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Isolation and Physiological Properties of a Moderately Halophilic
Bacterium Listeria demnitrificans HB-38
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and
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A moderately halophilic bacterium, Listeria denitrificans HB-~38,

jsolated from mud on the

seashore in Sooyoung bay, Pusan, showed the requirement of 4% sodium chloride for cell growth
in a medium with salts typical of a marine environment, and showed that of 10% in a medium

with salts typical of a terrestrial environment. The optimum temperature and pH for growth
were 40°C and pH 7.5 in the medium containing 10% sodium chloride and ions typical of a ter-
restrial environment. Sodium chloride as a protoplast stabilizer gave more stability than sorbitol
or sucrose, meanwhile the protoplast did not require higher concentration of stabilizer than that
of E.coli protoplast. Succinic dehydrogenase of HB-38 had a halophilic property showing maximal

activity in the presence of 99

romosomal DNA.
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Table 1. The compositions of media

Isolation medium for halophilic bacterium HB-

38(pH 7.4)
NaCl 20 % Meat extract 0.5%
Sucrose 0.5% Yeast extract 0.5%
Peptone 0.5% Agar 1.8%

Basal medium for the cell growth of HB-38(pH
7.4

KCl 0.5% Yeast extract 0.5%
Peptone 0.5%
Ions typical of a marine environment
MgSO, 50mM CaCl, 10mM
Ions typical of a terrestrial environment
MgSO, 2mM CaCl; 0.55mM

Natural nutrients in each medium were sterilized
separately.
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Table 2. Characteristics of L.denitrificans
and HB-38

L.denitrificans HB-38
Gram stain + -+
Spore — —
Shape rod rod
Motile -+ +
Catalase + +
Indol production — _
Casein hydrolysis — —
Nitrate reduction + +

Table 3. Acid production from carbohyd-

rates by L.denitrificans and HB-38

Listeria denitrificans HB-38 F39] e o fzla Az

A3 E Vet gdern e L.denitrificans HB-382 =
% sk

2. HB-389) 4 8o )3 NaCl & 7%

Basal medium (Table 1)e] R84 =715 & oF
BAzALE A7 Delsie} 40°Col A 2447 A e
Wt 540nmel A o FFEE FFHstd  TA)
34958 usi k. Fig. 1elAs 2] sz
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Cell growth (0D at 540 nm)
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Concentration of sodium chloride (%)

. Sodium chloride requirement on the li-
quid culture of L. denitrificans HB-38.
Cultivation was carried out in the basal
medium with terrestrial environment
(@—@®) or marine environment(QO—0O)
at 40°C for 1 day on reciprocal shaker.

Table 4. Sodium chloride requirement on
the solid culture of L. denitri-
ficans HB-38

Culture time (hr)

o NaCl(%)

L.denitrificans HB-38 24 48 72 96 240
L-arabinose + + 0 — — —_ — —
D-galactose + - 5 + + + + +
Lactose + - 10 + +H +H + H
Sucrose + + 15 H # # H# H
Xylose + + 20 + + 4+ 4+ o+
Dextrin -+ -+ 25 + + + + +
Fructose -+ + 30 - - - -
Glucose - + The basal medium with terrestrial environment
Mzltose ™ + was supplemented by the addition of 2% agar as
Mannose + + solid medium. Cultivation was carried out at 40
Starcfh * + °C. i+ ,excellent growth; H# ,good growth; +.
Raffinose — —

poor growth;—, no growth.
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Fig. 2. Effect of temperature on the cell growth
of L.denitrificans HB-38. Standing cul-
ture was performed for 48 hrs in the
basal medium containing 10% sodium
chloride and ions of terrestrial environ-
ment.
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Fig. 3. Effect of pH on the cell growth of L.
denitrificans HB-38. Shaking culture was
performed for 1 day at 40°C in the basal
medium containing 10% sodium chloride
and ions of terrestrial environment.
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Fig. 4. Effect of stabilizers on the protoplast
stability. Each concentrations of stabili-
zers were added into protoplast suspen-
sion (M/15-phosphate buffer, pH 7.2)
which was prepared from the cells of L.
denitrificans HB-38 (@—@) and E. coli
KPM 105 (O—0).
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A3 Ashstg o), dbddo] HB-38 ¢ succinic de-
hydrogenase 8¢ NaClo] sl=4] 875+ 9
% x4 AABAS Byl ol £ F9 A
A g Hast 10% NaCls59l A YA} =
Holmes” 8¢ €3t obligately halophilic bacte-
rium &] A9 RE FATo| HHFAe NaClL g
TadoE 29 gomw 5449 Y4 A%
W H4Age] NaCl g g g7 7]qlgiga

100

50

Relative zctivity (77)

0 =
0 3 6 9 12

Concentration of sodium chloride (%)
Fig. 5. Effect of sodium chloride on the activity
of succinic dehydrogenase. The enzyme
was prepared from L. denitrificans HB-
38 (@—@), E. coli KPM 105 (O—0O),
and bovine liver (X—X).
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Fig. 6. Fractionation of the succinic dehydroge-
nase by salting-out. The enzyme was
prepared from L. denitrificans HB-38

(@—®). E.coli KPM 105 (O—Q), and
bovine liver (X—X).
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Table 5. Elimination of halophilic factor
in L. denitrificans HB-38 by the
treatment of ethidium bromide

Concentration Viable cells/ Eliminated colony/
Cng/mi) ml tested colony

0 3.8X10° 0/81
10 4.9X10° 0/127
20 3.9X10! 0/39
30 0 -
s o
Hal godnte] zzkdl A Ao 4] moderate halop-

hile o] Listeria denitrificans HB-38 & 2-.1) 5}y 4]
So] Weqg NaCl g TEE zA3h), dlFddzA
o] w26 A= 4% NaCl o] A} FALZA 271 9} w} K] o]
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nase A ¢y NaCl 527} Fo1gel =} 2 24
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