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Abstract  Mul-kimchi was prepared with addition of 0.025, 0.05,
and 0.1% (w/v) chlorella powder and fermented at 10°C for 6
days. Quality characteristics of the Mul-kimchi were evaluated in
terms of acid production (pH and titratable acidity) and lactic acid
bacterial counts during fermentation. The addition of chlorella
powder stimulated the growth of lactic acid bacteria and significantly
enhanced the acid production. After 3 days fermentation, titratable
acidity of chlorella Mul-kimchi was 0.12—0.14% and was higher
than that (0.11%) of Mul-kimchi made without chlorella. The acid
production and the number of viable lactic acid bacterial cell
increased with increasing the concentration of added chlorella
powder. The sensory score of Mul-kimchi added with 0.05%
chlorella powder showed the highest values in taste and overall
acceptability among the tested Mul-kimchi preparations. When
chlorella Mul-kimchi preparations incubated for 3 days were kept
at 4°C for 19 days, their quality characteristics were well maintained
through storage period. According to sensory score and storage
ability, the optimum concentration of chlorella powder was around
0.05%.
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Fig. 1 Change in pH (panel A) and degree of pH decrease (panel B) Mul-kimchi prepared with different levels of chlorella during fermentation at 15°C

for 6 days.
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Fig. 2 Change in titratable acidity of Mul-kimchi prepared with different
levels of chlorella during fermentation at 15°C for 6 days.
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Fig. 3 Change in reducing sugar contents of Mul-kimchi prepared with
different levels of chlorella during fermentation at 15°C for 6 days.
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Fig. 4 Change in lactic acid bacteria counts of Mul-kimchi prepared with
different levels of chlorella during fermentation at 15°C for 6 days.
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Table 1 Sensory evaluation results of Mul-kimchi prepared with different levels of chlorella after fermentation at 15°C for 3 days

Chlorella (%) Taste Sour taste Flavor Color Overall acceptability
0 3.00+0.47" 2.80+0.42% 3.80+0.42° 4.20+0.79* 2.80+0.79°
0.025 3.50+0.71 3.40+0.52° 3.80+0.42° 3.60+0.52% 3.20£0.42%
0.05 3.70+0.67 3.6040.84° 3.2040.42° 3.60+0.52 3.80+0.42°
0.1 3.50+0.71 3.80+0.42° 3.200.79° 3.20+0.79° 3.60+0.84°
DData are means = SD (#=10).
IDifferent superscripts within column indicate significant difference (p <0.05).
Table 2 Changes in quality of Mul-kimchi prepared with different levels of chlorella during storage at 4°C
Chlorella Storage period (day)
(%) 0 2 5 7 9 12 14 19
0 3.80 3.74 3.72 3.75 3.80 3.77 3.74 3.73
H 0.025 3.76 3.72 3.68 3.69 3.74 3.72 3.71 3.70
P 0.05 3.78 3.76 3.76 3.75 3.82 3.80 3.79 3.77
0.1 3.77 3.74 3.78 3.71 3.80 3.76 3.76 3.75
0 0.12 0.15 0.15 0.14 0.16 0.18 0.16 0.18
Titratable acidity 0.025 0.12 0.16 0.16 0.17 0.18 0.19 0.19 0.19
(%) 0.05 0.13 0.16 0.15 0.17 0.17 0.20 0.19 0.19
0.1 0.14 0.19 0.19 0.19 0.21 0.21 0.22 0.22
0 1.71x108 1.23x108 1.19x108 1,15x10% 1.17x108 1.33x10% 6.60x10’ 4.90x10’
Viable cell counts 0.025 1.83x10% 1.62x10% 9.70x107 6.90x107 8.90x107 9.30x10’ 4.90x107 3.70x10’
(CFU/g) 0.05 1.70x10% 9.60x10’ 7.00x107 7.10x107 6.40x107 5.60x107 3.80x10’ 2.50x10’
0.1 2.33x108 1.05x10% 7.60x107 1.00x10% 1.00x10% 5.55x107 4.20x107 3.10x107
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