ�NRQVHQWUDVL�SDGDWDQ�

NHULQJ�GDODP�UHWHQWDW�VHPDNLQ�PHQLQJNDW�QDPXQ�FHQGHUXQJ�

NRQVWDQ� SDGD� SHUPHDW�� 3DGDWDQ� NHULQJ� GDODP� UHWHQWDW� OH�ELK�

EDQ\DN�GDULSDGD�GDODP�SHUPHDW�XQWXN�VHOXUXK�ZDNWX�SHPH�

NDWDQ��VHSHUWL�GLWXQMXNNDQ�SDGD�*DPEDU����3URVHV�SHPHNDWDQ�

VHODPD� ����PHQLW�PHQJKDVLONDQ� SHPLVDKDQ� SDGDWDQ� NHULQJ�

GHQJDQ�WLQJNDW�UHMHNVL�\DQJ�EDLN�GHQJDQ�NLVDUDQ�DQWDUD�������

±���������KDO�LQL�GLWXQMXNNDQ�SDGD�7DEHO����'HQJDQ�NDWD�ODLQ�

NLQHUMD�PHPEUDQ�1)�GDODP�SHPLVDKDQ�SDGDWDQ�NHULQJ�DGDODK�

7DEHO���� 5HMHNVL�NRPSRQHQ�SDGD�ELRPDVVD�EHUSURELRWLN�GDUL�NDFDQJ�KLMDX�WHUIHUPHQWDVL�PHODOXL�PHPEUDQ�1)�SDGD�ODMX�DOLU���/�

PHQLW��VXKX�NDPDU�GDQ�WHNDQDQ�RSHUDVL����EDU
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*DPEDU���� +XEXQJDQ� DQWDUD�ZDNWX�SHPHNDWDQ�GDQ�NRQVHQWUDVL� JDUDP�VH�

EDJDL� KDVLO� SHPHNDWDQ� ELRPDVVD� SURELRWLN� GDUL� NDFDQJ� KLMDX�

WHUIHUPHQWDVL� PHODOXL� PHPEUDQ� 1)� SDGD� ODMX� DOLU� �� /�PHQLW��

VXKX�NDPDU��WHNDQDQ����EDU

:DNWX�SHPHNDWDQ�

menit

5HMHNVL���

*DUDP *XOD�SHUHGXNVL Protein terlarut $VDP�WRWDO 3DGDWDQ�NHULQJ %$/
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RSWLPDO� DWDX� PHQGHNDWL� VHPSXUQD� NDUHQD� KDQ\D� VHEDJLDQ�

NHFLO� SDGDWDQ� NHULQJ� VDMD� \DQJ� ORORV� VHEDJDL� SHUPHDW��

3HQLQJNDWDQ� NRQVHQWUDVL� SDGDWDQ� NHULQJ� LQL� GLVHEDENDQ�

WHUMDGLQ\D� � SHQJXUDQJDQ� DLU� \DQJ� ORORV� PHOHZDWL� SRUL�SRUL�

PHPEUDQ� PHQ\HEDENDQ� WHUMDGLQ\D� DNXPXODVL� EDKDQ� SDGD�

SHUPXNDDQ�PHPEUDQ�PHVNLSXQ�PHPEUDQ�PHPSXQ\DL�EDWDV�

PDNVLPDO�SHPLVDKDQ�������GDUL�WRWDO�EDKDQ���0XOGHU���������

3DGDWDQ� NHULQJ� GDUL� NRQVHQWUDW� NDFDQJ� KLMDX� WHUIHUPHQWDVL�

EHUSURELRWLN� LQL�PHQJDQGXQJ� NRPSRQHQ�NRPSRQHQ� WHUODUXW�

GDQ� WLGDN� WHUODUXW�� \DLWX� DVDP�DVDP� DPLQR�� DVDP� ODNWDW��

PLQHUDO��NDUERKLGUDW��VHQ\DZD�YRODWLO��DONRKRO��GLDVHWLOGHKLGD��

GDQ�PLNURED�KLGXS��%$/��

*DPEDU����+XEXQJDQ� DQWDUD� ZDNWX� SHPHNDWDQ� GDQ� NRQVHQWUDVL� SDGDWDQ�

NHULQJ�VHEDJDL�KDVLO�SHPHNDWDQ�ELRPDVVD�SURELRWLN�GDUL�NDFDQJ�

KLMDX�WHUIHUPHQWDVL�PHODOXL�PHPEUDQ�1)�SDGD�ODMX�DOLU���/�PHQLW��

VXKX�NDPDU�GDQ�WHNDQDQ����EDU

+XEXQJDQ�DQWDUD�ZDNWX�SHPHNDWDQ�GDQ�NRQVHQWUDVL�SUR�

WHLQ�WHUODUXW�VHEDJDL�KDVLO�SHPHNDWDQ�ELRPDVVD�SURELRWLN�GDUL�

NDFDQJ� KLMDX� WHUIHUPHQWDVL� PHODOXL� PHPEUDQ� 1)� SDGD� ODMX�

DOLU���/�PHQLW�� VXKX�NDPDU�GDQ� WHNDQDQ����EDU�GLWXQMXNNDQ�

SDGD�*DPEDU����7HUKDGDS�NRQVHQWUDVL�SURWHLQ�WHUODUXW��ZDNWX�

SHPHNDWDQ� VHPDNLQ� ODPD� PHQJKDVLONDQ� NRQVHQWUDW� GHQJDQ�

protein terlarut lebih tinggi daripada protein terlarut pada 

permeat.

:DNWX� SHPHNDWDQ� ��±��� PHQLW� PHQXQMXNNDQ� DGDQ\D�

SHQLQJNDWDQ� \DQJ� WDMDP� GDODP� UHWHQWDW� GHQJDQ� NRQVHQWUDVL�

SURWHLQ�WHUODUXW�RSWLPDO�����PJ�P/�\DQJ��VHODQMXWQ\D�PHQXUXQ�

VDPSDL� ZDNWX� SHPHNDWDQ� ���� PHQLW� ������ PJ�P/�� QDPXQ�

WHWDS� OHELK� WLQJJL� DSDELOD� GLEDQGLQJNDQ� GHQJDQ� NRQVHQWUDVL�

SURWHLQ� WHUODUXW� DZDO� EDKDQ� ������� PJ�P/��� 6HGDQJNDQ�

GDODP� SHUPHDW�PHPSHUOLKDWNDQ� NRQVHQWUDVL� SURWHLQ� WHUODUXW�

FHQGHUXQJ�NRQVWDQ�VDPSDL�ZDNWX�SHPHNDWDQ�����PHQLW�������

PJ�P/��

3URVHV�SHPHNDWDQ�LQL�PHPSHUOLKDWNDQ�H¿VLHQVL�PDNVLPDO�

\DQJ�GLWXQMXNNDQ�SDGD�UHMHNVL�EHUNLVDU���������������VHODPD�

SHPHNDWDQ�ZDNWX�SHPHNDWDQ��������PHQLW�DWDX�GHQJDQ�NDWD�

ODLQ�SHPLVDKDQ�SURWHLQ�WHUODUXW�PHQGHNDWL�VHPSXUQD��+DO�LQL�

GLGXJD�GLVHEDENDQ�ROHK�SHQJJXQDDQ�PHPEUDQ�1)�PHPSXQ\DL�

XNXUDQ�SRUL�SRULQ\D���������QP��OHELK�NHFLO�GDULSDGD�XNXUDQ�

SDUWLNHO� NRPSRQHQ� SURWHLQ� WHUODUXW� �DVDP�DVDP� DPLQR� GDQ�

SHSWLGD��VHKLQJJD�GDSDW�PHPHNDWNDQ�GHQJDQ�VHPSXUQD�\DQJ�

GLWXQMDQJ� GHQJDQ� SHPLOLKDQ� NRQGLVL� SURVHV� EHUXSD� ODMX� DOLU�

�� /�PHQLW�� VXKX� UXDQJ� GDQ� WHNDQDQ� ��� EDU�� 3URWHLQ� WHUODUXW�

PHUXSDNDQ� NRPSRQHQ� SHQWLQJ� SDGD� SURGXN� NRQVHQWUDW� ND�

FDQJ� KLMDX� VHEDJDL� LQJUHGLHQ� SURELRWLN� VHODLQ� GDUL� MXPODK�

%$/� WRWDO� LWX� VHQGLUL�� +DO� LQL� GLVHEDENDQ� SURWHLQ� WHUODUXW�

PHUXSDNDQ�SDUDPHWHU�SHSWLGD�GDQ�DVDP�DVDP�DPLQR�GHQJDQ�

EHUDW� PROHNXO� UHQGDK� NDUHQD� SHQJDUXK� GDUL� SURVHV�SURVHV�

IHUPHQWDVL�\DQJ�PHQ\HUWDLQ\D��WHUXWDPD�SDGD�VDDW�IHUPHQWDVL�

NDFDQJ�KLMDX�PHQJJXQDNDQ�LQRNXOXP�GDUL�NDSDQJ�5KL]RSXV 

VS±&
1
�� 3URWHLQ� WHUODUXW� MXJD�PHQXQMXNNDQ� SHQJDUXK� HQ]LP�

HQ]LP� DNWL¿WDV� ��JDODNWRVLGDVH dan ��IRVIRJDODNWRVLGDVH 

GDODP� PHPIHUPHQWDVLNDQ� ODNWRVD� PHPEHQWXN� DVDP� ODNWDW�

MXJD�� 6HODPD� IHUPHQWDVL� %$/� EHUODQJVXQJ�� SURWHLQ� WHUODUXW�

GLSHUROHK� VHEDJDL� DVDP�DVDP� DPLQR� \DQJ� GLKDVLONDQ� SDGD�

UHDNVL�HQ]LPDWLV�PHODOXL�SHPHFDKDQ�SURWHLQ�VXVX�VNLP�ROHK�

HQ]LP�SURWHLQDVH�PHQMDGL�SHSWLGD�SHSWLGD�WHUODUXW�\DQJ�VHODQ�

MXWQ\D� ROHK� HQ]LP� SHSWLGHV� PHPEHQWXN� DVDP�DVDP� DPLQR�

�$QRQLP�� ������ \DQJ� PHPEHUL� NRQWULEXVL� SURWHLQ� WHUODUXW�

SDGD� NHVHOXUXKDQ� ELRPDVVD�� 'HQJDQ� SURGXNVL� DVDP� ODNWDW�

\DQJ�WLQJJL�PHQ\HEDENDQ�WLQJNDW�NHDVDPDQ�VXVSHQVL�VHPDNLQ�

WLQJJL�\DQJ�PHQ\HEDENDQ�WHUMDGLQ\D�GHQDWXUDVL�SURWHLQ�\DQJ�

GLWXQMXNNDQ�GHQJDQ�SHPEHQWXNDQ�PDVVD�SDGDW�ODNWRVD�VHEDJDL�

NRDJXODQ�PHQ\HUXSDL�\RJXUW�

.HFHQGHUXQJDQ� EHUEHGD� WHUOLKDW� SDGD� NDQGXQJDQ� JX�

OD� SHUHGXNVL� SURGXN� SURELRWLN�� VHSHUWL� GLWXQMXNNDQ� GDODP�

*DPEDU����:DNWX�SHPHNDWDQ�\DQJ�VHPDNLQ�ODPD�DNDQ�PHQJ�

KDVLONDQ�NRQVHQWUDVL�JXOD�SHUHGXNVL�GDODP�UHWHQWDW�\DQJ�VH�

PDNLQ�PHQLQJNDW�VDPSDL�RSWLPDO�SDGD�ZDNWX�SHPHNDWDQ����

PHQLW��VHODQMXWQ\D�EHUÀXNWXDWLI�VDPSDL�ZDNWX�SHPHNDWDQ�����

PHQLW�GHQJDQ�PHQJKDVLONDQ�NRQVHQWUDVL�JXOD�SHUHGXNVL�������

PJ�P/�� VHGDQJNDQ� SDGD� SHUPHDW� WDPSDN� NRQVWDQ� VHMDODQ�
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*DPEDU����+XEXQJDQ� DQWDUD� ZDNWX� SHPHNDWDQ� GDQ� NRQVHQWUDVL� SURWHLQ�

WHUODUXW��VHEDJDL�KDVLO�SHPHNDWDQ�ELRPDVVD�SURELRWLN�GDUL�NDFDQJ�

KLMDX��WHUIHUPHQWDVL�PHODOXL�PHPEUDQ�1)�SDGD�ODMX�DOLU���/�PHQLW��

VXKX�NDPDU�GDQ�WHNDQDQ����EDU
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GHQJDQ� ODPDQ\D� ZDNWX� SURVHV�� 'DUL� SHUEHGDDQ� NRQVHQWUDVL�

JXOD�SHUHGXNVL�GDODP�UHWHQWDW�GDQ�SHUPHDW�LQL�PHQXQMXNNDQ�

H¿VLHQVL� WLQJJL� \DQJ� GLWXQMXNNDQ� GHQJDQ� QLODL� UHMHNVL� SDGD�

NLVDUDQ�����������������VHODPD�ZDNWX�SHPHNDWDQ���±����PH�

QLW�DWDX�WLQJNDW�SHPLVDKDQ�\DQJ�KDPSLU�VHPSXUQD��3HPLVDK�DQ�

LQL�GLVHEDENDQ�ROHK�SDUWLNHO�JXOD��IUXNWRVD��VXNURVD��JOXNRVD��

PHPLOLNL�XNXUDQ�SDUWLNHO�EHUNLVDU��������±��������P������±�

����'DOWRQ���'HQJDQ�XNXUDQ�\DQJ�OHELK�EHVDU�GDULSDGD�XNX�

UDQ�SRUL�SRUL�PHPEUDQ�1)�VHKLQJJD�VLVWHP�1)�DNDQ�PHQD�

KDQ�SDUWLNHO�JXOD�SDGD�SHUPXNDDQ�PHPEUDQ��*XOD�PHUXSDNDQ�

NRPSRQHQ� FXNXS� SHQWLQJ� SDGD� SURGXN� LQL� NDUHQD�PHPEHUL�

NRQWULEXVL� UDVD�NHVHOXUXKDQ�SDGD�SURGXN�SURELRWLN��.RPEL�

nasi citarasa manis, asam, asin dan rasa gurih �XPDPL� meru�

SDNDQ�FLWDUDVD�XQLN�GDQ�VSHVL¿N�VHEDJDL�VXPEHU�QXWULVL�SUR�

ELRWLN��*XOD� VHEDJDL�PRQRVDNKDULGD� �IUXNWRVD� GDQ� JOXNRVD��

GLSHUROHK�GDUL�KDVLO�SHPHFDKDQ�NDUERKLGUDW�GDUL�NDFDQJ�KLMDX�

ROHK�HQ]LP�DP\ODVH�NDSDQJ�5KL]RSXV�VS�&
1
�VHEDJDL�LQRNXOXP�

SDGD�SURVHV�IHUPHQWDVL�JDUDP�SDGD�NDFDQJ�KLMDX�WHUIHUPHQ�

WDVL� �6XVLORZDWL� GNN�� ������ *XOD� MXJD� GLSHUROHK dari pem�

EXEXKDQ� VXVX� VNLP� GDQ� VXNURVD� SDGD� VDDW� IHUPHQWDVL�%$/�

\DQJ�GLJXQDNDQ�VHEDJDL�VXPEHU�QXWULVL�%$/�

  

*DPEDU�����+XEXQJDQ�DQWDUD�ZDNWX�SHPHNDWDQ�GDQ�NRQVHQWUDVL�JXOD�SHUHGXNVL��

VHEDJDL� KDVLO� SHPHNDWDQ� ELRPDVVD� SURELRWLN� GDUL� NDFDQJ� KLMDX�

WHUIHUPHQWDVL�PHODOXL�PHPEUDQ�1)�SDGD�ODMX�DOLU���/�PHQLW��VXKX�

NDPDU��GDQ�WHNDQDQ����EDU�

'DUL� NHVHOXUXKDQ� SURVHV� SHPHNDWDQ� NDOGX� QDEDWL� EHU�

SURELRWLN�GLSHUROHK�NRQGLVL�SURVHV�WHUEDLN�EHUGDVDUNDQ�RSWL�

PLVDVL� MXPODK� %$/� WRWDO� GDQ� H¿VLHQVL� SURVHV�� \DLWX� SDGD�

ZDNWX�SURVHV�SHPHNDWDQ�����PHQLW�\DQJ�PHPEHULNDQ�KDVLO�

UHWHQWDW�\DQJ�EHUXSD�VXVSHQVL�NHQWDO��creamy dengan warna 

SXWLK�NHNXQLQJDQ�\DQJ�EHUDVD�JXULK��DVDP�GDQ�VHGLNLW�PDQLV��

PHPSXQ\DL� MXPODK� %$/� WRWDO� VHEHVDU� ���� [� ����� FIX�P/��

VHGDQJNDQ�KDVLO�SHUPHDW�EHUEHQWXN�FDLUDQ�MHUQLK��EHUDVD�JXULK��

DVDP�GDQ�VHGLNLW�PDQLV��PHPSXQ\DL�MXPODK�%$/�WRWDO�����[�

����FIX�P/��\DQJ�EHUSRWHQVL�VHEDJDL�DFLGXODQW�EHUSURELRWLN��

*DPEDU� ��� PHPSHUOLKDWNDQ� UHWHQWDW� �D�� GDQ� SHUPHDW� �E��

KDVLO�SHPHNDWDQ�NDOGX�QDEDWL EHUSURELRWLN�PHODOXL�PHPEUDQ�

1)�SDGD�ODMX�DOLU���/�PHQLW��VXKX�UXDQJ�GDQ�WHNDQDQ����EDU�

VHODPD�����PHQLW�

KESIMPULAN

3URVHV�SHPHNDWDQ�ELRPDVVD�SURELRWLN�GDUL�NDOGX�QDEDWL�1. 

PHODOXL� PHPEUDQ� 1)� EHUSHQJDUXK� WHUKDGDS� NLQHUMD�

PHPEUDQ�� NRPSRVLVL� GDQ� MXPODK� %$/� WRWDO�� 5HWHQWDW�

PHQXQMXNNDQ� NRPSRVLVL� QXWULVL� OHELK� EDLN� GDULSDGD�

permeat. 

6HPDNLQ� ODPD� ZDNWX� NRQVHQWUDVL� DNDQ� PHQJKDVLONDQ����

SHPLVDKDQ� NRPSRQHQ�NRPSRQHQ� GDODP� UHWHQWDW� GDQ�

SHUPHDW� VHPDNLQ� RSWLPDO�� PHQJXUDQJL� NRQVHQWUDVL�

JDUDP��GDQ�PHQLQJNDWNDQ�SDGDWDQ�WRWDO��SURWHLQ�WHUODUXW��

JXOD�SHUHGXNVL��DVDP�WRWDO��GDQ�MXPODK�%$/�WRWDO�GDODP�

UHWHQWDW�� VHPHQWDUD�ÀXNV�SHUPHDW�PHQXUXQ��NRQVHQWUDVL�

JXOD� SHUHGXNVL� GDQ� MXPODK� %$/� WRWDO� GDODP� SHUPHDW�

FHQGHUXQJ�WHWDS�GDQ�NRQVHQWUDVL�JDUDP�EHUÀXNWXDVL�

%HUGDVDUNDQ�MXPODK�%$/�WRWDO�GDQ�H¿VLHQVL�SURVHV�\DQJ����

WHUWLQJJL�� SURVHV� 1)� RSWLPDO� WHUFDSDL� SDGD� ZDNWX� ����

PHQLW��.RQGLVL�SURVHV�LQL�PHQJKDVLONDQ�UHWHQWDW�VHEDJDL�

VXVSHQVL� NHQWDO� NDOGX� QDEDWL� EHUSURELRWLN�� NULP�� SXWLK�

NHNXQLQJ�NXQLQJDQ��EHUDVD�JXULK��DVDP�GDQ�VHGLNLW�PDQLV��

VHPHQWDUD� SHUPHDW� VHEDJDL� DVLGXODQ� SURELRWLN� EHUXSD�

FDLUDQ�MHUQLK�NHNXQLQJ�NXQLQJDQ�GDQ�EHUDVD�JXULK��DVDP�

GDQ�VHGLNLW�PDQLV�

UCAPAN TERIMA KASIH
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3HP�EXDW�.RPLWPHQ�DWDV�GLLNXWVHUWDNDQQ\D�NHJLDWDQ�LQL�SDGD�

',3$� 6DWXDQ�.HUMD� %LGDQJ�7HNQRORJL� 3URVHV� GDQ�.DWDOLVLV�

GL� 6HUSRQJ� XQWXN� 7�$������� 3HQXOLV� MXJD� PHQJXFDSNDQ�

WHULPD�NDVLK�NHSDGD�.HSDOD�%LGDQJ�%DKDQ�$ODP��3DQJDQ�GDQ�

)DUPDVL��/,3,�DWDV�GXNXQJDQ�SXEOLNDVL�PDNDODK�LQL��3HQXOLV�

PHQJXFDSNDQ�WHULPD�NDVLK�NHSDGD�<DWL�0DU\DWL��67��VHKLQJJD�

NHJLDWDQ�LQL�WHUODNVDQD�GHQJDQ�EDLN�
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*DPEDU�����5HWHQWDW� �D��� SHUPHDW� �E�� KDVLO� SHPHNDWDQ� NDOGX NDFDQJ� KLMDX�

EHUSURELRWLN�PHODOXL�QDQR¿OWUDVL�SDGD�ODMX�DOLU���/�PHQLW��VXKX�

NDPDU�GDQ�WHNDQDQ����EDU�VHODPD�����PHQLW
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