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ABSTRACT

7KLV�UHVHDUFK�ZDV�DLPHG�WR�GHWHUPLQH�WKH�GHJUDGDWLRQ�FKDUDFWHULVWLFV�RI�GU\�PDWWHU��'0��DQG�
RUJDQLF�PDWWHU� �20��RI� WKUHH�GLIIHUHQW� IRUDJHV� � HQULFKHG�ZLWK�JOLULFLGLD� OHDYHV� �*/���7KH� IRUDJHV�
XVHG�LQ�WKLV�WULDO�ZHUH��PLQL�HOHSKDQW�JUDVV��0(*���NRORQMRQR�JUDVV��.*���DQG�ÀHOG�JUDVV��)*����'DWD�
FROOHFWHG�ZHUH�WKH�QXWULHQW�GLJHVWLELOLW\�RI�IRUDJH�UHVLGXHV�LQ�WKH�UXPHQ��L�H��'0�DQG�20��6DPSOHV�
ZHUH�LQFXEDWHG�LQ�WKH�UXPHQ�RI�ÀVWXODWHG�JRDW�DW�GLIIHUHQW�LQWHUYDO�WLPHV��L�H��������������������DQG����
KRXUV��7KH�H[SHULPHQW�ZDV�FDUULHG�RXW�DFFRUGLQJ�WR�FRPSOHWHO\�UDQGRPL]HG�GHVLJQ��&5'��FRQVLVWHG�
RI���WUHDWPHQWV�DQG���UHSOLFDWLRQV��0(*�����������*/��7����.*�����������*/��7����DQG�)*�����
������*/��7����7KH�UHVXOWV�VKRZHG�WKDW� WKH� WUHDWPHQWV�DIIHFWHG��3������� WKH�YDOXHV�RI�D��E�DQG�F�
IUDFWLRQ� IRU�7���7���DQG�7���'0�GHJUDGDWLRQ�FKDUDFWHULVWLFV�RI� WKH�7��YDOXHV�ZHUH����������������
DQG����K��UHVSHFWLYHO\�IRU�D��E��DQG�F�IUDFWLRQV��7KH�YDOXHV�IRU�WUHDWPHQW�7��ZHUH����������������DQG�
���K��DQG�WKH�YDOXHV�IRU�7��ZHUH����������������DQG����K��UHVSHFWLYHO\�IRU�D��E�DQG�F�IUDFWLRQV���20�
GHJUDGDWLRQ�FKDUDFWHULVWLFV�RI�WKH�7��ZHUH����������������DQG����K��UHVSHFWLYHO\�IRU�IUDFWLRQV�D��E�
DQG�F��ZKLOH�WKH�GHJUDGDWLRQ�YDOXHV�IRU�20�RI�7��ZHUH���������������DQG����K��DQG�WKH�YDOXHV�RI�
WUHDWPHQW�7��ZHUH����������������DQG����K��UHVSHFWLYHO\�IRU�D��E��DQG�F�IUDFWLRQV��$PRQJ�WKH�IRUDJHV��
WKH�PRVW�UDSLGO\�GHJUDGHG�ZDV�7���IROORZHG�E\�7��DQG�7��
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ABSTRAK

3HQHOLWLDQ� LQL� EHUWXMXDQ�XQWXN�PHQJHWDKXL� NDUDNWHULVWLN� GHJUDGDVL� EDKDQ� NHULQJ�GDQ� EDKDQ�
RUJDQLN�WLJD�MHQLV�SDNDQ�\DQJ�GLWDPEDKNDQ�GDXQ�JDPDO��%DKDQ�SDNDQ�GDODP�SHQHOLWLDQ�LQL�DGDODK�
UXPSXW�JDMDK�PLQL� �5*0��� UXPSXW�NRORQMRQR� �5.��� UXPSXW� ODSDQJ� �5/���GDQ�GDXQ�JDPDO� �'*���
'DWD�\DQJ�GLDPELO�DGDODK�UHVLGXNHFHUQDDQQXWULVLGDODPUXPHQ��\DLWXEDKDQ�NHULQJ�%.��GDQ�EDKDQ�
RUJDQLN�%2�� SDNDQ�� 6DPSHO� GLLQNXEDVL� GDODP� UXPHQ� NDPELQJ� NDFDQJ� EHWLQD� EHUÀVWXOD� GHQJDQ�
LQWHUYDO�ZDNWX� \DQJ� EHUEHGD�� \DLWX� ��� ���� ���� ���� ���� GDQ� ��� MDP�� 3HQHOLWLDQ� GLUDQFDQJ�PHQXUXW��
5DQFDQJDQ��$FDN��/HQJNDS���5$/��\DQJ��WHUGLUL��GDUL����SHUODNXDQ�GDQ���XODQJDQ��5*0�����������
'*��7����5.�����������'*��7����GDQ�5/�����������'*��7����+DVLO�SHQHOLWLDQ�PHQXQMXNNDQ�DGDQ\D�
SHQJDUXK�Q\DWD� �3�������SDGD� IUDNVL� D�� E�GDQ�QLODL� F�GLDQWDUD�7���7���GDQ�7���1LODL� NDUDNWHULVWLN�
GHJUDGDVL�%.�7��\DLWX����������������GDQ����SHU�MDP�PDVLQJ�PDVLQJ�XQWXN�IUDNVL�D��E�GDQ�QLODL�F��
VHPHQWDUD�QLODL�SDGD�GHJUDGDVL�%.�7����������������GDQ����SHU�MDP�PDVLQJ�PDVLQJ�XQWXN�IUDNVL�D��
E�GDQ�QLODL�F��VHUWD�SDGD�GHJUDGDVL�%.�7��PDVLQJ�PDVLQJ�XQWXN�IUDNVL�D��E��GDQ�QLODL�F�DGDODK��������
��������GDQ����SHU�MDP��1LODL�NDUDNWHULVWLN�GHJUDGDVL�%2�7��\DLWX����������������GDQ����SHU�MDP�
PDVLQJ�PDVLQJ�XQWXN�IUDNVL�D��E�GDQ�QLODL�F��VHPHQWDUD�QLODL�SDGD�GHJUDGDVL�%2�7����������������GDQ�
���SHU�MDP�PDVLQJ�PDVLQJ�XQWXN�IUDNVL�D��E�GDQ�QLODL�F��VHUWD�SDGD�GHJUDGDVL�%2�7�����������������
GDQ����SHU�MDP�PDVLQJ�PDVLQJ�XQWXN�IUDNVL�D��E��GDQ�QLODL�F��3DNDQ�\DQJ�SDOLQJ�FHSDW�WHUGHJUDGDVL�
DGDODK�SDGD�7���NHPXGLDQ�7��GDQ�\DQJ�SDOLQJ�ODPEDW�WHUGHJUDGDVL�DGDODK�7���3DNDQ�\DQJ�FHSDW�
WHUGHJUDGDVL�GLDVXPVLNDQ�VHEDJDL�SDNDQ�\DQJ�PXGDK�GLFHUQD�ROHK�PLNURELD�UXPHQ�GDQ�GLVHUDS�GL�
GDODP�UXPHQ�

Kata kunci���.DUDNWHULVWLN�GHJUDGDVL��3DNDQ�ORNDO��6XSOHPHQWDVL
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PENDAHULUAN

6XPEHU�QXWULHQ�\DQJ�VDQJDW�SHQWLQJ�XQWXN�
WHUQDN� UXPLQDQVLD� DGDODK� KLMDXDQ�� .DUHQD�
,QGRQHVLD�EHUDGD�SDGD�LNOLP�WURSLV��KLMDXDQ�\DQJ�
EDQ\DN� WHUGDSDW� GL� ,QGRQHVLD� DGDODK� KLMDXDQ�
WURSLV�+LMDXDQ� WURSLV� \DQJ� ELDVD� GLEHULNDQ�
XQWXN� WHUQDN� VDQJDW� EHUYDULDVL� MHQLVQ\D�3DGD�
XPXPQ\D� KLMDXDQ� \DQJ� GLNRQVXPVL� WHUQDN�
PHPLOLNL�VHUDW�NDVDU�GDQ�DQWL�QXWULVL�\DQJ�WLQJJL�
VHKLQJJD�NHFHUQDDQQ\D�UHODWLI�UHQGDK��

%HEHUDSD� MHQLV�KLMDXDQ�SDNDQ�PHPSXQ\DL�
NHWHUEDWDVDQ� NDUHQD� NDQGXQJDQ� VHUDW� \DQJ�
WLQJJL��VHUWD�WLQJJLQ\D�NDQGXQJDQ�VHOXORVD�GDQ�
KHPLVHOXORVD� \DQJ� EHULNDWDQ� GHQJDQ� OLJQLQ��
VHKLQJJD� QLODL� QXWULVL� PDXSXQ� NHFHUQDDQQ\D�
UHQGDK��%HJLWXSXOD�GHQJDQ�DGDQ\D�NDQGXQJDQ�
]DW� DQWL� QXWULVL� \DQJ� WHUGDSDW� SDGD� KLMDXDQ�
SDNDQ�� +DO� LQL� PHQ\HEDENDQ� QLODL� QXWULHQ�
KLMDXDQ�EHUEHGD�EHGD�DQWDUD�KLMDXDQ�\DQJ�VDWX�
GHQJDQ�KLMDXDQ�\DQJ�ODLQ�

3HQJJXQDDQ�KLMDXDQ�SDNDQ�VHSHUWL�UXPSXW�
JDMDK� PLQL�� UXPSXW� NRORQMRQR�� GDQ� UXPSXW�
ODSDQJ�\DQJ�GLVXSOHPHQWDVL�GDXQ�JDPDO�NDUHQD�
GDXQ� JDPDO� PHUXSDNDQ� KLMDXDQ� SDNDQ� \DQJ�
PHPLOLNL�NDQGXQJDQ�SURWHLQ�\DQJ�FXNXS�WLQJJL��
'DXQ� JDPDO� VDQJDW� GLDQMXUNDQ� NDUHQD�PXGDK�
GLFHUQD�GDQ�GLVXNDL�ROHK�WHUQDN�

8SD\D� \DQJ� GLODNXNDQ� XQWXN�
PHQJRSWLPDONDQ� SHPDQIDDWDQ� KLMDXDQ� SDNDQ�
DGDODK� GHQJDQ� PHQJHWDKXL� QLODL� GHJUDGDVL�
QXWULHQ�GDUL�KLMDXDQ�SDNDQ�WHUVHEXW��'HJUDGDVL�
QXWULHQ� GDSDW� GLGHÀQLVLNDQ� GHQJDQ� FDUD�
PHQJKLWXQJ� EDJLDQ� ]DW� SDNDQ� \DQJ� KLODQJ�
GHQJDQ�DVXPVL�]DW�SDNDQ�WHUVHEXW�WHODK�GLVHUDS�
ROHK�WHUQDN�VDDW�GLLQNXEDVLNDQ�NH�GDODP�UXPHQ�
�0F'RQDOG��et al����������1LODL�PDQIDDW�UDQVXP�
GDSDW� GLOLKDW� GDUL� QLODL� GHJUDGDVL� QXWULHQQ\D��
'HJUDGDVL�QXWULHQ�VXDWX�UDQVXP�GDSDW�GLXNXU�
VDODK�VDWXQ\D�GHQJDQ�PHWRGH�LQ�VDFFR��'HQJDQ�
PHQJHWDKXL� QLODL� GHJUDGDELOLWDV� EDKDQ� NHULQJ�
GDQ� EDKDQ� RUJDQLN� SDNDQ�� PDND� NLWD� GDSDW�
PHQHQWXNDQ� SDNDQ� \DQJ� EHUNXDOLWDV� XQWXN�
PHQXQMDQJ�SURGXNWLYLWDV�WHUQDN�UXPLQDQVLD�

MATERI DAN METODE

7HUQDN� \DQJ� GLJXQDNDQ� DGDODK� NDPELQJ�
NDFDQJ�EHWLQD�EHUÀVWXOD�7HUQDN�\DQJ�GLJXQDNDQ�
DGDODK�WLJD�HNRU�NDPELQJ�NDFDQJ�EHWLQDEHUÀVWXOD�
\DQJ�EHUXPXU�������EXODQ�GHQJDQ�ERERW�������
NJ��$ODW�DODW� \DQJ� GLJXQDNDQ� DGDODK� NDQGDQJ�
PHWDEROLV��NDQGDQJ�LQGLYLGX��PRGHO�SDQJJXQJ�
GHQJDQ�XNXUDQ�����P�[������P��.DQGDQJ�WHUGLUL�
GDUL� WLJD� SHWDN� GDQ� WLDS� SHWDN� EHUXNXUDQ� �����

P�[������P��WLQJJL�GLQGLQJ�NDQGDQJ�����P�GDQ�
WLQJJL�ODQWDL�NDQGDQJ�����P��WLDS�SHWDN�PDVLQJ�
PDVLQJ�GLOHQJNDSL� GHQJDQ� WHPSDW�PDNDQ�GDQ�
PLQXP�� GDQ� MXJD� GLJXQDNDQ� SHUDODWDQ� ODLQ�
VHSHUWL� WLPEDQJDQ�� NDQWRQJ� SODVWLN�� SDUDQJ��
WKHUPRPHWHU�� VNDOSHO�� MDUXP�� DODW� SHQMHSLW�
UXPHQ�� JXQWLQJ�� NDQXOD�� VHODQJ� SODVWLN� GDQ�
DODW� \DQJ� GLJXQDNDQ� XQWXN� DQDOLVLV� EDKDQ�
NHULQJ�� EDKDQ� RUJDQLN�� VHUWD� XML� NHODUXWDQ�
SDNDQ��5XPSXW�JDMDK�PLQL��UXPSXW�NRORQMRQR��
UXPSXW�ODSDQJ��GDQ�GDXQ�JDPDO�GHQJDQ�XPXU�
SHPRWRQJDQ� �� �� ²� �EXODQ�� MDUXP� VXQWLN�� REDW�
ELXV� ORNDO�� NDSDV�� NDQWRQJ� QLORQ� \DQJ� WHUEXDW�
GDUL� NDLQ� SRO\HVWHUEHUZDUQD� SXWLK� XNXUDQ� ����
[�����FP��DLU�KDQJDW�GHQJDQ�VXKX����&��VSRLW����
FP��� DONRKRO� �����EHQDQJ�� VDUXQJ� WDQJDQ��GDQ�
NDUHW�JHODQJ�

Metode penelitian

3HQHOLWLDQ�LQL�GLODNXNDQ�GHQJDQ�PHWRGH�in 
sacco PHQJJXQDNDQ� WLJD� HNRU� WHUQDN� NDPELQJ�
EHWLQD�EHUÀVWXOD��3DNDQ�\DQJ�DNDQ�GLXML�DGDODK�
WLJD�MHQLV�SDNDQ�\DQJ�WHUGLUL�GDUL�UXPSXW�JDMDK�
PLQL�� UXPSXW� NRORQMRQR�� UXPSXW� ODSDQJ� \DQJ�
PDVLQJ�PDVLQJ�WHODK�GLWDPEDKNDQ�GDXQ�JDPDO�
6HWLDS� SHUODNXDQ� DNDQ�GLLQNXEDVLNDQ� NHGDODP�
UXPHQ�WHUQDN�NDPELQJ�VHODPD��������������������
GDQ����MDP�GHQJDQ���NDOL�XODQJDQ��3HUODNXDQQ\D�
DGDODK�VHEDJDL�EHULNXW�

7�� �5XPSXW�JDMDK�PLQL�������GDXQ�JDPDO�
���

7�� �5XPSXW�NRORQMRQR�������GDXQ�JDPDO�
���

7�� �5XPSXW�ODSDQJ�������GDXQ�JDPDO����

Pelaksanaan penelitian

.DQWRQJ�QLORQ�\DQJ�DNDQ�GLJXQDNDQ�GLEHUL�
NRGH� VHVXDL� MHQLV� VDPSHO� GDQ�ZDNWX� LQNXEDVL��
%DKDQ�SDNDQ�\DQJ�GLXML�GLNHULQJNDQ�GHQJDQ�VLQDU�
PDWDKDUL�NHPXGLDQ�GLJLOLQJ�KLQJJD�EHUXNXUDQ���
��PP��0DVLQJ�PDVLQJ�VDPSHOSDNDQ�VHMXPODK���
JUDP�GLPDVXNNDQ�NHGDODP�NDQWRQJ�QLORQ�\DQJ�
VHEHOXPQ\D�WHODK�GLNHWDKXL�EHUDWQ\D��.DQWRQJ�
QLORQ�\DQJ�EHULVL�VDPSHO�GLVLVLSNDQ�SDGD�VHODQJ�
SODVWLN�NHPXGLDQ�GLLNDW�GHQJDQ�NDUHW�JHODQJ�

6HPXD�NDQWRQJ�QLORQ�GLEDVDKL�GHQJDQ�FDUD�
PHUHQGDP�GHQJDQ�DLU�KDQJDW�GHQJDQ�VXKX����&�
VHODPD�VDWX�PHQLW��VDPELO�PHPLMDWQ\D�VHKLQJJD�
DLU� PDVXN� GDODP� NDQWRQJ� GDQ� EHUFDPSXU�
GHQJDQ�VDPSHO�SDNDQ��6HWHODK�LWX��NDQWRQJ�QLORQ�
\DQJ�EHULVL�VDPSHO�SDNDQ�WHUVHEXW�GLPDVXNNDQ�
GDODP�UXPHQ�GDQ�GLLQNXEDVL�VHODPD����������������
����GDQ����MDP��.DQWRQJ�QLORQ�\DQJ�WHODK�PDVXN�
NHGDODP� UXPHQ� GLJDQWXQJ� GDQ� GLLNDW� SDGD�
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Zulkarnain, dkk

NDQXOD��7XMXDQQ\D�DGDODK�XQWXN�PHPXGDKNDQ�
VDPSHO�WHUVHEXW�VDDW�GLNHOXDUNDQ�GDUL�UXPHQ�

.DQWRQJ�\DQJ�WHODK�GLNHOXDUNDQ�GDUL�UXPHQ�
SDGD� ZDNWX� LQNXEDVL� WHUWHQWX� VHJHUD� GLFXFL�
GLELODV�GHQJDQ�DLU�PHQJDOLU�KLQJJD�DLUQ\D�EHQLQJ��
GHQJDQ� ODPD�SHQFXFLDQ� NXUDQJ� OHELK� ��PHQLW��
3HQFXFLDQ� EHUWXMXDQ� XQWXN� PHQJKLODQJNDQ�
SDUWLNHO�SDNDQ��FDLUDQ�UXPHQ�GDQ�PLNURED�\DQJ�
PHOHNDW�SDGD�NDQWRQJ�QLORQ��.DQWRQJ�QLORQ�\DQJ�
WHODK�GLFXFL�NHPXGLDQ�GLEXND�VDWX�SHU�VDWX�GDUL�
VHODQJ� SODVWLN� ODOX� GLPDVXNNDQ� NHGDODP� RYHQ�
GHQJDQ� VXKX� ����&� VHODPD� ��� MDP��.HPXGLDQ�
GLODNXNDQ� SHQLPEDQJDQ� XQWXN� PHQJDQDOLVLV�
%.�GDQ�%2�SDNDQ�EHUGDVDUNDQ�$2$&��������

%.� GDQ� %2� \DQJ� KLODQJ� VHODPD� PDVD�
LQNXEDVL� GLJXQDNDQ� XQWXN� PHQJXNXU� QLODL� <�
GHQJDQ�PHQJKLWXQJ�QLODL�D��E��F�GDQ�D���E�\DQJ�
GLPDVXNNDQ�NH�GDODP�SHUVDPDDQ�HNVSRQHQVLDO�
PHQXUXW��UVNRY�GDQ�0F'RQDOG��������VHEDJDL�
EHULNXW�� <� �  � D� �� E� ��� ²� H�FW��� <� DGDODK� MXPODK�
NXPXODWLI� \DQJ� WHUGHJUDGDVL� SDGD� ZDNWX� W�� D�
DGDODK� IUDNVL� \DQJ� FHSDW� WHUODUXW�WHUGHJUDGDVL�
�����E�DGDODK�IUDNVL�\DQJ�SRWHQVLDO�GLGHJUDGDVL�
GDODP�UXPHQ������F�DGDODK�ODMX�GHJUDGDVL�IUDNVL�
E����MDP���GDQ�W�DGDODK�ZDNWX��MDP���'DWD�XQWXN�
GHJUDGDVL� GL� GDODP� UXPHQ� GLDQDOLVLV� YDULDQVL�
PHQJJXQDNDQ�DQDOLVLV�5DQFDQJ�$FDN�/HQJNDS�
�5$/��� NHPXGLDQ� DSDELOD� WHUGDSDW� SHUEHGDDQ�
Q\DWD� VHEDJDL� HIHN� GDUL� SHUODNXDQ� GLODQMXWNDQ�
GHQJDQ� XML� Duncan’s NewMultiple Range Test 
�'057��

HASIL DAN PEMBAHASAN

.DUDNWHULVWLN� GHJUDGDVL� EDKDQ� NHULQJ� SDNDQ�
secara in sacco

%HVDUQ\D� SHUVHQWDVH� NHKLODQJDQ� %.�
GDUL� SDNDQ� UXPSXW� JDMDK� PLQL�� UXPSXW�
NRORQMRQR�GDQ� UXPSXW� ODSDQJ� \DQJ� PDVLQJ�
PDVLQJ�GLWDPEDKNDQ�GDXQ�JDPDO�WHUVDML�GDODP�
LOXVWUDVL� *DPEDU� ��� 'DWD� WHUVHEXW� PHUXSDNDQ�
KDVLO�UDWD�UDWD�SHUVHQWDVH�NHKLODQJDQ�%.�GHQJDQ�
LQWHUYDO�ZDNWX�LQNXEDVL��������������������GDQ����
MDP��

%HVDUQ\D� SHUVHQWDVH� NHKLODQJDQ� %.�
VHWLDS�EDKDQ�SDNDQ�EHUEHGD�EHGD�EHUGDVDUNDQ�
NDUDNWHULVWLN� EDKDQ� SDNDQ� GDQ� NDQGXQJDQ�
QXWULHQQ\D�� 1LODL� SHUVHQWDVH� NHKLODQJDQ� %.�
EHUWXUXW�WXUXW�GDUL�\DQJ�WHUWLQJJL�WHUGDSDW�SDGD�
UXPSXW�NRORQMRQR�� UXPSXW�JDMDK��GDQ� UXPSXW�
ODSDQJ�\DQJ�PDVLQJ�PDVLQJ�WHODK�GLWDPEDKNDQ�
GDXQ�JDPDO�
� 3HQLQJNDWDQ� NHKLODQJDQ� EDKDQ� NHULQJ�
UXPSXW�JDMDK�PLQL�GDXQ�JDPDO�WHUVHEXW�WLGDN�
WHUODOX� VLJQLÀNDQ� SDGD� ODPD� LQNXEDVL� ��� MDP��
+DO�VHUXSD�MXJD�WHUMDGL�SDGD�SHQLQJNDWDQ�NHKL�
ODQJDQ�EDKDQ�NHULQJ�UXPSXW�NRORQMRQR�GDXQ�
JDPDO� GDQ� UXPSXW� ODSDQJ�GDXQ� JDPDO� \DQJ�
WLGDN�WHUODOX�VLJQLÀNDQ�SDGD�ODPD�LQNXEDVL����
MDP� MLND� GLEDQGLQJNDQ� GHQJDQ� ODPD� LQNXEDVL�
���� ���� ���� GDQ� ��� MDP�� +DO� LQL� PXQJNLQ� GLV�
HEDENDQ� SHQLQJNDWDQ� ODPD� LQNXEDVL�PHQMDGL�
NDQ�VXEVWUDW�SDNDQ�VHPDNLQ�EHUNXUDQJ�VHEDJDL�
DNLEDW�GDUL�DNWLYLWDV�PLNURED�GL�GDODP�UXPHQ��

Gambar 1.Kurva persentase kehilangan bahan kering pakan sesuaiwaktu inkubasi 

dalam rumen kambing
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+DO�LQL�VHVXDL�GHQJDQ�SHQGDSDW�6XSDUMR��������
EDKZD�LQWHUYDO�LQNXEDVL�������������GDQ����MDP�
PHUXSDNDQ� LQWHUYDO�ZDNWX�\DQJ�SDOLQJ� FRFRN�
XQWXN�SDNDQ�EHUVHUDW��+DO� VHUXSD� MXJD�GLQ\D�
WDNDQ� ROHK� �UVNRY�� et al�������� EDKZD� PDVD�
LQNXEDVL� GDODP� UXPHQ� XQWXN� SDNDQ� EHUVHUDW�
DGDODK����²����MDP�

&XNXS� EHUDODVDQ� NDUHQD� UHQWDQJ� ZDNWX�
WHUVHEXW� GDSDW� PHPEHUL� NHVHPSDWDQ� EDJL�
PLNURED� UXPHQ� XQWXN� PHODNXNDQ� NRQWDN�
DQWDUD� VXEVWUDW� SDNDQ� GHQJDQ� HQ]LP� PLNURED�
UXPHQ�� (Q]LP� \DQJ� GLKDVLONDQ� ROHK� PLNURED�
UXPHQ� WHUVHEXW� DNDQ� PHPXGDKNDQ� WHUMDGLQ\D�
GHJUDGDVL�SDNDQ��VHKLQJJD�GDSDW�PHQLQJNDWNDQ�
NHFHUQDDQ�EDKDQ�NHULQJ�PDXSXQ�EDKDQ�RUJDQLN�
SDNDQ�

+DVLO�DQDOLVLV�UDJDP�PHQXQMXNNDQ�DGDQ\D�
SHQJDUXK� Q\DWD� �S������� SDGD� IUDNVL� D�� IUDNVL�
E��GDQ�QLODL�FGDUL�GHJUDGDVL�%.�PDVLQJ�PDVLQJ�
SDNDQ�� %HUGDVDUNDQ� KDVLO� DQDOLVLV� UDJDP�
WHUVHEXW��GLODQMXWNDQ�GHQJDQ�XML�'XQFDQ��+DVLO�
XML�'XQFDQ�GDSDW�GLOLKDW�SDGD�7DEHO���

)UDNVL� D� PHUXSDNDQ� IUDNVL� \DQJ� PXGDK�
WHUGHJUDGDVL� \DQJ� EHUXSD� LVL� VHO�� .RPSRQHQ�
\DQJ�WHUGDSDW�GDODP�IUDNVL�D�GLDQWDUDQ\D�SURWHLQ�
NDVDU��OHPDN�NDVDU��%(71��%DKDQ�(NVWUDN�7DQSD�
1LWURJHQ��GDQ�PLQHUDO�\DQJ�PXGDK�ODUXW��+DVLO�
XML�'XQFDQ�IUDNVL�D�GHJUDGDVL�%.�EHUSHQJDUXK�
Q\DWD� �S������� SDGD� PDVLQJ�PDVLQJ� EDKDQ�
SDNDQ��+DO� LQL�GLVHEDENDQ�ROHK�NDQGXQJDQ� LVL�
VHO�GDQ�NDQGXQJDQ�QXWULHQ�\DQJ�EHUEHGD�DQWDUD�
SDNDQ� \DQJ� VDWX� GHQJDQ� SDNDQ� \DQJ� ODLQQ\D��
+DO�LQL�VHVXDL�GHQJDQ�SHQGDSDW�-XQJ�et al. �������
EDKZD� WHUQDN� UXPLQDQVLD� GDSDW�PHQFHUQD� ���
���� EDKDQ� NHULQJ� GL� GDODP� GLQGLQJ� VHO�� QLODL�
LQL� VDQJDW� EHUYDULDVL� ��� �� ���� XQWXN� WDQDPDQ�
OHJXPLQRVD� GDQ� ��� �� ���� XQWXN� WDQDPDQ�
UXPSXW�UXPSXWDQ�

)UDNVL� E� PHUXSDNDQ� IUDNVL� \DQJ� ODPEDW�
WHUGHJUDGDVL�\DQJ�WHUGLUL�GDUL�GLQGLQJ�VHO�EHUXSD�
VHOXORVD� GDQ� KHPLVHOXORVD�� )UDNVL� E� UXPSXW�
ODSDQJ�\DQJ� WHODK�GLWDPEDK�GDXQ�JDPDO�SDGD�
GHJUDGDVL� %.� EHUSHQJDUXK� � Q\DWD� �S�������
GHQJDQ�UXPSXW�JDMDK�PLQL�GDQ�UXPSXW�NRORQMRQR�

Tabel 1��1LODL�)UDNVL�D��E��F�GDQ�/DJ�7LPH�%DKDQ�.HULQJ�3DNDQ

-HQLV�3DNDQ

.DUDNWHULVWLN�'HJUDGDVL

D���� E���� F����MDP� D�E����
Lag time
�MDP�

T1 ����������E �����������a ��������E �����������a �����������E

7� ����������F �����������a ��������F �����������a ������������a

7� ����������a ������������E ��������a �����������a �����������E

.HWHUDQJDQ��DEF6XSHUVNULS�\DQJ�EHUEHGD�SDGD�NRORP�\DQJ�VDPD�PHQXQMXNNDQSHQJDUXK�Q\DWD��S�������

Gambar 2.Kurva persentase kehilangan bahan organik pakan sesuai waktu 

inkubasi dalam rumen kambing



���

Zulkarnain, dkk

\DQJ�PDVLQJ�PDVLQJ� WHODK� GLWDPEDKNDQ� GDXQ�
JDPDO��7HWDSL��IUDNVL�E�UXPSXW�JDMDK�PLQL�\DQJ�
WHODK�GLWDPEDK�GDXQ�JDPDO�WLGDN�PHQXQMXNNDQ�
SHQJDUXK� Q\DWD� �S!������ WHUKDGDS� UXPSXW�
NRORQMRQR� \DQJ� WHODK� GLWDPEDK� GDXQ� JDPDO��
+DO�LQL�VHVXDL�GHQJDQ�SHQGDSDW�:DWL��GNN��������
\DQJ�PHQ\DWDNDQ�EDKZD�WLQJJL�UHQGDKQ\D�QLODL�
IUDNVL�E�GLSHQJDUXKL�ROHK�NDQGXQJDQ�NRPSRQHQ�
VHUDW�

1LODL� F� PHUXSDNDQ� ODMX� GHJUDGDVL� IUDNVL�
E�� %HUGDVDUNDQ� KDVLO� XML� 'XQFDQ�� QLODL� F� SDGD�
GHJUDGDVL� %.� EHUSHQJDUXK� Q\DWD� �S�������
SDGD�PDVLQJ�PDVLQJ� EDKDQ� SDNDQ�� 3HUEHGDDQ�
QLODL� F� GLSHQJDUXKL� ROHK� NDQGXQJDQ� QXWULHQ�
GDODP� EDKDQ� SDNDQ� WHUVHEXW� GLDQWDUDQ\D�
NRPSRQHQ� VHUDW� DWDX� GLQGLQJ� VHO�� 6HPDNLQ�
WLQJJL� NDQGXQJDQ� GLQGLQJ� VHO� VXDWX� EDKDQ�
SDNDQ� GDSDW� PHQXUXQNDQ� ODMX� GHJUDGDVLQ\D��
+DO�LQL�VHVXDL�GHQJDQ�SHQGDSDW�+DUÀDK��������
EDKZD� WLQJJL� UHQGDKQ\D� QLODL� F� GLSHQJDUXKL�
ROHK� NRPSRVLVL� NLPLD� EDKDQ� SDNDQ� \DQJ�
GLXMLNDQ��NDQGXQJDQ�SURWHLQ�\DQJ�WLQJJL�GDSDW�
PHQLQJNDWNDQ� SHUWXPEXKDQ� PLNURRUJDQLVPH�
UXPHQ�\DQJ�DNKLUQ\D�GDSDW�PHQLQJNDWNDQ�ODMX�
GHJUDGDVL�SDNDQ�WHUVHEXW�

/DMX� GHJUDGDVL� IUDNVL� E� WHUVHEXW� MXJD�
VDQJDW� GLSHQJDUXKL� ROHK� NHWHUVHGLDDQ�
VXEVWUDW�� ODPD� ZDNWX� LQNXEDVL� GDQ�
NHEHUDGDDQ�PLNURRUJDQLVPH�GL�GDODP�UXPHQ��
+DO� LQL� VHVXDL� GHQJDQ� SHQGDSDW� 7\OHU� GDQ�
(QVPLQJHU� ������� \DQJ� PHQ\DWDNDQ� EDKZD�
DSDELOD�NHEXWXKDQ�PLNURELD�WHUSHQXKL�XQWXN�
EHUNHPEDQJ�GDQ�WHUFLSWD�NRQGLVL�UXPHQ�\DQJ�
NRQGXVLI�PDND�SRSXODVL�GDQ�MXPODK�PLNURELD�
RSWLPDO�VHKLQJJD�PHPSHUFHSDW�ODMX�GHJUDGDVL�
NRPSRQHQ�SDNDQ�

.DUDNWHULVWLN�GHJUDGDVL�EDKDQ�RUJDQLN�SDNDQ�
secara in sacco

%HVDUQ\D� SHQLQJNDWDQ� SHUVHQWDVH�
NHKLODQJDQ�%2�GDUL�EDKDQ�SDNDQ�UXPSXW�JDMDK�
PLQL�� UXPSXW� NRORQMRQR�� GDQ� UXPSXW� ODSDQJ�
\DQJ�PDVLQJ�PDVLQJ� WHODK� GLWDPEDKNDQ� GDXQ�
JDPDO� WHUVDML� GDODP� *DPEDU� ��� 'DWD� WHUVHEXW�

PHUXSDNDQ�KDVLO�UDWD�UDWD�SHUVHQWDVH�NHKLODQJDQ�
%2�GHQJDQ�LQWHUYDO�ZDNWX�LQNXEDVL����������������
����GDQ����MDP�

+DVLO�DQDOLVLV�UDJDP�PHQXQMXNNDQ�DGDQ\D�
SHQJDUXK�Q\DWD��S�������SDGD�IUDNVL�D��IUDNVL�E��
GDQ� QLODL� F� GDUL� GHJUDGDVL� %2�PDVLQJ�PDVLQJ�
SDNDQ�� %HUGDVDUNDQ� KDVLO� DQDOLVLV� UDJDP�
WHUVHEXW�GLODQMXWNDQ�GHQJDQ�XML�'XQFDQ�XQWXN�
PHQJHWDKXL� SHUEHGDDQ� QLODL� IUDNVL� D�� IUDNVL� E��
GDQ�QLODL�F�VHWLDS�EDKDQ�SDNDQ��+DVLO�XML�'XQFDQ�
WHUVDML�SDGD�7DEHO���

)UDNVL� D� WHUGLUL� GDUL� LVL� VHO� \DQJ� PXGDK�
WHUGHJUDGDVL�� .RPSRQHQ� SHQ\XVXQ� IUDNVL�
D� DGDODK� SURWHLQ� NDVDU�� OHPDN� NDVDU�� %(71�
�%DKDQ� (NVWUDN� 7DQSD� 1LWURJHQ�� GDQ� PLQHUDO�
PXGDK�WHUODUXW��+DVLO�XML�'XQFDQ�IUDNVL�D�SDGD�
GHJUDGDVL�%2�EHUSHQJDUXK�Q\DWD��S�������SDGD�
PDVLQJ�PDVLQJ� EDKDQ� SDNDQ�� 1LODL� IUDNVL� D�
\DQJ� SDOLQJ� WLQJJL� DGDODK� UXPSXW� NRORQMRQR�
\DQJ�WHODK�GLWDPEDKNDQ�GDXQ�JDPDO��NHPXGLDQ�
UXPSXW� JDMDK� PLQL� GDQ� UXPSXW� ODSDQJ� \DQJ�
PDVLQJ�PDVLQJ�WHODK�GLWDPEDKNDQ�GDXQ�JDPDO��
3HUEHGDDQ� QLODL� IUDNVL� D� LQL� GLSHQJDUXKL� ROHK�
NDQGXQJDQ�SHQ\XVXQ�LVL�VHO�GDUL�PDVLQJ�PDVLQJ�
EDKDQ� SDNDQ� WHUVHEXW�� +DO� LQL� VHVXDL� GHQJDQ�
SHQGDSDW� 7KRPDV]HZVND�� GNN� ������� \DQJ�
PHQ\DWDNDQ� EDKZD� NRPSRVLVL� QXWULHQ� EDLN�
DQWDU� MHQLV� WDQDPDQ�PDXSXQ�YDULHWDV� WDQDPDQ�
\DQJ� VDPD� PHPSXQ\DL� NDQGXQJDQ� SURSRUVL�
GLQGLQJ�VHO��VHOXORVD��KHPLVHOXORVD��GDQ�OLJQLQ��
\DQJ�EHUEHGD�

)UDNVL� E� PHUXSDNDQ� IUDNVL� ODPEDW�
WHUGHJUDGDVL��)UDNVL�E�SDGD�GHJUDGDVL�%2�WLGDN�
EHUSHQJDUXK� � Q\DWD� �S!������ SDGD� PDVLQJ�
PDVLQJ� EDKDQ� SDNDQ�� 7LQJJL� UHQGDKQ\D� QLODL�
IUDNVL�E�GLSHQJDUXKL�ROHK�NRPSRQHQ�VHUDW�\DQJ�
WHUGLUL�GDUL�VHOXORVD��KHPLVHOXORVD�GDQ�NRPSRQHQ�
VHUDW� \DQJ� ODPEDW� WHUGHJUDGDVL� ODLQQ\D�� VHUWD�
XPXU� WDQDPDQ� MXJD�PHPHJDQJ� SHUDQDQ� \DQJ�
SHQWLQJ��+DO�LQL�VHVXDL�GHQJDQ�SHQGDSDW�+DUWDGL��
GNN��������EDKZD�SDGD�WDQDPDQ�PXGD�ODSLVDQ�
PDWULNV� WHUGLUL�GDUL� VHOXORVD�GDQ�KHPLVHOXORVD��
WHWDSL�SDGD�WDQDPDQ�WXD�PDWULNV�GLODSLVL�OLJQLQ�
GDQ�SROLVDNDULGD�ODLQ�

Tabel 2��1LODL�IUDNVL�D��E��F�GDQ�ODJ�WLPH�EDKDQ�RUJDQLN�SDNDQ�

��-HQLV�3DNDQ

.DUDNWHULVWLN�GHJUDGDVL

D���� E���� F����MDP� D�E����
Lag time
�MDP�

  T1 ���������E �����������D �������D �����������E ���������E

��7� ���������F ����������D �������E ����������E �����������D

��7� ���������D ����������D �������D ����������D ����������F

.HWHUDQJDQ��6XSHUVNULS�\DQJ�EHUEHGD�SDGD�NRORP�\DQJ�VDPD�PHQXQMXNNDQ�SHUEHGDDQ�Q\DWD��S�������
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1LODL�F�PHUXSDNDQ�ODMX�GHJUDGDVL�GDUL�IUDN�
VL�E��%HVDUQ\D�QLODL�F�%2�SDGD�UXPSXW�NRORQMRQR�
\DQJ�WHODK�GLWDPEDK�GDXQ�JDPDO�EHUSHQJDUXK�
Q\DWD� �S������� WHUKDGDS� UXPSXW� JDMDK� PLQL�
GDQ�UXPSXW� ODSDQJ�\DQJ�PDVLQJ�PDVLQJ� WHODK�
GLWDPEDKNDQ�GDXQ�JDPDO��7HWDSL�� QLODL� F�SDGD�
UXPSXW�JDMDK�PLQL�\DQJ�GLWDPEDKNDQ�GDXQ�JD�
PDO�WLGDN�EHUSHQJDUXK�Q\DWD��S!������WHUKDGDS�
UXPSXW�ODSDQJ�\DQJ�GLWDPEDKNDQ�GDXQ�JDPDO��
1LODL� IUDNVL� F� LQL� GLSHQJDUXKL� ROHK� NRPSRQHQ�
IUDNVL�D�GDQ�IUDNVL�E�GDODP�EDKDQ�SDNDQ��VHUWD�
NDQGXQJDQ�QXWULHQ�GDODP�EDKDQ�SDNDQ�WHUVHEXW�
GLDQWDUDQ\D� NRPSRQHQ� VHUDW� DWDX�GLQGLQJ� VHO��
+DO� LQL� VHVXDL� GHQJDQ� SHQGDSDW� )UHGULNV�� GNN�
������� \DQJ� PHQ\DWDNDQ� EDKZD� VHWLDS� EDKDQ�
SDNDQ�PHPSXQ\DL�YDULDVL�GHJUDGDVL�GDQ�VDQJDW�
WHUJDQWXQJ� SDGD� EDJLDQ� GDUL� WDQDPDQ�� XPXU��
WLQJNDW� OLJQLÀNDVL� \DQJ�PHUXSDNDQ�NDUDNWHULV�
WLN�VSHVLÀN�EDKDQ�SDNDQ�

/DMX� GHJUDGDVL� EDKDQ� RUJDQLN� SDNDQ�
GLSHQJDUXKL� ROHK� EHEHUDSD� IDNWRU�� \DNQL� MHQLV�
SDNDQ�� XPXU� WDQDPDQ�� WLQJNDW� OLJQLÀNDVL��
GDQ� ZDNWX� LQNXEDVL� GL� GDODP� UXPHQ�� +DO� LQL�
VHVXDL� GHQJDQ�SHQGDSDW�3DQJHVWX� ������� \DQJ�
PHQ\DWDNDQ�EDKZD�EDKDQ�SDNDQ�PHQJDQGXQJ�
VHUDW�EHUEHGD��GHPLNLDQ�SXOD�GHJUDGDVL�PDVLQJ�
PDVLQJ� EDKDQ� GL� GDODP� VDOXUDQ� SHQFHUQDDQ�
MXJD�EHUEHGD��EHUJDQWXQJ�SDGD�IUDNVL�SHQ\XVXQ�
VHUDW� GDQ� NHWHULNDWDQQ\D� GHQJDQ� OLJQLQ�� +DO�
VHUXSD� MXJD� GLQ\DWDNDQ� ROHK� +DUWDGL, dkk 

������� EDKZD� SHUEHGDDQ� IUDNVL� SRWHQVLDO� ODUXW�
GDQ�ODMX�GHJUDGDVL�IUDNVL�SRWHQVLDO�WHUGHJUDGDVL�
GLSHQJDUXKL� ROHK� NRPSRVLVL� QXWULHQ� SDNDQ��
ODPD� WLQJJDO� SDNDQ� GL� GDODP� UXPHQ� GDQ� MXJD�
NHWHUVHGLDDQ� VXEVWUDW�XQWXN�DNWLYLWDV�PLNURELD�
GDODP�PHQGHJUDGDVL�SDNDQ�GL�GDODP�UXPHQ�

KESIMPULAN

%HUGDVDUNDQ� SHQHOLWLDQ� \DQJ� WHODK�
GLODNXNDQ�GLSHUROHK�NHVLPSXODQ�EDKZD�SDNDQ�
\DQJ� SDOLQJ� FHSDW� WHUGHJUDGDVL� DGDODK� SDGD�
7��� NHPXGLDQ� 7�� GDQ� \DQJ� SDOLQJ� ODPEDW�
WHUGHJUDGDVL� DGDODK� 7��� 3DNDQ� \DQJ� FHSDW�
WHUGHJUDGDVL� WHUVHEXW� GLDVXPVLNDQ� VHEDJDL�
SDNDQ� \DQJ� PXGDK� GLFHUQD� ROHK� PLNURELD�
UXPHQ�GDQ�GLVHUDS�GL�GDODP�UXPHQ�
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SURWHLQ�GHJUDGDELOLW\�LQ�WKH�UXPHQ�IURP�LQFXEDWLRQ�
PHDVXUHPHQWV�ZHLJKW�DFFRUGLQJ�WR�UDWH�RI�SDVVDJH��
-��$JULF��6FL��&RPE������������������

�UVNRY��(��5���)��'��'HE�+RYHOO�DQG�)��0RXOG��������7KH�
8VH� RI� 1\ORQ� %DJ� 7HFKQLTXH� IRU� (YDOXDWLRQ� RI�
)HHG�6WXIIV��7URS��$QLPDO�3URG��������������

3DQJHVWX��(��������(YDOXDVL�6HUDW�GDQ�6XSOHPHQWDVL�=LQN�
GDODP�5DQVXP�%HUEDKDQ�+DVLO�6DPSLQJ�,QGXVWUL�
3HUWDQLDQ� SDGD� 7HUQDN� 5XPLQDQVLD�� 3URJUDP�
3DVFDVDMDQD�� ,QVWLWXW� 3HUWDQLDQ� %RJRU�� %RJRU��
'LVHUWDVL�

6XSDUMR�� ������ (YDOXDVL� 3DNDQ� 6HFDUD� ,Q� 6DFFR��
/DERUDWRULXP� 0DNDQDQ� 7HUQDN� )DNXOWDV�
3HWHUQDNDQ�8QLYHUVLWDV�-DPEL�

7RPDV]HZVND��0�:��� ,�0��0DVWLND�� $�� 'MDMDQHJDUD�� 6��
*DUGLQHU�� GDQ� 7�5�� :LUDGDU\D�� ������ 3URGXNVL�
.DPELQJ�GDQ�'RPED�GL�,QGRQHVLD��6HEHODV�0DUHW�
8QLYHUVLW\�3UHVV��6XUDNDUWD�

:DWL�� 1�� (��� -�� $FKPDGL� GDQ� (�� 3DQJHVWX�� 'HJUDGDVL�
QXWULHQ� EDKDQ� SDNDQ� OLPEDK� SHUWDQLDQ� GDODP�
UXPHQ� NDPELQJ� VHFDUD� LQ� VDFFR�� $QLPDO�
$JULFXOWXUH�-RXUQDO�����������²�����


