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$%675$&7 

7KLV� H[SHULPHQW� DLPV� WR� GHWHUPLQH� WKH� HIIHFW� RI� WKH� DGGLWLRQ� RI� SRWDWR� ELVFXLW� RQ� GLJHVWLELOLW\� DQG� IHHG� HIILFLHQF\� LQ�
6XPDWUDQ� VORZ� ORULV� �1\FWLFHEXV� FRXFDQJ��� �5HVHDUFK� KDV� EHHQ� FRQGXFWHG� RQ� 6PDOO�0DPPDOV�&DSWLYLW\�%UHHGLQJ� RI�
=RRORJ\�'LYLVLRQ��5HVHDUFK�&HQWHU�IRU�%LRORJ\�-�/,3,�IRU����GD\V�FRQVLVWLQJ�RI�D����GD\V�DGDSWDWLRQ�SHULRG�RI�IHHG�DQG����
GD\V����ZHHNV��GDWD�FROOHFWLRQ�SHULRG���7KH�PDWHULDO�XVHG�LV�IRXU�6XPDWUDQ�VORZ�ORULVHV��1��FRXFDQJ��DQG�WZR�-DYDQ�VORZ�
ORULVHV��1��MDYDQLFXV��� �)HHG�JLYHQ�GXULQJ�WKH�VWXG\�DUH�EDQDQD��SDSD\D��GUDJRQ�IUXLW��JXDYD��SDVVLRQ�IUXLW��ERLOHG�VZHHW�
SRWDWR��ERLOHG�HJJ��SRWDWR�ELVFXLWV��FULFNHWV��DQG�PHDO�ZRUP���)HHG�WUHDWPHQW�WR�6XPDWUDQ�VORZ�ORULV�FRQVLVWLQJ�RI�IHHG�
FRQWURO� �7��� DQG� 7�� SOXV� SRWDWR� ELVFXLWV� �7����ZKLOH� -DYDQ� VORZ� ORULV�ZDV� RQO\� IHG� 7�� DV� D� FRPSDULVRQ�� 3DUDPHWHUV�
PHDVXUHG�ZHUH�FRQVXPSWLRQ��GLJHVWLELOLW\��DQG�IHHG�HIILFLHQF\���7KH�PRVW�SDODWDEOH�IHHG�W\SHV�IRU�6XPDWUDQ�VORZ�ORULV�DQG�
-DYDQ�VORZ�ORULV�DUH�EDQDQD��FULFNHW��DQG�PHDO�ZRUP��0HDQ�RI�IHHG�LQWDNH�DW�7��DQG�7��WUHDWPHQW�ZDV�������DQG�������J���
KHDG���GD\��DQG�WKDW�RI��-DYDQ�VORZ�ORULV�LV�������J���KHDG���GD\���0HDQ�RI�GU\�PDWWHU�GLJHVWLELOLW\�RI�-DYDQ�VORZ�ORULV!�7�!�
7���QDPHO\�����������������DQG��������UHVSHFWLYHO\��ZKHUHDV�WKH�KLJKHVW�DYHUDJH�IHHG�HIILFLHQF\��(33��LV�DW��������IRU�
6XPDWUDQ�6ORZ�ORULV�DQG�������LQ�-DYDQ�VORZ�ORULV���7KH�DYHUDJH�RI�WRWDO�GLJHVWLEOH�QXWULHQWV��7'1��RI�-DYDQ�VORZ�ORULV!�
7�!�7���QDPHO\�����������������DQG��������UHVSHFWLYHO\� 
 

.H\ZRUGV��FRQVXPSWLRQ��GLJHVWLELOLW\��IHHG�XWLOL]DWLRQ��1\FWLFHEXV�FRXFDQJ��1\FWLFHEXV�MDYDQLFXV 
 

$%675$. 
3HQHOLWLDQ� LQL� EHUWXMXDQ� XQWXN� PHQJHWDKXL� SHQJDUXK� SHQDPEDKDQ� ELVNXLW� NHQWDQJ� WHUKDGDS� NHFHUQDDQ� GDQ� HILVLHQVL�
SHQJJXQDDQ�SDNDQ�SDGD�NXNDQJ�VXPDWHUD��1\FWLFHEXV�FRXFDQJ���3HQHOLWLDQ�WHODK�GLODNXNDQ�GL�3HQDQJNDUDQ�0DPDOLD�.HFLO�
%LGDQJ�=RRORJL��3XVDW�3HQHOLWLDQ�%LRORJL�±�/,3,�VHODPD����KDUL�\DQJ�WHUGLUL�GDUL����KDUL�PDVD�DGDSWDVL�SDNDQ�GDQ����KDUL����
PLQJJX��PDVD�SHQJXPSXODQ�GDWD���0DWHUL�\DQJ�GLJXQDNDQ�DGDODK�HPSDW�HNRU�NXNDQJ�6XPDWHUD�GDQ�GXD�HNRU�NXNDQJ�-DZD�
�1��MDYDQLFXV��VHEDJDL�SHPEDQGLQJ���3DNDQ�\DQJ�GLEHULNDQ�VHODPD�SHQHOLWLDQ�DGDODK�3LVDQJ�DPERQ��SHSD\D��DSHO��MDPEX�
ELML��PDUNLVD�� XEL� MDODU�� SXWLK� WHOXU� UHEXV�� ELVNXLW� NHQWDQJ�� MDQJNULN�� GDQ� XODW� KRQJNRQJ�� 3HUODNXDQ� SDNDQ� SDGD�NXNDQJ�
VXPDWHUD� WHUGLUL�GDUL�SDNDQ�NRQWURO� �7���GDQ�SDNDQ�GHQJDQ�SHQDPEDKDQ�ELVNXLW�NHQWDQJ��7���� VHGDQJNDQ�NXNDQJ� MDZD�
KDQ\D� GLEHUL� SDNDQ� 7�� VHEDJDL� SHPEDQGLQJ�� 3DUDPHWHU� \DQJ� GLDPDWL� DGDODK� NRQVXPVL�� NHFHUQDDQ�� GDQ� HILVLHQVL�
SHQJJXQDDQ�SDNDQ���-HQLV�SDNDQ�\DQJ�SDOLQJ�SDODWDEHO�EDJL�NXNDQJ�VXPDWHUD�GDQ�NXNDQJ�MDZD�DGDODK�SLVDQJ��MDQJNULN��GDQ�
XODW�KRQJNRQJ�5DWDDQ�NRQVXPVL�SDNDQ�SDGD�SHUODNXDQ�7��GDQ�7��DGDODK�������GDQ�������J�HNRU�KDUL��GDQ�SDGD�NXNDQJ�
MDZD� ������ J�HNRU�KDUL�� 5DWDDQ� NHFHUQDDQ� EDKDQ� NHULQJ� NXNDQJ� MDZD!7�!7�� PDVLQJ-PDVLQJ� �������� �������� GDQ�
���������VHGDQJNDQ�UDWDDQ�HILVLHQVL�SHQJJXQDDQ�SDNDQ��(33��WHUWLQJJL�SDGD�NXNDQJ�VXPDWHUD�DGDODK��������GDQ�������
SDGD�NXNDQJ�MDZD���5DWDDQ�7RWDO�GLJHVWLEOH�QXWULHQ��7'1��NXNDQJ�MDZD!7�!7��PDVLQJ�PDVLQJ�����������������GDQ�
������� 
 

.DWD�NXQFL��.RQVXPVL��NHFHUQDDQ��IHHG�XWLOL]DWLRQ��1\FWLFHEXV�FRXFDQJ��1\FWLFHEXV�MDYDQLFXV 

-XUQDO�%LRORJL�,QGRQHVLD�����������-���������� 

��� 
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6ORZ� ORULV� LV� D� QRFWXUQDO� SULPDWH�� DQG� LQ�

,QGRQHVLD� WKHUH� DUH� WKUHH� W\SHV�� QDPHO\� 6XPDWUDQ�

VORZ�ORULV��1\FWLFHEXV�FRXFDQJ���-DYDQ�VORZ�ORULV��1��

MDYDQLFXV���DQG�%RUQHDQ�VORZ�ORULV��1��PHQDJHQVLV����

2QH�RI�WKH�DFWLYLWLHV�FDUULHG�RXW�E\�WKHVH�DQLPDOV�WR�

PHHW�WKHLU�IRRG�QHHGV�DUH�JRXJLQJ�WKH�ZRRGHQ�URG�WR�

JHW�WKH�SODQW�H[XGDWHV��7KH\�DUH�DOVR�DEOH�WR�FRQVXPH�

WKH� LQVHFWV� WR� JHW� VHFRQGDU\� FRPSRXQGV�� � $V� DOVR�

UHSRUWHG� E\� :LHQV� HW� DO�� ������� ZKR� REWDLQ� VXFK�

DFWLYLWLHV�LQ�1��FRXFDQJ��1HNDULV�HW�DO�� ������� LQ�1��

MDYDQLFXV�� DQG� 1HNDULV� DQG� 0XQGV� ������� LQ� 1��

PHQDJHQVLV���2WKHU�W\SHV�RI�QDWXUDO�IHHG�RI�VORZ�ORULV�



���� 

)DULGD�HW�DO� 

DGDSWDWLRQ� SHULRG� �SUHOLPLQDU\�� DQG� �� ZHHNV� ����

GD\V��SHULRG�RI�GDWD�FROOHFWLRQ� 

7KH� UHVHDUFK� PDWHULDO� FRQVLVWHG� RI� IRXU�

6XPDWUDQ� VORZ� ORULVHV� DJHG���-���PRQWKV� DQG� WZR�

-DYDQ� VORZ� ORULVHV� DJHG���PRQWKV� DV� D� FRPSDULVRQ�

DJDLQVW�WKH�WUHDWPHQW�RI�WKH�DGGLWLRQ�RI�SRWDWR�ELVFXLWV�

LQ�WKH�UDWLRQ���'XULQJ�WKH�VWXG\��HDFK�VORZ�ORULV�ZDV�

SODFHG�LQ�DQ�LQGLYLGXDO�FDJH�PHDVXULQJ������P�ORQJ��

�����P�ZLGH�DQG������P�KLJK��ZLWK�FRQFUHWH�IORRU�DQG�

EDUV�ZDOO�FRDWHG�ZLWK�ORFNHW�ZLUH� 

7KH� FDJH� LV� HTXLSSHG� ZLWK� ER[-EHG� PDGH� RI�

SO\ZRRG�� IHHG� FRQWDLQHU�� GULQNLQJ� ZDWHU� FRQWDLQHU��

DQG� LQVHFWV�FRQWDLQHU�� ,QVLGH� WKH�HQFORVXUH� WKHUH�DUH�

DOVR�EDPERR�RU�ZRRG�SROHV�ZKLFK�DUH�SODFHG�FURVV��

SOXV� DQ� DUWLILFLDO� WUHH� RI� �� P� KHLJKW� DQG� SLHFHV� RI�

EDPERR�WUHHV�DQG�OHDYHV�DV�D�SODFH�IRU�VORZ�ORULVHV�

PDNLQJ�DFWLYLWLHV� 

7HPSHUDWXUH� DQG� KXPLGLW\� DUH� UHFRUGHG� HYHU\�

GD\�LQ�WKH�PRUQLQJ��������DP���DIWHUQRRQ��������SP���

DQG� HYHQLQJ� ������� SP��� LQ� RUGHU� WR� GHWHUPLQH� WKH�

HIIHFW� RI� WHPSHUDWXUH� DQG� KXPLGLW\� RQ� IHHG�

FRQVXPSWLRQ�RI�VORZ�ORULVHV� 

%HIRUH� EHLQJ� VHUYHG�� DOO� WKH� IHHG� PDWHULDO� LV�

ZDVKHG�� FXW� LQWR� SLHFHV�� DQG� HDFK� NLQG� RI� IHHG�

ZHLJKHG�� 7KH� IHHGLQJ� LV� GRQH� LQ� WKH� DIWHUQRRQ� DW�

������SP�EHFDXVH�VORZ�ORULVHV�DUH�QRFWXUQDO�DQLPDOV�

ZKLFK�DUH�DFWLYH�DW�QLJKW��%UDQGRQ--RQHV�HW�DO����������

7KH� UHPDLQLQJ� IHHG�ZDV�ZHLJKHG�RQ� WKH� IROORZLQJ�

GD\�� 'ULQNLQJ� ZDWHU� LV� SURYLGHG� DG� OLELWXP�� 7KH�

FRPSRVLWLRQ�RI�WKH�IHHG-VWXG\�PDWHULDOV�DUH�JLYHQ�LQ�

7DEOH���� 

7DEOH����)HHG�&RPSRVLWLRQ�IRU�6XPDWUDQ�DQG�-DYDQ�VORZ�ORULV� 

Food item 
T0 T1 

(g / head / day) 

Banana (Musa sp.) 70 72 

Papaya (Carica papaya) 10 10 

Red dragon fruit (Hylocereus undatus) 10 10 

Guava (Psidium guayava) 5 5 

Passion fruit (Passiflora edulio) 10 10 

Melon (Cucumis melo) 10 10 

Boiled sweet potato (Ipomoea batatas) 10 - 

Boiled white egg 8 8 

Potato biscuit
*)

 - 8 

Cricket 10 10 

Mealworm 7 7 

 
��3RWDWR�VWDUFK��IORXU��VXJDU��KRQH\��HJJV��RPHJD����YLWDPLQV��$��%���%���%����&��'��(��QLDFLQ�IRODWH��DQG�PLQHUDOV��LURQ��
FDOFLXP��]LQF� 

DUH�QHFWDU�DQG�IUXLWV��ZKLOH�DFFRUGLQJ� WR�1DSLHU�DQG�

1DSLHU���������LQ�LWV�KDELWDW��WKLV�DQLPDO�DOVR�FRQVXPHV�

JUDLQV��LQVHFWV��ELUG�HJJV��OL]DUGV�DQG�VPDOO�PDPPDOV���

)LWFK-6Q\GHU� HW� DO�� ������� UHSRUWHG� VORZ� ORULVHV� LQ�

FDSWLYLW\�DUH�XVXDOO\�IHG�IUXLWV��YHJHWDEOHV��DQG�LQVHFWV���

)XOILOOLQJ�WKH�QHHGV�RI�WKH�VORZ�ORULV�IRU�OLTXLGV�SODQW���

JXP� LV�GRQH�E\�SHUIRUPLQJ�FDSWLYLW\�HQYLURQPHQWDO�

HQULFKPHQW��&UDLJ�	�5HHG������� 

+XQWLQJ�RI�WKHVH�DQLPDOV�IURP�WKH�ZLOG�ZKLFK�LV�

GRQH�FRQWLQXRXVO\��SOXV�WKH�UHGXFWLRQ�LQ�WKHLU�KDELWDW��

UHVXOWLQJ�LQ�VORZ�ORULVHV�EHFRPH�HQGDQJHUHG�ZLOGOLIH�

DQG�JLYHQ�SURWHFWHG�VWDWXV�LQ�,QGRQHVLD���,Q�IDFW��VLQFH�

������ VORZ� ORULVHV� DUH� LQFOXGHG� LQ� $SSHQGL[� ,� RI�

&,7(6� �&RQYHQWLRQ� RQ� ,QWHUQDWLRQDO� 7UDGH� LQ�

(QGDQJHUHG�6SHFLHV�RI�:LOG�)DXQD�DQG�)ORUD���ZKLFK�

PHDQV�WKDW�WKHVH�DQLPDOV�DUH�QRW�DOORZHG�WR�EH�WUDGHG���

8WLOL]DWLRQ� RI� VORZ� ORULVHV� DUH� DV� SHW� DQLPDOV� DQG�

PHGLFLQDO�PDWHULDOV� 

2QH�RI�WKH�HIIRUWV�WR�VDYH�WKH�VORZ�ORULV�LV�WKURXJK�

H[�VLWX�FRQVHUYDWLRQ�RU�EUHHGLQJ��,Q�WKH�HIIRUWV�WR�PHHW�

WKH� QXWULWLRQDO� QHHG� RI� VORZ� ORULV�� WKH� SUHVHQW� VWXG\�

WULHG�RXW�WKH�DGGLWLRQ�RI�SRWDWR�ELVFXLWV�LQWR�WKH�IHHG�RI�

6XPDWUDQ�VORZ�ORULV�DQG�-DYDQ�VORZ�ORULV��WR�GHWHUPLQH�

WKHLU�HIIHFWV�RQ�GLJHVWLELOLW\�DQG�IHHG�HIILFLHQF\� 

 

0$7(5,$/6�$1'�0(7+2'6 

 

7KLV� UHVHDUFK�KDV� EHHQ� FRQGXFWHG� LQ�5HVHDUFK�

)DFLOLW\�RI�6PDOO�0DPPDOV�&DSWLYLW\��5HVHDUFK�&HQWHU�

IRU�%LRORJ\� -�/,3,��&LELQRQJ��%RJRU�5HJHQF\��7KH�

VWXG\� ODVWHG� IRU� ��� GD\V� FRQVLVWHG� RI� D� ��-GD\�



���� 

dZ��$GGLWLRQ�RI�3RWDWR�%LVFXLW�LQ�7KH�)HHG�RI�6XPDWUDQ�6ORZ�/RULV� 

RI� ������ �� ������� LQ� WKH� DIWHUQRRQ� DW� ������ ZDV�

������ �� �����&�ZLWK� KXPLGLW\� DYHUDJH� RI� ������ ��

�������DQG�LQ�WKH�QLJKW�DW�������WHPSHUDWXUH�DYHUDJH�

ZDV��������������&�ZLWK�KXPLGLW\�DYHUDJH�RI��������

��������� �/HYHO�RI�SUHIHUHQFHV� �SDODWDELOLW\�� WR� WKH�

IHHG� W\SHV� RI� 6XPDWUDQ� VORZ� ORULV� DQG� -DYDQ� VORZ�

ORULV� ORRNV� GLIIHUHQW� LQ� DPRXQW� DYHUDJH� RI� IHHG�

FRQVXPHG��)LJXUH���� 

)HHG�LQWDNH�LV�LPSRUWDQW�LQ�PHHWLQJ�WKH�QHHGV�RI�

DQLPDOV�� ERWK� IRU� EDVLF� OLYLQJ� DQG� SURGXFWLRQ�� 7KH�

DYHUDJH� FRQVXPSWLRQ� RI� IUHVK� PDWWHU�� GU\� PDWWHU��

QXWULHQWV�� DQG� HQHUJ\� LQ� 6XPDWUDQ� DQG� -DYDQ� VORZ�

ORULV�LV�SUHVHQWHG�LQ�7DEOH��� 

0HDVXUHPHQW� RI� GLJHVWLELOLW\� LV� DQ� DWWHPSW� WR�

GHWHUPLQH� WKH� DPRXQW� RI� QXWULHQW� FRQWDLQHG� LQ�

IHHGVWXII�DEVRUEHG�LQ�WKH�GLJHVWLYH�WUDFW��%D\XWULDQD�

�������'LJHVWLELOLW\� LV� RIWHQ� H[SUHVVHG�ZLWK� WKH� GU\�

PDWWHU�DQG�DV�D�GLJHVWLELOLW\�FRHIILFLHQW�RU�SHUFHQWDJH�

�3DUDNNDVL� ������� 'LJHVWLELOLW\� FRHIILFLHQWV� RI� GU\�

PDWWHU� DQG� QXWULHQW� RI� 6XPDWUDQ� DQG� -DYDQ� VORZ�

ORULVHV�DUH�OLVWHG�LQ�7DEOH��� 
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0RVW�W\SH�RI�IHHG�FRQVXPHG�ERWK�E\�6XPDWUDQ�

VORZ�ORULV�DQG�-DYDQ�VORZ�ORULV�DUH�EDQDQDV��FULFNHWV��

DQG�PHDOZRUP��)LJXUH�����%DQDQD�KDV�D�VZHHW�WDVWH��

VRIW� WH[WXUH�� DQG� IUDJUDQW� VFHQW�� ZKLOH� FULFNHWV� DQG�

PHDOZRUPV�DUH�WKHLU�IHHG�LQ�WKHLU�KDELWDW��$V�UHSRUWHG�

E\�1HNDULV�	�%HDUGHU���������LQ�WKH�ZLOG�VORZ�ORULV�

HDW� IUXLW�� IORZHUV��QHFWDU�� VDS�� IORZHU� OLTXLG�RU�SODQW�

7DEOH�����2UJDQLF�PDWWHU�DQG�QXWULHQW�FRQWHQW�RI�IHHG 

Food item 
DM OM Ash CP CL CF NFE GE 

(%) -----------------------------------(100% DM) ------------------------------ (cal/g) 

Banana 26.25 96.54 3.46 6.35 0.73 6.00 83.46 4074.38 

Papaya 13.80 96.27 3.73 4.76 0.71 5.17 85.63 3928.40 

Red dragon fruit 14.72 95.96 4.04 10.22 5.68 16.44 63.61 4436.59 

Guava 28.63 95.73 4.27 1.62 4.75 34.18 55.18 4649.00 

Passion fruit 30.82 95.06 4.94 12.39 12.51 38.27 31.89 5451.18 

Melon 7.87 89.18 10.82 10.56 0.95 6.78 70.89 4303.97 

Boiled sweet potato 22.32 96.84 3.16 4.05 0.98 5.47 86.34 3577.00 

Boiled white egg 14.68 94.42 5.58 26.00 0.36 0.33 67.73 5384.37 

Potato biscuit 98.64 99.67 0.33 1.59 1.27 2.56 94.25 4051.81 

Cricket 70.94 95.07 4.93 60.96 22.23 11.47 0.41 4914.32 

Mealworm 60.40 89.41 10.59 64.68 24.22 0.51 0.01 4787.26 

 '0� �GU\�PDWWHU��20� �RUJDQLF�PDWWHU��&3� �FUXGH�SURWHLQ��&/� �FUXGH�OLSLG��&)� �FUXGH�ILEHU�1)(� �QLWURJHQ�IUHH�H[WUDFW��*(� �JURVV�
HQHUJ\ 

��/DERUDWRU\�RI��1XWULWLRQ�7HVWLQJ��5HVHDUFK�&HQWHU�IRU�%LRORJ\�±�/,3,�������� 

(DFK� VORZ� ORULVHV� ZHUH� ZHLJKHG� DW� WKH�

EHJLQQLQJ� DQG� HQG� RI� WKH� VWXG\� WR� GHWHUPLQH� WKH�

ZHLJKW� JDLQ�� �0HDVXUHPHQW� RI� IHHG� GLJHVWLELOLW\� LQ�

VORZ� ORULV� LV� SHUIRUPHG� LQ� YLYR� E\� WRWDO� IHFHV�

FROOHFWLRQ�PHWKRG��7LOOPDQ�HW�DO����������)HFHV�ZDV�

FROOHFWHG� DQG�ZHLJKHG� GDLO\�� WKHQ� SODFHG� LQ� VHDOHG�

SODVWLF�EDJ�DQG�VWRUHG�LQ�D�IUHH]HU�IRU�ODWHU�DQDO\]HG�

LQ�WKH�ODERUDWRU\� 

'U\�PDWWHU�DQG�QXWULHQWV�FRQWDLQHG�LQ� WKH�IHHG�

DQG� IHFHV� RI� VORZ� ORULV�ZHUH� DQDO\]HG� E\� VWDQGDUG�

SURFHGXUHV�RI�$2$&��������ZKLOH�WKH�WRWDO�HQHUJ\�LV�

DQDO\]HG�EDVHG�RQ�WKH�PHWKRG�RI�$QDO\WLFDO�0HWKRGV�

IRU� 2[\JHQ� %RPEV� 1R�� ���0� �������� � $QDO\VLV�

ZHUH� SHUIRUPHG� DW� WKH� /DERUDWRU\� RI� 1XWULWLRQ�

7HVWLQJ�� 5HVHDUFK� &HQWHU� IRU� %LRORJ\� -� /,3,��

&LELQRQJ���7DEOH���VKRZV�WKH�FRQWHQW�RI�GU\�PDWWHU�

DQG�QXWULHQWV�LQ�WKH�IHHG�RI�VORZ�ORULVHV� 

7KH�YDULDEOHV�PHDVXUHG�ZHUH�IHHG�DQG�QXWULHQW�

LQWDNH�� GLJHVWLELOLW\�� ERG\� ZHLJKW� JDLQ�� DQG� IHHG�

FRQYHUVLRQ��IHHG�HIILFLHQF\����7KH�GDWD�REWDLQHG�ZHUH�

SURFHVVHG� LQ� WKH� IRUP� RI� WDEOHV� RU� JUDSKV� IRU� ODWHU�

GHVFULEHG�LQ�VHQWHQFHV�DQG�DW�WKH�VDPH�WLPH�GUDZQ�D�

FRQFOXVLRQ�RI�WKH�VWXG\��6WHHO�	�7RUULH������� 

 

5(68/76� 

 

(QYLURQPHQWDO�IDFWRUV�WKDW�GLUHFWO\�LQIOXHQFH�WKH�

FRQVXPSWLRQ� RI� ZLOGOLIH� LQFOXGH� WHPSHUDWXUH��

KXPLGLW\� �5+�� DQG� VXQOLJKW� �3DUDNNDVL� ������� 7KH�

WHPSHUDWXUH�DYHUDJH�DURXQG�FDSWLYLW\�LQ�WKH�PRUQLQJ�

DW�������ZDV��������������&�ZLWK�KXPLGLW\�DYHUDJH�
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)DULGD�HW�DO� 

OLTXLG��LQVHFWV��ELUG�HJJV��DQG�VPDOO�ELUGV��7KH�VWXG\�

UHVXOW�RI�6LQDJD�HW�DO���������VKRZV�WKDW�FULFNHW�LV�D�

NLQG�RI�IHHG�RI�DQLPDO�RULJLQ�SUHIHUUHG�E\�VORZ�ORULV�

ZLWK� WKH� DYHUDJH� RI� ������� VOLJKWO\� EHORZ� WKH�

VLONZRUPV�ZLWK� WKH�DYHUDJH�RI�������$FFRUGLQJ�WR�

&KXUFK�	�3RQG���������IHHG� LQWDNH�ZDV�LQIOXHQFHG�

E\�SDODWDELOLW\�GHSHQGV�RQ�WKH�DSSHDUDQFH�DQG�VKDSH�

RI�WKH�IHHG��DV�ZHOO�DV�VPHOO��WDVWH�DQG�WH[WXUH�RI�IHHG��

&ULFNHWV�DQG�PHDOZRUPV�FRQWDLQ�KLJK�SURWHLQ�DQG�IDW�

�7DEOH����� VR�SDODWDEOH� IRU� VORZ� ORULV��$FFRUGLQJ� WR�

0HQ� HW� DO�� �������� IHHG� VWXII� ZLWK� KLJK� SURWHLQ�

FRQWHQW�FDQ� LPSURYH�SDODWDELOLW\�� WKHUHE\� LQFUHDVLQJ�

IHHG�FRQVXPSWLRQ��'HVFULEHG�E\�&KXUFK��������WKDW�

WKH�SDODWDELOLW\�RU�SUHIHUHQFH�OHYHO�RI�DQ�DQLPDO�WR�D�

NLQG�RI�IHHG�LV�DQ�H[SUHVVLRQ�DQG�VWLPXODWLRQ�FDXVHG�

E\� WKH� VHQVHV� DIIHFWHG� E\� SK\VLFDO� DQG� FKHPLFDO�

)LJXUH�����)HHG�SDODWDELW\�RI�6XPDWUDQ�DQG�-DYDQ�VORZ�ORULV� 

7DEOH�����$YHUDJH�RI�)0��'0��DQG�QXWULHQW�RQ�6XPDWUDQ�DQG�-DYDQ�VORZ�ORULV 

Nutrien 

Sumatran slow loris Javan slow loris  

T0 T1 T1 

1 2 Average 1 2 Average 1 2 Average 

(g/head/day)                   

FM 110.63 99.64 105.14 98.51 99.97 99.24 129.75 112.68 121.22 

DM 38.82 38.44 38.63 36.95 37.90 37.42 44.94 40.08 42.51 

OM 36.61 36.20 36.41 34.75 35.64 35.20 42.42 37.74 40.08 

Ash 2.21 2.24 2.23 2.20 2.26 2.23 2.51 2.34 2.43 

CP 14.37 14.98 14.68 14.09 15.01 14.55 15.63 15.14 15.38 

CL 5.15 5.37 5.26 5.01 5.38 5.19 5.60 5.57 5.58 

CF 3.40 2.97 3.18 2.67 2.52 2.59 3.42 3.38 3.40 

NFE 15.71 14.10 14.91 13.18 13.13 13.15 17.77 13.65 15.71 

GE 

(cal/head/day) 1932.76 1763.62 1848.19 1749.45 1679.10 1714.27 2028.99 1836.53 1932.76 

                    

(% DM)                   

OM 94.31 94.17   94.24  94.05 94.04 94.05 94.41 94.15 94.28 

Ash 5.69 5.83     5.76  5.95 5.96 5.95 5.59 5.85 5.72 

CP 37.02 38.97   38.00  38.14 39.60 38.87 34.78 37.77 36.27 

CL 13.27 13.96   13.62  13.56 14.18 13.87 12.47 13.89 13.18 

CF 8.75 7.73     8.24  7.22 6.64 6.93 7.60 8.42 8.01 

NFE 40.46 36.68   38.57  35.66 34.63 35.15 39.54 34.05 36.80 

GE  

(cal/100 g DM) 750.32 678.00 714.16 646.39 636.37 641.38 911.79 736.12 823.95 

 )0� �IUHVK�PDWWHU��'0� �GU\�PDWWHU��20� �RUJDQLF�PDWWHU��&3� �FUXGH�SURWHLQ��&/� �FUXGH�OLSLG��&)� �FUXGH�ILEHU 
1)(� �QLWURJHQ�IUHH�H[WUDFW��*(� �JURVV�HQHUJ\� 



���� 

dZ��$GGLWLRQ�RI�3RWDWR�%LVFXLW�LQ�7KH�)HHG�RI�6XPDWUDQ�6ORZ�/RULV� 

IDFWRUV� WKDW� PD\� FKDQJH� GXH� WR� SK\VLRORJLFDO� RU�

SV\FKRORJLFDO� FRQGLWLRQV� RI� LQGLYLGXDO� DQLPDOV��

)DFWRUV� RI� IHHG� SDODWDELOLW\� DUH� LPSRUWDQW� LQ�

PHDVXULQJ� IHHG� LQWDNH� LQ�DQLPDOV� �7RPDV]HZVND�HW�

DO���������� 

7DEOH���VKRZV�DYHUDJH�FRQVXPSWLRQ�RI�WKH�)0��

'0��QXWULHQW��DVK��&3��&/��&)��1)(���DQG�HQHUJ\�DW�

7��DQG�7��6XPDWUDQ�VORZ�ORULV� LV�QRW� WRR�GLIIHUHQW��

ZKLOH�DYHUDJH�FRQVXPSWLRQ�RI�7��-DYDQ�VORZ�ORULV�LV�

KLJKHU�WKDQ�7��6XPDWUDQ�VORZ�ORULV��7KH�DGGLWLRQ�RI�

SRWDWR�ELVFXLW�LQ�IHHG�RI�7��6XPDWUDQ�VORZ�ORULV�GLG�

QRW�LQFUHDVH�'0�DQG�QXWULHQW�FRQVXPSWLRQ��FRQYHUVHO\�

DQ� LQFUHDVH� KDSSHQHG� LQ� FRQVXPSWLRQ� RI� '0� DQG�

QXWULHQW�RI�7��-DYDQ�VORZ�ORULV��7KLV�GLIIHUHQFH�LV�GXH�

WR� WKH� IDFW� WKDW� -DYDQ� VORZ� ORULV� LV� \RXQJHU� WKDQ�

6XPDWUDQ�VORZ�ORULV��VR�WKDW�LWV�IHHG�FRQVXPSWLRQ�LV�

KLJKHU�� <RXQJHU� DQLPDO� ZKLFK� LV� VWLOO� LQ� JURZWK�

UHTXLUHV� D� KLJKHU� LQWDNH� RI� QXWULHQWV�� 5HSRUWHG� E\�

0RHQ� �������� IHHG� LQWDNH� GHSHQGV� RQ� WKH� DFWLYLW\��

VH[�� DJH�� HQYLURQPHQWDO� FRQGLWLRQ� DQG� WHPSHUDWXUH�

FKDQJH��0HDQZKLOH�� DFFRUGLQJ� WR�3DUDNNDVL� ��������

IDFWRUV� WKDW� DIIHFW� WKH� OHYHO� RI� FRQVXPSWLRQ� LV� WKH�

DQLPDO� LWVHOI�� WKH� IHHG�� DQG� WKH� VXUURXQGLQJ�

HQYLURQPHQW��*LYLQJ�SRWDWR�ELVFXLW�GLG�QRW� LQFUHDVH�

DYHUDJH�FRQVXPSWLRQ�RI�20��RUJDQLF�PDWWHU��RI�7��

6XPDWUDQ� VORZ� ORULV� FRPSDUHG� WR� WKDW� RI� 7��

6XPDWUDQ�VORZ�ORULV��RWKHUZLVH�20�FRQVXPSWLRQ�RI�

7��-DYDQ�VORZ�ORULV�LV�KLJKHU�WKDQ�WKDW�RI�6XPDWUDQ�

VORZ�ORULV��ERWK�7��DQG�7����$FFRUGLQJ�WR�1DVXWLRQ�

�������� WKH�FRQVXPSWLRQ�RI�RUJDQLF�PDWWHU� �20�� LV�

EDVLFDOO\�YHU\�FORVHO\�UHODWHG�WR�WKH�FRQGLWLRQV�IRXQG�

LQ�GU\�PDWWHU��'0��  

)URP�WKH�FDOFXODWLRQ�RI�WKH�FRQVXPSWLRQ�RI�GU\�

PDWWHU� �'0��� LW� LV� NQRZQ� WKDW� WKH� UHTXLUHPHQW� ��

FRQVXPSWLRQ�RI�'0�LQ�7��6XPDWUDQ�VORZ�ORULV�ZDV�

�������7��6XPDWUDQ�VORZ�ORULV�ZDV��������DQG�7��

-DYDQ�VORZ�ORULV�ZDV�������RI�ERG\�ZHLJKW��ZLWK�WKH�

DYHUDJH� FRQVXPSWLRQ� RI� ����� �� ������� 5HVHDUFK�

UHVXOWV� RI� 3XVSLWDVDUL� ������� VKRZV� WKDW� DYHUDJH�

FRQVXPSWLRQ� RI� '0� LQ� VORZ� ORULV� �1\FWLFHEXV�

FRXFDQJ��ZDV���������������RI�ERG\�ZHLJKW��������

������ J��ZLWK�'0� GLJHVWLELOLW\� FRHIILFLHQW� YDOXH� RI�

PRUH� WKDQ� ���� ������� �� �������� :KLOH� :DUGDQL�

�������UHSRUWHG�WKH�DYHUDJH�FRQVXPSWLRQ�RI�'0�RQ�

WDUVLHU�LV�������������� 

7KH�DYHUDJH�FRQVXPSWLRQ�RI�DVK�ZDV�VLPLODU�LQ�

ERWK�WUHDWPHQW�IRU�6XPDWUDQ�VORZ�ORULV��7��DQG�7����

DV�ZHOO� DV� IRU�7�� -DYDQ� VORZ� ORULV��7KH� VDPH� WKLQJ�

KDSSHQV� WR� WKH� YDOXH� RI� WKH� DVK� FRQVXPSWLRQ� SHU�

LQGLYLGXDO� VORZ� ORULV�� 7DEOH� �� VKRZV� WKH� DYHUDJH�

FRQVXPSWLRQ� RI� &3� DQG� 1)(� ZDV� KLJKHU� WKDQ� WKH�

DYHUDJH� FRQVXPSWLRQ� RI� &/� DQG�&)� DW� 7�� DQG�7��

6XPDWUDQ�VORZ�ORULV�DQG�7��-DYDQ�VORZ�ORULV��,W�FDQ�EH�

H[SODLQHG�WKDW�WKLV�LV�EHFDXVH�WKH�IHHG�JLYHQ�JHQHUDOO\�

FRQWDLQV� KLJK� &3� �ERLOHG� ZKLWH� HJJV�� FULFNHWV�� DQG�

PHDOZRUP�� DQG� KLJK� 1)(� �EDQDQD�� SDSD\D�� ERLOHG�

VZHHW�SRWDWR��DQG�SRWDWR�ELVFXLW���7DEOH������%RRUPDQ�

������� UHSRUWHG� DQ� LQFUHDVH� LQ� SURWHLQ� LQWDNH� LV�

LQIOXHQFHG�E\�WKH�SURWHLQ�FRQWHQW�LQ�WKH�IHHG��LH��WKH�

KLJKHU�WKH�SURWHLQ�FRQWHQW�RI�WKH�IHHG�WKH�PRUH�SURWHLQ�

FRQVXPHG�� $FFRUGLQJ� WR� )DULGD� 	� 5LGZDQ� ��������

%(71� LV� HDVLO\� GLJHVWLEOH� FDUERK\GUDWHV�� H[FOXGLQJ�

FUXGH� ILEHU� ZKLFK� FRQVLVWV� RI� VHYHUDO� FRPSRQHQWV�

VXFK�DV�VWDUFK��IUXFWRVH��UHVLQV��DQG�RUJDQLF�DFLGV�XVHG�

DV�DQ�HQHUJ\�VRXUFH��7KH�KLJK�DYHUDJH�RI�*(�LQWDNH�

E\� 6XPDWUDQ� VORZ� ORULV� �ERWK� 7�� DQG� 7��� DQG� 7��

-DYDQ�VORZ�ORULV�ZDV�GXH�WR�WKH�KLJK�*(�FRQWHQW� LQ�

IHHGVWXII� 

7KH� DYHUDJH� GLJHVWLELOLW\� RI� '0� DQG� QXWULHQW�

�DVK��&3��&/��&)��1)(��LQ�WKH�WUHDWPHQW�7��6XPDWUDQ�

VORZ� ORULV� LV� KLJKHU� WKDQ� WKDW� RI�7��6XPDWUDQ� VORZ�

ORULV�� EXW� ORZHU� WKDQ� WKDW� RI� 7�� -DYDQ� VORZ� ORULV��

VSHFLILFDOO\�IRU�GLJHVWLELOLW\�RI�'0��20��&3��&)��DQG�

1)(� �7DEOH��� ���7��6XPDWUDQ� VORZ� ORULV� FRQVXPHV�

7DEOH�����'LJHVWLELOLW\�RI�IHHG�RQ�6XPDWUDQ�DQG�-DYDQ�VORZ�ORULV� 

Nutrient 

Sumatran slow loris Javan slow loris  

T0 (%) T1 (%) T1 (%) 

1 2 Average 1 2 Average 1 2 Average 

DM 90.26 87.64 88.95 91.38 91.04 91.21 91.97 92.07 92.02 

OM 90.62 87.91 89.27 91.74 91.37 91.55 92.49 92.57 92.53 

Ash 84.36 83.25 83.80 85.58 85.82 85.70 83.21 84.16 83.68 

CP 92.85 91.93 92.39 93.90 92.44 93.17 94.39 93.34 93.86 

CL 94.98 94.49 94.73 97.21 97.17 97.19 97.00 95.50 96.25 

CF 71.96 61.45 66.70 71.30 65.72 68.51 72.85 74.75 73.80 

NFE 92.39 87.75 90.07 91.62 92.93 92.28 93.16 94.92 94.04 

 DM = dry matter; OM = organic matter: CP = crude protein; CL = crude lipid; CF = crude fiber 

NFE = nitrogen free extract 
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)DULGD�HW�DO� 

'0�KLJKHU� WKDQ�7��6XPDWUDQ�VORZ� ORULV� �7DEOH�����

FDXVLQJ� WKH� FRHIILFLHQW� RI� GLJHVWLELOLW\� RI� '0� DQG�

QXWULHQW� ORZHU��+LJKHU�FRQVXPSWLRQ�ZLOO� UHGXFH� WKH�

DELOLW\� RI� WKH� GLJHVWLYH� HQ]\PHV�� VR� WKDW� WKH�

PRYHPHQW�UDWH�RI�IRRG�VXEVWDQFHV��QXWULHQWV�� LQ�WKH�

GLJHVWLYH�WUDFW�PRUH�TXLFNO\��ZKLFK�UHVXOWHG�LQ�ORZHU�

GLJHVWLELOLW\�FRHIILFLHQWV��'HVFULEHG�E\�$URUD��������

WKDW�DQ�LQFUHDVH�LQ�IHHG�LQWDNH�ZLOO�LQFUHDVH�WKH�IORZ�

UDWH�RI�IHHG�LQ�WKH�GLJHVWLYH�WUDFW��7DEOH���VKRZV�WKH�

FDSDELOLW\�RI�VORZ�ORULV�WR�GLJHVW�'0�DQG�QXWULHQWV�LV�

KLJK� HQRXJK�� PRUH� WKDQ� ����� H[FHSW� IRU� &)��

'LJHVWLELOLW\� FRHIILFLHQWV� RI�&)� LV� ORZHU� WKDQ� RWKHU�

QXWULHQWV��ERWK�LQ�6XPDWUDQ�VORZ�ORULV�DQG�-DYDQ�VORZ�

ORULV��7KLV�LV�GXH�WR�WKH�IDFW�WKDW�VORZ�ORULV�FRQVXPH�D�

ORW�RI�IHHGVWXII�KLJK�LQ�FDUERK\GUDWHV�DQG�ORZ�LQ�ILEHU�

�7DEOH� ��� ZKLFK� DUH� H[SUHVVHG� LQ� WKH� IHFHV�� +LJK�

GLJHVWLELOLW\� RI� IHHGVWXII� VKRZV� PRVW� RI� QXWULHQWV�

FRQWDLQHG�LQ�WKH�IHHG�FDQ�EH�XWLOL]HG�E\�DQLPDO� 

7KH�DYHUDJH�GDLO\�ZHLJKW�JDLQ�RI�7��6XPDWUDQ�

VORZ� ORULV� LV� KLJKHU� WKDQ� WKDW� RI� 7�� 6XPDWUDQ� VORZ�

ORULV��KRZHYHU�GDLO\�ZHLJKW�JDLQ�RI�7��6XPDWUDQ�VORZ�

ORULV�LV�ORZHU�WKDQ�WKDW�RI�7��-DYDQ�VORZ�ORULV��7DEOH������ 

-DYDQ�VORZ�ORULV�LV�\RXQJHU�WKDQ�6XPDWUDQ�VORZ�

ORULV��VR�WKH�LQFUHDVH�RI�LWV�GDLO\�ZHLJKW�JDLQ�LV�ODUJHU��

IROORZHG� E\� PXFK� PRUH� IHHG� FRQVXPSWLRQ�� 'DLO\�

ZHLJKW�JDLQ�RI�-DYDQ�VORZ�ORULV�LV�PRUH�LQIOXHQFHG�E\�

\RXQJHU� DJH�� ZKLFK� LV� FKDUDFWHUL]HG� E\� UDSLG� FHOO�

JURZWK��VR�WKH�JURZWK�DOVR�IDVWHU� 

)RU� GDLO\� ZHLJKW� JDLQ� SHU� LQGLYLGXDO�� 7�� �� ��

6XPDWUDQ�VORZ�ORULV�VKRZV�QHJDWLI�GDLO\�ZHLJKW�JDLQ�

RU�GHFUHDVHG�LQ�ERG\�ZHLJKW��JLYLQJ�WKH�LPSDFW�RI�WKH�

UHGXFWLRQ�LQ�IHHG�HIILFLHQF\�UDWLR��)(5��DQG�SURWHLQ�

HIILFLHQF\�UDWLR��3(5����7KRXJK�'0�FRQVXPSWLRQ�DQG�

GLJHVWLELOLW\�FRHIILFLHQWV�RI�7������6XPDWUDQ�VORZ�ORULV�

DUH�QRW�PXFK�GLIIHUHQW�IURP�WKRVH�RI�7������6XPDWUDQ�

VORZ�ORULV��7KLV�IDFW�VKRZV�WKDW�WKHUH�DUH�GLIIHUHQFHV�

LQ�WKH�PHWDEROLF�DFWLYLW\�RI�LQGLYLGXDO�6XPDWUDQ�VORZ�

ORULV��UHVXOWLQJ�LQ�GLIIHUHQW�ERG\�ZHLJKW�JDLQ� 

7KH� HIILFLHQF\� RI� IHHGV� XVLQJ� LV� FRPSDUDWLRQ�

EHWZHHQ� ERG\� ZHLJKW� JDLQ� DQG� GU\� PDWWHU�

FRQVXPSWLRQ� RI� UDWLRQ� �&UDPSWRQ� 	� +DUULV� ��������

7KH� DYHUDJH� IHHG� HIILFLHQF\� UDWLR� �)(5�� RI� 7��

6XPDWUDQ� VORZ� ORULV� LV� KLJKHU� WKDQ� WKDW� RI� 7��

6XPDWUDQ�VORZ�ORULV��)LJXUH������7KH�KLJKHU�WKH�YDOXH�

RI�)(5�� WKH�VPDOOHU� WKH�FRQYHUVLRQ�UDWH�� �7KH�1)(�

DYHUDJH� GLJHVWLELOLW\� FRHIILFLHQWV� RI� 7�� 6XPDWUDQ�

VORZ� ORULV� LV� KLJKHU� WKDQ� WKDW� RI� 7��� VR� WKDW� GDLO\�

ZHLJKW�JDLQ�LV�DOVR�ODUJHU��FDXVLQJ�JUHDWHU�HIILFLHQF\�

RI�IHHG�XWLOL]DWLRQ���7KLV�LQGLFDWHV�7��6XPDWUDQ�VORZ�

ORULV� LV� PRUH� HIILFLHQW� LQ� WKH� XVH� RI� IHHG� WKDQ� 7��

6XPDWUDQ�VORZ�ORULV�DQG�7��-DYDQ�VORZ�ORULV� 

3URWHLQ� HIILFLHQF\� UDWLR� �3(5�� LV� RQH� RI� VRPH�

ZD\V�WR�PHDVXUH�SURWHLQ�TXDOLW\�TXDOLWDWLYHO\��3(5�RI�

7�� 6XPDWUDQ� VORZ� ORULV� LV� KLJKHU� WKDQ� WKDW� RI� 7��

6XPDWUDQ�VORZ�ORULV��EXW�3(5�RI�7��-DYDQ�VORZ�ORULV�

LV�KLJKHU�WKDQ�WKDW�RI�7��6XPDWUDQ�VORZ�ORULV���7KLV�

PHDQV� 7�� 6XPDWUDQ� VORZ� ORULV� LV�PRUH� FDSDEOH� LQ�

GLJHVWLQJ�SURWHLQ�IHHG�WR�ERG\�ZHLJKW�JDLQ�FRPSDUHG�

7�� 6XPDWUDQ� VORZ� ORULV�� :KLOH� -DYDQ� VORZ� ORULV�

ZKLFK�LV�VOLJKWO\�\RXQJHU�WKDQ�6XPDWUDQ�VORZ�ORULV�LV�

PRUH�HIILFLHQW�LQ�WKH�XVH�RI�SURWHLQ�IHHG�WR�KLV�GDLO\�

ZHLJKW� JDLQ�� � $V� GHVFULEHG� E\� $QJJRURGL� ��������

\RXQJHU� DQLPDOV�ZLOO� EH� DEOH� WR� XVH� WKH� SURWHLQ� LQ�

IHHG�IRU�LWV�ERG\�ZHLJKW�JDLQ���7KH�KLJKHU�WKH�YDOXH�RI�

3(5�� WKH� OHVV�SURWHLQ�QHHGHG� IRU� ERG\�ZHLJKW�JDLQ�

�:LQDUQR������� 

,Q�DGGLWLRQ��-DYDQ�VORZ�ORULV�KDV�D�ODUJHU�ERG\�

VL]H�WKDQ�6XPDWUDQ�VORZ�ORULV��6WUHLQ���������UHVXOWLQJ�

LQ�ODUJHU�QHHG�IRU�EDVLF�OLYLQJ���$V�UHSRUWHG�E\�:DKMX�

��������WKH�SURWHLQ�UHTXLUHPHQW�LV�DIIHFWHG�E\�WKH�VL]H�

RI�DQLPDO�ERG\�� ODUJH�DQLPDOV� UHTXLUH�PRUH�SURWHLQ�

SHU�GD\�IRU�EDVLF�OLYLQJ� 

7RWDO� GLJHVWLEOH�1XWULHQW� �7'1�� LV� DQ� RUJDQLF�

PDWHULDO� WKDW� FDQ� EH� REWDLQHG� E\� PXOWLSO\LQJ� WKH�

GLJHVWLEOH� FDUERK\GUDWHV� DQG� SURWHLQ� WKDW� FDQ� EH�

GLJHVWHG�E\�D�IDFWRU�RI�RQH�DQG�FUXGH�IDW�WKDW�FDQ�EH�

7DEOH�����'DLO\�ZHLJKW�JDLQ��)HHG�(IILFLHQF\�5DWLR��)(5���DQG�3URWHLQ�(IILFLHQF\�5DWLR��3(5� 

Description 

Sumatran slow loris Javan slow loris 

T0 T1 T1 

1 2 Average 1 2 Average 1 2 Average 

Daily weight gain 

(g/head/day) 1.32 2.14 1.73 -0.50 4.57 2.04 4.09 0.23 2.16 

DM intake 

(g/head/day) 38.82 38.44 38.63 36.95 37.90 37.42 44.94 40.08 42.51 

Protein intake 

(g/head/day) 14.37 14.98 14.68 14.09 15.01 14.55 15.63 15.14 15.38 

FER (%) 3.40 5.57 4.48 -1.35 12.06 5.44 9.10 0.58 5.08 

PER (%) 9.19 14.30 11.80 -3.55 30.46 13.99 26.17 1.53 14.05 
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dZ��$GGLWLRQ�RI�3RWDWR�%LVFXLW�LQ�7KH�)HHG�RI�6XPDWUDQ�6ORZ�/RULV� 

Variables 

Sumatran slow loris Javan slow loris  

T0 T1 T1 

1 2 Average 1 2 Average 1 2 Average 

GE intake 

(cal/head/day) 
1,932.76 1,763.62 1,848.19 1,749.45 1,679.10 1,714.27 2,028.99 1,836.53 1,932.76 

GE feces 

(cal/head/day) 
185.97 226.77 206.37 153.87 160.42 157.15 160.83 161.75 161.29 

GE digested 1,746.79 1,536.86 1,641.82 1,595.57 1,518.68 1,557.13 1,868.16 1,674.78 1,771.47 

DE (%) 90.38 87.14 88.76 91.20 90.45 90.83 92.07 91.19 91.63 

DE  

(Mcal/kg 

DM) 

3.77 3.59 3.68 3.77 3.76 3.76 3.82 3.86 3.84 

TDN (%) 85.60 81.48 83.54 85.42 85.26 85.34 86.57 87.52 87.04 

 

GLJHVWHG�E\�D� IDFWRU�RI������� �1XWULHQWV�XVHG� LQ� WKH�

FDOFXODWLRQ�RI�7'1�LV�DQ�RUJDQLF�PDWHULDO�ZKLFK� LV�

QXWULHQWV�DV�VRXUFH�RI�HQHUJ\��FUXGH�SURWHLQ��FUXGH�IDW��

FUXGH� ILEHU� DQG�1)(��� �7DEOH� �� VKRZV� WKH� DYHUDJH�

YDOXH� RI� 7'1� RI� VORZ� ORULV� LV� TXLWH� KLJK�� QDPHO\�

DERYH�������,Q�GHWDLO��7'1�RI�7��-DYDQ�VORZ�ORULV�!�

7'1�RI�7��6XPDWUDQ�VORZ�ORULV�!�7��6XPDWUDQ�VORZ�

ORULV��WKLV�LV�GXH�WR�GLIIHUHQFHV�LQ�WKH�DELOLW\�RI�HDFK�RI�

VORZ� ORULVHV� LQ� GLJHVWLQJ� WKH� IHHGVWXIIV� JLYHQ���

6XPDWUDQ�VORZ�ORULV�DQG�-DYDQ�VORZ�ORULV��FRQVXPH�D�

ORW�RI�1)(�ZKLFK�LV�DSSDUHQW�IURP�WKH�KLJK�FRQWHQW�

RI� 1)(� LQ� IHHGVWXIIV� �7DEOH� ���� FDXVLQJ� KLJK�

GLJHVWLELOLW\� RI� 1)(� DQG� ORZ� GLJHVWLELOLW\� RI� &)���

$FFRUGLQJ� WR� 6\DK� �������� WKH� ORZHU� &)� RI�

IHHGVWXIIV�� WKH� KLJKHU� WKH� UDWH� RI� PRYHPHQW� RI�

QXWULHQWV� LQ� WKH� FHFXP�� VR� LW� ZLOO� LQFUHDVH� QXWULHQW�

GLJHVWLELOLW\���'LJHVWLEOH�(QHUJ\��'(��LV�D�SHUFHQWDJH�

RI� WKH� WRWDO� HQHUJ\� FRQVXPSWLRQ� WKDW� LV� UHGXFHG�E\��

IHFDO� HQHUJ\� DQG� GLYLGHG� E\� HQHUJ\� FRQVXPSWLRQ�

�6XWDUGL���������7KH�FDOFXODWLRQV�VKRZ�7��6XPDWUDQ�

VORZ� ORULV�� 7�� 6XPDWUDQ� VORZ� ORULV�� DQG� 7�� -DYDQ�

VORZ�ORULV�HDFK�UHTXLUHV�WKH�DYHUDJH�HQHUJ\�LQWDNH�RI�

������� RU� ����� 0FDO� �� NJ� '0�� ������� RU� �����

0FDO���NJ�'0��DQG���������RU������0FDO���NJ�'0��

UHVSHFWLYHO\���7KH�GLIIHUHQFH�RI�'(�YDOXH�LV�GXH�WR�WKH�

GLIIHUHQFH�LQ�FRQVXPSWLRQ�RI�HQHUJ\�DQG�FUXGH�ILEHU�

RQ�HDFK�LQGLYLGXDO�VORZ�ORULV� 

 

&21&/86,21 

 

7KH� DGGLWLRQ� RI� SRWDWR� ELVFXLWV� LQ� WKH� IHHG� RI�

6XPDWUDQ� VORZ� ORULV� GRHV� QRW� LPSURYH� GU\� PDWWHU��

QXWULHQW� DQG� HQHUJ\� LQWDNH�� ZKHUHDV� WKHUH� LV� DQ�

LQFUHDVH�LQ�GU\�PDWWHU��QXWULHQW��DQG�HQHUJ\�LQWDNH�LQ�

-DYDQ� VORZ� ORULV�� � 7�� 6XPDWUDQ� VORZ� ORULV� LV�PRUH�

HIILFLHQW� LQ� WKH� XVH� RI� GLHWV� RQ� ERG\� ZHLJKW� JDLQ���

1XWULHQW�GLJHVWLELOLW\�FRHIILFLHQW� LV�TXLWH�KLJK��VR�WKH�

WRWDO�GLJHVWLEOH�QXWULHQWV��7'1��DQG�GLJHVWLEOH�HQHUJ\�

�'(��LQ�6XPDWUDQ�VORZ�ORULV�DQG�-DYDQ�VORZ�ORULV�LV�

DOVR�KLJK��LH�DERYH�������7KH�IHHG�JLYHQ�LQ�FDSWLYLW\�

FDQ�EH�WDLORUHG�WR�WKH�QXWULHQW�QHHGV�RI�VORZ�ORULV� 

 

$&.12:/('*(0(17 

 

0\�WKDQNV�JR�WR�8PDU�6RI\DQL�WKDW�KDV�KHOSHG�

UHVHDUFKHUV� IRU� VWXG\� LQ�FDSWLYLW\��7UL�+��+DQGD\DQL�
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���� 

)DULGD�HW�DO� 

DQG�5��/LD�5��$PDOLD�ZKR�KHOSHG�DQDO\]H�WKH�IHHG�

PDWHULDO�LQ�WKH�ODERUDWRU\��7KLV�UHVHDUFK�ZDV�IXQGHG�

E\�',3$���WKH�&RPSHWLWLYH�3URJUDP�±�/,3,�� 

 

5()(5(1&(6 

 

$QDO\WLFDO�0HWKRGV�IRU�2[\JHQ�%RPEV�1R�����0��

������ ,VRSHULERO� &DORULPHWHU�0DQXDO�� � 3DUU�

,QVWUXPHQW�&RPSDQ\���,OOLQRLV��������86$� 

$QJJRURGL��5��������,OPX�0DNDQDQ�7HUQDN�8PXP��

37�*UDPHGLD�8WDPD��-DNDUWD�� 

$2$&�� $VVLFLDWLRQ� RI� $QDO\WLFDO� &RPPXQLWLHV��

������ 2IILFLDO� 0HWKRG� RI� $QDO\VLV� RI� WKH�

$VVRFLDWLRQ� RI� 2IILFLDO� $QDO\WLFDO� &KHPLVW���

:DVKLQJWRQ�'&� 

$URUD�� 63�� ������ 3HQFHUQDDQ� 0LNURED� 3DGD�

5XPLQDQVLD��*DGMDK�0DGD�8QLYHUVLW\� 3UHVV��

<RJ\DNDUWD� 

%D\XWULDQD��1���������3HQJDUXK�SHPEHULDQ�NXOLW�ELML�

NDNDR� GDODP� UDQVXP� WHUKDGDS� WLQJNDW�

NRQVXPVL�� NHFHUQDDQ� EDKDQ� NHULQJ� GDQ�

SHUWDPEDKDQ� ERERW� EDGDQ� SDGD� VDSL�

3HUDQDNDQ� RQJROH� >6NULSVL@�� -DNDUWD�

8QLYHUVLWDV�1DVLRQDO�� 

%UDQGRQ--RQHV��'���$$��(XGH\��7��*HLV�VPDQQ��&3��

*URYHV�� '-�� 0HOQLFN�� -&�� 0RUDOHV�� 0��

6KHNHOOH��	�&%��6WHZDUW��������$VLDQ�SULPDWH�

FODVVLILFDWLRQ�� ,QW�HUQDWLRQDO� -RXUQDO� RI�

3ULPDWRORJ\�����������-����� 

%RRUPDQ��.1��������'LHWDU\�FRQVWUDLQV�RQ�QLWURJHQ�

UHWHQWLRQ�� ,Q�� %XWWHU\�� 3�-��� /LQGVD\�� '�%��

�(GV���� 3URWHLQ� 'HSRVLWLRQ� LQ� $QLPDOV��

%XWWHUZRUWK��/RQGRQ��SS�����±����� 

&KXUFK�� '&�� 	� :*�� 3RQG�� ������ %DVLF� $QLPDO�

1XWULWLRQ� DQG� )HHGLQJ�� �UG� (GLWLRQ�� -RKQ�

:LOH\�DQG�6RQV��,QF���&DQDGD� 

&KXUFK�� '&�� � ������ 'LJHVWLYH� 3K\VLRORJ\� DQG�

1XWULWLRQ�RI�5XPLQDQWV���QG�HG��2�	�%�%RRNV��

&RUYDOLV��2UHJRQ��86$� 

&UDLJ�-��	�&��5HHG�� ������� �'LHW-EDVHG�HQULFKPHQW�

LGHDV� IRU� VPDOO� SULPDWHV�� ,QWHUQDWLRQDO� =RR�

1HZV����������±�� 

&UDPSWRQ�� (:�� 	� /(�� +DUULV�� ������ �$SSOLHG�

$QLPDO�1XWULWLRQ����QG�HGLWLRQ��6DQ-)UDQFLVFR 

)DULGD�� :5� 	� 5�� 5LGZDQ�� ������ *LYLQJ� RI�

IRUPXODWHG�SHOOHW�RQ�-DYDQ�3RUFXSLQH��+\VWUL[�

-DYDQLFD� )�� &XYLHU�� ������� (IIHFWV� RQ� IHHG�

LQWDNH�� IHHG� FRQYHUVLRQ�� DQG� GLJHVWLELOLW\� LQ�

SUH-GRPHVWLFDWLRQ� FRQGLWLRQ�� -XUQDO� %LRORJL�

,QGRQ������������-���� 

)LWFK-6Q\GHU��+����+��6FKXO]H��	�/��/DUVRQ�� ��������

0DQDJHPHQW� RI� ORULVHV� LQ� FDSWLYLW\�� $�

KXVEDQGU\� PDQXDO� IRU� $VLDQ� ORULVLQHV�

�1\FWLFHEXV� 	� /RULV� VVS���� &HQWHU� IRU�

5HSURGXFWLRQ�LQ�(QGDQJHUHG�6SHFLHV��&5(6���

=RRORJLFDO�6RFLHW\�RI�6DQ�'LHJR��6DQ�'LHJR� 

0RHQ�� $1�� ������ :LOGOLIH� HFRORJ\�� $Q� DQDO\WLFDO�

DSSURDFK�� )UHHPDQ� 3XEOLFDWLRQV�� 6DQ�

)UDQFLVFR�� 

0HQ��%;���%��2JOH�	�-(��/LQGEHUJ����������(IIHFW�RI�

FKRLFH�IHHGLQJ�RQ�LQWDNH�DQG�SHUIRUPDQFH�RI�

EURLOHU� GXFN�� � $VLDQ� $XVWUDOLDQ� -RXUQDO� RI��

$QLPDO�6FLHQFH�����������������±����� 

1DSLHU��-5��	�3+��1DSLHU�3+��������$�+DQGERRN�RI�

/LYLQJ�3ULPDWHV��1HZ�<RUN��$FDGHPLF�3UHVV� 

1DVXWLRQ�� $�� ������ 3HQJDUXK� SHQJJDQWLDQ� UXPSXW�

JDMDK� �3HQQLVHWXP� SXUSXUHXP�� GHQJDQ�

UXPSXW� NXSDL� �+\PHQDFKQH� DPSOL[LFDXOLV��

WHUKDGDS� NHFHUQDDQ� EDKDQ� NHULQJ� GDQ� EDKDQ�

RUJDQLN�GDQ�NRQVXPVL�DLU�PLQXP�GRPED�ORNDO�

MDQWDQ�� -XUQDO� ,OPLDK� ,OPX-,OPX� 3HWHUQDNDQ�

;,,��������-��� 

1HNDULV� .$,�� 	� 5$�� 0XQGV�� � ������ 8VLQJ� IDFLDO�

PDUNLQJV�WR�XQPDVN�GLYHUVLW\��WKH�VORZ�ORULVHV 

 �3ULPDWHV�� /RULVLGDH�� 1\FWLFHEXV�� RI�

,QGRQHVLD��,Q��*XUVN\�6��	�-��6XSULDWQD���HGV���

7KH� SULPDWHV� RI� ,QGRQHVLD�� 6SULQJHU�� 1HZ�

<RUN��SS����±���� 

1HNDULV��.$,���&5��6WDUU��5/��&ROOLQV��	�$��1DYDUUR-

0RQWHV�� � ������ � &RPSDUDWLYH� HFRORJ\� RI�

H[XGDWHV� IHHGLQJ� E\� $VLDQ� VORZ� ORULVHV�

�1\FWLFHEXV��� ,Q�� %XUURZV�$�� /��1DVK� �HGV���

7KH� HYROXWLRQ� RI� H[XGDWLYRU\� LQ� SULPDWHV��

6SULQJHU��1HZ�<RUN��SS����±���� 

1HNDULV�� .$,�� 	� 6.�� %HDUGHU�� � ������ � 7KH�

VWUHSVLUUKLQH� SULPDWHV� RI� $VLD� DQG�0DLQODQG�

$IULFD�� GLYHUVLW\� VKURXGHG� LQ� GDUNQHVV�� � ,Q��

&DPSEHOO�&���$��)XHQWHV��.��0DF.LQQRQ��0��

3DQJHU�� 	� 6.�� %HDGHU� �HGV���� 3ULPDWHV� LQ�

SHUVSHFWLYH���2[IRUG�8QLYHUVLW\�3UHVV��2[IRUG� 

3DUDNNDVL�� $�� � ������ ,OPX� 1XWULVL� GDQ� 0DNDQDQ�

7HUQDN�5XPLQDQ��8,-3UHVV��-DNDUWD� 

3XVSLWDVDUL���'��������.RQVXPVL�GDQ�(ILVLHQVL�3DNDQ�

SDGD� .XNDQJ� �1\FWLFHEXV� FRXFDQJ�� GL�

3HQDQJNDUDQ�� >6NULSVL@�� %RJRU�� )DNXOWDV�

3HWHUQDNDQ��,QVWLWXW�3HUWDQLDQ�%RJRU�� 

6LQDJD�:���'$��$VWXWL��(�� ,VNDQGDU��:LUGDWHWL��	�-��

3DPXQJNDV�� � ������ � .RQVXPVL� SDNDQ� DVDO�

KHZDQ�SDGD�NXNDQJ��1\FWLFHEXV�FRXFDQJ��GL�

)DVLOLWDV� 3HQDQJNDUDQ�� 3XVDW� 6WXGL� 6DWZD�



���� 

dZ��$GGLWLRQ�RI�3RWDWR�%LVFXLW�LQ�7KH�)HHG�RI�6XPDWUDQ�6ORZ�/RULV� 

3ULPDWD� �3663�� ,3%�� -RXUQDO� 3ULPDWRORJ\�

,QGRQHVLD������������-��� 

6WHHO�� 5*'� 	� -+�� 7RUULH�� � ������ � 3ULQVLS� GDQ�

3URVHGXU� 6WDWLVWLND�� 6XDWX� 3HQGHNDWDQ�

%LRPHWULN�� � 7HUMHPDKDQ�� 0�6\DK�� � 37��

*UDPHGLD�3XVWDND�8WDPD���-DNDUWD� 

6WUHLQ�� 1-9�� ������ $EEUHYLDWHG� &KHFNOLVW� RI� WKH�

PDPPDOV� RI� WKH� $XVWUDOLDQ� $UFKLSHODJR��

6FKRRO� RI� (QYLURQPHQWDO� &RQVHUYDWLRQ�

0DQDJHPHQW��%RJRU��,QGRQHVLD� 

6XWDUGL�� 7�� ������ 6DSL� 3HUDK� GDQ� 3HPEHULDQ�

0DNDQDQQ\D�� 'LNWDW� .XOLDK�� )DNXOWDV�

3HWHUQDNDQ��,QVWLWXW�3HUWDQLDQ�%RJRU��%RJRU� 

6\DK�� +�� ����� �� 3HQJDUXK� SHUEHGDDQ� NDGDU� VHUDW�

NDVDU� UDQVXP� WHUKDGDS� SURGXNVL� GDJLQJ�

NHOLQFL�SHUVLODQJDQ��>6NULSVL@��%RJRU��)DNXOWDV�

3HWHUQDNDQ��,3%�� 

7RPDV]HZVND��0:���,.��6XWDPD��	�7'��&KDQLDJR��

������ 5HSURGXNVL�� 7LQJNDK� /DNX�� GDQ�

3URGXNVL� 7HUQDN� GL� ,QGRQHVLD�� *UDPHGLD�

3XVWDND�8WDPD��-DNDUWD� 

7LOOPDQ�� $'��� +�� +DUWDGL�� 6�� 5HNVRKDGLSURGMR�� 6��

3UDZLURNXVXPR� 	� 6�� /HEGRVRHNRMR�� ������

,OPX� 0DNDQDQ� 7HUQDN� 'DVDU�� &HWDNDQ�

NHOLPD�� � *DMDK� 0DGD� 8QLYHUVLW\� 3UHVV��

<RJ\DNDUWD� 

:DKMX�� ������ ,OPX� 1XWULVL� 8QJJDV�� (GLVL� NH-���

*DGMDK�0DGD�8QLYHUVLW\�3UHVV��<RJ\DNDUWD� 

:DUGDQL��..����������*DPEDUDQ�8PXP�.RQVXPVL�

GDQ� 3HQJJXQDDQ� 3DNDQ� SDGD� 7DUVLXV� %HWLQD�

�7DUVLXV� EDQFDQXV�� GL� 3HQDQJNDUDQ� ��

>6NULSVL@��%RJRU��)DNXOWDV�3HWHUQDNDQ��,QVWLWXW�

3HUWDQLDQ�%RJRU� 

:LHQV�)��$��=LW]PDQQ��	�1$��+XVVHLQ���������)DVW�

IRRG� IRU� VORZ� ORULVHV�� LV� ORZ� PHWDEROLVP�

UHODWHG� WR� VHFRQGDU\� FRPSRXQGV� LQ� KLJK-

HQHUJ\� SODQW� GLHW"� -RXUQDO� � RI� 0DPPDORJ\�

������±���� 

:LQDUQR�� )*�� ������ .LPLD� 3DQJDQ� GDQ� *L]L�� � 37�

*UDPHGLD�3XVWDND�XWDPD��-DNDUWD� 
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