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UMAPORN WONGSASAK : EFFECTS OF FEED ADDITIVES AND
IMMOBILIZED-PROBIOTIC SUPPLEMENTED DIETS ON GROWTH
PERFORMANCES AND HEALTH IN WHITELEG SHRIMP. THESIS
ADVISOR : ASSOC. PROF. SURINTORN BOONANUNTANASARN,

Ph.D., 104 PP.

Bacillus subtilis/Pediococcus acidilacticilENCAPSULATION/B-GLUCAN

/NUCLEOTIDE/Litopenaeus vannamei

The present study aimed to investigate the effects of co-supplementation
dietary probiotics and prebiotics on growth performances and immune responses in
whiteleg shrimp (Litopenaeus vannamei). This study included two experiments.

Experiment I investigated the comparable effects of supplementation dietary
encapsulated probiotics (Bacillus subtilis or Pediococcus acidilactici) and probiotics
without encapsulation on a population of intestinal bacteria and on growth
performances in whiteleg shrimp. The results showed that although there were no
significant differences in shrimp growth performances among treatment diets, dietary
encapsulated probiotics led to increases in the number of lactic acid bacteria (LAB) in
the intestine, compared with dietary free cell probiotics. Therefore, encapsulated
probiotics were used for Experiment II on dietary supplementation.

Experiment II investigated the effects of dietary co-supplementation with
encapsulated probiotics (B. subtilis or P. acidilactici) and feed additives including B-

glucan (8-glu) and nucleotides (NA) on growth performances, intestinal bacteria,



haemolymph chemical and immune response parameters in whiteleg shrimp. Ten
dietary treatments consisted of a basal diet incorporated with B. subtilis and B-glu
(T1), B. subtilis and NA (T2), B. subtilis, B-glu and NA (T3), P. acidilactici and B-glu
(T4), P. acidilactici and NA (T5), P. acidilactici, B-glu and NA (T6), B-glu (T7), NA
(T8), B-glu and NA (T9) and a basal diet alone (T10). The shrimps were fed the
experimental diets for 90 days. Compared with shrimps fed on diet T10, the shrimps
on diet T1-T9 had higher growth performances, muscular protein and lipid, intestinal
LAB number, intestinal villi height, superoxide anion (SOD), prophenoloxidase
(proPO) but a lower intestinal Vibrio number. The haemolymph osmolarity of shrimps
on diet T2 and T5-T7 was higher than those on diet T10. The shrimps on diet T3 had
lower cholesterol than those on diet T10. In addition, there were no significant
differences in muscular ash and moisture, intestinal total bacteria, Bifidobacterium and
fungi number, haemolymph glucose, triglyceride, protein and urea nitrogen, total
haemocyte count (THC) and lysozyme activity. When the experimental shrimps were
exposed to ammonia stress (11.1 mg/ml) for 48 h., the results showed that, compared
with the normal condition, ammonia stress did not alter the haemolymph chemical
parameters in the shrimps on diets T6 and T7. When the shrimps were exposed to
ammonia stress, the shrimp on diet T6 had all the immune parameters including SOD,
proPO and THC which were higher than those on diet T10. When combined with
either probiotics or feed additives, there were positive effects on shrimp growth and
health status in normal conditions. In addition, dietary P. acidilactici, B-glu and NA

(T6) ameliorated the adverse effects on ammonia stress in shrimps.
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