Original Research Article

Evaluation of the proximate contents of Bambara Groundnut Vigna subterranean
(L.)Verdc) grown in MadobiL GA, Kano state, Nigeria

Abstract

Introduction: Evaluating the proximate composition of locallyliméd crop with nutritional and
industrial potentials is atimely gestuseim:The study was to determine the proximate contents
of Bambara Groundnuf{gnasubterranea (L.) Verdc)grown in Madobi LGA, Kano state,
Nigeria.Design and Methodology: Samples were collected from different localittdghe LGA

to constitute composite sample out of which repredere sample was drawn for proximate
composition evaluation according to standard methofl AOAC. Results: The Bambara
groundnut grown in the study area show the meacepéage (%) protein (18.83+£0.49), lipids
(7.05+1.82), fiber (5.74+1.09), carbohydrate (6328%7), moisture (12.59+1.14) and ash
(3.52+0.22). The result indicates that Bambara ggdout grown in Madobicould be an excellent
source of protein, lipid, carbohydrate and minetamentsConclusion: it canbe concluded that
Bambara groundnut grown in Madobi LGA,Kano Sategexiahas nutritional potentials that can

alleviate nutritional problems in the area and lmelyavhen properly explored.
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| ntroduction

Bambara groundnut/{gnasubterranea (L.)Verdc.orVoandzeiasubterranea (L.)Thouars) is one
of the most valuable food crops in Africa and otparts of the world and has been identified as
the third most important grain legume in semi-gkfdca(Chomchalow, 1993). It is resistant to

high temperature and is suitable for marginal swileere other leguminous crops cannot be



grown(Collisionet al., 2000). In addition, it makes very little demandtbe soil and has a high
nutritive value. For these reasons, it is not priaméhe risk of total harvest failure even in low
and uncertain rainfall. Due to its high proteinualit is a very important crop for poor people in
Africa who cannot afford theexpensive animal pmotéBaryeh, 2001). It is a nutritionally
balanced seed containing essential amino acids asigboleucine, leucine, lysine, methionine,
phenylalanine, threonine and valine (lhekoronye ldgdddy, 1985; Alhassahal., 2013). Large
seeds are preferred over smaller ones, e.g. foasisnack and smaller seeds are ground into
flour for use in various recipes.

Bambara groundnut is a leguminous plant, oftensiciemed an inferior food eaten by
peasants, described as being ‘poor man’s meaty mbeer assumed the importance of a staple
food as did the cereal crops like wheat, rice, mamr barley. Yet, they play an important
synergistic role with staple foods both in meetmuritional requirements and fertilizing the soil
(Young, 1991). Of all foods, legumes most adegyatedet the recommended dietary guidelines
for healthful eating. They are high in carbohydratel dietary fiber, mostly low in fat, supply
adequate protein while being a good source of vitanand minerals (Messina, 2000). The
importance of grain legumes in the world is higle do their significance in human and animal
nutrition. Legume seeds can also become an induséw material with a wide range of non-
food applications (Kozlowslk# al., 1998). This work is aimed at determining the pnoie
content of Bambara groundnut grown in MadobiLGAnKatate,Nigeria.

Material and Methods
Material:
Reagents used such of analytical grade obtainedvi8l@hemical company includes;

Concentrated Sulphuric acid, Concentrated Hydrothlacid, Concentrated Nitric acid,



Boric acid, Sodium hydroxide pellets, Methyl redgd&im chloride, Potassium chloride,
Chloroform and Methanol.

Equipment used are includes; Weighing balance (dtetioledo), Top loading balance (pm
— 16 — K), Hot air oven (Kotterman D3165), Spectrajometer (Spectrum Lab 752s).

Sample collection and preparation

The sample of Bambara Groundny¥i@nasubterranea(L.)Verdc) used in this research was
collected from different farmers in MadobiLGA of K@ state, Nigeria, to constitute a composite
sample. Representative sample(1 kg) was dried lssnddeds were removed from the hulls and
brought to the Biochemistry laboratory, Bayero UWmsity Kano.The sample was ground to

powder and stored in plastic container.

Deter mination of proximate composition

The proximate composition of Bambara groundnuts ewanalyzed using the methods
describedin AOAC (2005).

Principles of the proximate content deter mination:

For moistureit involves the measurement of weigbt tue to evaporation of moisture in hot
air oven and the weight lost after drying to a ¢ans weight gives the quantity of the
samples’ moisture content,ash content was detedrbgegniting a known amount (5.0g) of
dried material — (moisture free) in a muffle furea@his is based on the fact that all organic
matter can be eventually burnt to produce water aartion (IV) oxide. For crude Fat, the
dried sample was placed in continuous extractoxhlet) and subjected to extraction with
acetone. The organic soluble substances thus remanee collected in a flask, dried and
weighed.For Carbohydrates content, the digestibtbahydrate content the sample involves

mainly free sugars, oligosaccharides and some aotysrides are first hydrolyzed into their



constituent monosaccharides by the use of acidsnidnosaccharides are then extracted and
reacted with anthrone to form a complex which absat 620nm (PomeranzamdMeloan,
1978). Crude Protein was determined from the taitabgen content of the sample, which is
mainly from the protein and other non-protein rggnous compounds such as amides and
ammonium compounds, the crude protein content faimdd by multiplying the nitrogen

content of foods by 6.25.

The equation for the digestion, distillation and thration processes are:

1. Conc.HSO, (NPLSOy
Organic matter £0

2. (NHy):SO,+ 2NaOH  ——— 2NH 2H,0O + NaSO,
NH;+ H.O —>» NiOH
NH, OH + HsBO;,  ——»  (NPpBOs+ H,0

(NH)2BOs+ HoSO, ——»  (NhpSOs+ H2 BOs

Result and Discussion

The proximate contents are presented in table &.pEnameters determined includes; moisture,
ash, protein, lipid, fiber and carbohydrate. Theuteshowed that Bambara groundnut is an
excellent source of protein, fiber and carbohydratee amount of fiber determined is of interest

(table 1).



Table 1. Proximate contents of Bambara groundnut grown in MadobiLGA town, Kano

state,Nigeria

Parameters % proximate contents

Moisture 12.59+1.14
Ash 53+0.22
Protein 18.83+0.49
Lipid 7.05+1.82
Fiber 5.74+1.09
Carbohydrate 63.37+£2.57

The estimated values are MEAN + SD, n = 5.
Discussion

The moisture content of the Bambragroundnut grawiadobi LGA found in this study agrees
with that obtained by Dupleet al(2004), who established a moisture content of 16.33.11%

in flour of four cultivars of Bambara groundnut,dathat of Yetundet al (2009) who found
moisture content of 11.09% in Bambara groundnut.@$ie content of 3.52+0.22 also agreed
with report of Ahmedet al(2010) (3.63%).The results also showed that Bamiganandnut
produced in the study area contain appreciable atofliprotein. The protein composition
obtained is similar to those ofFerial and Azza @0and Duplexet al(2004) with 17.70£0.44
and 18.83+0.30% values respectively. In terms pfdlicomposition the result obtained
(7.05£1.82%) support those of Duplest al(2004) (7.71%); Nwodo and Obinna (2011)
(7.35+0.02) and it however contradictsreport byldnil(1985) that the fat content of most grain
legumes do not exceed 3g/100g. Bambara groundngbméhe best among legumes in terms of
fats content and may provide right amount of fathiea diet. The fiber content of (5.74+1.09) is
similar to those obtained by Yeturatleal(2009) (5.12%) while carbohydrate composition
obtained (63.37+2.57) was similar to that of Dupk#xal(2004) (67.55+1.44). The results
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indicates that Bambara groundnut is an excellenrceoof protein, lipid, carbohydrate and
dietary fiber, whichpeople that cannot afford arirpeotein can resort to.Nwodo and Obinna
(2012) reported that Bambara groundnut is an inapbrfood source that can be exploited
particularly in the developing countries where éh& shortage in animal protein and under
nutrition. The combinations of plant proteins cailmvide adequate and balanced mixture of
essential amino acids(Nwodo and Obinna, 2012; Allv@sal., 2013).

The amount of fiber and carbohydrates observedis $tudy was also appreciable.
Though dietary fibers cannot be digested by hun&ngs, they have useful roles in providing
roughage that aids digestions (Eva, 1983). Diefdygrs reduce the risk of cardiovascular
diseases caused by high cholesterol level, by deitrg cholesterol levels in the body(Anderson
et al., 2009).Some types of soluble fibers bind to bitéds in the small intestine, making them
less likely to enter the body. This in turn reduchslesterol levels in the blood (Anderssiral .,
2009). Viscous soluble fibers may also attenuageathsorption of sugar, reduces sugar response
after eating, normalizes blood lipid levels and¢c®fermented in the colon, produce short-chain
fatty acids as by-products with wide-ranging phi@ecal activities. Insoluble fiber is associated
with reducedrisk of diabetes, but the mechanismwhbigh this occurs is unknown (Weickert and
Pfeiffer, 2008). One type of insoluble dietary fipeesistant starch has been shown to directly
increase insulin sensitivity in healthy people (Bdbonet al., 2003; Robertsost al., 2005), in
type 2 diabetes (Zhangt al., 2007), and in individuals with insulin resistangossibly
contributing to reduced risk of type 2 diabetes afgb reduces the risk of development of
obesity (Johnstosat al., 2010; Makiet al., 2012; Robertsod al., 2012). The role of dietary fiber
in reducing the risk of obesity is related to itsque physical and chemical properties that aid in

early signals of satiation and enhanced or proldraignals of satiety.



Base on this study, Bambara groundnut may be ugg@eédple with diabetes and obesity,
by virtue of its protein, and fiber contents. Thedatively high carbohydrate content may not
have significant in fact due to the fiber contewhich can weaken the absorption of sugar,
reduces its (sugar) response and increase inhisitevity. More research should therefore be
carried out in order to determine the glycemic indéwhole Bambara groundnut and as recipe.
The finding may therefore change the neglectinigudi toward Bambara groundnut to improve
production, utilization and industrialization.
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