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Texture Changes of Soybean Paste(Doenjang) by Heat Treatment

Chulkyoon Mok

Department of Food Science and Biotechnology, College of Engineering, Kyungwon University

Abstract

Soybean paste(Doenjang) was heat-sterilized at 100~120°C for 5~40 min and the textural characteristics
were determined with texture profile analysis. The response surface models for the hardness, adhesive-
ness, cohesiveness, springiness and initial stress of the heat-sterilized Doenjang were developed as func-
tions of sterilization temperature and time. The texture of Doenjang was changed remarkably by the
heat treatment. All the textural properties increased by the initial heat treatment and started to decrease
on further heat treatment. The great changes in the textural properties by the heat treatment indicated
that the heating alone was not suitable for the sterilization of Doenjang.
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Table 1. Hardness™ of heat-treated Doenjang (unit: g)
. . Temperature (°C)
Time (min) 100 110 120

0 392730

5 35.83% 48.70® 39,17°%c
10 47.90™ 47.90" 4 773
20 50.10* 39,50 42 43t
30 31.77° 44 47 %0 46.80°¢
40 35.70% 37.13%% 37.735®

“Values with same letter(s) are not significantly different (o=
0.05).
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Fig. 1. Response surface of hardness of Doenjang to heat
sterilization conditions.
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Table 2. Adhesiveness” of heat-treated Doenjang

(unit: gem)
. . Temperature (°C)
Time (min) 100 110 120
0 -26.08"
5 -65.54™ 7737 -84.54®
10 -126.98% -150.49° -119.24%
20 -146.51° -73.92® -103.31™
30 -69.45% -94.66™ -98.53%
40 -86.47® -40.44® -89.86™

"Values with same letter(s) are not significantly different (0=
0.05).
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Fig. 2. Response surface of adhesiveness of Doenjang to
heat sterilization conditions.
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Table 3. Cohesiveness” of heat-treated Doenjang

Temperature (°C)

Time (min) 100 110 120
0 0.2400°
5 0.2843% 0.3610% 0.3730°
10 03977 0.4893° 0.3750%
20 03737 03647 0.4473%®
30 0.3553® 0.3007° 04160®
40 0.4070% 0.2490° 0.3887%

“Values with same letter(s) are not significantly different (o=
0.05).

Table 4. Springiness” of heat-treated Doenjang

Temperature (°C)

Time (min)

100 110 120
0 0.3683°
5 0.4983% 0.5323® 0.4723*
10 0.6643* 0.6773"® 0.6270%
20 0.6563* 0.5197* 0.7297%
30 0.8960" 0.4790® 0.6597®
40 0.6323® 03737 0.5970°

" Values with same letter(s) are not significantly different
(0=0.05).
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Fig. 3. Response surface of cohesiveness of Doenjang to
heat sterilization conditions.
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Fig. 4. Response surface of springiness of Doenjang to
heat sterilization conditions.
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Fig. 5. Response surface of initial stress of Doenjang to
heat sterilization conditions.

271588 4.8693x10" dyne/em® ] E 7o) 100°CSll
A5, 10, 2087F Atsh 739 2 ko] Zhzh 4.8833
x10%, 5.2000x10%, 7.2053x10" dyne/em®S VFERH O]
71 A7 el whet FTkst) ol sl A
B}, olof wksted 110°CeF 120°CollA A3t 7
= A 271889 fARe s Bah
712w el A7k whE 273l WIlE Fg
59} 7o) 7t Z7)dlE Frksllrt 7HgA7ke] A

Table 5. Initial stress™ of heat-treated Doenjang
(unit: 10*dyne/cm?)

Temperature (°C)

Time (min) 100 110 120
0 48693 ab
5 48833ab  49353ab  2.8248D
10 52000ab  37325b  46303b
20 72053a  42893b  4.1533b
30 50607ab  44020b  40047b
40 42020b  27766b  44437b

"Values with same letter(s) are not significantly different (o=
0.05).
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Table 6. Response surface model for texture of heat-sterilized Doernjang as functions of temperature and time

Texture Regression equation”
Hardness (g) Y =-148.81 + 3.6156 T - 0.7494 6 - 0.0171 T>+0.0113 6-T - 0.0145 6*
Adhesiveness (gcm) Y =-1502.1 +25.855 T - 2.7185 6 - 0.1167 T2- 0.0092 6-T + 0.1003 6°
Cohesiveness Y =3.4679 - 0.0603 T + 0.0125 6 + 0.0003 T2- 0.0001 6-T - 0.0001 6°

Springiness
Initial stress (dyne/cm?)

Y = 15.6968 - 0.2792 T + 0.0361 6 + 0.0013 T*- 0.0001 6-T - 0.0005 6°
Y =8.7552X10%- 1.4266X10* T - 640.026 6 + 55.941 T*+ 18.8007 6-T - 35.2202 6?

“T = temperature (°C), 0 = time (min)
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