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Abstract: This study was conducted to evaluate the Bambara  groundnut as an animal feed in term of

chemical composition, and fermentation characteristics.  Samples were fractionated into pods, seeds and

hulls. Crude protein (CP), crude fiber (CF), Ash and Fat were determined. In vitro gas production was

carried out, in vitro organic matter digestibility (IOMD %) and metabolizable energy (ME MJ/kg DM)

were calculated. The values of CP were 24.98%, 5.56% and 15.30%, CF were 12.94%, 43.43% and

25.19%, Fat were 1.6%, 4.3% and 3.5% and Ash were 3.6%, 5.3% and 3.8% for seeds, hulls and pods

respectively. Organic matter digestibility was significantly (P<0.05) higher (62.71%) in seeds than in hulls

and pods (38.79%, 55.92%) respectively.  The metabolizable energy was significantly (P<0.05) higher

(10.78MJ/kg DM) in seed than in pods. Gas produced from the quickly degradable fraction (a) was higher

in hull (-1.63ml), than in seeds (-5.76ml), and pods (-4.61ml). The slowly degradable fraction (b) was

highest in seeds (60.32ml), and lowest in hull (23.41ml).  Potential gas production was significantly

(P<0.05) higher in seeds (54.56ml), than in hulls (21.78ml) while gas production rate fraction (c) was

significantly (P<0.05), highest in pods (9.20mlh ), and lowest in seeds (6.23mlh ). Crude protein was-1 -1

positively and significant (P<0.001), correlated with soluble fraction (a), degradable fraction (b) and

potential gas production (a+b). This result revealed that pods contain more or less medium CF content,

(25.19%) and high CP content, (15.30%) which is quite enough for animal feed where as hulls showed

the lowest fermentation activities, resulted in low  in vitro organic matter digestibility, (38.79%) hence

it may need physical or chemical treatment to improve it’s digestibility.                           .       
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INTRODUTION

Inadequate supplies and high shortage of food

protein in the world, particularly in developing

countries necessitate the search for new sources to

supplement or substitute the existing source of protein.

The leguminaceae have been given great attention for

utilization in a variety of food systems having

advantages of their wide distribution throughout the

world and their potentially high of protein content.

The Bambara groundnut (Vigna subterranean) is

important crop in many countries of tropical Africa,

Remy et al ,it produced in west Africa where it has[13]

along history of cultivation production as a small scale

for home consumption and the largest areas are to be

found in Zambia, Purse glove, . In Sudan this legume[12]

is cultivated in Western and South Eastern Sudan for

human consumption.

The seed makes complete food, as it contains

sufficient quantities of protein, carbohydrate and fat.

The aim of this study was to evaluate the Bamabara  

groundnut as animals feed.

MATERIAL AND METHOD

Bambara groundnut fruits, (Vigna subterranean) 

were fractionated into pods, seeds, and hulls. Proximate

analysis,  crude protein (CP), crude fiber (CF), Fat, and

Ash. were determine according to AOAC [1]

Pods, seeds and hulls  samples (200 mg DM) were

incubated in vitro with rumen fluid in calibrated glass

syringes of 100 ml following the procedures of Menke

and Steingass  in two successive runs. Rumen fluid[7]

was obtained from two fistulated steers fed alfalfa hay

ad libitum  and 1Kg each of concentrate mixture. Gas

production was recorded before incubation (0) and 3,

6, 12, 24, 48, 72 and 96 h after incubation. Total gas

values were corrected for blank. Cumulative gas

production data were fitted to the model of Ørskov and

McDonald,  using the following equation.[10]

p = a + b (1-exp )-c t

Where:

p represents gas volume (ml) at time t, 

a the gas produced from soluble fraction (ml), 
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b the gas produced from insoluble but fermentable

fraction (ml) (a+ b) the potential gas production (ml),

and c the rate constant of gas production during

incubation (ml h ).-1

The metabolizable energy (MJ/kg DM) content and

In vitro organic matter digestablity (IOMD %) of

leaves and pods were calculated using equations

suggested by Menke et al  as follows:[8]

ME (MJ/kg DM) = 2.20 + 0.136 GP + 0.057 CP

OMD (%) = 14.88 + 0.889 GP + 0.45 CP + 0.0651XA

Where 

GP: 24 h net gas production (ml/200 mg DM),

CP:Crudeprotein(%), 

XA: Ash content (%). 

The data was subjected to analysis of variance

according to the complete randomize design, Steel and

Torrie  The comparison among means was analyzed[14]

by the least significant difference using LSD procedure

of the Statisticx. 

RESULTS AND DISCUTIONS

Crude protein contents (CP%) were  significantly

(p<0.05) higher in seeds (24.98%), than in pods

(15.30%), and Hulls (5.56%), (Table 1)  CP content in

seeds was higher than that found by Omoikhoje  who[9 ]

reported 19.61% and Brough and Azam-Ali  who[3 ]

found 16.25%. In pods CP values were more or similar

to that found by Gibbon,  and lower than that[5]

obtained by ( Kari Kari,  and  Platt, .Crude fiber[6] [11] 

contents (CF) in hulls was significantly (p<0.05) higher

(43.43%) than in seeds (12.94%) (Table 1). These

results were higher than that reported by Aremu et al[2]

who found 4.1% in bambara groundnut seeds.

Bambara groundnut contain significantly (p<0.05),

higher amount of Fat in hull and pods (4.34%, 3.52%),

respectively, than in seeds (1.61%), this result may be

due to seasonality variation or storage.

The Ash content in hull was significantly (p<0.05)

higher 95.23%), than in seeds (3.6%). In vitro organic

mater digestibility (IOMD), for seeds (62.71%),  was

significantly (p<0.05) higher than that found in hulls

and pods, these values were higher than that reported

by Gibbon,  who found (51.2%57.0%), in seeds and[5]

hull respectively. Metabolizable energy (ME) was

significantly (p<0.05) higher in seeds (10.78 MJ/kg

DM), than in hull and pods, this may be due to the

high crude protein content in seeds.

The quickly degradable fraction (a), in this study

was higher in hull (-1.62ml), and lower in seeds and

pods (-5.76 ml, -4.61 ml) respectively, Table2. While

the slowly degradable fraction (b), was significantly

(P<0.05) lower in hulls (23.41 ml), than in seeds and

pods (60.32 ml and 42.32 ml) respectively. Similarly

the potential gas production (a+b), was significantly

lower in hulls (21.78 ml) than in seeds and pods

(54.56 ml and 37.70ml) respectively, Table2.

Generally the gas produced from protein sources

were less than that produced by carbohydrate, Cone,[4]

who found that the legumes are a relatively rich source

of protein which yield less gas than carbohydrate. Also

2 crude protein is less contributed in CO production

relative carbohydrate. 

Crude protein (CP) was positively correlated with

fraction (a), (b) and (a+b), Table3. this may be due to

relatively high CP content which represented ready

fermentable source for microbes.

Crude fibre (CF) was positively correlated with

fraction (a) and (c), but negatively correlated with

fraction (b) and (a+b) this may be due to the different

anatomy of material. 

Ash content was positively (P<0.001) correlated

with soluble fraction (a) and rate of fermentation

fraction (c) and negatively with the degradable fraction

(b) and potential gas production (a+b).

Conclusion: The nutritive values of seeds in terms

of high CP and energy, low CF and high digestibility

were best and regarded even for human consumption.

But hull having high CF with low digestibility,

therefore it may need physical and/or chemical

treatment or used as a bulky low quality roughage for

animal feed.

Table 1: Chemical com position % , In vitro organic matter digestibility (IOM D %) and M etabolizable energy (M E M J/kg DM ) of Bambara

groundnut.

Treatment CP% CF% Fat% Ash% IOMD% M E M J/kg DM

Seeds 24.983 12.940 1.607 3.607 62.717 10.784a c c c a a

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Hulls 5.56 43.427 4.340 5.272 38.787 5.073c a a a c c

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Pods 15.306b 25.193 3.523 3.845 55.917 8.393b b b b b

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

SEM 0.238 0.056 0.128 0.007 0.010 0.282

SEM  = Stander Error of means.

CP= crude protein, CF= crude fiber, IOM D= in vitro organic matter digestibility, ME= metabolizable energy

means in the same column with different superscripts were significantly (P<0.05) different.A bc 
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Table 2: The gas production parameter of Bambara groundnut: 

Treatment a(ml) b(ml) a+b(ml) C (mlh ) -1

Seeds -5.755 60.316 54.561 6.232b a a c

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Hulls -1.626a 23.409 21.783 7.524c c b

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Pods -4.613 42.317 37.704 9.195b b b a

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

SEM 0.601 1.151 0.959 0.004

SEM  = Stander Error of means.

 a =the gas produced from  soluble fraction (ml),  b=  the gas produced from insoluble but fermentable fraction (ml)   (a+ b)=  the potential

gas production (ml), and 

c=  the rate constant of gas production during incubation (ml h ).-1

means in the same column with different superscripts were significantly (P<0.05) different.A bc 

Table 3: Correlation between gas production parameter and chemical composition of Bambara groundnut 

Treatment CP CF Fat Ash

a 0.0038 0.0391 -0.063 0.122

-----------------------------------------------------------------------------------------------------------------------------------------------------

p-value p-value p-value p-value

-----------------------------------------------------------------------------------------------------------------------------------------------------

0.9869 0.8665 0.7863 0.5984

b 0.9818 -0.9784 -0.948 -0.9187

-----------------------------------------------------------------------------------------------------------------------------------------------------

p-value 0.00 p-value 0.00 p-value 0.00 p-value 0.00

a+b 0.9828 -0.9773 -0.9515 -0.9095

-----------------------------------------------------------------------------------------------------------------------------------------------------

p-value 0.00 p-value 0.00 p-value 0.00 p-value 0.00

c -0.3747 0.3083 0.4698 0.1001

-----------------------------------------------------------------------------------------------------------------------------------------------------

p-value p-value p-value p-value

-----------------------------------------------------------------------------------------------------------------------------------------------------

0.0943 0.1739 0.0316 0.666

CP = crude protein, CF = Crude fiber

a =the gas produced from soluble fraction (ml), b=  the gas produced from insoluble but ferm entable fraction (ml) (a+ b)=  the potential gas

production (ml), and c=  the rate constant of gas production during incubation (ml h ).-1
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