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Abstract
Seehanat, S.', Budtacup, L.", Kangklang, S.', and Leelavatcharamas, V.’
Growth inhibition of shrimp pathogens by isolated gastrointestinal microflora
of Macrobrachium rosenbergii de Man
Songklanakarin J. Sci. Technol., 2005, 27(Suppl. 1) : 265-274

The useful bacteria which were isolated from the gastrointestinal tract of freshwater prawn
(Macrobrachium rosenbergii de Man), cultivated in earthen pond at Maha Sarakham province, Thailand,
consisted of 14 isolates of Bacillus (B, —B,) and 18 isolates of Lactic acid bacteria (LA —LA ). The
abilities of all isolated bacteria on growth inhibition of pathogenic bacteria (Escherichia coli, Bacillus
cereus, Aeromonas hydrophila and Pseudomonas aeruginosa) were studied by paperdisc plate method.
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The results showed that the Bacillus B, and B, were unable to inhibit the growth of all of the tested
pathogens. Bacillus B, B, and B, were capable of inhibiting the growth of 3 of 4 tested pathogen
strains. Although all of the isolated lactic acid bacteria (LA -LA ) could not inhibit the E. coli growth,
all of them could inhibit the growth of B. cereus. The isolated lactic acid bacteria which were capable
of inhibiting the growth of 3 tested pathogen strains (excluded E. coli) were LA , LA , LA , LA
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LA, LA and LA . In order to select the high potential strain of bacteria for using as probiotics,
BaczllusB B, B, B and B, and lactic acid bacteria LA ,, LA , LA , LA, LA ,LA_  and LA

9 9 9 b b
were tested for thelr growth abllltles in various growth lczondltll(x)ns T?le teslted gll'ﬁowth condltlons
included various concentrations of the bile salt and salt (NaCl) and various pH and temperatures.
The results revealed that Bacillus B, and B, and lactic acid bacteria LA , LA and LA exhibited
high potential for using as problotlcs The results of biochemical test for ldentlflcatlon 0f these high
potential strains showed that Bacillus B, and B, were possibly B. licheniformis and B. thuringiensis
respectively. The lactic acid bacteria LA ,, LA  and LA were possibly the same strain and belonged

to the genus Pediococcus.
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Lactobacillus casei, Enterococcus faecium Wag
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Table 1. Diameter of clear zone (mm) of pathogenic growth inhibition
by supernatant of the isolated Bacillus spp..

Tested pathogenic bacteria

Sample
E. coli B. cereus P. aeruginosa A. hydrophila
B, 2.0 10.0 - 2.0
B, - - - -
B, 10.0 3.0 7.0 5.0
B, 6.0 6.0 1.0 3.0
B, - - - -
B, - 4.0 - -
B, 6.0 4.0 - -
B, 3.0 - 4.0 -
B, - 2.0 12.0 -
B, 5.0 4.0 7.0 -
B, 3.0 - - -
B, 6.0 6.0 - 10.0
B, - 3.0 - 3.0
B, - 4.0 3.0 -
Note : - : no growth inhibition

Table 2. Diameter of clear zone (mm) of pathogenic growth
inhibition by supernatant of lactic acid bacteria.

Tested pathogenic bacteria

Sample E.coli B.cereus P. aeruginosa A. hydrophila

LA, - 6.0 - -
LA, - 4.0 - -
LA, - 8.0 - -
LA, - 5.0 - -
LA, - 7.0 3.0 -
LA, - 6.0 - -
LA, - 4.0 - -
LA, - 14.0 - -
LA, - 5.0 2.0 -
LA, - 5.0 3.0 -
LA, - 6.0 3.0 3.0
LA, - 5.0 9.0 5.0
LA, - 9.0 9.0 3.0
LA, - 11.0 10.0 1.0
LA, - 7.0 7.0 6.0
LA, - 15.0 12.0 4.0
LA - 10.0 9.0 4.0

oo

Note : - :no growth inhibition
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Table 3. Growth ability of the selected isolates at various bile salt concentrations.

Bile salt concentration (% w/v)

Isolate

0 1 3 5 7 9 10 30 50
B, ++++ A A e ++ +++ +++ +
B, F+4++ A A e ++ ++ + -
B, +4+++ + ++ + + ++ ++ ++ -
B, +H++ A +++ +++ +++ +++ ++ -
B, 4+ A+ +++ ++ ++ ++ - -
LA, ++++  ++++ 4t +++ + + - - -
LA, ++++ 4+ 4+ ++ ++ + + - -
LA, ++++ 4+ 4t ++ + + + - -
LA ++++  ++++ 4t ++ + - - - -
LA, ++++ 4+ 4t ++ ++ + - - -
LA, ++++ 4+ 4t + - + - - -
LA, ++++ ++++ 4+ ++ ++ ++ + - -

Note : ++++ :very well, +++ : good, ++ : fair, + : poor, -:no growth
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Table 4. Growth ability of the selected isolates at
various NaCl concentration.

NaCl Concentration (% w/v)

Isolate
0 2 4 6 8
B, ++++ ++++ ++ ++ +
B, ++++ ++++ ++++ +++ ++
B, ++++ ++++ ++ + +
B, ++++ ++++ ++++ A+
B, ++++ ++++ ++++ + ++
LA , ++++ ++++ ++++ +++ ++
LA, ++++ ++++ ++++ A+
LA, +++ ++ + - -
LA, ++++ ++++ ++++ A+
LA, ++++ ++++ ++++ A+
LA ++++ + - -
LA ++++ ++++ ++++ -+ ++
Note : ++++ : very well, +++ : good, ++ : fair,

+ : poor, - no growth
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Table 5. Growth ability of the selected isolates at

Table 6. Growth ability of the selected isolates at

various pH. various temperatures.
pH Temperature (°C)
Isolate Isolate
4 5 6 7 8 20 30 37 45

B, I e R o S o o o B, ++ ++++ o+ ++++
B, + o+ o+ + A B, + 4+ +++ ++++
B, -+ o+ + - ++ B, + + + +

B, -+ o+ + A B, ++ ++++ o+ ++++
B, - -+ ++ B, + ++++ A+ ++++
LA, - - - - ++ LA, + + - +++
LA, R e i o s o o T LA, + ++++ A+ ++++
LA, + -+ A e LA, ++ ++++ o+ ++++
LA, e sl o S o T LA, + ++++ A+ ++++
LA, R e i o s o o T LA ++ ++++ o+ ++++
LA, - - - - ++ ++ - LA, + ++++ ++++ ++++
LA + -+ A e LA ++ ++++ o+ ++++

Note : ++++ : very well, +++ : good, ++ : fair,
+ : poor, - :no growth
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Note : ++++ : very well, +++ : good, ++ : fair,

+ : poor, - : no growth
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Table 7. Conclusion of the growth ability of the selected isolates at various
tested conditions.

Conditions

Isolate  Bjje salt tolerance NaCl tolerance pHrange Thermo-tolerance

B, Good Good Good Good
B, Good Good Good Good
B, Poor Poor Poor Poor
B, Good Good Good Good
B, Fair Fair Fair Good
LA, Fair Good Poor Poor
LA, Fair Good Good Good
LA, Fair Poor Good Good
LA, Poor Good Good Good
LA Fair Good Good Good
LA, Poor Poor Poor Good
LA Fair Good Good Good

Table 8. The biochemical test of Bacillus B, , Bacillus B, , lactic acid bacteria LA ,, LA  and LA g
Test B, B, LA, LA, LA
Gram’s strain + + + + +
Shape coccus rod coccus coccus coccus
Position of spore - central - - -
Motility test - - - - -
Gelatin test + - - - -
Catalase test + + - - -
Anaerobe - - + + +
Utilization of
- Sucrose +/- +/- +/- +/- +/-
- Maltose +/- +/+ +/- +/- +/-
- Glucose +/- +/- +/- +/- +/-
- Lactose -/- +/- +/- +/- +/-
6.5% NaCl + + + + +
18% NaCl - - - - -
Growth at
10°C rare rare rare rare rare
40°C + + + + +
Growth at
pH?2 - - - - -
3 rare rare - - -
4 rare rare + + rare
5 + + + + +
6 + + + + +
7 + + + + +
8 + + + + +
9 + + + + +
Note : +: positive, -: negative, rare : a little positive, +/+ : Fermentation and gas,

+/- : Fermentation no gas,  -/- : No fermentation no gas
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