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ABSTRACT

Study on the occurrence of Psettdomonas sp., associated with grouper fish
(Plectropoma leopardus) was done. The research aimed to know the
occurrence of Pseudomonas sp in fresh grouper fish (P. leopardus) fillets
chilled inice. The fish samples were taken from grouper fish farm located at
Bone Pante village (separated into twosampling area | and I1).

The result showed that both of total plate count [TPC) and total
Psendomonas (TP) of grouper fish fillet were lower in samples taken from
sampling area [ than those taken from sampling area |I. The TPC of sample
from sampling area 1 ranged between 2,1 x 10* CFU/g to 2,8 x 104, while
from sampling area Il it ranged between 1,9 X 104 CFU/g to 5Z x 10« CFU/g.
Total Pseudomonas sp. of sample from sampling area | ranged between 1.8
x10% CFU/g to 4,4 x10* CFU/g, while from sampling area Il, it ranged
between 8,0 x102 CFU/g to 3,7 x 103 CFU/g. The number of TPC and TP
varied among samples and the number was lower than the required
numher as suggested by Standirr Nasional Indonesia (SNI) for the quality of
micrabiological of frozen grouper fish.

Using the Bergey's Manual of Microbiological !dentification, the isolated
strain were identified as Pseudomonas caryophylli {6,9%) , P. fluorescens
(11,1 %), P. delafiedii (23,6%), and P. aeruginosa (12,5 %). They have
physiological characteristic as follows : grow well at temperature between
0% - 370 ¢ with optimum temperature for growth at 37°C: pH range
between 4 - 9, with optimum pH of 7, tolerate salinity with NaCl
concentration between 3-8 %. P. caryophylli isolated from grouper fish fillet
demonstrated 13 haemolysis and & haernolysis for P. neruginosa. While P.
caryophylli and P. flourecens were agglutinase positive. In general, samples
taken From farm at sampling area | were better as compared to that of
sampling area II. Sensory values from sampling area | were 24,9 with
averages value of morethan 8f while from sampling areall, thevalue were
between 21- 23,06 with aver agessensory of lessthan 7.6.
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INTRODUCTION

Background

Grouper fish [Plectropoma leopardus) is a potential export
commodity and can contribute to national foreign exchange. The fish
is also a source of protein, lipid and minerals essential for human.
However, grouper fish fish fiilet is a perishable product. Currently
some studies focused on the occurrence of bacteria in grouper fish
are conducted. From the studies, it was known that bacteria
commonly found in the fish are Pseudomonas sp.. Safmonella, Vibrio,
Sthaphylococcus, and some more. Pseudomonas sp is one of fish
contaminating bacterium that may cause diseases. Basc on these
findings, the writer want to research more abou "the occurrence o
Pseudomonas sp. in the grouper fish fillet {Plectropoma leopardus). It
is expected that the dominant species of Pseudomonas sp. associated
with thefish can beidentified.

Theobjectives of research
The research aims are as follows.

1. To understand the occurrence of Pseudomonas sp. in freshly
chilled fillet of grouper fish taken from Bone Pantearea | and II.

2. Toidentify the species of Pseudomonassp. dominantly associated
with grouper fish fish fillet.

THEMETHODOLOGY OF RESEARCH

Placeand Timeof Research

This research was conducted in Mcrobiol ogy laboratory at
Faculty of Agriculture National University of Gorontalo. The research
was completed in three months from October to December 2008.

Material and Methods

The equipment utilized were out acl ave, incubators, petridisc,
ovens, blenders, pipette, analytical balances, volumetric glasses,
beaker glass, reaction tubes, magnetic stirrers, microscopes and object
glasses, ose needles, pH meters, and durharn tubes. The material
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used were chilled grouper fish fillets, aquadest, Natrium Agar
medium, Cetrimide Agar and NaCl, APW (enrichment), alcohol.

Sampling

Grouper fish fillets were sampled from processing unit at Bone
Pante | and Bone Pante 11 The fish filletssamples werc 250 -~ 500 gr
weight X 2 pieces. Sampling was taken triplicate in each location. The
frequency of sampling was every one month after previous sampling.
Live grouper fish was used as test controls. The controls were taken
from water each time thefish fillet and sea water was sampled.

M crobi ol ogy analysis

Fish filletwas analyzed for its Tatal Place Count (TPC) arid Total
Pseudomonad TP).

| solation and I dentification of Pseudomonas

Selection and isolation steps of Pseudomonas consist of several
physiology and biochemical tests such as: Cram coloration test,
motility test, oxidase enzymetest, catalase enzyme test, fermentation

test, indol test, methyl red test, voges-proskauer test, and citric acid
test.

To examine factors influences the growth of Pseudomonas sp.,
several growth conditions were tested, i.e. growth at six different
temperatures; 00 C, 20 C, 49 C, 6° C, 250 C, 37° C for 24 hours; at pH 4,
5.6,7,8,9,and 10; in NaCl 0,3,5, 7, 9%

Assay gf pathogenic characteristics of Pseudomonas sp. include
agglutination and haemolysis tests.

Sensory test

Sensory test was performed according to SNI
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RESULT AND DISCUSSION

The Occurrenceof Bacteriain Grouper figh fillets
Theaverageof TPCvalueareshown inTable1 and 2,

Tablel. TPC of samples

Location Replicates The average of TPC values
l )i 11 {CFU/gr)
2,1x 2,6x 2,8x 4
| 10 10 10 2,5x10
19x 52% 4
5 104 104 1,8x10
CFU: Colony Forming Unit
Tabel 2. TPC of control fish and sea water
Replication Average of
Control I i TPC values
(CFU/gr)
Live Grouper fish 8,2 x103 7.9 X103 8,1 X103
Sea water 1,6 x 104 1,8 X10% 1,7 X103

CFU: Colony Forming Unit

TPC values varied between 1,8 x 104 CFU/gr and 2,5 x 10*
CFU/gr with average were 2,2 x 10* CFU/gr. The average of TPC value
of sample from location I were 2,5 x 10* CFU/gr. This value was
higher as compared to the sample from location Il with average was
1,8 x104CFU/gr.

TPC values of sample from both location were at the range of
1,8 x 10* CFU/gr to 2,5 x 104 CFU/gr. Whereas TPC values of control
of live grouper fish and sea water ranged from 1,7 X 103 to 8,1 X 103
CFU/gr. The TPC values of control were higher than TPC values of
control. Based on quality requirements from Standar Nasional
Indonesia {SNI 01-2696-1992) the maximum number for bacteria in
snapper fish fillets were 5x10° colonies / gr (Anonymous, 1992).
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According to Huss (1995}, the number of total bacteria in fresh
seafood products was 10*- 107.

The average of total Pseudomonas value in samples is shown in
Table3and in control can be seen at Table 4.

Table 3. Total Pseudomonosin samples

Replication Average of Total
Location | I it Pseudomonas
value (TVC/gr)
1 1.8x103 4.4x103 36x103 3.3x 103
[ 8.0x10¢ 2.4x103 3,7x103 2,3x103

TVC: Total ViableCount

Tabel 4. Total Pseudomonasin control fish and seawater

Ulangan Average of Total
control . " Pseudomonas value
' " (TVC/8r)
Live fCiSSrr:)uper 16 % 103 1,9 X 103 1,8 X103
Sea water B} 1,2 X10¢ 1,2 X 104

TVC. Total ViableCount

From table above it can be seen that the total number of
pseudomonas in samples from location [ was 3.3 x 103 TVC/gr. This
number was higher than those found in samples fram location il
which was 2,3 x 103 TVC/gr. The results also showed that t the
average of total pseudomonas in samples from location | and Il were
higher as compared to controls of live-grouper fish. However the
average of total Pseudornonas in sea water was higher. There was
possibility that the bacteria were washed away during the
processing of grouper fish fillets.
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Physiological and biochemical characteristicof theisolated
Pseudornonassp.

Physiological and biochemical characteristics

The result of gram coloration into 72 bacteria strains isolated
from Cetrimide Agar, showed gram negative characteristic with red
color rod.

The result of motility test showed that there were 48 bacteria
strains gave positive results and the other 24 bacteria gave negative
results. Positive result means that tested bacteria had ability to make
movement or had flagella to move.

The result of oxidase test showed that there are 61 bacteria
strains had positive result, while 11 other bacteria strains had
negative result. Positive reaction means that these bacteria had
sitochrom oxidase enzyme that take apart in aerobic respiration.

Catalase test showed that 57 bacteria strains gave positive result,
while 15 bacteria strains were negative. Positive result means that
the bacteria produce catalase enzyme.

Fermentation tests were done on several sugar medium such as
sucrose, glucose, maltose and mannitol. The result from the tests was
varied. There were 14 bacteria strains fermented glucose and
produced air bubble. Whereas 17 bacteria strains fermented glucose
without produced air bubble, and another 14 strains gave uncertain
results.

Indol tests of 19 strains showed positive result. This means the
isolates could produce triptophanase enzyme as catalyst in separating
indo! moety from triptophan.

The result of methyl red-tests was varied. There were 11 strains
showed positive result and another 11 strains showed negative
result.

Voges Proskauer testsrevealed that 10 strains had positive result.
This test was conduct to show the ability of bacteria to ferment
carbohydrateand produce acetyimety! carbinol.

The citric acid tests showed variation in results. There were
positive and negative results. The result of the test can be seen in
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Table 5. The positive result showed that the bacteria could use citric
acid as carbon source for its cell to produce energy.

Tabel 5. Composition of Pseudomonas sp. In Grouper fish Fillet

Genus/species Strains Amount
(%)

P. caryophylli FK.la-1, FK.la-2, FK.1a-3, FK.l1a-5, 6.9
FK.la-6

P. fluorescens FK.1a-8, FK.1a-9, FK.1a-10, FK.la- 11.1
12, FK.Ia-13, FK.Ib-3, FK.Ic-9,
FK.Ic-10

P. dela fieldii FK.Ib-1, FK.lb-6, FK.Ib-7, FK.1b-9, 23.6

P. aeruginosa

FK.Ib-12, FK.Ic-1, FK.1c-2, FK.Ic-3,

FK.lla-1, FK.lla-2, FK.11a-3, FK.lla-

8, FK.I1a-9, FK.11b-9, FK.11¢-4,

FK.llc-11, FK.1lc-12

FK.I¢c-5, FK.Ic-7, FK.Ic-14, FK.Ila- 12.5
6, FK.IIb-1, FK.IIb-2, FK.IIb-3,

FK.lIc-9, FK.l1¢-10

The growth characteristicof Pseudomonas sp.

Todar, (2004) stated that the optimum growth of Pseudomonas were
influenced by temperature, salinity and pH. Base on biochemical
tests. 4 strains that had been identified were selected. They were P.
fluorescens (FK.la-8), P. aeruginosa, (FK.Ic-5), P. delafieldii, (FK.lia-9)
and P. caryophylli (FK.la-1) to represent 72 strains.

The growth temperature of the 4 isolates at 00, 20, 49, 62C, 252C,
and 37¢C is shown in Table 6.
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Table6. Growth Temperature of Pseudomonassp.

Time Temperature -
Isolates [hour) {e Lo i i 25 37
G Y | Gl | % Gl | % Gi | % d Y Gl | %

P. Auorescens | 24 a 80 | 10 | 100 | 10 | 100 10 | 106 10 | 100 Lo | 100
FK.la-8

P. aeruginosa 24 7 70 | 10 | 100 10 | 100 10 | 100 10 | 100 10 | 100
FK.lg-5

P. delafieldii 24 9 90 10 | 100 10 | 100 10 | 100 10 100 10 | 100
FK.lia-9

P. caryaphyllh 24 8 80 10 | 100 10 | 100 10 | 100 10 100 10 | 100
FK.la-1

G = Growth Index

Table 6 and Figure 1 showed that Pseudornonas could grow
well at temperature 372C when incubated for 24 hour. The optimum
temperature for the growth of microbe was between 2- 37°C.

The effect of various levels NaCl on the growth of Pseudornonas
ispresented in Table 7.

Tabel 7. Growth of Pseudamonas sp. at different NaCl concentration

Mafl

isolates {Ttll::r] Qo 3 5 76 9
1P % P % 1P % P % P Y%

P. Nuerescens 24 10 140 10 100 8 80 o] 0 0 0

FK.la-8

P. aeruginosa 24 10 104 10 140 9 G0 10 100 0 0

FK.Ic-5

P. delafieldii 24 10 100 i 100 10 100 10 100 0 0

FK.l:a-9

P. caryephylh 24 10 100 10 100 10 La¢ 10 100 0 0

Fda-1i !

Gl = Growth Index

Table 7 showed the effect of NaCl to the growth of Pseudomonas.
All Pseudvmonos isolates could grow well in the absence o salt.
P.delafielddi, P.caryophylii grew at NaCl concentration of 0-7%.
P.fluorecens, grew at NaCl concentration of (-3%, and inhibited at
concentration 5-9%. At level 9% NaCl all isolated were inhibited.
Therefore it can be concluded that Pseudomonas need 0-7% salt for
their growth.
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The growth of Pseudomonas at pH range 5-9 can be seen in Table 8.
Table 8 shows that Pseudomonas had optimum growth at pH range
from 5 t0 8. No growth was observed at pH 4 dan 10

Table 8. Growth of Pseudomonas sp at different pH values

Time PH
Isolates (hour) 4 5 [ 7 2 9 10
ol [% [al [w Gl | % Gl | o CHE? Gt fow [ 6l e

F. flugrescens 24 0 0 10 | 100 10 | 100 10 | 100 10 140 8 BO | O 0

FK.la-B

P. acruginasa 24 0 0 10 | 100 | 100 10| 1 10 | 100 & 60 | O a

FK.J¢-§

P delafietdil 24 ju i} i0 100 4] 140 10 100 10 100 1} 0 Q a

FR.Na-9 L
[carynphylh 24 0 [0 [10]to0 [10] 100 [0 100 |10 100 |U | @ l a0 |0

FKla-1

Gl = Growth [ndex

Patogenity characteristics of Pseudomonas sp. In grouper fish
fillets

Haemolysis Test

The results from the test varied. There were beta haemolysis
type (no blood surrounded colony), alpha hemolysis (several blood
cells found at haernolysis zone or several greenish changing
surrounded colony) and gamma haemolysis [ Nohaemolysis).

Agglutination test

Agglutination test showed varied results. There were positive
resultsand negative results.

Sensory test of Grouper fish fillets

Sensory tests 0N mucus, odors, texture showed that grouper fish
from location | showed that they had value of 24,9 and the average
value was > 8. This meant that grouper fish samples from location |
were categorized as class | (excellent). Their freshness scores quality
were between 21 and 27 with no average values of less than 8.

Meanwhile, grouper fish samples from location II had scores from 21
to 23,06 with average valuewasof > 7.
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CONCLUSION AND RECOMMENDATION

Conclusion

The total Pseudomonas found in Grouper fish fillets from
location 1 was higher than those from location 1. The Pseudomonas
content in Grouper fish fillets from both locations was higher than
those in control-live grouper fish. The high content was caused by:
handling techniques in processing fillets that had not applied a
correct cold chain system and low hygieneand sanitation process.

The dominant species of Pseudomonas associated with Grouper
fish fillets was P. delafieldii with per centage 23,6%.

Pseudornonas was also found in control-live Grouper fish and in
sea water samples taken from both locations. The existence of
Pseudomonas in control and sea water can be used as early warning
on thequality of the water in two locations because Pseudomonas had
been proven as indicator of polluted water.
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