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On the Halophilic Bacteria Isolated from River Water
Norio YASUNAGA* and Buhei ZENITANI

In the outbreaks of food poisoning unknown of the causes to fishes and shells in
Japan, recently it is presumed that the majority of the causative agents may be the
so-called pathogenic halophilic bacteria, considering as a certain group of marine origin on
account of their salt requirement. ‘

But notwithstanding the active and extensive researches on their distribution in sea
water and marine environment, no natural source of the organisms is completely confirmed
at presenf. Furthermore, the route of them from sea to man and habitat in winter season
are unknown if they are a sort of marine bacteria.

On the other hand, the fact that the optimum growth temperature of them is higher
than that of most marine bacteria, and that similar bacteria are abundunt in inshore sea
water, especially in summer, indicates the possibility of contamination by them from
terrestrial environment, above all river water. From this point of view, the authors tried to
isolate halophilic bacteria from river water in Nagasaki city during winter and summer,
and could obtain many bacteria having a halophilic property.

»  The present paper reports the method of isolation, the biological characters of the
strains isolated and their requirement of salt to grow. The resuits are as follows;

1) The nutrient agar medium—3¢5 NaCl, 0.1¢% bile salts, lactose and BTB— regarded
as useful for detecting the so-called pathogenic halophilic bacteria and the peptone
water with NaCl (394 after inoculation of the samples of river- water) were employed. All.
incubations were performed at 37° C for 20-24 hours. The halophilic bacteria were not
isolated from the agar media mixed directly with samples of river water, but by streak
plating method after incubation of the peptone water incculated samples of river water
to 39 of scdium chloride. All the isolates were lactose-negative strains and no
lactose-positive strains had a halophilic property (Table 1).

2) Generally, there were many differences in biochemical characters among the strains.
Of these, 18 strains (41.79%) isclated in summer were identical with the pathogenic
bacteria mentioned above in the basal characters (Table 2), and except the one strain
identical in the majority of the other characters (Table 3).

3) The ability to grow in the peptone water containing the various concentrations of
sodium chloride was found to be remarkably different between the strains obtained in
winter and in summer (Table 4). It is considered that the phenomenon resulted from

the differences in nature of river water in winter and summer.

* RFEAFLEYEIT (Hygienic Research Laboratory of Nagasaki Prefecture)
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Table 1. Isolation of the halophilic bacteria from river water

and their abilities of lactose-decomposition.

Period collected Method of | Acid from Strains Halophilic | Halophilic
river water isolation® | lactose isolated strains bacteria %
— 23 0 0
From Nov. 29, 1961 A
+ 35 0 0

to Feb, 28, 1962

— 186 83 44.6

(winter) B
+ 12 0 0
- 16 0 0

From Aug.8, 1952 A
) + 21 0 0

to Sept. 14, 1952

- 67 36 84.0

(summer) B
-+ 20 0 0

{
|

* Method A:River water samples were mixed directly with agar medium.
Method B:River water samples were once inoculated into peptone water
with NaCl ( 3 %after inoculation), and after incubation streaked

on agar medium,
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Table 3. Other characters of the isolates corresponded with the so-called pathogenic
halophilic bacteria®* in basal characters. '
Type of strains A B C D
Rhamnose (+) — — —
Arabinose - - - -
Xylose - - — —
Galactose + + (- (-
Mannose (=) + + -+
Fructose (=) + + +
Marltose + + +
Treharose + -+ + +
g Raffinose — - — -
&
= Dextrine (=) + + +
;:6 Starch + + +
Glycogen D) + + +
Salicin (+) (+) +) -
Glycerine (- + + -+
Adonit — — — -
Mannit + -+ - +
Dulcit — — — —
Sorbit — — — —
Inosit + - - -
Catalase test + + + -+
Urease test — — — -
Ammonia test —+ + + +
Reduction of methylenblue + + + +
ggqrxrlﬁflzil{ctlon and coagulaiclon T 4 " 4
Growth on cetyltrimethyl- _ _ _
ammonium bromide agar
P‘roductLion of { A Yellowish No or yellowish] No No or yellowish.
pigment on
King’s media B Reddish No or yellowish/No or yellowish No or yellowish.
|
Flagellum Polar Polar Polar Polar
Type of strains in Table 2 I I m I T I i
No. of strains 1 1 1 1 3 4 4

*

and have a single polar flagellum.

Take oppesite indication to (+) or (—), usually produce no pigment



40

Table 4. Ability of the halophilic isolates to grow in the various concentratios

of sedium chloride.*

No. of Concentration (%) of sodium chloride in peptone water
strains o | o102 |05 1o 30]s0 70| 10| 18| 2
6 — | Eer e ] o~ — - -
5 - = m | e Ee] W | | ] 2~
4 | e~k | |~ | | o~ 2~ — ~
3 - - — | =~ - e Ho | | b~ —
3 | Er| bt e e | W[ | e~ e~
5 2 i e T T N A A A B
E 2 - —~ — |~ | ] s | e~ e~
= 2 | = = = | = = ] et ] ] et -
4
5 2 e B R R ot -
2 R T T e NI [TV IRTIG R TIHH TR -
2 - — | T e~ ] 4 + - - -
1. — + + -H ++ i+ H H H + -
1 - - - + + H HH i H + -
1 - - - * + + + + HH H -
1 e e = e T N o A S I I
13 - - - + H H H | e~ - -
10 e e e B I ) T N B I o I B
g 5 = Ee| b b e W |~ e~ - ] -
T o e O I T O R
A 1 - - - + I H H H H - -
g 1 - + + it H e H# # 1+ - -
2 1 - + + + 4 H # # + - -~
1 - + + + + H# H i - - -
1 - i 0 T T AR I - - -
*  Results recorded after 48 hr of incubation at 37°C.

Growth recorded as relative turbidity by visual estimation.

H#t=maximal turbidity; H=moderate turbidity;

+ =slight turbidity;

+ =detectable turbidity;

—=no turbidity.
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