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Abstract

Composite flour blends (acha, defatted soybean and groundnut flour) in the ratio of 100:0, 90:10, 90:5:5, 80:10:10,
70:15:15, 60:20:20 and 50:25:25 respectively were produced and analyzed for chemical properties. Biscuits and cakes
were produced from the flour blends and the mineral contents investigated using standard methods. The chemical
properties of the blends showed that sugar ranged from 1.53% to 3.66%, starch from 51.78-74.31%, amylose from 18.59
to 38.47%, while amylopectin by difference ranged from 30.52 to 45.43%. Moisture content ranged from 9.69 to 12.92%,
ash from 0.40 to 1.79%, fat from 0.60 to 9.79%, crude protein ranged from 7.48 to 29.38%, crude fiber from 3.76 to
8.55%, while total carbohydrate ranged from 41.26 to 74.44%. Sugar, amylopectin, ash, fat, protein and fiber contents
increased while starch, amylase, moisture, and total available carbohydrate decreased with an increase in substitution of
acha flour, indicating a significant (p<0.05) difference. The mineral analysis result of the biscuit produced ranged from
20.55 to 65.53 mg/kg, 16.17 to 46.20 mg/kg, 7.49 to 13.23 mg/kg, 5.43 to 11.12 mg/kg and 19.59 to 68.59 mg/kg
respectively for iron, calcium, potassium, zinc and magnesium. While the mineral content of the cake produced ranged
from 13.15 to 44.52 mg/kg, 12.51 to 24.90 mg/kg, 7.42 to 15-21 mg/kg, 6.70 to 14.92 mg/kg and 6.77 to 56.99 mg/kg for

iron, calcium, potassium, zinc and magnesium respectively.
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Introduction

Baked products provide an excellent opportunity to
incorporate food-grade fractions from grains, legumes or
other indigenous food sources. Cake is one the relished
and palatable baked product prepared from flour, sugar,
shortening, baking powder, egg and essence as principal
ingredients [1]. Biscuits are variety of quick breads
popular in different forms. This simple dough is generally
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rolled out, cut into small rounds, baked and served hot
according to Wheat food council [2]. They are made from
a combination of flour, shortening, leavening and milk or
water. Acha (Digitaria exilis) commonly referred to as
fonio, hungry rice Jideani & Akingbala [3] is probably one
of the oldest of African cereals [4]. The grains are widely
produced in Northern Nigeria and used for human
nutrition. They are processed and consumed as ‘tuwo’,
‘kunu’, ‘gote’and whole grains in soup and porridge [5].
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Acha is reported to have a high pentosan (3.3%), hence
high water absorption capacity that could be utilized in
baked goods Lasekan [6] and relatively evokes low sugar
on consumption Ayo, et al. [7], an advantage for diabetes.
Consumption of various bakery and confectionary
products is in high demand of time due to change in food
habit of people. Supplementing cereal flour with
inexpensive stable legumes/pulses such as soybean and
groundnut would help to improve the nutritional quality
of cereal based products. Hence the aim of this study is to
improve the quality of acha based biscuit and cake.

Materials and Methods

Acha Digitaria exilis (white) was bought from
Kasuwon Monday Gurmin Gwari Kaduna, soybean Glycine
max and groundnut Arachis hypogeal, wheat flour, sugar,
baking fat, eggs, milk, salt and baking powder were
bought from Mile 3 market Diobu, Port Harcourt.

Preparation of Acha Flour

Acha was manually cleaned by washing in clean tap
water using local calabash to wash and de-stoned by
sedimentation. Drained and dried in cabinet drier at 50°C
for 6 hrs. The resultant dried acha was milled into flour
using hammer mill (2014, hot model PC 180), according
to Olapade, et al. [8].

Preparation of Defatted Soybean Flour

Soybean was sorted and thoroughly washed in clean
water running water and then sundried for 3-4 hours
(tempering). The tempered seeds were cracked in an
attrition type mill. Soybean hulls were removed by
manual winnowing and then soaked in water for 24hours.
It was then washed in clean running water and the grit
boiled for 5mins at 100°C, decanted and dried in an
electric oven at 60°C for 12hours and thereafter dried
soybean grit was milled to flour. The flour was mixed with
food grade hexane and allowed to stand for 1hour before
it was desolventized, pouring into a muslin cloth and
pressed using screw press and the residue oven dried at
70°C for 6hours to obtain defatted soybean flour,
according to the method of Clyde [9].

Preparation of Defatted Groundnut Flour

Groundnut seeds were sorted to remove extraneous
materials. Sorted seeds were subjected to roasting in
aluminium pot over charcoal fire and stirred at intervals
to ensure proper roasting for 20-25mins. Roasted seeds
were allowed to cool and dehulled manually by rubbing
and winnowing. The roasted seeds were milled in
laboratory attrition mill. The milled flour was diluted with
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food grade hexane at a ratio of 500g: 200ml of hexane and
allowed to stand for lhour. It was then desolventized by
pouring into a muslin cloth and pressed with a screw
press. The residue was oven dried at 70°C for 6hours to
obtain defatted groundnut flour, according to Fekria, et al.
[10].

Preparation of Flour Blends

Acha, defatted soybean and groundnut flour were
properly mixed in different ratios. 100% acha flour was
used as control and substitution up to 50% for both
defatted soybean and groundnut flour respectively (Table
1).

S/No | Sample Codes Ratio of Components
1 A 100:00:00
2 AS 90:10:00
3 AG 90:10:00
4 ASG 90:05:05
5 ASG 80:10:10
6 ASG 70:15:15
7 ASG 60:20:20
8 ASG 50:25:25

Table 1: Blend Formulation.

Keys: A = Acha flour, AS= Acha/defatted Soybean flour,
AG= Acha/defatted Groundnut flour, ASG= Acha/defatted
Soybean/defatted Groundnut flour.

Preparation of Biscuit

Biscuits were prepared from the blends and 100%
wheat flour used as control according to Olapade, et al. [8].
The sugar and baking fat were creamed together until
light and fluffy. Egg and flour were added to the mixture
followed by milk, salt and baking powder. The mixture
was thoroughly mixed into consistent dough. The dough
was rolled on flat surface and cut into predetermined size
and shape using a biscuit cutter. The dough was arranged
in pre-oiled trays and baked in a preheated laboratory
oven at 180°C for 12min. The biscuits were allowed to
cool to room temperature before packaging in air tight
Ziploc and stored for sensory evaluation (Table 2).

Ingredient Amount (g)
Flour 200
Sugar 100

Baking fat 100
Eggs 1 (Large)
Milk 30
Salt 1

Baking powder 1

Table 2: Recipe for the production of Biscuit.
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Preparation of Cake

The method of Ceserani, et al. [11] was adapted with
slight modification for the preparation of cake. The
margarine and sugar were creamed manually for 10min
in a stainless steel bowl until light and fluffy. The egg was
beaten for 3mins and added to the creamed mixture
gradually while beating continuously. Flour samples from
various composite blends and baking powder were
separately weighed and properly mixed and folded and
gradually folded into the mixture until batter was formed.
The batter was transferred into a cup cake pan and baked
in a pre-heated oven at 150°C for 45mins. Baked cake was
allowed to cool and packed in airtight Ziploc bags for
sensory evaluation (Table 3).

Ingredient Amount (g)
Flour 200
Sugar 120

Margarine 120
Egg 200
Baking powder 1

Table 3: Recipe for the production of Cake.

Chemical Properties

The moisture content, ash, protein, crude fibre, fat and
carbohydrate were determined according to a procedure
described by AOAC [12]. Amylose content of samples was
determined by the method described by Williams, et al.
[13], while amylopectin was calculated by difference as
reported by Eke- Ejiofor & Deedam [14]. Starch and sugar
was determined by the method described by Eke [15].

Mineral Analysis

The Mineral content of the samples was determined
using the wet method as described by Onwuka [16].
Calcium, iron, zinc, potassium and magnesium element
content was determined by atomic absorption
spectrophotometer.

Statistical Analysis

Data obtained for all the analysis carried out was
subjected to statistical analysis using the software SPSS

for windows version 21.0 statistical package (SPSS Inc.)
and the significant differences between the means were
analyzed using Duncan Multiple Range Test. All statistical
tests were performed at 5% significant level.

Results and Discussion

Table 4 shows the chemical analyses result of blends.
Sugar, ash, fat, and fiber content showed a significant
increase (p<0.05) with increase in substitution of defatted
soybean and groundnut flour which ranged from 1.53 to
3.66%, 0.40 to 1.79%, 0.60 to 9.79% and 3.76 to 8.55%
respectively, with a corresponding decrease in starch,
amylose, amylopectin, moisture and carbohydrate
contents with values ranging from 74.31 to 51.78%, 38.47
to 18.59%, 45.43 to 33.19%, 12.92 to 9.69% and 74.44 to
41.26% respectively, as the level of substitution of
defatted soybean and groundnut flour increased. The
results obtained were within the findings of Andrew [17]
who reported that 68% of carbohydrate in acha consists
of starch with 75% of that coming from amylopectin and
25% from amylose. The high level of carbohydrate is
desirable in the presence of water for baked products
because it forms a gel which is important for the
characteristic texture and structures of baked goods [18].
There was a significant decrease (p<0.05) in carbohydrate
content from 74.44 to 41.26% with a corresponding
significant increase (p>0.05) in energy as the substitution
of defatted soybean and groundnut flour increased. This
decrease in carbohydrate was expected with increase in
protein and fat content which resulted in dilution effect
[19]. Like most grains, acha has little soluble sugars of
about 1%. The result also indicated that acha flour
contained low amount of protein and fat 7.48% and 0.60%
respectively, which increased significantly (p<0.05) with
increase in defatted soybean and groundnut flour
substitution to 29.38% and 9.79(%) for protein and fat
respectively. There was a significant increase in (p<0.05)
in ash content and crude fibre as the substitution of
defatted soybean and groundnut flour increased.
Crowford [20] reported that majority of the carbohydrate
in soybean can be classified as dietary fiber (Table 4).

. Crude | Crude
Samples | Sugar | Starch | Amylose |Amylopectin MC Ash Fat - . TAC
Protein | Fibre
A 1.92f 74.312 28.90d 45.432 12.682b 0.40de | 0.60h 7.48f 4.16¢ | 74.44
AS 2.084 | 64.763 25.75¢ 39.07abe 12.46% 1.792 | 1.798 12.24¢ 7.11% | 66.26P
AG 1.538 | 68.992 38.47a 30.52¢ 12.92ab 0.25¢ | 3.19¢ 11.83¢ 3.97¢ | 67.85b
ASG 1.97¢ | 63.612 29.92b 37.33abc 13.092 0.65¢d | 2,59f | 11.83¢ 4.69¢ | 67.200
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ASG 2.05de | 68.78 29.29¢ 34.32abc 11.362bc 0.89¢ | 3.774 | 17.48d 3.76¢ | 62.73¢
ASG 2.53b | 59.712 24.21f 44.,572b 11.14bc 1.35> | 5.77¢ | 21.44¢ 4.49¢ | 55.82d
ASG 2.28¢ | 51.78d 19.37¢ 40.34abc 10.47¢ 1.602b | 6.84b | 26.45P 7.15> | 47.20e¢
ASG 3.662 | 64.904 18.59h 33.19bc 9.69¢ 1.602b | 9,792 | 29.38a 8.532 | 41.26f

Table 4: Chemical analysis (%) result of Acha, defatted Soybean and Groundnut flour blends.
Means with same superscripts in the same column are not significantly differently DMRT (p=0.05)
KEYS

A = Acha flour

AS =Acha flour/defatted soybean flour

AG =Acha flour/defatted groundnut flour

ASG =Acha flour/defatted soybean/groundnut flour

A (100:0) = Acha flour 100%

AS (90:10) = Acha flour 90%, Soybean flour 10%

AG (90:10) = Acha flour 90% Groundnut flour 10%

ASG (80:10:10) = Acha flour 80%, Soybean flour 10%, Groundnut flour 10%

ASG (70:15:15) = Acha flour 70%, Soybean flour 15%, Groundnut flour 15%

ASG (60:20:20) = Acha flour 60%, Soybean flour 20%, Groundnut flour 20%

ASG (50:25:25) = Acha flour 50%, Soybean flour 25%, Groundnut flour 25%

MC= Moisture Content

TAC=Total Available Carbohydrate

soybean and groundnut impacted on the iron (Fe) content
depending on the blend. Dabels, et al. [21] reported a
range of 6.98 to 39.82 (mg/100 g) irons for cookies
produced from blends of wheat, acha and mung beans.

Table 5 shows the mineral analysis result of the biscuit
samples produced from blends of acha, defatted soybean
and groundnut flour. Results shows that iron ranged from
20.55 to 65.53 (mg/kg), with sample has the least and
sample F as the highest, indicating that the inclusion of

Samples Fe Ca K Z Mg
A(A) 55.99+0.05¢ 46.20+0.08> 12.50+0.03b 11.12+0.022 68.59+0.012
B (AS) 29.65+0.018 16.17+£0.08P 8.94+0.03¢ 8.69+0.01P 27.76x0.07¢
C (AG) 46.81+0.094 39.41+0.00¢ 11.34+0.03¢ 4.91+0.00f 20.09+0.018
D (ASG) 58.46+0.17P 20.14+0.098 11.80£0.09¢ 8.73+0.01P 56.62+0.01P
E (ASG) 33.05+0.05f 25.55+0.234 9.00£0.03¢ 6.17+0.024 43.17+£0.02¢
F (ASG) 65.53+0.062 44.48+£0.112 13.23+0.072 10.99£0.01a 38.91+0.014
G (ASG) 35.32+0.08¢ 22.69+0.15f 7.66+0.00f 6.53+0.30¢ 21.59+0.03f
H (ASG) 20.55+0.05h 23.02+0.08¢ 7.49+0.008 5.43+0.01¢ 19.59+0.01h
Table 5: Mineral analyses (mg/kg) result for Biscuit produced from blends of Acha, defatted Soybean and Groundnut
flour.
Means with the same subscript in the same column are not significantly different (p=0.05)
Keys
A= Acha flour

AS= Acha flour/defatted soybean flour
AG= Acha flour/defatted groundnut flour

ASG= Acha flour/defatted soybean/defatted groundnut flour

A (100:0)= Acha flour 100%

AS (90:10)= Acha flour 90%, Soybean flour 10%

AG (90:10) = Acha flour 90% Groundnut flour 10%

ASG (80:10:10) = Acha flour 80%, Soybean flour 10%, Groundnut flour 10%
ASG (70:15:15) = Acha flour 70%, Soybean flour 15%, Groundnut flour 15%
ASG (60:20:20) = Acha flour 60%, Soybean flour 20%, Groundnut flour 20%
ASG (50:25:25) = Acha flour 50%, Soybean flour 25%, Groundnut flour 25
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Calcium and potassium content ranged from 16.17 to
46.20 (mg/kg) and 7.49 to 13.23 (mg/kg) respectively,
showing a significant decrease (p<0.05) with increase in
the level of substitution of defatted soybean and
groundnut flour with the exception of sample ASG
(70:15:15) which indicated an increase for both calcium
and potassium. The values for calcium and potassium are
lower than values reported by Ndife, et al. [22] which
ranged from 30.48 to 65.26 (mg/100g) and 412.47 to
460.82 (mg/100g) respectively, for cookies produced
from blends of whole-wheat and soybean flour. The
observed variations could be as a result of the different
cereals used for the flour blends.

Zinc content ranged from 5.43 to 11.12 (mg/kg)
showing a significant decrease (p<0.05) with increase in
level of substitution of defatted soybean and groundnut
flour with the exception of sample ASG (70:15:15) with

15% substitution each of both defatted soybean and
groundnut flour which was not significantly different
(p=0.05) from (100% acha). The value obtained were
slightly higher than values reported by Dabels, et al. [21]
which ranged from 2.71 to 6.00 (mg/100g) for cookies
produced from blends of wheat, acha and mung beans.
Inadequate intakes of micronutrients (iron and zinc) have
been associated with severe malnutrition [23].

Magnesium content, ranging from 19.59 to 68.59
(mg/kg) showed a significant decrease (p<0.05) with
increase in substitution of defatted soybean and
groundnut flour with (100% acha) flour having the
highest value. This is expected as acha has been reported
to be high in magnesium with a value of 849.0(mg/kg)
according to Victor, et al. [24]. Biscuit from sample ASG
(70:15:15) stood out in all the mineral analysis with the
exception of magnesium.

Samples Fe Ca K Z Mg

A (A) 44.52+0.042 21.62+0.004 10.09+0.034 10.06+0.014 56.99+0.012

B (AS) 13.15+0.07h 12.51+0.58¢ 15.21+0.062 14.92+0.022 25.59+0.074
C (AG) 19.96+0.08s 24.90+0.162 13.42+0.11b 10.80+0.02b 20.31+0.02f
D (ASG) 35.33+0.05P 21.10+0.20¢ 10.84+0.12¢ 10.31+0.02¢ 54.89+0.14b
E (ASG) 31.07+0.05¢ 19.49+0.06f 7.69+0.04f 8.71+0.05¢ 20.43+0.07¢
F (ASG) 33.99+0.09¢ 21.96+0.16d 8.50+0.04¢ 7.83+0.02f 32.46+0.07¢
G (ASG) 31.21+0.05¢ 22.60+0.09> 7.43+0.038 7.84+0.01f 17.46+0.11¢2
H (ASG) 24.18+0.09f 22.24+0.35b¢ 6.89+0.03h 6.70+0.028 16.77+0.01h

Table 6: Mineral analyses (mg/kg) result of Cakes produced from blends of Acha, defatted Soybean and Groundnut flour.
Means with the same subscripts in the same column are not significantly different (p=0.05)

Keys

W= Wheat flour (Control)

A= Acha flour

AS= Acha flour/defatted soybean flour
AG= Acha flour/defatted groundnut flour

ASG= Acha flour/defatted soybean/defatted groundnut flour

A (100:0) = Acha flour 100%
AS (90:10) = Acha flour 90%, Soybean flour 10%
AG (90:10) = Acha flour 90% Groundnut flour 10%

ASG (80:10:10) = Acha flour 80%, Soybean flour 10%, Groundnut flour 10%
ASG (70:15:15) = Acha flour 70%, Soybean flour 15%, Groundnut flour 15%
ASG (60:20:20) = Acha flour 60%, Soybean flour 20%, Groundnut flour 20%
ASG (50:25:25) = Acha flour 50%, Soybean flour 25%, Groundnut flour 25%

The mineral analysis for the cake samples in (Table 6)
showed that iron and magnesium content varied from
13.15 to 44.52 (mg/kg) and 16.77 to 56.99 (mg/kg)
respectively. The result showed a significant decrease
(p<0.05) with increase in substitution of defatted soybean
and groundnut flour for both minerals. This could be
attributed to the fact that acha have been reported to be
high in iron and magnesium with values as high as 133.6
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(mg/kg) and 849.0 (mg/kg) according to Victor, et al. [24].
Magnesium is involved in making proteins and releasing
energy and also it helps hold calcium in the enamel of the
teeth [25]. Potassium and zinc varied from 7.42 to 15.21
(mg/kg) and 6.70 to 14.92 (mg/kg) respectively
indicating a significant increase (p<0.05) with increase in
the level of substitution of defatted soybean and
groundnut flour though a decrease from 20% level of
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substitution and below. Sample AS (90:10) recorded the
highest value for both potassium and zinc. Soybean is
reported to be high in potassium according to Lokuruka
[26]. Ibeanu, et al. [27] reported a range of 1012 to 2310
(mg/100g) and 6.02 to 9.97 (mg/100g) for potassium and
zinc respectively for cake produced from blends of unripe
and ripe plantain flour and wheat. Zinc plays a role in the
breakdown of carbohydrate, cell division, cell growth and
healing of wound. Calcium ranging from 12.15 to
24.90(mg/kg) showed a significant increase (p<0.05) with
increase in substitution of defatted soybean and
groundnut flour with sample AG (90:10) as the highest
value for calcium. Mustapha, et al. [28] reported a value of
90.00 (mg/100g) for calcium in groundnut. Calcium is
essential for proper bone and teeth formation [23].

Conclusion

This study showed that the addition of defatted
soybean and groundnut flour positively affected the
chemical properties of acha flour. The protein, fat and ash
content of the composite flour increased from 7.48 to
29.38%, 0.60 to 9.79% and 0.40 to 1.60% respectively.
Biscuit made from the flour blend with 30% inclusion of
defatted soybean and groundnut flour stood out in all the
minerals assessed while cake with 10% inclusion of
defatted soybean and groundnut flour stood out. This is as
aresult of the improved quality of acha flour.

References

1. Chinma CE, Abu ]JO, Adani OP (2012) Proximate
composition, physical and sensory properties of non-
wheat cake from Acha and Bambara nut flour blends.
Nigerian Journal Nutri Sci 31(1): 7-11.

2. Wheat food Council (2015) Food reference.com.

3. Jideani JA, Akingbala JO (1993) Some physical
properties of acha (Digitaria exilis) and Iburu
(Digitaria iburua) Grains. ] Sci Food Agric 63: 369-
373.

4. NRC (1996) Lost crops of Africa. Grains-National
research  Council. National Academy  press
Washington DC 1: 59-75.

5. Jideani IA, Jideani VA (1999) Development on cereal
grains Digitaria exilis (acha) and Digitaria iburua
(iburu). Journal of Food Science and Technology
48(3) 251-259.

6. Lasekan O (1994) Chemical composition of acha flour.
Nigerian Food Journal 12: 19-23.

Bivan SK and Eke-Ejiofor J. Chemical and Mineral Analysis of Biscuits and Cakes Produced

10.

11.

12.

13.

14.

15.

16.

17.

18.

Ayo JA, Ibrahim A, Nkama I (2003) Effect of Acha
(Digitaria exilis) on the body weight, glucose blood
level, haemoglobin and packed column cell of rabbit.
Proceedings, National conference of the application of
Science for National Development, Mubi Adamawa
state, pp: 56.

Olapade AA, Aworh OC, Oluwole OB (2011) Quality
attributes of biscuit from Acha (Digitaria exilis) flour
supplemented with cowpea (Vigna unguiculata).
African Journal of Food Science and Technology 2(9):
198-203.

Clyde ES (2008) Technical foods consultant. Soy flour
products in baking Eagan press Hand book series.

Fekria AM, Isam AMA, Suha OA, Elfadil LB (2012)
Nutritional and funcational characterization of
defatted seed cake flour of too Sudanese groundnut
(Arachishypogaea) cultivars. International Food
Research Journal 19(2): 629-637.

Ceserani V, Kinton R (2008) Practical Cookery 10th
(Edn.). John Wiley and sons, New York.

AOAC (2012) Official methods of analysis, 19t (Edn.).
Association  of  official Analytical Chemists.
Washington.

William S, Akiko A (1970) Soyinfo centre. A Chapther
from the unpublished manuscript, History of
Soybeans and Soyfoods in Africa-part 1.

Eke-Ejiofor ], Deedam JN (2015) Effect of Tigernut
residue flour inclusion on the baking quality of
confectionaries. Journal of Food Research 4(5): 172-
180.

Eke ] (2006) Chemical, Functional and Pasting
properties of Starches and Tapioca produced from
selected hybrid cassava (Manihot esculenta Crantz)
Cultivars.

Onwuka GI (2005) Food analysis and instrumentation
theory and practice. Lagos, Nigeria. Naphati prints
2(4): 180-186.

Andrew A] (2016) Structure and nutritional
composition of fonio (Digitaria exilis). International
Science congress America. Int Res ] Biological Sci
2(1): 73-79.

Amendole (1972) Baker’s Manual and Quality baking
and pastry making by Joseph Amendole.

Copyright®© Bivan SK and Eke-Ejiofor J.

from Acha, Soybean and Groundnut Flour Blends. Food Sci Nutr Technol 2019, 4(1): 000170.


https://www.ajol.info/index.php/njns/article/view/84748
https://www.ajol.info/index.php/njns/article/view/84748
https://www.ajol.info/index.php/njns/article/view/84748
https://www.ajol.info/index.php/njns/article/view/84748
http://www.wheatfoods.org/
https://onlinelibrary.wiley.com/doi/pdf/10.1002/jsfa.2740630317
https://onlinelibrary.wiley.com/doi/pdf/10.1002/jsfa.2740630317
https://onlinelibrary.wiley.com/doi/pdf/10.1002/jsfa.2740630317
https://onlinelibrary.wiley.com/doi/pdf/10.1002/jsfa.2740630317
https://www.nap.edu/catalog/2305/lost-crops-of-africa-volume-i-grains
https://www.nap.edu/catalog/2305/lost-crops-of-africa-volume-i-grains
https://www.nap.edu/catalog/2305/lost-crops-of-africa-volume-i-grains
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3551164/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3551164/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3551164/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3551164/
https://www.scirp.org/(S(lz5mqp453edsnp55rrgjct55))/reference/ReferencesPapers.aspx?ReferenceID=1890931
https://www.scirp.org/(S(lz5mqp453edsnp55rrgjct55))/reference/ReferencesPapers.aspx?ReferenceID=1890931
https://www.scirp.org/(S(lz5mqp453edsnp55rrgjct55))/reference/ReferencesPapers.aspx?ReferenceID=1890931
http://www.sciepub.com/reference/51343
http://www.sciepub.com/reference/51343
http://www.sciepub.com/reference/51343
http://www.isca.in/IJBS/Archive/v2/i1/15.ISCA-IRJBS-2012-219.pdf
http://www.isca.in/IJBS/Archive/v2/i1/15.ISCA-IRJBS-2012-219.pdf
http://www.isca.in/IJBS/Archive/v2/i1/15.ISCA-IRJBS-2012-219.pdf
http://www.isca.in/IJBS/Archive/v2/i1/15.ISCA-IRJBS-2012-219.pdf

19.

20.

21.

22.

23.

Bivan SK and Eke-Ejiofor J. Chemical and Mineral Analysis of Biscuits and Cakes Produced

Food Science and Nutrition Technology

Anounye JC, Badifu GO, Inyang CU, Akapunam MA
(2006) Effects of extrusion processes variables on
amylose and pasting characteristics of acha and
soybean extrudates using response surface analysis.
American Journal of food Science and Technology
5(2):354-365.

Crowford GW (2006) East Asian Plant Domestication.
In: Archeology of East Asia in Miriam Stark (Ed),
Black Well, Oxford, pp: 81

Dabels N, Igbabul BD, Amoue ], Lorliam B (2014)
Nutritional composition, physical and sensory
properties of cookies from wheat, Acha and Mung
bran composite flour. International Journal of
Nutrition and food Sciences 5(6): 401-406.

Ndife], Kida F, Fagbemi S (2014) Production and
quality assessment of enriched cookies from whole
wheat and full fat soya. European Journal of Food
Science and Technology 2(1): 19-28.

Wardlaw GM, Kessel M (2002) Perspectives in
Nutrition. Mc Graw Hill, Boston, pp: 364-365.

24,

25.

26.

27.

28.

Victor JT, James DB (1991) Proximate and chemical
composition of Acha (Digitaria exilis) Grain. ] Sci food
Agric 56(4): 561-563.

Mehas KY, Rodgers SL (1997) Food science the
biochemistry of food and nutrition. 3 (Edn.). 35:
169-171.

Lokuruka MNI (2010) Soybean nutritional properties.
The good and the bad about soy foods consumption. A
review African Journal of food Agriculture nutrition
and development 10: 14-20.

Ibeanu V, Onyechi U, Ani P, Ohia C (2015)
Composition and sensory properties of plantain
cakes. African Journal of Food Science 5: 124-126.

Mustapha S, Mohammed UM, Adeosun NO, Matthew
TJ, Muhammed SS, et al. (2015) Nutritional and
functional characterization of undercorticated
groundnut (Arachis hypogaea). Seeds from Bosso
market, Minna, Nigerria. American journal of food
science and Tech 3(5): 126-131.

Copyright®© Bivan SK and Eke-Ejiofor J.

from Acha, Soybean and Groundnut Flour Blends. Food Sci Nutr Technol 2019, 4(1): 000170.


http://pubs.sciepub.com/ajfst/3/5/2/
http://pubs.sciepub.com/ajfst/3/5/2/
http://pubs.sciepub.com/ajfst/3/5/2/
http://pubs.sciepub.com/ajfst/3/5/2/
http://pubs.sciepub.com/ajfst/3/5/2/
http://pubs.sciepub.com/ajfst/3/5/2/
https://creativecommons.org/licenses/by/4.0/

	Abstract
	Introduction
	Materials and Methods
	Results and Discussion
	Conclusion
	References

