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Abstract

To develop a low-temperature and longterm fermented Baechu kimchi, kimchi was prepared according to a recipe of
specific ratio with major and minor ingredients and adjusted its final salinity to 3.7%. Baechu kimchi fermented at 15+ 1°C
for 24 hours and transferred them into in a refrigerator only for kimchi, and then continued to ferment at -1+1°C for 30
weeks to make a low-temperature and long-term fermented kimchi. The initial cutting force of 8.45kg dropped gradually and
reached to 5.19kgs after 30 weeks of fermentation. In compression force the gumminess, hardness and chewiness of Baechu
kimchi showed a great decrease during the fermentation, but the springiness and adhesiveness increased in slight. Correlation
coefficient between the chewiness and gumminess was the highest(r=0.879). In spite of sensory evaluation scores of the
appearance and texture were the highest on 0 day of fermentation, the saltiness was evaluated the worst to eat. Scores for
sourness and carbonated flavor were the best during 18 to 22 weeks of fermentation, and overall acceptability was the best
after 14 weeks of fermentation. Very high correlation coefficients were revealed between the sourness and ‘carbonated
flavor{r=0.813) and between the soumess and off-flavor{r=0.805). According to these resuits we concluded that the best low-
.. temperature and long-term fermented Baechu kimchi prepared with 3.7% salinity and fermented at 15:+1°C for 24 hours
and then transferred into a kimchi refrigerator at -1+ 1°C, and completed the fermentation for 18 weeks.

Key Words : the low-temperature and long-term fermented Baechu kimchi, Baechu kimchi, and texture and sensory
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<Table 1> Changes in cutting force and thickness of cabbage
stem during fermentation of the low temperature
and long term-fermented kimchi

o dtmeyy  Cutingforcecg)  Thickness(om)
0 8.45+0.312 6.61+057
/7 5.07+0.354 5.94+0.48%P
1 5.00+0.474 5.65+0.672b
2 482+0314 5.72+0.58%
4 5.04+0.22¢ 5.28+0.492P
6 5.11+0.21¢ 51610572
8 6.49+0.09° 5.08+0.422P
10 6.19+0.23b¢ 4.62+0.33°
12 5.89+0.17¢ 4.8440.34%
14 8.25+0.122 4034031
18 6.64+0.220 3.92+40.22b¢
22 6.39+0.26° 3.861+0.21>¢
26 5.75+0.30° 3.95+0.270¢
30 5.20+0.264 3.87+0.26°
F-value 56.79* 51.04*=

Data were presented as means+ standard deviation.

It was significant at p<0.001*** level.
Means with the same letter are not significantly different at p<0.05.
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<Table 2> Changes in compression forces during fermentation of the low temperature and fong term-fermented kimehi

H

0 T 037+0.08 844+1.232 0.39+0.08% " -0.0610.014 20.46+1.24? 4.87+0.862
1/7 0.3340.054 5.21+0.34¢ 0.40+0.0220 0.02+0.01%> 21.2240.45P 247 +044°
1 0.51:£0.08%P - 487+0.76° 0.43+0.05 -0.05+0.02 21.10+0.56° 2.39+0.39¢
2 0.42+0.04bd 5.12+0.74d 0.28+0.06> -0.04+0.01b¢ 21.50+1.39P 2.20+0.32¢
4 0.42+0.03b 6.02+0.80° 0.33+0.062>¢ -0.04+0.01b¢ 21.62+1.45P 2.98+0.99°
6 0.38+0.06° 6.47+0.99% 0.26+0.04° -0.05+0.01d 21.87+1.73P 2.4310.65°
8 0.35+0.04%4 6.51+0.80P¢ - 0.36+0.05%¢ -0.05+0.02<¢ 21.92+£1.75P 2481056
10 0.41£0.05Pd 6.56+0.58> 0.27+0.08 -0.05+0.02¢4 21.94+1.65P 2.34+0.70°
12 0.34+0.04d 5.66+0.06 0.34+0.05%¢ -0.05+0.02d 20.76+1.05° 2.35+0.71¢
14 0.57+0.05 8.28+1.03% 0.39+0.09%> -0.07+0.024 "23.23+1.81° 420+1.17%
18 0.44£0.03P 7.10+0.55% 0.32:+0.06>¢ -0.0040.002 16.79+1.65° 3.37+0.45M
22 0.44+0,05b 6.69+091Pc 0.3610.05%>¢ -0.0040.0120 16.77+£3.17° 3.1240.30b¢
26 0.35+0.07% 6.22+0.81b¢ 0.35+0.06%¢ -0.06+0.02¢d 16.02+0.80¢ 2.46+0.45¢
30  043+0.09>d 5.29+0.58 0.34+0.072¢ -0.05+0.01¢d 14.78+0.76° 2.20+£0.64°
F-value 4.08* 5.88%* 205" 4677 18.06%* 4.41%

Data were presented as means +standard deviation.

It was significant at p<0.05* or p<0.001*** level.
Means with the same letter are not significantly different at p<0. 05
S: springness(kgp G: gumminess(kgf) Co: cohesiveness(kgr)

A: adhesiveness(kgp) H: hardness(kgg) Ch: chewiness(kgy)
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<Table 3> Correlation coefficients") among textural property parameters of the low temperature and long term-fermented kimchi

Hardness Cohesiveness Springiness Chewiness Gumminess
Hardness 1.000 0.298* 0.138 0.570* 0.503*
Cohesiveness 1.000 0.495*+ 0.591** 0.383*
Springiness 1.000 0.513* 0439+
Chewiness 1.000 0.879*
Gumminess 1.000

D §t was significant at p<0.05* ar p<0.001*** level.
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<Fig. 1> Changes in cutting force and compression force
during fermentation of the low temperature and long
term-fermented kimchi | '
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<Table 4> Scores for sensory evaluation1) during fermentation of the low temperature and long term-fermented kimchi

Week  Appearance Off-ﬂavpr Carbonated flavor ~ Sourness Saltiness ~ Hardness aog;’;lilmy
0 48010422 1.10+0.328 1.40+0.51¢ 1.00+0.004 4.70+0.482 4.30+£0.482 4.00+£0.472b¢
1/7 47040482 1.30+0,488 1.60+0.67% 1.20+0.42d 46040.512 3.50+0.70Y 3.624-1.23%c
2 3.50+070PC  1.60+0.71% 156+0.73%  1.44+0.53¢ 4224083  333+050  3.44+0.88
4 3.80+0.63b 2.2040422f 22040424 240+0.52° 4.10+0.73P 340+0.52¢  3.701+0.48
8 3.70+0.82P 2.70+0.67% 2.90+0.57¢ 3.30+0.67° 3.00+0.67 320104209 370+0.82P¢
12 3.70+0.82P 3.10+0.99%¢ 3801091  350+0.70P 3.00+£0.47¢ 2.80+042%€  410+09%
14 4.10+0.99> 3.50+0.85¢  4.10+099* 430+ 0.67 2.80+0.422 3.00+0829 4301048
18 3.70+0.48P 390+088% 42040792 4304067 2.9040.31¢ 290+0574  3.70+0.48>
22 3.00+047%¢  430+0.82 4.00+0.94% 4.30+0.68% 3.0040.00° 27040679  3.4040.84bd
26 28040424 4204063 3.200.42b¢ 3.80+0422>  290+031¢ 240+0.52¢ 3.20+0.634
30 27840364 431%0.712 3184036 4271059 2.88+0.37¢ 2.36+0.42¢ 3.19+0.594
F-value 10.57*** 28.71% 23,97 56.00%* 2249 848" 2.61*

Data were presented as means + standard deviation.
It was significant at p<0.01** or p<0.001*** level.
Means with the same letter are not significantly different at p<0.05.

<Table 5> Scores for sensory evaluation®) of the texture
during fermentation of the low temperature and

long term-fermented kimchi

Week Hardness = Crispiness

Chewiness

Stiffness

0
1/7
2
4
8
12
14
18
22
26
30

4.60+0.522
3.80+0.42b
2.8010.42¢
2.70+0.48%
2.504:0.53d
2401051
2.50+0.53d
24540514
2.30+0.484
2114067
2.10+0.59¢

400+0.822
3.20+0.420
2.80+0.79¢
2.80+0.63%
3.20+0.42°
3.20+0.42>
3.10+0.32bc
2.55+0.60¢
1.90+0.749
1.86+0.424
1.84+0.364

3.301+0.67%
3.90+0.88%
3.90+0.88%
34010512
3.30+£0482
3.501+0.53?
3.50+0.53%
3.70+£0572
3.80+0.63*
3.88+0.53*
3.89+0.612

4.20+0.422
3.40+0.52P
3.30+0.48P
3.20+042P
3.10+0.32P
3104057
3.2010.42P
2504083
2.10+0.88°
2.02+0.329
2.00+0.274

Fvalue  25.99"*

9.64%

147

10.56**

D Data were presented as means + standard deviation.

It was significant at p<0.001*** level.

Means with the same letter are not significantly different at
p<0.05.
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<Fig. 2> QDA(Quantitative Descriptive Analysis) profiles of
sensory evaluation during fermentation(0 day~8
weeks) of the low temperature and long term-
fermented kimchi
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<Table 6> Correlation coefficients!) among the instrumental quality parameters and the sensory quality attributes of the low

temperature and long term-fermented kimchi

Appearance Offflavor Carbonated flavor  Sourness Saltiness Texture acceptability
Hardness 0.482** -0.657* -0.540* 0.651** 0.559** 0.573** 0.187
Crispiness 0.418*** -0.403** -0.219 -0.3474 0.238* 0.381** 0.223*
Chewiness -0.160 -0.028 -0.072 -0.078 -0.030 -0.095 -0.028
Stiffness 0.436*** -0.491* -0.379*+ -0.505*+ 0.457% 0.371% 0.141

D It was significant at p<0.05* or p<0.001*** level.

<Table 7> Conrelation coefficients between sensory quality attributes of the low temperature and long term-fermented kimchi

Appearance Offflavor Carbonated flavor  Soumess Saltiness Texture aogvpfa%?ﬁty

Appearance 1.000 -0.454* -0.310** -0.387* 0417+ 0.438* 0.427
Off flavor 1.000 0.661* 0.805* -0.663** -0.575™ -0.054
Carbonated 1.000 0813" 0628 0396 0.056
Sourness 1.000 -0.767* -0.605** -0.012
Saltiness 1.000 0.530*** 0.070
Texture 1.000 0.233*

Overall

acceptability 1.000

1t was significant at p<0.05* or p<0.001*** level.

saltiness

soumess

—o— 14 week —B— 18 week

—k— 22 week —%— 26 week

<Fig. 3> QDA(Quantitative Descriptive Analysis) profiles of
sensory evaluation during fermentation(14 weeks~26
weeks) of the low temperature and long term-
fermented kimchi
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