
 
LIST OF FIGURES 

 

Figure Page 
 

2.1 Flowerhorn fish Aquarium ............................................................................................. 5 
2.2 The Global Ornamental Fish Market ........................................................................... 8 
2.3 Exporters of Ornamental Fish ....................................................................................... 9 
2.4 A conceptual diagram of digestion and absorption of dietary proteins in 

intestine of fish .............................................................................................................. 12 
2.5 General procedures to produce peptides from animal and plant  
 proteins ............................................................................................................................ 19 
2.6 The innate immune system of fish ............................................................................ 23 
2.7 The complement cascade pathways ........................................................................ 27 
2.8 MDA formation through lipid peroxidation .............................................................. 30 
2.9 Catalase activity ............................................................................................................. 30 
2.10 Schematic illustration of the fish immune system showing innate and  
 adaptive immune responses ....................................................................................... 32 
3.1 Filtration of Duck Blood Protein Hydrolysate .......................................................... 35 
4.1 The SDS-PAGE profile (12.5% acrylamide) of samples containing 20 µg  
 of protein ........................................................................................................................ 49 
4.2 Weight gain and Final body length of flowerhorn fish .......................................... 50 
4.3 Intestinal microbiota composition of flowerhorn fish fed with the  
 control diet and 2% DBPH for 30 days ..................................................................... 54 
4.4 Principal component analysis (PCA) based on distances of intestinal  
 bacteria communities of flowerhorn fish fed with the control diet and  
 2% DBPH for 30 days .................................................................................................... 54 
4.5 Quantitative real-time PCR analysis of CAT (A) and SOD (B) expression in the 

liver of flowerhorn fish after the 30-day feeding trial ............................................ 55 
 
 



X 

LIST OF FIGURES (Continued) 
 

Figure Page 
 

4.6 Quantitative real-time PCR analysis of IL-1β, IL-6, CC, and CXC chemokine 
expression in the liver (A, C, E, G) and IL-1β, IL-6, CC, and CXC chemokine 
expression in the spleen (B, D, F, H) of flowerhorn fish after the 30-day 
feeding trial. .................................................................................................................... 56 


