3t= %] 48(5), 596-603, 2015 Korean J Fish Aquat Sci 48(5),596-603,2015

Effects of Adding Oyster Crassostrea gigas Shell Powder on the Food
Quality of Chinese Cabbage Kimchi
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This study investigated the effects of adding oyster shell powder (OSP) from Crassostrea gigas on the food quality of
Chinese cabbage Kimchi (CCK). We monitored the changes in microbial levels, pH, acidity and sensory evaluation
during the fermentation of CCK treated with various contents of OSP. The microbial assay showed that adding OSP to
CCK inhibited the growth of viable cells, total coliforms, and lactic acid bacteria, with the greatest growth inhibition
against lactic acid bacteria over the fermentation period. After fermentation for 18 days, the lactic acid bacterial
counts in CCK treated with OSP (0.3%, 0.5% and 1%) were at least 1 log CFU/g lower than those of control CCK. In
addition, the pH and acidity of CCK treated with OSP were lower than in control CCK over the fermentation period.
The overall sensory evaluation of CCK with 0.3% OSP was better than that of control CCK after fermentation for 24
days. In conclusion, OSP treatment, especially 0.3% OSP, enhances the food quality and extends the self-life of CCK,
while minimizing the detrimental effects on its sensory characteristics.
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(%) of each ingredient for preparing Chinese cabbage Kimchi in
this study

Ingredient Proportion (%, wiw)
Chinese cabbages 75
Red pepper powder 79
Daikon 7
Garlic 5
Aekjeot 4
Salted shrimp 1
Onion 0.5
Ginger 0.5
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Fig. 1. Change of viable cell counts by addition of oyster
Crassostrea gigas shell powder in Chinese cabbage Kimchi.
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Table 2. Changes of sensory values by addition of oyster Crassostrea gigas shell powder in Chinese cabbage Kimchi
Sensory Period Chinese cabbage Kimchi treated with various content of oyster shell powder
parameters (days) 0.0% 0.1% 0.3% 0.5% 1.0%
0 2.25+1.222 2.16+£1.032 2.42+1.442 2.75+2.012 2.08+1.312
3 3.5741.90% 3.5742.07% 3.29+1.50% 3.0041.15° 2.29+1.892
6 3.7541.86% 4.08+1.98% 3.92+1.93% 3.5842.312 3.00+2.222
9 4.14+1.893%¢ 3.85+2.21% 4.29+1.972 3.57+1.812 3.004£2.332
12 5.55+1.77> 6.55+1.35° 6.44+1.70° 5.44+1.622 5.22+1.402
Sourness 15 6.00+1.420 6.50+1.24° 5.90+1.67° 5.20+1.512 4.90+2.11°
18 5.55+1.87° 6.56+1.86° 6.4442.49° 5.44+2 243 5.22+1.06%
21 6.42+1.46° 6.78+1.99° 6.5141.75° 5.65+1.062 4.68+2.11°
24 7.28+1.89« 7.00+1.67° 6.57+1.46° 5.8612.562 4.1442.332
27 7.42+1.45¢ 7.00+1.56° 6.14+1.15° 5.71£1.792 4.00+1.762
0 2.0810.65° 3.08+0.55% 4.17+0.50°¢ 5.25+0.872 8.00+0.00
3 2.00+1.102 2.43+0.042 4.43+1.00% 6.1410.562 7.14£0.05%¢
6 2.3310.342 3.67+0.08° 4.3310.51%¢ 5.50+1.002 6.92+1.00%
9 2.43+0.102 3.00+1.00% 4.8610.06° 5.00£0.002 6.29+1.04%
Bitterness 12 2.00£0.002 2.44+0.442 3.44+0.81% 5.44+0.897 6.78+0.082
15 2.20£0.022 2.40+1.422 4.10+0.50°° 5.20+2.002 8.20+0.20¢
18 2.00+1.782 2.44+0.012 3.44+0.90% 5.44+1.902 6.86+0.45%
21 2.10+£0.432 2.44+0.002 3.44+0.05% 5.22+1.442 7.00£0.00%
24 2.2040.542 2.4340.002 3.44+0.30% 5.00£0.562 7.1441.14%
27 2.29+1.292 2.43+0.012 2.57+1.042 4.29+1.572 6.43+0.412
0 8.00+1.562 7.3342.222 7.25+2.29° 7.58+1.002 7.00+1.862
3 6.00+2.157 6.29+2.113 6.57+1.332 5.43+2.157 3.86+2.422
6 6.17+1.582 6.75+2.462 6.33+1.56° 5.67+1.862 4.42+1.43°
9 5.86+1.592 6.57+1.232 6.29+1.502 5.43+1.702 5.43+1.902
12 5.891+2.432 6.4442.322 5.56+1.562 4.89+1.782 5.11+2.342
Crispness 15 5.704+2.592 5.90+2.892 5.50+1.422 4.90+2.682 4.90+1.702
18 5.89+1.332 6.44+1.802 5.56+1.432 4.89+1.432 5.11+2.112
21 5.87+1.06° 6.44+1.782 5.94+2.112 5.1641.332 5.11+2.46°
24 5.8612.46° 6.44+1.772 6.3312.862 5.43+2.002 5.11£1.002
24 6.72+1.432 6.24+1.74° 6.99+1.832 5.20%1.332 2.70+1.452
27 6.57+1.512 6.14+1.46° 7.14+1.682 5.14+1.572 3.00+£1.632
0 7.33+£2.42° 5.58+2.27° 5.08+2.11* 4.58+£2.47* 1.92+1.38
3 7.14+1.86° 6.86+1.46° 5.43+1.278 3.86+1.46° 1.43+0.79°
6 7.75+1.06° 6.92+1.56° 5.67+1.61° 4.33+1.30° 2.50£1.512
9 7.71£1.20° 6.86+1.37° 5.43+1.418 4.86x1.51° 2.86+1.432
12 7.67+£0.50? 6.78+0.97° 6.11£1.272 3.56+1.51¢ 2.44+£1.67°
Overall taste
15 7.10+1.54¢ 7.10+1.87° 6.00+1.19° 4.40+1.62° 2.60+1.45°
18 7.71+£2.22¢ 6.14+1.19° 5.08+2.61° 4.33+1.56° 2.86+2.14%
21 6.84+1.21° 6.62+2.21° 6.57+1.56* 4.77€1.51° 2.80+1.122
24 6.72+1.43% 6.24+1.74° 6.99+1.83% 5.20+1.33¢ 2.70+£1.45°
27 6.57+1.51* 6.14+1.46° 7.14+1.68° 5.14+1.57° 3.00+1.63°

Means (+SEM) within the same row having different superscripts are significantly different at P < 0.05.
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