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ABSTRACT: Extracts from sixteen juvenile Clariid fish 
samples artificially propagated and reared for sixteen weeks 
were electrophoretically analyzed and separated using 
12.5% (SDS-PAGE). The study was aimed to characterize 
the Clariid species and their hybrids for effective breeding 
purposes. The relative molecular weight (MW) of individu-
al protein bands were analyzed using TotalLab™ 1D soft-
ware. The 5th band with MW of 52.23 KDa of the myofi-
brilla electrophoregram distinguished C. gariepinus from H. 
bidorsalis; the 3rd band with MW 119.04 KDa, 4th band 
with MWs 101.49 KDa and 102.13 KDa; 8th band with 
MWs 29.24 KDa and 29.39 KDa distinct the pure breeds 
from the hybrids. However, in sarcoplasmic fraction, the 3rd 
and 5th bands with MWs 92.11 KDa and 54.28 KDa respec-
tively distinguished the hybrids. The 7th band with MW 
41.67 KDa distinct the pure breeds.  
Keywords: Artificial Propagation; Electrophoregram; Ju-
venile fish 
 
  

Introduction 
 

Clarias gariepinus and Heterobranchus bidorsalis 
are species of high aquaculture importance in South-
Western Nigeria (Oyebola et al., 2013). They are widely 
cultured owing to their high market price, fast growth rate 
and ability to withstand adverse pond conditions especially 
low oxygen content (Idodo-Umeh, 2003).  Intergeneric hy-
brids of Heterobranchus and Clarias have been observed to 
be fertile (Teugels et al., 1992). Aquaculture practitioners in 
Nigeria have exploited the fertility of the F1 hybrids by us-
ing these hybrids as breeders for further propagation. This 
improper hatchery practice of indiscriminate use of F1 hy-
brids should be of immediate concern to conservationist and 
geneticists as the potential hazards of this process on the 
catfish gene pool could lead to genetic loss of pure indige-
nous stock of Heterobranchus and Clarias species (Yisa 
and Olufeagba, 2005). 
 

In the past, the classification of fish species was 
carried out mainly by examining the external morphological 
characteristics. Recently, electrophoresis of whole muscle 
protein, sarcoplasmic and muscle proteins often have been 
used by some researchers as an aid in the species identifica-
tion of fish (Pinero et al. 2001). Muscle proteins are gener-
ally categorised as described by Huss, (1995) as structural 
proteins (myofibrillar), sarcoplasmic and collagen. There-
fore, this research will serve as a bridge between the exist-
ing gaps of information available on the muscle protein 

profile of C. gariepinus, H. bidorsalis and their reciprocal 
hybrids. To also establish the similarities and dissimilarities 
between the species and their hybrids for effective propaga-
tion purposes. 

 
Materials and Methods 

 
Broodstock Selection: The pureline broodstocks 

of C. gariepinus and H. bidorsalis (1 - 1.5kg) were obtained 
from Hepa Fish Farm, Asero, Abeokuta. Gravid females of 
C. gariepinus and H. bidorsalis were selected based on their 
swollen reddish genital papilla and a well-distended, swollen 
soft abdomen that oozed out eggs when gently pressed. 
Sexually matured males of C. gariepinus and H. bidorsalis 
were selected based on reddish pointed and vascularised 
urogenital papillae.  
 

Artificial Fertilisation: Hypophysation of the 
specimens were carried out in the hatchery where female 
broodstocks of the two catfishes were induced by a single 
intramuscular injection of Ovaprim (SYNDEL, Canada) at a 
dosage of 0.5ml/kg live weight as described by Viveen et al. 
(1985) and left for 10-17h latency period. A small incision 
was made at the posterior end of the abdominal region of the 
male broodstock and the testes were removed to fertilize the 
eggs 

 
The fertilized eggs from each mating combination 

were spread out in single layer on the screen nets (mesh 
size of 1mm) placed in the hatching tanks at 27oC – 28oC 
with PH of 7.1. The following crosses were carried out in: 
 
• ♀C. gariepinus  x ♂ C. gariepinus - (parental cross) 
• ♀H. bidorsalis x ♂H. bidorsalis - (parental cross) 
• ♀C. gariepinus x ♂H. bidorsalis - (hybrid- Clariabran-

chus) 
• ♀H. bidorsalis  x ♂C. gariepinus - (hybrid- Hetero-

clarias). 
 

Fertilized eggs from each mating combination were incu-
bated separately and. were reared for 16 weeks with dry 
feed (40% crude protein) 
 

Morphometric and Meristic Measurements: 
Seven morphometric and five meristic features (traditional 
and truss measurement) were analyzed. Measurements of 
body parts were made with the regions of fish head pointing 
left with the aid of ruler, thread and divider. 



Muscle sample collection: Sixteen  juveniles fish  
samples (34.55 ± 1.39g  and 16.93 ± 0.20cm)  (comprising  
four  samples from  each mating  combinations) were iso-
lated from the epiaxial muscle in the region below the cra-
nial to the dorsal fin, above the lateral line of the experi-
mental fish (El-Serafy et al., 2006 and Reddish et al 2008). 
Myofibrillar and sarcoplasmic extracts were prepared by 
homogenizing 150mg of muscle (on ice) in 1.5ml of rigor 
buffer containing10 mM Trismeleates, 60 mM K Cl, 5 mM 
MgCl2, 1 nM EDTA (Zapata et al., 2008). Extraction, prep-
aration of sarcoplasmic and myofibrilla proteins and image 
analysis were conducted according to Agbebi et al., (2013). 

 
Results and Discussion 

 
Phenotypic Analysis: The statistical analysis of 

the morphometric and meristic features of Clarias gariepi-
nus, Heterobranchus bidorsalis, Clariabranchus and Hetero-
clarias are shown in Table 1. The statistical analysis of mor-
phometric and meristic features shown in Table 1 indicates 
only four statistically different (P<0.05) parameters: DFL, 
BH, PFR and DFR. No significant difference (P>0.05) was 
found in other parameters analyzed. This suggests diminish-
ing importance in the use of morphometric and meristic 
measurement in identification of Clariids from their hybrids. 
Therefore, it is clear that clinical separation of these species 
from their hybrids in recent times and in the future can be 
successfully achieved through biochemical techniques such 
as electrophoretic analysis of different parts such as muscle 
protein used in this research.    

 
Electrophoretic Analysis: Figure 1 & 2 shows the 

result of 12.5% SDS electrophoregram analysis of myofibril-
la and sarcoplasmic protein respectively. The molecular 
weights of each Myofibrillar (Table 2) and Sarcoplasmic 
(Table 3) are presented below for artificially propagated C. 
gariepinus, H. bidorsalis and their reciprocal hybrids in 
Kilo-Daltons (KDa). Myofibrillar protein bands were within 
210 KDa to 10KDa while the sarcoplasmic protein bands 
were within 140KDa to 30KDa. The 5th band with molecular 
weight (MW=52.23KDa) of the myofibrilla electrophore-
gram distinguished C. gariepinus from H. bidorsalis and the 
3rd (MW=119.04KDa in both species), 4th (MW=101.49 and 
102.13 KDa) and 8th (MW=29.24 and 29.39 KDa) bands 
distinct the pure breeds from the hybrids. The bands of the 
hybrids were similar, hence no distinction could be made for 
the myofibrilla fraction. However, the 3rd (MW=92.11KDa) 
and 5th (MW=54.28KDa) bands distinguished the hybrids in 
the sarcoplasmic fraction, and the 7th band (MW=41.67KDa) 
distincts the pure breeds. Band similarity was high in both 
fractions; seven bands out of eleven in the myofibrilla frac-
tion and four bands out of seven in sarcoplasmic fraction 
were found present in all the mating combinations. It is 
therefore observed that both fractions: Sarcoplasmic and 
myofibrilla effectively characterized the pure breeds but 
sarcoplasmic identifies hybrids species effectively than 
myofibrilla fractions. This is in support with Yarmohammadi 
et al., (2011) using molecular technique.  

Table 1: Phenotypic Features on the Bases of Morpho-
metric Indices and Meristic Counts of Clarias gariepi-
nus, Heterobranchus bidorsalis and their Reciprocal Hy-
brids. 

 
 

 
Figure 1: Calibrated Image of 12.5% SDS Myofibrillar 
Muscle Protein of artificially propagated Clarias 
gariepinus, Heterobranchus bidorsalis and their recipro-
cal hybrids. 
BRS (Bio Range Standard), CLRS M Clarias gariepinus (Male), HETB M 
Heterobranchus bidorsalis (Male), CLRB M Clariobranchus (Male), 
HETC M Heteroclarias (Male), CLRS F Clarias gariepinus (Female), 
HETB F Heterobranchus bidorsalis (Female), CLRB F Clariobranchus 
(Female), HETC F Heteroclarias (Female). 
 

Parameters C. 
gariepinus 

H.  bi-
dorsalis 

Clario-
branchus 

Hetero-
clarias 

Weight (W) 34.37±3.3
9 

32.83 
±2.02 35.70±3.0 35.30±2.66 

Total length 
(TL) 

16.94±0.4
6 16.39±0.27 17.24±0.4

5 17.13±0.37 

Standard 
length (SL) 

14.65±0.3
8 14.28±0.29 14.89±0.3

9 14.8±0.33 

Head length 
(HL) 4.2±0.13 3.93±0.08 4.09±0.13 4.07±0.12 

Dorsal fin 
length (DFL) 8.75±0.3b 9.16±0.17ab 9.42±0.26

ab 9.74±0.27a 

Anal fin 
length (AFL) 6.25±0.19 6.16±0.14 6.38±0.2 6.37±0.14 

Body height 
(BH) 

2.05±0.08a

b 2.14±0.07a 1.91±0.07
ab 1.87±0.09b 

Pectoral fin 
spine (PFS) 1.0 1.0 1.0 1.0 

Pectoral fin 
ray (PFR) 9.37±0.26a 8.07±0.45ab 8.33±0.43

ab 7.33±0.41b 

Caudal fin ray 
(CFR) 19.7±0.34 19.63±0.25 20.0±0.38 20.47±0.31 

Anal fin ray 
(AFR) 

50.77±0.8
4 51.2±0.9 50.43±0.8

4 49.97±0.73 

Dorsal fin ray 
(DFR) 

66.43±1.0
8b 

71.03±1.06
a 

67.13±0.7
3b 

67.03±1.15
b 

Pelvic fin ray 
(PEFR) 6.83±0.21 6.27±0.28 6.37±0.25 6.67±0.34 

     



Table 2: Molecular weights of bands detected for Cali-
brated Image of 12.5% SDS Myofibrillar Muscle Pro-
tein of artificially propagated Clarias gariepinus, Heter-
obranchus bidorsalis and their reciprocal hybrids. 

 
Table 3: Molecular weights of bands detected for Cali-
brated Image of 12.5% SDS Sarcoplasmic Muscle Pro-
tein of artificially propagated Clarias gariepinus, Hetero-
branchus bidorsalis and their reciprocal hybrids 

 

 
Figure 2: Calibrated Image of 12.5% SDS Sarcoplasmic 
Muscle Protein Fraction of artificially propagated 
Clarias gariepinus, Heterobranchus bidorsalis and their 
reciprocal hybrids. 

 
Conclusion 

 
The challenges of  morphological variations  in C. 

gariepinus, H. bidorsalis and their reciprocal hybrids ne-
cessitated the  use  of  molecular  tool  in  establishing  their  
biochemical relationship. This research will enable Aqua-
culturists to recognize and identify the right species to use 
in fish breeding and genetic studies for accurate results and 
profitability, consequently solving the problem of poor 
growth performance and loss of pure indigenous stock of 
Heterobranchus and Clarias species. 
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Band 
Number BRS CLRS HETB CLRB HETC 

1 223.00 175.25 179.35 201.17 205.50 
2  137.63 141.60 148.99 154.03 
3 116.20 - - 119.04 119.04 
4 97.40 101.49 102.13 - - 
5 66.20 52.23 - 53.78 54.12 
6 45.00 48.43 49.72 47.28 46.83 
7  38.09 37.71 37.25 37.65 
8 31.00 29.24 29.39 - - 
9  22.39 22.18 23.10 23.48 

10 21.50 20.35 20.38 20.80 21.37 
11  18.38 18.38 18.25 17.93 

Band 
Number 

 
BRS CLRS HETB CLRB HETC 

1 223.00 - - - - 
2 116.20 141.53 143.03 146.93 140.92 
3 97.40 - - 92.11 - 
4 66.20 64.27 66.71 66.2 63.53 
5 - 53.41 54.62 54.28 - 
6 45.00 47.39 47.99 48.4 47.47 
7 - 41.67 - - - 
8 31.00 33.81 34.77 35.39 34.43 
9 21.5 - - - - 


