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Kinetics for Quality Changes of Rice and Rice flour during Storage
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Abstract

Rice and rice flour were stored at 13°C, 23°C and 38°C for 6 months a}nd quality indicator,
according to the correlation between physicochemical properties and sensory scores, was
monitored. Fat acidity was the most effective indicator for quality changes during storage
and its increasing rate showed 1st-order reaction kinetics. The Arrhenius activation energies
were 50, 953 KJ/Kmol in rice and 59, 750 KJ/Kmol in rice flour. On the basis of relation
between the acceptable sensory score(3.0) and fat acidity, shelf-life of rice and rice flour
were 378 and 358 days at 13T and 163 and 145 days at 237, respectively.
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Table 1. Panel scores® for soup with dough flakes prepared from rice and rice flour during storage

Storage temp, Product Storage period _ (months)
() 0 1 2 3 4 5 6
13 A 46 46 48 45 43 43 4.2
B 46 46 45 43 43 42 41"
2 A 160 440 400 3.7 35° 320 3.1°
B 460 4.3 39p 3.7 340 30 29¢
38 A 462 320 290 28 2.5 2.5 2.3
B 462 3.0 27¢ 26° 26° 25¢ 2.3¢

a) 5.0 : Excellent, 4.0 : Good, 3.0 : Acceptable, 2.0 : Poor, 1.0 : Very poor

A) Rice B) Rice flour

* Means not followed by the same letter in the same row differ significantly from one another (p<0.05)

* N.S. means no significant difference
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Fig. 1. Correlationship between fat acidity and
sensory score during storage.
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Fig. 2. Correlationship between amylographic
maxixgxum viscosity and sensory score during
storage.

Table 2. Correlationship between sensory score and quality variables during storage

Qua.lity Regression equation Corfe'lation Standaid
Variables Coefficient(R) Error(dx)
Fat acidity Yl"=—2%§413 X® 4125.2189 —0.9629 5.1816
(me%) Y 2=—242127 X +127.0844 —0.9645 5.2058
Maximum viscosity Y,=—103.6239 X 41193778 —0.9379 30.1271
(B. U) Y,=—106.9113 X+-1206.047 —0.9414 30.0763
Breakdown (B.U.) Y,=-59.1521 X+519.3331 —0.8229 32.1033
Y,=—629338 X +4534.1906 —0.8343 32.6638

lRice, 2 Rice flour, 3)Sensory Score
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Fig. 3. Correlationship between breakdown
and sensory score during storage.
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Fig. 4. Semilog plot of fat acidity as a function
of storage period (Black:Rice flour)
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Table 3. First order reaction rate constants for increase of fat acidity during storage

Temperature (C) K,x10*, day™ Y K, X104, day? i
13 Rice 6.994 0.964 - -
Rice flour 7.384 0.958 - -

23 Rice 34.074 0.954 5121 0.997

Rice flour 36.722 0.987 4.644 0.999

38 Rice 56.287 0.992 3432 0.998

Rice flour 59.969 0.989 2.949 0.999

1) Coefficient of determination
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Fig. 5. Arrhenius plot of rate constant versus
reciprocal absolute temperature
(Black : Rice, White : Rice flour)

Table 4. Activation energy and Q, for increase of fat acidity during. storage

for Rate Activation energy Qo
Sample Constant Ea 10 KJ /K mdl r 13—23C 23—38C
Rice K, 5953 0.991 487(2.33) 1.39(1.68)*
K, —2.0437 0.982
Rice K, 5975 0.994 497(2.34)" 1.38(1.68)*
our
K, —2318 0.987

* Determined by equation (3) theoretically
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Table 5. Shelf—life of rice and rice flour that predicted
from the relations among fat acidity, sensory score
and storage period

Storage Storage Predicted
temperature state shelf —life(day)
13 Rice 378
Rice flour 358
23C Rice 163
Rice flour 145
38C Rice 47
Rice flour 43
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