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Research Plan Bioactivity and uses of polysaccharide gel from durian fruit-rinds as
antimutagen, immunomodulator and antibacteria

Project Title Effect of polysaccharide gel from durian fruit-rinds on immunostimulation and
growth in black tiger shrimp

Name of the Investigators Sunanta Pongsamart and Komsil Pholdang

Year 30 September, 2011

Abstract

Oral administration of polysaccharide gel (PG) in shrimp diets revealed
immunostimulating potential and disease resistance in Penaeus monodon (black tiger shrimp). PG
from the fruit-rind of Durio zibethinus has been characterized to be a pectic polysaccharide with
immunomodulating and antibacterial activities. PG inhibited growth of the shrimp bacterial
pathogen, Vibrio harveyi 1526, by agar diffusion and broth microdilution tests. Clear inhibition
zones on agar plates were observed at the lowest PG concentration of 3.1 mg/ml, where minimum
inhibitory concentration (MIC) and minimum bactericidal concentration (MBC) values for PG
were 6.3 and 12.5 mg/ml, respectively. Each group of juvenile shrimps, initial mean body weight
0.29 + 0.04 g, was housed in a closed-recirculating treated water system and was fed with PG-
supplemented diets containing 1,2 and 3% PG or shrimp basal diet in the control group for 8 and
12 weeks. PG-supplemented diets did not contribute to the overall growth of black tiger shrimp.
The immune response was evaluated by analysis of prophenoloxidase activity and total hemocyte
count in the shrimp fed PG-supplemented diets for 12 weeks. Prophenoloxidase activity in shrimp
fed the 1, 2 and 3% PG-supplemented diet and total hemocyte count in shrimp fed the 1 and 2%
PG-supplemented diet were higher (P < 0.05) then those of the control group. The percent
survival was higher in groups fed the 1-3% PG-supplemented diets in challenge test with either
white spot syndrome virus (WSSV) or the bacterium V. harveyi 1526 than that of the control
group. Relative percent survival (RPS) values in group fed the 2% PG-supplemented diet showed
the highest RPS value for disease resistance of 100% (at Day 6) and 36% (at Day 4) in treated
shrimp against viral and bacterial infection, respectively. Mortality of PG-supplemented diets in
treated shrimps against WSSV infection was also found to be much lower (P < 0.05) than that of

the control group.



