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Salt Tolerance of Bacteria Isolated from Tropical
Marine Fish and Prawn*®

P. K. SURENDRAN, K. MAHADEVA IYER and K. GOPAKUMAR
Central Institute of Fisherles Technology, Cochin - 682 029

Salt tolerance of selected cultures of Preudomonas. Moraxella, Vibrio, Micrococciis,
Acinetobacter, and Flavobacteria/Cytophaga were determined. More than 80% of the
cultures belonging to each of the above genera, were capable of growth in presence of
1.5 to 3.57, salt (NaCl) and at least 25 to 307, of the cultures in each group required
1.5 to 3.5% salt for growth, Foity per cent each of Pseudomonay and Vibrio strains and
30':,'? each of Moraxella, Micrococeus and Flavobacteria)Cytophaga strams tolerated
10%, salt. Majority of the cultures belonging to the genera Pseudomonas, Vibrio, Mora-
xella, Micrococcus, Acinetobacter and Flavobacteriaj Cyrophaga were slightly halophilic
(2 to 57 salt tolerant), about 25%] especially of Micrococcus spp; moderately halophilic
(5 to A, salt tolerant) and none irom Pseudomonas, Vibrio, Moraxella, Acinetobacter

and Flavobacteria/Cytophaga spp. extremely halophilic {20 to 32°( salt tolerant).

Bacteria growing in presence of high salt
{NuCl) concentrations had long been known.
Certain marine bacterin not only tolerated
high sult concentrations, but have a specific
requirement Tor salt,  All bacterin requiring
sult from 2 to 329 are grouped as halophilic
bacterin (Shewan, 1942).

These halophilic bacteria are further sub-
divided into slightly halophilic (requiring
2-57%, salt), moderately halophilic (requiring
5-20% salt) and extremely halophilic (requi-
ring 3‘0—32!{. salt) bacteria. extreme
halophiles are wsually characterised by, the
production of an intense red or Eink pigment
and hence known as the “red or “pink”
halophiles. They comprise at least two
groups of organisms, one consisting of Gram-
negative asporogenous polar flagelluted rods
and generally classified us Halobacterium
and lﬁ other belonging to Micrococcus or
Sarcing group. Most marine bacteria are
either halotolerant or slightly 1o moderately
halophilic and comprise species belonging
to the genera Pseudomonas, Moraxella- Acine-
tobacter and Vibrio. They grow best in sea
water media or in isotonic mineral solution.

Simudu & Aiso (1962) isolated 475 bacte-
rial strains from Kamogawa Bay, Japan and

* Formed part of the Ph.D. Thesis (University of
Kernla, Trivandrum) of the first author
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found that 82% of them were halophilic
types, showing optimal growth at about
3% of sodium chloride, Their halophilic
group mainly consisted of  Pseudomonas,
Achromobacter, Vibrio and Phorobacterium,
Karthivani & Iyer (1967) and Surendran
(1980) tound that the distilled water based
media containing 0.5%, NaCl could recover
only a significantly small portion of the
bacteria from marine fish and prawn, caught
off Cochin

This paper reports the attempts of the
authors to determine the salt tolerance beha-
viour of the bacterin isolated from tropical
fish and prawn, with a view to get a true
picture regarding the salt reguirement in
their recovery media.

Materinls and Methods

Bacterial cultures were isolated from
marine oil sardine (Sardinella longiceps),
mackerel (Rastrelliger kanagurta) and prawn
( Penaews indicus), caught off Cochin. Cul-
tures were isolated, morphologically and
biochemically characterised and clussified
as described by Surendran (1980) and Suren-
dran & umar (1981). Typical strains
belongi I.nthuma,jlur bacterial genera were
selected for their salt tolerance studies.
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Salt tolerance of the cultures were deter-
mined in distilled water based medium, con-
sisting of 1%, (w/v) peptone (Difco) and 0,3%
{T‘ﬂ beel extract (Difeo) in distilled wutur

being 7.2.

To the basal um, analar (BDH) sodium
chloride wns Nall concentra-
tions of 0, 0.1, 0.25, 0.5, 0.75, 1.0, 1.5, 2.0,
21,22, 23 25 3, 35, 4,5, 7.5 10, 15 and
20 percent (w/v), Ten ml of the medium
wns distributed in test tubes and sterilized
at 1.05 kg/em?, Cultwes grown in sea

waler (SWP) medium for 48 h were
h.lnm‘ centrifugation and the celis
were washed twice with sterile distilled water
(DW) and then in sterile DW,
The suspension was diluted with sterile DW,
80 0 to get o fixed turbdi% One drop lrom
this suspension was used for immediate ino-
culation to the above levels of NaCl in the
basal medium in test tubes. Each tube was
eparad in du te, onc tube was incu-
rm.-d at 284+ 2°C (room temperature, RT)
and the other at 364£ 1°C for one week.

In another set, cultures grown at 84 1°C
in SWP were used for inoculation, after cen-
trifuging, washing with sterile DW twice
and ding in sterile DW, This set
was incubated at B+ 1°C for 10days. Growth
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ADDIONHOAL AMAHSI

Table 1. Salt tolerance of selected bacterial cultures at 28 £ 2°C

Bacterial genus Growth expressed 45 optical density at salt concentrations (%)
and culture 0 0.1 025 035 0.75 ED 1S 200 227 TZEST 3035 44 TS 10 20
number
Pseudomonas
851 0.03 012 @le 020 022 028 035 038 041 044 052 049 040 016 001 0.0
SG7 00 004 005 009 0612 015 619 022 023 026 034 037 033 021 006 00
S115 00 Q0B 020 030 034 038 042 050 052 055 053 051 035 009 00 00
PR7 0.02 0.06 011 024 027 033 039 045 045 046 045 040 032 012 00 DO
Moraxella
5812 0.05 008 012 018 023 020 035 039 042 045 047 044 036 008 00 0.0
MS1 0.12 0l1se 019 022 026 030 034 037 039 041 040 036 024 011 002 0.0
Acinetobacter
SG1 006 009 011 012 014 017 021 026 027 029 029 020 0.0 00 00 00
MI115 002 010 014 017 020 023 027 031 033 036 03 027 014 004 0D 00
Vitirio
sI73 0025 009 012 016 019 025 028 036 038 040 044 041 033 016 007 00
MSE0 000 005 010 014 017 019 022 026 028 031 031 030 027 009 0O 0O
PNT7 004 008 012 014 018 021 023 029 032 034 037 033 024 010 004 00
Micrococcis
558 015 019 023 026 028 030 039 048 050 052 049 045 035 0.08 0.03 003
MI30 007 012 016 019 021 024 027 031 033 040 043 045 040 015 007 005
Flavabacteria/
Crtophaga
SGE 000 003 008 042 016 020 024 027 027 033 031 027 020 00 00 00
S142 000 007 014 018 021 027 030 036 039 037 032 024 017 00 00 00
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Optical density was plotted apainst salt con-
gentration for each culture and from the salt
tolerance curye, the optimum, minimum
and maximum salt tolerance of each culture
were determined.

Also, in another series of experiment, glu-
cose was added to the level of 0.1% in the
medium in order to ascertain whether glu-
cose could influence the salt tolerance of the
cultures,

Results and Discussion

Table | gives the growth (expressed as
optical density) of sclected number of bacte-
rial cultures belonging to the common genern
present in fish, in presence of various salt
concentrations, ranging from 0 to 20%.
Table 2 presents the minimum, optimum
and maximum amount of sodium chloride
tolerated by these cultures,

It can be noted that certain strains of Preu-
domonas, Vibrio and Flavebacteria/Cytophaga
spp. could exhibit growth in the complete
absence of salt, although the growth density
was very little (only 6% of the growth at
optimal salt concentration in the case of the
Pseudomenas  strain),  But almost all cul-
tures required a certain amount of salt {or
optimal growth. This amount was in the
range of 2.5 to 3.5% for Pseudomonas spp.
2.5 to 3% for Moraxella, Acinetobacter and
Vibrio spp; 2.5 to 3.5% for Mivrocoeeus and
22 to 2.5% for Fluvobacteria/Cytophaga
spp.  The maximum amount of salt tolerated
was in the range of 10 to 20% for Pseudiono-
nas, Vibrio and Micrococews spp.  For Acine-
tobacter and Moraxella spp. the range was
7.5 to 10%] and lor Flavebacteria/Cyrophaga,
less than 7.5%.

Figs. | to 6 represent the effect of tempera-
ture and glucose on salt tolerance of typical

Table 2. Minimum, optimum and maximum salt tolerances of selecred bacterfal cultures ar

28+27°C

Bacterial genus

and cultore number Minimum
Pseuodemonas

851 0.0

sG7 0.1

SIS 0.1

PK7 0.0
Moraxyella

5512 0.0

MS1 0.0
Acinetohacter

5G1 0.0

MI51 0.0
Vibrio

5173 0.0

MSED 0.1

PMNT 0.0
Micrococeus

558 0.0

MI30 0.0
Flavobacteria/ Cyvtophuga

SG8 0.1

5142 0.1

Percentuge of NaCl tolerated

Orptimum Maximum
30 10
3.5 above 10
2.5 abave 10
2.5 above 10
30 above 7.5
25 10

2.5-3.0 above 4.0
2.5 above 7.5
3.0 above 10.0

2.5-3.0 above 7.5
A0 gbove 10.0
2.5 above 20
3.5 above 20
2.5 above 4.0

2.2 above 4.0
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cultures belonging to the six genera of bacterii.
Effect of r.:mErﬂrurc and glucose appeared
to be more or less similar on all the six genera,
but for slight difference in gquantitative
aspects. The temperature did not alter the
salt toleranceé range for the cultures, but
affected the growih rate. The presence of

lucose improved the growth quantitatively,
gut the range of salt tolerance was unaflected.

Figs 7 and 8 show the percentage of cul-
tures belonging to each genus, growing in
various salt concentrations. It is interesting
to note that more thun 807% of the cultures
belonging to Psewdomonss, Moraxella, Vibwio,
Micrococcus, Acinetobacter and Flavobacterial
Cytaphaga spp. were not only capable of
growth in presence of 1.5 to 3.5% salt, but
at least 25 to 30% of the cultures in each
group required 1.5 to 3.5%; salt for growth.
Nearly 40" of the Psendomonas and Vibrio
strains and 30% of Moraxella, Micrococcus
and Flavobagteria)Cytophagy struing could
tolerate 5%, salt, but only 150, of Acineto-
bacter strains could tolerate 59 salt, Maxi-
mum salt tolerated secemed to be 8% in the
case of Morgyella and Acinetobacter and
10%, in Flavobacteria/Cytophaga. A small
percentage of Psendomonas and Vibrie spp.
appeared to grow beyond 109 salt, while
nearly 3% of the Micrococcus grew in 15%)
sult.

Simudu & Aiso (1962) found that 829
of the cultures isolated from marine environ-
ment was halophilic, showing optimal growth
at about 3% of sodium chloride. Most of
these cultures belonged to  Psewdormonas,
Achromobacrer (present Acinetobacter- Mora-
xella group), Vibrio and Photobacterivm.
According to Scholes & Shewan (1964), most
marine bacteria are either halotolerant or
slightly to moderately halophilic (2 to 5%
and 5 to 20%, salt tolerating). 1t is evident
from the present study, that majority of the
cultures belonging to the gemera  Psewdomo-
nas, Moraxella, Vibrio, Micrococeus, Acineto
bacter and Flavobacreria/Cyrophaga (Figs, 7
& 8) were slightly halophilic (2 to 5%, salt
tolerating) according to Shewan’s classifi-
cation of halophilic bacteria (Shewan, 1942),
Abput 25% of the cultures belonging to
Mieracoceus are moderately halophilic (5 to
209 salt tolerating). WNone from Pseudo-
monas, Moraxella, Acinetobacter. Vibrio

% of cultures showing growih

o ME'% Elnu fested 40}
jaak *——= Acnetobocter| no, tesbed 26)
g Fliavobioe farle Lytephage (o, tested 311

A 7] i5
Salt concentrafion %%

Fig. 8. Salt tolerance of various genera of bacieria
at 28=:2°C,

and Flavobacterin| Cytophaga spp. 18
to be extiemely halophilic (20 to 327 salt
tolerating). This behaviour of the bacterial
cultures explain the higher bacterial counts
for marine fish and prawn, obtained
on sea water agar media, compared with
those on distilled water agar media, which
contains only 0.5% or less salt,

The authors are thankful to the Director, Cen-
tral  Institute of Fisheries Technology, Cochin-
682 029 for the facilities provided for the work.

References
Karthivani, T. C. & Iyer, K. M. (1967)
Figh. Technol. 4, 89

Sholes, R. B. & Shewan, J. M. (1964) Adv.
Mar. Biol. 2, 133 |

Shewan, IL.M. (1942) Chem. & Ind. (Rev) |
61, 312
i

Simudu, V. & Aiso, K. (1962) Bull. Jap.
Soc. Sci. Fish, 28, 1133

Surendran, P, K. (1980) Chemical Preser-
vatives in Relation 1o Control of Micre-
hial Changes in Fishery Products. PhD..
Thesis, University of Kerala, Trivandrum

Surendran, P. K. & Gopakumar, K. (1981}
Fish. Technol. 18, 133



	page 1
	page 2
	page 3
	page 4
	page 5
	page 6

