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Abstract

The changes in pH, acid contents and microbial counts were investigated during fermentation of Baik-
kimchi, a kind of Kimchi without red pepper, and the major microbial groups were also isolated and idntif-
ied. Immediately after the preparation of Baikkimchi(pH 6.15, acid contents 0.03%), its major microbial
group was Gram negative rods, and was composed of Pseudomonas(55%), Enterobacter(40%) and Erwinia
(5%). After 2 days of fermentation at 15°C, the most predominant microbial group was changed to lactic
acid bacteria. Lactic acid bacteria showed 1st, 2nd and 3rd stationary phase on its growth curve in 4, 12
and 50 days of fermentation, respectively. At the 2nd stationary phase of lactic acid bacteria(pH 3.51,
acid contents 0.59%), the group was composed of Lactobacillus bavaricus(55%), Leuconostoc mesenteroides
subsp. mesenteroides(42.5%) and Leuconostoc paramesenteroides(2.5%), while at the 3rd stationary phase
(pH 3.40, acid contents 1.10%), that was Lactobacillus plantarum(65%) and Lactobacillus brevis(35%). The
physiological and biochemical characteristics identified as Leuconostoc mesenteroides subsp. mesenteroides,
Leuconostoc paramesenteroides, Lactobacillus plantarum and Lactobacillus brevis showed good agreement with
the current taxonomic system, but those identified as Lactobacillus bavaricus showed some disagreements.
The number of yeast was decreased with the increase in the number of lactic acid bacteria. Yeast show-
ed stationary phase in 30 days between the 2nd and 3rd stationary phase of lactic acid bacteria, and the
group was composed of only gunus Saccharomyces.
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Fig. 1. Changes in the viable cell count of total
microorganism(O —O), lactic acid bacteria (O-[0)
and yeast(s —o) during Baikkimchi fermentation
at 157¢C.
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Fig. 2. Changes in pH(~ — ) and total acid con-
tent(O—0) during Baikkimchi fermentation at
15C.
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Table 1. Identification of 40 strains of total bacteria isolated from Baikkimchi immediately after prep-
aration.

Strain No.

Characteristics A0l A08 A9 Al2 Al5 Al17 Al A21 A23 A39

~ A07 ~All ~Al4 Al6 ~A20 AZ 2 ~ A38 A40
Gram stain - - - - - - - - - -
Cell shape R R R R R R R R R R
Oxygen requirement A A A A A A A A FA FA
Motility - - + - - - + + + +
Oxidase + + - - - - - + - -
Catalase + + + + + + =+ + + +
Yellow colony - + + + - - - - NT NT
Red or orange colony + = - - + - - - NT NT
Fluorescent pigment - - - - - - - - NT NT
Growth at pH 3.6 - - — - - — - - NT NT
Gas from glucose NT NT NT NT NT NT NT NT + -
Acid from glucose NT NT NT NT NT NT NT NT + +
H,S production NT NT NT NT NT NT NT NT - -
V-P reaction NT NT NT NT NT NT NT NT + +
Citrate utilization NT NT NT NT NT NT NT NT -+ +
Lysine decarboxylase NT NT NT NT NT NT NT NT — -
Ornithine decarboxylase NT NT NT NT NT NT NT NT + -
Deoxyribonuclase NT NT NT NT NT NT NT NT - -
Genus identified Ps Ps Ps Ps Ps Ps Ps Ps En Er

R: Rod, A: Aerobic, FA: Facultative anaerobic, +: Positive, —:

Enterobacter, Ex: Erwinia.
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Table 2. Identification of 40 strains of lactic acid bacteria isolated from Baikkimchi fermented for 12
days at 157 (2nd stationary phase of lactic acid bacteria)

Strain No.
Characteristics Col Cog Cls C18 Cl19 C32 C34 €35 (C36 C37 C38 C39 C40 Rf Rf Rf
~C08 ~C15 C17 ~C31 C33
Cell shape C C C C R R R R R R R R R C C R
Cell arrangement PC PC PC PC PC PC PC PC PC PC PC PC PC PC PC PC
Gram stain + + + + + + + + 4+ + + + + 4+ + +
Mortility - - - = - = === - - - ==
Endospore - - - - - — - - - - = = = = = -

Oxygen requirement FA FA FA FA FA FA FA FA FA FA FA FA FA FA FA FA
Catalase - - - - - - - - - - = = = = = =
Oxidase - - - - - - - - - - - = - = = -
Gas from glucose

Gas from gluconate
Lactic acid isomers

+ o+ +
+ 9+ +
+ 9+ +
o+ +
-+
o+
o+
=+
-+
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-+
o +
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o+ +
oo+
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Identified as Lm Lm Lm Lp ILb Lb Lb ILb Lb Lb Lb Lb Lb Lm Lp Lb

+: Positive, +%: Weak positive, —: Negative, C: Cocci, R: Rod, PC: Pairs and chain, FA: Facultative anaerobic,

Lm: Leuconostoc mesenteroides subsp. mesenteroides, Lp: Leuconostoc paramesenteroides, Lb: Lactobacillus bavaricus.
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Table 3. Identification of 40 strains of lactic acid bacteria isolated from Baikkimchi fermented for 50
days at 15C(3rd stationary phase of lactic acid bacteria)

Strain No.

Characteristics DO1 D25 D26 D27 D39 D40 Rf Rf
~D24 ~D38

Cell shape R R R R R R R R
Cell arrangement PC PC PC PC PC PC PC PC
Gram stain + + + + + + + +
Mortility - - - — - - - -
Endospore - - - - - - — —
Oxygen requirement FA FA FA FA FA FA FA FA
Catalase - - - - - - - -
Oxidase - - - -
Gas from glucose - - -~ +
Gas from gluconate + + + +
Lactic acid isomers DL DL DL DL
Dextran from sucrose - - - -
NHj3 from arginine - - - +
Esculin hydrolysis + +
Growth at 15T + +
Growth at 45T - - -
Acid from
amygdalin

|

€

arabinose
arbutin
cellobiose

s
N
N
N
.
N

|
|
I
|

fructose
galactose
gluconate
glucose
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tat++e +
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+ +
++ 4+
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S
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I
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I e
FH 44+ A+
+ o+ +

1

|

i
f+o+++++++++

e+

raffinose

rhamnose

|
I
|
I
|
|

ribose
salicin
sorbitol
sucrose
trehalose

+ o+t
44+ +++++++++++FF+++F++

+ 4+t
|
|
|
o+ + + ++
|

xylose

!
+
+
+

Identified as Lp Lp Lp Lb Lb Lb Lb

5

+: Positive, +%: Weak positive, (+): Slow positive, —: Negative, PC: Pairs and chain,
R: Rod, FA: Facultative anaerobic, Lp: Lactobacillus plantarum, Lb: Lactobacillus brevis, Rf: References described in

Bergey's Manual of Systematic Bacteriology™".
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Table 4. Identification of 40 strains of yeast
isolated from Baikkimchi fermented for 30 days at
15C (stationary phase of yeast)

Strain No.
Characteristics E01 Rf
~E40

Vegetative cell

shape Gl Gl

occurrence SP SP

reproduction mode MB MB

pseudomycellium - -
Ascospore

shape Gl Gl

surface Sm Sm

number 1 1
Asci Pe Pe
In liquid medium

sediment + +

pellicle - -
On solid medium

texture Bu Bu

color Cr Cr

surface SG SG

elevation Ra Ra

margin En En
Vigorous fermentation + +

Assimilation of nitrate - -
Starch formation - -

Genus identified Sa Sa

Gl: Globose, SP: Single or pairs, MB: Multirateral bud-
ding, Sm: Smooth, Pe: Persistent, Bu: Butyrous, Cr:
Creamy, SG: Smooth and glistening, Ra: Raised, En: En-
tire, Sa: Saccharomyces, Rf : References in The Yeasts®
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Table 5. Distributions of genus or species of microorganisms isolated from Baikkimchi fermented for

different time at 15C

Fermentation  Phases on pH Degree of Results of F (%)
time(day) growth curve (Total acid*) aging identification requencyl o
0 Lag phase 6.15 Not aged Pseudomonas sp. 22( 55%)

(0.03%) Enterobacter sp 16( 40%)
Erwinia sp. 2( 5%)
Total 40(100%)
4 st stationary 3.60 Aged Not tested
phase of (0.30%) a little
lactic acid
bacteria
12 2nd stationary 3.51 Aged Leu. mesenteroides
phase of (0.59%) moderately subsp. mesenteroides 17(42.5%)
lactic acid Leu. paramesenteroides 1(2.5%)
bacteria Lac. bavaricus 22(55%)
Total 40(100%)
30 Stationary phase 3.49 Aged Saccharomyces sp. 40(100%)
of yeast (0.76%) slightly over Total* 40(100%)
50 3rd stationary 3.40 Aged Lac. plantarum 26( 65%)
phase of (1.10%) too much Lac. brevis 14( 35% )
lactic acid Total 40(100%
bacteria

* Lactic acid %, ** Purposely isolated only yeast to the exclution of other microorganisms, Leu.
Lactobacillus.
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