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Determination of Kinetic Parametei*s for Texture Changes of
Sweet Potatoes during Heating

Jung Ju Lee and Jong Whan Rhim
Department of Food Engineering, Mokpo National University

Kinetic parameters for the texture degradation of three varieties of sweet potato during heating were determined
using two alternative methods, the biphasic model and the fractional conversion method. The texture degradation
of sweet potatoes during heating could be expressed by two simultaneous first order reactions using the biphasic
method, whose activation energies were ranged 71.0~75.1 kJ/mol and 48.4~59.6 kJ/mol for the initial fast texture
degradation reaction and the slow texture degradation reaction at a prolonged heating period, respectively. How-
ever, the whole texture degradation phenomena of sweet potatoes during heating could also be explained by a
single first order reaction using the fractional conversion method. The activation energies were 67.5~75.3 kJ/mol,
which were comparable with those of the first phase reaction for the texture degradation determined by the
biphasic model. A kinetic compensation effect shown between the kinetic parameters determined by both meth-
ods indicates that both methods can be conveniently used to determine Kinetic parameters for the texture deg-

radation of sweet potatoes by heating.
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Table 1. Proximate analysis of sweet potatoes
Sweet Potatoes Moisture(%) Crude Protein(%) Crude Lipid(%) Ash(%) Carbohydrate(%)
Gunmi 68.79 2.02 0.16 0.10 28.93
Jinmi 77.37 1.74 0.13 0.60 20.16
Jami 80.95 1.95 0.46 0.79 15.85

UBy subtracting moisture, protein, lipid and ash contents from the total.
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Fig. 1. Changes in hardness of sweet potatoes during cooking at
different temperatures
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Fig. 2. A typical plot of change in hardness of “Gunmi” variety
of sweet potato heated at 90°C analyzed by the biphasic model
S;: substrate that softens rapidly during heating.
S,: substrate that softens slowly during heating.
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Fig. 3. A typical plot of change in hardness of “Gunmi” variety
of sweet potato heated at 90°C analyzed by the fractional
conversion method
f: (H-H)/(H-H,), H;: Initial hardness at time 0. H: Hardness at
time t, H_: Hardness at prolonged time.
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Table 2. Apparent rate constants for texture degradation of
sweet potatoes by heating determined by the biphasic model and
the fractional conversion method

Fractional
Biphasic model conversion
Sweet Temp. method
potatoes 4O Apparent rate constant Apparent rate
(min™) constant
s s {(min™)
80 0.124 0.013 0.083
Gunmi 90 0.244 0.020 0.187
100 0.471 0.039 0.374
110 0.838 0.045 0.781
80 0.099 0.014 0.109
L 90 0.193 0.023 0.294
Jinmi
100 0.403 0.042 0.401
110 0.717 0.067 0.853
80 0.108 0.018 0.095
i 90 0.256 0.026 0.193
Jami 100 0.498 0.052 0.401
110 0.768 0.074 0.590

VS, is the substrate that softens rapidly when heated.
8, is the substrate that softens slowly when heated.
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Fig. 4. Temperature dependency of the apparent reaction rate

constant for texture degradation of sweet potatoes determined

by (A)the biphasic model and (B)the fractional converasion
method
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Table 3. Kinetic parameters for texture degradation of sweet potatoes by heating determined by the biphasic model and the fractional

conversion method

Biphasic model . .
Fractional conversion method
Sweet potatoes S S,
k, (min™) E, (kj/mol) k, (min™) E, (kj/mol) k, (min") E, (kj/mol)
Gunmi 540X 10° 719 1.82X10° 483 9.29X 10° 67.5
Jinmi 1.27X10% 75.1 8.99X10° 59.6 1.60X10%° 753
Jami 7.92%10° 734 2.00X 105 54.5 3.72X10° 71.6
US; is the substrate that softens rapidly when heated.
7S, is the substrate that softens slowly when heated.
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Fig. 5. Kinetic compensation effect of texture degradation of
sweet potatoes
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