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DETERMINATION OF ENZYME ACTIVITY AS A QUALITY CONTROL TOOL 
IN BROWN RICE PROCESSING

Rosemarie G. Garcia, Dahlia A. Diaz, Alex M. Palomo, and Mary Rose C. Ladia

Background: 
Lipoxygenase enzymes, naturally present in brown rice, leads to the deterioration of oils and fats under 
appropriate conditions. These enzymes must be deactivated to prevent rancidity and extend the shelf-life 
of brown rice. Within the Department of Science and Technology (DOST) Research and Development 
Institutes (RDls), there is no agency doing direct enzyme activity analysis, thus, the FNRI needs to develop 
competency in the analysis of enzyme activity to measure the effectiveness of heat treatment or any process 
innovation in deactivating enzymes, particularly in brown rice. 

Objective: 
The study intended to verify a method for the measurement of enzyme activity. Specifically, it aimed to 
determine the optimum pH, substrate concentration and buffer solution; determine the precision based on 
repeatability; determine enzyme activity of stabilized brown rice; and use the method as a quality control tool 
in processing brown rice.

Method: 
Lipoxygenase activity was determined using the methods described by Shasty and Rao (2000), and Bin 
Xu (2011) with slight modifications. The activity was measured using a spectrophotometer at 234 nm at 
26°C working environment. The change in absorbance versus time was plotted to determine the initial 
reaction rate (vo). The protein concentration in the enzyme extract was determined by Lowry method using 
bovine serum albumin (BSA). Optimum pH, substrate concentration and buffer solution were determined by 
measuring which pH (n=6), substrate concentration (n=4) and buffer (n=3) gives the maximum lipoxygenase 
activity. Repeatability was measured based on intra-day, (n=6) and interday (n=7) analysis of the same 
samples. The procedure was used on brown rice samples subjected to different heat treatments and the 
decrease in enzyme activity was measured to determine whether the treatment was effective in reducing 
the enzyme activity. 

Results: 
The optimum pH of lipoxygenase in brown rice was 8.0 using borate buffer solution. Lipoxygenase activity 
was found to be maximum at linoleic acid concentration of 2.5mM. There was poor linearity when the 
substrate concentration was lower and at higher concentration, lipoxygenase activity decreased considerably. 
Optimum Tween-20 concentration was 0.16 % when the concentration of linoleic acid in substrate was 2.5 
mM. The interday and intra-day relative standard deviation was low at 10% and 12% respectively while 
Horrat value ranged from 1.1-1.4, showing that the analysis was precise and repeatable. The procedure 
when used in determining enzyme activity of control, stabilized, and superheated steam treated brown rice 
showed decrease in activity of treated brown rice from 20 to 49%. 

Conclusion and Recommendation: 
The method for determining lipoxygenase activity in brown rice was verified in terms of optimum pH, buffer, 
and substrate concentration. It was precise and repeatable with acceptable Horrat values. When used as a 
tool in brown rice processing, the method was able to indicate decrease in enzyme activity after different types 
of heat treatments. As such, it may be used as a quality control tool in brown rice processing. Sourcing out 
an external laboratory that conducts enzyme activity is highly recommended to compare results of analysis. 
The use of a temperature controlled ultra-violet visible (UV-VIS) spectrophotometer is also recommended to 
be able to maintain the optimum temperature at which the enzyme activity is maximum. 
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