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and Tilapia Nilotica (Linneaus) Grown under Captivity
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S. K. HAROLD SILVA* and S. WIDANAPATHIRANA®*

ABSTRACT

Bacteriological examination of the gastrointestinal microflora of two fresh water cichlid
fish species (Sarotherodon mossambicus and Tilapia nilotica) was performed, resulting in the
becteria enumeration of total viable counts of 1.06 x 107 /g and 7.75 x 107 /g of gastro - bacteria
intestinal tract plus contents (wet weight) respectively, by aerobic incubation at 30 + 1°C.

The majority (789,) of the total gut isolates from both fish species was Gram positive
mesophilic which is characteristic of the higher ambient temperature in the tropics These
1solates were fastidious in their nutritional requirements and together with the rest are 1S0genous
to bacteria autochthonous to soil and water. The occurrence of such organisms is attributed to
the feeding habits of these fish. The gastrointestinal bacteria isolated in this study are

transient residents but not ‘indigenous’ in these cichlid fish.

Introduction

The gastrointestinal tract of amimals has become a popular research area to the ecologist
and microbiologist alike. In most animals 1t 1s populated by what is termed a ‘normal’ or
‘indigenous’ microbial flora. The early concept of the sterility of fish gut (Blake, 1935:
Margolis, 1953) has now been replaced by the popular view that feeding fish always harbour
viable bacteria in their gastrointestinal tract (Shewan and Hobbs, 1967) and that only migrating

fish which undergo fasting may frequently have an empty intestinal tract or at the most a
low microbial count (Bramsnaes, 1965). However the presence of a ‘normal’ bacterial flora
in the gut of fish is a controversial issue as investigators believe that fish do not have any
natural bacierial flora in their gut, and what is observed has originated ‘from their environ-

ment (Wood, 1967 ) and is a \function of the food injected (Liston, 1956).

The study of gastrointestinal bacteria of fish has enabled investigators to understand
biological phenomena underlying spoilage of fish, microbial relationships with the host, bacterial
diseases of cultivated fish and food intoxications implicated with consumption of fish. Further, .
gut bacteria of fish have also served as indicators of faecal pollution of waters inhabited

by fish and therefore helped monitoring sanitary coaditions of waters.

Sarotherodon mossambicus and Tilapia nilotica are two fresh water fish Speciqs of exotic
origin, which were introduced into Sri Lanka as food fish. Of tpc two the former 1is reported
to constitute a major fishery in itself in the North Central Province and other areas (Menghs
and Fernando, 1962), and the latter probably would demonstrate locally the high potential

it has exhibited in its native waters (Fryer and Iles, 1972).
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It was felt that microbiological information of the above wo economically importagr
fresh water fish would be most opportune to the developing inland fishery industry of §
Lanka. Studies on the microbiology of fresh water fish are notably scarce, specially fropy
the tropical region. The present report is the outcome of an investigation on the nature o
aerobic gastrointestinal bacteria of the above two fish species grown under capuvity.

Materials and Methods
Selection of fish

Young fish (6 -8 months old) of the species Sarotherodon mossambicus and  Tilapig
nilotica grown under known culture conditions 1in domesticated mud ponds were obtained
from fresh water fisheries station, Panapitiya, Kalutara. The sclected fish which had been
caught the previous day and kept overnight ina recovery pond were traasported 1n oxygenated
polythene bags containing 1/3 full of clean f{resh water. They were in transit for about
12 hrs and were in very good condition on arrival. The fish were acchimatized and transferred
into aquarium tanks containing seasoned fresh water (pH 6.5 — 7.0:; tempecrature 30-+1°C).
The fish were not fed and the water was neither aerated nor replenished during the course
of study. The weight of S. mossambicus and T. nilotica specimen examined ranged from
32.6g to 93.2 ¢ (average weight 62.9g) and 38.8g to 75.3g (average wcight 50.9g) respectively.

Post mortem and Bacteriological Examination

The fish were caught by dip net and killed by delivering a blow to the hcad (Trust
et al., 1979); washed clean. After surface sterilization (Gibbons and Reed, 1930) the gastro
intestinal tract in its entircty was removed by adopting aseptic surgery and weighed. It
was homogenized in a‘ blendor with a standard volume of } strength Ringer's soluilon.

The resultant homogenate was serially diluted using the same diluent and suitable
dilutions are plated on Nutrient agar (Difco) pH 6.8. The seeded plates were incubated
aerobically at 30 + 1°C for 24 to 48 hrs. The total viable counts per gram of intestinal
tract plus contents were determined for each specimen.

Isolation of bacteria

Representatives of all the recognisable morphologically different baicterial colonies were
picked off from suitable plates. They were purified and the selected pure cultures were
transferred into Nutrient agar slants in Bijou bottles. After incubation at 30 + 1’ C for
upto 48 hrs these were stored at 4°C as stock cultures.

Characterization and Identification of bacteria

During characterization the preserved stock cultures were recovered in Nutrient agal
plates. The morphgloglcal characteristics such as pigmentation, staining, shape and arrange
ment of cells, motility, presence of capsules and endospores of each culture are studied.

The biochemical properties examined included oxidation and fermentation of glucose
in Hugh and Leifson’s (1953) normal and modified semi solid media: fernientation of and
production of actd from glucose, sucrose, maltose, lactose, galactose, salicin, arabinose
mannitol, inositol, starch, xylose and glycerol in broth media; production of acid from
glucose, Xxylose, arabinose and mannitol in modified slants; presence of cytochrome °
oxidase, catalase, phosphatase, coagulase, arginine, ornithine and lysine decarboxvlases;
reduction of nitrate and nitrite; production of indole from tryptophan, H,S from Kliglers
Iron agar, ammonia from wurea and production of acetyl methyl carbinol; detection of
mixed acid fermentation; utilization of citrate, malate, aspartic acid, acetate and histidio¢
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as the sole carbop source and reaction to litmus milk. Amylase activity was tested in
Nutrient agar having 1% (w/v) soluble starch. Proteolytic activity was tested in Casein
agar 1 (w/v) and Gelatine agar 0.49, (w/v) and lipolytic activity was tested in Tween
agar having 197 (v/v) Tween 80 (Atlas). Growth in 5% (w/v) NaCl, 10% (w/v) NaCl
without added NaCl, growth at pH 5 were tested in Nutrient broth, and growth at 45°C,
65°C were tested on Nutrient agar. Sensitivity to five antimicrobial agents was also tested
as necessitated. All the tests were carried out in accordance with the materials and methods
given in Harrigan and McCance (1976) and Buchanan and Gibbons (1974).

For the identification of Gram positive coccoid bacteria, Sub Committee Report (1965),
Baird-Parker (1962, 1963, 1965 and 1966) were employed. Gram positive endospore forming
bacteria were identified on the basis of Gorden and Smith (1949), Smith, Gorden and Clark
(1952) and Wolf and Barker (1968). Identification of Gram negative rod shaped bacteria
was based on Bain and Shewan (1968), Hendrie and Shewan (1966) and Shewan, Hobbs and

Hodgkiss (1960 a & Db).

- Identification schemes of Cowan (1977) and Buchanan and Gibbons (1974) were adopted
for the final identification of the gut isolates.

Results

The total and average viable counts obtained for the two fish species are illustrated
in Table I. The average viable counts recorded for Sarotherodon mossambicus and Tilapia
nilotica were 1.06 x 107 bacteria/g (range 6.11 x 104 to 5.76 x 107 bacteria/g) and 7.75x 107

bacteria/g (range 1.25 x 106 to 3.09 x 10% bacteria/g) respectively.

TABLE 1

THE TOTAL VIABLE COUNTS OF BACTERIA ISOLATED FROM THE GASTROINTESTINAL TRACT OF
Sarotherodon mossambicus AND Tilapia nilotica (after~h1 24 of incubation at 3011°C)

Number of viable bacteria g=1

Sample Fish No. of (wet weight)
| samples ——————————m—

Average Range

Total tract S. mossambicus 13 1.06 x 107 6.11 x 104
8.12 x 105

plus

contents 1.43 x 106
1.48 x 108
2.56 x 108
3.38 x 108
3.65 x 108
4.13 x 108
9.50 x 106
1.03 x 107
1.98 x 107
2.73 x 107
5.76 x 107

. miloti 07 7.75 x 107 1.25 x 108
Total tract T nilotica a1

plus 8.28 x 108
SRS 5.59 x 107

7.56 x 107
8.90 x 107
3.09 x 108

(Isolation medium - Nutrient Agar pH 6.8)
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TABLE 4

SUMMARY OF BIOCHEMICAL CHARACTERISTICS OF THE BACTERIA ISOLATED FROM
GASTROINTESTINAL TRACT OF Sarotherodon mosambicus AND Tilapia nilotica

Bio-chemical characteristics Number + Percentagce
Positive Positive
Pigmentation 60(134) 44 77
Catalase .. .. . 132(134) 08.50
Kovacs’s Oxidase (Cytochrome ‘C’) . . 59(134) 44.02
Utilization of Citrate as sole C source .. .. 56(134) 41.79
Reduction of Nitrate (Nitrate reductase) . .. 90(134) 65.69
Hydrolysis of Gelatin (Gelatinase) .. . . 106(134) 80.91
Hydrolysis of Casein (Casease) . - - 93(118) 78.81
Hydrolysis of Starch (Amylase) . .. .. 46(125) 36.8]
Hydrolysis of Urea (Urease) .. . .. 72(134) 53.73
Production of Indole (Tryptophanase) . .. 9 (134) 6.72
Production of Acetyl Methyl Carbinol .. .. 52(134) 38.80
Mixed acid Fermentation .. . . 27(134) 20.14
Oxidative, Hugh & Leifson’s test .. . . 21(134) 15.67
Fermentative Hugh & Leifson’s test .. .. . 44(134) 32.84
No reaction, Hugh & Leifson’s test .. .. . 69(134) 51.48
Acid from Litmus Milk . .. . 22(33) 66.66
Production of Arginins Dihydrolase . .. 29(33) 87.88
Acid from *# Glucose . . . 70(134) 52.23
Inosito) . . .. 16(60) 26.66
Mannitol . . .. 34(87) 39.08
Lactose .. .. .. 19(84) 22.62
Acid From * * Glucose . . .. 32(38) 84 21
Arabinose . .. .. 21(35) 60.0
Manntol .. . .. 28(35) 80.0
Xylose .. . .. 23(36) 63.83

+ Number of strains tested given in parenthesis.

* Peptone water broth.
« Modified slant medium (tested for Bacillus spp. only)

Further the proteolytic activity shown by a very high percentage of the gut isolates (819 hydrolysed
gelatin, 79% hydrolysed casein) and the ability to split urea shown by 549 of the isolates are all
characteristics of terrestrial and aquatic bacteria. This evidence strongly suggests that most of
the organisms if not all, isolated in this study are similar to those found in soil and water. This 15
further strengthened by the fact that 527 of the isolates degnaded glucose, which is again a charac-

teristic of terrestrial bacteria.

Thus it appears that most of the aerobic organisms isolated from the gut of these fish could
have originated in the environment and are probably transient residents in the gut. Obviously,
these organisms do not warrant to be placed 1n the status ‘indigenous’ organisms of the gut of these

fish.

Organisms belonging in the Enterobacteriaceae (Enterobacter, Klebsiella and Citrobacter
collectively 8.99%,) were encountered, which cannot be considered as indicator organisms in tropical
waters (Katugampola and Assim, 1958). The absence of ‘faecal’ coliform organisms rule out the
possible existence of enteropathogenic bacteria among these gut isolates, but it is inconclusive
since fish are known to purify themselves when placed in fresh water.
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