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Abstract

The response surface methodology was used for monitoring the changes in organoleptic properties of chinese cabbage
kimchi adding pinemushroom during storage at 10T. The sensory score of kimchi were high from 4th to 8th days and low at
around 12th day. At the 1st day of storage, the more pinemushroom was added, the lower showed the score of sensory
evaluation. But in case of the score for taste and flavor, the more pinemushroom and red pepper powder were added
together, the higher it showed. At the 4th day, the score of color, flavor, taste and overall palatability increased. Especially,
the score was the higest when kimchi was added with 5.0~6.0% of pinemushroom and 3.0~3.5% of red pepper powder. At
the 8th day, the score of mouth-feel was high. The kimchi adding pinemushroom showed the highest scores of sensory
evaluation during the storage period from 4th to 8th days at 10TC.
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Fig. 1. Changes in pH of kimchi added with pinemushroom
during fermentation at 10TC.
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Fig. 2. Changes in titratable acidity of kimchi added with

pinemushroom during fermentation at 10T.

Table 1. Experimental data on organoleptic color and flavor
of kimchi added with pinemushroom under different conditions
based on central composite design for response surface
analysis during storage period

Organoleptic properties with
storage perod (day)
Color Ravor

Mixture conditions

Content of ~ Content of  Comtent of
Nol}pimnmlumnredpeppa garlic 0 4 8 20 4 8 1
' ® ® ®

L0 40 2000 70 637 614 614 63 625 614 47
160D (D 10¢) 666 612 614 642 600 600 585 58
300D 06D 0(D 30 662 600 628 SW0 5§ 64 5N
4 0 W) ) 466 630 542 500 40 600 571 600
SoWE) ) D() T 675 628 5T 633 625 642 5B
6 W) O(h  10CD) 600 625 628 685 666 700 628 557
T 0¢) BDE)  2(H 633 575 514 585 63 612 54 600
§ 200 D) W) 566 537 58 585 633 66 54 5N
00 WO I15(0 56 70 67 T 5B 7K 657 5T
0 000 000 15(0 533 6% 600 714 5B 7% 654 557
I 8002  0(0 15(0 600 737 657 628 566 737 642 500
2 0@ 00 15(0 600 48 614 600 466 525 457 48
B 4000 0() 5(0 76 587 34 614 56 582 614 4%
4 4000 1062 1500 300 500 400 342 533 587 500 38
5 400 00 25(2 7B 70 642 58 700 625 614 557
16 4000  0(0  5() S0 70 67 S 56 68 618 54

“The number of experimental conditions by central composite
design.
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Table 2. Experimental data on organoleptic taste, mouth-feel
and overall palatability of kimchi added with pinemushroom
under different conditions based on central composite design
for response surface analysis during storage period

Orgamolepic propertis with storege period (cay)
Mouh-fee! Overall palatability

0 4 8 1 0 4 8 1 0 4 8 12
00 712 385 S8 566 687 657 542 600 TN 68 5l
666 637 600 541 666 612 614 ST 633 600 600 543
400 612 628 557 433 625 ST 64 S53B ST 600 58
400 612 585 5B 5B 412 585 68 S0 5N 54 54
666 650 642 500 700 650 657 64 666 650 642 557
566 730 614 585 566 650 671 618 600 125 64 6l
600 650 571 600 633 625 638 628 63 63 SN 69
633 637 528 57 600 625 557 657 666 612 55 543
3% 78 642 614 530 W0 7B 652 SIB T8 657 643
600 765 630 600 566 662 70 648 5B 16 635 686
1l 00 730 671 628 S00 687 685 ST 600 75 M 67
1 36 515 500 514 600 587 ST 5T 633 575 485 S
3 43 600 528 471 66 637 542 557 566 625 557 S
400 600 3528 457 566 S8 ST S0 43 575 48 37
5 73 675 628 485 633 687 657 S0 700 637 64 SM
16 566 68 614 58 600 675 600 SB 566 68 6B 543
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Table 3. Polynomial equations calculated by RSM program
of organoleptic properties for kimchi added with pinemushroom
at 8th day of storage

Organoleic

Ly L e
opats Polynomial equation R Sigificance
Y = 0671875 + QO15437X, + 0.349250X; - 0.067750X,
Color - 0.000800X,%; + 0.000900X,X; - 0.001100%:X; 09393 0.0051
- 000462, + 0002100,
Y = 0218750 + 0.0868750X; + 0217500X; + 0.081750X;
Favor - 0001075%,X; + 0.000725%,X; 0843 00

- QO00662X,” - 000DAG2X,’ - 003450K;
Y = 0397500 + Q08003LX; + 0243687%; + 0.137125%,
Tuse - 0001156X.%; - Q000537%.%; - D00I825%oKs 089 0116
- 00316, - 0002700, - Q.001500%;
Y = - 1383750 + QO623TK; + 0281250K; + O346500%;

Mouhdeel - 0000175%,X; - 0.000350X,X; - 0.000700KXs 0639 0380
- 0.000600K” - 0004I8TX; - 0009550%;”
oY = 0500 ¢ 05K, + 02957%, ¢ 0.143500Ks
iy - 000087 + OUBOLKs - Q01100 073 02
- 0000494X,” - 0003937X, - 0.004350%;

UX, : Content of pinemushroom (g), X, : Content of red

pepper (g), Xs : Content of garlic (g)

Table 4. Regression analysis for regression model and
predicied level of overall palatability properties for the
maximum response of variable by the ridge anmalysis at 8th
day of storage

Mixture conditions FRato  Maxinum  Morphology
Content of pinemushroom (g) 0.5% 4960
Content of red pepper (g) 0.586 319 Saddle point
Content of garlic (g) 0278 1649
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Fig. 3. Contour maps for organoleptic color of kimchi added
with pinemushroom as a function of the content of
pinemushroom, red pepper powder and garlic (16.49g)
during storage at 10T.

(I: storage for O day, II: storage for 4 day, I: storage for 8
day, IV: sotrage for 12 day)
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(I: storage for O day, II: storage for 4 day, II: storage for 8
day, IV: sotrage for 12 day)
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Fig. 5. Contour maps for organoleptic taste of kimchi added
with pinemushroom as a function of the content of
pinemushroom, red pepper powder and garlic (16.49 g)
during storage at 10TC.

(I: storage for O day, II: storage for 4 day, IIl: storage for 8
day, IV: sotrage for 12 day)
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during storage at 10T.

(I: storage for O day, I: storage for 4 day, II: storage for 8
day, IV: sotrage for 12 day)
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