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Fig. 11 Changes of viable cell counts and pH during

fermentation of turnips at 28C
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Table 15 Characteristics of isolated lactic acid bacteria

1 2 13 L4

Gram + 'S + -
Cell 5 S S R
Motility
Catalase

Oxidase

OF test E = = =
Growth a
Efe + + . +

45°C +
Survive 60°C.”30min - iy " x
Growth at pH
4.4 # " +
B.6 + 4
9.6 i
Sime formation from sucrose +
NH; from Arginine + + +
Esculin hydrolysis ~ " . e

Final pH 3 38 4.0 3.8
Acid from Arabinose + + +

acose + +
Maltose + + - +
Mannitol T F
Raffinose + : - +
Rhamnose

Sallicir + £
Sarbito + +
Sucrose § . i
X ylose - .

Gas from Glu

S:Sphere  R:Rod

w

L1 : Leuconostoc mesenteroides L2 : Enterococcus faecium

L3 : Pediococcus pentosaceus L4 : Lactobacillus plantarum

(Sh




Table 16 Characteristics of

Spore

Motility

Flagella

Pigment

Fluorescent pigment

Catalase

Oxidase

OF test

Decomposition of
gelatin
starch

esculin

MacConkey media
SS media
KCN media
Media at 42 °C
V.P. reaction
Assimilation of citrate
Indole
Nitrite from nitrate
Acid from Arabincse
Lactose
Maltose
Mannitol
Sallicin
Sarbitol
Sucrose

Xylose

S: Sphere

Al : Micrococcus varians

A22: Coryneform bacteria

R: Rod

A2 : Pseudomonas fluorescens

A23: Pseudomonas sp.
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Table 17 Microbial characteristics of nitrite producing

bacterial strains isolated from turnips

E7

GP1 GP3 GPS C7 C24 El E2 E6
_Gra_m_ + + - _ _ -_ - - - -
Cell S R R R R R R R R
Motility - - + + + 1 + +
Catalase + + 5 + - 5 + o +
Oxidase - = + o + = . 2 .
OF test 0 F R 1O 0 F - F F
Spore . - B . - . X .
Pigment + + - - - = - = +
Fluorescent pigment - - = + + - = = s
Growth at 42°C E . .
V P reaction > - i 5 L + i 2 +
IPA . - . !
H,S production - - + =
Citrate + = & + % e oowm 4
Gelatin hydrolysis + + + + + i = = +
Starch hydrolysis - - + = - d 2 s -
Esculin hydrolysis + - - - + - -
Lysine decarboxylase 2 F < <
Ornithine decarboxylase + o+ - -
Acid from Glucose + + + + < -+ + + ol
Arabinose - + + + + + i + +
Rhamnose + o + +
Xylose - + + + + + + + +
Lactose P = = s < 3 4@ = 3

Sucrose + + i S : i | g B oq

S : Sphere R:Rod
GP1 : Micrococus varians GP3 : Coryneform bacteria GP5 : Bacillus sp.
C7 : Pseudomonas sp. C24 : Pseudomonas sp. E1 : Enterobacter cloacae

E2 : Enterobacter aerogenes EG6 : Citrobacter freundii E7 : Erwinia sp.
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Fig. 12 Salt tolerance of bacteria isolated from turnips

Bacteria were cultivated in media containing
certain amounts of NaCl at 30°C for 48 hr
® : Micrococcus varians GP1 O : Coryneform bacteria GP3
A L Pseudomonas sp. C7 ¥ | Pseudomonas fluorescens C24

V¥ . Enterobacter aerogenes E2 A . Enterobacter cloacae E1




Table 18 Effects of pH on the growth of various bacteria

isolated from turnips or fermented turnips

pH
4.2 44 46 5.0 5.5

Corynebacterium sp. GP3 e B . " t

Micrococcus varians GP1 - - + + +

Pseudomonas fluorescens C24 - - it + +
Enterobacter aerogenes E2 < - - - -
Enterobacter cloacae E1 - + + g +

The cultivation was carried out in PYG media at indicated pH
at 30 C . Symbols indicate no growth within 7 day (-), growth
within 7 days ()
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20g of vegetables, liquid part of pickle Sml of culture media

—— 60ml, pH9, 0.1M ammonium buffer 5ml A sol.
5ml B sol.
10g of Homogenate dis water
—— 10 ml ammonium buffer
—— 25 ml almina cream
—— dis water
50ml fill up 20ml fill up
|
Filtrate
5ml

——0.5ml of 0.5% H.0, sol.

——>5.0ml of 2.0% sulfanylamide sol.
— 0.5ml of NEDA sol.

Absorbance at 540nm

A sol.: 90 g of Ammonium thiocyanate, 80g of Mercury bichloride / 1 | water
B sol.: 250g of Zinc acetate / 1| water

NEDA : 0.5g N-(1-Naphthyl) ethylenediamine dihydrochloride / 100ml water
Ammonium buffer : 50gof ammonium chloride and ammonium water / 1 | water ,pH 9.6

Fig. 14 Analytical method of NO,
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Table 19 List of strains used in this experiment

Strains

Pseudomonas fluorescens

Pseudomonas fluorescens
Enterobacter aerogenes
Enterobacter cloacae
Klebsiella pneumoniae
Micrococcus varians

Bacillus subtilis

Leuconostoc mesenteroides
Leuconostoc mesenteroides
Enterococcus faecalis
Enterococcus faecium
Pediococcus pentosaceus
Pediococcus acidilactici
Lactobacillus plantarum

Lactobacillus plantarum

Source

P-24 Vegetable
P-40 Vegetable
E-2 Vegetable
E-4 Vegetable
E-8 Vegetable
M-4 Vegetable
B-7 Vegetable
IFO 12060

L-11 Fermented pickles
ML-8 Fermented pickles
ML-12 Fermented pickles
ML-4 Fermented pickles
ML-5 Fermented pickles
ATCC 8014

L-4 Fermented pickles
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Fig. 16 Population changes in lactic acid bacteria and Gram-negative
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Table 20 Distribution of nitrite producing bacteria on the surface of

fresh turnips

Genera or family

Micrococcus

Bacillus
Coryneform bacteria
Pseudomonas
Alcaligenes
Acinetobacter

and Moraxella
Flavobacterium

Xathomonas

Entecbacteriaceae

Total

Number of nitrite  Number of nitrite not Percentage of
producing bacteria producing bacteria nitrite producing

—

38

15

56

bacteria
as 2

3 50.0
10 0.0
30 55.9
6 25.0

7 0.0
22 0.0
16 0.0
0 100.0
130 28.7
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Table 21 Effect of nitrite on the growth of bacteria related

to fermented vegetabls at pH6.4 at 20T

NO,-N xg/ml

Strains _ 0 10 20 350 100
pseudomonas fluorescens  P-24 100 104 105 108 112
Pseudomonas fluorescens P-40 100 98 97 98 102
Enterobacter aerogenes E-2 100 108 104 54 50
Enterobacter cloacae E-4 100 103 94 60 48
Klebsiela pneumoniae E-8 100 102 98 96 69
Micrococcus varians M-4 100 82 66 62 43
Bacillus subtilis B-7 100 75 52 43 29
Leuconostoc mesenteroides IFO12060 100 44 38 30 21
Leuconostoc mesenteroides L-11 100 40 36 28 20
Streptococcus faecalis ML-8 100 86 69 52 32
Streptococcus faecium ML-12 100 94 92 83 B2
Pediococcus pentosaceus ML-4 100 @ 88 82 73 39
Pediococcus acidilactici ML-5 190 82 90 54 38
Lactobacillus plantarum ATCCs8014 100 100 87 78 63
Lactobacillus plantarum L-4 100 88 84 62 29

Growth ratio=( OD.s,/ OD.4,NO, 0xg/ml)X100. Growth ratio was

measured after 24h incubation




Table 22 Effect of nitrite on the growth of bacteria related

to fermented vegetabls at pH 5.0 at 20C

NO,-N g/ mi

Strains 0 10 20 50 100
Pseudomonas fluorescens P-24 100 0 B 6 0
Pseudomonas fluorescens P-40 100 o0 0 © 0
Enterobacter aerogenes E-2 100 99 36 O 0
Enterobacter cloacae E-4 100 78 6 0 O
Klebsiela pneumoniae E-8 100 42 3l 0 0
Micrococcus varians M-4 100 111 0 O 0
Bacillus subtilis B-7 100 8 0 0
Leuconostoc mesenteroides IFO12060 100 10 8 5 0
Leuconostoc mesenteroides L-11 100 9 ¥ B 2
Enterococus faecalis ML-8 00 51 16 Q@ 0
Enterococus faecium ML-12 100 88 3¢ 186 0
Pediococcus pentosaceus ML-4 100 21 909 67 9
Pediococ c us acidilactici ML-5 100 92 81 30 7
Lactobacillus plantarum ATCC8014 100 86 72 43 22
Lactobacillus plantarum L-4 100 8% ¥8 45 29

Growth ratio = (OD.;,/ OD.,

680

Growth ratio was measured after 24h incubation.

NO, 0 zg/ml)X100,








