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Effect of Heating Conditions on Apparent Viscosity of Cowpea
Sediment Dispersions
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Abstract

Effecis of concentration (6~9%, db), heating temperature (88~95° (), cooking time (10~50min) and heating
method (continuous and instantanecus) on the apparent viscosily of cowpea sediment dispersions at 60° C were
investigated. The instantaneous heating resulted in higher apparent viscosity than continuous heating
regardless concentrations and heating temperatures. The activation energy of the increase rate constant of the
apparent viscosity was about 8kcal/ moie. The apparent viscosity of the cowpea sediment dispersion heated to
95° C and held for 20min showed z linear refation with the 20min height at 92.5° C by viscoamylograph.
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Fig. 1. Changes in apparent viscosity of cowpea sediment dis-
persions(6~9%) during heating at 80° C(0), 85" C (@),
90° C(4), 95" C (AL

Continuous heating, shear rate of 73rpm
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Table 1. Apparent viscosily increase rate constanis (Pa - s " -

min~) of cowpea sediment dispersions

Concenwation Heating temperature  Continuous Instantanecus

(%} °C) hcating heatmg
& 80 1.28 1.29
85 1.53 1.54
490 1.71 172
95 1.97 2.00
7 30 1.42 t.44
85 3.58 1.61
90 1.96 1.97
95 218 2.22
8 80 210 2,19
&5 2.59 2.68
90 2,95 3.10
5 3.32 3.50
9 80 4.78 ERN
55 505 5.95
a0 65.90 7.20
a5 7.58 7.9
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Fig. 2. Arrhenius plot of apparent viscosity increase rate con-
stant of cowpea sediment dispersion at various concen-
trations .

Continuous heating
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Table 2. Activation energies of apparent viscosily increase
rate consiants of cowpea sediment dispersions

Activation energy (cal / mole)

Concentration

(%} Continuous heating  [nstantaneous heatmg
5 7460 7490
7 7430 7480
8 7890 7970
9 7930 7890
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Fig. 3. Dependence of apparent viscosity increase rale cons-
tants on concentration of cowpea sediment dispersion
at heating temperature of 80° C and 90°C.
Continuaus heating
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Table 3. Linear regression equations for concentrafion aga-
inst log apparent viscosity of cowpea sediment disp-
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Table 4. Linear regression equations for heating temperature
against Jog apparent viscosity of cowpea sediment di-

ersions
Heating temperature Continuous Instantaneous
CC heating heating
80 Y¥=0.2159X+0.8885 Y=0.2226X+0.9015
85 Y=0.2240X+09230 Y=0.2275X+0.9265
30 ¥=0.2331X+09290 v¥=0.2364X+£.9200
a5 Y=0.2336X+0.9565 Y¥=0.2366X+{0.9565

spersions
Concentration Continuous Instantaneous
(%) heating heating
6 Y=0.0091X+1,479C  Y=0.0104X+1.3055
7 ¥=0.0163X+1.0840 Y=0.0168X+1.0838
8 Y=0.0168X+1.2757 Y=0.0172X+1.2827
9 Y=0.0170X+1.6530 Y=0.0174X+1.7727,

Correlation coefficients were greater than 0.997 in all cases
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Fig. 4. Effects of concentrations of cowpea sediment disp-
ersion on log apparent viscosity al various heating te-
mperatures,

Continuous heating with heating time of 20min at ea-
ch temperature

Correlation coefficients were greater than 0.992 in all cases.
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Fig. 5. Effects of heating temperatures on fog apparent visc-
osity of cowpea sediment dispersions.
Continuaus heating with heating time of 20min at ea-
ch temperature
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Fig. 6. Refationship between 20min height and apparent vis-
cosity of cowpea sediment dispersions at various he-
ating temperatures,
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