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Abstract  
Cookies were produced from wheat and orange flesh sweet potato and 

cashew nuts flour blends. Orange flesh sweet potato and cashew nuts were 

processed into flour and it was used to substitute wheat flour at different 

ratios (100:0:0, 70:25:5, 60:35:5, 60:30:10 and 45:45:10), and was used to 

prepare cookies. The proximate, functional, physical and sensory properties 

of cookies produced from different ratios of wheat-orange flesh sweet potato 

and cashew nuts composite flour was investigated. The proximate results 

reveal that, the value of protein ranged between 12.83 to 17.02 %, fat 3.84 to 

4.50 %, moisture 13.23 to 13.95 %, fibre 2.32 to 3.88, ash 2.33 to 4.66 % and 

carbohydrate ranged from 55.99 to 65.45 respectively. The functional 

properties ranged as follows; bulk density 0.67 to 0.79 gcm3, water 

absorption capacity 1.21 to 1.52 g/g, oil absorption capacity 2.31 to 2.71 g/g, 

emulsion activity 58.72 to 60.55 %, emulsion stability 60.11 to 60.59 % and 

gelatinization temperature ranged from 69.34 to 70.82 oC. The sensory 

analysis revealed that there were no significant differences (p≥0.05) in taste 

and overall acceptability between the cookies samples, but there were 

significant differences in texture, aroma and appearance between cookies 

samples. The experiments produced cookies of acceptable qualities from all 

ratios of wheat-potato and cashew nuts flour that was used.  
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Introduction 
Composite flour can be described as a 

mixture of several ours obtained from 

root, tuber, cereal and legume, with or 

without the addition of wheat our, 

which is created to satisfy specific 

functional characteristics and nutrient 

composition (Olapade and Adeyemo, 

2014). Cookies, otherwise known as 

biscuits, are popular cereal foods, 

commonly consumed by the populace, 

especially among the pre-school and 

school aged children, in Nigeria. 

Cookies are ready- to-eat, convenient 

and inexpensive food snacks produced 

from unpalatable dough that is 

transformed into a light porous, 

readily digestible and appetizing 

product through the application of 

heat. The principal ingredients are 

wheat our, fat, sugar and water, while 

other optional ingredients include 

milk, salt, flavoring agent, aerating 

agent and other food additives 

(Olapade and Adeyemo, 2014). 

Wheat flour the main ingredient for 

cookies is mainly imported to Nigeria 

because of unfavorable climatic 

conditions for its commercial growth 

(FAO, 2010). This importation places 

a considerable burden on the foreign 

exchange reserve of Nigeria's 

economy. In an effort to help the third 

world countries reduce their 

importation, the FAO in 1957 started 

a study on the technological feasibility 

of the use of composite oursfor the 

production of cookies, bread and 

pastry products. Cookies have been 

suggested as a better use of composite 

flour than bread due to their ready to 

eat form, wide consumption, 

relatively long shelf life and good 

eating quality (Olapade and Adeyemo, 

2014). 

Sweet potato is an important food 

security crop and a short-term crop 

consumed boiled and mashed or fried. 

It is mono-cropped or intercropped in 

complex cropping systems with some 

staple crops such as yam and maize. It 

has also been identified as the least 

expensive, year round source of 

dietary, vitamin A, especially the 

orange-fleshed type among the poor; 

the crop is cheap, can be purchased in 

affordable units and is easily 

cultivated, yet it is facing a lot of 

production and post-harvest, the 

Sweet potato roots are rich in starch, 

sugar, vitamin C, β-carotene, iron, and 

several other minerals (Ellong et al., 

2014). 

Keywords: Proximate, Flour, Bulk density, emulsion stability, cashew nuts. 
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Cashews (Anarcadium Occidentale) are very nutritious and power houses of 

essential minerals, including copper, calcium, magnesium, iron phosphorus, 

potassium and zinc. Sodium is also present in very small quantity. Cashews 

(nuts) are vital for the health development of bones, muscles and tissue and 

body organs. It contains low amount of sugar and making them safe for diabetic 

patients. (Bavrer. 2014). The objective of this study was therefore to investigate 

the effect of supplanting wheat flour with orange flesh sweet potato and cashew 

nut powder on the proximate composition and nutritional quality of cookies. 

 

MATERIALS AND METHODS 

Source of Raw Materials 

Wheat flour, salt, sugar, and dry baker’s yeast were purchased from a local 

market in Kaura Namoda, Zamfara State. Orange flesh sweet potatoes and 

cashew nuts were purchased from a farmer at Kaduna State. Equipments such 

as blender, mixer, kneader, bowl, knife, digital weighing scale, measuring 

cylinder, baking pans and oven were obtained in the Food processing laboratory 

of Department of Food Technology, Federal Polytechnic, Kaura Namoda. All 

other chemicals used were of analytical grade. The raw materials were properly 

cleaned by removing extraneous matter prior to their subjection to different 

processing treatments. 

 

Preparation of Raw Materials 

 

Preparation of Orange flesh Sweet Potato Flour 

The orange flesh sweet potato flour was produced using the method described 

by (Avula, 2005). The sweet potato tubers were peeled and cut into thin pieces 

manually. The potato slices were then immersed in (1%) potassium 

metabisulphite for 30 min to prevent browning reactions. Drying of sweet 

potato slices was done in an oven at 45°C till constant weight. The dried sweet 

potato chips were milled into flour using the laboratory grinder and passed 

through 250 μm mesh sieve, packed in airtight containers and stored in the 

refrigerator till further use. The flow chart for the production of sweet potato 

flour is shown in Figure 1. 
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   Orange flesh sweet potato tubers 

   Sorting/grading 

    Washing 

    Peeling 

    Slicing 

 Soaking in (1 %) potassium metabisulphite for 20min 

    Drying at 45oC 

    Milling 

  Sieving to pass through 250 µm sieve 

   Orange flesh sweet potato flour 

Fig. 1. Flow chart for production of orange flesh sweet potato flour.  

Source: Modified (Avula, 2005) 

 

Processing of cashew nuts Flour 

The method of (Russel, 1979) with modification was used in the processing of 

cashew nuts flour. The unroasted cashew nuts were sorted to remove the stones, 

dirts and unwholesome cashew nuts. The nuts were soaked in water for two 

minutes and sun dried ready for roasting. The nuts were roasted for fifteen 

minutes using the open pan roasting method. The wood hammer was used for 

manual shelling of the nuts. The roasted cashew nuts were oven dried and the 



237  africascholarpublications@gmail.com                                                                               

 2019 

 
 

peels or covering tasta were removed by squeezing and then winnowed to obtain 

the cream coloured cashew nuts. After grading, the roasted cashew nuts were 

milled using ATLAS milling machine (model no. YL 112M-4, Japan) and 

sieved (0.3 mm aperture size sieve). The cashew nuts flour was packaged in a 

polyethylene bag and stored at low temperature (5°C). 

 

Raw cashew nut seed 

 

Sun drying of raw seed 

 

Roasting 

 

Cutting/separation 

 

Drying of cashew kernel 

 

Peeling of kernels 

 

Grading 

 

Milling/Grinding 

 

Packaging/Labelling 

 

Cashew nut flour 

Fig 1 Flow Chart for the Production of Cashew nut Flour 

Source; Russel (1979) 
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Production of Cookies. 

The  cookies  were  prepared  using  the  method  described  by  (Bashir et al., 

2015) with  slight  modifications. Biscuits were prepared from the blends and 

100% wheat flour according to the formulation shown in Table 3. 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 

wooden 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 operating at 180 oC for 45 min. The biscuits were allowed to cool down to 

the room temperature before packaged in polythene bags and stored for 

evaluation. 

 

Weighed all ingredients 

Creaming of sweeteners (sucralose) and shortening for 10 min 

Mix flour and other ingredients for 3 min in mixer 

Kneading 

Resting of dough for 30 min 

Cutting of dough in small parts 

Molded in desired shapes 

Placed in greased trays 

Baked in preheated oven (180 °C for 45 min) 

Cool cookies for 5-10 min 

Take out from the tray and cool completely and pack 

Cookies 

Packaging 
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Plate 3: Flow Chart for Cookies production 

Source: (Bashir et al., 2015) 

 

Determination of functional properties of the composite the flour blends. 

Bulk density 

A 50 g the flour sample was weight into a 100 ml measuring cylinder. The 

cylinder was tapped continuously until a constant volume was obtained. The 

bulk density (g cm-3) was calculated as weight of flour (g) divided by flour 

volume (cm3) (Onwuka, 2005). 

 

Wettabillity 

The method described by (Onwuka, 2005) was used. One gram of each of the 

flour samples was weighed out using an analytical balance and were each added 

into a 25ml graduated measuring cylinder with a diameter of 1cm. the finger 

was then placed over the open end of the cylinder in each case, inverted and 

was clamped at a height of 10cm from the surface of a 600ml beaker containing 

500ml of distilled water. The finger was then removed and the test sample was 

allowed to be dumped. The wettability was recorded as the time required for the 

sample to become completely wet. 

 

Gelatinization  

Gelatinization temperature was determined by (Onwuka, 2005). 1 g flour 

sample was weighed accurately in triplicate and transferred to 20 ml screw 

capped tubes. 10 ml of water was added to each sample. The samples were 

heated slowly in a water bath until they formed a solid gel.  At complete gel 

formation, the respective temperature was measured and taken as gelatinization 

temperature. 

 

Water and Oil absorption capacity 

Water and oil absorption capacities of the flour samples were determined by 

(Onwuka, 2005) methods. One gram of the flour was mixed with 10 ml of 

water/oil in a centrifuge tube and allowed to stand at room temperature (30 ± 

2ºC) for 1 h. It was then centrifuged at 200 x g for 30 min. The volume of water 
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or oil on the sediment water measured. Water and oil absorption capacities were 

calculated as ml of water or oil absorbed per gram of flour. 

 

Proximate Analysis 

Proximate composition of the cookies samples were analyzed for its moisture, 

carbohydrate, crude protein, crude fat, crude ash, and crude fibre contents.  

 

Moisture Determination 

Moisture content was determined using the air oven dry method (AOAC, 2012). 

A clean dish with a lid was dried in an oven at 100°C for 30min. It was cooled 

in desiccators and weighed. Two (2) grams of sample was then weighed into 

the dish. The dish with its content was then put in the oven at 105°C and dried 

to a fairly constant weight. The loss in weight from the original sample (before 

heating) was reported as percentage moisture. 

% 𝑴𝒐𝒊𝒔𝒕𝒖𝒓𝒆 =
𝒘𝒆𝒊𝒈𝒉𝒕 𝒍𝒐𝒔𝒔 (𝑾𝟐−𝑾𝟑)

𝑾𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝑺𝒂𝒎𝒑𝒍𝒆 (𝑾𝟐−𝑾𝟏)
 𝒙 𝟏𝟎𝟎  ……………………… (1) 

Where: W1 = weight of dish, W2 = weight of dish + sample before drying, W3 = 

weight of dish + sample after drying. 

 

Crude Protein Determination 

The Kjeldahl method as described by AOAC (2012) was used to determine the 

percentage crude protein. Two (2) grams of sample was weighed into a Kjeldahl 

digestion flask using a digital weighing balance (3000g x 0.01g 6.6LB). A 

catalyst mixture weighing 0.88g (96% anhydrous sodium sulphate, 3.5% copper 

sulphate and 0.5% selenium dioxide) was added. Concentrated sulphuric acid 

(7ml) was added and swirled to mix content. The Kjeldahl flask was heated 

gently in an inclined position in the fume chamber until no particles of the 

sample was adhered to the side of flask. The solution was heated more strongly 

to make the liquid boil with intermittent shaking of the flask until clear solution 

was obtained. The solution was allowed to cool and diluted to 25ml with 

distilled water in a volumetric flask. Ten (10) ml of diluted digest was 

transferred into a steam distillation apparatus. The digest was made alkaline 

with 8ml of 40% NaOH. To the receiving flask, 5ml of 2% boric acid solution 

was added and 3 drops of mixed indicator was dropped. The distillation 

apparatus was connected to the receiving flask with the delivery tube dipped 
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into the 100ml conical flask and titrated with 0.01 HCl. A blank titration was 

done. The percentagenitrogen was calculated from the formula: 

% 𝑵𝒊𝒕𝒓𝒐𝒈𝒆𝒏 =
(𝑺−𝑩)×𝟎.𝟎𝟎𝟏𝟒×𝟏𝟎𝟎×𝑫

𝒔𝒂𝒎𝒑𝒍𝒆 𝒘𝒆𝒊𝒈𝒉𝒕
 ……………………… (2) 

Where, S = sample titre, B = Blank titre, S - B = Corrected titre, D = Diluted 

factor 

% Crude Protein = % Nitrogenx 6.25 (correction factor). 

 

Crude Fat Determination 

Fat was determined using Soxhlet method as described by AOAC 

(2012).Samples were weighed into a thimble and loose plug fat free cotton wool 

was fitted into the top of the thimble with its content inserted into the bottom 

extractor of the Soxhlet apparatus. Flat bottom flask (250ml) of known weight 

containing 150 – 200ml of 40 – 60°C hexane was fitted to the extractor. The 

apparatus was heated and fat extracted for 8h. The solvent was recovered and 

the flask (containing oil and solvent mixture) was transferredinto a hot air oven 

at 105oC for 1 h to remove the residual moisture and to evaporate the solvent. 

It was later transferred into desiccator to cool for 15 min before 

weighing.Percentagefat content was calculated as 

% 𝑪𝒓𝒖𝒅𝒆 𝑭𝒂𝒕 =
𝒘𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝒆𝒙𝒕𝒓𝒂𝒄𝒕𝒆𝒅 𝒇𝒂𝒕

𝑾𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝑺𝒂𝒎𝒑𝒍𝒆
 𝒙 𝟏𝟎𝟎……………………… (3) 

 

Crude Fibre Determination 

The method described by AOAC (2012) was used for fibre determination. Two 

(2) grams of the sample was extracted using Diethyl ether. This was digested 

and filtered through the california Buchner system. The resulting residue was 

dried at 130 ± 2oC for 2 h, cooled in a dessicator and weighed. The residue was 

then transferred in to a muffle furnace and ignited at 550oC for 30 min, cooled 

and weighed. The percentagecrude fibre content was calculated as: 

% 𝑪𝒓𝒖𝒅𝒆 𝒇𝒊𝒃𝒓𝒆  =
 𝑳𝒐𝒔𝒔 𝒊𝒏 𝒘𝒆𝒊𝒈𝒉𝒕 𝒂𝒇𝒕𝒆𝒓 𝒊𝒏𝒄𝒊𝒏𝒆𝒓𝒂𝒕𝒊𝒐𝒏 

𝑾𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝒐𝒓𝒊𝒈𝒊𝒏𝒂𝒍 𝒇𝒐𝒐𝒅
 × 𝟏𝟎𝟎 ……………… (4) 

 

Ash Determination  

The AOAC (2012) method for determining ash content was used. Two (2) gram 

of sample was weighed into an ashing dish which had been pre-heated, cooled 

in a desiccator and weighed soon after reaching room temperature. The crucible 
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and content was then heated in a muffle furnace at 550°C for 6-7 h. The dish 

was cooled in desiccator and weighed soon after reaching room temperature. 

The total ash was calculated as percentage of the original sample weight. 

% 𝑨𝒔𝒉 =
(𝑾𝟑−𝑾𝟏)

(𝑾𝟐−𝑾𝟏)
 𝒙 𝟏𝟎𝟎……………………… (5) 

Where:  

W1 = Weight of empty crucible,  

W2 = Weight of crucible + sample before ashing,  

W3 = Weight of crucible + content after ashing. 

 

Carbohydrate Determination 

Carbohydrate content was determined by difference according to Ihekoronye 

and Ngoddy (1985) as follows: 

% 𝑪𝒂𝒓𝒃𝒐𝒉𝒚𝒅𝒓𝒂𝒕𝒆

= 𝟏𝟎𝟎

− (%𝒎𝒐𝒊𝒔𝒕𝒖𝒓𝒆 +%𝑷𝒓𝒐𝒕𝒆𝒊𝒏 +%𝑭𝒂𝒕 +%𝑨𝒔𝒉 

+  %𝑭𝒊𝒃𝒓𝒆)……𝟔 

 

Sensory Evaluation  

The five samples of the cookies were coded and presented to fifteen member 

panel of judges who are familiar with the product for sensory evaluation. The 

panelists scored the colour, flavor, taste, texture and overall acceptability of the 

bread using a nine point hedonic scale, where 9 indicates extremely like and 1 

extremely dislike (Ihekoronye and Ngoddy, 1985).  

 

Statistical Analysis  

All analytical determinations were conducted in duplicates. The Experimental 

data were subjected to analysis of variance (ANOVA) and means separated by 

Fisher's least significance difference test using Genstat statistical package, 

version 17.0. 

 

RESULTS AND DISCUSSION. 

Table 1. Proximate composition of the cookies samples 

Parameters (%)           L1 L2 L3 L4 L5 LSD 

Moisture 13.23±0.02c 13.65±0.02b 13.83±0.00a 13.23±0.03c 13.95±0.01a 0.201 
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Protein  12.83±0.02c 16.60±0.02b 16.95±0.01a 16.98±0.04a 17.02±0.02a 0.211 

Fat 3.84±0.02c 4.37±0.02b 4.42±0.01a 4.46±0.02a 4.50±0.02a 0.100 

Fibre 2.32±0.01b 3.67±0.01a 3.70±0.00a 3.81±0.04a 3.88±0.02a 0.312 

Ash 2.33±0.01b 4.56±0.02a 4.60±0.00a 4.63±0.01a 4.66±0.01a 0.109 

Carbohydrate 65.45±0.10a 57.15±0.09b 56.50±0.14b 56.89±0.06b 55.99±0.04c 0.534 

Means with different superscripts within the same row are significantly 

different at (p<0.05); Values are mean ± Standard deviation for triplicate 

determinations. 

L1=Cookies from 100% wheat flour 

 L2=Cookies from 70 % wheat flour: 25 % orange flesh sweet potatoes flour; 5 

% cashew nut flour 

L3=Cookies from 60 % wheat flour: 35 % orange flesh sweet potatoes flour; 5 

% cashew nut flour  

L4=Cookies from 60 % wheat flour: 30 % orange flesh sweet potatoes flour; 10 

% cashew nut flour  

L5=Cookies from 45 % wheat flour: 45 % orange flesh sweet potatoes flour; 10 

% cashew nut flour 

LSD = Least significance difference 

 

Proximate Composition of the Cookies samples. 

The result of the proximate composition of cookies from wheat, orange flesh 

sweet potato and cashew nuts flour blends is as presented in Table 1: The results 

showed that the moisture content ranged from 13.23 – 13.95 %, crude protein 

ranged from 12.83 – 17.02 %, crude fat ranged from 3.84 – 4.50 %, ash ranged 

from 2.33 – 4.66 %, crude fibre ranged from 2.32 – 3.88 % and carbohydrate 

ranged from 55.99 – 65.45 % respectively. There were significant differences 

(P<0.05) among the entire samples. The increase in protein content was due to 

the high content of protein in the cashew nuts flour. Therefore, cashew nuts 

flour served a complementary purpose in increasing the protein content of the 

cookies products which can helps in providing the limiting protein (lysine and 

tryptophan). The increase in protein content does not agree with the value 

reported by (Atobatele, and Afolabi, 2016).  

The highest fibre value was recorded in sample L5 cookies and the lowest value 

in sample L1 (100:0:0) control. This result indicated that both orange flesh sweet 

potato and cashew nuts flour contain larger amount of crud fiber than wheat 
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flour. This could be the reason that an increasing in fiber content was observed 

as the proportion of orange flesh sweet potato and cashew nuts flour were added. 

Similar result was also observed by Manoela et al. (2006) in their study of 

blending wheat flour with residue from king palm processing which contains 

higher fiber content than wheat flour.  

Increase in the ash content indicates that the samples with high percentage of 

ash will be good sources of minerals. Cashew nuts are excellent sources of 

potassium, phosphorus, magnesium, sodium, calcium and iron (Bavrer. 2014). 

The samples were different at 5% level of significance (p<0.05). Higher ash 

contents indicated that the mineral content is higher in the cashew nuts. The 

moisture content were significantly different from the other samples. This result 

is not in agreement with (Joel et al., 2014) who reported moisture contents of 

7.24-9.85 % from wheat and full fat soybeans and (Ikuomola et al., 2017) who 

reported moisture content of 3.34-4.06% respectively. Carbohydrate content 

decreased with increased substitution of orange flesh sweet potato and cashew 

nuts flour. There was significant difference (p>0.05) between the carbohydrates 

content of the cookies samples, Reduction in carbohydrate content of the 

cookies was observed, when the proportion of orange flesh sweet potato and 

cashew nuts flour in the formulation was substituted. A similar reduction in 

carbohydrate content was also reported by Manoela et al. (2006) in their study 

of blending wheat flour with residue from king palm processing which contains 

a higher fiber, ash and fat content than wheat flour. 

 

Table 2. Functional properties of the flour blends 

Parameters L1 L2 L3 L4 L5 LSD 

Bulk density 

(g/cm3) 

0.67±0.00
a 

0.71±0.00a 0.73±0.01
a 

0.77±0.02
a 

0.79±0.01
a 

0.11

9 

Water 

absorption 

capacity 

(g/ml) 

1.21±0.01
c 

1.32±0.02b

c 

1.40±0.05
b 

1.44±0.02
b 

1.52±0.02
a 

0.10

0 

Oil 

absorption 

capacity 

(gml) 

2.31±0.01
b 

2.36±0.03b 2.45±0.02
b 

2.66±0.03
a 

2.71±0.02
a 

0.20

1 
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Emulsion 

activity (%) 

58.72±0.0

5e 

59.21±0.1

0d 

60.34±0.0

7c 

60.52±0.1

0b 

60.55±0.0

7a 

0.09

0 

Emulsion 

stability 

(%) 

60.11±0.0

4c 

60.32±0.1

2ab 

60.40±0.0

3a 

60.48±0.0

9a 

60.59±0.0

4a 

0.14

5 

Gelatinizati

on 

temperatur

e (OC) 

69.34±0.0

3a 

70.22±0.1

0a 

70.34±0.0

4a 

70.67±0.0

9a 

70.82±0.0

3a 

1.09

4 

Means with different superscripts within the same row are significantly 

different at (p<0.05); Values are mean ± Standard deviation for triplicate 

determinations. 

 

L1=Cookies from 100% wheat flour 

 L2=Cookies from 70 % wheat flour: 25 % orange flesh sweet potatoes flour; 5 

% cashew nut flour 

L3=Cookies from 60 % wheat flour: 35 % orange flesh sweet potatoes flour; 5 

% cashew nut flour  

L4=Cookies from 60 % wheat flour: 30 % orange flesh sweet potatoes flour; 10 

% cashew nut flour  

L5=Cookies from 45 % wheat flour: 45 % orange flesh sweet potatoes flour; 10 

% cashew nut flour 

LSD = Least significance difference 

 

Functional properties of the composite flour blends. 

The functional properties of wheat, orange flesh sweet potato and cashew nut 

flour blends is as presented in Table 2: The results showed that the bulk density 

ranged from 0.67-0.79 g/cm3, Water absorption capacity ranged from 1.21-1.52 

g/ml, oil absorption capacity ranged from 2.31-2.71 g/ml, Emulsion activity, 

ranged from 58.72 – 60.55 %, Emulsion stability ranged 60.11 – 60.59 % and 

Gelatinization temperature ranged from 69.34 - 70.82 oC respectively. Bulk 

density is a function of particle size as particle size is inversely proportional to 

bulk density (Onimawo and Akubor, 2012). Bulk density is also an important 

parameter for determining the ease of packaging and transportation of 

particulate or powdery foods. This results is in agreement with the results of 
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(Joel et al., 2014) with a bulk density of 0.60g/ml-0.85g/ml. Higher bulk density 

is desirable for greater ease of dispersibility and reduction of paste thickness; 

while low bulk density of flour is a good physical attribute when determining 

transportation and storability. 

Water absorption characteristic represents the ability of the product to associate 

with water under conditions when water is limiting such as dough and pastes. 

Water absorption capacity represents the ability of the products to associate with 

water under conditions when water is limiting such as dough’s and pastes. Oil 

absorption capacity is attributed mainly to the physical entrapment of oils. It is 

an indication of the rate at which protein binds to fat in food formulations 

(Onimawo and Akubor, 2012). Oil absorption capacity is useful in formulation 

of foods such as sausages and bakery products. Fat increases the leavening 

power of the baking powder in the batter and improves the texture of the baked 

product. 

The gelatinization temperature of the flour samples blends generally increased 

with increasing addition of orange flesh sweet potato and cashew nut flour. 

Increasing fiber content appears to delay gelation and subsequently its 

temperature. Thus, higher heat energy is required to attain significant gelation. 

Case et al. (1998) reported that waxy and regular maize gelatinize at 62-72°C, 

whereas high-amylose starches begin to swell below 100°C, temperatures 

greater than 130°C are required to fully disperse these starches. This is because 

more amylose molecules are involved in the crystalline regions of the high 

amylose starch than in waxy and regular starches (Shi et al., 1998). This result 

conforms to the work of Malomo et al. (2012) where the WAC decreases with 

increasing protein content. 

 

Table 3. Physical properties of the cookies samples 

Parameters L1 L2 L3 L4 L5 LSD 

Weight (g) 17.23±0.03d 18.40±0.02c 19.91±0.02b 20.62±0.02a 20.72±0.02a 0.421 

Thickness 

(mm) 

20.52±0.10d 20.25±0.09c 20.20±0.01b 20.18±0.03a 20.13±0.02a 0.101 

Diameter 

(mm) 

66.55±0.08a 65.01±0.02b 64.62±0.02c 64.10±0.03d 62.67±0.01e 0.220 

Spread 

ratio 

3.24±0.03a 3.21±0.02b 3.20±0.03c 3.18±0.00d 3.11±0.01e 0.090 
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Means with different superscripts within the same row are significantly 

different at (p<0.05); Values are mean ± Standard deviation for triplicate 

determinations. 

L1=Cookies from 100% wheat flour 

 L2=Cookies from 70 % wheat flour: 25 % orange flesh sweet potatoes flour; 5 

% cashew nut flour 

L3=Cookies from 60 % wheat flour: 35 % orange flesh sweet potatoes flour; 5 

% cashew nut flour  

L4=Cookies from 60 % wheat flour: 30 % orange flesh sweet potatoes flour; 10 

% cashew nut flour  

L5=Cookies from 45 % wheat flour: 45 % orange flesh sweet potatoes flour; 10 

% cashew nut flour 

LSD = Least significance difference 

 

Physical Properties of Cookie samples. 

The result of the physical properties of the cookies from wheat, orange flesh 

sweet potato and cashew nuts flour blends is as presented in Table 3: The results 

shows significant different in weight, diameter, thickness and spread ratio at 

(p<0.05). The weight of the cookies ranged from 17.23 – 20.72 g, diameter 

ranged from 62.67 – 66.55 mm, thickness ranged from 20.13 – 20.52 mm and 

spread ratio ranged from 3.11 – 3.24 respectively. The weight of the cookies 

samples increased as a result of the increase level of orange flesh sweet potato 

and cashew nuts flour substitution. The findings were in contrary to the 

observation of some researchers who reported significant reduction in the 

weight of cookies produced from soya bean supplemented with wheat flour 

(Ayo et al., 2007) and (Alobo, 2001), bambara groundnut- maize flour. 

respectively.  

There was a significant difference (p<0.05) between the value obtained for the 

cookie diameter supplemented with acha and sprouted soybean flour. As the 

proportion of acha flour increased  in the formulation, a decreased in the 

average cookie diameter was observed. The thickness of the cookies was found 

to be significantly influenced both by blend proportion and baking temperature 

(p>0.05). However a decreased in the average thickness of the cookies was 

observed as the proportion of orange flesh sweet potato was increased in the 
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formulation. The control (100% wheat) cookie showed a larger thickness (20.52 

mm) as compared to the other blend proportion. A similar decreased in the 

average cookie thickness was also reported for cookie prepared with Wheat and 

sweet potato flour (Singh et al., 2008), and wheat and residue from king palm 

processing (Manoela et al., 2006).  The average spread ratio of the cookies 

showed significantly decreased as the proportion of orange flesh sweet potato 

and cashew nuts flour was increased in the formulation. The cookie which was 

made from 100% wheat flour spread larger as compared to the blend proportion. 

According to (Manoela et al., 2006) the spread ratio of cookies is strongly 

correlated to the water absorption capacities of flour.  

 

Table 4. Sensory properties of the cookies samples. 

Parameter L1 L2 L3 L4 L5 LSD 

Taste 7.29±0.09a 7.34±0.01a 7.53±0.01a 7.65±0.12a 7.60±0.01a 0.554 

Appearance 7.60±0.10a 7.20±0.00a 7.24±0.02a 7.07±0.09a 7.05±0.01a 0.220 

Texture 7.27±0.03a 7.07±0.11b 6.68±0.02d 6.93±0.07c 6.90±0.00c 0.107 

Aroma 7.14±0.01a 7.14±0.06a 6.29±0.03c 6.73±0.02b 6.70±0.00b 0.211 

Overall 

acceptability 

7.89±0.04a 8.00±0.00a 7.90±0.03a 7.70±0.02a 7.70±0.00a 0.642 

 

Means with different superscripts within the same row are significantly 

different at (p<0.05); Values are mean ± Standard deviation for triplicate 

determinations. 

L1=Cookies from 100% wheat flour 

 L2=Cookies from 70 % wheat flour: 25 % orange flesh sweet potatoes flour; 5 

% cashew nut flour 

L3=Cookies from 60 % wheat flour: 35 % orange flesh sweet potatoes flour; 5 

% cashew nut flour  

L4=Cookies from 60 % wheat flour: 30 % orange flesh sweet potatoes flour; 10 

% cashew nut flour  

L5=Cookies from 45 % wheat flour: 45 % orange flesh sweet potatoes flour; 10 

% cashew nut flour 

LSD = Least significance difference 
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Sensory Attributes of the Cookie samples. 

The result of the sensory attributes of the cookies is as presented in Table 4: The 

results showed significant difference in appearance, texture and aroma at 

(p<0.05) with no significant difference in taste and overall acceptability at 

(p<0.05). The cookies appearance ranged from 7.60 - 7.05, taste ranged from 

7.60 - 7.29, texture ranged from 6.68 - 7.27, aroma ranged from 6.29 - 7.14 and 

overall acceptability ranged from 7.70 – 8.00 respectively. The brown 

appearance observed from the cookies samples resulting from Maillard reaction 

which always associated with baked foods. The scores for the appearance 

decreased with increase in the amount of orange flesh sweet potato and cashew 

nuts flour in the blend. There were no significant (p>0.05) deference in the 

means score of the taste. The scores for texture of the cookies samples were not 

significantly different (p>0.05) from each other. Aroma is another attribute that 

influences the acceptance of baked food products even before they are tasted. 

Substitution of wheat flour with either orange flesh sweet potato or cashew nuts 

flour at different levels significantly (p<0.05) affect the sensory score of aroma. 

The findings were in close agreement with the findings of Akubor and Ukwuru 

(2005), who studied the effect of soy flour on the functional properties and the 

potential of soybean and cassava flour blends in cookies production. 

The Aroma, appearance, texture and taste indeed influence the overall 

acceptability of the cookies samples. There was no significant (p≤0.05) 

difference between control sample and the other samples in terms of the overall 

acceptability. The final sensory analysis conducted by the panelist was the 

overall acceptability of the cookie. The overall acceptability of the cookie was 

significantly influence by the blend proportion (p< 0.05). 

 

CONCLUSION AND RECOMMENDATIONS 

Conclusion 

This study was able to develop composite flour from orange flesh sweet potato 

and cashew nuts flour blends were able to meet the functionality of raw material 

which determine product quality and process effectiveness. Acceptable cookies 

were produced from wheat, orange flesh sweet potato and cashew nuts flour 

blends. Significant increase was observed from the physico-chemical 

composition in terms of the proximate composition especially crude protein, 
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ash, crude fibre. From the research, L3, L4 and L5of orange flesh sweet potato 

and cashew nuts level of supplementation ware more acceptable by the panelist 

during sensory evaluation. Since cookies are consumed largely it could be used 

as a vehicle to transport this very important nutrient for the consumer. 

 

Recommendations 

Supplementation of wheat flour with orange flesh sweet potato flour at Cookies 

from 60 % wheat flour: 35 % orange flesh sweet potatoes flour; 5 % cashew nut 

flour ,Cookies from 60 % wheat flour: 30 % orange flesh sweet potatoes flour; 

10 % cashew nut flour, Cookies from 45 % wheat flour: 45 % orange flesh sweet 

potatoes flour; 10 % cashew nut flour are hereby recommended to improve the 

nutritional quality of cookies especially in developing countries were 

malnutrition is prevalent. 

 

REFERENCES 

AOAC (2012). Association of Official Analytical Chemists. Official methods 

of Analysis.  19th Edn. AOAC International, Washington DC, USA, 

2012. 

Akubor P.I and Ukwuru M. U., (2005),  Functional properties and biscuit 

making potential of  soybean and cassava flour blends,Journal of plant 

foods for Human Nutrition,58:1-12. 

Alobo, A. P., (2001). Effect of sesame seed flour on millet biscuit 

characteristics. Plant Food  Human Nutrition. 56, 195–202. 

Atobatele, O.B. and Afolabi, M.O. (2016). Chemical Composition and Sensory 

Evaluation of  Cookies Baked from the Blends from the Blends of Soya 

Bean and Maize Flours.   Journal of Applied Tropical Agriculture 

Volume 21, No.2, 8-13. 

Avula, R.Y. (2005). Rheological and functional properties of potato and sweet 

potato flour and  evaluation of its application in some selected food 

products. Ph.D. Thesis. Department of  Fruit and Vegetable 

Technology, University of Mysore, Mysore, India. 

Ayo, J. A.; Ayo V. A., Nkama, I.; and Adewori; R. (2007): Physical in-vitro 

digestibility and  organoleptic evaluation of “Acha” wheat buicuit 

supplemented with soybean flour.Niger  food journal. 25: 77-89. 



251  africascholarpublications@gmail.com                                                                               

 2019 

 
 

Bashir, A., Ashraf, A.S., Khan, M.A and Azad, A.A(2017) Development and 

Compositional  Analysis of Protein EnrichedSoybean-Pea-Wheat Flour 

Blended Cookies. Asian  Journal of Clinical Nutrition 7 (3): 76-83. 

Bavier, J. (2004). Physiology of cashew plants grown under adverse conditions. 

Brazilian journal  of plant physiology. 19(4) 

Case, S.E., Capitani, T., Whaley, J.K., Shi, Y.C., Trazsko, P., Jeffcoat, R. and 

Goldfarb and H.B.  (1998). Physicalproperties and gelation behavior of 

a low-amylopectin maize starch and  other high-amylose maizestarches. 

Journal of Cereal Science 27: 301-314. 

Ellong EN, Billard C, Adenet S (2014). Comparison of Physicochemical, 

Organoleptic and Nutritional Abilities of Eight Sweet Potato (Ipomoea 

batatas) Varieties.Food Nutr. Sci. 5(2):196 

Ikuomola D.S., Otutu O.L., and Oluniran D.D. (2017). Quality assessment of 

cookies produced  from wheat flour and malted barley (Hordeum 

vulgare) bran blends, Journal of Cogent  Food & Agriculture, 3: 

1293471. 

Ihekoronye, A. I. and Ngoddy, P. O. (1985). Integrated Food Science and 

Technology for the  Tropics Macmillan Pub Ltd London 270 – 281. 

Joel N, Fatima K. and Stephen F. (2014). Production and quality assessment of 

enriched cookies  from whole wheat and full fat soya. European 

Journal of Food Science and Technology 2(2):19-29. 

Malomo, O, Ogunmoyela, O.A.B, Adekoyeni, O.O, Jimoh, O, Oluwajoba, S.O 

and Sobanwa,  M.O (2012).Rheological and functional properties of soy-

poundo yam flour.  International Journal Food ScienceNutrition and 

Engineering, 2(6): 101-107. 

Manoela, A.V., Karina, C.T., Rossana, P., Sandra, R. P., and Edna, R. A., 

(2006).  Physicochemical and sensory characteristics of cookies 

containing residue from king  palm (Archontophoenix). Mexico. J. Food 

Comp. Anal. 11:298-304. 

Olapade, A.A and Adeyemo, A.M (2014) Evaluation of cookies produced from 

blends of  wheat,  cassava and cowpea flours. International 

Journal of Food Studies 3(6)175-185. 



252  africascholarpublications@gmail.com                                                                               

 2019 

 
 

Omimawo IA and Akubor PI ( 2012). Food Chemistry (Integrated Approach 

with Biochemcial  background). 2nd edn. Joytal printing press, 

Agbowo, Ibadan, Nigeria.  

Onwuka, G.I. (2005). Food Analysis and Instrumentation: Theory and Practice. 

Naphthali Prints, Surulere, Lagos, Nigeria bread. J. 19, 521 – 525. 

Russel (1979). cashew nut processing FAO agricultural services bulletin. Third 

ED. FAO. Rome. 

Shi, Y.C., Capitani, T., Trzasko, P. and Jeffcoat, R. (1998). Molecular structure 

of a low  amylopectin maizestarch and other amylose maize starches. 

Journal of Cereal Science  27, 289-299. 

 

  


