
 
 
 
 

 
 
 

 201 

MEDITERRANEAN PUBLICATION 
AND RESEARCH INTERNATIONAL 

INTERNATIONAL JOURNAL – MBP  
VOL. 11 NO.3 JUN-2020 ISSN: 1999-5650 
 

 

EDITOR-IN-CHIEF 
Prof. A.S. Hossein [Saskatchewan] 

 

 A SURVEY OF THE 

PHYTOCHEMICAL 

CONSTITUENTS OF 

FOUR MEDICINAL 

PLANTS USED LOCALLY IN THE 

TREATMENT OF MALARIA IN EDO 

STATE 

 

IYEKEKPOLOR R. M., 0. LYEKOWA, ERHABOR, 

L. O. EDUWUIROFO, J. O. AKINBOLADE, AND H. 

OLIGIE 

Chemistry Department, University of Benin, 

Benin City. 

 

Abstract 

ura” is known to have originated 

from Hausa/Fulani and is produced 

mainly from millet flour blended with 

spices, compressed into balls and boiled for thirty 

minutes. While still hot, the cooked dough is 

worked through in the mortar and pestle (with 

addition of hot water), until a smooth, slightly 

elastic cohesive lump “fura” is formed. This study 

was carried out to compare the physiochemical 

and sensory characteristics of “fura” using pearl 

millet (Pennisetum glaucum) and finger millet 

(Eleusine coracana). The millets were cleaned, dry 

milled, and sieved to produce “fura” flour. The 

pearl millet flour and finger millet flour were 

made into “fura” separately. The samples were 

analysed for proximate, functional, and sensory 

properties. The data 

obtained were analysed 

using unpaired student T-

test  at p<0.05. Findings 

showed that proximate 

composition had 

significant differences 

(P<0.05) in the moisture, 

protein and Nitrogen 

Free Extract (NFE) while 

there were no significant 

differences (P>0.05) in 

the ash, crude fibre and 

oil extract of the pearl 

millet “fura” (sample A) 

and finger millet “fura” 

(sample B).Functional 

properties showed 

significant difference 

(P<0.05) in water 

absorption capacity and 

swelling capacity while 
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no significant difference was observed in bulk 

density among the samples. Sensory evaluation 

showed no significant difference (P<0.05) in all 

the parameters evaluated (taste, appearance, 

texture and general acceptability). Finger millet 

“fura”had higher general 

acceptability (M=7.95, 

S.D=0.89) than pearl 

millet “fura” (M=7.87, 

S.D=0.88).   

INTRODUCTION 

ura”, a traditional thick dough ball snack produced principally 

from pearl millet or sorghum is a common food in Nigeria. ( 

Jideani et al., 2001). It can be consumed by crumbling the “fura” 

balls into fermented whole milk “kindrimo” or skimmed milk “nono” or 

mashed in water before consumption in the form of porridge. In Nigeria the 

Fulani cattle herdsmen consume “fura” on their daily journey in search of 

fresh green grass for their animals. In addition, the product is usually 

consumed as a meal in the morning, afternoon or evening. (Filli et al., 2010) 

“Fura” has a limited storage life with a range of 3-4 days at refrigeration 

storage and 1-2 days at room temperature. Usually, a day after production 

“fura” shows visible mould growth on the surface, the short shelf-life has 

always been a major deterrent to large scale production. (Jideani et al., 

2002). There is a trend in the food industry to develop convenience products 

such as puffed snack foods and breakfast cereals of high nutritional value.  

(Yang et al., 2012).  

Pearl millet is the major grain used for “fura” in the north. However, finger 

millet can be used as an alternative source for “fura”. Since it is rich in 

photochemical such as dietary fibre and polyphenols compared to other 

cereals. Finger millet posses a white endosperm and the kernel can be 

spherical, globular or oval in shape with diameter between (1-1.8mm).  

(Viswanath et al., 2009).It is also a source of carbohydrate, protein, 

minerals, sugar, starch and dietary fibre. (Wadikar et al., 2007). It is 

consumed as food and feed in addition to its current usage as forage as a 

result of its potential benefits to give higher sustaining power and low 

glycemic response. This grains are converted into flour for preparation of 

products like porridge, puddings, pancakes, biscuits, roti(Indian snack), 

bread and other snacks. (Chethan and Melleshi 2007).  

“F 
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Hitherto, no studies have been reported on finger millet “fura”. Most 

attention has been on pearl millet alone or in combination with legumes. 

Jideani et al., (2001) reported that improving the processing, package and 

storage life of “fura” are of interest before food manufacturers can think of 

large scale production. Nkama and Filli (2006) and Filli and Nkama (2007) 

reported that extruded “fura” from pearl millet-legume blends provided 

consumers with a fast, easy way to prepare nutritious “fura” which is similar 

to the traditional “fura”. Filli et al., (2013) reported on the effect of process 

variables on the hydration properties and acceptability of extruded millet-

soybean blends for “fura” manufacture.  

Utilization of finger millet in food formulation is increasing worldwide since 

they are rich sources of calcium, magnesium, phosphorous and fibre which 

offers several health benefits like strengthening of bones in growing 

children and ageing adults and also lower calorie which could be helpful for 

obessed people. (Jones and Engleson 2010). The objective of this work was 

to study the physicochemical and sensory properties of finger millet “fura”.  

 

Materials and Method 

Materials 

Finger millet, pearl millet and spices were obtained from Minna Saturday 

market in Niger state.  “Fura” sample was produced in the Dietetics kitchen 

in The Federal Polytechnic Bida, Niger state. 

Method of Production of flour (Finger millet and pearl millet) 

The “fura” flour was produced using the method described by (Yusufu  et 

al., 2017). 

The millets were sorted, dry cleaned and dehulled after which it was wet 

milled. The grains were winnowed and washed with water to remove the 

bran before sun drying. Spices were added to the dried millet before the 

millet was milled into flour using attrition  mill, the flour was sieved to obtain 

fine flour.  

Method of production of “fura” (Finger millet and pearl millet) 

The “fura” was produced using the method described by (Yusufu et al., 

2017). 
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200ml of water was added to the flour and compressed then cooked for 

about 30 minutes and was pounded to attain an elastic consistency and was 

shaped into balls then dusted to attain a non sticky “fura” ball. 

 

Sensory Evaluation  

The “fura” samples were  evaluated for taste, texture, appearance and 

overall general acceptability using a 9 point hedonic scale, where 1= dislike 

extremely, 2= dislike moderately, 3= dislike slightly, 4= dislike very much, 5= 

neither like nor dislike, 6= like very much, 7= like slightly, 8= like moderately, 

9=like extremely 

 

Determination of Proximate Composition  

Proximate analysis of the “fura” was carried out on the following 

parameters protein,, ash, moisture, crude fibre and fat content using 

standard method as described by (AOAC 2005).  

 

Determination of Functional Properties 

The “fura” samples were also be evaluated for the functional properties 

which are; water absorption capacity, bulk density and swelling capacity.  

Determination  of  Water Absorption Capacity. The method of Beuchart 

(1977) was used to determine the water absorption capacity. Exactly 1g of 

the sample was weighed into a test tube to which 10ml of distilled water 

was added. The content of the test tube was mixed thoroughly and allowed 

to stand for 10min. The slurry was centrifuged (800-1 lower speed 

centrifugal machine) at 5,000 rpm for 30min. The supernatant was 

decanted into a 10ml measuring cylinder and the volume of the decanted 

was taken as the amount of water absorbed by the sample. Percentage 

water absorbed was calculated with the expression.     

                                
Swelling Capacity Determination. The method described by Leach et al. 

(1959) was used in the determination of swelling capacity. Exactly 10ml of 

distilled water was put into three graduated centrifuge tubes and 1g of 

sample was added. The tubes were thoroughly stirred and centrifuge (800-
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1 lower speed centrifugal machine) at 1000 rpm for 5 min. The volumes of 

the centrifuged samples in the tubes were read off immediately. The tubes 

were subjected to heating in a water bath set at 600c for 1 hour with 

constant stirring. The heated suspension was centrifuged (800-1 lower 

speed centrifugal machine) at 100 rpm for 15 min. The volumes of the 

samples in the tubes were read. The swelling capacity of the sample was 

calculated thus;      

 
The bulk density was determined according to the method described by 

Wang and Kinsella (1976). A 20g sample was put into 50ml measuring 

cylinder. The cylinder was gently tapped on the bench top 10 times from a 

height of 5cm. The bulk density was calculated as weight per unit volume of 

sample. Calculation ; 

 
 

Statistical Data   

The data collected will be analyzed using the T-test Statistical Package. 

 

Limitation of Study 

Purchase of sample was difficult due to its scarcity which is as a result of its 

cultivation area. 

 

Results and Discussion 

Results  

Table 2:  shows the proximate composition of the samples. Sample B scored 

higher than sample A on moisture content and the difference was 

statistically significant (t=123.62, p<0.00). On crude protein in the samples, 

it is also observed that the mean score for sample B (M=39.61, SD=0.01) 

conditions; t=94.71, p=0.00. 

A comparison of NFE, statistically significant differences is observed as 

t=567.32, p=0.05. There was no significant difference in the ash scores for 
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sample A (M=1.01, SD=0.01) and sample B (M=1.04, SD=0.01) conditions; 

t=2.71, p=0.11. The mean fibre scores of sample A (M=1.51, SD=0.07) also did 

not differ from sample B (M=2.52, SD=0.04) at the 0.05 level of significance 

(t=4.08, df=2, n=2, p=0.06, 95% C.I for mean difference -2.08 to 0.06). There 

was no significance difference in the oil extract scores for sample A (M=2.07, 

SD=0.02) and sample B (M=2.02, SD=0.01) conditions; t=3.19, p=0.09. 

Table 3: shows the functional properties. Sample B scored higher than 

sample A on the WAC (water absorption capacity) and the difference was 

large enough to be statistically significant (t=36.14, p=0.00). On the BD (bulk 

density), it was observed that the mean for A (M=0.73, SD=0.01) it was not 

statistically significantly higher than sample B (M=0.61, SD=0.07) condition; 

t=2.41, p=0.14.  

In the comparisons of SC (swelling capacity), a statistically significant 

difference is seen as t=478.59, p<0.00.  

The result on sensory properties in table 4.3 shows that sample B scored 

higher than sample A on the taste and the difference was not large enough 

to be statistically significant (t=0.81, p=0.42). On the appearance, it can be 

observed that the mean score for sample B (M=8.15, SD=0.81) is not 

statistically significantly higher than sample A (M=7.6, SD=0.88) conditions; 

t=2.06, p=0.05. Also in the comparison of texture no statistical significant 

difference is seen as t=1.64, p=0.11.  

Again, there was not a significant difference in the general acceptability for 

sample A (M=7.85, SD=0.88) and sample B (M=7.95, SD=0.89) conditions; 

t=0.36, p=0.72 

 

Discussion 

The proximate composition of finger millet “fura” and pearl millet “fura” 

are shown in table4. 1. The mean moisture content of finger millet “fura” is 

higher than that of pearl millet “fura” 45.85% and 39.61% respectively. This 

could be as a result of difference in cultivation period, and soil type 

cultivated on. Finger millet is cultivated in areas with high rainfall on acid soil 

and it matures within 100-130 days while pearl millet is cultivated in areas 

with very little rainfall on a loamy soil and it matures within millet “fura” 80-
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100 days.(Gopalan et al., 2002). The high moisture content of finger can lead 

to the quick growth of spoilage micro-organisms as well as bio-chemical and 

enzymatic reactions.(Okaka et al., 2005).Aisoni et al., (2018) reported lower 

values on moisture contents 9.1% and 11.25% for fermented and roasted 

finger millet while Katake et al., (2016) reported moisture contents ranging 

from 11.84%-13.03% for finger millet genotypes. 

The mean oil extract of pearl millet “fura” is slightly higher than that of 

finger millet “fura” could be due to difference in cultivar, location, soil 

fertility and freshness of seeds as reported by (Ghodsizad and Safekordi 

2012). Increase in fat content could improve the energy level of the 

consumer as it has been known that 1g of fat or oil will yield about 

368kj/gkcal of energy when oxidised in the body.(Okaka et al., 2005). 

Findings from Baryeh (2001) shows that ash content is an indication that 

minerals are present in the food sample which is of vital importance to the 

body. Current result shows that the ash content of finger millet “fura” is 

higher than pearl millet “fura”. This could be because finger millet is very 

rich in natural calcium and iron. (Saldivar 2003). Minerals aid in the 

metabolism of other compounds such as protein, fat and carbohydrate. 

The crude fibre (%) of finger millet “fura” is slightly higher than that of pearl 

millet “fura”. This could be an advantage in the ease of empty of bowel and 

prevention of colon cancer. (Owusu et al., 2010). 

The mean protein content of pearl millet “fura” and finger millet “fura” 

were 4.38% and 6.24% respectively. The range of protein content of the 

“fura” was similar to findings of Saldivar (2003) who reported 7.3% and 14.5% 

protein for finger millet and pearl millet flour respectively. The higher 

protein value in finger millet “fura” could be due to higher concentration of 

amino acids in finger millet. (Glew et al., 2008). 

Table 4.2 showed the functional properties of the samples. The bulk density 

of pearl millet “fura” was higher compared to that of finger millet “fura”. 

The mean values were 0.714 and 0.556g/cm3 respectively. Increased bulk 

density could be an advantage in packaging of the product as it will occupy 

space and could also be an advantage in solubility as the less tendency of 



 
 
 
 

 
 
 

 208 

MEDITERRANEAN PUBLICATION 
AND RESEARCH INTERNATIONAL 

INTERNATIONAL JOURNAL – MBP  
VOL. 11 NO.3 JUN-2020 ISSN: 1999-5650 
 

 

EDITOR-IN-CHIEF 
Prof. A.S. Hossein [Saskatchewan] 

floating during soaking in liquid prior to consumption could also improve 

digestion. (Adebayo et al., 2016). 

The decrease in water absorption capacity for pearl millet “fura” could be 

due to the presence of husk or outer coat as a result of low extraction rate 

during processing. The presence of hull has been observed to have low 

water absorption capacity. Low water absorption leads to lower moisture 

availability for microbial growth and bio-chemical reactions. (Adebowale et 

al., 2012). This is an advantage for pearl millet “fura” because its water 

absorption capacity is low compared to that of finger millet “fura” and the 

difference was large enough to be statistically significant (t=36.14, P=0.00). 

The lower swelling capacity observed in finger millet “fura” is in agreement 

with Filli et al., (2012) who reported low puff ratios in extruded high fat 

content cereal grain legume mixture. 

Table 4.3 showed result of sensory evaluation of pearl millet and finger 

millet “fura” samples. There were no significant differences in all the 

attribute measured. However values were not similar to the findings of Filli 

et al., (2007) in hydration properties of extruded “fura” from finger millet 

and legumes.       

 

Conclusion 

This study showed that findings for proximate composition has significant 

differences (P<0.05) in the moisture, protein and nitrogen free extract 

(NFE) while there were no significant difference (P>0.05) in the ash, crude 

fibre and oil extract of the pearl millet “fura” (sample A) and finger millet 

“fura” (sample B). 

Functional properties showed significant difference (P<0.05) in water 

absorption capacity and swelling capacity while no significant difference 

was observed in bulk density among the samples. 

Sensory evaluation showed no significant difference (P<0.05) in all the 

parameters evaluated (taste, appearance, texture and general 

acceptability). Finger millet “fura” had higher general acceptability (M=7.95, 

S.D=0.89) than pearl millet “fura” (M=7.87, S.D=0.88).  
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Table 1: Sample formulation 

Samples Pearl millet Finger millet 

A 100% 0 

B 0 100% 

 

Table 2: Proximate composition of the samples (% dry weight basis) 

 Sample A Sample B  

Parameter

s 

M SD M SD n  95% C.I 

for mean 

differenc

e 

T 

value 

P 

value 

d

f 

Moisture 

(%) 

39.6

1 

0.01 45.8

5 

0.0

7 

2 -6.46 to -

6.02 

123.62 <0.0

0 

2 

Ash (%) 1.01 0.01 1.04 0.01 2 -0.08 to 

0.02 

2.71 0.11 2 

Crude 

protein(%) 

4.38 0.0

0 

6.26 0.0

3 

2 -1.97 to -

1.79 

94.71 0.00 2 

Crude 

fibre (%) 

1.51 0.01 2.52 0.0

4 

2 -2.08 to 

0.06 

4.08 0.06 2 

Oil extract 

(%) 

2.07 0.02 2.02 0.01 2 -0.02 to 

0.12 

3.19 0.09 2 

NFE 51.4

8 

0.02 42.6 0.01 2 8.81 to 

8.95 

567.3

2 

<0.0

0 

2 

* p < 0.05 KEY Sample A – pearl millet “fura”, Sample B – finger millet “fura”, 

NFE – Nitrogen Free Extract 

 

Table 3: Functional properties of the sample   

 Sample A Sample B  

Parameters M SD M SD n  95% C.I for mean 

difference 

T value P value df 

WAC (1g/10cm3) 3.01 0.01 3.41 0.01 2 -0.45 to -0.35 36.14 0.00 2 

BD (g/cm3) 0.73 0.01 0.61 0.07 2 -0.09 to 0.33 2.41 0.14 2 

SC (%) 99.5 0.07 75.01 0.01 2 24.27 to 24.71 478.59 <0.00 2 



 
 
 
 

 
 
 

 210 

MEDITERRANEAN PUBLICATION 
AND RESEARCH INTERNATIONAL 

INTERNATIONAL JOURNAL – MBP  
VOL. 11 NO.3 JUN-2020 ISSN: 1999-5650 
 

 

EDITOR-IN-CHIEF 
Prof. A.S. Hossein [Saskatchewan] 

* p< 0.05 Key: WAC – water absorption capacity, BD – bulk density, SC – 

swelling capacity 

Sample A – pearl millet “fura”, Sample B – finger millet “fura”,  

 

Table 4: Sensory evaluation of the samples  

 Sample A Sample B  

Parameters M SD M SD n  95% C.I for 

mean 

difference 

T 

value 

P 

value 

df 

Taste 7.8 1.06 8.05 0.89 20 -0.88 to 0.38 0.81 0.42 38 

Appearance 7.6 0.88 8.15 0.81 20 -1.09 to 0.01 2.06 0.05 38 

Texture 7.75 1.07 8.25 0.85 20 -1.12 to 0.12 1.64 0.11 38 

General 

acceptability 

7.87 0.88 7.95 0.89 20 -0.67 to 0.47 0.36 0.72 38 

* p < 0.05 KEY Sample A – pearl millet “fura”, Sample B – finger millet “fura” 

 

Pearl millet/Finger millet 

Sorting 

Dehulling 

Winnowing 

Washing 

Draining 

Sun drying 

Addition of spices 

Dry milling 

Sieving 
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Flour 

Source: Yusufu et al., 2017.  

Fig1: Flow chart for preparation of pearl millet and finger millet into flour. 

Pearl millet flour/Finger millet flour 

Addition of water (200ml) 

Compressing 

Cooking (30 min) 

Pounding 

Shaping 

Dusting 

Fura 

Source: Yusufu et al.,  2017 

Fig 2: Flow chart for preparation of pearl millet and finger millet “fura”. 
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