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Abstract

The mixing conditions of kochujang added pumpkin extract were optimized by response surface methodology.
The organoleptic color of pumpkin kochujang showed the maximum score for the mixing condition of 433.63
g pumpkin extract, 81.76 g red pepper powder and 17.03 g meju powder. The organoleptic aroma of pumpkin
kochujang revealed the maximum score for the condition of 437.07g pumpkin extract, 83.65 g red pepper powder and
11.90 g meju powder. The organoleptic taste of pumpkin kochujang showed the maximum score in 382.94 g pumpkin
extract, 63.44 g red pepper powder and 13.10 g meju powder. The optimum mixing conditions for overall acceptability
of pumpkin kochujang were 442.04 g pumpkin extract, 62.58 g red pepper powder and 16.30 g meju powder.
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Table 1. Experimental data on the organoleptic properties of pumpkin kochujang under different preparation conditions based

on central composite design for response surface methodology

Preparation conditions

Organoleptic properties

Experiment ] ;
D Pumpkin Red pepper Meju . ; Overall

number extract (g) powder (g) (g) Color Flavor Taste acceptability
1 300 (-1 525 (-1) 105 ¢-1) 6.7 6.0 6.8 6.3
2 300 (-1) 525 (1) 175 (1) 6.7 52 6.4 59
3 300 (-1) 875 (1) 105 (-1) 6.1 56 6.2 6.2
4 300 (-1) 875 (1) 175 C 1D 6.0 5.6 6.0 6.2
5 400 ( 1) 525 (~1) 105 (-1 7.1 6.0 56 6.5
6 400 (D 525 (-1) 175 1) 6.0 5.1 59 6.6
7 400 ( 1) 75 (1) 105 (-1) 5.6 7.0 6.1 6.1
8 400 (1 875 (1) 175 ¢ 1D 6.6 6.2 6.6 6.5
9 350 (0 700 (O 140 ( O 7.1 6.3 58 6.0
10 350 (O 700 € O) 140 ( O 7.0 6.4 58 59
11 450 (2) 700 ( O) 140 ( O) 76 6.8 6.9 7.0
12 250 (-2) 700 ( O 140 ( 0) 48 5.0 6.0 5.4
13 350 (O 106 ( 2) 140 ( 0) 44 52 5.4 5.6
14 350 ( O) 35.0 (-2) 140 ( O 6.0 5.6 5.1 6.0
i5 350 (O 700 (O 210 ( 2) 56 6.0 6.2 6.1
16 350 ( 0) 70.0 ( O) 7.0 (-2) 6.1 5.7 5.8 5.9

_”’I‘he number of experimental conditions by central composite design.
“Coded values of content of pumpkin extract (g), content of red pepper powder (g) and content of meju (g).
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Table 2. Polynomial equations calculated by RSM program for processing of pumpkin kochujang

Response

Polynomial equation’’ R’

Significance

Y1 = ~10.737500+0.062250X, +0.115000X> + 0.378571 X3

Color ~0.000085X,"+0.000057143X,X>~0.001510X*
+0.004082X2X3-0.024490X5*

0.7150 0.2735

Y2 = ~1.237500 +0.026375X:1-0.017500X2 +0.348214X,

Flavor

~0.000045X " +0.000300X 1 X:~0.000776 X"

0.7378 0.2285

-0.000643X1 X3+ 0.001837X2X3-0.010204X5°
Y3 = 25.212500-0.080750X;-0.055714X»-0.503571 X3

Taste +0.000065X,”+0.000314X1X2-0.000449X ,° 0.7091

0.2855

+0.001000X,:X5-0.000816X,X3 +0.004082X 5"
Y = 9.131250-0.014125X +0.028214X>-0.344643Xs

Overall acceptability

+0.000025X,*-0.000100X, X2-0.000122X*

0.7114 0.2808

+0.000643X1 X3 +0.001429X X3 +0.001020X5"

"Xyt pumpkin extract (g), Xo' red pepper powder (g), X3 meju (g).
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Fig. 1. Response surface for sensory scores in color of pump-~
kin kochujang at constant values (sensory score : 5.0-6.0-
7.0) as a function of content of pumpkin extracts, red pepper
powder and meju powder.
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Table 3. Predicted levels of optimum preparation conditions for the maximized organoleptic properties of pumpkin kochujang
by the ridge analysis and superimposing of their response surfaces

Level for maximum responses

Preparation conditions Color Flavor Taste Overall acceptability
Min, Max. Min. Max. Min. Max. Min. Max.
Pumpkin extract (g) 384.99 433.63 277.72 437.07 322.73 382.94 279.41 442.04
Red pepper powder (g) 37.37 81.76 93.16 83.65 101.86 63.44 51.61 62.58
Meju (g) 13.36 17.03 12.61 11.90 11.82 13.10 17.32 16.30
Estimated response 512 7.13 4,70 6.96 4.39 7.39 5.55 7.03
Morphology Saddle point Maximum Maximum Saddle point
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Table 4. Regression analysis for regression model of the
sensory characteristics in preparation of pumpkin kochyang

F-Ratio
Preparation Color Flavor Taste OVera?l.
acceptability

Pumpkin extract 1.234 2.987 1.909 3.123

Red pepper powder 2.774 1.807 1.426 0.499
Meju 0.977 0.738 0.542 0.409
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Fig. 2. Response surface for sensory scores in flavor of pump-
kin kochujang at constant values (sensory score: 5.0-6.0-
7.0) as a function of content of pumpkin extracts, red pepper
powder and meju powder.
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Fig. 3. Response surface for sensory scores in taste of pump-
kin kochujang at constant values (sensory score: 52-6.0-
7.0) as a function of content of pumpkin extracts, red pepper
powder and meju powder.
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Fig. 4. Response surface for sensory scores in overall ac~
ceptability of pumpkin kochujang at constant values (sensory
score: 5.5-6.0-6.5) as a function of content of pumpkin ex~
tracts, red pepper powder and meju powder.
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