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Abstract  
Variations in the body muscle composit ion during the 
growth of two African Cat fishes, Heterobnmehus longifilix and 
c larias gariepinus were studied during a culture period of 220 
days. Changes  in the contents of protein. dry matter and 
ash-free dry matter in the two species were related to their 
body weight.  Both species showed similari ty in the 
possession of high protein content in bigger fish, fat  
content were low throughout the f ingerl ing stage.  
There was the significant decrease (P<0.05) in specific  
growth rate at  450g mean body weight in C. gariepinus while 
a value of 590g was obtained for H.longifilis. At the mean 
body weight values obtained when specific growth rate  
decreased significantly,  the feed conversion rate increased.  
These mean body weight values are indicative of  the 
optimal weight for  the culture programme of  the species.  

Introduction 

'1’he contribution of the clari ids to the edible ichthyofauna of the African people 
is highly considerable.  This underscores the copious scientific report  on the species of 
the clari ids.  

Among the clari ids,  the subge nus Clarias (Clarias) Gronovius and members of  the 
genus Heterobranchus Geoffrey St Hilaire are the most preferred both as food f ish as is 
culture species (Anibeze and Inyang 2000) . Research on culture developme nt and 

growth of  the species has  been extensively carried out (Ozouf - Costaz,  Teugels and  
Legendre 1990; Anibeze and Eze(2000) found that  Heterobranchus species possess 
comparative faster growth rate than members  of the subge nus C (C/arias). 

The available techniques for fry production and hybridization of the clariids Inn e led to t h e  
art if icial  reproduction and widespread availabil i ty of the species of  this group all  o ver  
Africa.  Information on growth rates during culture trials is available. However, there is paucity 

of information regarding exact harvesting stage based on scientific evalua tion of t issue 
contents during growth t r i a l ,  This paper presents information on the variat ions in the 
body muscle composit ion of two most popular African catfishes, Heterobranchus longifilis 
and Clarias gariepinus. The assay comparatively assumes the muscle composit ion as  i t  
affects the fat  and protein build up during the growth of  the t w o  catfishes.  

Materials and Methods  

Two hundred each of artificially produced C.gariepimus and H.longifilis fingerlings w i t h  
mean weight 1.45±0.  72g and 1.96±0.4 were randomly selected and used for  the 
experiment.  f ish were stored in four tanks and aerated with 1 horse powe r blower . Two 
tanks were used two tanks were used to store C. gariepinus while the other  two for 
H.longifilis. 

The fish were acclimat ized for two weeks before the sampling commenced. The 

experimental  period lasted for 220 days with a fortnightly interval  of sampling. All fish 
were fed twice daily while standard pelleted feed for catf ishes (Anibeze, 2000) at  two 
regimes, morning and evening I went ' ,  f ish each were randomly sampled fortnightly for 
weight and length measurements.  Live fish from each tank were kil led, f i l leted and 
prepared for fat ,  protein, moisture, dr y weight and ash five d i v  weight analyses .  

Crude protein was determined using the Kjeldahl N x 6.25 technique. Lai was 

determined In the Soxhlet ether extraction method. Dry weight was obtained by drying 
muscle samples at  500 ( ' m an oven for 16 hours unti l  constant weight was obtained. Ash 
dry weight was done overnight at  550°C in a  thermoactive furnace.  



Results were evaluated statistically and in all  cases the level of significance used was 

P=0.05.  

Results 

1 lie growth models exhibited by the two clariids during the 220 days of culture is presented in 
Table 1. Both species demonstrated allometric growth models. 

 

* W = weight(g) L= length(cm). 

Maximum Length and Weight were Higher in H. Longifilis than C. Gariepinus 

Body size variation was significant in both species, a characteristic already observed in C 
gariepinus (Hecht and Appelbaum, 1987; Maithya, 1998) and has also been observed in H.longifilis in this 
study. Trends in feed conversion rates and specific growth rates in the two species for the entire culture 
period are shown in Fig. la and b. 

Moisture content was observed to be high during the early stages of growth in the two species. 
These values tended to decrease with increasing body size. The relationship between the proximate body 

muscle composition and body weight in C. gariepinus and H.longifilis juveniles are shown in Tables 2 and 
3. Table values are based on the correlation of body muscle tissue component value w ith the weight of the 
corresponding individual. Protein and fat contents and their relationships with weight are shown in Pigs 
2(a and b). 3(a and b) and 4(a and b). In all cases in the two species, protein content had a curvilinear 
relationship (Pig 2) while the fat content did not change significantly with increasing body weight (Pig. 3). 

 

 

Discussion 

Table I: Growth Parameters of Clariids in 220 Days of Culture 

Species *Growth model Max weight (g)Max length (cm) 

C. gariepinus W = 0.02L2 sx 791.6 48.6 

II. longi/i/is W = 0.03L 2 69 9 2 3.1 63.3 

 

fable 2: Correlation of Body Muscle Component (%) with Body Weight of H. 

Longifilis and C. Gariepinus 

Body Muscle Component Correlation with Body of Fish C. 

gariepinus II. longifilis 

Pat Negative Negative 

Protein Negative Positive 
Moisture Negative Negative 

Ash Negative Negative 

D W Positive Positive 
ADW Positive Positive 
 

Table 3: Relationship Between Different Body Muscle Components and Body Weight of C. 

Gariepinus and H. Longifilis 

Mean % 

Cot 

nponent Relationship w ith Body Weight r  

C. Gariepinus II. Longifilis re rh 

Pat None None 0 0 

Protein Mp-T2.6 12.1 Log MBW MP 14.1 t 3.2MBW 0.91 0.95 
Moisture None None 0 0 
Ash None None 0 0 

I)W MDW 3.3-0.OLogMBW MI)W-2.6-071 ogMB\V 0.77 0.80  

ADW MADW-17.0+0.71.og MBW MADW=20.5 t 0.66 Log MBW 0.58 0.67 

 



In a comparative experiment to measure the mean harv est weight of clariids, Anibcze and Pze 
(2000) recorded mean harvest weight of C. gariepinus and II. longifilis to be 668.Og and 1112.5g 
respectively in a culture period of nine months. In the present study, protein building in the muscle 
 

 

 

 

 

t issue of H. longifili.s and C .guriepinus increases with the body weight  as shown in t h e  

predictive  relationship of protein and body weight in Table 4(r  = 0.91  and r  = 0.95 in C.  

gariepinus H.  longif'ilis respectively).  The correlation was also found to be l inear.  

Therefore, if  the init ial bod; -,  weight and the weight gain are known, increase in protein 

content can be estimated from the relationship established in this  s tudy between body 

weight and protein content.  

 

Where BW = Body Weight,  MBW - Mean Body Weight.  

The established equation, follow similar trend observed in Ictalurus punctatus b y  

R e i s .  Reutebuch and Lovell  (1989) while working out protein - energy ratios in the 

channel Catfish  

In this experiment i t  can be deduced from the protein/weight  relationship that  at  a 

Inc body weight of 450g in C. gariepinus and 590g in H . longifilis the specific growth ra tes  

decreased significantly (Figs 2a & b).  This trend is indicative of significant protein 

gain. It  can therefore, he recommended that  the species is at  the optimum animal protein 

content.  The similari ty in the correlations observed in the various factors in the two 

species is consistent with earl ier works on enzymatic affinity (Teugels,  Guymard and 

Legendre. 1992) between the two clari ids.  It  also corroborates the osteological  

similari ty reported by Anibeze and Inyang ( 2 0 0 0 )  working o n  t h e  variations in c lari id 

osteology.  
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Mean Protein 

(M%) 

MP=12.33 + 2.1 1 Log 

MBW 

MP - 1 5.09 t  3.51 log MBW 
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FiK. 1: Feed Conversion Rates and Specific Growth Rales oU’AJaricpums of(a) and lU.ouyifUis (b) 

Reared for 220 Days. 

 

 

 


