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ABSTRACT
Keeping the quality of wheat-groundnut protein concentrate flour was investigated. Groundnut was processed into

groundnut protein-concentrate (GPC) and blended with wheat flour (WF) at ratios 100:0, 95:5, 90:10, 85:15 and

80:20 (WF:GPC). The blends were packaged in high-density polyethylene bags and were stored at ambient conditions

for eight weeks during which the proximate composition and functional properties were determined using standard

methods. There was a significant decrease in protein (30.58-18.71) and fat content (10.00-6.00) during storage while

the crude fiber significantly increased (0.99-0.89). The ash content (1.50-1.51) and moisture content (6.75-7.75) show

no significant difference throughout the period of storage. The bulk density showed a significant decrease (0.61-0.52)

during storage. Water and oil absorption capacity showed no significant difference (1.30-1.20). Storage period has a

significant effect on most of the analyzed parameter.
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INTRODUCTION

Wheat is the major cereal crop of the world and it is consumed
mainly in the form of bakery products such as bread, cakes, and
biscuits [1]. The suitability of wheat for the preparation of these
products is due to its gluten content which is responsible for the
formation of viscoelastic dough when hydrated with water [1].
Wheat contains complex carbohydrate, dietary fiber, a moderate
amount of protein, rich in minerals (such as magnesium,
calcium, and potassium), vitamin-B, vitamin-E and abundant in
antioxidants mostly carotenoids like beta-carotene [2]. Wheat has
been found to be limited in tryptophan and lysine, these
necessitated interest in research on flour from locally available
crops to produce composite flour to improve on the nutritional
quality of wheat flour-based product as well as reduce the high
cost associated with the importation of wheat [3-5]. The demand
for bakery products such as bread is increasing due to the fact
that they are ready-to-eat food items with good nutritive value,
low in fat and mostly used as breakfast all over the world [3].

Groundnut is one of the most important low price cash crop,
rich in essential nutrients like protein, minerals, and
antioxidants [6]. Incorporating groundnut protein concentrate
on wheat-based products helps in balancing some essential
nutrients [7]. The objective of this study is to increase the

protein content of the wheat flour both in quality and quantity
through the inclusion of groundnut protein concentrate due to
the fact that they lack some essential amino acid like tryptophan
and lysine and our objective was to observe its storage stability.

MATERIALS AND METHODS

Materials

Groundnuts (Arachis hypogeal) and wheat flour (Honeywell) were
obtained from Kure Central Market, Minna, Niger State.

Methods

Preparation of groundnut protein concentrate: Defatted
groundnut flour was produced using the procedure described by
Yu et al. [8] with slight modification. The groundnut seeds were
cleaned, sorted and roasted at 100℃ for 10 min and allowed to
cool after which it was de-coated by rubbing between hands and
blended using a master chef high-speed blender to obtain a
paste. About 500 g of the groundnut paste was defatted using
solvent extraction method. The groundnut paste was wrapped
with filter paper and put inside a solvent extractor. The N-
hexane was filled into a fat-free round bottom flask up to 2/3 of
the volume of the flask; the soxhlet apparatus was assembled and
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allowed to reflux for 6 h with a heating mantle (KDM 1000)
adjusted to (70-800)℃. The filter paper was removed from the
solvent extractor and air-dried for 48 h to remove solvent odor.
The dried groundnut flour was mixed with distilled water in the
ratio of 1:10 (w/v) and the pH of the mixture adjusted to 4.0-8.0
with 1.0N sodium hydroxide (NaOH) and HCL. The suspension
was centrifuged at 3500 rpm for 30 min. The supernatant was
discarded and the precipitate was re-suspended in the water at
ratio 1/10 (w/v) and stirred at room temperature for 1 h. The
suspension was centrifuged again at 3500 rpm for 30 min. The
supernatant was discarded and the precipitate was removed from

further use.

Formulation of blends of wheat flour and groundnut protein
concentrate: Wheat flour and groundnut protein concentrate
were blended (0/0 w/w) at the ratio 100:0, 95:5, 90:10, 85:15
and 80:20, with 100% wheat flour serving as a control sample.
All the samples were homogenized for uniformity.

Sample analyses: Moisture, ash, protein, fat, fibre, carbohydrate,
and peroxide values were determined using a standard method
[9]. Bulk density of the samples, water, and oil absorption
capacity were determined using the method outlined by
Onwuka [10]. Gelation capacity was determined using the
method described by Coffman and Garcia [11]. Foaming
capacity was determined using the method described by Lawhon
et al. [12]. Emulsifying capacity was determined using the
method described by Adebowale et al. [13].

All experiments were carried out in triplicate. Data obtained
were subjected to one-way analysis of variance while Duncan's
multiple range test was conducted to separate the means. These
were done using the Statistical Package for the Social Scientists
(SPSS version 16.0).

RESULTS AND DISCUSSION

Proximate composition of a blend of GPC and wheat
flour

The proximate composition of blends of ground protein
concentrate and wheat flour during storage is shown in Figures
1-6. Observation of the results from week two to week eight
shows a significant and progressive decrease in crude protein
and crude fat, while crude fibre increased. The decrease in
protein (30.58-18.71)% could be attributed to the rate of
proteolytic activities during storage occasioned by increased

activities of the enzyme lipase and lipoxidase [14]. The Ash
content shows no significant difference (1.50-1.50%). Ash gives
a quantitative estimation of minerals available in a given food
product, thus serves as a viable tool for nutritional evaluation

Figure 1: The crude protein content of wheat-GPC flour sample
during storage.

Figure 2: Fat content of wheat-GPC flour sample during storage.

Figure 3: Ash content of wheat-GPC flour sample during storage.

Moisture content (6.75-7.75%) show a significant difference
throughout the storage period (Figure 4). The moisture content
was fluctuating and this could be as a result of microbial
activities inside the packaging material that catalyzed the release
of organic acid as reported on cassava flake [16]. The packaging
materials used also has a low water vapor transmission rate as
well as higher microbiological activities [14]. There was a
significant difference in carbohydrate content (49.46-65.15%)
with sample (80:20) having the lowest carbohydrate level,
followed by sample (85:15, 90:10, 95:5) and (100:0) (Figure 5).
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the tube, dried in an oven at 40ºC, packaged and stored for

(10.00-6.00)

[15] (Figures1-3).

% during storage could be attributed to the lipolytic
)  [14]. The decrease in fat contentmoisture content (6.75-7.75 %



This could be due to the groundnut protein concentrate
inclusion level and decrease in other parameters. The peroxide
values are shown in Figure 6. There were significant differences
at (p ≤ 0.05). Low peroxide value indicates that the oil cannot
undergo oxidative deterioration on keeping for a longer period
[17].

Figure 4: The moisture content of wheat-GPC flour sample during
storage.

Figure 5: Carbohydrate content of wheat-GPC flour sample during
storage.

Figure 6: Peroxide value of wheat-GPC flour sample during storage.

Peroxide value shows a positive correlation with increasing
storage period. Increase in peroxide value could be attributed to
oxidative deterioration.

Effect of storage on the functional properties of the
blend

Functional properties of a food material describe how the food
behave during preparation, cooking and how they affect the
finished product in terms of how it looks, taste and feel. Thus,
food that has good functional properties will make an easy
blend with other foods and produce good quality end products.
Bulk density show significant decrease during storage from week
one to week eight. Bulk density is an indication of porosity of a
product which influences packaging design and could be used to
determine the type of packaging material required. Low bulk
density is important and desirable for infant ’ s foods [18].
Consumption of food item with low bulk density is nutritional
of importance because it encourages consumption of more
quantities of the lighter food item and thus, translate to more
nutrients for the consumer. Water absorption capacity is
important in consistency and bulking of products as well as
baking characteristics [19,20] shown in Figures 7-11.

 Bulk density of wheat-GPC flour sample during storage.

Figure 8: Water absorption of wheat-GPC flour sample during storage
difference.

Oil absorption shows a significant increase during storage from
week one to week eight from (0.30-2.20 g/cm3 ). This could be
as a result of the reduction in fat content occasioned by the
activities of lipolytic enzymes lipase and lipoxidase [14]. Fat acts
as flavor retainer and increases the palatability of foods. Oil
absorption is an important property in food formulation.
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Figure 7:



Figure 9: Oil absorption of wheat-GPC flour sample during storage

Figure 10: foaming capacity of wheat-GPC flour sample during storage.

Figure 11: Emulsification capacity of wheat-GPC flour sample during
storage.

CONCLUSION

This study showed the keeping quality of wheat-groundnut
protein concentrate flour. Changes occurred during the storage
period, the protein content, crude fat, oil absorption capacity,
bulk density, and emulsification capacity decreases with
increasing storage time, crude fibre, and peroxide increases
during storage while other parameters experience slight changes.
Protein concentrate flour increases the crude protein level of the

wheat flour but reduces with longer storage time. Generally, the
flour blends absorb more moisture with increasing storage time
which can affect its shelf life. After eight weeks of storage, the
flour blends show a good functional property especially lower
bulk density which aids easy transportation of product and
consumption of more quantity of lighter food and thus
translating to more nutrient for the consumer.
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