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Studies on Bacteriological and Chemical Changes of
“Asazuke” (low-salt brined cabbage) during Storage

Shigeo MIYAQ and Mutsuo AOKI

Summary

Bacteriological and chemical changes of “Asazuke” during storage at various temperature were inves-
tigated.

It seemed reasonable that the shelf life of “Asazuke” should be determinated by the increase of turbidity
of the liquid in “Asazuke”. The shelf life of “Asazuke” was less than one day at 30°C, one day at 20°C, 4 days
at 10°C and 6 days at 5°c.

Investigating the relationship between the shelf life and vitamin C concentration, the time when vitamin
C disappeared owing to the accumulation of lactic acid produced by the lactic acid bacteria was suitable for
indication of deterioration.

As for the changes of sugar concentration in the liquid in *“Asazuke”, the concentration of sugar increased
on the early stage of preservation but it degreased afterward owing to consumption of sugar by micro-organisms.
The time when sugar concentration went up to maximum was almost in accord with the shelf life determinated
on the basis of the transmittance.

On the other hand, the liquid in “Asazuke” became turbid when the bacterial count went up to 10% /ml.
Though the Gram-negative organisms were predominant among the micro-organisms on the early stage, they
were killed and decreased by the accumulation of lactic acid during storage. Thus, lactic acid bacteria were
predominant at the subsequent preservation time.

In vitro, growth inhibitory effect of vitamin B, (thiamine lauryl sulfate) was tested using 4 strains iso-
lated from “Asazuke”. Consequently, vitamin B; was effective for the growth inhibition of Gram-positive
organisms but not Gram-negative organisms. Furthermore, the preservation time of “Asazuke” could be

prolonged by the addition of reagent containing vitamin B, .
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(Counts of viable micro—organisms on fresh cabbage

Viable counl/g.

Inner Leaf*

Outer Leaf **

Total count
Gram negative bacteria
Gram positive bacteria

Lactic acid bacteria

9
6,
3
1

L 3x1’ 1, 7x10°

0x10* 1. 2x10°
. 3x10° 5, 0x10°
. 0x10® 6. 4x10°

*  Near the core

*k

Me thod

Second or third leaf from the surface

; Pifty grams of samples were placed in blender cups,

diluted with 10- fold peptone water to be blended for 2 min,
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Table 3. Microbial characteristics ol isolated from “"Asazuke”

A, Pseudomonas

Microbial characters Strains

158 E10 E12 E17 1519
Gram stain — = = - —
Shape Rod Rod Rod Rod Rod
Pigment + + — a— -+
Motility bl + -+ -+ +
Catalase + + + + o
Oxid ase + - 4 + +
O reaction Ox 0 0] 0O (@)
Fluorescent pigment + + — — +
Growth at 42°C — — == — —

Denitrification —

Gelatin  hvdrolysis + + + & -+
Starch hydrolysis s - — -
Citrate ( C source ) + + + HE 1=
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Microbial characters Strains
Acid from carbohydrate E8 E10 B12 17 B19
Glucose “+ + +V + +
Xylose - - — — +
Lactose — — — - -
Sucrose - — _ -
E8,E10, B19 { Pseudomonas fluorescens
E12, E17 \ Pseudomonas sp. Achromogenic group
Note 0 Oxidative Wi weakly
Table 4. Microbial Characteristics of isolated from “Asazuke”
B. Enterobacteriaceae
Microbial characters Strains
A17 A 26 F3 F3 B7 C6
Gram stain = — = == =
Shape Rod Rod Rod Rod Rod Rod
Motility -+ + + + + +
Catalase + + + + + +
Oxidase = — = = - =
OF reaction F F P F F P
VP + + + + + +
IPA — = = — —
Indole - - — —
MR - — — =
H,8 (T'SI) = = - - - -
Gas production from Glu, + == + 1 of + <+
Citrate ( C source ) i + 24 + + +
Gelatin hydrolysis +% == — — — +
BEsculin hydrolysis + + + + + +
Lysine decarboxylase + + + i+ e +
Ornithine decarboxylase =+ = -+ + + -
Acid from carbohydrate
Glucose + =} + + T3 +
Arabinose + + + + == +
Rhamnose + + + + +
Xylose + + == + + +
Lactose + + + + + =
Sucrose + + o4 + + +

A17, A26, '3, 5, F7 I Enterobacter asrogenes

C6 : Interobacter liquifaciens

Note ; F I Fermentative w + weakly
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Table 5. Microbial Characteristics of isolated from “Asazuke”
C. Lactic acid bacteria

Microbial characiers Strains

LAG LB11  LC14

Gram stain + <+ +
Shape Sphere Sphere Sphere
Catalase = - —
Oxidase — = —
OF reaction F P I
Growth at 15°C + + +
37°C — +
Heat tolerance (GOBC, 30min ) — = +

Growth initiation at

pH 44 =+ = +
pH 86 + + +
pH 96 — &
Growth in 6.5% NaC | 4 = +
Slime formation from + +
Sucrose
Esculin hydrolysis — — -+
Lactic acid (1) (1) (d)
Pinal pH(Glucose ) 4.3 45 4.0
(Gas production from + +
Glucose
Acid from carbohydrate
Arabinose + R =+
Lac tose + + +
Mal tose oy 4 +
Raffinose o + -
Rhamnose - — -
Salicin + 4
Sucrose + + +
Xylose + e +

LAG, LBI11 { Lewconostoc mesenteroides
LC14 + Streptococeuws faectum

Note ; F I Fermentative
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OBE D -T2, I Bruinia, Citrobacter LHEEX  OFELRED HH/, 25, FUEEERE B, LIES6<
nAEKS Bohi-, £ BEOS (L. RRILEH 4 AL, Lactobaciilus planterum BEERHLE-T,
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