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This study was conducted to investigate the effect of the substitution of fish oil with palm oil in the diet 
of Clarias gariepinus fingerlings over a 49 day period. Four diets were prepared with fish oil substituted 
with palm oil at 0% (control Diet 1), 25% (Diet 2), 50% (Diet 3) and 100% (Diet-4), using a completely 
randomised block design. Mortality was observed in all the treatments, while fish fed with 100% palm oil 
were most sluggish in accepting their feeds. Average weight gained, specific growth rate and feed 
conversion efficiency were not significantly affected by diet. It was concluded that palm oil can be 
substituted for fish oil in the diet of C. gariepinus. 
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INTRODUCTION 
 
A major component of fish feeds is fish oil, which serves 
as a veritable source of essential fatty acids (EFAs) and 
energy.  A dietary deficiency in those EFA’s result in slow 
growth, and various pathologies (Karapanaglottidis, 2002; 
Sargent et al. (1999). 

Fish oil which is mostly obtained from marine fish is 
however, becoming limited and expensive, and there is 
need to find alternative sources of EFA’s. 
Attempts have been made at partially substituting or 
replacing fish oils with vegetable oils (Bell et al. (1991, 
1996), Bransden et al., 2003.) 

Fish oil substitution must however be done such that 
the product quality in terms of long chain n-3 poly 
unsaturated fatty and (PUFA) content as well as the 
eating quality are not diminished. 

Palm oil which has a low n-6 PUFA is currently the 
second most abundant vegetable oil world wide (Bell et 
al., 2002) after soyabean oil.  This study was aimed at 
substituting fish oil with palm oil in the diet of the African 
mudfish, Clarias gariepinus. 
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MATERIALS AND METHODS 
 
C. gariepinus fingerlings (3.29 g) obtained from a commercial fish 
farm were transported in oxygenated polythene bags to the 
laboratory where they were acclimated to experimental conditions 
for seven days.  Fingerlings were subsequently randomly 
distributed into eight tanks at a stocking rate of eight fish per tank.  

Fish were fed with four compounded diets, with different levels of 
inclusion of palm oil as a substitute for fish oil (Table 1).  Each 
treatment had two replicates. 

Fish were fed 3% body weight, twice daily. 
Fish were batch-weighed every week and the amount of diet 

given adjusted appropriately.  The physiochemical parameters of 
the water in the tanks were maintained within acceptable limits.  
The experiment lasted forty-nine days. 

A completely randomised block design was utilised, and the data 
was subjected to a one way analysis of variance. 
   
 
RESULTS 
 
Mortality was observed in all the experimental tanks.  
Fish fed with 100% palm oil were most sluggish in 
accepting their feeds.  There were no significant 
differences in mean weight gained (F=0.33, df 3, 3; 
P>0.05); in specific growth rate (F=6.73, df 3,3; P>0.05) 
and feed conversion efficiency (F=5.25, df 3,3 P>0.05) for 
the different diets (Table 2). 
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            Table 1. Formulation and proximate composition of experimental diets. 
  

Diets (level of palm oil inclusion)  
Ingredients 
(g/100 g) 

1 
 Control 100% 

sardine oil 

2 
75% sardine oil 
+ 25% palm oil 

3 
50% sardine oil 
+ 50% palm oil 

4 
100% 

palm oil 
Fish meal 0.5 0.5 0.5 0.5 
Bone meal 0.1 0.1 0.1 0.1 
Blood meal 0.05 0.05 0.05 0.05 
Wheat offal 0.2 0.2 0.2 0.2 
Corn meal 0.05 0.05 0.05 0.05 
Sardine oil 0.05 0.0375 0.025 - 
Palm oil - 0.0125 0.025 0.05 
Vitamin premix 0.05 0.05 0.05 0.05 
     
Proximate analysis     
Metabolisable energy (kcal/100g) 355 338 329 316 
Fat 9% 15% 7% 15% 
Protein 37.63% 39.91% 39.38% 37.70% 

 
 
 
                   Table 2. Effect of different levels of inclusion of palm oil on growth and feed utilisation by C. gariepinu fingerlings. 

 
Parameter Diet 1 Diet 2 Diet 3 Diet 4 
a Mean wt gained (g) 0.95 1.45 1.65 1.75 ns 
bFeed conversion efficiency 20 25 23 17 ns 
c Specific growth rate 0.9 0.85 0.9 1.1 ns 

 

ns- not significant at p > 0.05. 
a mean weight gain = mean final weight-mean initial weight. 
b feed conversion efficiency = (fish weight gain x 100)/feed intake. 
c specific growth rate = 100 x In (final weight-initial weight) / day. 

 
 
DISCUSSION 
 
Observed mortalities in this study could have been as a 
result of stocking relatively small fish Bransden et al. 
(2003) observed similar mortalities in their investigations 
on the replacement of fish oil (FO) with sunflower oil 
(SFO) in the feeds for Atlantic salmon (Salmo salar L.). 

No apparent EFA deficient signs such as fin erosion 
and bacterial disease (Castell et al. 1972) were observed 
during the feeding trial. The replacement of fish oil with 
palm oil in the diet of Clarias gariepinus did not 
significantly affect growth. Bransden et al (2003) similarly 
observed no significant differences in weight gain, total 
feed consumption, feed efficiency ratio for Atlantic 
salmon fed with SFO as partial replacement for FO. 

Similar other trials with Atlantic salmon have shown 
that substitution of FO with SFO does not significantly 
affect growth (Bell et al., 1991, 1996). However, 
Thompson et al. (1966) found in two similar trials with 
Atlantic salmon that when SFO was used as the primary 
oil source, the experimental fish either grew significantly  

less or the same as those fed diet containing FO. 
Feed conversion efficiency, although generally low did 

not differ significantly among diets. This pattern was also 
observed in Atlantic salmon (Bell et al., 1996). Based on 
the results of this study, it is concluded that palm oil can 
be substituted for fish oil in the diet of C. gariepinus. Fish 
oil can be replaced with vegetable oil if the essential fatty 
acid requirements are satisfied (Watanabe, 1982; 
Steffens, 1997; Sargent et al., 1999). 
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