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Efficacy of Lactic Acid Bacteria on growth survival and total number of
Vibrio spp. in the intestine of Pacific white shrimp (Penaeus vannamei)
after challenged with Vibrio parahaemolyticus in laboratory condition
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ABSTRACT: This study was carried out in six treatments (with three replicated). Post larva 12
were stocked into 500-liter fiberglass tanks at a density of 60 PL/tank. Shrimp were fed four times
daily with pelleted feed containing heat killed Lactobacillus plantarum at three different doses
including 0 ppm (the control group), 200 ppm and 500 ppm. After 60 days, the average body
weight of shrimp from the group fed with L. plantarum at 200 ppm and 500 ppm were significant
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higher (P<0.05) than the control group. In addition, the survival rate and the feed conversion
ratio(FCR) of shrimp fed with L. plantarum at 200 ppm and 500 ppm were significant difference
(P<0.05) with the control group. For challenged trial, 30 shrimp from each tank were randomly
stocked into the new tanks. Vibrio parahaemolyticus (TISTR 1596) was added into each tank
of the experimental group 2, 4 and 6 at the dose of 10 CFU/ml. After 14 days, shrimp fed with
L. plantarum at 200 ppm and 500 ppm and challenged with V. parahaemolyticus (TISTR 1596)
at the dose of 103 CFU/ml (group 4 and 6) had significant higher (P<0.05) average survival rate
(51.1143.84 and52.23£5.09%) and lower number of Vibrio spp. in the intestine than the control
group that was infected with V. parahaemolyticus (TISTR 1596) (group 2).

Keywords: Lactobacillus plantarum, Penaeus vannamei, Vibrio parahaemolyticus
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Table 1 The average body weight, survival and feed conversion ratio (FCR) of Pacific white shrimp

at 60 days of feeding with different diets. (before challenged with V. parahaemolyticus)

Treatment Weight (g.) Survival rate (%) FCR
Control(without bacteria) 5.81+1.85" 76.67+1.66" 1.93+0.56"
Control (10* CFU/ml) 5.82+0.95" 77.78+0.96° 1.80+0.26"
L. plantarum 200 ppm (without bacteria) 7.09+0.83° 87.78+3.47° 1.30+0.20°
L. plantarum 200 ppm (10° CFU/ml) 7.22+0.88° 85.00+4.40° 1.33+0.11°
L. plantarum 500 ppm (without bacteria) 7.05+0.90° 88.33+4.41° 1.26+0.15°
L. plantarum 500 ppm (10° CFU/mI) 7.02+0.43° 85.00+6.01° 1.33+0.15°

The different alphabets in the same column mean significant difference (P<0.05) Mean+ SD.
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Table 2 The average weight gain of Pacific white shrimp after challenging with V. parahaemolyticus

Treatment

Average weightgain(g)

Control(without bacteria)

Control (10° CFU/m!)

L. plantarum 200 ppm (without bacteria)
L. plantarum 200 ppm (10° CFU/mI)

L. plantarum 500 ppm (without bacteria)
L. plantarum 500 ppm (10° CFU/ml)

0.90+0.47°
0.92+0.68°
1.66+0.11°
1.52+0.59°
1.73+1.03°
1.77+0.29°

The alphabets in the same column mean no significant differences (P>0.05) Mean+ SD.

Table 3 The average survival rate of Pacific white shrimp after challenging with V. parahaemolyticus

Treatment

Average survival rate (%)

Control(without bacteria)

Control (10* CFU/ml)

L. plantarum 200 ppm (without bacteria)
L. plantarum 200 ppm (10° CFU/ml)

L. plantarum 500 ppm (without bacteria)
L. plantarum 500 ppm (10° CFU/ml)

100.00+0.00°
22.22+3.85°
100.00+0.00°
51.11+3.84°
100.00+0.00°
52.23+5.09°

The different alphabets in the same column mean significant difference (P<0.05) Mean+ SD.
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Table 4 The average total number of bacteria Vibrio spp. (1 0° CFU/qg) in the intestine of pacific white

shrimp after challenging with V. parahaemolyticus for 14 days

Treatment

Total number of Vibrio spp. (10° CFU/g)
in the intestine

Control(without bacteria)

Control (10° CFU/mI)

L. plantarum 200 ppm (without bacteria)
L. plantarum 200 ppm (10° CFU/ml)

L. plantarum 500 ppm (without bacteria)
L. plantarum 500 ppm (10° CFU/m!)

0.06+0.02°
0.95+0.05°
0.01+0.01°
0.48+0.06°
0.01+0.01°
0.49+0.11°

The different alphabets in the same column mean significant difference (P<0.05) Mean+ SD.

Figure 1 Histopathology by H&E staining of hepatopancreas of infected shrimp showed a sign of

bacteria encapsulation (A) and severe sloughing of the hepatopancreas cells. (B) (H&E,

bar=200 um)
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