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ABSTRACT

The objectives of this study were to evaluate respiration characteristics and develop empirical respiratory rate
equations for short grain rough rice. The carbon dioxide concentrations generated from rough rice at four level
temperatures(10, 20, 30, 40TC) and 4 level moisture contents(17.2, 21.5, 25.9, 31.6%, d.b.) were measured by gas
chromatography.

The respiratory rates increased exponentially with grain temperature and also with moisture content. The
relationship between respiratory rate and grain temperature fitted the Arrehenius’ and Gore’s equations very well.

Two empirical respiratory rate equations were presented as a function of grain temperature and moisture content.
The values of determination coefficient for the developed respiratory rate equations were 0.999, and the result of t-
test showed that there were no significant differences between predicted and measured respiratory rates on
significance level of 1%. Therefore, it appeared that respiratory rates predicted by the respiratory rate equations
agreed well with measured values.

An equation for predicting dry matter losses of rough rice during storage was presented by modifying the
respiratory rate equations based on chemical reaction of decomposition of carbohydrate.

£ Q 8-0](Key Words): Bi(rough rice), & F-4; = (respiratory rate), 725 & A £-(dry matter loss)
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Table 1 Operating conditions of GC for an-
alysis of gas produced from rough

rice
Column CTR—1 (Alltech)
Operation 30T
Carrier gas He
Detector TCD
Injector temperature 60T
Detector temperature 60C
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Table 2 Respiratory quotients of rough rice with 31.6%, d.b. moisture content at storage
temperature 30C

Concentration (%)

Time (hr) RQ value
CO, 0,
0.00 0.0937 20.4720 -
1.00 0.6108 20.0289 1.1670
2.00 1.1918 19.4079 0.9356
4.00 2.4616 17.9884 0.8945
5.00 3.1520 17.2207 0.8993
6.00 3.7393 16.5922 0.9344
7.00 43597 15.8624 0.8501
8.00 5.0121 15.1256 0.8855
9.00 5.5719 14.5293 0.9388
12.00 7.1957 12.7836 0.9302
15.00 9.0898 10.7296 0.9222
18.00 10.3510 9.3743 0.9306
23.00 12.4946 6.9450 0.8824
25.27 13.4331 6.0011 0.9943
27.37 14.1457 5.4063 1.1980
30.32 15.1644 4.1524 0.8124
33.20 15.8698 3.5640 1.1988
35.83 16.5194 2.9624 1.0798
38.55 16.9565 2.6081 1.2337
41.82 17.6968 1.9795 1.1777
45.62 18.6843 1.4048 1.7183*
51.60 19.3156 1.2428 2.4185*%
54.33 19.6282 1.2031 7.8741*
*RQ > 1.3
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Fig. 1 Fitness of the relationship between
temperature and respiratory rate of
rough rice for the Arrhenius’ equation.
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Table 3 Coefficients of the Arrhenius’ and Gore’s equation for rough rice

Moisture content (%, d.b.) 17.2

215 259 316

R, 1.5770 x 10Y

8.8754 x 10"  3.0905 x 10  2.5756 x 10*

Arrhenius a 12,2559 11,4459 10,783.3 10,376.1
r 0.989 0.995 0.998 0.999
R, 0.00655 0.07058 0.27482 1.01072
Gore B 0.13856 0.12928 0.12172 0.11704
r 0.999 0.999 0.998 0.993
100 120

22.2%(Hikida)
24.7%(Hikida)
20.8%(Kawano)
25.4%(Kawano)
24.0%(Measured)
20.6%(Measured)

=3
meo OO

—_

Respiratory rate( CO, mg/hr 100g dry matter)

01 N T S SRR S
3.1 3.2 3.3 3.4 3.5 3.6

Reciprocal of absolute temperature T' (x 102 K*)

Fig. 3 Comparison of measured and refer-
enced™'? respiratory rates of rough
rice.
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Fig. 4 Relationship between moisture con-
tents and respiratory rates of rough
rice.
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Table 4 Constants in Equation (7) and (8)

a 9.9617421 x 10V

b ~6.451326 X 10'

¢ 1.1005771 x 10"

d 18,183.170515

—457.9114417
f 6.6894676201
2.560669912

—0.276310788

i 7.415241 x 1073

j 0.577460313

k —3.2345437 x 107

1 55687  x 1074
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Fig. 5 Comparison of measured and predi-
cted respiratory rates of rough rice.
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