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Abstract

Cassava leaf protein concentrate (CLPC) was evaluated as a dietary protein source for 
Clarias gariepinus (6.4±0.4g). A control diet contained solvent-extracted soybean meal 
(SBM), which was stepwise substituted at 20-80% with CLPC in test diets. Catfish 
fingerlings were fed at 5% body weight/day for 70 days in triplicate diet treatments. No 
catfish mortality occurred in all treatments. Where CLPC substituted up to 40% of dietary 
SBM, no adverse effects occurred in growth response and diet utilization. Catfish growth 
declined and diet was poorly utilized beyond this substitution level, caused by a reduction 
in protein and energy digestibility. Haematological parameters of catfish in all treatments 
were similar (P >0.05). Histological sections of the liver in catfish fed diets containing 
CLPC substitution up to 40% of dietary SBM showed normal architecture, while those fed 
higher levels showed slight to severe alterations due to residual anti-nutrients. 
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Table 1: Ingredient and Proximate Compositions(g/kg) of the Experimental Diets

Control 
diet
CD1

Test diets
diet
CD1

CD2 CD3 CD4 CD5

Fish (herring) meal 200 200 200 200 200

Bovine blood meal 100 100 100 100 100

Soybean meal (solvent-extracted) 400 320 240 160 80

Cassava leaf protein concentrate 
(CLPC)

0 80 160 240 320

Cassava starch (gelatinized) 180 189 198 208 217
Corn oil: Cod liver oil (1:1) 70 61 52 42 33
Vitamin-Mineral premix1 30 30 30 30 30
Carboxy-methyl cellulose (binder) 20 20 20 20 20
Crude protein 423.6 423.9 424.2 424.6 424.9
Crude lipid 100.7 100.8 100.9 100.1 100.2
Crude fibre 24.8 27.2 29.6 32.0 34.4

Total ash 48.3 46.5 44.6 42.8 40.9
Gross energy (MJ/kg) 22.22 22.25 22.28 22.30 22.34

1Vitamin-Mineral mix (g/kg): Manufactured by DSM Nutritional Products Limited, Basle, Switzerland - 
Vitamin A, 1600 IU; vitamin D, 2400 IU; vitamin E, 160 mg; vitamin K, 16 mg; thiamine, 36 mg; riboflavin, 48 
mg; pyridoxine, 24 mg; niacin 288 mg; panthotenic acid, 96 mg; folic acid, 8 mg; biotin, 1.3 mg; 
cyanocobalamin, 48 mg; ascorbic acid, 720 mg; choline chloride, 320 mg; calcium 5.2 g; cobalt, 3.2 mg; 
iodine, 4.8 mg; copper, 8 mg; iron, 32 mg; manganese, 76 mg; zinc, 160 mg; Endox (antioxidant) 200 mg.

CD1 = (0% CLPC); CD2 = (20% CLPC); CD3 = (40% CLPC); CD4 = (60% CLPC); CD5 = (80% CPLC).
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Table 2: Nutrient and Anti-nutrient 
              Compositions of Soybean Meal (SBM) 
              and Cassava Leaf Protein Concentrate 
              (CLPC)

SBM CLPC
Dry matter (g/kg) 889 989
Crude protein (g/kg) 485 489
Crude lipid (g/kg) 19 133
Crude fibre (g/kg) 37 67
Total ash (g/kg) 62 39
Gross energy (MJ/kg) 18.92 21.35
Calcium (%) 0.28 0.71
Phosphorus (%) 0.70 0.59
Lysine (g/kg protein) 32 68

Methionine (g/kg protein) 8 25

Cyanide (g/kg) ND 0.98
Phytates (%) ND 1.63
Tannin (%) ND 1.07

ND – not determined

Table 3: Water Quality Parameters during the 
               Study

Parameters  Range  
Temperature  25-27.2oC  
Dissolved oxygen  5-7.6mg/litre  
pH  7.5-9.1  
Alkalinity

 
122-135 mg/litre

 
Hardness

 
290-320 mg/litre

 Phosphate
 

0.2-0.5 mg/litre
 Nitrite

 
0.12-0.15 mg/litre

 Nitrate 2-4 mg/litre

Table 4: Growth Response, Diet Utilization and Nutrient Digestibility of Clarias gariepinus fed 
               with the Experimental Diets

CD1 CD2 CD3 CD4 CD5
Mean initial weight (g) 6.2±0.3 6.2±0.3 6.2±0.3 6.2±0.3 6.2±0.3
Mean final weight (g) 44.5±0.5a 44.0±0.4a 40.9±0.4a 34.8±0.5b 30.3±0.2b

Mean weight gain (g) 38.3±2.5a 37.8±2.3ab 34.7±2.3b 28.6±2.3c 24.1±2.4c

% weight gain 617.7a 609.7ab 559.7b 461.3c 388.7c

Feed Conversion Ratio 1.42bc 1.45b 1.48b 1.63a 1.67a

Feed intake (g/fish/day) 1.3a 1.3a 1.1ab 1.0b 0.8bc

Apparent nutrient digestibility (%)

Dry matter 89.3±2.0a 85.1±2.0a 84.8±2.3a 75.0±1.8b 70.9±1.5b

Crude protein 85.8±1.3a 85.2±2.4a 85.0±2.4a 79.1±1.3b 75.6±2.4b

Gross energy 72.5±0.8a 72.1±2.0a 71.5±2.0a 67.2±0.8b 60.6±2.0b

Survival = 100%. Mean values in a row with different superscripts are significantly different (P<0.05).
CD1 = (0% CLPC); CD2 = (20% CLPC); CD3 = (40% CLPC); CD4 = (60% CLPC); CD5 = (80% CPLC).
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