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Abstract 
The production of pap is still largely a traditional formula and done in 

homes in crude manner which might be contaminated by bacteria due to 

poor hygienic and sanitary condition in the preparation, handling, and 

preservation. The aim of this work is to isolate and identify pathogenic 

microorganisms associated with different methods of storing pap. Fresh 

prepared sample of pap was divided into four parts. One part was kept in 

the refrigerator the second was dried and the third was kept in a plastic 

container in which water was added to it. The fresh part was analyzed 

immediately while the 1,2,and3 parts was kept for 5days before analysis. 

1ml aliquot of serial dilution of each sample was plated on an appropriate 

media. Identification was based on cultural, microscopy and biochemical 

characteristics. The result reveal the presence of the following organisms; 

staphylococcus aureus, Escherichia coli, Klebsilla species and Bacillus 

species. The sample stored with water shows the microbial count of 3.5x103, 

freshly prepared sample 1.3x103, dry sample 2.9x103 and refrigerated 

sample 1.8x103. The sample stored with water show the highest microbial 

count while the freshly prepared sample shows the least microbial count. 

From the research the best method for storing pap is to refrigerate. Also 

hygienic condition should be observe during preparation and handling. 
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Introduction 
Cereals provide a major source of 

food for man. In Africa, sorghum and 

maize (Zea mays) are the most 

popular cereals consumed by adults 

and infants. Fermented cereal from 

substantial part of our diet in many 

African countries are seen among 

other factors as a means of 

introducing variety into consumption 

of such staples as maize (Okoruwa, 

2005). Fermentation is also a 

relatively efficient low energy 

preservation process which increases 

the shelf life of food and decreases the 

need to refrigerate or other forms of 

preservation technology. 

Fermentation enhances the nutrient 

content of food through the 

biosynthesis of vitamins, essential 

amino acids and protein by improving 

protein quality and fiber digestibility. 

It also enhances micronutrient 

availability and acids in degrading 

anti-nutrient factors. Fermented foods 

are of great significance because they 

provide and preserve vast qualities of 

nutritious foods in a wide diversity 

such as flavors, aroma and texture 

which enrich the human diet. The use 

of biological and natural means in the 

improvement of nutritive value of 

food products have greater advantage 

over the use of chemicals because 

biotechnological synthesized products 

are less toxic and environmental 

friendly. (Bamigo, 2010). 

In developing countries, fermented 

foods are produced primarily in 

homes and villages where they find 

consumer acceptance. Among the 

locally fermented foods in Nigeria is 

pap, fufu, garri etc. The traditional 

methods of preparing these fermented 

foods depends on the culture of that 

particular environment. (Bamigo, 

2014).  

Pap is fermented cereal prepared form 

maize, millet (Pennisetum 

typhoideum) or guinea corn (Sarghum 

hicolor). When prepared it is 

commonly known as “eko”  in 

Yoruba, ‘Akamu’ in Igbo and “koko” 

in Hausa. Pap has a smooth stexture 

and a sour taste. Its colour depends on 

the type of the cereal used; cream or 

milk white for maize, reddish brown 

for sorghum and dirty grey for millet. 

(Onyekwere et al., 2011). Pap is 

consumed  by a  large number of 

Nigerians as a major breakfast cereal 
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for adults and the most important traditional food for weaning infants, 

especially the low income earners that cannot afford imported baby foods. 

 

State of problem  

Despite the dawn of science and technology in Africa, the production of 

fermented foods is still largely a traditional formula and done in homes in crude 

manner. The crude form of processing encourage high microbial contamination 

which at times makes some of the foods undesirable when organisms causing 

spoilage, food poisoning or food intoxication are present. Food poisoning and 

infections can lead to fatal consequences in infected individuals.  

 

Justification  

It is a known fact that many people consume pap which might be contaminated 

by bacteria due to poor hygienic and sanitary condition in the preparation, 

handling, transportation and hawking. The justification of these work is to 

detect the possible pathogenic microorganisms in pap which may constitute 

danger to man during storage.  

 

Aim and Objectives  

The aim of this work is to isolate and identify the pathogenic microorganisms 

that are present in stored pap.  

 

Material and Methods  

Sample Collection  

Fresh prepared pap was purchased from Gwallameji market in clean and sterile 

beaker and was then transported to the laboratory for analysis. 

 

Sample Preparation 

The sample was divided into four equal proportions. One part was kept in the 

refrigerator the second was dried, the third was kept in a plastic container in 

which water was added to it and the four part was left fresh. The fresh part was 

analyzed immediately while the 1,2,and3 parts was kept for 5days before 

analysis  was kept in the refrigerator, the second and the third in a beaker in 

which water was then added to it. These three samples were kept for 5 days 

before further analysis was carried out. 

Media Preparation  
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Nutrients, MacConkey and Sabourand Dextrose Agar  were prepared according 

to the manufacturer’s instructions and then sterilized in an autoclave at 1210C 

15 minutes. 

One gram (1g) of the fresh sample was diluted in a sterilize 9ml of distilled 

water. Serial dilution was prepared by pipetting 1ml of the homogenate into a 

sterile test-tube containing 9ml of distilled water which gives a dilution 

concentration of 10-1. A fresh pipette was used to transfer 1ml from the first test 

tube to another 9mls of distilled water. The same procedure was followed until 

the final dilution value of 10-5 was obtained  

 

Inoculation of Sample  

According to Akinrele, (2013): 1ml of the dilution value of 10-3 and 10-5 was 

poured into sterile petri-dishes and a 450C molten nutrient agar was poured and 

mixed. Duplicate plates were incubated for 24-48 hours at 370C for viable 

bacteria count.  

 

Microbial Count  

Isolates of each of the samples incubated were counted using the colony or 

electronic counter (cfu/ml). 

 

Sub-Culture  

Well separated colonies that developed on the plates were further purified by 

sub-culturing on fresh sterile agar plates to obtain a pure culture. Pure isolates 

were kept on agar slant and stored in the refrigerator for further test.  

 

Identification of the Isolates  

Isolates were identified base on morphological physiological and biochemical 

test according to Cheesbrough, (2000); Akinrele, (2013): 

 

Morphological Characteristics  

Morphological characteristics was carried out based on size, shape, color, 

elevation and pigmentation of the colonies. 

 

Physiological Characteristics  

The physiological characteristics was based on microscope and gram reaction. 

Gram Staining  
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A thin smear of the colony was mad eon grease free slide; it was air dried and 

then heat fixed briefly by passing over flame. Two drops of crystal violet was 

added to the smear for 1 minute and then rinsed with water. Lugols iodine was 

added for 1 minute, it was then decolourized by flooding with alcohol or 

acetone for 30 seconds. The slide was rinsed with water and counter stained 

with safranin solution for 60 seconds; it was then rinsed with water again and 

allowed to dry. Microscopic observation was made using oil immersion under 

x100 objectives lens. Purple coloration indicates gram positive while red 

coloration indicate gram negative bacteria.  

 

Biochemical Test  

Catalase Test  

A loopful of the test organism from pure culture was picked and placed into a 

test tube containing small amount of hydrogen peroxide. The presence of 

bubbles indicates a positive catalase whereas its absence indicates a negative 

catalase.  

 

Coagulase Test  

A suspension of a colony was made with normal saline on a slide and a drop of 

blood serum was added, rocked for the presence of clumping or agglutination. 

A positive reaction is seen as clumping of the suspension while in a negative 

one the suspension remains uniform.  

 

Indole test  

1% peptone water was prepared and sterilized in an autoclave at 1210C for 15 

minutes and was allowed to cool. 10mls of the peptone water was dropped into 

a sterilized test tube and was inoculated with a colony of the bacteria growth 

and then incubated for 48 hours after which 0.5ml of Kovac’s reagent was 

added and was thoroughly shaken. The formation of red coloration at the top 

layer indicates a positive result and a yellow coloration a negative result.  

 

Sugar Fermentation Test  

This test was carried out with 1ml of peptone water dispensed into test tubes 

containing inverted Durham tubes and were sterilized at 1210C for 15 minutes. 

This was followed by the addition of 2g of each of the sugar (Lactose, glucose 

and maltose) and 2 drops of phenol red indicator into the medium. After which 



170  africascholarpublications@gmail.com                                                                               

 2022 
 

it was inoculated with the test organism, it was then incubated at 370C for 24 

hours with an unincubated tube as control. Gas production was indicated by the 

presence of air bubbles on the inverted Durham while acid formation was 

confirmed by changes of red color to orange color. (Cheesbrough, 2000). 

 

RESULT  

Table 1: Microbial plate count in cfu/ml  

Colonies Fresh Dry Water 

added 

Refrigerated Suspected 

organisms 

Colony 1 1.3x103 2.91x103 3.5x103 1.8x103 Staphylococcus 

aureus 

Colony 2 1.2x103 1.3x103 3.0x103 1.2x103 Escherichia 

coli 

Colony 3 - 1.5x103 2.2x103 1.1x103 Bacillus 

species 

Colony 4 - 1.2x103 2.5x103 1.0x103 Klebsiella 

species 

 

Table 2: Morphology Characteristics of the Isolated Microorganisms 

Colonies Shape Color Suspected 

Organisms 

Colony 1 Cocci Whitish Staphylococcus 

aureus 

Colony 2 Cluster Creamy Escherichia coli 

Colony 3 Cluster Yellowish Bacillus species 

Colony 4 Cocci Creamy Klebsiella species 

 

Table 3: Biochemical  identification of the Isolates  

Gxrn Cat Coa Ind Glu Mal Lac Suspected organisms 

+ 

- 

+ 

- 

+ 

+ 

+ 

- 

+ 

+ 

- 

- 

+ 

+ 

- 

- 

AG 

AG 

A 

AG 

AG 

N 

ND 

A 

AG 

AG 

ND 

AG 

Staphylococcus aureus  

Escherichia coli  

Bacillus species  

Klebsiella species  

 

Key:   A = Acid,  AG= Acid and Gas,  ND = Not detected,  + = Positive,     
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           - = Negative,  Cat = Catalase,  Coa = Coagulase,  Ind = Indole,  

            Glu = Glucose,  Mal = Maltose,  Lac = Lactose 

 

Discussion  

The result of this work revealed that staphylococcus aureus and Escherichia 

coli are associated with freshly prepared pap while Bacillus species and 

Klebsiella species are associated with stored pap as recorded by Odunfa and 

Teniola, (2015).The result also shows that Escherichia coli gram negative 

cocci, which commonly inhibit the intestine as a normal flora, serves as 

contaminants through fecal and oral routes into the pap.  

 Staphylococcus aureus colonizes mainly the nasal passages, but it may be 

found regularly in most other anatomical locales including the skin, oral cavity 

and gastro intestinal tract. Staphylococcus epidemic is an inhabitant of the skin, 

and causes a wide range of suppurated infectious as well as food poisoning, 

toxic shock syndrome, and their presence with the pap could have originated 

from utensils used and from the handlers as reported by Rooney, (2016). 

The presence of Bacillus species in the sample could be due to exposure to dust 

and contamination from the air. Other possible reason may be due to the water 

used in the preparation and careless handling by both seller and customers. 

 

Conclusion  

It could be concluded that the following microorganisms Staphylococcus 

aureus, Bacillus species, Escherichia coli and klebsiella species are associated 

with spoilage of stored pap. From the methods of storage, it is found that 

Staphylococcus aureus and Escherichia coli is associated with freshly prepared 

pap while Bacillus species and Klebsiella species is associated with storage. 

Though the fresh pap has less counts compared to the stored pap. 

 

Recommendation  

Complete hygiene should be observe during preparation and handling. 

The public should be educated on the importance of cleanliness 
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