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Abstract The quality and microbiological characteristics of various
Mul-kimchi prepared with addition of 0.02, 0.05, and 0.1% (w/v)
chlorella water extract (CWE) were investigated during fermentation
for 7 days at 10°C. The addition of CWE powder stimulated the
growth of lactic acid bacteria and considerably improved the acid
production. After 6 days fermentation, titratable acidity of CWE
Mul-kimchi was 0.16-0.19% and was higher than that (0.14%) of
Mul-kimchi made without CWE. The lactic acid bacterial counts
were increased rapidly in CWE Mul-kimchi during fermentation
for 4 days. The sensory quality of Mul-kimchi added with 0.05—
0.1% CWE powder lightly enhanced in taste and overall
acceptability among the tested Mul-kimchis preparations. When
CWE Mul-kimchi preparations fermented for 6 days were
incubated at 4°C for 15 days, their titratable acidities were
continuously increased up to 0.21-0.26% but number of viable
lactic acid bacteria were well maintained above 10’ CFU/g
through storage period.
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Fig. 1 Change in pH Mul-kimchi prepared with different levels of
chlorella water extract during fermentation at 10°C for 7 days



J Appl Biol Chem (2018) 61(2), 125-130

127

0.25

Titratable acidity (%)

Incubation time (day)

Fig. 2 Change in titratable acidity of Mul-kimchi prepared with different
levels of chlorella water extract during fermentation at 10°C for 7 days
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Fig. 3 Change in reducing sugar contents of Mul-kimchi prepared with
different levels of chlorella water extract during fermentation at 10°C for
7 days
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Fig. 4 Change in lactic acid bacteria counts of Mul-kimchi prepared with
different levels of chlorella water extract during fermentation at 10°C for

7 days
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Table 1 Sensory evaluation results of Mul-kimchi prepared with different
levels of chlorella water extract after fermentation at 10°C for 6 days

Chlorella Overall
extract (%) Color Flavor Taste acceptability
0 3.13£0.64"  2.87+0.83  2.93+0.96  2.93+0.80
0.02 3.27+0.71 3.00+£0.85 3.07+0.80 3.13+0.74
0.05 3.33+0.72 2.93+0.96 3.13+£0.92 3.47+0.99
0.1 3.33+0.72 3.13+£0.92 3.47£1.06 3.13+1.06

UData are means+SD (n=15)
IDifferent superscripts within column indicate significant difference (p
<0.05)
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Table 2 Changes in quality of Mul-kimchi prepared with different levels of chlorella water extract during storage at 4°C

Chlorella extract Storage period (day)
(%) 0 2 5 7 9 11 13 15
0 4.09 4.19 4.16 4.15 4.14 4.05 4.12 4.08
0.02 4.05 4.17 4.13 411 4.09 3.98 4.06 4.03
pH 0.05 4.02 4.13 4.12 4.12 4.12 4.01 4.10 4.07
0.1 4.13 423 4.17 4.15 4.14 4.02 4.12 4.07
0 0.1240.009" 0.14£0.005 0.16£0.009  0.17£0.005 0.19£0.014 0.204£0.010 0.22+0.005  0.2120.010
Titratable 0.02 0.14£0.005  0.16£0.005 0.20£0.009  0.20£0.002  0.23£0.005 0.26+£0.009 0.26+0.005 0.25+0.018
ac(igl)ty 0.05 0.1240.005  0.14£0.005 0.1940.010  0.19£0.005 0.22+0.005 0.26£0.016 0.25+0.009 0.23+0.001
0.1 0.134£0.010  0.16£0.005 0.20+0.005 021£0.014 0.23+0.001 028+£0.014 0.28+0.005 0.26£0.010
0 1.01x108 9.27x107 8.27x107 8.63x107 6.03x107 3.50%107 3.13x107 4.67x107
Viable cell 0.02 125x10°  6.00x107  7.03x107  930x107  9.87x107  820x107  5.17x107  6.73x10’
(E‘;USZ) 0.05 14110 6.80x107  7.53x107  9.63x107  823x107  5.60x107  3.57x107  3.50x10’
0.1 1.22x10°  5.83x107  597x107  6.83x107  730x107  4.20x107  2.80x107  4.33x10’

"Data are means+SD (n=3)
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