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creatinine following jatropha cake feeding. The activity of 
bilirubin and creatinine significantly increased in without 
detoxified fed group while the activity of bilirubin and 
creatinine did not altered significantly till 90th days of 
feeding of JCMD. Figure 7 shows the effect of Jatropha cake 
feeding on albumin, and total protein. The levels of albumin 
in plasma were not altered significantly till 90th of JCMD 
feeding however significantly decrease in total protein was 
observed on 7th day following JCM feed.

Figure 8 shows effect of Jatropha cake on DNA 
fragmentation. DNA fragmentation was qualitative analysed 
by agarose gel electrophoresis. DNA extracted from control 
and treated tissues samples were electrophoresis on a 
1% agarose gel. DNA ladder (1kb; Fermentas) served as 
molecular size standard. Qualitative DNA fragmentation 
profile of JCM fed mice is shown in Fig.  8. DNA fragmentations 
were observed in liver at various time intervals in JCM.

Figure 6. Effect of JCM and JCMD meal on Total bilirubin and 
Creatinine.

Figure 8. DNA fragmentation profile for JCM feeding group at 
different time periods. (a) Lane: 1: Marker; 2: Control 
liver; 3: 10% JCM-liver; 4: 10% JCMD- liver at 3rd day. 
(b) Lane: 1: Marker; 2: Control liver; 3: 10% JCM-liver; 
4: 10% JCMD- liver at 7th days. (c) Lane: 1: Marker; 2: 
Control liver; 3: 10% JCMD-liver at 45th day and  4: 
10% JCMD- liver at 90th day.
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Figure 5. Effect of JCM and JCMD meal on Urea, Glucose and 
Cholesterol.
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Figure 7.  Effect of JCM and JCMD meal on Albumin and Total 
protein.

g 
/ 

dl

4. DISCUSSION
Among the different methods available for 

detoxification of Jatropha curcas cake and the changes in 
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various biochemical variables on feeding Jatropha diets. All 
the feeding studies on J. curcas showed severe clinical and 
pathological symptoms. Among the important symptoms 
observed was transient loss of body mass and mild to severe 
macroscopic/microscopic changes in the kidney, lungs, 
heart, liver, and spleen in a dose dependent manner11,12,13. 
In Li14, et al., study as well, the major pathological 
symptoms were observed in lung and kidney, with widely 
diffuse hemorrhage in lung and glomerular sclerosis in the 
kidney.

In the present study we standardised the methodology 
of detoxification of Jatropha curcas cake. Cake was 
detoxified by using petroleum ether, n-hexane, chloroform, 
alcohol, water and also used alkali treatment. We observed 
that animal survived till 90 days by using alkali treatment. 
Baits were prepared by 10% mixing of detoxified cake with 
standard animal feed (w/w). It was also observed that 
animals did not survive more than nine days with 10% 
non detoxified Jatropha curcas baits. However, animal were 
found healthy and active after taking 10% detoxified diets. 

We also observed changes in various biochemical 
variables i.e. GSOT, SGPT, ALP, Total Bilirubin, Total Protein, 
Albumin, urea, Creatinine using blood plasma by standard 
procedure, using the diagnostic kits. The levels of SGPT, 
SGOT and ALP were not significantly changes in group 
III compared to control group, indicating a normal organ 
function on feeding with 10% JCMD. The increased enzymes 
SGPT (27.77%), SGOT (17.10%) and ALP (8.53%) activity 
of liver attributed to liver damage and cytotoxic effect of 
10% JCM on the liver cells leading to leakage of SGPT and 
ALP from damaged hepatocytes15. The alkaline phosphatase 
level rises during bile duct obstruction, and in intrahepatic 
infiltrative diseases of the liver16. Thus, the blood level of 
ALP and SGPT gives information on the damage of organs, 
and in particular of liver cells. 

Total Proteins and albumin level were not significantly 
different in group III on 90th day of feeding of 10% JCMD 
compared to control group. A significant reduction in total 
Protein (P<0.01) was observed in mice in group II albumin 
levels were not significantly decrease  in the plasma 
of mice in group II on 7th day feeding of 10% JCM. The 
hypoproteinemia and hypoalbuminemia were attributed to 
the direct toxic effect of phorbol esters led to degeneration 
and necrosis of hepatocytes17. Hepatocytes are considered 
the main site of albumin and protein synthesis18. The 
interaction of phorbol ester with protein kinase C (PKC) 
affects activities of several enzymes, biosynthesis of protein, 
DNA, polyamines, cell differentiation processes, and gene 
expression19. 

Total Bilirubin, urea and Creatinine concentration was 
not significantly different among the group III on 90th day of 
feeding of 10% JCMD compared to control group. In group 
II Total Bilirubin level was significantly higher (P<0.01) 
than control group, an indicator of liver dysfunction20. The 
Creatinine level was significantly decrease (P<0.01) than 
the control group and the plasma urea level in group II 
did not vary significantly on 7th day feeding of 10% JCM. 
Creatinine is the catabolic waste product of the tissue 

proteins that is exerted by the kidneys. Plasma Creatinine 
level is a sensitive index of renal function because it is 
dependent on the muscle mass and renal excretion and 
does not vary with the dietary intake of proteins20. 

Long term feeding trails of 10% detoxified Jatropha 
curcas cake was conducted and animal survived till 90 days. 
Various biochemical variables i.e. SGOT, SGPT, ALP, Total 
Bilirubin, Total Protein, Albumin, urea, Creatinine were 
not significantly different in group III compared to control 
group, indicating a normal organ function on feeding with 
10% JCMD, suggesting that the groups III (10% JCMD) was 
normal and healthy. Recently (2011) some other authors 
have also reported similar results on feeding Jatropha 
containing diets21-23.  In group II (10% JCM) mortality 
started from 6th day and all animals died before nine days. 
Highly significant change was observed in SGPT, SGOT, ALP, 
total Protein, total Bilirubin, and Creatinine in group II 
(10% JCM).

It is the preliminary study, which has been reported. 
However, a total detoxification is necessary for nutritional 
application of Jatropha seed cake meal. Further 
investigations are under process for complete removal 
of toxic components and for complete detoxification of 
Jatropha curcas cake in the laboratories. Lot’s of work has 
to be done in this study. For any further study this was the 
initial experiment which we have carried out.  

5. CONCLUSIONS
In the present study we detoxified Jatropha cake using 

various solvent, alkali  and moist heat treatment. After 
detoxification, Jatropha cake was dried and animal baits 
were prepared by mixing 10 percent of detoxified (JCMD), 
and non detoxified cake (JCM) separately. To make the 
animal bait palatable to animal other ingredient viz. Dalda, 
sugar, PNP and cardamom were also added. Long term (90 
days) animal feeding trials and toxicological evaluations 
was carried out. The results of toxicity study revealed that 
10% detoxified baits fed group animals survived till the 90 
days and did not show any significant changes in various 
clinical parameters viz. SGOT, SGPT, ALP, total bilirubin, 
total protein, albumin, urea, creatinine related to hepatic 
and renal function while in 10% non detoxified fed groups 
mortality starts on 3rd day of feeding and no animal was 
survived beyond 9th day. This is the first study of Jatropha 
cake in which 90 days animal feeding trials were conducted 
with detoxified Jatropha cake and compared with non 
detoxified Jatropha cake feeding.
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