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Abstract 

Jatropha curcas meal (JCM) is potential as poultry feed due to its rich in 
nutrients content (24.71% protein). Fermentation of JCM using Rhizopus oligosporus 
decreased the phorbolester, but the  crude fiber and phytic acid were still high. The 
objective of this experiment was to evaluate the effect of feeding fermented JCM 
using Rhizopus oligosporus supplemented with cellulase and phytase on percentace 
of carcass and giblets of kampong chickens. The experiment used 40 birds of 200 
kampong chickens which were reared from day old chicks up to 10 weeks of age. 
This experiment used completely randomized design with 5 treatment diets and 
4 replications, each replication used 10 birds. The diets were: T0 (control diet, 
without JCM), T1 (the diet contained 5% untreated JCM), T2 (the diet contained 
5% fermented JCM and cellulase 200 ml/ton), T3 (the diet contained 5% fermented 
JCM and 1000 FTU phytase), and T4 (the diet contained 5% fermented JCM 
and cellulase 200 ml/ton and 1000 FTU phytase). The parameters observed were 
percentage of carcass, heart, liver, spleen, kidney, gizzard and pancreas of 6 and 
10 weeks old of the birds. The results showed that feeding untreated or fermented 
JCM 5% did not influence the percentage of carcass and giblets of 6 weeks old as 
well as of 10 weeks old kampong chickens, except for the gizzard of 10 weeks old. 
The gizzard of the T3 was higher (p<0.05) than that of the control. It was concluded 
that feeding untreated as well as fermented Jatropha curcas 5% was safe for the 
kampong chickens.
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Introduct�on 

Jatropha curcas meal (JCM) �s potent�al as poultry feed due to �ts r�ch �n 
nutr�ents content.  JCM w�th shell conta�ns 24.71% prote�n (Sum�at� et al., 2008), 
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the seed kernels conta�ns 31-34.5% prote�n (Mart�nez –Herrera et al., 2006). The 
gross energy of kernels ranged from 31.1 to 31.6 MJ/kg DM, and the levels of am�no 
ac�ds, except lys�ne, were h�gher than that of the FAO/WHO reference prote�n for 
a f�ve year old ch�ld on a dry matter bas�s (Mart�nez –Herrera et al., 2006). The 
ava�lab�l�ty of th�s r�ch nutr�ents �s l�m�ted by tox�ns and ant�nutr�ents conta�ned 
�n the meal. These tox�c and ant�nutr�ents �nclude curc�n(lect�n), tann�n, tryps�n 
�nh�b�tors, phytate, sapon�n and phorbolesters (Franc�s et al., 2006). Apart from 
these, phorbolesters that are present at h�gh levels �n the kernels have been �dent�f�ed 
as the ma�n tox�c agent respons�ble for tox�c�ty (Makkar et al., 1997). Untreated 
Jatropha curcas meal was tox�c to rats, m�ce and rum�nants (Becker and Makkar, 
1998) as well as to poultry (Sum�at� et al., 2007). Its need to detox�fy the JCM �n 
order to fully ult�l�ze of the meal. Sum�at� et al. (2007) conducted var�ous treatments 
(phys�cal, comb�nat�on of chem�cal + phys�cal, and b�olog�cal) to detox�fy Indones�an 
Jatropha curcas meal as poultry feed. Fermentat�on us�ng Rhizopus oligosporus was 
the best method to detox�fy the tox�ns and thus �ncreas�ng the nutr�t�t�ve value of 
the Jatropha curcas meal for poultry. However, the crude f�ber and phyt�c ac�d of 
the meal were st�ll h�gh. Poultry can not d�gest f�ber, espec�ally cellulose, even the 
f�ber could �nterfere other nutr�ents conta�ned �n the feed.  S�ng (2008) reported that 
phyt�c ac�d �s an ant�-nutr�t�onal const�tuen of plant der�ved feeds. As a react�ve 
an�on, �t forms a w�de var�ety of �nsoluble salts w�th m�neral �nclud�ng phosphorus, 
calc�um, z�nc, magnes�um and copper. Therefor, the object�ve of th�s exper�ment 
was to evaluate the effect of feed�ng fermented JCM us�ng Rhizopus oligosporus  
supplemented w�th cellulase and phytase on percentace of carcass and g�blets of 
kampong ch�ckens.

 
Mater�als and Methods 

The exper�ment used 40 b�rds of 200 kampong ch�ckens wh�ch were reared 
from day old ch�cks up to 10 weeks of age.  The JCM was fermented us�ng Rhizopus 
oligosporus.  Th�s exper�ment used completely random�zed des�gn w�th 5 treatment 
d�ets and 4 repl�cat�ons, each repl�cat�on used 10 b�rds. The d�ets were: T0 (control 
d�et, w�thout JCM), T1 (the d�et conta�ned 5% untreated JCM), T2 (the d�et conta�ned 
5% fermented JCM and cellulase 200 ml/ton), T3 (the d�et conta�ned 5% fermented 
JCM and 1000 FTU phytase), and T4 (the d�et conta�ned 5% fermented JCM and 
cellulase 200 ml/ton and 1000 FTU phytase). The compos�t�on of exper�mental d�ets 
�s presented on Table 1. 

The parameters observed were we�ght percentage of carcass, heart, l�ver, 
spleen, k�dney, g�zzard and pancreas of 6 and 10 weeks old of the b�rds. The data 
were analysed us�ng ANOVA (analyses of var�ance) accord�ng to Steel and Torr�e 
(1995).
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Results and D�scuss�on 

Fermentat�on JCM us�ng Rhizopus oligosporus decreased phorbolesters, tryp-
s�n �nh�b�tors, phyt�c ac�d, and sapon�n.  Feed�ng untreated or fermented JCM 5% 
�n the d�ets d�d not �nfluence the percentage of carcass and g�blets of 6 weeks old 
(Table 2) as well as of 10 weeks old (Table 3) kampong ch�ckens, except for the  
g�zzard of 10 weeks old. The g�zzard of the T3 was h�gher (p<0.05) than that of the 

Table 1. The compos�t�on of the exper�mental d�ets

Ingred�ent
Treatments (%)

T0 T1 T2 T3 T4
Yellow corn 51.23 53.21 53.21 53.21 53.21
R�ce bran 20.50 15.00 14.50 14.50 14.50
Soybean meal 17.00 16.50 16.50 16.50 16.50
Untreated J. curcas meal 0.00 5.00 0.00 0.00 0.00
Fermented J. curcas meal 0.00 0.00 5.00 5.00 5.00
MBM 7.50 7.00 7.00 7.00 7.00
Palm o�l 3.00 2.50 3.00 3.00 3.00
Salt 0.10 0.10 0.10 0.10 0.10
V�t-m�n m�x 0.50 0.50 0.50 0.50 0.50
Dl-meth�on�ne 0.173 0.187 0.187 0.187 0.187  
Total 100 100 100 100 100
Cellulase, ml/ton 200 0 200
Phytase, FTU/kg1) 0 1000 1000
Calculated nutr�ents2)

ME, kcal/kg 2,855.64 2,862.71 2,865.11 2,865.11 2,865.11    
CP, % 18.23 18.39 18.26 18.26      18.20
EE, % 5.60 5.15 5.43 5.43       5.40
CF, % 3.81 4.77 5.65 5.65       5.65
Ca, % 0.91 0.91 0.91 0.91       0.91
nPP, % 0.61 0.56 0.56 0.56       0.56
Na, % 0.14 0.13 0.13 0.13       0.13
Lys�ne, % 0.83 0.83 0.82 0.82       0.82
Meth�on�ne, % 0.36 0.37 0.37 0.37       0.37
Meth + cyst�ne, % 0.62 0.62 0.62 0.62       0.62

1) DSM Nutr�t�on Product
2) Nutr�ent compos�t�ons based on Leeson and Summers calculat�on (2005)
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control. The �ncreas�ng of g�zzard was due to h�gher crude f�ber �n the d�et of T3, �.e. 
5.65% compared to the control d�et, �.e. 3.86%.  Feed�ng 5% of untreated as well as 
fermented JCM were safe for the l�ver, heart, k�dney, pancreas, and other g�blets of 
the kampong ch�ckens. It �nd�cated that the phorbolesters conta�ned �n the d�ets was 
low, and �t �nd�cated that the JCM used �n th�s exper�ment was from J.curcas seed 
conta�ned low phorbolesters. Makkar et al. (1998) reported that there were d�ffer-
ent var�et�es of J.curcas, non-tox�c and tox�c var�et�es. The tox�c var�et�es conta�ned 
phorbolesters up to 2.7 mg/g kernel and non-tox�c ones just conta�ned up to 0.11 
mg/g kernel. Sum�at� et al. (2010) reported that untreated JCM used �n th�s exper�-

Mean values w�th�n  the same row w�th d�fferent superscr�pts are s�gn�f�cantly d�fferent (P<0.01).
T0= control d�et, w�thout JCM, T1= the d�et conta�ned 5% untreated JCM, T2= the d�et conta�ned 
5% fermented JCM and cellulase 200 ml/ton, T3= the d�et conta�ned 5% fermented JCM and 1000 
FTU phytase, T4= the d�et conta�ned 5% fermented JCM and cellulase 200 ml/ton and 1000 FTU 
phytase.

Table 2. Percentage of g�blets of  kampong ch�ckens at  6 weeks of age 

G�blets
D�et treatments (% of l�ve we�ght)

T0 T1 T2 T3 T4
Heart (%) 0.58±0.09 0.50±0.08 0.51±0.04 0.63±0.08 0.60±0.15
L�ver (%) 2.75±0.12 2.77±0.51 2.71±0.36 2.85±0.30 2.81±0.16
Spleen (%) 0.28±0.05 0.27±0.07 0.28±0.10 0.34±0.02 0.27±0.08
K�dney (%) 0.73±0.13AB 0.55±0.20A 0.78±0.12AB 0.97±0.17B 0.84±0.26AB

G�zzard (%) 4.04±0.34 4.23±0.49 4.88±0.31 4.00±0.67 4.41±0.40
Pancreas (%) 0.32±0.08 0.34±0.07 0.34±0.08 0.23±0.02 0.36±0.03

Mean values w�th�n  the same row w�th d�fferent superscr�pts are s�gn�f�cantly d�fferent (P<0.01).
T0= control d�et, w�thout JCM, T1= the d�et conta�ned 5% untreated JCM, T2= the d�et conta�ned 
5% fermented JCM and cellulase 200 ml/ton, T3= the d�et conta�ned 5% fermented JCM and 1000 
FTU phytase, T4= the d�et conta�ned 5% fermented JCM and cellulase 200 ml/ton and 1000 FTU 
phytase.

Table 3. Percentage of g�blets of  kampong ch�ckens at 10 weeks of age 

G�blets
D�et treatments (% of l�ve we�ght)

T0 T1     T2 T3 T4
Heart (%) 0.46±0.14 0.50±0.11 0.50±0.04 0.48±0.06 0.50±0.05
L�ver (%) 1.95±0.43 2.28±0.26 2.05±0.30 2.01±0.16 2.18±0.24
Spleen (%) 0.30±0.06 0.32±0.12 0.22±0.05 0.23±0.05 0.40±0.22
k�dney (%) 0.75±0.33 0.94±0.22 0.74±0.10 0.62±0.21 0.74±0.08
G�zzard (%) 3.20±0.09a 3.94±0.12ab 3.60±0.13ab 4.06±0.95b 3.40±0.62ab

Pancreas (%) 0.33±0.21 0.35±0.04 0.26±0.04 0.32±0.03 0.32±0.11
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ment conta�ned 24,33 µg/g phorbolesters and the fermented meal conta�ned 15.28  
µg/g phorbolesters.

Feed�ng h�gh phorbolesters  Jatropha curcas meal at the level of 5% �n the d�et 
to the bro�lers caused 100% mortal�ty at the age of 22 days and �t damaged the l�ver 
as well as k�dney (Sum�at� et al., 2007)

Conclus�ons  

It was concluded that feed�ng untreated as well as fermented jatropha curcas 
meal 5% �n the d�et was safe for the kampong ch�ckens.

Acknowledgement

We gratefully acknowledge the H�bah Bersa�ng Project of H�gher Educat�on, 
Departmen of Nat�onal Educat�on, Indones�a for fund�ng th�s research (DIPA IPB 
No. 17/13.24.4/SPK/PD/2010)17/13.24.4/SPK/PD/2010) and to PT. Indocement for g�v�ng Jatropha curcas 
meal.  

References   

Becker, K., and H.P.S. Makkar. 1998.  Effects of phorbolesters �n carp (cypr�nus 
carp�o L.).Veter�nary Human Tox�cology. 40: 82-86.

Franc�s, G., H.P.S. Makkar and  K.Becker.  2006.  Product from l�ttle researched 
plants as aquaculture feed �ngred�ent.  http://www.fao.org/DOCREP/ARTI-
CLE/AGRIPPA/  551_EN.HTM  (1-25) [11-2-2007].

Leeson, S., and J.D. Summers. 2005.  Commerc�al Poultry Nutr�t�on. 3rd Ed.  Un�-
vers�ty Books, Guelph, Ontar�o, Canada.

Makkar, H.P.S, K. Becker, F. Sporer, and M. W�nk.  1997.  Stud�es on nutr�t�ve po-
tent�al and tox�c const�tuents of d�fferent provenances of Jatropha curcas.  J. of 
Agr�c. and Food Chem. 45: 3152-3157.

Makkar, H.P.S., A.O. Ader�b�gbe, and K. Becker.  1998.  Comparat�ve  evaluat�on of 
non-tox�c and tox�c var�et�es of Jatropha curcas for chem�cal compos�t�on, d�-
gest�b�l�ty, prote�n degradab�l�ty and tox�c factors.  Food chem. 62: 207-215.

Mart�nez-Herrera, J., P. S�ddhuraju, G.Franc�s, G.Dav�la-Ort�z, K.Becker.  2006.  
Chem�cal compos�t�on, tox�c/ant�metabol�c const�tuents, and effects of d�ffer-
ent treatments on the�r levels, �n four provenances of jatropha curcas L. from 
Mex�co.  Food Chem. 96: 80-89.

Steel, R.G.D. and J.H. Torr�e.  1995. Pr�ns�p dan Prosedur Stat�st�ka-Suatu Pende-1995.  Pr�ns�p dan Prosedur Stat�st�ka-Suatu Pende-
katan B�ometr�k.  Bambang Sumantr� (Penerjemah).  P.T. Gramed�a. Jakarta.

S�ngh, P.K.  2008.  S�gn�f�cance of phyt�c ac�d and supplemental phytase �n ch�cken 
nutr�t�on: a rev�ew. J. of  World’s Poult. Sc�. 64(4): 553-577. 



314 Proceeding of the 2nd International Seminar on Animal Industry | Jakarta, 5-6 July 2012

Sum�at�, A. Sudarman, L.N. H�dayah, and W.B. Santoso.  2007.  Tox�c�ty of Jatropha 
curcas L. meal tox�ns on Bro�lers.  Proceed�ng of Sem�nar AINI (Indones�an 
assoc�at�on of Nutr�t�on and Feed sc�ence) VI, July 26-27,  2007, pp.195-201.  

Sum�at�, A.Sudarman, I. Nurh�kmawat�, and Nurbaet�.  2008.  Detox�f�cat�on of Jat-
ropha curcas Meal as Poultry Feed. Proceed�ng of the 2nd Internat�onal Sym-
pos�um on food Secur�ty, Agr�cultural Development and Env�romental Con-
servat�on �n Southeast and East as�a.  Bogor, 4-6th September 2007.  Faculty of 
Forestry, Bogor Agr�cultural Un�vers�ty.

Sum�at�, D.A. Astut�, and S. Suhart�. 2010.  Pemanfaatan L�mbah B�od�esel (Bung-
k�l dan Daun Jarak pagar) (Jatropha curcas L.) sebaga� Pakan Unggas Ber�kut 
Kaj�an Anthelm�nt�k dan Gangguan Metabol�sm. Laporan penel�t�an. Lembaga 
Penel�t�an dan Pengabd�an Kepada Masyarakat IPB.


