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Abstract

Three distinct phases were observed in acidity change during the Kakdugi fermentation; the first increasing
phase, a stable phase, and the second increase phase. Enterobacter strains were the dominant bacteria (more
than 90%) just after preparation of Kakdugi. Lactobacillus and Leuconostoc sp. were the mainly isolated from
properly-ripened (53 and 43%, respectively) as well as from over-ripened Kakdugi (63 and 37%, respectively).
Leuconostoc mesenteroides subsp. paramesenteroides was the dominant one among the lactic cocci from Kak-
dugi. The isolates from properly-ripened Kakdugi required more amino acids for growth compared to those
from over-ripened one while no difference was observed with vitamins. Their physiological characteristics
such as amino acid and vitamin requirement were different from those of 9 type strains of various Leu-

conostoc species.
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Fig. 1. Changes in cell numbers, pH, and titratable a-
cidity during Katugi fermentation at 15°C.
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Table 1. Distribution of bacterial strains isolated from
Kakdugi fermented at 15°C

Isolation time Microorganisms No. (%)
Enterobacter 42 (91.3%)
aftertlo Pseudomonas 3 (6.5%)
preparation Staphylococcus 1 (2.1%)
total 46 (100%)
Leuconostoc mesenteroides 13 (43%)
subsp. paramesenteroides
after Lactobacillus plantarum 7 (23%)
8 days  Lactobacillus sake 6 (20%)
Lactobacillus fermentum 3 (10%)
Pediococcus inopinatus 1 3%)
total 30 (100%)
Lactobacillus sake 14 (37%)
Lactobacillus plantarum 8 (21%)
" Lactobacillus fermentum 2 (5%)
atter Leuconostoc mesenteroides 11 (29%)
40 days .
subsp. paramesenteroides
Leuconostoc mesenteroides 3 (8%)
subsp. mesenteroides
total 38 (100%)
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Table 2. Amino acid requirement of Leuconostoc mesenteroides subsp. paramesenteroides strains isolated from Kak-

dugi fermented at 15°C

No. of Amino Acid Requiring Strains

His Cys Val lLeu Trp Phe Tyr Pro Arg Met Thr Lys lleu
isolates total number
after 8 days 13 + v + + + + v v + + + \% A%
after 40 days 11 + \% + + A% + v \"% \% \% \% \Y% +
Type cultures
L. mesenteroides subsp. paramesenteroides + - + + + - - + + + + - +
ATCC 33313
L. mesenteroides subsp. mesenteroides - - - - - - - - - - - - -
ATCC 8293
L. mesenteroides subsp. cremoris - + - - - + + + + + - + -
ATCC 19254
L. mesenteroides subsp. dextranicum + + + + - + + + - + + + +
ATCC 19255
L. pseudomesenteroides ATCC 49371 + + + + - + + + + + + + +
L. amelibiosum ATCC 13146 + + + + - - - + - + + - +
L. carnosum ATCC 49367 + + + + + + + + + + + + +
L. citreum ATCC 49370 - - - - - - - + - - - - -
L. lactis ATCC 19256 + + + + + + + + + + + + +

L.: Leuconostoc, +; over 85% strains required, V; 15~85% strains reqired, +; required,

-; not required.

Table 3. Vitamin requirement of Leuconostoc mesenteroides subsp. paramesenteroides strains isolated from Kakdugi

fermented at 15°C

Vitamins

p-amino

Isolates total thiamine riboflavin pyridoxal pantothenate benzoate folate biotin niacin
after 8 days 13 + + - + - + \% +
after 40 days 11 + + - + - + \" +
Type cultures
L. mesenteroides subsp. paramesenteroides + - - + - + - +
ATCC 33313
L. mesenteroides subsp. mesenteroides - + - + - + - +
ATCC 8293
L. mesenteroides subsp. cremoris - + - + - + + +
ATCC 19254
L. mesenteroides subsp. dextranicum + + - + - - - +
ATCC 19255
L. pseudomesenteroides ATCC 49371 + + - + + + - +
L. amelibiosum ATCC 13146 - - - + - - - +
L. carnosum ATCC 49367 + + - + - - + +
L. citreum ATCC 49370 - - - + - . - +
L. lactis ATCC 19256 - + - + - - - +
L.: Leuconostoc, +; over 85% strains required, V; 15~85% strains required, +; required, -; not required.
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