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Abstract 
 

Jatropha curcas seed cake is a by-product generated from oil extraction 

process of J. curcas seed and contains high protein.  It, therefore, would be served as 

a source of protein hydrolysate applied for plant growth stimulation.  This research 

work was aimed at studying plant growth promotion by protein hydrolysates obtained 

from enzymatic and acid hydrolyses of protein isolated from J. curcas seed cake using 

chilli (Capsicum annuum L.) seeds and Chinese kale as model plants.  Results showed 

that J. carcas seed cake sample in this study had a protein content of 23.5% (w/w).  

Its protein isolation was carried out by suspending the seed cake in an alkaline 

solution (pH 12) at 50oC for 3 hr.  Protein was then precipitated under an acidic 

condition (pH 4) or its isoelectric point.  The study also showed protein isolation from 

J. curcas seed cake was affected by pH, temperature, agitation time and salt 

concentration and types, including solvent and alcohol concentration.  J. curcas 

protein hydrolyses were done by four proteolytic enzymes (Neutrase, Papain, Trypsin 

and Pepsin) and acid (HCl) for 12 hours with various degrees of hydrolysis (3.8-

97.3%).  Neutrase gave the highest degree of hydrolysis at 97.3%.  Tested on chilli 

seeds, their growth was considerably stimulated by the protein hydrolysate (30 µg 

amino acid/ml) obtained from Neutrase digestion at 2 hours.  The sample gave the 

maximum germination percentage, radicle emergence percentage, seeding growth rate 

and germination index of 75%, 96%, 4.53 and 7.84, respectively.  It is expected that 

peptides with molecular mass of 12-22 kDa in the hydrolysate may play an important 

role in plant growth stimulation.  In addition, the protein hydrolysate at the 

concentrations of 10-50 µg amino acid/ml was able to stimulate the growth of Chinese 

kale with their heights of 24-27 cm, their diameter of approximately 0.4 cm, their wet 

and dry weights of 5.0-6.5 g and 0.4-0.6 g, respectively and their quality levels of 2.4-

2.7 as of 4.  Therefore, the hydrolysate obtained from J. curcas protein digestion by 

Neutrase at 2 hours would be a potent plant growth promoter.   

 


