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Effect of Partial Gelatinization during Precooking Operation
on the Viscosity of Retort Curry
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The effect of partial gelatinization of starch during precooking operation on the final viscosity
of retort curry at serving temperature was investigated. While the increase in the viscosity of
retort curry is largely due to the starch gelatinization during the heating processes of cooking and
sterilization, it is known empirically that a high temperature during the material mixing operation
before cooking may result in a lower final viscosity. The relationship between the temperature and
the partial starch gelatinization during material mixing was therefore studied by measuring amylose
leaching, swelling ratio, dynamic viscoelasticity, and by differential scanning calorimetry (DSC).
When the mixing temperature was at or higher than 65C , the starch was partially gelatinized
under the low water condition, and as the result, the increase in the viscosity during cooking and
sterilization was suppressed. This finding is expected to be useful in controlling the viscosity of starch-
containing retort foods.
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differential scanning calorimetry (DSC)
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Fig. 1 A flow diagram of retort curry production.
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Fig.2 Amylose leaching of Mixture 1 and Cooked sauce
prepared from Mixture 1. ND; Not detected, NT; Not tested.
Error bars represent the SE of 3 measurements.
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Fig. 3 Swelling ratio of Mixture 1 and Cooked sauce prepared
from Mixture 1. NT; Not tested. Error bars represent the SE
of 3 measurements.
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Fig.4 The viscosities of Cooked sauce and Final sauce
made from Mixture 1 prepared at 50, 65, 70, and 75C. All
viscosities were measured at 60°C . Error bars represent the
SE of 3 measurements.
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Fig. 5 Temperature dependence of storage modulus (G’) of
Mixture 1. The sample was heated at 5C /min from 30°C to
90C .
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Fig. 6 Temperature dependence of los tangent (tan 6=G"/G’) of
Mixture 1. The sample was heated at 5C /min from 30°C to
90C .
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Fig. 7 DSC curves of Mixture 1. The sample was heated at 5C
/min from 5C to 90C .
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Table 1 DSC characteristics of Mixture 1.

Peak 1 Peak 2 Combined
Valley

Sample 7, Toi  AH: Tp2 Te AH> AH total

() (O Jdlg) (0) () (0O g (J/g)
MT50 62.2 72.1 4.1 77.9 80.7 85.1 0.8 4.9
MT65 66.2 72.5 3.8 77.5 80.6 84.1 0.8 4.6
MT70 66.9 74.1 3.4 77.7 80.7 83.6 1.0 4.4
MT75 66.6 - 1.3 77.7 80.1 86.2 1.7 3.1

The endothermic peak were divided into two peaks at the valley temperature as shown in Fig. 7 and
the respective enthalpy changes (4H; and 4H,) per gram starch in Mixture 1 were calculated using

trapezoidal rule.
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