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SUMMARY

Animal producuon is. more prevalem than crop productlon in Bolsmm because this country is an
area pronc lo drought. However the migjor challenge to livestock owiiers is the production and
procurement of suitable animal feed,” _As a result most of the unimalg are free range and they feed on
grasses and browses. Generally these have a low protem conlent (4.2-10. 7%) and some of them are
poisonous. This study was undertaken to investigale other sotrces of mutrients. - The proximate
composmon energy, mineral and tannin contents of four landraoes of bambara groundnut which
thrives in poor soils and in drought prone areas were determined, Tlie ACAC methods were iised in the
detcnrunalmn The condensed tannin conient wis eslimated using tlic butanol/HC1 method . The range
of results (%) obtained were: energy 416.4-437.2 calories. dry matter 91.6-93.0. ¢rude protein 15.3-
17.3, crude fat 6, 6-73, ash 3.7-4.3, crude fibre 3.1-3.9, carbohydrate 60.2-63.6, and tannins 28-38
(mg/100 g). For the tmnerals the concem.ratlon in mg/100g were: P 517-642, Na 3.9-5.7, K 399-426,
Ca 2542, Mg 137-147, and Fe 7.5-12.2. The results indicated that the amount of crude protein,
carbollydrate P, K, and Mg would be useful in formulating livestock feeds i m Botswana This legume
can be used in supplementmg the a.mmal feeds currently used
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INTRODUCTION

Lweslock processmg is one of the ma,;or mdnsmes in Bols\mna The estimated liveslock {catle.
goais, sheep, -donkeys, harses, chicken, pigs) population in 1995 vas 9 'million (C.S. ©. 1999), of these
2.5 millien was cattle.. The livestock population i many times more than the human population of
1.5million. Becf is a major export commadity. . Tn 1997/98 15,264 tons of boncless beef were cxported
1o the European Union (Botswana Meat Commission, 1998). Because of the cutbreak of the Bovine
Spongiform Encephalopathy (BSE) disease, one of the requirements of the European Union is that cattle’
should not be fed with animal products. Therefore foeds sich as carcass meal, borie meal and poultry
wasle can no longer be used. A major challengé to livestock owners is the production and procurement
of suitable animal feed. Mpapho (2000) reparted. that the most popular system for feedmg for dairy
cattle is continuous grazing, The animals Teed on grasses and browses that are low in protein oontcnl
(4.2-10.7%) and some of them are poisonous.

Natural pastire is the main source of livestock feed in Bolswana Rainfall patterns are erralic
resulling i poor quality and quaitity of these pastures. Because of these factors farmers resort Lo

“alternative. means of oblaining aniinal fecd. These include harvesting and storing crop residues, and the
use . of locally available industrial by- products such as wheal bran and carcass meal. Soine
commercial farmers import ‘cattle feed such isluceme, (alfalfs, Medicago sativa} from South Africa
(Pelaclo and Karikari, 2000).  Mphapo (2000) observed that imported fecds are expensive and that
there is competition for industriat by-products, Agariga er al. (2000 a) noted that the cost of feeding is
the largest expenditure incurred by ostrich farmers. A way of reducing cost is the use of legume seeds. ‘
They have a high crude proiein, phosphorus and polassium content, which has resulted in their use as
supplementary feed for livestock. Most legumes have a crude protein content which is more than the
livestock maintenance requirément (7%j, and they can be used with cereals and industrial by-products
to enhance nutritional status of livestock (Pelaclo and Karikari, 2000). One legiwme that can be used is
the under utilised  crop, bambara groundnut. It is an annual herbaceoiss plant and the pods develop
under ground . The pods bear ne or two seeds. which are about 1.5cnt in diamcler. and arc smooth
rounded  or flattened and hard ( Nwokalo, 1996). The ¢colour may b white, cream, brown, red, mottled
or black . This crop grows in Sub Saharan Africa and it thrives in soils that are poor in nutrients (Doku
and’ Karikari, 1971y and in drought -prone arcas’ like Botswana.’ The seeds arc cultivated mainly for
‘food. However they can be used ag livestack ‘feed. In a feeding experiment with rabbits.in Botswana,
‘Agangd et'al (20009) concluded that bambara groundnut meal'or Lucetne can be fed as protein sources
to, rabbits. Oluyeml et al, 1976 sucoessﬁllly incloded raw autoclaved bambara groundnut seeds at 40%

“of the “basal tation fof élucks In ordcr to'meet the thallenge of providing feed for animals other feed
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sources are Yeing researched. This paper provides inforimation on the chemical composition of four -
landraces of bambara groundnut with a view of exploiting their potential as an‘anima] feed. The resulis
oblained were compared with those of comménly used- amimat feeds such as sun’ cured luccrne
(Medicago sativa) and lablab ( Lablab purpureus (L.Sweet).

MATERIALS AND METHODS

 Seeds of four landraces ,Gaborone speckled (black and white), Gaborone black, (black), OM2 (red).
and Dipiri red  red) were obtained from local farmers. The matored, undamaged seeds ¢100 g) of each
landrace  were milled in a Thomas-Wiley Laboratory mill to pass through aone mm sieve, The
weighed samples. were dried in the oven at ‘80° C to conslant weight and the dry matier calculated.
These samples were used to determine ‘crude protein. crude fibre, crude fal. and ash using e AOAC
(1996) procedures. Afl analyses were carried out in triplicate and the mean:calailated. Forthe -
determination of ‘asli two gram samiples were heated in pre weighed crucibles ina rmuflle furnace
(Laboon. Type RM7)- overnight at S00°C. They were allowed io cool to room -temperature ina
desiccator and then weighed. The crude fat was extracted using petroleum ether (40-60) as a solvent ina
Soxtec HTG system mapufactured by Tecator limited, Bristol, United Kingdom. The analysis of crude
fiber was according to Weende’s method (as specified by the manufacturer’s handbook) using a
Fibretec System M manufactured by Tecator. For the protein determitation the Kjeldahl method was
used o analyze the samples. Tlie nitrogen determined was converted to protein by multiplying by 6.25,
The Kieldahl apparatus was manufactured by Gerhardl Laboratory Instruments, West Genmany.
Carbohydrate (CHO) was calculated by difference. CHO =crude fibre '+ nilrogen froc extract (NFE)
wlere NFE= 100~ { %moisture +%crude fibre + % ciber extract + %crude protein). The digested
samples used for the protein determination were used [for the estimation of the minerals. The latter .
determined  were; Ca, K. Mg, Na, P. and Fe. Ca, Fe, and Mg were measured using a GBC 908 Atomic
Absorption  Spectrophotometer. ' P was  determined using  Shimadzu  Ultraviolet-Visible
spectrophotometer 1601 PC. Both Na and K were evaluated using a Coming 410 flame photometer.
For the condensed tannin determination, the samples were dried at 40°C. and extracted with 70%
aqueous acetone. Condensed  tannins were quantified using the butanol/HCI method of Makkar
(I995). Energy was estimated with a Sanyo Gallenkamp bomb calorimeter. The nutrient conteits of the
bambara groundnut analysed were compared with those of popularly vsed feeds; lucerné and lablab .

RESULTS AND DISCUSSION

.Details of the results arc given in Tables 1 and 2. Table 1 gives proximate composition and Table 2 .
the thineral contenis. The values (%) obtained were : dry matter $1.6-93.0. crude protein 15.2-17.3. ash
3.7-4.3. crude fal 6.6-7.3,crade fibre 3.1-3.9 and carbohydrate 60.2-63.6. The amount of dry maiter,
crude protein. crude fat. ash and carbohydrate were stmilar to those previously reported (Enwerc and
Hung. 1996: Amareifio ef al. .1997). The speckled landrace had the highest crude protein (17.3%) and
ush (4.3%) contents. These were significantly different form those of the other landraces.

Tahle 1. The'i)mximate composiﬁon and tannin contents of bambara groundnut.

Componert : : Land race .

-g/100 g DM G. spec. - G.black - - D. red OM2
Dry matter 91.8 922 93.0 96
Energy (kcal) 416.4 o 43058 o 4372 . 4261
Crude protein © 113 S EE] 155 o152
Crude . 66 72 _ 7.2 ' 73
Ash C43 _ 3y 3.7 S o3
Crude fibre 33 . 35 . - 31 39
Carbohydrate 60.2 ) 621 . . "63.6 ' eLT
C. innins, - 0.88 ) o063 . . 028 R X B

_(mg/100g) S 3

1.andraces.,G.spec, Gaborone speckled; G.black, Gaborone,black: D.red, Dipiri red‘. -,

The quantity. of crude fibre (3.1-3.9%) delermingd in this study is fess than the +.9% . obtained by
Enwere and Hung. (1996) .5.7-6,5 % noted by Amarieifio er al. (1997) and 3.2%repoited by
Aganga ef ol 2000b). The OM2 had the Thighest amount of fibre and it was different.from those ol the
other landraces, The energy value of 416.4- 437.2 kealories is wiore than the 367 kealories reported by
Duke -(1981). The result obtained shows that bambara groundnut is a good source of energy. The
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tannin contents  were low (28-88mg/100 g) compared with the 0.16-0.86 % (catechin equivalents)
reported by Amarteifio et af., {1998). - However a similar observation was made indicating that the
black landraces had more tannins than the red landraces. The low level of tannins is aocepmblc as they
‘may not precipitate the protein. .

Table 2 indicates that the Gaborone spcckled had the lughest concentranon of P, Na, K, Ca. Fe.
and Mg, when compared with the other landraces, The P, Na, K, and Ca contents were significantly
different from those of the other landraces. The Mg contents were not different from those of the other
landraces. The Na (3.9-5.7 mg/100 g), Mg ( 137-147 mg/100 g) and Fe( 7.5-12.2 mg/100 g) values are
simitar to those reporled( Amarteifio et af, 1997: Moholo, 1997; Aganga. 2000b), The P concentration
(517-642 mg/100: g) is slightly higher than the 310 mg/l()(}g (Nwokolo. 1987). 296mg/100 ¢
(Moholo,1997) and 214 mg/ 100 g (Aganga ef o/, 2000b } reported. The 399-426mg/ 100 g oblained
for K is much lower than the 1134-1435mg/ 100 g cited by (Amarteifio er af, 1997 yand 1300mg /100
g assessed by Aganga et al. (2000b). Similarly the concentration of Ca ( 25-42mg/100 g) was lower
than the reported values of 95.8-99.9 mg/ 100 g (Amarteifio ef al.,1997), and 78 mg/ 100 g (Moholo.
1997).but more than the l4mg/ 100 g ( Aganga. et al., 2000 b) previously reported, The differences
may be due to the different landraces analysed, management of crops and analytlcal methods used

Table 2. Mineral composmon of four Iandraccs of bambara groundnut .

Mineral - Landrace

mg/100 g DM G. spec, G. black : D.red OM2

P ) 642 - . 533 367 g 517

Na : 57 . 1.5 : 43 N
K . 4259 4093 - 3973 399.5

Ca .. 428 - 255 : 30.8 : 26.3

Fe. S122 120 75 - : P13

g - : - 1473 [42.8 - 137 . ) 137.8

Table 3 compares the ¢rude protein, criide fibre, Ca, P. Mg , Na, - K and Fe contents of sun cured
lucerne. ‘and lablab, with those of the mean values for bambara groundnut. The crude protein of 15.9%
for bambara is similar to the 16.0% and 16,6% for sun cured lucerne and lablab respectively. It is more
than twice the required livestock maintenance value of 7%. The crude fitre content of 3.4% s low
compared with the 32% and 30.3% for sun cured lucerne and lablab respectively, Calcium. Potassium
and phospliorus are imporfant minerals in animal nutrition. The amount of phosphorus in bambara
groundnut (0.56%) is more than that of sun cured lucerne (0,)9%) and fablab (0. [8%). For the other
minerals Ca, Mg, Na. K and  Fe. the amounts in'sun cured lucerne and lablab are more than that of
bambdra groundnut. Since lucethie is imported and it is expensive, il can be supplemented with
bambara groundnut. The levels of crude protein, ‘carbohydrate, condensed tannins, K, P-and Mg
indicated that bambara groundnut could be ' valuable in formulaung feed stuff. One or all of the four :
Jandraces can be used as a feed supplement. . : .

Table 3, Comparison of the nutrlent content of § sun cared lucerne, Iablab and bambara groundnut

meql .

Nutrient(%) = Sun cured lucerne - *Lablab : B'lmbara meal
Crude protein ' o 6.0 g 16.6 139
Crude fiber ) 32 . 303 S35
Ca 116 i 1.06 0.03
P 0.19 - 0,18 . 0.56
Mg 0.24 R Y11 0.14
Na 0.03 S 0.62 - . 0,005
K ’ © 168 ) 1.93 ) 0.41
Fe (ppm) : : 195 ) 300 107

Source-"* Macula, ¢f al. (1995) . #Aganga emcENsmamW'l M. (1997),

CONCLUSION -

The amount of crude protein. . carbohydrate. P, K and Mg would be useful in fornwlating livestock
feeds. Bambara groundnut can be used in supplementing animai feeds currently being used.
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