Food Engineering Progress
Vol. 10, No. 2. pp. 100~106 (2006.5)

7194730 28t

Ei5o] A

24
BUvheha P AERey

Color Changes of Soybean Paste(Doenjang) by Heat Sterilization
Process
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Abstract

Soybean paste (Doenjang) was heat-sterilized at 70~120°C for 5~40 min and the sterilization rate of
bacteria and the change in color were determined. The sterilization rate increased with sterilization tem-
perature and time. The sterilization rates were not greatly raised with the time at the temperatures below
90°C, but increased remarkably at the temperatures over 100°C. High temperatures over 110°C were
required for the sterilization Doenjang, and the minimum Fo-value was 0.39 min. The lightness and the
yellowness of Doenjang decreased while the redness increased during its heat sterilization. The color
changes became remarkable showing AE over 3.0 when the Doenjang was treated either for more than
10 min at 70°C or for more than § min at the temperatures over 80°C. The optimum heat sterilization
conditions of Doenjang destroying almost all bacteria with the minimum color change were for 5 min
at 110°C. The heat sterilization process resulted in the noticeable color change (AE) regardless the heat-
ing conditions. The response surface models were also developed for the color values and the color

change of the heat-treated Doenjang.
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Fig. 1. Sterilization rate of bacteria in Doenjang during
heat treatment.
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Fig. 2. Effect of heat sterilization on lightness of
Doenjang.
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Fig. 3. Response surface of lightness of Doenjang to heat
sterilization conditions.
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Fig. 4. Response surface of redness of Doenjang to heat
sterilization conditions.
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Fig. 5. Response surface of yellowness of Doenjang to
heat sterilization conditions.
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Fig. 6. Response surface of difference in color (4E) of
Doenjang to heat sterilization conditions.
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Table 1. Response surface model for color of heat sterilized Doenjang as functions of sterilization temperature and time

Color

Regression equation

L value (Lightness)

a value (Redness)

b value (Yellowness)
AE* (Color Difference)

L=0.2483+1.1069(Temp.)+0.4258(Time)-0.0063(Temp.)*-0.0101(Time)(Temp.)+0.0064(Time)?
a=-7.8489+0.2231(Temp.)+0.2886(Time)-0.0005(Temp.)*-0.0023(Time)(Temp.)-0.0015(Time)*
b=-70.6760+1.9466(Temp.)+0.9019(Time)-0.0098(Temp.)*-0.01 1 1(Time)(Temp.)+0.0009( Time)*
AE=66.8308-1.4902(Temp.)-0.6584(Time)+0.0082(Temp.)* +0.0139(Time)(Temp.)-0.0090(Time)*

2

*AE=(AL’+Aa’+Ab)'?

Table 2. Difference in color (4AE*) of Doenjang induced by heat sterilization

Temperature (°C)

Time (min)

70 80 90 100 110 120
0 0.00 0.00 0.00 0.00 0.00 0.00
5 2.90 543 532 4.35 3.98 12.58
10 3.51 6.00 5.23 5.01 851 18.31
20 2.50 5.20 5.45 8.19 14.41 25.86
30 4.62 4.29 7.02 11.07 19.14 28.32
40 3.54 3.96 8.24 12.37 25.28 29.73

*AB=(AL*+Aa’+4b%)"?
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