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Mathematical Model for Changes in Fat Acidity in

Brown Rice Stored in Closed Conditions

BEE&&KL
& 3 £
Abstract
An experiment was conducted on the storage of Calrose
brown rice. For investigating the influence of temperature and
moisture on fat acidity, the brown rice was stored in open and
closed conditions at 0, 24, 48, and 72°F respectively with an initial
moisture content of 14.43 per cent.
Petroleum ether was used to extract oils from the brown
rice for determining its fat acidity. Fat acidity was expressed
as the number of milligrams of potassium hydroxide required to
neutralize the free fatty acids in 100 grams of dry brown rice.
The determining method is the AACC Approved Method 02-01:
Fat Acidity-General Method by American Association of Cereal
Chemists.
The moisture content of the brown rice stored in closed
conditions remained constant throughout the experimental period,
while that of the brown rice stored in open conditions approached
equilibrium with the surrounding relative humidity-
Only those stored at 72°F (closed conditions) and 48°F (open
conditions) showed a high rate of fat acidity. After 7-month
storage, the 72°F samples showed 69.56 acid units and the 48°F
ones, 100.93 acid units.
An empirical equation was developed for describing the
relationship between the fat acidity, storage temperature, and
storage time for the brown rice in a closed storage test. The
equation can be written as
In F=1.7359 -0 0116t + (3.743 x 10-3+4-2.5683 x 10-5¢) T

where F=fat acidity, mg KOH per 100 gm dry brown rice
t=time, days
T =absolute temperature, °R.
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