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Abstract

Effects of fructooligosaccharide (1%, w/w) and chlorella powder (0.0126 and 0.02%, w/w) on kimchi fermentation
were studied. The values of pH and total acidity of kimchi containing fructooligosaccharide or chlorella powder
were changed slowly compared to those for the kimchi sample containing 1% sugar during fermentation at 4°C.
Growth of lactic acid bacteria was also inhibited by addition of fructooligosaccharide or chlorella powder.
Futhermore, addition of 1% fructooligosaccharide and 0.02% chlorella powder showed synergic inhibitory effects
against decrease of pH, increase of acidity and lactic acid bacteria growth. Color values of L, a and b were higher
in kimchi with fructooligosaccharide at early stage of fermentation. In sensory evaluation including color, sour
taste, crispness and overall quality, kimchi containing both 1% fructooligosaccharide and 0.02% chlorella powder
showed the most desirable scores among the kimchi samples.
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Table 1. Levels of fructooligosaccharide and chlorelia pow-

der added to kimchi E%z
. < Fuctooligo- Chlorella

- Group Sugar saccharide powder
Kimchi 1 1 0 0
Kimchi 2 0 1 0
Kimchi 3 1 0 0.01
Kimchi 4 1 0 0.02
Kimchi 5 0 1 0.02
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Fig. 1. Changes in pH of kimchi containing fructooligosac-
charide and chlorella powder during fermentation at 4°C.
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Fig. 2. Changes in titratable acidity of kimchi containing
fructooligosaccharide and chlorella powder during fermentation
at 4°C.

Table 2. Changes in color of kimchi containing fructooligosac-
charide and chlorella powder during fermentaion at 4°C

Fermentation period (days)

Color 0 7 14 21 30
Kimchi 1 L 525" 2792 5789 5151  49.08
a 14.85 15627 3264 2618 2343
b 28.21 3267 6340 50.13 47.29
Kimchi 2 L 2997 3051 5031 5b55 5145
a 2169 2273 2958 31.15 2885
b 37.01 3813 5011 5314 5058
Kimchi 3 L 2560 2640 5438 5275 5043
a 14.65 1512 3170 2796 2570
b 30.21 2857 5284 4497 4741
Kimchi 4 L 2654 2663 51.08 5365 5162
a 15.21 1563 2355 3146 2948
b 30.19 3123 4779 4976 5475
Kimchi 5 L 2842 2976 4811 5183 5492
a 1988  20.17 2231 2562 2768
b 36.31 3741 4374 4752 50.36

YValues are means of 10 replications.
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Fig. 3. Changes in lactic acid bacteria number of kimchi con-
taining fructooligosaccharide and chlorella powder during

fermentation at 4°C.
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Table 3. Sensory evaluation for kimchi containing fructooligosaccharide and chilorella powder
Sensory - Fermentation Kimchi 1 Kimchi 2 Kimchi 3 Kimchi 4 Kimchi 5
characteristics period (days)
Color 0 3.3+0.4*" 1.9£0.7° 26+06® 26+0.8*® 18407
7 3.2+06" 2.110.8° 2.3+0.8% 2.3%0.6® 2.2+06°
14 32406 20+0.6° 26+06% 28+1.0% 22+0.7
21 37106 31208 29+07 30106 3.0+06
28 3.7+06 3.3+06 36106 34%08 341038
Sour taste 0 16+06 1.8+07 1.9+1.1 19+12 15407
7 2008 1.7+038 17108 19+0.7 14109
14 3.2+0.7 2.8+0.9% 23+10" 22+04° 22+05°
21 42+06" 39+0.8° 39+0.7%® 33105° 33%05°
28 4306 39+07 38%07 3708 36%06
Crispness 0 22+10 1.8+06 20+1.0 22+10 17107
7 22106 1.8%07 231038 22404 19105
14 29+09 23+08 2.7%06 25%05 23205
21 33+05 2.8%0.7" 28%0.7" 2607 24+05°
28 39+08 33106 36+05 31708 35+07
Flavor 0 24+05 23108 24+09 28+12 24+10
7 20403 25+0.7 27+04 25%05 25+05
14 33t05" 3.0£06% 26+06™ 25+05° 25+0.5°
21 36+05 35+08" 29+06® 2.7+0.6° 28+04"
28 42107 41107 43+08 34108 34%05
Overall 0 31+07 25107 28+06 30*1.1 25108
quality 7 28+0.4 25108 27104 26+0.7 22106
14 37106 3.1£08% 27+0.6% 2.8+1.2%® 25+0.7°
21 3.8+0.7" 34£05" 35109 32+0.7° 28+0.6°
28 41+07 37106 36109 34+08 34*10

"Means within the same row with same superscript in the same sensory characteristics are not significantly different at 5% level
by the Tukey test.
S5-point hedonic scale! 1, very good: 2, good: 3, acceptable; 4, poor; 5, very poor.
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