
THE UNIVERSITY OF RAJSHAHI 

STUDIES ON SOME ENZYMES FROM GERMINATING 

OIL AND CEREAL SEEDS 

J1_ tliesis 
Su6mittea to r[/i,e Vniversity of (J{ajsfzalii for tlie {J)egree of {J)octor of l 

(Phi[osopliy in (Biochemistry 

December 2004 

BY 

NIRANJAN KUMAR SANA 
B.Sc. (Hons), M.Sc.

I.I 

.. ... OJb' 

Protein and enzyme research laboratory 
Dept. of Biochemistry & Molecular Biology 
University of Rajsha/zi 
Bangladesh. 



ABSTRACT 

Degradation of three varieties of Brassica and wheat seed storage substances at
different periods of germination have been studied to have a comparative data on their
chemical composition. Free sugar contents of the three varieties of Brassica and wheat
seeds differ slightly. Wheat seeds contain a little higher amount of free sugar than that
of Brassica seeds. Reducing sugar contents also vary in Brassica and wheat seeds.
During germination, the degradation of free sugar and reducing sugar in Brassica
seeds is faster than in wheat seeds. Wheat seeds contain a larger amount of starch than
that of Brassica seeds. Among the three varieties of wheat seeds, Akbar variety has 
the highest percentage of starch. The starch contents of both seeds decrease gradually 
dming germination. Total protein and water-�oluble protein content of the three 
varieties of Brassica seeds is slightly higher than that of wheat seeds. During 
germination, protein depletion starts after initial imbibition, and is completed in 
between 96 to 120 hours. Brassica seeds contain a significant amounts of lipid. 
Among Brassica seeds, napus variety contains the highest amount of lipid, followed 
by campestries and jtmcia varieties. Lipid degradation starts after 24 hours of (
germination and is completed within 72 to 96 hours. The results suggest that 

degradation of seed reserve nutrients accelerate the development of seedling growth 

during germination. 

Lipid degrading enzyme lipase was identified in germinating Brassica napus L. The 

enzyme was purified to homogeneity by solvent extraction, followed by Sephadex G-

75, DEAE and CM-cellulose ion exchange chromatography. The enzyme was purified 

to 68 fold with the final specific activity of 39-mmol min· 1 mg· 1 at 37°C using olive 

oil as a substrate. The SDS-PAGE electrophoresis showed a molecular mass of 34 kD,

while a 34.5 kD mass were obtained by gel filtration chromatography for this lipase.

The optimum pH and temperature for the purified lipase for hydrolysis of oleic acid
· f C 2

+ d B 2
+ h 1· were found to be 7.0 and 35°c respectively. In presence o a an a , t e 1pase

· 2+ Z 2+ I I 2+ d C 2+t. ·1 I a11ced to I? 5 and 115% respectively. Fe , n , - g an u ac 1v1 y was en 1 -

· 1 ·b· d 1 · 1· btit Al3+ Mn2+ showed no influence on lipolytic activity. Km
11111 1te t 11s 1pase , 

value of the purified lipase was determined to be 0.23 mM.
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