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Abstract

Changes in chemical composition, viscosity and color during fermentation of improved

Kochoojang from four starch sources (wheat, barley, rice and glutinous rice) were examined.

Analyses included measurements of moisture, reducing sugars, amino nitrogen, pH, total

acidity, viscosity, color and sensory panel scores for viscosity, color, odor and taste. Ch-

anges in chemical composition were similar for all Kochoojang products. Decrease in vis-

cosity was greatest during the first 10 days of fermentation. Hunter tristimulus values

decreased gradually during fermentation, and total color difference after 60 days was grea-

test for rice flour Kochoojang. Sensory evaluation showed that the viscosity of rice flour

Kochoojang was less desirable than that of the others. However, no significant differences
were found in color, odor and taste of all Kochoojang products. A high negative correlation

was observed between Hunter a value and visual preference.
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Table 1. Approximate percentage composition of raw materials

Raw material Moisture Crude protein Crude fat Sugar Crude fiber Ash
Wheat flour 11.4 9.1 0.5 78.4 0.3 0.3
Barley flour 10.8 11.1 0.4 75.9 0.9 0.9
Rice flour 12.8 7.7 0.7 77.2 1.1 0.5
Glutinous rice flour 11.8 7.6 0.6 79.1 0.4 0.5
Soybean . 10.2 38.4

17.1 21.7 4.5 8.1

Table 2. Color readings of raw materials

Raw material L a b

Wheat flour 95.1 0.0 6.2
Barley flour 92.7 0.3 6.4
Rice flour 92.6 —0.1 7.0
Glutinous rice flour 93.0 —~0.1 8.1
Koji powder 52.0 3.5 19.8
Red pepper powder 34.6 28.6 18.1

Hunter tristimulus value
L: lightness a: redness b: yellowness

Table 3. Mixing ratio of raw materials for
Kochoojang '
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Table 4. Changes in moisture content during fermentation (unit :

%)

~\\“\\

Sample Wheat flour Barley flour Rice flour " Glutinous rice
Days\\ Kochoojang Kochoojang Kochoojang flour Kochoojang
0 52.34 52.26 53.05 50. 85
10 52.54 52.47 53.08 50.94
20 53.09 53.07 53.70 51.60
30 52.70 52.76 53.29 51.25
40 52.14 52.47 52.87 50.92
50 52.16 52.53 52.56 51.34
60 52.30 52.54 52.77 50. 93
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Fig. 1. Changes in content of reducing sugar
during fermentation (dry basis) : O—(0O wheat
flour Kochoojang : @—@ barley flour Kochoo-
jang : A—n rice flour Kochoojang : [J—J glu-
tinous rice flour Kochoojang

20 30 40 50 60
FERMENTATION TIME{DAYS)

L
0 10

Fig. 2. Changes in content of amino nitrogen
during fermentation (dry basis) : O—(Q wheat
flour Kochoojang : @ —e@ barley flour Kochoo-
jang : A—A rice flour Kochoojang : [1—[7 glu-
tinous rice flour Kochoojang
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Table 5. Changes in pH and total acidity during fermentation
Wheat flour Barley flour Rice flour Glutinous rice
Davs Kochoojang Kochoojang Kochoojang flour Kochoojang
ay H Total H Total H Total oH Total
p acidity p acidity p acidity acidity
0 5.18 17.08 5.22 17.40 5.25 14.89 5.26 15.88
10 5.14 17.59 5.13 17.55 5.22 15.13 5.20 16.08
20 5.08 18.28 5.10 18. 24 5.19 16.10 5.17 17.07
30 5.07 13.38 5.08 18.93 5.17 16.22 5.15 17.70
40 5.04 18.58 5.05 19.02 5.12 16.56 5.12 17.96
50 4.96 19. 32 4.99 19.61 5.08 16.97 5.06 18.92
60 4.95 19.47 4.97 19.81 5.06 17.36 5.05 18.98
Table ‘6. Characteristic values of flours by Amylograph (10% solids basis)
Gelatinization Maximum Temperature at : : Viscosity after
Flour point viscogity maximum viscosity Viscosity at 95°C 10 min. at 95°C
°0) (B.U.) (®) (B.U.) (B.U.)
Wheat 64.0 250 88.0 160 145
Barley 62.5 530 89.5 380 310
Rice 64.0 1,330 88.0 1,240 700
Glutinous rice 59.5 240 67.0 180 170
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Fig. 3. Changes in viscosity during fermentation
: O—O wheat flour Kochoojang: An—a rice
flour Kochoojang : [1—[] glutinous rice flour
Kochoojang

A7rF7F 64°C, B AMFE 62.5°C2 & Aol 7}
Aot FAHFE 59.5°CR 47 ¥givh A=z
AEE Aol7t AN A7 e AFERTG ¢
8 w2t ¥ A=A e FAAF
7h & JhREET A9 wgkeh ojete A
F= A 5, o] £ A ¥ HzAE

FERVENTATION TIME(DAYS)
Fig. 4. Changes in color during fermentation :
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Table 7. Total color difference after 60 days of fermentation

Sample da 4b 4E

Wheat flour Kochoojang —1.1 —1.4 2.75
Barley flour Kochoojang —1.8 —-1.9 3.83
Rice flour Kochoojang —2.6 —2.6 5.22
Glutinous rice flour Kochoojang -1.1 —0.9 2.14

Hunter tristimulus value L : lightness a : redness & : yellowness 4E : total color difference
Table 8. Changes in color during fermentation
—CIE system—
Dominant .

Days Sample X Y A x y wavelength(nm) Purity
J A 6.95 5.02 1.58 0.513 0.370 595.4 0. 694

0 B 7.9%4 5.81 1.78 0.511 0.374 594.3 0.692

I c 7.31 5.71 1.75 0.511 0.374 594.3 0.692

L D 7.38 5.34 1.55 0.517 0.374 594.7 0.708

A 6.68 4.80 1.56 0.512 0. 368 595.8 0.682

10 B 7.21 5.24 1.63 0.512 0.372 594.8 0.690
1 C 7.25 5.24 1.63 0.513 0.371 595.2 0.695

D 6.95 5.02 1.58 0.513 0.370 595.5 0.690

[ A 6.37 4.54 1.44 0.516 0. 368 595.9 0.694

20 B 6.91 5.02 1.58 0.511 0.372 594.6 0.688
1 C 6.65 4.80 1.53 0.512 0. 370 595.4 0.638

D 6.74 4.88 1.55 0.512 0.371 595.3 0.690

A 6.31 4.49 1.44 0.516 0.367 596.1 0.692

30 B 6.85 4.97 1.58 0.511 0.371 595. 1 0.684
1 C 0.47 4.67 1.50 0.512 0. 369 595.6 0.685

D 6.64 4.80 1.49 0.514 0.371 595.3 0.696

A 6.02 4.28 1.39 0.515 0.366 596.5 0.684

40 B 6.62 4.80 1.53 0.511 0.371 595.1 0.684
C 6.17 4.45 1.48 0.510 0.368 595.8 0.676

D 6.62 4.80 1.49 0.513 0.372 595.1 0.694

A 6.01 4.28 1.39 0.515 0. 366 596.5 0.684

50 { B 6.59 4.80 1.53 0.510 0.372 594.5 0.686
1 C 6.00 4.37 1.56 0.503 0.366 595.9 0.652

D 6.51 4.71 1.42 0.515 0.373 594.8 0.700

A 5.76 4.12 1.41 0.510 0.365 596. 5 0.688

60 [ B 9.21 4.54 1.55 0.505 0.369 595. 2 0. 665
1 C 5.57 4.08 1.48 0.500 0.367 595.6 0.646

D 6.40 4.62 1.43 0.511 0.371 595.3 0.696

X, Y, Z:CIE tristimulus value,
B : barley flour Kochoojang,

z, y: Chromaticity coordinates,
C : rice flour Kocheojang,

A : wheat flour Kochoojang,
D : glutinous rice flour Kochoojang.
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Table 9. Sensory evaluation of Kochoojang

Rank
Sensory 1 2 3. 4
Attributes
A D B C
Viscosity 6.35° 6.29° 6.00°  5.48%
D A B C
Color 6.06° 6.00° 5.94° 5.47°
C D B A
Odor 4.47°  4.35° 4.18° 4.18°
Taste C D B A
(Uncooked)  4.29° 4.18" 4.11° 4.06°

A D C B
Taste (Soup) 4.41° 4.35° 4.35° 4.29°

Means with the same superscript within a row are
not significantly different at P<{0.05

: wheat flour Kochoojang

: barley flour Kochoojang

s rice flour Kochoojang

: glutinous rice flour Kochoojang
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Table 10. Visual color rankings versus Hunter L, @, b data and reduced data for Kochoojang

Tristimulus value

Reduced data

Visual rank

L a b alb tan™? a/b NZEw
3.20 21.7 15.6 10.9 1.43 55.03 19.03
3.28 21.3 15.3 10.7 1.43 55.03 18.67
3.40 20.8 14.4 10.2 1.41 54.65 17.65
4.10 20.5 14.1 10.1 1.40 54.46 17.34
4.13 20.1 13.6 9.7 1.40 54.46 16.70
4.83 22.7 13.3 11.1 1.20 50.19 17.32
5.25 21.9 12.7 11.0 1.16 49.24 16.80
7.98 19.5 10.9 9.4 1.16 49.24 14.39
8.38 18.7 9.8 8.3 1.18 49.72 12.84
9.95 17.2 9.2 7.8 1.18 49.72 12.06
Correlation —0.803 —0.982 —0.842 —0.804 —0.803 —0.974

coefficient
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