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Abstract I

Biscuits are ready to eat, convenient and inexpensive food product, containing digesti
dietary content of vital importance and made mostly from wheat flour. Overd
wheat flour at the expense of some other flour needs to be reviewed. As a result, f
walnut, an underutilized nut, was blended with wheat flour in the following pro
(29%:98%); B (4%:96%); C (6%:94%); D (8%:92%) and E (10%:90%), respecti
whole wheat flour served as the control. The flour blends were mixed with other
to produce biscuit and the samples were baked 180°C for 20-30 minutes. Bi
analysed for proximate composition, amino acid profile, and sensory eval

standard methods. The protein, moisture content, ash, crude-fat, crude-fibre and ¢
contents, respectively ranged thus: (9.27-14.28%), (4.35-6.05%), (2.13-2.54
16.81%), (0.62-1.16) and (60.37-69.05%), showing increase in nutrients of bise
enriched with African walnut compared to the control sample. The amino acid p
an increase in the amount of leucine (6.65-7.29), tryptophan (1.36-1.68) and
(1.04-1.23) in the samples containing walnut compared to the control. Sensory
showed that biscuit sample with 2% African walnut flour was better preferred and
it can be concluded that inclusion of African Walnut flour into biscuit producti
the nutritional composition, amino acid profile and consumer acceptability of the p
can equally improve the health status of consumers, their resistance to diseases a
prevent malnutrition among people of all age groups.

Introduction
Biscuits are snacks that are produced from unpalatable dough, which when baked in an
is transformed into an appetizing product (Onabanjo and Ighere, 2014). Biscuits
from the mixture of flour, water, baking powder and other optional ingredients suc
This snack is enjoyed by children and adults. Biscuits are a rich source of
carbohydrate, hence are energy giving food and a good source of protein and minerals
(Triticum spp.) is an ancient grain and one of the leading cereal crops, and ranked
world. It is used in making flour for leavened flat and steamed bread, biscuit, cook
breakfast cereal, pasta, noodles, couscous (Cauvain, 1998). It is a good source of
carbohydrates, minerals, B-group vitamins and dietary fiber. Grains refining
mineral and dietary fiber losses may have important consequences on diseases suc
bowel cancer, coronary artery disease, and diabetes (Shewry, 2007). As
consumption of unrefined grains may reduce the risk of these diseases. The health
effects of whole wheat or whole wheat based products are mainly due to the p
phytochemicals such as phenolic, carotenoids, lignans and vitamin E which accelerates
promoting events. 3
Walnuts are edible seeds, widely cultivated for their delicacy and are consumed as
refreshments. The tropical African walnut, known as Tefracarpidiun conop
Plukenetia conophora (Oyekale et al., 2015), belongs to the family Euphorbiaceae
al., 2009). The plant is popularly known as awusa or asala by the Yorubas, ukpa, of
okpokirinya in Igbo and gawudi bairi by Hausas.

Among the Bini tribe of Edo State Nigeria, it is known as okhue or okwe among (Ck
al.. 2015; Kanu et al., 2015). They are an excellent source of B-complex vitamin
vitamin E. rich source of minerals like manganese, copper, potassium, calciu n,
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cannot manufacture. The ash content of the biscuit samples ranged from 2.19% to 2.54% and
increased with increasing levels of the walnut flour. The protein content ranged from 9.27%
to 14.28% and similarly increased with increasing quantity of walnut flour. The control
sample A had the least crude protein content (9.27%) while Sample F had the highest
(14.28%). This confirmed earlier report that African walnut has a high protein content (Ndie
et al., 2010; Ekwe and Themeje, 2013). Significant differences (p<0.05) were recorded among
the samples for crude fibre (0.62%-1.16%). The carbohydrate content of the biscuit samples
ranged from 60.37%-69.05%. Generally, carbohydrate content was decreasing with
increasing quantity of the walnut flour.

Table 1: Proximate composition of biscuit samples (%)

Sample Moisture Crude fat Ash Crude protein ~ Crude fibre  Carbohydr ’

A 5.75"+0.02 14.19°+0.03 2.3°+0.00 9.27'+0.04 0.62°+0.02 69.05%(
5.22°40.03 14.62°+0.02  2.19°+0.03 11.84°+0.04 0.87"+0.04 65.27°04
4.37°+0.01 13.50'+0.03 2.45"+0.04 12.29%+0.11 1.05°£0.04 66360,

5.76°+0.04 15.81°40.28  2.34°+0.04 12.67°+0.57  0.96°+0.04 62.42%0,
6.05"+0.04 15.98°+0.04  2.51*+0.03 13.99%+0.04 1.12°+0.02 60.37"06

4.35%0.00 16.81%£0.02  2.54°+0.03  1428%0.02  1.16°+0.01 60.87°04

Values are means of duplicate readings (mean + standard deviation). Within each column, values with different
subscript differ significantly (<0.05).

A-100% Whole Wheat Flour B- 98% Whole Wheat flour, 2% African walnut
flour

C-96% Whole Wheat flour, 4% African walnut flour D- 94% Whole Wheat flour, 6% African walnut
flour E- 92% Whole Wheat flour, 8% African walnut flour F-90% Whole Wheat flour, 10% African
walnut flour

Amino acid composition

Amino acid profile of the biscuit samples is shown in Table 2. The outlined data revealed tha
the biscuit samples contained all the essential amino acids and are increasing in quantity with
increasing content of walnut flour. This implies an improvement in the nutritive content of
the biscuit samples. Leucine, followed by phenylalanine was the major amino acid present in
the biscuit samples. Other amino acid were present in fairly good quantities.

Mean sensory scores of the biscuit samples showed that there was significant (p< 0.05)
differences in appearance, hardness, aroma, taste, and overall acceptability (Table 3). The
appearance and hardness of the biscuit samples were strongly influenced by the substitution
level. Aroma scores were the same for all samples which signifies that the aroma of the
biscuit sample were not affected by the substitution level. Taste is an important attribute in
the acceptance of a food product. Among the biscuit samples, Sample A had the highest mean
score while the enriched samples had low mean scores. Sample C was the least preferred in
terms of aroma and appearance, while sample A was the most preferred in terms of aroma,
taste, hardness and overall acceptability.
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