ERITICEIT S EHEE LR & WE D EH

TR KM - WK B K

Relationship between Nitrite Production
and the Behavior of Microorganisms

n “Asazuke”( low salted pickles )

Shigeo MIYAO and Mutsuo AQK]

Summary

The relationship between nitrite production and the behavior of microorganisms in “Asazuke”
(low salted pickles) made of cucumber, radish and Komatsuna was investigated.

Results obtained were as follows:

1. The maximum concentration of nitrite in “Asazuke” made of cucumber, radish and
cabbage held at 20°C went up to 4, 68, 6.9 ppm respectively after nitrite content increased rapldly
with nitrite reducing bacterial growth.

Then nitrite and Pseudomonas, coliforms which were dominant nitrate reducing bacteria at
the initial stage of preservation decreased and disappeared caused by lowering of pH accompanied
by the growth of lactic acid bacteria.

2. On the other hand, the concentration of nitrite went up to 230 ppm after 2 days at the
case of Komatsuna, the lowering of pH and the growth of lactic acid bacteria were not recognized.
The dominant bacteria became coliforms, Acinetobacter, Pseudomonas and Coryneform bacteria
after 6 days, then “Asazuke” made of Komatsuna were putrefied flnally

3. Therefore, it could be assumed that the nitrite concentration of “Asazuke” affected the
microflora in it, especially the growth of lactic acid bacteria and the production of acids. -

4. The nitrate reducing bacteria isolated from “Asazuke” were Bacillus, Micrococcus,
Coryneform bacteria, Staphylococcus, in Gram positives and Pseudomonas, Enterobacteriaceae in
Gram negatives.

Within them, Pseudomonas and Enterobacteriaceae were dominant nitrate reducing bacteria in
“Asazuke”. '

5. As a result that the major nitrate reducing bacteria were identified, they were Ps.
Sfluorescens and Ent. aerogenes.

6. The effects of temperature, salt and lactic acid on the production of nitrite by the growth
of major nitrate reducing bacteria were studied.

Therefore, it was recognized that the production of nitrite by Enferobacter was more at
middle temperature (30°C) but by Pseudomonas at low temperature(5°C).

Pseudomonas was liable to be more affected by salt and lactic acid than Enrerobacter,
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Fig.2 Changes of NOZ-N, pH and bacteria in the cucumber  or brine during preservation
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ococcus varians, Coryneform bacteria, Bacillus sp. |

Table 1 Distribution of Nitrate Reducing Bacteria in

low salt vegetable brines. Pseudomonas sp., Citrobacter freundii. Erwinia sp.
Tdh -1,
Number Number of Nitrate
Genera of Family of | Reducing bacteria Not Reducing h. ﬁ} %& lJ T‘, Fﬁ@~m I -@] O in vitro | B [j’ % ﬁ EF%
bacteria bacteria . N
D B Y
Gram () bacteria 73 50 64.1% 28 35.9% l’glE l/f\_f\;&ﬁ/]/&(ﬁﬁ&cx 4 L;I;f}\l@ n vitro VC(D{MM( : .;‘.
Microcecens 34 32 94.1% 2 5.9%
Coryne-form bacteria ) 16 3819 2 61.9% VWA & OB Fig. 127¢30,5C TR ST
Bacilius 2 2 1002 0 0% " e
Staphiococcas ) . 0% o o B A TR BNELZ AT O TH S,
Gram {— ) bacteria 202 K 28.1% @01 73.2% 30°C lt[ fi@if 2o 6i Cit. frezmdrz Ent. aerogenes,
Pseudomonas 96 18 16.7% 80 83.3%
o s > 53ty 3 - P S o T T Pl M eid ERL
Enterobacteriaceae 5 5% 98.2% 1 1.8% Erwinta 7s & 7\‘5&%’{2\] ﬁ)ﬂihé LTwa /%‘E},i}@ i fx?'?@’?bkf L
Acsnetobacter-Mora zella 85 4] 0% 55 100%
S Er P &1
Flavovacterium 4 o 0% 49 100% DS <, WRC Cit. freundii 132 B EICId 800 poLl bioaE
Xanthomonas 16 Q 0% 16 100% Ui
-0

Table 2 Microbial characteristics of strains isolated from low salted vegetable brines,

Mizrobial characteristics Strains
GPl1 GP2 GPS c7 C24 E1 E2 ES E7 A
Gram: stain + + + - - - - - -
Shape S R R R R R R R R
Motility - - . + + } + + t
Catalase + + + + + i + + +
Gxidase - - +W + + - - -
OF -Test o ¥ 8} o O ¥ ¥ F ¥
Spore - - + - - - - - -
Pigment + + - - - - - +
Fluorescent pigment - - ~ F - - - -
Growth at 42C . . . - - .
VP reaction - - + - - + + - +W
IPA - - ° o . - - - -
HgS production { TSI) . . . . v = - -+ -
Citrate +W - + + + -+ + + +
Gelatin hydrolysis + + + + T - - +
Starch hydrolysis - - + - - ~ - - .
Esculin hydrolysis . . + - - - + - -
L.ysine decarboxylase . . . . . - } - -
Ornithine decarboxylase A . . . . 4 4 - -
Acid from carbohydrates
Glucose + -+ F + + + b -+ +
Arabinose - + F t + b + + +
Rhamnose . . + t t 3
Xyloss - 1 + t “ 3 + +W +
Lactose + - ~ -, - + t W +
Sucrase + + + - - + + + +
Notes . (-t ) ~ positive, (=) ~ negative, s ~ spheric, r ~ rod, w ~ weak, {*) ~ Not tested
Strains : GP 1 ~ Micrococcus varians B 1 ~ Enterobacter cloacae

P 3 ~ Coryne-form bacteria E 2 ~ Enterobacter aerogenes

GP 5 ~ Bacilius sp. E 6 ~ Citrobacter freundii

T ~ Pseudomonas sp. E 7~ Erwinusp.

24 ~ Pseudomonas sp.

[F O 2o AEVEBD Ps. fluorescens 122 H I CHI50 L Cit. freundii 7" 5 ABTER © B EEH: YRSV
MOERS A LT, 75 LEEREO Mic. varians, MDA i, ®10, B & Ent. aerogenes O. % &
Coryneform bacteria O/ AR Id 275 A B PE B & [L#7 T8 HEw2mE{RNMEI L EF » T,

T 5 & RRINTR AR A b fLTz, Fig 13 13R# 2 5 % { 708 S h 12 Pseudomo-

5 CHIEOBE, 30CHIEDOSE LY, KR nas © 5 HHBBRITIE 2T Y 2 WO BILEE O ZRIC
MWD Ps. fluorescens S2kk LA T b LRI DNTHNTHIZEOTH A0, DR, AU Pseu

FTOAEB D RIF Ent. aerogenes ORREEER & 255 domonas Th-> CHBERENCHIL Y EOH BT LD
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Fig.12. Effect of cultivation temperature on accumulation of NO7,
Cultivation medium was PYG (0.5 % peptone 0.25% yeast ext. 0.02 % KHPQ,

0.5%. NaCl 1.0 % glucose 1.0%KNO3 pH6.81).
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Fig.13 Effect of cultivation temperature on accumulation of NO3.

Cultivation medium was PYG (0.5%peptone 0,25 Yoyeast ext. 0.02%KHPQ,
05% NaCl 1.0% glucose 1.0%KNO3 pH6.8 ),
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Fig.14.Effect of NaCl concentration on the growth ctnd accumulation of NO; by bacteria

at 30°C.

Basal medium was 0.5%peptone, 0,25% yeastext. 05 % glucose pH 6.8,
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Fig.15: Effect of Lactic acid concentration on the growth and accumulation of NGy

by bacteria at 30° C.
Basal medium was 05%peptone, 0.25% yeast ext., 05%NaCl,0.5% glucosa.
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