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ABSTRACT 
 

Series of feeding trials were conducted to evaluate the effects of 
synthetic β-carotene and carotenoids extracted from spirulina, sweet pepper, and oil 
palm fortified in the feeds on growth, survival, increase and accumulation of pigment 
and immune responses in P. vannamei. Results indicated no effect on growth when 
carotenoids from different sources rare fortified in the feeds, except when carotenoid 
from oil palm was used that caused reduced growth (p<0.05). Carotenoids from all four 
sources enhanced pigmentation and accumulation of pigment in the body (p<0.05). 
Carotenoid from spirulina yielded highest concentration of carotenoid in shrimp body, 
follow by those given synthetic β-carotene, oil palm carotenoid, and sweet pepper, 
respectively. Carotenoid fortification showed no effect on total hemocyte counts. 
Carotenoids from spirulina and synthetic beta-carotene elevated phenaloxidase activity 
of blood cells as compared to carotenoid from sweet pepper, Conversely carotenoid 
from oil palm depressed the phenaloxidase activity (p<0.05). When maintained in 
different salinity levels of water, β-carotene fortified feeds showed no effects on growth 
and survival under normal condition (30 ppt), but markedly improved the survival rate of 
shrimp reared at 10 ppt. Noted was more intense pigmentation as a result of higher 
carotenoid levels in shrimp given β-carotene fortified feed under normal and stress 
conditions (p<0.05). β-carotene at 100 ppm, however, elevated the resistance to stress 
due to water salinity changes. 

With respect to effect of β-carotene levels on resistance to stress,      
β-carotene at 50-1,000 ppm had no effect on growth feed conversion rate and survival 
of shrimp maintained under normal condition and stress due to water salinity changes. 
Analysis of body composition revealed lowered fat contents in shrimp reared in stressful 
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environment. Total carotenoid content was highest in shrimp with 500 ppm β-carotene 
in their feeds and at was further noted that rearing stress condition reduce the 
carotenoid accumulation in shrimp body.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


