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Abstract: The study was carried out on ‘masa’ production from fermented maize-sorghum blends. Three ‘masa’ products were 
prepared and designated as sample A (100% maize), sample B (50% blend) and sample C (25%). They were, steeped for 6 hours, 
fermented for 24 hours and analysed for microbiological changes, pH, total titratable acidity (TTA), and proximate composition. 
Bacterial species isolated from the blends were Lactobacillus fermentum, L. plantarum, Micrococcus luteus, Corynebacterium spp, 
Leuconostoc mesenteroides and Staphylococcus aureus. Fungal species isolated were Aspergillus niger, Fusarium spp, Penicillium spp, 
Saccharomyces cerevisiae, Candida utilis, Rhizopus stolonifer and Mucor mucedo. Lactobacillus plantarum and S. cerevisiae were the 
most occurred microorganisms in all the samples. The highest fungal and bacterial counts were found in sample B while their respective 
lowest counts were from samples A and C. Temperature also increased with the highest and lowest increases from samples B and A 
respectively. Total titratable acidities increased in all the samples to 0.33%, 0.30% and 0.28% in samples B, A and C respectively. Reverse 
trend was observed in the pH of the samples. Crude protein and crude fat contents was highest in sample B while crude fibre and 
carbohydrate contents decreased in all the fermented samples. The sample B (50% blend) were observed to be a good alternative for 
masa production based on its protein contents and organoleptic attributes. 
 
Keywords: cereals, sorghum, maize, fermentation, masa 
 
1. Introduction 
 
Fermented foods are found in diets throughout the world 
which were dominated by dairy beverages and cereal 
products. In Africa, many foods are fermented before 
consumption and they constitute a major component of the 
diets [1]. ‘Masa’ is a traditionally fermented food product 
mainly produced from maize, and sometimes from 
sorghum and rice. It is a popularly known food in the 
Northern and Southwestern parts of Nigeria. ‘Masa’ is still 
produced traditionally in the home by the local women and 
the fermentation is spontaneous and uncontrolled. In 
Nigeria, ‘masa’ is as popular as ‘ogi’ (a fermented gruel 
from maize) but received less attention [2] than the latter. 
It could be eaten with granulated oil or honey because of 
its sour taste. Due to the mode of production of ‘masa’, 
there are variations in the taste, flavor, sourness and the 
microbial lo ad [3]. According to Odunfa [1], the 
fermentation process involved in the production of ‘masa’ 
is uncontrolled and occurs by chance inoculation. 
Microorganisms which have been isolated during ‘masa’ 
production include lactic acid bacteria such as Bacillus sp., 
Lactobacillus plantarum, sp., Pediococcus spp. and 
Micrococcus sp., and the fungi Aspergillus and 
Penicillium, Rhizopus and Saccharomyces sp. [4]. The 
production of ‘masa’ is, however, carried out majorly by 
lactic acid bacteria and the yeast S. cerevisiae [4; 5]. Lactic 
acid bacteria Bacillus and fungi such as Aspergillus and 
Penicillium, Rhizopus and Saccharomyces are the most 
important microorganisms involved in food fermentation 
[6]. 
 
There are many studies on the fermentation of cereal 
products [1; 7; 8] and production of ‘masa’ from maize [9; 
3; 10]. However, there is paucity of information on the 
production of masa from maize and sorghum mixture. This 
research work sought to determine the microbial loads and 
proximate compositions and sensory attributes of 
sorghum-maize blends fermented for masa production. 
 
 
 

2. Materials and Methods 
 
2.1 Sample Collection 
The traditional fermenting white variety of maize (Zea 
mays) and red variety of sorghum (Sorghum bicolor) were 
obtained from Ibaka market in Akungba-Akoko, Ondo 
State, Nigeria. They were immediately transported to the 
laboratory for analyses. 
 
2.2 Fermentation Procedure 
In the preparation of the samples for this research work, 
three different blends designated as sample A (control, 
300g whole maize), sample B (150g sorghum – 150g 
maize , 1:1) and sample C (75g sorghum – 225g maize, 
1:3). They were sorted to remove the dirts present in them. 
The grains were then washed with clean water thrice and 
rinsed with sterile distilled water. The samples were 
soaked in sterile distilled water in air-tight containers for 5 
hours. They were then wet-milled with addition of 200 ml 
of sterile distilled water. They were then allowed to 
ferment for 24 hours. 
 
2.3 ‘Masa’ Preparation.  
Onions and salt were added to the fermented maize 
product and was rolled by hand into balls and fried in hot 
vegetable oil for 5-8 min.  
 
2.4 Microbiological Analyses 
Ten millilitres of the fermenting samples were taken at 12 
hour intervals and homogenized with 90 ml sterile peptone 
water solution and further serially diluted appropriately 
using ten-fold serial dilution method. Isolation and 
enumeration of microorganisms present were determined 
using pour plate technique. Enumeration of the total 
bacteria, lactic acid bacteria and fungi was carried out on 
Nutrient agar, deMan, Rogosa and Sharpe (MRS) agar and 
Potato dextrose agar (PDA) respectively. Fungal plates 
were incubated at 25°C for 2 to 5 days while bacterial 
cultures were incubated at 37°C for 1 to 2 days. MRS agar 
plates were incubated under anaerobic conditions. The 
isolates were sub-cultured by repeated streaking on their 
respective media until pure cultures were isolated. The 
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isolates were identified by cultural, morphological and 
biochemical tests [11]. 
 
2.5 Determination of pH and Total Titratable Acidity 
Changes in the pH and total titratable acidity (TTA) were 
assessed at 24-hour interval throughout the fermentation 
period. The pH was determined using a pH meter 
standardized with the appropriate buffer. The standard 
titration procedure for total titratable acidity (TTA) 
according to AOAC [12] was employed. 
 
2.6 Proximate analysis  
Samples of the fermented sorghum and maize were 
analysed by the standard procedures as adopted by AOAC 
[12] for total ash, crude fibre, fat, crude protein contents. 
Carbohydrate content was estimated by difference. 
 
2.7 Sensory Evaluation  
Masa sample prepared from each blend were served to 20 
untrained judges to evaluate the sensory qualities (aroma, 
appearance, texture and overall acceptability) using a 
seven-point hedonic scale (1 and 7 representing extremely 
dislike and extremely like, respectively). 
 
2.8 Statistical Analysis  
Data obtained were analyzed by ANOVA and significant 
differences between means were compared using Duncan 
multiple range test with the aid of SAS/STAT program. 
 
3. Results 
 
Twenty four bacteria and 10 fungi were isolated during the 
fermentation of sorghum and maize for the production of 
‘masa’. The fungi were Aspergillus niger, Rhizopus 
stolonifer, Mucor mucedo, Fusarium spp., Saccharomyces 
cerevisiae, Candida utilis and Penicillium citrinum (Table 
1). The bacteria isolated were Lactobacillus plantarum, 
Lactobacillus fermentum, Staphylococcus aureus, 
Corynebacterium spp., Leuconostoc mesenteroides and 
Micrococcus luteus. The predominant microorganisms 
during the fermentation period were lactic acid bacteria 
mainly L. Plantarum and the yeast S. cerevisiae and 
isolated mostly in sample B. 
 
Fungal counts increased in all the samples with the highest 
from sample B (5.7 log cfu/ml) while the lowest count was 
found in sample A (4.5og cfu/ml). The fungal plates were 
dominated by yeast colonies (Figure 1). Bacterial counts 
also increased in all the samples within the fermentation 
period (Figure 2). The highest count was also found in 
sample B (7.1 log cfu/ml) while the lowest count was 
however from sample C (6.4 log cfu/ml) 
 
Temperature increased in all the samples. Initial 
temperature of all the samples was 26oC. Temperature of 
samples A, B, and C increased to 28.1oC, 29oC and 28.4oC 
respectively (Figure 3). 
 
Total titratable acidities increased in all the samples 
(Figure 4). The highest content was found in sample B 
(0.33%) while the lowest content was found in sample C 
(0.28%). However the pH values of all the samples were 
observed to decrease as the fermentation progressed. The 

lowest value of 4.12 was determined in sample B while 
sample C which had the highest content contained 4.45 
(Figure 5). 
 
Moisture, crude protein, crude fat and total ash contents 
increased in all the samples while crude fibre and 
carbohydrate contents were found to decrease after 
fermentation (Table 2). The highest crude protein and 
crude fat contents of 9.57% and 3.39% were observed in 
sample B while their respective lowest contents of 7.71% 
and 3.12% were determined in sample A. Sample C 
contained the highest ash content of 2.39% while sample 
A had the lowest content of 1.95%. Crude fibre content 
reduced most significantly in sample A (1.32%) while the 
lowest reduction was found in sample B (1.86%).  
 
Table 3 shows the organoleptic properties of the blends. 
There were no significantly differences in all the 
parameters tested. Samples A and B were rated highest 
and lowest with respect to textural characteristics and 
scored 5.2 and 4.9 respectively. Sample B was the most 
preferred in terms of appearance (5.0) and aroma (5.5) 
while the preferred was sample C scored 4.6 and 5.2 
respectively. Taste and overall acceptability of masa (A) 
with maize and 50% blend (B) were rated same and scored 
5.3 and 5.5 respectively. 
 
Table 1: Occurrence of the bacterial and fungal isolates of 

sorghum-maize blend during ‘masa’ production 

Isolates 

 

steeping  0 hours  12 hours  24 hours 

A B C  A B C  A B C  A B C

Micrococcus 
spp 

- + +  - + -  - - -  - - - 

Lactobacillu
s fermentum 

+ + +  + + +  + + +  + + +

Lactobacillu
s plantarum 

+ + -  + + +  + + +  + + +

Leuconostoc 
spp 

- - -  - + -  - + +  - + +

Corynebacte
rium spp 

+ + -  + - -  - + +  - - - 

Staphylococ
cus aureus 

+ + +  - + -  - - -  - - - 

Candida spp - - -  - + -  - + -  - - - 

Penicillium 
spp 

+ + +  - + -  - - -  - - - 

Aspergillus 
niger 

+ + +  + + +  - - -  - - - 

Fusarium 
spp 

+ + -  - - -  - - -  - - - 

Mucor 
mucedo 

+ + +  + - +  - - -  - - - 

Rhizopus 
stolonifer 

+ + -  - - -  - - -  - - - 

Saccharomy
ces 

cerevisiae 
+ + +  + + +  + + +  + + +

 
Sample A – Maize Control (100% maize) 
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Sample B – Sorghum- Maize (50% blend) 
Sample C – Sorghum-Maize (25% blend)  
 

 
Figure 1: Fungal Growth of the fermenting Sorghum-
maize blend during ‘masa’ production 
 
Sample A – Maize Control (100% maize) 
Sample B – Sorghum- Maize (50% blend) 
Sample C – Sorghum-Maize (25% blend) 
 

 
Figure 2: Bacterial Count of the fermenting Sorghum-

maize blend during ‘masa’ production 
 
Sample A – Maize Control (100% maize) 
Sample B – Sorghum- Maize (50% blend) 
Sample C – Sorghum-Maize (25% blend)  
 

 
Figure 3: Changes in temperature of the fermenting 

sorghum-maize blend during ‘masa’ production 
 
Sample A – Maize Control (100% maize) 
Sample B – Sorghum- Maize (50% blend) 
Sample C – Sorghum-Maize (25% blend)  
 

 
Figure 4: Total titratable acidity of sorghum-maize blend 

during ‘masa’ production 
 
Sample A – Maize Control (100% maize) 
Sample B – Sorghum- Maize (50% blend) 
Sample C – Sorghum-Maize (25% blend)  
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Figure 5: Changes in pH of the fermenting sorghum-

maize blends during ‘masa’ production 
 
Sample A – Maize Control (100% maize) 
Sample B – Sorghum- Maize (50% blend) 
Sample C – Sorghum-Maize (25% blend)  
 

Table 2: The Proximate composition of the sorghum-
maize blend during ‘masa’ production 

S
am

ple 

Moistur
e 

Protein Fat Ash Fibre 
carbohy

drate 

N
N 

FF 
N
N 

F
F 

N
N 

FF 
N
N 

F
F 

N
N 

FF 
N
N 

FF

A 
46.
17a 

59
.2
5a 

5.
71

a 

7.
71

b 

2.
81

a 

3.
12

c 

1.
65

a 

1.
95

c 

2.
59

a 

1.
32

c 

41.
07b

26
.6
5a 

B 
45.
52a

b 

57
.9
5a 

5.
35

b 

9.
57

a 

2.
61

b 

3.
39

a 

1.
60

b 

2.
22

b 

2.
50

a 

1.
86

a 

42.
82a

b 

25
.0
1b 

C 
43.
22b 

58
.9
5a 

5.
77

a 

7.
97

b 

2.
74

a 

3.
21
bc 

1.
66

a 

2.
39

a 

2.
46

b 

1.
74
ab 

44.
15a

25
.7
4b 

Samples with the same superscripts down the column are 
not significantly different 
 
Keys: 
Sample A – Maize Control (100% maize) 
Sample B – Sorghum- Maize (50% blend) 
Sample C – Sorghum-Maize (25% blend)  
 

Table 3: Organoleptic properties of the ‘masa’ blends 

Time 
(Hours) 

Texture Appearance Taste Aroma 
Overall 

acceptability 

A 5.2a 4.8a 5.4a 5.3a 5.5a 

B 4.9ab 5.0a 5.4ab 5.5a 5.5ab 

C 5.0a 4.6a 5.2ab 5.2a 5.3ab 

Samples with the same superscripts down the column are 
not significantly different 
 
Keys: 
Sample A – Maize Control (100% maize) 

Sample B – Sorghum- Maize (50% blend) 
Sample C – Sorghum-Maize (25% blend)  
 
4. Discussion 
 
The differences observed in the microbial counts could be 
due to differences in the composition of the blends. The 
highest microbial counts in sample B could due to higher 
sorghum in the blend. There is possibility that the sorghum 
might support the growth of the microorganisms than that 
of maize grains. High occurrences and many genera of 
microorganisms from the blends could be due to the 
sources of the substrates and the processing water. Diverse 
microflora has been reported to be associated with cereal 
grains [5]. Some fungi have been reported to be important 
in saccharification of carbohydrates in many substrates 
particularly at the steeping stage [13]. However, the 
subsequent disappearance of some of the microorganisms 
such as the moulds, S. aureus and Micrococcus has been 
reported by many authors who have worked on fermented 
cereal grain products [13; 14]. Their elimination has been 
attributed to antibacterial substances such as bacteriocins 
produced by lactic acid bacteria in the gruel. 
 
The decreases pH and the subsequent increases in total 
titratable acidity of all the samples was in agreement with 
Vieira-Dalode et al. [14] while producing gowe, a 
fermented sorghum gruel from Republic of Benin. This 
could be as a result of proliferation of lactic acid bacteria 
and S. cerevisiae as the fermentation progressed. Low pH 
of the gruel could also be responsible for inability of 
pathogenic microorganisms to grow during the 
fermentation process. Production of lactic acid and the 
resulting pH decrease has been reported to be the main 
preserving factor in food fermentation [15; 16]. The 
predominance of lactic acid bacteria throughout the 
fermentation process was reported while producing 
‘kenkeh’, ‘agbelina’ and ‘kunun-zaki’ all which are 
fermented cereal products [17; 18; 19]. Wakil and Daodu 
[16] reported the predominance of L. plantarum while 
fermenting maize for ogi production and attributed the 
souring of the gruel to the proliferation of the organism. 
The occurrence of S. cerevisiae throughout the 
fermentation period was in agreement with Vieira-Dalode´ 
et al. [14] during gowe production. Saccharomyces 
cerevisiae had been reported to contribute to flavour 
development in fermented foods [20; 21]. Some yeasts had 
been reported to show amylolytic, protease and phytase 
activities, apart from their role in building up of typical 
flavour of fermented products. The coexistence and 
symbiotic association between lactic acid bacteria and 
yeasts in African traditional fermented products have been 
reported by several authors [22; 23; 24]. 
 
The increase in protein content agrees with Inyang and 
Zakari [25] while fermenting millet. The increase in the 
protein content could be attributed to the structural 
proteins that are an integral part of the microbial cell [26; 
27]. The highest protein and fat contents in sample B 
might be due to the fact that sorghum contains nutrient 
which could support the growth of the fermenting 
microorganisms which proliferated as single cell proteins. 
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The decreases in crude fibre and carbohydrate contents of 
the samples conform to Adegbehingbe and Fakoya [28] 
while fermenting cocoyam. The reduction in carbohydrate 
contents might be as a result of the utilization of some of 
the sugars by fermenting organisms, through their α- and 
β-amylase, for their growth [29]. It could also be due to 
apparent increase in protein contents of the samples [30]. 
 
The non-significant differences in the sensory attributes of 
the blends revealed that they could be produced with such 
compositions. The highest grade accorded sample B with 
respect to aroma could be due to the highest proliferation 
of lactic acid bacteria and S. cerevisiae in the blend. The 
implication of this was that production of ‘masa’ with 50% 
blend should be preferred because of its higher protein 
content, aroma and appearance and its non-significant 
differences in the remaining organoleptic properties.  
 
5. Conclusion 
 
Fermentation of the sorghum-maize mixture particularly 
the 50% blend has shown an increase in protein content 
and the results of their sensory attributes revealed that they 
could be acceptable by the consumers. Therefore, this 
mixture is a good substitute for the production of masa 
from maize. Further studies on masa production from 
sorghum-maize combination should include the use of 
starter cultures to improve the efficiency of fermentation. 
 
References 
 
[1] Odunfa, S.A. (1985). African fermented foods in 

microbiology of fermented foods ed. B. J. K. Wood, 
2: 155-199. 

[2] Nkama, I. and Malleshi, N.G. (1998). Production and 
nutritional quality of traditional Masa form mixture of 
rice, pearl millet, cowpea and groundnut. Food Nutr. 
Bull. 19: 336-373. 

[3] Fowoyo, P.T. and Ogunbanwo, S.T. (2010). 
Phenotypic diversity of lactic acid bacteria isolated 
from ‘massa’, a fermented maize dough. Afr. J. 
Microbiol. Res.. 4(24):2682-2691 

[4] Oyeyiola, G. P., Agbaje A. B. and Adetunji C. O. 
(2013). Determination of the Soil Microflora of a Soil 
Near Microbiology Laboratory at the University of 
Ilorin Main Campus. Egy. Acad. J. Biol. Sci. 5(1): 35-
41. 

[5] Ezeama, C.F. and Ihezie, C.I. (2006). Microbiological 
and sensory evaluation of fermented rice snack (masa) 
supplemented with soybean. J. Food Technol. 4(4): 
345-349. 

[6] Campbell-Platt. (1994). Fermented foods, a world 
perspective. Food Res. Int. 2: 253-257. 

[7] Odunfa, S.A. and Adeyele, S.J. (1985). 
Microbiological changes during the traditional 
production of ogi-baba, a West African fermented 
Sorghum gruel. J. Cereal Sci. 3:173-180. 

[8] Sanni, A.I., Lonner, C., Mark Hinder I, Johansson, 
M.L. and Molin, G. (1994). Starter cultures for the 
production of ‘Ogi’, a fermented infant food from 
maize and sorghum. Chemic Mikrobiol Technol de 
Lebensmittel. 16 (1/2): 29-33. 

[9] Oyeyiola, G.P. (1990). Microbiological and 
biochemical changes during the fermentation of maize 
grains for masa production. World J. Microbiol. 
Biotechnol. 6:171-177. 

[10] Sanni, A.I. and. Adesulu, A.T. (2013). 
Microbiological and physico-chemical changes during 
fermentation of maize for massa production. Afr. J. 
Microbiol. Res. 7(34):4355-4362, 

[11] Olutiola, P.O., Famurewa, O. and Sontag, H.G. 
(2000). An introduction to general microbiology. A 
practical Approach. 2nd edition. Heideberger 
Verlagsanstait and Druckerei Gmb. Heldelberg 
Publisher. 

[12] AOAC (2012). Association of Official Analytical 
Chemists. Official Methods of Analysis 19th Edition 
(George Latimer.ed.). AOAC Intl, Arlington, 
Virginia. 

[13] Thapa, S. and Tamang, J.P. (2004). Product 
characterization of kodo ko jaanr: fermented finger 
millet beverage of the Himalayas. Food Microbiol. 
21:617–622. 

[14] Vieira-Dalode, G., Jespersen. L., Hounhouigan, J., 
Moller, P.L. Nago, C.M. and Jakobsen, M. (2007). 
Lactic acid bacteria and yeasts associated with gowe 
production from sorghum in Benin. J. Appl. 
Microbiol. 103: 342–349. 

[15] Ogunbanwo, S.T., Sanni, A.I. and Onilude, A.A. 
(2003). Influence of cultural conditions on the 
production of bacteriocin by Lactobacillus brevis 
OG1. Afr. J. Biotech. 2(7): 179-184. 

[16] Wakil, S.M. and Daodu, A.A. (2011). Physiological 
properties of a microbial community in spontaneous 
fermentation of maize (Zea mays) for ogi production. 
Int. Res. J. Microbiol. 2(3):109-115. 

[17] Jespersen, L., Halm, M., Kpodo, K. and Jakobsen, M. 
(1994). Significance of Yeast and Moulds occurring in 
maize dough fermentation for Kenkey production. Int. 
J. Food Microbiol. 24: 239-248. 

[18] Amoa-Awua, W.K., Ngunjiri, P., Anlobe, J., Kpodo, 
K., Halm, M., Hayford, A.E. and Jakobsen, M. 
(2007). The effect of applying GMP and HACCP to 
traditional food processing at a semi-commercial 
kenkey production plant in Ghana. Food Control. 
18:1449–1457. 

[19] Agarry, O.O., Nkama, I. and Akoma, O. (2010). 
Production of Kunun-zaki (A Nigerian fermented 
cereal beverage) using starter culture. Int. Res. J. 
Microbiol. 1(2): 018-025. 

[20] Odunfa, S.A. and Oyewole, O.B. (1998). African 
fermented foods. In J. B. Woods (Ed.), Microbiology 
of fermented foods (pp. 713–752). London: Blackie 
Academic and Professional.  

[21] Caplice, E. and Fitzgerald, G.F. (1999). Food 
fermentation: role of microorganisms in food 
production and preservation. Int. J. Food Microbiol 
50:131-149 

[22] Hounhouigan, D.J., Nout, M.J., Nago, C.M., Houben, 
J.H and Rombouts, F.M. (1993). Characterization and 
frequency distribution of species of lactic acid 
bacterial involved in the processing of mawe, a 
fermented maize dough from Benin. Int. J. Food 
Microbiol. 18 (4): 279-287. 

Paper ID: 05081403 488



International Journal of Science and Research (IJSR) 
ISSN (Online): 2319-7064 

Impact Factor (2012): 3.358 

Volume 3 Issue 8, August 2014 
www.ijsr.net 

Licensed Under Creative Commons Attribution CC BY 

[23] Jespersen, L. (2003). Occurrence and taxonomic 
characteristics of strains of Saccharomyces cerevisiae 
predominant in African indigenous fermented foods 
and beverages. FEMS Yeast Res. 3: 191-200. 

[24] Omemu, A.M., Oyewole, O.B., Bankole, M.O. and 
Akintokun, A.K. (2007). Yeasts and moulds 
associated with ogi, a cereal based weaning food 
during storage. Res. J. Microbiol. 2 (2):141-148. 

[25] Inyang, C.U. and Zakari, U.M. (2008). Effect of 
germination and fermentation of pearl millet on 
proximate, chemical and sensory properties of instant 
‘fura’, Nigerian cereal food. Pak. J Nutr. 7, 9–12. 

[26] Silhavy, J.T., Kahne, D. and Walker, S. (2010). The 
bacterial cell envelope. Cold Spring Harbor 
Perspectives in Biology 2(5):a000414 

[27] Kent, N.L. (1984). Technology of Cereal. Pergon 
Press. 4th Edn. Published by Pergamon Press Oxford. 
New York. pp: 134-135. 

[28] Adegbehingbe, K. T. and Fakoya, S. (2013). Effect of 
fermentation on nutrient and anti-nutrient contents of 
cocoyam corm. J. Pharm. Nutr. Sci. 3:171-177.  

[29] Osman M.A. (2011). Effect of traditional fermentation 
process on the nutrient and antinutrient contents of 
pearl millet during preparation of Lohoh. .J Saudi Soc. 
Agric. Sci. 10: 1–6. 

[30] Adegbehingbe, K.T. (2013). Microbiological and 
nutrient studies of fermented cooked Lima beans 
(Phaseolus lunatus). Global J. Biol. Agric. Health Sci. 
2:94-101. 

 
Author Profile 
 
Dr K.T. Adegbehingbe obtained B. Tech. from The 
Federal University of Technology, Akure (FUTA) Nigeria 
before he proceeded to University of Ibadan (Nigeria) for 
MSc. in Microbiology. He later received P.hD in Food 
Microbiology from FUTA. Currently, he is a lecturer at 
Adekunle Ajasin University, Akungba-Akoko, Nigeria 

Paper ID: 05081403 489




