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Introduction 

assava (Manihot esculenta) and maize (zea 

mays) flours are the end products obtained 

from a processed food crops of Cassava and 

maize. Both crops constitute an economically 

important staple food in tropical and subtropical 

region of the world in which had been variously used 

in the production of different types of food in Africa, 

particularly in Nigeria. Some traditional food 

products of cassava and maize includes garri, fufu, 

lafun, abacha, tapioca etc, others include popcorn, 

ogi (Yoruba), akamu (igbo) or koko (hausa), and so 

on and so forth. The plants have been processed into 

many products and there are still emerging new 

products from cassava and maize. One of the major 

ways by which cassava and maize can be preserved is 

by processing both the tuber and the grain into flour. 

(Okarfo and benegbu, 2008).  
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Cassava is the most important food in terms of dietary carbohydrate and 

many household eat cassava daily in various forms (Kormawa and Akoroda, 

2013. The crop has become tremendously important industrially for the 

production of livestock feed, starch, textile, industrial alcohol, and for the 

manufacture of cassava flour. Traditionally, Cassava is normally processed 

before consumption as a means of detoxification, preservation and 

modification (Oyewole, 2011). .  

Maize (Zea mays) is the third most important crop after Wheat and Rice, 

which serves as staple food for human, quality feed for animals as well as 

raw materials for starch food sweetness, beverages, infant food and more 

its growth, from seeding or planting stage through post-harvest and also 

in terms of processing and handling. Some of these microorganisms are 

potential pathogens which may be detrimental and constitute health 

hazard to consumers. Hence the aim of this work is to  investigation the 

microbial quality of cassava and maize flour sold within Bauchi 

metropolis. Flour samples were collected from muda lawal market and 

isolates  of the organisms were obtained using serial dilution, plated on 

duplicate plates using the pour plate method. Developed colonies were 

identified based on colonial morphology, microscopy on Gram’s staining 

and bio-chemical reactions on indole, oxidase, nitrate, citrate, and sugar 

test. The result obtained revealed the presence of the following 

microorganisms (Staphylococcus spp, Bacillus spp, micrococcus spp, 

clostridium spp, Penicillium spp, and Aspergillus spp. The sample showed 

a total microbial count of 2.2x104 and 3.6x10cfu/ml for cassava and maize 

respectively. Therefore, the practices of basic sanitary rules of hygiene in 

terms of processing, preparing and handling should be employed. 

 

Keywords: Microbial, quality, cassava,  maize, flours   
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recently ethanol. Cassava contain high amount of carbohydrate, and maize 

also known as corn is a good source of starch (65-70), protein (8-10%), fat (3-

4%) and some of  important vitamins and minerals. (Akinlere, 2009). Maize 

and cassava can be processed into a number of ways; however, the 

common method is drying and  milling which yields bye products such as  

meal (whole flour). 

 

Statement of problem 

In processing cassava and maize flour microorganisms could be associated 

with these products at any stage in their growth, from seeding or planting 

stage through post-harvest, processing and handling. Some of these 

microorganisms are potential pathogens which may be detrimental and 

cause various diseases to consumers. They produce toxins such as 

enterotoxins and mycotoxins which could possibly lead to spoilage, food 

poisoning, intoxications, off-color and off-flavors that have varying 

implication for human health and economy (Oyewole et al., 2012).  

 

Justification 
However, the processing method employed for flour formation varies for 

different processors. Due to the variations in its processing method, hence 

there is need to study the microbial quality of the maize and cassava flour 

to ascertain their safety.  

 
Aim 
The aim of this work is to investigate the microbial quality of cassava and 

maize flours sold within Bauchi metropolis. 

 

Objectives 
To isolate and identify microorganisms associated with cassava and maize 

flours.  
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MATERIALS AND METHODS  

Sample collection  

Cassava and Maize flour were obtained from Wunti and Muda lawan 

markets in cleaned sterile beakers and were labeled and transferred to the 

laboratory.  

 

Preparation of Media  

Nutrients agar and Sabourand Dextrose Agar (SDA) were prepared 

according to the manufacturer’s instructions and then sterilized in an 

autoclave at 1210C 15 minutes Kaaya and Kyamuhangire,  (2006). 

 

Preparation of Sample  

1g of the sample was diluted in a sterile test tube containing 9mls of distilled 

water. Serial dilution was prepared by transferring 1ml of the homogenate 

into a sterile tube containing 9ml of distilled water as 10-1 dilution. From the 

first test tube another 1ml was transferred into another test tube that 

contained 9ml of distilled water as 10-2 dilution. This procedure was 

repeated up to 10-4 dilution. Kaaya and Kyamuhangire,  (2006). 

 
Inoculation of Sample  
Samples were inoculated by pour plating method as described by 

Cheesbrough, (2000). 1ml of 10-4 dilution was pipette into labeled sterile 

petri dishes and a 450C molten nutrient agar was poured and mixed. 

Duplicated plates were incubated for 48 hours at 370C for visible bacteria 

count. Kaaya and Kyamuhangire,  (2006). 

 
Microbial Count  
The number of microbial colonies of the incubated plates were counted 

using a colony counter and expressed as colony forming units per gram 

(CFU/g).  
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Sub-Culture  

Developed colonies on the plates were further purified by sub-culturing on 

fresh sterile agar plates to obtain pure culture. Pure isolates were kept on 

agar slant nd stored in the refrigerator for further test. 

 

Characteristics and Identification of isolates  

Isolates were identified and characterized base on the culture, 

morphological, physiological and biochemical tests according to 

Cheesbrough, (2000). 

 

Cultural Characteristics 

The cultural characteristics was carried out based on colonial features such 

as c shape, size, elevation, texture and color pigmentation.  

 

Physiological Characteristics  

The physiological characteristics were carried out based on microscopy by 

Gram reaction. 

 

Gram Staining  

A smear of the colony was prepared on grease free slide. It was air dried and 

then heat fixed. Two drops of crystal violet was added for 1 minute and then 

drained off (rinsed) with distilled water. Lugol’s iodine was added for 1 

minute and was immediately washed with distilled water. It was then 

decolorized by flooding with Acetone Alcohol for 30 seconds and was 

equally washed with distilled water. The slide was counter stained with 

Safranin solution for 1 minute. It was then rinsed with distilled water and 

dried. Drop of oil immersion was added and observed microscopically under 

x100 objectives lens. Purple colour indicate gram positive (+ve) while red 

coloration indicate gram negative (-ve) bacteria. 
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Biochemical Test  

Method of Cheesbrough (2000). was used 

Catalase Test  

A loopful of the test organisms from a pure culture was place in a test tube 

containing small amount of hydrogen peroxide. The presence of bubbles 

indicates a +ve catalase where as its absence indicates –ve catalase. 

 

Coagulase Test  

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

oblood 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 of the suspension remains uniform (Cheesbrough, 

2000). 

 

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 it was inoculated with the test organism, it was then 

incubated at 370C for 24 hours with an incubated tube as control. Gas 

production was indicated by the presence of air bubbles on the inverted 

Durham tube while Acid formation was confirmed by changes of red colour 

to orange colour 

 

Methyl Red Test 

A test organism was inoculated in test tube containing 5ml of prepared 

peptone water and was incubated at 370C for 48 hours after incubation, 0.5 

ml of methyl read was added into the Test tubes and allowed to stand for 15 
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minutes and the colour change was observed. Positive result gave red 

colour while negative result gave yellow colour with the indicator solution. 

 

Motility Test 

The presence or absence of flagella as an organelle of movement in the 

isolates was determined by the test. Discrete colonies of overnight culture 

(loopful) was placed on sterile microscopic slide containing a drop of 

peptone water and was covered with a cover slip after a minutes. It was 

then viewed microscopically with high power objectives. Motile organisms 

were observed swimming around which indicated a positive reaction, while 

non-motile organism indicated negative organisms. 

 

Lacto Phenol Test 

The identification was achieved by placing a drop of the lacto phenol cotton 

blue on a clean slide with the aid of a mounting needle. Subsequently, a 

small portion of the mycelium from the fungal culture was picked, placed 

and evenly spread on a slide. A cover slip was gently applied with little 

pressure to eliminate air bubbles. The preparation was mounted and 

observed using a (Carl, Zeiss primo star, Germany) light microscope (mag x 

1000).  

 

Experimental Results 

Table I: Microbial Plate Count in (Cfu/ml) 

Coloies CM CW Mm Mw Suspected 

organisms 

Colony 1 

Colony 2 

Colony 3 

3.20x104 

1.5x104 

2.0x104 

2.6x104 

1.3 x104 

1.3 x104 

2.2 x104 

1.2 x104 

1.2 x104 

  1.5 x104 

  1.0 x104 

  1.1 x104 

Staphylococcus sp. 

    Bacillus sp. 

   Micrococcus sp. 
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Colony 4 

Colony 5 

Colony 6 

0,3 x104 

2.7x104 

2.5x104 

0..2x104 

2.2 x104 

2.1 x104 

0.7 x104 

1.8 x104 

1.5 x104 

  0.5 x104 

  1.4 x104 

  1.3 x104 

   Clostridium sp. 

   Aspergillus sp. 

    Penicillium sp. 

KEY: 

CM =Cassava from Muda lawal market,  CW = Cassava from Wunti Market  

Mm = Maize from Muda lawal market,  Mw = Maize from Wunti market   

 

Table II: Cultural and Microscopic Characteristics of Isolates  

Col type Tex Col Elev sha Size           Hy    Cd Organisms  

   Col. 1 

   Col. 2 

   Col. 3 

   Col. 4 

   Col. 5 

   Col. 6         

Sm 

W 

Sm 

Wy 

Ct 

W 

Gy  

Gw 

Y-r 

Bg 

Cr 

Gb 

Rh 

Mbn 

F 

F 

Gb 

Bg 

Rd 

Rh 

P 

Bb 

Fs 

F 

1-4mm       

2-5mm 

2.0um 

1.5-2.5um     

1200um       S       Yr 

1500um        S       Y 

Staphylococcus 

sp. 

 Bacillus sp. 

 Micrococcus sp. 

Cloridium sp. 

  Aspergillus sp. 

  Penicillium sp. 

KEY:  Tex = Texture. Col = Colour,  Elev = Elevation  Mbn = Menbranous 

 W = Wavy,    Pk = Pink, Gb = globose, Bg = blue- green, P = Present, BB = 

Brownish black,  Cottony,  Sm = Smooth,  yg = yellow-green,   Greenish 

 WG = White  F = Flat,   Rd - Round 

P = Pherical, Wy =White to yellow, Fs = flash shape, 

Yr = Yellow to red. Gb = Green/black,  

 

Table III: Biochemical Tests of the Isolates  

Col.      Gr Mot Cat Coa Mr Glu Lac  

Suc 

 Suspected 

Organisms 

Col  R  

C 

  + 

  + 

  + 

  + 

    - 

   + 

  + 

  + 

 AG 

 AG 

    A  

 AG 

  A 

AG 

  Bacillus sp. 

Staphylococcus  sp. 
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Col. 

2 

 

Col. 

3 

Col. 

4 

Col. 

5 

Col. 

6 

 

 C 

 R 

    

 - 

    - 

  

 + 

  + 

   

 - 

    - 

 

+ 

- 

    

A 

AG 

  

 - 

 - 

  

- 

 - 

 Micrococcus sp. 

 Cloridium sp. 

 Aspergillus sp. 

   Penicillium sp. 

. 

 KEY: Gr = Gram Reaction,  C = Cocci,  R = Rod,   Mot = Motility, A = Acid S = 

Septale, Cat = Catalase, AG = Acid & Gas,  Cot = Coagulase,  NS = Non – 

septate,   Mr = Methyl red,   + = Positive,  Glu = Glucose - = Negative,  Lac = 

Lactose,   Sug = Sucrose  

 

Discussion  

From the experimental result obtained, six (6) microbial genera were 

isolated identified and confirmed. The result shows Staphylococci, 

Aspergillus and Micrococcus appeared to be the most prevalent organisms 

followed by Penicillium, Bacillus and Clostridium, which is in line with the 

work of (Abba-kareem et al., 2015).), who carried out a research on the 

microorganisms associated with the skin. And Sabowele et al., 2001), who 

worked on microorganisms associated with Cassava production. The 

presence of these organisms may be due to their wide spread in nature and 

their existence in water, soil, air and  vegetation. 

The Fungi  genera isolated were in line with the work of (Kuku, et al, 2016) 

and Abba-Kareem et al., 2015). Who worked on moisture and micro flora 

content of Cassava flour stored in plastic containers as well as studies on 



 

TIMBOU-AFRICA ACADEMIC PUBLICATIONS 
NOV., 2022 EDITIONS, INTERNATIONAL JOURNAL OF: 

 

TIJSHMR 
102 

SOCIAL HEALTH AND MEDICAL RESEARCH VOL. 11 

ISSN: 2373-1340 

microbiology of Cassava flour respectively. This is also in agreement with 

the work of (Kaaya and Kyamuhangire, 2006), who isolated Aspergillus, 

Fusarium, Penicillium, and Rhizopus in dried and stored maize on their work 

on effects of storage time and agro ecological zone on mould incidence and 

Aflotoxin contamination of maize.  

 

Conclusion  

From the experiment carried out, the microorganisms associated with 

cassava and maize flour were isolated and identified. The species include; 

staphylococci, Bacillus, Micrococcus, Clostridium, Penicillium, and 

Aspergillus species. The presence of these microbes is thus an indication of 

microbial contamination of the cassava and maize flours. 

 

Recommendations  

Most of the organisms isolated might have been introduced into the food 

samples from soil, air, vegetation and water used during processing. Other 

sources of contamination could be through cultivating stages, storage in 

moist environment, handlers of the products and the raw materials itself. 

The quality of food is determined by the content of indicator organisms, 

whose presence may indicate that flours are exposed to conditions 

favorable for the introduction and growth of pathogenic organisms. 

Therefore, the microbial content of flours is dependent mainly on the 

microbial quality of the containers, bags and sanitary practice during 

harvest, production and sales. 

Therefore, the following are recommended 

The practices of basic sanitary rules of hygiene in terms of processing, 

preparing and handling should be employed. Handlers are therefore urged 

to ensure self-cleanliness like washing of hands and cleanliness within the 

market square. 
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Also, the use of sterilized processing equipment and water should be given 

adequate attention, as this will go a long way at alleviating problems 

associated by educating the producers and sellers and also by routine 

inspection of equipment, raw materials and products. 
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