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INTRODUCTION  

Biscuit is an energy food which is taken mostly 

in between meals by both young and old. They 

are nutritive snacks produced from unpalatable 

dough that is transformed into appetizing prod-

uct through the application of heat in an oven. 

They are ready-to-eat, convenient and inexpen-

sive food product, containing digestive and 

dietary principles of vital importance (Giwa 

and Abiodun, 2010).  

 

The bakery industry in Sri Lanka has grown 

tremendously over the recent years. According 

to Sudha and co-workers (2007), bakery prod-

ucts are varied by addition of value added in-

gredients. Among the added ingredients, die-

tary fiber has gained tremendous attention. 

Fruits and vegetables have been shown to con-

tain high amount of soluble and insoluble die-

tary fiber (Mc Cleary et al., 2010) which plays 

a major role in lowering serum cholesterol and 
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ABSTRACT 
Biscuits are ready-to-eat and convenient food product containing important digestive and dietary principles of 

vital importance. The current research is aimed to develop value-added biscuits with good nutritional quality 

from cassava flour (CF) and mango flour (MF) and to evaluate the quality characteristics of formulated biscuits. 

MF was used at levels of 10, 15, 20 and 25% to substitute CF for biscuit formulations. The biscuits were subjected 

to nutritional, microbiological and sensory analysis after development. The nutritional analysis of cassava flour 

confirmed that it contains 7.47% moisture, 1.37% minerals, 3.71% protein, 0.67% fat, 9.42% dietary fiber and 

74.5% soluble carbohydrates. The amylose content in the cassava flour was 19.8% with the solubility of 

3.26g/100g. The average moisture content of the biscuits was 6.93%. The protein, fiber, fat, ash and vitamin C 

content increased with increase in the proportion of MF, with the 20% MF showed the values of 8.11%, 2.33%, 

15.9%, 2.71% and 23.5 mg/100 g, respectively. The pH decreased significantly with the increase in MF supple-

mentation. The microbiological examination, in terms of total plate count revealed that there was no evidence for 

any microbes observed in the developed biscuits. Organoleptic assessment showed that supplementation of CF 

biscuits with MF up to 20% did not significantly affect the colour, crispiness and taste except aroma compared 

with the market sample (control). The supplementation of CF with MF had been successful for the formulation of 

biscuits with improved nutritional and sensory qualities with the universal standards for biscuits. 
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glucose level, while insoluble dietary fiber is 

essential in maintaining intestinal health.  

 

Cassava (Manihot esculenta) is an important 

source of calories to millions of people par-

ticularly in the tropics (Lasekan et al., 2004). 

The most important part of the cassava plant 

is the root, rich in starch. According to Mon-

tagnac et al. (2009), cassava starch functional-

ities as stabilizers and physical properties in-

cluding rheological and visco-elastic charac-

teristics are dependent on two distinct struc-

tural polysaccharide fractions amylose and 

amylopectin. Gelatinization and retrograda-

tion are two important physical behaviors of 

starch that are influenced by these polymer 

fractions. 

 

Gelatinization of cassava starch is manifested 

by irreversible changes such as swelling, crys-

tallite melting, starch solubilization and dis-

ruption of molecular order within the starch 

granules when they are heated in water 



 

 

MATERIALS AND METHODS 

Materials 

Cassava roots (Variety: Gari) and mangoes 

(Variety: Chembatan) were obtained from Re-

search Station of the Department of Agricul-

ture, Sri Lanka. Other materials used for this 

study mainly sugar, margarine, milk powder, 

baking powder, salt and egg were purchased 

from a commercial market. 
 

Preparation of Cassava flour  

The method of IITA (1990) was adopted for 

the processing and preparation of the cassava 

flour for biscuit production. Three kilogram of 

cassava roots were washed, manually peeled 

with knife, washed again and cut into chips. To 

remove cyanide content, chips were soaked for 

9 hours in water at ambient temperature of 30°

C and 85% relative humidity (RH). The water 

was changed at every 3 hours interval after that 

the chips were rinsed and dried in a heat pump 

(cooling with dehumidifier) dryer at 40°C for 

24 hours. The dried chips were milled into 

flour using a hammer mill (LAB MILL-240) 

and the resultant flour was sieved into a parti-

cle size of 100 µm. The flour was packed in 

polypropylene bags and stored at ambient con-

ditions until the sample was taken for the bis-

cuit production. 
 

Preparation of Mango flour  

The method of Bandifu et al. (2000) was 

adopted to produce mango flour. Five kilogram 

of moderately ripe mangoes was washed, 

peeled using a sharp kitchen knife and the 

mesocarp was sliced from the hard seed. The 

slices were trimmed and spread on metal trays. 

They were dried in a heat pump dehumidifier 

dryer at the temperature of 40°C for 3 hours. 

The dried mango slices were milled using ham-

mer mill and sieved into particle size of 100 

µm. The mango flour was packed in polypro-

pylene bags and stored at ambient conditions 

for subsequent use of the study. 

Biscuit formulation and preparation  

Composite flours with different proportions of 

cassava and mango flour were used for the for-
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(Padonou et al, 2004). The lower the amylose 

content, the better is the starch for the bakery 

industry. When, however, starch contains high 

percentage of amylose, it may be modified by 

oxidation to give the desirable physical proper-

ties. According to Aryee et al. (2006), the ma-

jor limitations of cassava include low mineral 

and vitamin contents together with toxicity by 

cyanogenic glycosides. Mango is a good source 

of provitamin A, vitamin C, minerals (Badifu 

et al., 2000) and rich in fiber. Therefore, incor-

poration of mango flour into cassava flour for 

the production of biscuits will increase the nu-

tritional value of the product. 

 

Mango (Mangifera indica L.) is commonly 

found in Sri Lankan market and continuous 

supply is available throughout the year. Mango 

is not only being consumed raw or cooked as 

meal, but are also processed into various food 

products, including jellies, juices, puree, nectar 

and processed into fruit leather. Unripe mango 

pulp has high starch content and high levels of 

hemicellulose, cellulose and carotenoids.  
 

Composite flours are a mixture of flours made 

from tubers rich in starch such as cassava, 

yams, sweet potato   and / or protein rich flours 

of soybean, groundnut and / or cereals such as 

maize, sorghum, millet, rice, buckwheat, with 

or without wheat flour (Shittu et al., 2007). Use 

of composite flours have many advantages in 

developing countries since they can substitute 

importation of wheat flour while encouraging 

the use of flour produced from locally grown 

crops. Therefore, the aim of the present study 

was to use of mango flour at different levels  

(i.e 10, 15, 20 and 25%) to substitute the cas-

sava flour in formulating the biscuits and to 

evaluate the nutritional characteristics and sen-

sory attributes of the cassava-mango composite 

flour biscuits. 
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mulation of biscuits as shown in Table 1. A 

digital weighing balance and a blender 

(Philips, HR 1702) were used for weighing 

and mixing the flours respectively. Margarine 

and sugar were mixed in a mixer at a medium 

speed until a light and fluffy cream was 

formed. One whole egg (medium size) and 

milk powder were added while mixing. Then 

cassava flour, mango flour, baking powder 

and salt were slowly introduced into the mix-

ture. The dough obtained was rolled on a flat 

rolling sprinkled with flour to a uniform 

thickness of 0.4 cm using wooden rolling pin 

and guiding sticks. Using a biscuit cutter, cir-

cular biscuits of 5.8 cm diameter were cut, 

placed on greased baking trays and baked in 

an electric oven at 150°C for15 minutes. 

The treatments are listed as follows: 

T1 – Biscuits with 100% of cassava flour  

T2 – Biscuits with 90% of cassava flour +       

       10% of mango flour 

T3 – Biscuits with 85% of cassava flour +  

       15% of mango flour 

T4 – Biscuits with 80% of cassava flour +  

       20% of mango flour 

T5 – Biscuits with 75% of cassava flour +  

       25% of mango flour 

Control – Market sample  

Nutritional analyses 

All chemicals used were ACS reagent grade 

and purchased from Sigma–Aldrich (St. 

Louis, USA) unless otherwise specified. The 

nutritional characteristics of the mango flour 

supplemented biscuit samples were deter-

mined using recommended standard AOAC 

methods (2002). The samples were analyzed 

for moisture, protein, fiber, ash, vitamin C 

and pH. The soluble carbohydrate content was 

calculated by difference. All analyses were 

performed in triplicates. 

 

Amylose content  

Amylose content was determined according to 

Wade (1988) with modifications. Amylose 

percentage was estimated from 0.5 g starch 

using the Megazyme amylase and amy-

lopectin assay kit by quantitative precipitation 

of amylopectin with concanavalin A, quantita-

tive estimation of amylose on hydrolysis us-

ing amylase/ amyloglucosidases and estima-

tion of glucose by glucose oxidase assay. The 

analyses were performed with two replicates. 

 

Microbiological examination 

The microbial assessment was carried out by 

estimating total plate count on biscuit samples 

using the method of Olaoye et al. (2007). 
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Table 1: Biscuit formulations with different percentage of cassava and mango flour mixtures 

(T1 – Biscuits with 100% of cassava flour ; T2 – Biscuits with 90% of cassava flour + 10% of mango 

flour; T3 – Biscuits with 85% of cassava flour + 15% of mango flour; T4 – Biscuits with 80% of cas-

sava flour + 20% of mango flour; T5 – Biscuits with 75% of cassava flour + 25% of mango flour). 

Ingredients 

Treatments 

T1 T2 T3 T4 T5 

Cassava flour (g) 100 90 85 80 75 

Mango flour (g) - 10 15 20 25 

Sugar (g) 35 35 35 35 35 

Margarine (g) 40 40 40 40 40 

Milk powder (g) 10 10 10 10 10 

Baking powder (g) 2 2 2. 2 2 

Salt (g) 0.5 0.5 0.5 0.5 0.5 

Egg 1 1 1 1 1 
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Each sample of 10 g was taken aseptically and 

homogenized in 90 ml sterile distilled water; 

in a blender for 2 min. Serial dilutions, using 

1 ml of homogenates were made in 9 ml ster-

ile distilled water, dispensed in test tubes. A 

volume of 1 ml of each dilution was pour 

plated in sterile petri dishes, using the plate 

count agar, incubated at 37°C for 24-36 hours. 

Counts of visible colonies were recorded. 

 

Sensory analyses 
The sensory attributes including colour, 

aroma, crispiness, taste and overall accept-

ability were evaluated by a trained 30 member 

panel, using a seven point hedonic scale with 

1 representing the least score (Dislike ex-

tremely) and 7 the highest score (Like ex-

tremely). 

 

Statistical analyses 

The experiment was conducted using Com-

plete Randomized Design, consisted of five 

treatments replicated three times. Quantitative 

data analysis was carried out using GEN-

STAT discovery Edition 3 (VSN Interna-

tional). Data obtained in nutritional analyses 

were subjected to Analysis of Variance 

(ANOVA) and mean separation was done 

with Duncan’s Multiple Range Test (DMRT). 

Descriptive statistics was done on sensory at-

tributes and the means were compared using 

the Friedman test. 

 

RESULTS AND DISCUSSION  

Nutritional analyses 

The results of nutritional analysis with respect 

to moisture, protein, fiber, ash and soluble 

carbohydrate of the whole cassava biscuits 

and mango flour supplemented biscuit sam-

ples are as presented in Table 2. There was no 

significant differences (p<0.05) in relation to 

moisture content in all the developed biscuit 

samples made with different percentage of 

cassava flour compared with the market sam-

ple (control). The average moisture content of 

the biscuits made with mango flour was 

6.93%. Ogunjobi and Ogunwolu (2010) re-

ported that, total moisture content for biscuits 

should not exceed 10% and 6% is the best for 

extended storage. Therefore, the moisture 

contents of the biscuits supplemented with 

mango flour were within the acceptable level 

and may not have adverse effect on the qual-

ity attributes of the product. Ashoush and 

Gadallah (2011) reported that moisture con-

tents in mango peel supplemented biscuits 

showed higher moisture content of 9.76% 

than control biscuit (7.34%) made from cas-

sava flour. 

 

There were significant differences (p<0.05) in 

protein level of the supplemented biscuits pro-

portional to the level of mango flour addition.  

The protein content increased with increased 

percentage of mango flour. This could be due 

to the protein content of the mango flour since 

other ingredients in the formulation for all the 

samples were in the same proportion. Increase 

in the levels of cassava flour resulted in de-

crease in the protein content and our findings 

were supported by Oluwamukomi et al, 

(2011). Though, the highest protein content of 

8.26% was found in biscuit sample supple-

mented with 25% of mango flour, this biscuit 

sample was not significantly different from 

the sample supplemented with 20% of mango 

flour. From the results, it showed that supple-

mentation of cassava flour with mango flour 

in biscuit formulation had increased the pro-

tein content of the biscuits. Similar findings 

were reported in a study by Chinma and Ger-

nah (2007) on cookies produced from cas-

sava, soybean and mango composite flours. 

 

The fiber content of the biscuits significantly 

increased (p<0.05) with the increasing levels 

of incorporation of mango flour, while the 

biscuits made with 100% cassava flour had 

least value of 1.31% for fiber. Our findings 

were in accordance with the results of Amusa 

and co-workers, (2002). This could be due to 

the high fiber content in the mango flour used 

in this study. The fiber content of the biscuits 

supplemented with 10 and 15% of mango 

flour were significantly different from the 

samples supplemented with 20 and 25% of 
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mango flour. For the biscuits made with 

100% cassava flour, the fiber content was sig-

nificantly different from all other tested sam-

ples.  However, these values were within the 

range reported for high fiber cookies by 

Camire et al. (2007). 

 

The values obtained for the ash contents indi-

cated that there were no significant differ-

ences in the total ash content of the biscuits 

supplemented with 15, 20 and 25% of mango 

flour while samples made from 10% mango 

flour supplementation were significantly dif-

ferent from them. The ash content found in 

the biscuits supplemented with mango flour 

was higher than that reported for biscuits 

made from 100% cassava flour. The soluble 

carbohydrate contents was highest for biscuits 

made from 100% cassava flour and this was 

expected as the cassava flour composed of 

mainly soluble carbohydrate rich materials, 

compared to the composite flour mixtures 

with mango flours. Our findings were sup-

ported by Nuwamanya et al. (2010). 

 

The amylose content in the cassava flour was 

19.8% with the solubility of 3.26g/100g. 

Amylose content in the flour is important in 

almost all starch properties with low amylose 

contents leading to increased relative crystal-

linity of starch due to the reduced amorphous 

regions within the starch granule (Dixon et al., 

2007). Amylose content also affects the retro-

gradation properties of starch where high amy-

lose starches have increased retrogradation 

tendencies caused by the aggregation of amy-

lose which acts as nuclei during the process 

amylopectin retrogradation.  

 

The influence of amylose on the pasting prop-

erties depends on its leaching out of the amy-

lopectin network during heating into the solu-

tion affecting the starch’s visco-elastic proper-

ties (Mali et al., 2005). Increase in amylose 

content leads to increase in the pasting tem-

perature due to the prolonged escape of amy-

Table 2. Nutritional characteristics of biscuits made from cassava flour supplemented with 

mango flour 

Values are means of replicates ± standard error. 

Means of each column followed by the same letters are not significantly different at p<0.05. 

(T1 – Biscuits with 100% of cassava flour; T2 – Biscuits with 90% of cassava flour + 10% of mango flour; T3 

– Biscuits with 85% of cassava flour + 15% of mango flour; T4 – Biscuits with 80% of cassava flour + 20% 

of mango flour; T5 – Biscuits with 75% of cassava flour + 25% of mango flour, Market sample - Control) 

Treatments 
Moisture 

(%) 

Protein 

(%) 

Fiber 

(%) 

Ash 

(%) 

Soluble 

Carbohydrate 

(%) 

T1 6.85±0.02
a 5.85±0.03

a 1.31±0.03
a 1.83±0.01

a 68.76±0.03
bc 

T2 6.95±0.01
a 7.41±0.05

b 1.62±0.01
b 2.09±0.02

a 66.27±0.04
b 

T3 6.85±0.03
a 7.80±0.03

b 1.84±0.02
b 2.47±0.02

ab 65.25±0.02
b 

T4 6.95±0.05
a 8.11±0.02

c 2.33±0.03
c 2.71±0.01

b 64.00±0.03
a 

T5 7.05±0.03
a 8.26±0.02

c 2.53±0.01
c 2.92±0.01

b 63.27±0.02
a 

Market 

Sample 
6.92±0.06

a 8.27±0.03
c 2.44±0.02

c 2.87±0.02
b 66.25±0.02

b 
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lose out of the amylopectin network during 

the gelatinization of starch leading to pro-

longed swelling of starch granules (Defloor et 

al., 2008) hence increasing the temperature 

required to form a starch paste. 
 

The swelling power of cassava starch depends 

on the ability of certain components of starch, 

especially amylose to solubilize in water, 

hence, allowing water to attack starch mole-

cules. Thus, increases in swelling power are a 

function of increased solubility (Ceballos et 

al., 2006). In the use of starch for biscuits 

production and other dietary applications, es-

pecially in solution, starch with high swelling 

power is required given its high digestibility 

and the advantages that come with the in-

creases in size attained in this case. However, 

the swelling power of cassava starch is af-

fected by the presence of reducing sugars in 

the mango flour which lead to unavailability 

of total starch for water absorption (Charles et 

al., 2007). The starch content also affects the 

swelling power since increase in total starch 

leads to increase in swelling power (Cameron 

et al., 2007). 

 

Addition of mango flour significantly in-

creased the vitamin C content of the biscuit 

samples (p<0.05) as shown in Figure 1. Bis-

cuits supplemented with 25% of mango flour 

had the highest value of 24.61 mg/100 g for 

vitamin C and this sample was not signifi-

cantly different from the biscuit supplemented 

with 20% of mango flour. The least value for 

vitamin C content of 1.78 mg/100 g was re-

corded for the biscuits made from the 100% 

cassava flour. This result has shown that 

mango flour can be a source of vitamin C sup-

plementation in cassava flour biscuits.  

 

The Figure 1 indicates that the pH of the bis-

cuit samples decreased significantly (p<0.05) 

with mango flour supplementation. The bis-

cuit samples supplemented with 10 and 15% 

of mango flour were significantly different 

Figure 1: Vitamin C and pH content of biscuits made from cassava flour supplemented 

with mango flour 

Values are means of triplicates. 

Vertical bars indicate the standard errors. 

(T1 – Biscuits with 100% of cassava flour ; T2 – Biscuits with 90% of cassava flour + 10% of mango flour; T3 – 

Biscuits with 85% of cassava flour + 15% of mango flour; T4 – Biscuits with 80% of cassava flour + 20% of 

mango flour; T5 – Biscuits with 75% of cassava flour + 25% of mango flour, Market sample - Control) 



Tropical Agricultural Research & Extension 18 (2): 2015  

 

Sensory evaluation  

Data on the sensory evaluation of the biscuits 

in terms of colour, aroma, crispiness, taste and 

overall acceptability were analyzed using 

Friedman test and the results are shown in Ta-

ble 3. In terms of colour, biscuits supple-

mented with 20% of mango flour obtained 

highest score by the panelists compared to 

other tested treatments. Broyart et al. (1998) 

reported that the initial acceptance of baked 

products is much influenced by colour, which 

can also be an indicator of baking completion.  

 

Crispiness is perceived when food is chewed 

between molars, and is usually expressed in 

terms of hardness and fracturability. In this 

study, there was no significant difference 

(p<0.05) in crispiness among the biscuit sam-

ples made with different proportions of com-

posite flour except the biscuits made with 

25% of mango flour. It was found that the ac-

ceptability of the taste for the formulated bis-
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from samples supplemented with 20 and 25% 

of mango flour and the control sample. The 

pH values in all the biscuit samples were >6.0 

being considered non acidic food product. 

Oyewole et al. (1996) reported that pH is an 

important parameter associated to biscuit tex-

ture (crispiness, hardness) and flavour. 

 

Microbiological assessment  

The microbiological examination, in terms of 

total plate count revealed that there was no 

evidence for any microbes observed in the 

formulated biscuit samples. Therefore, these 

biscuits were suitable for consumption. Lim-

its of microbial counts have been recom-

mended in most foods to keep them safe for 

consumption (Ogunjobi and Ogunwolu, 

2010). The product should however be well 

kept after processing in suitable packaging 

materials capable of preventing contamina-

tion and the subsequent proliferation of spoil-

age microorganisms. 

Table 3: Sensory qualities of biscuits made from cassava flour supplemented with  

mango flour 

Treatments Colour Aroma Crispiness Taste 
Overall 

acceptability 

T1 5.53ab 5.30a 6.78b 6.40b 5.97a 

T2 
5.63ab 6.44b 6.71b 6.42b 6.22ab 

T3 
5.72ab 6.63b 6.63b 6.51b 6.34ab 

T4 
6.44b 6.81b 6.60b 6.50b 6.77b 

T5 
4.97a 5.52a 6.01a 5.39a 5.42a 

Market 

sample 
5.91ab 5.49a 6.78b 6.49b 6.27ab 

 

Values are means of 30 replicates. 

Means of each column followed by the same letters are not significantly different at p<0.05. 

Seven point hedonic scale: 1- dislike extremely, 7- like extremely. 

(T1 – Biscuits with 100% of cassava flour ; T2 – Biscuits with 90% of cassava flour + 10% of mango flour; T3 

– Biscuits with 85% of cassava flour + 15% of mango flour; T4 – Biscuits with 80% of cassava flour + 20% 

of mango flour; T5 – Biscuits with 75% of cassava flour + 25% of mango flour, Market sample - Control) 



 

 

cuits was not affected by up to 20% substitu-

tion of mango flour.  

 

There was significant difference (p>0.05) in 

terms of overall acceptability among tested 

samples. However, cassava flour biscuits sup-

plemented with 20% of mango flour had 

higher score among the formulated biscuits. 

The findings of the sensory attributes such as 

colour, crispiness, taste and overall accept-

ability of cassava and mango flour blend bis-

cuits are in the deviated pattern of the results 

obtained by Sukhcharn et al. (2008). These 

different directions of score patterns may be 

due to the different rates of preference and 

acceptable values of panelists and quality of 

finished products that were developed.  

 

Based on the results obtained in the sensory 

evaluation, the supplementation of cassava 

flour with mango flour up to 20% for  the bis-

cuits production did not significantly (p<0.05) 

affect the colour, crispiness, taste and overall 

acceptability except aroma when compared 

with the control (market sample). However, 

biscuit with 25% of mango flour was signifi-

cantly different from the other samples in all 

parameters evaluated. The overall acceptabil-

ity results showed that biscuits supplemented 

with 10 and 15% of mango flour were not sig-

nificantly different and these were the sam-

ples preferred by the assessors next to biscuits 

supplemented with 20% of mango flour. 

 

CONCLUSIONS 

This study revealed that the quality of cassava 

flour biscuits could be improved with supple-

mentation of mango flour, in terms of protein, 

fiber, ash and vitamin C. The physico-

chemical analyses showed that protein, fiber, 

ash and vitamin C content increased with in-

crease in the proportion of mango flour in the 

formulated cassava–mango composite flour 

biscuits except for pH. Microbiological test 

revealed that there was no total plate count 

observed in the tested samples. Based on the 

sensory assessment, the supplementation of 

cassava flour with mango flour up to 20% for 

the biscuits production did not significantly 

(p<0.05) affect the colour, crispiness, taste 

and overall acceptability except aroma when 

compared with the control (market sample). 

The overall acceptability results showed that 

biscuits supplemented with 20% of mango 

flour were preferred by the most of the panel-

ists. The combination of cassava flour and 

mango flour, which are local raw materials for 

biscuits making will reduce the cost of pro-

duction when compared with the use of im-

ported wheat flour. Therefore, mango flour 

addition in cassava flour biscuits formulation 

found to be suited better for the production 

and nutritional enrichment of the biscuits. 

 

REFERENCES 

Amusa NA, Kehinde IA and Ashaye OA 2002 

Bio-deterioration of breadfruit-soy bis-

cuits in storage and its effects on the nu-

trient composition. African Journal of 

Food Biotechnology. 1(2): 57-60. 

 

AOAC 2002 Official Methods of Analysis. 

Association of Official Analytical Chem-

ists, (17th Edn) Washington, USA. 

 

Ashoush IS and Gadallah MG 2011 Utiliza-

tion of mango peels and seed kernels 

powders as sources of phyto-chemicals in 

biscuit. World Journal of Dairy and Food 

Sciences. 6: 35-42. 

 

Aryee FNA, Oduro I, Ellis WO and Afuakwa 

JJ 2006 The physicochemical properties 

of flour samples from the roots of differ-

ent varieties of cassava. Food Control. 

17: 916–922. 

 

Badifu GIO, Duste JV and Akpapunam MA 

2000 Use of mango mesocarp flour to 

enrich the provitamin A content of a 

complementary food blend of maize and 

soybean flours for porridge. Food and 

Nutrition Bulletin No: 21: 316-322. 

 

Broyart B, Trystram G and Duquenoy A 1998 

Predicting colour kinetics during cracker 

54  NILUGIN SE AND ET AL: VALUE ADDED CASSAVA-MANGO COMPOSITE FLOUR BISCUITS 



Tropical Agricultural Research & Extension 18 (2): 2015  

 

baking. Journal of Food Engineering. 

33: 351-368. 

 

Camire ME, Douggherty MP and Briggs JL 

2007 Functionality of fruit powders in 

extruded corn breakfast cereal foods. 

Food Chemistry. 101(2): 765-770. 

 

Cameron KR, Wang YM, Moldenhauer AT 

2007 Comparison of Starch Physico-

chemical Properties from Medium-

Grain Rice Cultivars Grown in Califor-

nia and Arkansas. Starch. 59: 600-608. 

 

Ceballos HS, Sanchez TK, Morante ON, 

Denyer K, Calle F and Mestres CP 2006 

Discovery of an Amylose-free Starch 

Mutant in Cassava. (Manihot esculenta)  

Journal of Agricultural and Food Chem-

istry. 55: 7469 -7476. 

 

Charles AS, Huang TP, Lai PY, Chen CL and 

Chang Y 2007 Study of cassava starch 

composite mix and the function of cas-

sava mucilage in Chinese noodles. Food 

Hydrocolloids. 21: 368- 378. 

 

Chinma CE and Gernah DI 2007 Physico-

chemical and sensory properties of 

cookies produced from cassava/

soybean/mango composite flours. Jour-

nal of Food Technology. 5(3): 256-260. 

 

Defloor I, Dehing I and Delcour JA 2008 A 

study on physico-chemical and func-

tional properties of Cassava Starch 

granules. Starch. 60: 67-74. 

 

Dixon A, Shittu TA, Awonorin SO, Maziya B 

and Sanni LO 2007 Use of multivariate 

techniques in studying the properties of 

cassava starch of some CMD resistant 

cassava clones. Food Chemistry. 101: 

1606– 1615. 

 

Giwa EO and Abiodun LV 2010 Quality 

characteristics of biscuits produced from 

composite flours of wheat and quality 

protein maize. African Journal of Food 

Science. 1 (5): 116-119 

 

IITA 1990 Cassava in Tropical Africa-A ref-

erence manual, International Institute of 

Tropical Agriculture, Ibadan, Nigeria. 

Pp: 6-7. 

 

Lasekan OO, Babajide, JM and Tuwase O 

2004 Nutrient composition and accept-

ability of soy-pupuru flour and dough. 

Nigerian Food and Nutritional Journal. 

21: 7-10. 

 

Mali S, Sakanaka LS, Yamashita MV and 

Grossmann, CK 2005 Water sorption 

and mechanical properties of cassava 

starch films and their relation to plasti-

cizing effect. Carbohydrates Polymers. 

60(3): 283-289. 

 

Mc Cleary BV, Jonathan WJ, Rader JI and  

Prosky, BJ 2010 Determination of solu-

ble, insoluble and total dietary fiber in 

fruits and vegetables by enzymatic-

gravimetric method and liquid chroma-

tography. Journal of AOAC Interna-

tional. 93: 221-247. 

 

Montagnac JA, Davis CR and Tanumihardjo S 

2009 Nutritional value of cassava flour 

for use as a staple food and recent ad-

vances for nutritional improvement. 

Comprehensive Review in Food Science 

and Food Safety. 8: 181-188. 

 

Nuwamanya E, Baguma Y, Emmambux N,  

Taylor J and Patrick R 2010 Physico-

chemical and functional characteristics 

of cassava starch in Ugandan varieties 

and their progenies. Journal of Plant 

Breeding and Crop Science. 2(1): 1-11. 

 

Ogunjobi MA and Ogunwolu SO 2010 Phys-

ico-chemical and sensory properties of 

cassava flour biscuits supplemented with 

55 



 

 

cashew apple powder. Journal of Food 

Technology. 8(1): 24-29. 

 

Olaoye OA, Onilude AA and Oladoye CO 

2007 Breadfruit flour in biscuit making: 

effects on product quality. African Jour-

nal of Food Biotechnology. 5(11): 1102-

1106. 

 

Oluwamukomi MO. I. Oluwalana IB  and Ak-

inbowale OF 2011 Physicochemical and 

sensory properties of wheat-cassava 

composite biscuit enriched with soy 

flour. African Journal of Food Science. 

5 (2): 50 - 56 

 

Oyewole OB, Sanni LO and Ogunjobi MA 

1996 Production of biscuits using cas-

sava flour. Nigerian Food Journal. 14: 

24-29. 

 

Padonou SW  and Hounhouigan JD, Nago 

MC 2004 Cassava varietal screening for 

cooking quality: Relationship between 

starch content, stickiness and certain 

microscopic observations of cassava 

flour. Journal of Food and Agriculture 

87: 199-204. 

Shittu TA, Raji AO and Sanni AO 2007 Ef-

fect of baking time and temperature on 

some physical properties of bread loaf. 

Food Research International. 40(2): 280-

290. 

 

Sudha ML, Vetrimani R and Leelavathi K 

2007 Influence of fiber from different 

cereals on the rheological characteristics 

of wheat flour dough and on biscuit 

quality. Food Chemistry. 100: 1365-

1370. 

 

Sukhcharn SP, Riar CS and Saxena DC 2008 

Effect of incorporating sweet potato 

flour to wheat flour on the quality char-

acteristics of cookies. African Journal of 

Food Science. 2: 65-72. 

 

Wade P 1988 Preparation, Quality Evaluation 

and storage characteristics of Flour and 

Biscuits from wheat-Sweet Potato com-

posite flour mixtures. Journal of Food 

Processing and Technology. 3:12-19. 

 

 

56  NILUGIN SE AND ET AL: VALUE ADDED CASSAVA-MANGO COMPOSITE FLOUR BISCUITS 


