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Abstract

The mechanism of cooking barlay (naked and covered barley) was

properties of both naked and covered barley were similar.

investigated. Cooking

At higher cooking temperature of

above 110°C, a browning reaction occurred and no terminal point of cooking was observed. The

cooking rate followed the equation of a first-order reaction.

The activation energies of cooking temperatures below 100°C and above

100°C were about

19, 500 and 9, 500 cal/mole, respectively. The cooking process of barley comprised two mechanisms:

At temperatures below 100°C the cooking rate is controlled by the reaction rate of barley consti-

tuents with water, and at temperatures above 100°C, it is controlled by the rate of diffusion of

water through the cooked portion toward the interface of uncooked core in which the reaction is

occurring.
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Fig. 1. Relation between the reciprocal hardness
of cooked barley grains and cooking time
at various cooking temperatures(Soaking
time, 30 min) @&-@ :90° C, Xx-x:100
°C, O-O:110°C, A A:120°C
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Table 1. Average value of reaction rate constant
(Soaking time : 30 min)

l Reaction rate constant (cm/sec)

Cooking B
temperature| Naked barley 1 Covered barley
90°C ] 4.60 %107 * 1.60X10
100°C | 8.22x107? 8.11 %1072
110°C | 10.92%107 10.71 %1072

120°C 15. 78 1072 15.56 X 1072
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Fig. 2. The rate of uncooked portion of barley

grains as a function of cooking tempera-

ture (Soaking time, 30min) @-@ :90°C,

X=X :100°C, O-O :110°C, A-A :120°C
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Fig. 3. Relation between the cooking rate cons-
tant and the reciprocal cooking tempera-
ture for covered and naked barley (Soak-
ing time : 30 min)
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Table 2. Effect of soaking time on average value of reaction ratc constant at various cooking

temperatures
Cooking Soal\mg time (mm)
temperature |~ T Tt men oo s e
C) 0 20 30 40
Naked barley 100 6.8x1072 7.2%x107% 7.4x107° 7.6x1072
110 8.8%107 9.3x107% 9.8x107? —
120 10.8x10"? 13.8x107? 15.0% 1072 14.8x1072
Covered barley 100 6.6%x1072 7.3%107 7.5%1072 7.8%x1072
| 110 8.9%x1072 9.5x1072 9.9%x1072 —
{ 120 11.1x1072 13.2x1072 14.4%107° 14.3x 1072

Table 3. Activation energy of cooking barley
(cal/mole) (Soakmg time : 30 mm)

COO]\ll’lg temperature
| 90°~100°C ‘ 100° ~120°c

9, 500
9, 500

Naked barley

15,700
Covered barley

15, 300
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