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Yong-Kuk Kim, Seong-Ju Kim, Kyu-Seob Chang

Haechandle Co. LTD.
*Department of Food Science and Technology, Chungnam National University

Abstract

In order to improve the quality of Ssamjang, the Ssamjang prepared by industrial process was predicted
its shelf-life during storage. Surface color preference, total preference and commercial values of Ssam-
Jjang were significant difference with storage period. The desires for buying values and for claim of Ssa-
mjang had high correlation with surface color preference. The correlation coefficients of those were
0.924 and 0.935, respectively,. Total color difference(AE) was selected for the quality index of Ssamjang
because it had the highest correlation with sensory properties. Regression equations were obtained from
color change of Ssamjang with storage period and used to predict shelf-life of Ssamjang. According to
the longest predicted shelf-life was 649 days and the shortest predicted shelf-life was 24 days, respec-
tively,. Determination coefficient of multiple regression analysis for Ssamjang was 0.9955 and it was
highly significant (p<0.0001). Multiple regression analysis of the studies was highly significant by sec-
ondary function of storage temperature (X,). Regression equation was derived from Gochujang mash
aging period(X,) and Doenjang aging period(X,) having interaction effect with storage temperature. Y
= 748,411 + 25.6556XX1 - 69.6115xX5 + 0.636105%xX2XX2 + 1.19793xX5%X5
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Fig. 1. Regression curves of Ssamjang for predicting
shelf-life by AE value during storage. (A : Exp. No. 1~3,

B : Exp. No. 4~6)
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Table 1. Basic design of level on independent variables

Factor*  Units Low (-1) Center point (0) High (1)

X, day
X, day
X, %
X, °C
X °C

“

15
15
55
60
10

20
20
60
65
20

25
25
65
70
30

*X, : Gochujang mash aging period, X, : Doenjang aging
period, X, : Doenjang content, X, : sterilization temperature,

X, : storage temperature
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Table 2. Experimental combinations according to experi-
mental design at response variation

Exp. *X, X, X, X, X,

No. (days)  (days) (%) (°C) (°C)
1 15(-1)  15(-1)  55(-1) 60(-1) 30(1)
2 2000)  20(0)  60(0)  65(0) 30(1)
3 25(1)  20(0)  60(0)  65(0) 20(0)
4 25(1)  25(1)  65(1) 70(1) 30(1)
5 15¢-1)  20(0)  60(0) 65(0) 20(0)
6 25(1)  25(1)  55¢-1)  70(1)  10(-1)
7 25(1)  I5(-1)  65(1)  60(-1) 30(1)
8 15¢-1)  25(1)  65(1) 70(1) 10(-1)

9 25( 1) 15(-1) 55-1)  70(1)y  30(1)
10 25( 1) 25(1) S55¢-1)  60(-1) 30(1)
11 15(-1) 25( 1) 551y  70(1) 30(1)
12 15(-1) 25(1) 55(-1)  60(-1) 10(-1)
13 20( 0) 20( 0) 60(0)  65(0) 10(-1)
14 20 0) 20( 0) 55¢-1)  65(0) 20(0)
15 15(-1) 25( 1) 65(1)  60(-1) 30(1)
16 20( 0) 20( 0) 60(0) 60(-1) 20(0)
17 15(-1) 15(-1) 65(1)  60(-1) 10(-1)
18 25(1) 15(-1) 55(-1)  60(-1)  10(-1)
19 200 0) 25(1) 60(0)  65(0) 20(0)
20 25(1) 15(-1) 65(1) 701y 10(-1)
21 15(-1) 15(-1) 65(1) 70(1) 30(1)
22 25( 1) 25(1) 65(1)  60(-1) 10(-1)
23 200 0) 200 0) 65(1)  65(0) 20(0)
24 20( 0) 15(-1) 60(0) 65(0) 20(0)
25 15(-1) 15(-1) 55(-1)  70(1)  10(-1)
26 20( 0) 200 0) 60(0)  70(1) 20(0)
27 20( 0) 20( 0) 60(0) 65(0) 20(0)
28 200 0) 200 0) 60(0) 65(0) 20(0)
29 20( 0) 200 0) 60(0)  65(0) 20(0)
30 200 0) 2000) 60(0)  65(0) 20(0)
*X, : Gochujang mash aging period, X, : Doenjang aging
period, X, : Doenjang content, X, : sterilization temperature, X :
storage temperature
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Table 3. Pearson correlation coefficients between organoleptic properties and values of goods of Ssamjang

Item Sweet Salty Savory Spicy Color  Acceptability Buying
Salty Coefficients 0.027
Probability 0.700
Savory Coefficients -0.030 -0.019
Probability 0.662 0.789
Organolf?ptic Spicy Coefficients -0.142 0.010 -0.025
properties Probability 0.040 0.881 0.716
Color Coefficients 0.087 0.088 0.033 0.071
Probability 0.211 0.203 0.637 0.308
Accept- CoefTicients 0.057 0.090 -0.053 0.064 0.865
ability Probability 0413 0.192 0.446 0.357 0.000
Buying Coeﬂ'lci.e.nts 0.003 0.109 -0.030 0.121 0.924 0.870
Values of goods Probability 0.963 0.117 0.661 0.081 0.000 0.000
Claim Coefficients -0.008 -0.056 0.034 -0.057 -0.935 -0.820 -0.925
Probability 0.913 0.420 0.619 0.414 0.000 0.000 0.000

Table 4. Pearson correlation coefficients between organoleptic properties and color value of Ssamjang

Item Color  Acceptability Buying  Claim AE L* a*
acceptability Coefficients 0.865
Probability 0.000
Organole.ptic buying Coefficients 0.924 0.870
propetrties Probability 0.000 0.000
claim Coefficients -0.935 -0.820 -0.925
Probability 0.000 0.000 0.000
AE Coefficients -0.955 -0.850 -0.934 0.972
Probability 0.000 0.000 0.000 0.000
L+ Coefficients 0.834 0.720 0.868 -0.888 -0.941
Values of Probability 0.000 0.000 0.000 0.000 0.000
color a* Coefficients 0.853 0.772 0.888 -0.911 -0.945 0914
Probability 0.000 0.000 0.000 0.000 0.000 0.000
b Coefficients 0.844 0.746 0.875 -0.922 -0.939 0.898 0.968
Probability 0.000 0.000 0.000 0.000 0.000 0.000 0.000
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Fig. 2. Regression curves of Ssamjang for predicting Fig. 3. Regression curves of Ssamjang for predicting
shelf-life by AE value during storage.(A : Exp. No. 7~9, shelf-life by AE value during storage.(A : Exp. No. 13~
B : Exp. No. 10~12) 15, B : Exp. No. 16~18)

Table 5. Predicted shelf-life of Ssamjang by AE value
during storage

Exp. Independent variables Shelf-life
No. X1 X2 X3 X4 X5 (days) Table 6. Estimated regression coefficients for the shelf-life
I 13 15 55 60 30 24 of Ssamjang
2 20 20 60 65 30 25
3 20 20 60 65 20 127 Parameter Estimate Standard T-Statistic P-Value
4 25 25 65 70 30 7 Error
5 15 20 60 65 20 104 CONSTANT 3,402.1800 2,8833900 1.1799  0.2683
g ;g fz Zg Zg ;8 45697 X1 19.0758 313716  0.6081  0.5582
g s by P 70 " 649 X2 -36.6048 313716 -1.1668 0.2733
9 25 15 55 70 30 54 X3 13.9189 72.0308 0.1932 0.8511
10 25 25 55 60 30 43 X4 -107.6380  77.5215 -1.3885  0.1984
g 15 52 22 gg ?8 4‘;34 X5 -13.5064  12.1453 - 11121  0.2949
15 *
3 % 5 p 6 10 pie Xl*Xl 0.0706 0.5844 0.1208  0.9065
14 20 20 55 65 20 99 X2*%X2 1.0506 0.5844 1.7976  0.1058
15 15 25 65 60 30 25 X3*X3 - 0.4694 0.5844  -0.8032  0.4425
16 20 20 60 60 20 103 X4*X4 0.2906 0.5844 0.4972  0.6310
17 15 15 65 60 10 45 .
8 b s pd 50 10 139 XS*XS 1.1426 0.1461 7.8205  0.0000
19 20 25 60 65 20 13 X1*X2 - 1.1575 02290  -5.0550  0.0007
20 25 15 65 70 10 612 X1*X3 -0.3225 02290 - 1.4084  0.1926
21 15 15 65 70 30 24 X1*X4 0.3075 0.2290 13429 02122
;g 33 ;g 22 gg ;g ‘1‘(1)2 X1*X5 0.1163 0.1145 10154 03365
" 50 15 &0 65 20 137 X2¥X3 -0.2775 02290 -12119 02564
25 15 15 35 70 10 362 X2*X4 0.5825 0.2290 2.5439  0.0315
26 20 20 60 70 20 139 X2*X5 -0.1013 0.1145  -0.8843  0.3995
3; ;g ;g gg g; gg igé X3*X4 1.0675 02290  4.6619  0.0012
59 % 20 Pt P % 141 X3*X5 -0.5038 0.1145  -43999  0.0017

30 20 20 60 65 20 124 X4*X5 -0.3688 0.1145  -3.2208 0.0105




Table 7. Analysis of variance in shelf-life of Ssamjang

Source Ssclqllr;flarzg DF é\fq fg;le F-Ratio P-Value
Model 1.04E+06 20 52197.3 99.55 0.0000
Residual 4719.01 9 524334
Total (Corr.) 1.05E+06 29

R-squared = 99.55%
R-squared (adjusted for d.f.) = 98.55%
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Fig. 4. Regression curves of Ssamjang for predicting
shelf-life by AE value during storage. (A : Exp. No. 19~
21, B : Exp. No. 22~24).
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Fig. 5. Regression curves of Ssamjang for predicting
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