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Abstract

The object of this study was to investigate the effects of blanching and lactic acid bacterial inoculation
on the quality of kimchi. The pHs of the group added Leuconostoc mesenteroides were rapidly decreased,
and then kept almost steady states. However, the pHs of the groups added Bifidobacterium bifidum
were gradually decreased. Blanching treatment reduced the number of viable cells. At the beginning
of the fermentation, the total organic acid contents of the blanched groups were lower than those
of the non-blanched groups, but later on they were higher. With fermentation, the contents of malic,
citric and fumaric acid were decreased in the control group, but increased in the cultured groups
and all blanched groups. The cutting forces of the blanched groups were higher than those of the
non-blanched groups during the whole fermentation period. The inoculation of Leu. mesenteroides was
effective on the preservation of ascorbic acid. Blanching and the inoculation of Leu. mesenteroides
gave good effect on the sensory acceptability. The acceptability of the groups added Bifidobacterium
bifidum was low in initial fermentation period, but increased during the late fermentation period.
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Table 1. Composition of kimchi materials

Salted Chinese cabbage 1Kg
Red pepper powder 25g
Garlic 25g
Ginger 25¢g
Fermented anchovy juice 12 ml
Salt adjust to 3% NaCl

Table 2. Blanching and lactic acid bacteria inoculation
of kimchi samples

Sample No. Treatements

1 Salted in 10% NaCl solution

2 Salted in 10% NaCl solution
Inoculation of Lew. mesenteroides

3 Salted in 10% NaCl solution
Inoculation of B. bifidum

4 Salted in 10% NaCl solution
Blanching in boiling water for 5 seco-
nds

5 Salted in 10% NaCl solution
Blanching in boiling water for 5 seco-
nds
Inoculation of Leu. mesenteroides

6 Salted in 10% NaCl solution
Blanching in boiling water for 5 seco-
nds
Inoculation of B. bifidum
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Table 3. Analytical conditions of HPLC for organic
acids

Column COSMOSIL 5C18-P(4.6 mm L.D.X250 mm)
Mobile Phase 0.05 M KHyP040.05 M H3PO4=50/50(pH=2.0)
Flow Rate 1.0 m/min

Temperature 30T

Pressure 1400 psi

Detection UV 220 nm, 0.64 AUFS

Sample(RT, min) 1. oxlic acid(3.37)
3. glycolic acid(3.79)
5. pyruvic acid(4.79)
7. lactic acid(5.33) 8. malic acid(5.61)
9. citric acid(7.62) 10. succinic acid(8.12)

11. fumaric acid(9.76) 12. propionic acid(12.45)

2. acetic acid(3.75)
4. malonic acid(4.52)
6. tartaric acid(4.92)
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Fig. 1. Changes of pH and titratable acidity during the
fermentation of kimchi at 15°C

—; pH, - ; Titratable acidity, O—Q; control, A—4;
control+ Leu. mesenteroides, 0—0O; control+B. bifidum,
@®—®; blanching, aA—aA; blanching+Leu. mesenteroids,
H—W; blanching+B. bifidum
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Fig. 2. Changes of total plate counts during the ferme-
ntation of kimchi at 15°C

O—0; control, A—A; control + Leu. mesenteroides, 0—0O;
control+B. bifidum, @—@; blanching, aA—aA; blan-
ching+ Leu. mesenteroids, M—M; blanching+B. bifidum
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Fig. 3. Changs of lactic acid bacteria cell during the
fermentation of kimchi at 15°C
O—0O; control, A—A; control + Lew. mesenteroides, 0—;
control+B. bifidum, @—@; blanching, a—a; blan-
ching+Leu. mesenteroids, M—W; blanching+B. bifidum
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Table 4. The contents of organic acids in various kimchis during fermentation at 15°C (mg/g)
Day 1 5 21

Samples 1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6
Organic acids

lactic acid - 049 — — 025 — - 203 110 — 158 -~ 539 332 3.28 353 346
malic acid 17.22 14.95 18.12 9.30 8.74 1043 15.27 16.49 14.95 10.99 12.24 10.84 9.78 20.95 15.87 15.78 13.04
citric acid 169 159 129 093 102 143 176 189 131 112 18 122 125 2.66 256 233 2.77
malonic acid 084 023 082 089 024 079 073 — — 058 — 046 — — - - 03
fumaric acid 034 024 026 0.17 0.19 0.18 037 029 027 021 025 022 030 0.32 020 0.24 0.36
total 20.09 17.50 20.49 11.29 1044 12.83 18.13 20.70 17.63 12.90 15.87 12.74 16.72 27.25 21.91 21.88 19.98

Sample: 1. control, 2. control+ Leu. mesenteroides, 3. control+B. bifidum, 4. blanching, 5. blanching+ Leu. mesenteroides,

6. blanching+B. bifidum
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Fig. 4. Changes in cutting forces of cabbage stalk du-

ring the fermentation of kimchi at 15°C

O—Q0; control, A—2; control+ Leu. mesenteroides, O—[;

control+B. bifidum, @—@; blanching, aA—a; blan-

ching+Leu. mesenteroids, @—WM; blanching+B. bifidum
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Fig. 5. Changes of ascorbic acid content during the

fermentation of kimchi at 15°C

O—Q; control, A—A; control + Leu. mesenteroides, 1—0J;

control+B. bifidum, @—@; blanching, A—aA; blan-

ching+Leu. mesenteroids, B—M; blanching+B. bifidum
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Table 5. The results of sensory evaluation of various Kimchis during fermentation at 15°C

days 5 9
samples 1 2 3 4 5 6 1 2 3 4 5 6
aroma
sour* 1.8 4.2 2.7% 1.7 3.2® 13 3.2 41 3.7 31 35 25
mouldy 2.0 2.0 2.2 22 1.8 1.7 2.2 3.1 3.0 1.6 2.6 30
greenish 2.3 1.3 26 2.7 2.3 29 1.7 1.7 1.7 1.8 1.3 25
fresh 25 2.6 2.2 2.1 3.1° 1.8 2.2 15 13 2.6 20 1.8
flavor
sour* 1.8 4.3 2.0 1.7 4.2° 1.7 3.1 4.1 3.8 33 34
mouldy 19 19 2.3 25 1.8 2.0 2.6 34 33 2.0 2.2 33
unfermented* 2.1 1.2 20 3.2 13 2.7 1.5 1.3 15 1.8 1.8 2.6°
fresh 2.1 2.5 18 2.3 2.0 19 2.7 1.8 15 2.7 2.2 1.7
texture
crisp* 31® 0 30 21 34° 2.7° 2.8 2.7 2.6 1.8 39 35 25
chewy 31 3.0 35 31 3.2 36 2.8 2.8 3.3 2.6 24 3.3
acceptance™® 28 35 25 31 3.0 2.7 3.6 2.6° 1.8 30® 30 20

Samples-1: control, 2: control+Leu. mensenterotdes, 3: control+B. bifidum, 4: blenched, 5: blenched+Leu. mesenteroides,

6: blenched+B. bifidum
Data are represented as mean.

Values in the same row with different superscripts are significantly different (p<0.005) from each other.

*p<0.005
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