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Abstract 
The work reports on the nutritional potential of the forage leaves of Elaeis 
guineensis (var. dura), Elaeis guineensis (var. tenera), Manniophyton flavum, 
Alchornea cordifolia, Aspilia africana, Panicium maximum and Costus afer 
which are currently used in feeding livestock in Nigeria. The findings indicate 
composition ranged from crude lipid (1.94-5.00%), crude protein (7.01-15%), 
crude fibre (2.80-19.0%, total carbohydrate (53.3— 8.03%) and ash content 
(3.3-17.0%) based on D. M. while the moisture content ranged from 64.4 to 
91.5% of the wet mass. With the exception of Alchornea cordifolia which has 
the lowest ash content of 3.30%, these forage leaves have reasonably high 
mineral content. The forages also contain phytic acid (0.10-0.28), cyanide 
(0.32-1.84) and oxalate (0.90 to 30.1mg/100g). The levels of these toxins are 
too low to result in toxicity to livestock. 

Introduction 

Elaeis guineensis (var. dura and var. tenera) are cultivated primarily for vegetable oil and palm-

wine production but its leaves are commonly used for feeding goats in Southern Nigeria. (Hartley, 1977; 

Morah, 1986 and 1995) Panicum maximum (guinea grass) is used in Nigeria as local feed for cattle, 

goats, sheep and rabbits. Manniophyton flavum, Alchornea cordifolia, Aspilia africana and Costus afer 

are also used as goat, sheep and rabbit feeds. 

There is a growing awareness for increasing ruminant production as a potential measure to 

bridge the deficiencies in animal protein intake in Nigeria. Inadequate feeding is one of the principal 

factors affecting performance, growth and sexual maturity in ruminants. It is in light of this that the 

present study is done on the proximate composition and the mineral composition of these tropical 

forages commonly used as livestock feeds. 

Materials And Methods 

Leaves from Elaeis guineensis (var. dura), Elaeis guineensis (var. tenera), manniophyton 

flavum, Alchornea cordifolia, Aspilia africana, Panicum maximum and Costus afer were collected from 

the Obufa Esuk Beach area within the Calabar Campus of the University of Calabar, Nigeria. Proximate 

analyses for moisture, crude protein, crude lipid, crude fibre, carbohydrate and ash content as well as the 

determination of K, Na, Ca, Mg, Fe, Mn, Zn, P and such toxicant as oxalate, cyanide and phytic acid in 

the mentioned species were undertaken using the procedures of AO AC (1975). 

Results and Discussion 

Table 1 shows that the moisture content varied from 64.4% in Alchornea cordifolia to 91.5% in 

Costus afer. This level of water could be considered sufficient to sustain livestock. The crude lipid level 

ranged from 1.94 to 5.00%; in addition to serving as a source of energy in the body, lipid aids in the 

absorption of vitamin A, calcium, etc. The yield of milk is known to be reduced in dairy cows when they 

are fed on concentrate mixtures too low in fat (Morrison, 1961). 

The crude protein content ranged from 7.70% in Elaeis guineensis var. dura to 15.% in C. afer 

(Table 1). This is high enough to make these forage leaves good sources of protein to ruminants. Low 

dietary intakes of protein will lead to severe deterioration of the body conditions. Protein deficiency 

leads to bone disorder which clinically resembles osteomalacia in cattle fed with adequate levels of 

minerals (Habbitt, 1988). Some of the amino acids resulting from digestion of proteins are degraded by 

rumen microorganisms into ammonia, carbon dioxide and fatty acids. Habbitt (1988) report that if the 

rate of deamination is fast, the released ammonia will not be completely trapped by these rumen 

microbes for synthesis of their own amino acids. Absorption of the excess ammonia in the intestine may 

lead to ammonia toxicity. Efficiency of ammonia capture within the rumen depends on the availability of 

the dietary carbohydrate for microbial protein synthesis. However, the high 
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not lead to ammonia toxicity when the leaves are used as feed for ruminants. The high levels of lipid and 
carbohydrate (Table 1) reported for these forages indicate that they may be considered as high energy 
concentrated feeds. 

The crude fibre and ash content ranged from 2.80 to 19.0% and 3.33 to 17.0%) respectively, 

(Table 1). The level of various minerals in mg/lOOg of these forage leaves are shown in Table 2. The 

levels of such essential minerals as sodium, potassium and magnesium obtained in these forages are 

adequate for the normal functioning of the animal body. The values of calcium ranged from 10.0 in A. 

cordifolia to 58.3 in P. maximum while phosphorous levels ranged from 0.23 in C. afer to 54.0 in P. 
maximum. Calcium is required for bone formation and muscle contraction, while phosphorous, an 

important constituent of bones, is a vital ingredient of the chief proteins of the cell nuclei, etc (Morrison, 

1961). Deficiency of calcium and phosphorous or failure to utilize them because of lack of vitamin leads 

to rickets in young animals and osteomalacia in mature animals. 

The level of iron ranged from 0.52 to 18.0mg/100g (Table 2). Iron is an important component of 

haemoglobin and almost all cytochromes that participate in electron transport chain (Underwood, 1971). 

Zinc, which is also present, is required for normal growth and sexual maturation. With the exception of 

A. coradifolia, the level of the analysed mineral element in the forage leaves under study are high 

enough to make them good sources of these minerals to livestock (Underwood, 1971). However, 

bioavailability of the minerals to the ruminant is affected by the presence of toxicants such as phytic 

acid, cyanide, oxalates, etc. (Munro et al, 1969). 

Table 2 summarizes the levels of toxicants in these forage leaves. Phytic acid values of the 

various species ranged from 0.10 to 0.28mg/100g. Phytic acid is known to form insoluble complexes 

with divalent metal ions such as Zn2+, Ca2+ and Mg2+ (Morah et al, 1997). This renders the elements 

unavailable for absorption in the animal system (Underwood, 1971). The oxalate levels ranged from 0.90 

to 30.1mg/100g; oxalates interfere with the utilization of phosphorous, iron and zinc and may result in 

precipitation of insoluble calcium oxalate in the kidney (Munro, 1969). The cyanide values of the 

species which ranged from 0.32 to 1.84mg/100g is found to be below the lethal dose (Munro, 1969; 

Morah, 1997). Although these toxins are present in these forage leaves, their levels are too low to cause 

toxicity to livestock. The results of this study indicate that these forages have good nutritional potential 

as ruminant feeds. 
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Table 1: Proximate Com position (mg/ OOOg of DM) of some Tropical Forage Leaves 
Sample Moisture Crude Lipid Crude Protein Crude Fibre Carbohydrate Asli 
Elaeis guineensis 

(var. dura) 

65.6 ±0.5 2.00 ±0.46 7.0 ±0.60 2.09 ±0.31 80.3 ±0.8 7.10± 0.17 

Elaesis guineensis 

(var. tenera) 

5.5 ±0.4 2. 60 ±0.39 8.55 ±0.50 2.80 ±0.28 77.4 ±0.7 8.60 ±0.38 

Manniopliyton 80.0 ±0.7 1.94 ±0.63 7.01 ±0.56 5.40 ±0.40 79.1 ±0.3 5.54 ±0.24 
Alchomea 
cordifolia 64.4 ±0.5 4.41 ±0.45 14.10 ± 0.30 9.00 ±0.45 69.2 ±0.5 3.30 ±0.09 

Aspilia 
Africana 66.7 ±0.6 , 3.96 ±0.50 9.51 ±0.80 11.20 ± 0.60 64.0 ±0.7 11.30 ±0.40 

Pancium 
maximum 80.5 ±0.8 5.00 ±0.60 8.30 ±0.40 16.40 ±0.50 53.3 ±0.9 17,00 ±0.31 

Costus afer 91. ±0.5 3.58 ±0.35 15.0 ±0.90 19.00 ±0.40 57.9 ±0.6 4.55 ±0.29 

* Mean ± standard Error for three determinations 
 

Table 2: Mineral Element anc Toxicant Composition (M Lg/lO
Og 

of MD) of some Tropical Leaves 
Sample K Na Ca Mg Fe Mn Zn P Phytic 

Add 

Cyanide Oxalate 

Elaeis 

guineensis (var. 

dura) 

23.0 192 87.0 101 4.15 1.84 1.44 0.78 0.11 1.82 13.3 

Elaesis 

guineensis (var. 

tenera 

22.1 161 50.8 106 18.2 1.83 1.44 1.35 0.10 1.84 13.8 

Manniophyton 

flavum 

16.7 
121 

59.9 143 3.75 57.8 . 
1.12 

49.0 
0.10 

0.35 29.0 

Alchornea 

cordifolia 

48.8 30.0 
10.0 

27 0.52 0.34 0.03 0.17 
0.18 

0.34 30.1 

Aspilia 

africana 

500 133 125 
100 

4.13 1.89 9.00 48.0 
0.22 

0.32 
8.20 

Panicum 

maximum 

650 367 583 
200 

13.8 3.89 5.40 54.0 
0.28 

0.54 
8.80 

Costus afer 102 68.4 22.5 43.8 2.32 0.40 0.10 0.25 0.12 0.34 0.90 
 


