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Abstract

This study was conducted to standardize the quality of sigumjang. The characteristic of producing method for
sigumjang had smoking step. The major component of the amino acids of sigumjang was proline followed by
valine, glutamic acid and alanine. Among the organic acids, only acetic acid and propionic acid were detected.
The sugar component of sigumjang was composed of glucose predominantly, followed by maltose and
fructose. The relation between taste components and sensory scores was analyzed by method of multiple
regression analysis. Correlation between contents of taste components and sensory scores were significantly
low. Among cotnponents of sigumjang inositol and fructose had the higest correlation with sensory scores.
The result of multiple regression analysis, taste of sigumjang was explained about 90% with 16 taste
components in case of relative value transformed with logarithm and 17 taste components in case of absolute

value.
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Fig. 1. Scheme for relation between sensory test and
taste components of traditional sigumjang.
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Table 1. Transformation of independent variables

Absolute values Relative values

1. X;
2. In (X+1.0)

X' =X/(ZX, X 100)
In(X'+1.0)
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Fig. 2. Protocol for the preparation of traditional
sigumjang.
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Table 2. Composition of free amino acids, organic acids, free sugars and sensory evaluation values in traditional

sigumjang
No. Components Mean S.D.” Max.” Min.”
X, Aspatrtic acid 83.2 65.4 280.4 0.0
X, Threonine 128.4 93.2 469.9 375
X Serine 1534 103.7 475.5 31.6
X4 Glutamic acid 311.3 2535 970.6 0.7
X Glycine 77.1 62.1 297.1 133
Xs Alanine 256.4 144.4 641.8 773
X, Valine 453.2 301.8 1374.5 119.1
Xs Cystein 51.8 59.3 286.2 25
Xy Methionine 741 64.3 298.6 17.7
X1 Isoleucine 1189 91.3 430.6 321
X Leucine 2118 1573 667.3 41.1
X2 Tyrosine 119.0 84.7 355.2 15.5
X3 Phenylalanine 148.1 92.6 438.3 45.8
Xia Lysine 136.0 114.5 508.5 16.6
Xis Histidine 434 35.6 156.6 10.8
Xis Arginine 214.3 1933 726.9 23
X Proline 516.0 2938 1315.1 438
Xis Maltose 538.4 2125 1176.9 305.4
Xis Glucose 635.1 3934 1207.5 41.9
X0 Fructose 115.8 63.5 253.4 0.0
X Inositol 16.8 23.6 77.4 0.0
Xn Mannitol 12.4 19.2 71.7 0.0
X Acetic acid 137.7 72.6 302.0 349
Xos Propionic acid 16.2 18.3 0.0 61.0
Y S.EV?® 152.7 29.8 193.0 61.0

YS.D.: standard deviation.

“Max.: maximum.

“Min.: minimum.

“S.E.V.: sensory evaluation value.
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Table 3. Correlation coefficients(r) between sensory scores and contents of taste components

Correlation coefficients(r)

No. Components

X; In(Xi+1.0) X' In(X'+1.0) VX, x 10-19

1 Aspartic acid 0.001 0.203 0.079 -0.129 -0.001 0.027

2 Threonine 0.213 0.256 0.237 0.285 0.283 0.284

3 Serine 0.117 0.118 0.120 -0.011 -0.035 -0.027
4 Glutamic acid 0.275 0.513** 0.382* 0.288 0.411* 0.387*
5 Glycine 0.104 0.165 0.123 -0.066 -0.010 -0.006

6 Alanine 0.216 0.226 0.225 0.167 0.177 0.172
7 Valine 0.013 0.047 0.025 -0.270 -0.173 -0.216

8 Cystein -0.389* -0.223 -0.307 -0.548** -0.458** -0.480**
9 Methionine 0.142 0.183 0.166 0.060 0.080 0.082
10 Isoleucine 0.201 0.249 0.229 0.246 0.259 0.256
11 Leucine 0.127 0.140 0.138 0.020 0.037 0.030
12 Tyrosine -0.319 -0.302 -0.327 -0.688** -0.619%* -0.644**
13 Phenylalanine 0.145 0.155 0.151 0.086 0.034 0.054
14 Lysine -0.053 -0.093 -0.083 -0.376* -0.327 -0.342
15 Histidine -0.237 -0.216 -0.231 -0.576%* -0.534** -0.540
16 Arginine -0.158 -0.110 -0.160 -0.341 -0.253 -0.280
17 Proline 0.276 0.298 0.290 0.175 0.233 0.210
18 Maltose 0.448* 0.541** 0.494%* 0.224 0.216 0.224
19 Glucose 0.208 0.129 0.178 0.166 0.072 0.117
20 Fructose -0.473** -0.393* -0.450* -0.562** -0.543** -0.553**
21 Inositol -0.716** -0.682** -0.772** 0.677** -0.727** -0.725**
22 Mannitol 0.198 0.081 0.124 0.134 0.114 0.081
23 Acetic acid 0.231 0.169 0.204 0.065 0.054 0.056
24 Propionic acid 0.147 0.163 0.166 0.073 0.087 0.105

*: p<0.05, **: p<0.01.
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Fig. 3. Sensory scores vs. content of principal components number 21 (inositol) and 18 (maltose) from absolute value
(X) and relative value transformed with logarithm (In(X';+1.0)).

Table 4. Selection order and correlation matrix of variables entered into the regression model at step 10

Selection order

No.
Component 1 2 3 4 5 6 7 8 9 10
21 1.000  0.695**  -0.434* 0.210 0.345 -0.350 -0.200 0.207 -0.114  -0.103
20 1.000 -0.143 0.228 0.396* -0.052 -0.064 0.289 0.108 0.200
18 1.000 -0.182  -0.321 0.266 0.156 -0.192 0225 0.070
8 1.000 0.791**  0.359* 0.213 0.835** 0205 0.463**
12 1.000 0.286 0.376%  0.923** 0205 0.679**
17 1.000 0.255 0.471**  -0.266 0.700**
4 1.000 0.691**  -0.019 0.585**
15 1.000 -0.025 0.691**
23 1000  -0.051
6 1.000

4: glutamic acid, 6: alanine, 8: cystein, 12: tyrosine, 15: histidine, 18: maltose, 20: fructose, 21: inositol, 23: acetic acid, *: p<0.05,

**: p<0.01.
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Table 5. Multiple correlation coefficient(R) and coefficient of multiple determination of multiple regression models
computed from the values which are transformed with variables

Absolute value Relative value
X; In(X+1.0) VX, x 1071 X' In(X'i+1.0) \,/()(’i X 10-19)

R" 0.971 0.964 0.977 0.945 0.990 0.978
R?Xx 1007 0.942 0.929 0.955 0.893 0.9580 0.956
SE” 15.992 17.791 14.119 20.233 9.542 14.021
F 4.096 3.262 0.073 5.326 2.530 11.957 5.404
P< 0.043 5 0.023 0.105 0.003 0.022
Accuracy order 4 4 6 1 2

YR: Mutltiple correlation.
PR?x 100: Contributing proportion.
S E.: Standard error.

Table 6. Stepwise multiple regression models computed at step 15 from absolute value which are transformed with

variables
Xi In(X+1.0) V(X X 10719)
No. Partial No. Partial No. Partial
regression t-value regression t-value regression t-value
coefficient coefficient coefficient
Xz -0.647 -2.692 Xn -11.441 -4.466** x* -12.749 -6.046**
X 0.128 0.892* X 9.779 2.189* Xt 1.687 2.898*
Xs 0.108 1.124 X -8.209 -2.374* X* 1.009 0.669
Xie -7.58E02 -3.114** X 7.898 3.647** X' -2.261 -3.068**
X 0.777 2.965%* Xon -9.784 -2.815* X 34.327 4.565**
X 0.107 1.409 X 47.810 3.172%* X 1.289 0.660
X, -0.759 -2.965%* Xis -23.903 -1.755 X’ -14.976 -3.469**
X 0.859 2.529* X -2.390 -0.879 X' -4.025 -2.790*
X -0.310 -1.619 X, -53.975 -2.367* X" -1.890 -3.026%*
X 7.297E02 1.390 Xio 106.727 3.385%* ) G 4.545 3.117**
X 2.103E02 1.024 X, -24.671 -1.344 X* -9.822 -3.579**
X, -0.166 -1.460 X 6.026 0.899 X'® 2.847 2.685*
X, 3.314E02 1.595 Xi 7.007 1.687 X -11.475 -2.347*
Xia 0.160 1.050 X -42.326 -1.406 X’ 5.693 2.469*
X, -0.192 -1.007 X, -23.564 -1.226 x* -4.413 -1.408
Constant  131.328 7.974** Constant 234.715 4.134** Constant 84.727 2.765*
PR=0.930 R=0.947 R=0.945
YR*=0.864 R’=(.896 R’=0.894
Adjusted R*=0.728 Adjusted R*=0.792 Adjusted R*=0.788
S.E.=15.5436 S.E.=13.5843 S.E.=13.7393
F=6.361** F=8.637** F=8.421**

1: aspartic acid, 2: threonine, 4: glutamic acid, 5: glycine, 6: alanine, 7: valine, 8: cystein, 9: methionine. 10: isoleucine, 11:
leucine, 12: tyrosine, 13: phenylalanine, 14: lysine, 15: histidine, 16: arginine, 18: maltose, 19: glucose, 20: fructose, 21: inositol,
22: mannitol, 23: acetic acid, 24: propionic acid, *: p<0.05, **: p<0.01.

YR: Multiple correlation coefficient.

PR* Coefficient of multiple determination.

¥S.E.: Standard error.
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Table 7. Stepwise multiple regression models computed at step 15 from absolute value which are transformed with

variables
X In(X'+1.0) VX, x 10719
No. Partial No. Partial No. Partial
regression t-value regression t-value regression t-value
coefficient coefficient coefficient
X" -21.950 2.415* X -41.826 -2.061* x* -73.769 -5.590%*
x* -8.690 -0.593 X 11.413 0.814 X 15.748 1.268
Xt 15.035 1.626 X 14.770 1.091 X% 10.591 0.968
X= 33.308 3.083*%* X 120.779 3.364** X" 97.915 2.554*
). & 17.409 2.437* x" 8.169 0.910 x* 15.143 3.819**
xX= 5.933 2.499* x* 33.632 3.322%* x® 28.593 3.317%*
X -2.670 0.614 xX® -25.557 -2.455* X* 2.139 0.231
X" 2.104 0.938 x* 15.221 2.694* X' 25.119 3.193%*
X’ -40.570 -2.498* X" 28.025 2.299% ). & 24.689 1.942
X" 41.108 2.178* X" 43.909 3.073** xX* -45.338 -3.077%*
X" 6.296E02  0.076 X" 50.172 2.997** x* 147.175 3.442%*
X' -2.982 -1.870 xX* -47.827 -2.397* X -88.045 -3.312%+
X: -23.256 -1.572 x" -76.730 -2.238* X -97.203 -2.654*
X 19.682 1.267 X" 79.477 2.172* X" -9.439 -1.987
X" -28.968 -1.158 X’ -30.654 -1.333 X 32.889 1.715
Constant  150.287 4.020%* Constant -194.086 -1.809 Constant -181.842 -1.742
"R=0.930 R=0.946 R=0.953
UR*=0.865 R’=0.894 R’=0.908
Adjusted R*=(.730 Adjusted R*=0.788 Adjusted R*=0.816
¥8.E.=15.5019 S.E.=13.7232 S.E.=12.7948
F=6.401** F=8.443** F=9.863**

2: threonine, 4: glutamic acid, 5: glycine, 7: valine, 8: cystein, 9: methionine, 10: isoleucine, 11: leucine, 12: tyrosine, 13:
phenylalanine, 14: lysine, 15: histidine, 16: arginine, 17: proline, 18: maltose, 19: glucose, 20: fructose, 21: inositol, 22:
mannitol, 23: acetic acid, 24: propionic acid, *: p<0.05, **: p<0.01.

"R : Multiple correlation coefficient.
PR*: Coefficient of multiple determination.
9S.E.: Standard error.
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Fig, 4. Sensory scores vs. estimated sensory scores calculated from absolute value (X)) and relative value transformed
with logarithm (In(X'+1.0)). A: Absolute value (X;), B: Relative value transformed with logarithm (In(X';+1.0)).
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Fig. 5. Multiple correlation coefficient (R), coefficient of multiple determination (R, adjusted R’ and increase in R
at each step. A: Absolute value (X)), B: Relative value transformed with logarithm(In(X'i+1.0)), ®—@®: multiple correlation
coefficient (R), O—CO: coefficient of multiple determination (Rz), w—W: adjusted R?, A—A: increase in R.
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Fig. 6. Changes in standard error of estimate computed for each step. A: absolute value (X)), B: relative value
transformed with logarithm (In(X'+1.0)), @—@: standard error of estimate, O—O: difference of error.
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