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Abstract

Application of pheasant and soybean extracts to improve the quality of baechu kiinchi was
attempted. Pheasant and soybean extracts at various combinatory concentrations were added into
baechu kimchi and fermented for 24 days at 10°C. Assay was performed on salinity, acidity, bacterial
growth, sensory evaluations, and physical properties. The pH decreased, and acidity increased by
fermentation time. The optimum pH 4.2 was reached within 12~ 15 days, and optimum acidity was
reached within 6~9 days. The number of lactic acid bacteria was increased by fermentation time.
Score of intensity characteristics in color, crispness, carbonated taste, and overall quality were higher
for the pheasant and soybean extracts added baechu kimchi(B) than for the control product(S). The
result of L and a value of baechu kimchi were higher in treatment than in control as fermentation time
increased. The hardness of baechu kimchi with pheasant and soybean extracts(B) were higher than

those of control(S).
Key Words : pheasant extract, soybean extract, baechu kimchi, quality characteristics.
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<Table 1> Formulas for baechu kimchi prepared with
pheasant(Phasianus colchicus) and soybean

extracts
PTG —— L T S T

Chinese Cabbage 6676 6676 66.76 66.76
Radish 706 706 706 7.06
Red pepper powder 424 424 424 424
Garlic 353 353 353 353
Ginger 059 059 059 0359
Green onion 353 353 353 353
Leek 424 424 424 424
Sugar 059 059 059 059
Sesame 005 005 005 005

Fermented anchovy sauce 071 071 071 071
- Fermented shrimp sauce 282 282 282 282

Glutinous rice paste 294 294 294 294
Soybean extract 0 0 157 294
Pheasant extract 0 294 157 0
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<Table 2> Measurement conditions of Rheometer
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Sample height 5.00mm
Sample width 30.00mm
Sample Depth 40.00mm
Plunger diameter 5.00mm
Load cell 2.00kg
Table speed 200.00mm/min
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<Fig. 1> Salt content of baechu kimchi prepared with pheasant and soybean extracts during fermentation for 24 days at 10°C

1) S : control, A : addition of pheasant extract

B : addition of pheasant and soybean extracts, C : addition of soybean extract
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<Fig. 2> PH changes of baechu kimchi prepared with pheasant and soybean extracts during fermentation for 24 days at 10°C

1} 8 : control, A : addition of pheasant extract

B : addition of pheasant and soybean exiracts, C : addition of soybean extract
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<Fig. 3> Total acid content of baechu kimchi prepared with pheasant and soybean extracts during fermentation for 24 days at 10°C
1) S : control, A : addition of pheasant extract
B : addition of pheasant and soybean extracts, C : addition of soybean extract
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<Table 4> Sensory properties of baechu kimchi prepared with pheasant and soybean extracts during fermentation for 24

days at 10°C
Sensory Storage Samples! Fovalue
properties period(days) S A B C
0 BC3)3.3741.18%2 A5120.832 BC3 6240510 €337+0.74> 7.74%%*
3 AB450+0.75*  ABC437+1.182 C2.87+0.99 A4874£0.992 6.28%*
6 BC3374130c  BCD400+075  A512+1.122 AB4.6240.51% 4.85%*
9 AB41241.122  ABCD4 124083  AB425+1.482 BC387+1.122 0.15
12 ABC3 60+ 118"  ABC450+0.532 A35.1240.35° €3.50+0.53> 8.94%%+
Color 15 D225+046°  ABAg7+009  BC3874035 3500053 321554+
18 CD275+0.70¢° D32540.70% A525+0.707 €3.62+091b 16.01%%*
21 BC3504+0920  ABC471+095*  BC3.50+1.06° €3.75+0.46° 3.12%
24 A4.62+1.062 €D375+1.032 B4.00+1.192 BC3 8740352 1.29
E-value 4.76%** 3.46%* 6.19%%* 5.61%%*
0 A4.12+0.992 A4374+0912 A42540.702 AB4 2540462 0.13
3 A4004+0532  ABC3 624074 841210647 3124083 3.32%
6 A2 874135b A437+0.512 A3 624091 ABC3 87 4642 3.72%
9 A4,00+0.53? ABC3 8740352 A387+1.122 A45040.922 1.12
. 12 A3.7540.882 AB400+0.752 A325+0.88° ABC3 75 +0.702 1.20
Crispness 15 A350+092%  ABC350+0922 43874099 - CP337+0912 042
18 A3.50+0.92eb C300+1.19b 413740742 BED3 504053 3.35%
21 A337+0912 BC3.14+0.692 A3624+0.742 D) 87+0.83 1.26
24 A4.1240.99 BC3 1240832 A400+1.192 ABC3 75 +0.46 1.91
E-value 1.64 3.34%% 121 4,06
0 B] 624:1.06* B1.6241.062 B} 87+1.35 B137+0.512 031
3 B] 624 1.407 B} 50+ 1.062 B} 62+ 1.40° B162+1.182 0.02
6 B].50+1.062 B} 50+1.06 B} 3740742 B1.37+0.742 0.05
9 A300+1.192 A337+1.407 A325+1482 A375+1.48 040
Carbonated 12 A3754+1.482 A35041.192 A337+0.742 A350+0.92? 0.16
taste 15 A412+1.128 A362+1.06% A425+1.03 A387+0.83? 0.59
18 A400+0922 A375+1032 A350+£1.19° A33740742 0.74
21 A36240912 A385+1212 A375+1.162 A400£1.302 0.15
24 A337+1.502 A387+1.80P A4004+1.607 A3 624159 0.23
F-value 6.43%3%x 5.64%+% 6.22%%* .53k
0 C1.50+1412 €137+ 1.062 B125+0.702 CDE} 7541162 029
3 Cl62+1.182 €137+ 1.06* B137+1.06 E1.25+0.70° 0.19
6 €1.37+0.74 €137+1.06 B125+0.70 DEj 3741.06* 0.04
, 9 BC) 254-0.88° BC225+1.167 A250+1600  BCPER 3741307 0.07
Yeast-moldy 12 AB337+150F  AB2751+1382 A3,00+£1.192 BC2 6241182 0.50
odor 15 AB3 1241552 AB) 75+ 1.382 A2.62+£0.742 BCD) 5040922 041
18 A387+1.642 A375+1.032 A300+0.922 AB3 50+1.062 0.83
21 AB3 254103 AB3 28+ 0.95? A33741.062 A4.00+1.307 0.81
24 AB3 1241242 A362+41.182 A3,00+0.75? AB3 00+1.192 0.57
F-value 426 5.50%%* 5.64%%% 5.54%4%
*p<0.05 **p<0.01 ***p<0.001

1) S : control, A : addition of pheasant extract

B : addition of pheasant and soybean extracts, C : addition of soybean extract

2) a-d superscriptive letters indicate significant different at p=0.05 by Duncan’s multiple range test(row).
3) A-D superscriptive letters indicate significant different at p=0.05 by Duncan’s multiple range test(column).



<Table 5> Sensory properties of baechu kimchi prepared with pheasant and soybean extracts during fermentation for 24

days at 10°C
Sensor.yV o S‘torargek Samples?) F-value
properties period(days) S A B C
0 B3)].6240.742) C137+1.06° C1.50+1.06% €1.50+1.062 0.10
3 Ble2+1.182 C162+1.18° €1.50+1.06° €1.50+1.06 0.03
6 Bl 75+ 1.16° €1.50+1.062 €150+ 1.062 €150+ 1.062 0.10
9 A4374+0912 A4.50+1.192 B3 50+1.06 AB4 12+0.83? 1.54
12 A4754+1.282 AB4 3710912 AB4 00+0.922 AB400+1412 0.77
Sour taste
15 A43741.302 B325+1.48° AB3 87+ 1.242 B375+1.162 1.00
18 A4.7541.032 AB4 00£0.532 AB4 50+0.922 AB462+0912 1.13
21 A462+1.682 A5.00+0.812 A475+1.28 AB4 87 +1.242 0.11
24 A5 124+1.352 . A5 1241352 A5.00+0.752 AS 1241242 0.02
F-value 12.50%*= 16.03%%=* 1521 %% 14.55%%*
0 A3 50+0.922 A3.50+£1.062 A3.50+0.922 A387+0.99 0.29
3 A4124+0.832 A337+0912 44.00+0.752 A3 25+ 1482 1.43
6 A275+1.58¢ A325+4-0.88™ A462+1.182 A425+0.46% 4.91%*
9 A3 8741352 A362+0912 A425+0.882 A337+0.512 1.19
. 12 A3.004+0.752 A300+1.06 A3.62+0.742 A3 3741402 0.71
Overall quality , .
15 A2 87+0.83b A375+1.03% A4.1240.832 A33740.74% 3.02%
18 A3374+1.06 A3.124+0.83b A450+1.192 A375+0.70% 3.07*
21 A325+103° A2.00+1.682 A3 754138 A275+1.16 1.36
24 A3 124145 A2 874099 A3T75+1.0% A3 62 +1.59* 0.81
F-value 1.30 1.29 1.18 1.23
*p<0.05 **p<0.01
1) S : control, A : addition of pheasant extract
B : addition of pheasant and soybean extracts, C : addition of soybean extract
2) a-d superscriptive letters indicaie significant different at p=0.05 by Duncan’s multiple range test(row).
3) A-D superscriptive letters indicate significant different at p=0.05 by Duncan’s multiple range test(column).
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<Table 6> Hunter color value of baechu kimchi prepared with pheasant and soybean extracts during fermentation for 24

days at 10°C
Sensory S.torage Samples? - Fovalue
properties period{days) S A B C
0 D39786+00122  H2734+0.004 13775+0.03b E27.6140.03¢ 318.74%%
3 B30.72+0.02¢ B31724+0012 F28.68+0.06¢ A31.174+0.050 3198.23%**
6 BC30.05+0.01>  E29.40+0.02¢ B30.51+0.012 D28.12+0.004 5183.28%#*
9 E23.68 +£0.02¢ G28.11+0.012 H)8 1440.042 G25.72+£0.020 22099.0%+*
L 12 D28.47+0.072 126.69+0.042 G282240.022 F27.46+0.062 1.67
15 €29.51 +0.014 A32.04+£0.042 A30.62+£0.020 €30.0840.06 2467.00%+*
18 A3229+0.03 F29.1110.01° D29.06+0.06 F27.50+0.05¢ 6833.46%%*
21 BC3023+003>  €30.76+0.06° €30.09+0.04¢ D28.124+0.024 2469 54%%*
24 D3833+0.03d 7991 +0.01® E28.94+0.04° B30.87+0.072 . 1987.67%**
F-value 59.13%%* 12333 (s* 2200.93%++* 4691.00%+*
0 623.13=0.012 621.1410.02¢ G22.4140.01° G21.02+0.024 12490.0%**
3 B30,07 =0.05 D29.52+0.020 F27.38+£0.03¢ E26.874:0.034 6306.55+**
6 A3043+0.032 €29.82+0.01¢ A30.07+0.01° €27.83+0.034 8150.95%**
9 E25.04 +0.044 F28.76+0.06° B29.36+0.06% B28.531+0.03¢ 4719.87%**
. 12 D26.90=0.05¢ B30.02+0.022 D28.29+0.09° F26.10+0.03¢ 2979994
15 2064+004°  ©21.14+0.01° H}73+0.032 11929+ 0.044 3091.62%**
18 F23.40+0.054 E28.97+0.022 E27.83+0.030 D27.15+£001¢ 17894, 0%+
21 "] 5340012 G21.124+0.03° 021+001¢ H20.08+0.05¢ 1658.53%**
24 €27.97+0.02¢ A30.634-0.042 €28.88+0.01b A28.80+0.05° 3180.01%**
F-value 28453.1%%* 61486.0%** 25260.7+++ 36853.8%+*
0 H37 73 -0.020 13184 +0.024 133 304 0.05 H32.3140.04¢ 944, 08***
3 B42 210012 H38 484-0.04® H38.48+0.01P G35.88+0.02¢ 37006.7***
6 €41.06 001> F30.8640.05¢ A41.78+0.03? F36.58+0.084 6415.52%%*
9 G33.26+0.064 G38.57+0.07° D40.94+0.022 E36.77+0.07° 9111.91%**
b 2 E3845:-0.04° E41.69+0.08 639.38+0.020 E36.71+0.019 5916.74%**
13 F37.84+0034 A43 04 +0.022 B41.66+006b €39.67+0.07° 6347 21%%%
I8 16.30+0.024 E41.3340.03° F40.28+0.04® D38.08+0.06° 88710.0%+*
21 A4324+0.022 €41.84+0.01% E40.6740.07 A40.66+0.01° 3269.58%**
24 D40.28 --0.03¢ B42.79+0.02? C41.11 001> B40.1940.09¢ 18343 1%+
F-value 97319.8%*+* 18401 8 237.08%** 6030.59%*
***p<0_001

1) S : control. A : addition of pheasant extract
B : addition of pheasant and soybean extracts. C : addition of soybean extract

2) a-d superscriptive letters indicate significant different at p=0.05 by Duncan’s multiple range test(row).

3) A-D superscriptive letters indicate significant different at p=0.05 by Duncan’s multiple range test(column).
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<Table 7> Hardness of baechu kimchi prepared with pheasant soybean extracts during fermentation for 24 days at 10

Storage Samples? Fovalue
period(days) S A B C

0 A17171.7+54.12 B17060.4 1 46.4° D16966.9+18.0° €16479.8-+21.74 189 81 ##*
3 €16750.6+35.52 D16523.3+18.3¢ E16623.8+2220 D16305.1 £72.49 57.91 %%
6 E15956.2+13.3b G15658.3£25.64 ¥16053.3+26.12 E{5729.9+22.9¢ 202.91%+*
9 C16740.0£14.7° C167773+21.1° B17336.2+32.52 B16646.1+22.3¢ 528.01%%*
12 A17206.3+10.74 A173669+21.9° A18312.9+29.12 A17542.6+17.2> 1649.98%*
15 B17076.0+12.00 E16462.7+34.49 C17243.1 44392 B16644.8+30.6° 377.95% %%
18 D16532.6+39.8" F16207.3£49.0¢ E16661.8+44.22 E15768.8-+26.84 285.26%%*
21 F15441.0+£153P H15119.1+-38.9¢ F16054.0+27.82 F153222£19.0° 672.46%%%
24 G15134.9+38.8" H}5146.5+27.5b G15801.9+54.72 G15046.2+29.5¢ 23838 %%

E-value 1921.90%** 1746.89%% 1511.24%%x 1624.55%%*

***p<0.001

1)S : control, A : addition of pheasant extract
B : addition of pheasant and soybean extracts, C : addition of soybean extract
2) a-d superscriptive letters indicate significant different at p=0.05 by Duncan’ s multiple range test(row).
3) A-D superscriptive letters indicate significant different at p=0.05 by Duncan’ s multiple range test(column).

= AFRE 4 6Y7A gasdrt $4 o9 2= Azte] o) 228U WA BaARFE
B Al Frketel 1287 7B EQTh 4 159 S APL4E 753 Frretdn
OJFHE FxE thA) ZASATHROWL). B2 A AEFE A7 AN FSAA A 432 o)
T AEE dZ2F] ARy g e A% 39 z7Et Avkzel Mao] stttz Hristdt. of
A dz2FEel F9A22 ERTHpd00L). T2 g AEE 2EF AFLSE W HrhEen
A% 64RE BEFd FFS AU BEo M %4 uqgole WEEI S5 TEINZ ¥
Ego. &4 uddE $A vy 27 £79| Al vhebdout g2 ol @ Aole YATh B
Y ed Ao HAFgd ne &7 lAFE =A Hrtstgon, &
8 A% 0 o) FRE vt B deht FEI
Z7bstth 2HUE 2E770] 4olASS B
V. 2ok 9 A& B d o Agzkel feld aole gtk A%
o qg7|7re]l RFF FF3) BA vebdch A
BEFE A MFUA Y dEE £41T F A7h selA e A% 9279 7EEN B Y
ta Helg Hgou tAACR 2%5FE 4 wom olF BWgset THS WS BEo) 4 18
dgon. A9 &40l gasHE AF 2494 A7k oo &L V1EEE B
Z2ol 7% gol Fastd A9 AmE Az A% Azl FrtErt
A9l pH WakE 69 olFRE FAW PiE HEol AL gro] Egtout wFy|zie] HolASE
Bgon X9 so] 7bg FL pHY 424 E7HA 2 Frhzol o ¥A uehdth AAY AxE B2
NZE 7 WZRE, BEFINEH Y85 F AEHE $4 6U7A BTt H4 9URH
At 159, TEANEL 1Yol 2289 Al Z7bsted 129739 b B dERdTh A%
AT WS A AT BT 05~06%9 L2 60RE BEEd FHERVEEOl FH ol
£ Azl 22, A8FANER FEENES Qoom, 4 UddE A Yl PH 2
6~99 Atol, HE7ot FEANEL 9dd A& F M e Ao BrrEAT
|59 252 A A7 BRo) AR AR &
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