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Å 12 tanks of 30 fish per 72L tank (38.74±0.51g initial weight) 

Å Temperature: 26.3 ± 0.8°C 

Å 12:12h light: dark photoperiod 

Å pH 6.2 ± 0.7  

Å Dissolved oxygen >6.0 mg l-¹ 

Å Tilapia fed 3.0 - 3.5% biomass per day 

 

Basal  diet  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table  1. Experimental  diets  

 

 

 

 

 

Growth performance, feed utilisation, haematology, intestinal and liver 

histology were determined as described by Standen et al. (2013). 

Histomorphometric of tilapia vertebrae were determined as described 

by Fox & Davies (2011). 

 
               

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 
                   
   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

      

The supplementation of diets with exogenous enzymes have the 

potential to enhance growth performance without apparent impairment 

of tilapia health (P > 0.05). However, it is still unclear the effects of 

exogenous enzymes on tilapia gut microbiota. Further studies are 
ongoing in this regard. 
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Among methods for upgrading plant-based diets, enzyme 

supplementation is perceived to be harmless, environmentally friendly 

and provides a natural way to transform complex feed components into 

absorbable nutrients. Its application in poultry and pig farming has been 

established and proven to be of beneficial effects (Adeola & Cowieson, 

2011) as shown in figure 1. However, its potential in aquaculture has not 
been fully exploited. 

Figure 1. Working path for mode(s) of action of feed enzymes 

Figure 1. Working path for mode(s) of action for feed enzymes 

3. Results  
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Figure 2. Growth profile of tilapia after 6 weeks of 

feeding respective experimental diets. Lines with 

same superscript are not significantly different 

(p>0.05) 

Figures in each row with same superscript are not 

significantly different (pι0.05) 

Experimental design  

Figure 3 . Haematocrit level of the experimental 

tilapia 
 

 Figure 4 . Haemoglobin level of tilapia 
fed the experimental diets 

Figure 5. Mid-gut perimeter ratio of 

tilapia fed the experimental diets  

Figure 7 . Histomorphometric of vertebrae of tilapia fed the experimental diets  

Figure  6. Hepatocytes 

count of tilapia fed the 

experimental diets  
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