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ABSTRACT     

 Cassava fufu is an acid-fermented product produced through submerged fermentation of cassava root in 

water for days, which is poised to contamination during processing practices and may risk food poisoning. 

This study was set to determine microbiological quality and the effects of storage on ready to eat cassava 

Fufu.  Thirty (30) different samples of ready to eat cassava fufu was purchased from different markets in 

Owerri metropolis, Imo state. From the Thirty samples, Six(6) was removed and stored for day 0-9 to assess 

the effects of storage on ready to eat fufu. The media used for this research were Nutrient Agar,MaCconkey 

agar,Salmonella shigella agar and Sabouraud dextrose agar(for fungi). The media were prepared according 

to the manufacturer`s instructions.A standard microbiological method was used in enumerating and 

identifying bacteria and fungi specie isolates which includes morphological,cultural,microscopic and 

biochemical characteristics.The result revealed that(7) bacteria isolates.The bacteria isolated includes 

Escherichia coli, Staphylococcus aureus,Salmonella spp,Enterobacter spp,Lactobacillus spp,Pseudonomas 

spp and bacillus spp. The total mean bacteria count from the result ranges from ( 9.74 x10^6 -3.80 

x10^8)cfu/g. The result shows that relief market has the highest total mean bacteria of(3.80 x10^8) and the 

least is Ekeonunwa market (9.74 X10^6). It was investigated from the research that Salmonella has the 

highest percentage occurrence of 26.09%,Escherichia coli has 21.74%,Staphylococcus aureus has 

17.39%,Lactobacillus spp has 13.04%, Pseudonomas spp and bacillus spp has 8.7% respectively and the least 

is Enterobacter spp 4.34%.. This study also investigated that there were increase in microorganism counts as 

the storage time increases. The result obtained showed that ready to eat cassava fufu samples that were sold 

in the market is poised to high contamination due to exposures which might poise risk to health. Therefore 

good manufacturing practices,proper sanitary conditions and best processing and packing practices is 

encouraged among the producers and retailers of ready to eat fufu to reduce contamination and proliferation 

of pathogenic microorganism in fufu. 
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 Background of the study 

 Cassava [Manihot esculenta crantz] is the staple root crop of  over 800 million people in the humid tropics 

and ranks sixth in terms of overall global crop production.  (Nassar et al 2007, Hanetal 2001). Fufu is an acid 

fermented cassava product produced through submerged fermentation of peeled cassava roots in water and 

consumed, in Nigeria, West African countries and other part of the world. (Opara, 2020).  

 Fufu is usually processed by households and rural processors whose practices may differ by culture and 

regions (Flibert et al 2016). Fermentation is a key component of fufu production an important step to detoxify 

the cassava pulp [i.e. degrade cyanogenic glucosides]develops the characteristics aroma and flavour of the 

fufu and also helps in preserving it. Fufu is produced by first, peeling and washing the cassava roots and 

cutting them into smaller chunks. (Mokemiabeka, et al 2011). The method of soaking/steeping of roots differs 

among states and processors in south east Nigeria. Soaking steeping or fermentation of the cut roots may be 

carried out either by continuous soaking of chunked roots for a period of 3-5 days of fermentation. The 

fermented roots and mash are finally sieved and dewatered to obtain the wet paste. The sour taste, flavor,  

appearance and texture. (Bammideleetal,2015).Fermentation of fufu, Lactic acid bacteria, yeast and other 

bacteria contributes significantly to starch breakdown, acidification, detoxification and flavor 

development.(Uyoh et al 2009,Opara 2020) 

Among the fermented products of cassava, Fufu is one of the favourites consumed in many parts of West 

Africa countries. Fermented cassava is sieved to remove the fibers and allow to sediment (Sannii et al 

2007,Opara2020). After sedimentation, the water is decanted and the sediment is dried, milled and the fufu 

flour is obtained. Cassava fufu has a very strong odour and is an important staple food widely eaten in 

Nigeria, many parts of the west Africa and the tropics. Cassava fufu has gained popularity and acceptance to 

the point that is being sold in markets and hawked in the streets of most cities and metropolis of south east 

south- south and south west Nigeria.  The cooked ready-to-eat cassava fufu is wrapped in low density 

polyethylene bags that are transparent and packed in plastic buckets,while some qualities are displayed on 

plastic/stainless trays for prospective buyers.Cassava fufu as sold in the market is a ready-to-eat food that 

does not require further heat treatment before consumption. 
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Moreover,it is convenient as no further processing is needed.The fufu as it were,is usually exposed to sunlight 

and the shelflife depends on the vagaries of weather. As microorganisms are known to thrive under different 

temperatures,the fufu is prone to weather changes giving rise to the development of some microorganisms in 

the fufu. Besides,the fufu usually lasts for 4 to 7 days before the sales could be finished. The fufu is exposed 

to post processing contaminations just like every other food largely due to poor handling and 

marketing/channel of distribution. Hence, this study is undertaken with a view to evaluating post processing 

qualities of cassava fufu as sold and marketed in the study area. 

MATERIALS AND METHODS 

MATERIALS AND REAGENTS: 

The materials and reagents used during the course of this research includes; weighing balance, beaker, conical 

flasks, autoclave, petric dishes,70% ethanol[alcohol],non-absorbent cotton wool, Aluminum foil, test tubes, 

wire loops, incubators, microscope, nutrient agar, MaCconkey agar and  Salmonella Shigella agar,peptone 

water and distilled water.                                                                                                          

 COLLECTION OF SAMPLES 

Thirty (30) ready to eat fufu was purchased from six different markets in Owerri Metropolis market. Five 

from different vendors from each location. The fufu was purchased in the early hours. They were placed into 

sterile polythene bags and each of the fufu was transferred into different plastic containers well labeled to 

differentiate them based on the vendors they were bought from and it was taken to the laboratory immediately 

for analysis.     

PROCESSING OF CASSAVA TUBER 

The submerged fermentation process as describe as describe by (Booth and Coursey, 2004) was adopted. The 

cassava tubers was peeled, washed and fermented in water in 3:1(water/volume) for four days. After the 

stipulated time, the tubers were removed from the water and were washed, then mashed in sieved 20mm 
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(sieved opening) and the fibrous material were removed. The wet mash was allowed to sediment, packed in 

cloth bag and then pressed to remove water until a firm cake is obtained the wet mash [fufu]. 

PROCESSING OF BOILED CASSAVA [FUFU]                                                                          

Boiling method:  Six and half grams (6.5g) of the cassava mash was moulded and introduced into boiling 

water and allowed to boil for 20 -25 minutes at 100C,after which it was pounded and moulded again and 

introduced into boiling water and was allowed to boil for another 20-25 minutes then it was pounded again 

to get boiled fufu.  

PROCESSING OF STIRRED FUFU 

  STIRRING METHOD: Six and half grams (6.5g) of the cassava mash were mixed with 50ml of water to 

form a uniform mash. The mash was stirred continuously over a low heat 80C for 30 minutes to get the stirred 

fufu. 

STERILIZATION OF MATERIALS: 

The various   glass wares for the practical were properly washed and rinsed using distilled water and sterilized 

using autoclave at 121C for 15minutes. These glasswares include petric dish, conical flask and measuring 

cylinder.                                                                                  

PREPARATION OF CULTURE MEDIA                                                                                                                  

The media used were Nutrient agar, MaCconkey agar, Salmonella Shigella agar and Sabouraud Dextrose 

agar and peptone water. They were prepared according to the manufacturer’s instructions of each medium. 

The required amount of the powdered medium was weighed following manufacturer’s specification and 

dissolved in distilled water in a conical flask. The dissolved media were sterilized in pressure cooker for 40 

minutes at 100°c. 
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SERIAL DILUTION, CULTURING AND BIOCHEMICAL TESTING. 

 Inoculation and isolation: One gram from each of the fufu was added into a beaker containing10ml of 

distilled water and was homogenized separately. it is in the ratio of 1:10 and was minced until a paste of the 

fufu was formed. This serves as the stock solution and it was labeled as such. A Tenfold serial dilution of 

each sample was performed until 10-5 level of dilution was obtained. [Inetianbor et al 2014]. Bacteria were 

grown in Nutrient Agar [NA] and were grown at 37C for 24h. From the appropriate dilution 0.1ml were pour 

plates on Salmonella Shigella agar and MaCconkey agar for the determination of microbial counts in each 

sample of the respective agar media followed by incubation at Laboratory (ambient 48hours and 72 

hours)respectively. Pure cultures of the different isolates were obtained and stored in a nutrient broth slant as 

describe(Cheese, 2006). For fungi isolates the inocula were grown in SDA for 72 hours at room temperature 

(Udochukwu et al., 2016). Cultural and morphological characterization of bacterial and fungal isolates were 

determined according to (Hoit et al, 1994). The high acidic level that is involved in fermented fufu is 

sufficient to eliminate most of the microorganism but post processing contamination may occur which affects 

the quality of the final product. (Odom et al., 2012). Total viable counts of bacterial isolates were determined 

by enumerating the colony forming units (cFu/g) at the end of the incubation period using the following 

formula as describe by (Jideani and Jideani 2006).      

PURIFICATION OF ISOLATES 

The resulting colonies from CLED agar, SSA and nutrient agar plates were purified by sub- culturing on 

freshly prepared nutrient agar plates. The plates were incubated at 35C for 24hours. After overnight 

incubation the resulting discrete colonies were stored in agar slant for further use.                                                                                                                                               

IDENTIFICATION OF BACTERIA  ISOLATES  

Isolates were analyzed based on morphological features. Gram staining and biochemical characterization 

which includes: catalase, oxidase, coagulase, citrate, motility, indole and urease test of the isolates were 

carried out to verify the identity of the organisms. The bacterial isolates were identified and confirmatory 

identities of bacteria were made using Bergey’s manual of determinate bacteriology (1957).  
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RESULTS 

About Thirty (30) ready to eat fufu was sampled, their total mean bacteria counts were determined which 

range from (9.74 x10^6 – 3.80 x10^8cfu/g). As shown in table 1 amongst the six (6) different locations 

(markets) samples sourced from relief market has the highest total mean bacteria count (3.80 x10^8), 

followed by New Owerri Market (3.27 x10^8), followed by world bank market (2.59 x10^8), followed by 

Nkwo Orji (1.39 x10^8), followed by Douglas market (4.429 x10^7) and the least is Ekeonunwa (9.74 

x10^6).  

The bacteria isolated includes Escherichia coli, Staphylococcus aureus, Bacillus spp, Salmonella, 

Pseudonomas spp, Enterobacter spp and Lactobacillus spp. 

Table 2 also it was shown that Salmonella spp had the highest percentage occurrence of 26.09%, followed 

by Escherichia coli 21.74%,Staphylococcus aureus 17.39%,Lactobacillus spp 13.04%, Pseudonomas spp and 

bacillus has 8.7% respectively and the least is Enterobacter spp 4.34%. 

Table 3 shows the morphological characteristics of the bacteria isolated their size, colour, shape, margin, cell 

type, cell arrangement, motility and capsility. The biochemical reaction, sugar reaction and staining reaction 

of the bacteria isolated were shown in table four (4).  

The Effect of storage on ready to eat fufu was shown in table seven (7) where increased in days of storage of 

fufu increases bacteria proliferation in ready to eat fufu. 

Day 9 of storing ready to eat fufu had the highest total mean bacteria count 7.37 x 10^6 while day 0 has the 

least 8.6 x10^5. The physical appearance of stored ready to eat fufu were seen with changes in the fufu due 

to microbial growth. 
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Table 1: MEAN BACTERIA COUNTS    

Location 

(Markets) 

Number of Samples 

from each Location 

Bacterial Isolates Mean Bacterial Counts 

Cfu/g 

Total Mean Bacterial 

Count cfu/g 

Ekeonunwa 5 Escherichia coli  

Staphylococcus 

Bacillus specie 

Salmonella 

4.6x 105[cfu/g] 1.25x106 

[cfu/g] 0.3x105[cfu/g] 

0.8x107[cfu/g] 

9.74x106 

Douglas 5 Salmonella 

Escherichia coli 

Pseudomonas 

Enterobacter 

0.4x107[cfu/g]  

3.9x107[cfu/g] 

 8.3x 105[cfu/g] 

 4.6x 105[cfu/g] 

4.429 x107 

Relief 5 Salmonella 

Escherichia coli 

Staphylococcus aureus 

Bacillus specie 

0.7x107[cfu/g] 

 1.09x 108[cfu/g] 

2.64x108[cfu/g] 

 0.5x 103[cfu/g] 

3.80 x 108 

 

Nkwo orji 5 Salmonella 

Escherichia coli 

Lactobacillus specie 

0.1 x108[cfu/g] 

 1.25x 108[cfu/g] 

 3.6 x106[cfu/g] 

1.39 x108 

 

World bank 

Market 

5 

 

Salmonella 

Escherichia coli 

Staphylococcus aureus 

Lactobacillus 

0.2 x103[cfu/g] 

0.8x107[cfu/g] 

 2.16 x108[cfu/g] 

 3.5 x107[cfu/g] 

2.59 x108 

 

 

New owerri 

Market 

5 Pseudomonas 

Salmonella 

Staphylococcus aureus 

Lactobacillus specie 

5.2 x103[cfu/g] 

 0.6 x105[cfu/g]  

 1.81 x108[cfu/g] 

 1.46 x 108[cfu/g] 

3.27 x108 
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TABLE 2: DISTRIBUTION OF BACTERIA AND FUNGAL ISOLATES THE FUFU SAMPLE 

TOTAL= 115 100 

   TABLE  THREE (3): MORPHOLOGICAL CHARACTERISTICS OF BACTERIAL ISOLATES 

 
BACTERIA 

ISOLATES 

 

SIZE COLOUR SHAPE MARGIN CELL 

TYPE 

CELL 

ARRANGEMENT 

MOTILITY CAPSILITY 

Escherichia 

coli 

1 – 4mm in 

diameter 

Pink Large Mucoid, 

Smooth 

Rods Cluster motile Capsulate 

Staphylococc

us aureus 

1-2mm in 

diameter  

White/ 

Yellow 

Small Raised Cocci Singly/pairs Non motile Non 

Capsulate 

Bacillus cerus 5-8 

x1.5um(2-5) 

in diameter 

Grey-white Large, 

Irregular 

beaded Spores Chains Non motile Capsulate 

ISOLATES 

NUMBER OF 

OCCURENC

E 

PRECENTAGE 

OF OCCURENCE 

DISTRIBUTION OF ISOLATES(%) 

Ekeonunwa Douglas Relief Nkwo 

Orji 

World bank 

Market 

New Owerri 

Market 

Escherichia coli 25 21.74% + + + + + _ 

Staphylococcus 

aureus 

20 17.39% + _ + _ + + 

Bacillus specie 10 8.70% + _ + _ _ _ 

Salmonella 30 26.09% + + + + + + 

Pseudonomas 10 8.70% _ + _ _ _ + 

Enterobacter 5 4.34% _ + _ _ _ _ 

Lactobacillus 15 13.04% _ _ _ + + + 
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Salmonella 2-3mm in 

diameter 

Pink- red 

with black 

Centers 

Large Mucoid Rods Singly Motile Capsulate 

and non 

Capsulate 

Pseudonomas 1-5um Long 

and 0.5-

1.0um wide 

Dark greenish 

blue 

Large, Flat Mucoid Rods Singly Motile Capsulated 

Enterobacter 1-5um in 

length(0.3-

0.6 x0.8-

2.0um)  

Grey Medium to 

Large size 

 Rods  Motile/Non 

motile 

 

Lactobacillus     Rods  Non motile  
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TABLE  FOUR(4):BIOCHEMICAL TESTING OF BACTERIA ISOLATES/STAINING REACTIONS/SUGAR RE 

BACTERIA 

ISOLATES 

STAINING 

REACTION 

BIOCHEMICAL REACTIONS 
 

 

 

SUGAR REACTION 

 

 GRAM 

STAINING 

CATALAS

E 

COGU

LASE 

OXIDAS

E 

INDO

LE 

CITRATE VOGAS 

Proskauer 

UREA Glucos

e 

SUCR

OSE 

LACT

OSE 

Escherichia coli -Ve + _ _ + + + _ + D + 

Staphylococcus 

aureus 

+Ve + + _ _ + _ _ + D _ 

Bacillus cereus +Ve + _ _ - - - _ + D + 

Salmonella -Ve _ _ _ - -   + - _ 

Pseudonomas -Ve + _ + - - - - + D _ 

Enterobacter -Ve - - - - + + - + D + 

Lactobacillus  - ND ND ND ND - ND    

            

NOTE: ND =NOT  DETERMINED 

 D=DIFFERENT STRAINS GIVES DIFFERENT RESULTS 
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TABLE SEVEN(7):EFFECTS OF STORAGE ON READY TO EAT FUFU  

DAYS OF 

STORAGE 

LOCATION  MEAN        

BACTERIA 

COUNTS 

TOTAL  MEAN 

BACTERIA 

COUNT 

DAY 0 Ekeonunwa  Douglas 

 Relief 

 Nkwo orji market 

New owerri market 

Worid bank market 

3.2 x105(cfu/g) 

3.2x105  (cfu/g) 

 7.0x 104(cfu/g) 

 7.0 x104(cfu/g)  

 4.0 x104(cfu/g) 

 4.0 x104(cfu/g) 

8.6 x105 

DAY3 Ekeonunwa  Douglas 

 Relief  

Nkwo orji market 

New owerri market 

World bank market 

5.1 x105  (cfu/g)  

7.2 x105(cfu/g) 

 2.2 x105(cfu/g) 

 5.1 x105(cfu/g) 

 2.1 x 105(cfu/g) 

2.6 x105(cfu/g) 

2.43x106 

DAY 6 Ekeonunwa  Douglas  

Relief 

 Nkwo orji market 

New owerri market 

Worid bank market 

6.8 x105(cfu/g) 

 9.9 x105(cfu/g) 

 4.8x 105(cfu/g) 

1.11x106(cfu/g) 

 5.1 x105(cfu/g) 

 6.5 x105(cfu/g) 

4.42 x106 

DAY 9 Ekeonunwa  Douglas  

 Relief 

 Nkwo orji market 

New owerri market 

Worid bank market 

8.5 x105(cfu/g) 

 1.17 x106(cfu/g) 1.08 

x106(cfu/g) 

 1.2 x106(cfu/g) 

 1.2 x106(cfu/g) 

1.87x106(cfu/g) 

7.37 x106 
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TABLE EIGHT(8):PHYSICAL APPEARANCE OF STORED READY TO EAT FUFU 

DAYS OF STORAGE LOCATION(MARKET) PHYSICAL 

APPEARANCE 

DAY 0 Ekeonunwa 

Douglas  

Relief 

Nkwo orji market  

New owerri market 

World bank market 

No visible change 

No visible change 

No visible change  

No visible change 

No visible change  

No visible change 

DAY 3 Ekeonunwa  

Douglas 

Relief 

Nkwo orji market 

New owerri market Worid 

bank market 

No visible change Moistened 

Crust observed Dirty brown 

colour 

Dirty brown colour 

Dirty brown colour Mould 

growth 

DAY 6 Ekeonunwa 

Douglas  

Relief 

Nkwo orji market 

New owerri market World 

bank market 

Reddish Spots 

Moistened Crustobserved 

Dirty brown colour Reddish 

Spots 

Blackish brown colour 

Moistened Crust observed 

DAY 9 Ekeonunwa 

  Douglas 

 Relief 

 Nkwo orji market 

 New owerri market World 

bank Market 

Reddish Spot  

Moistened crust observed 

Yellowish green colour 

Reddish Spots  

Blackish brown colour 

Yellowish green colour 

 

 

 

 

 

 

http://www.ijnrd.org/


                                                   © 2025 IJNRD | Volume 10, Issue 11, November 2025| ISSN: 2456-4184 | IJNRD.ORG  
 

IJNRD2511226 IJNRD - International Journal of Novel Research and Development (www.ijnrd.org)  

 

c264 

Discussion 

This research study showed that a Total of Seven (7) bacteria strains and two(2) fungal was isolated 

from the fufu Sample. They includes Salmonella, Escherichia coli, Lactobacillus, staphylococcus 

aureus, bacillus, Pseudonomas and Enterobacter. According to Odo et al (2016) isolation of these 

organisms may be attributed to poor handling during Post processing, packaging and storage. The 

presence of these Microorganisms could be as a result of post processing contamination from poor 

handling; during the process of mixing with hands, kneading, Moulding, Hawking, pounding with 

motar and other human activities. 

The fermentation of Cassava roots, allows softening for further processing and reduction of potentially 

toxic Cyanogenic glucosides present in the roots(Achi and Akomas 2006).The traditional methods of 

fermentation usually produce mash which contains a foul odour resulting from uncontrolled 

fermentation and storage technique.(Achi and Akomas 2006,Okolie et al1992). According to 

(Ogumbawo et al 2004), this type of fermentation, although the Simplest way to achieve fufu through 

cassava fermentation involves a complex microbial process. The high acidic level that is involved in 

fermentation of fufu is sufficient to eliminate most of the Microorganisms but post processing 

contamination may occur which affects the quality of the final product. (Odom et al 2012). The total 

mean bacterial and fungal counts evaluated in this study varied from one Sample to the other and are 

higher than the normal/acceptable standard of plate count. The Maximum permitted standard plate 

count is 5.0x10^5 (International commission of microbiological Specification for food (ICMSF), 2009) 

and 1.0 x10^3cfu/ml according to Gulf Standard (2000). The Occurrence of the Microorganism on the 

fufu sample suggest a relationship with the amount of moisture present which enhance proliferation of 

Microorganisms. High moisture content accelerates food spoilage and generally provided a good media 

for the growth and proliferation of Microorganisms especially bacteria. 

Most of the fufu sample stored for 7days exceeded the stated microbial limits and were unfit for 

consumption. The longer the storage period of the sample (fufu) the higher the microbial population. 

High bacteria count as recorded by wrapped fufu shows that storage temperature and packaging 

http://www.ijnrd.org/
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material favoured the growth of bacteria. This could be attributed to increased temperature of the 

wrapped fufu. According to Aderinto(2003) Fufu will be kept best when packaged in leaf and stored 

under refrigeration as Ph and more stable than those stored at 28°c(ambient temperature). Total 

titratable acidity of fufu stored at 8°c remained. Since the fermentation used to produce the fufu product 

was natural fermentation, which involves a Complex microbes population during fermentation, the 

microbes recovered from the fufu samples may be the organisms involved in the fermentation. Despite 

the possibility that this is the case, it is indisputable that some of these Microorganisms may have been 

introduced by humans, packaging materials, Storage temperature, pH levels or even the immediate 

location where the processed Cassava was stored (Odom et al 2012).  

The presence of Lactobacillus Suggests that the acid fermentation of fufu is brought about by Lactic 

acid bacteria (LAB). The presence of staphylococcus aureus could be due to contamination from the 

skin, Mouth or nose of the handlers or hawkers since it is a member of the normal flora of the skin and 

though the percentage of the isolated is high, this does not portray a serious concern since the 

temperature of most of the fufu is raised before final consumption. According to (Umeh 2009) 

contamination by staphylococcus aureus could be from human skin, mouth when coughed, nose when 

sneezed. Staphylococcus aureus produce a number of disease - causing factors such as coagulase, alpha 

exotoxin and haemolytic beta toxin which are the principal agents in food borne intoxication. The 

symptoms of staphylococcal intoxication include extreme distress, nausea, diarrhea and vomiting. 

(Okaka et al 2006). According to (Amusan et a l2010) Vomiting, nausea, diarrhea and abdominal pain 

are few signs of staphylococcal food poisoning. 

The environment in which food is prepared, handled and kept as well as the person handling it can all 

harbour staphylococcus bacteria. Staphylococcus aureus produces various heat - stable extracellular 

chemicals known as enterotoxins that makes the food dangerous. These enzymes aid in the 

staphylococcal invasiveness of the immune system (Prescott et al. 2005). Depending on the amount of 

inoculum consumed and the individual's susceptibility to the toxin, the intensity of the symptoms may 

change. According to (Mbayei and Iroegbu 2010),air pollution and other environmental factors are 

http://www.ijnrd.org/
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potentially sources of staphylococcus. The appearance of staphylococcus aureus is largely due to human 

interface. This reflection is as a result of unclean practices during production and sale, as the organisms 

is usually found on the skin and nose, may be due to contamination from the mouth or nose. 

Bacillus cereus, is an opportunistic pathogen of humans, is a frequent inhabitant of soil leaf surfaces 

and wrapping materials. 

According to (Odom et al 2012) stated that bacillus presence in fufu may be as a result of soil and 

materials used in wrapping, covering the fermentation tank or drum and packaging. Bacillus cerus 

produces an exotoxin which causes an intoxication characterized by abdominal pain, flatulence, 

diarrhea, headache, dizziness, Vomiting and dehydration. It occurs from contamination from packaging 

materials as well as eating cold fufu after being held at room temperature for several days/hours. (Umeh, 

2009).  It was observed that the fufu as marketed in the study area is usually eaten as purchased thereby 

exposing the consumer to bacterial contamination. The presence of Escherichia coli in the indicated 

that such fufu has been contaminated with faecal materials and such food might not be safe for human 

consumption. The main route of E.coli of the fufu Samples in this research may have come from the 

water used to wash the mortar and pestle before and after pounding the fufu or from the water used to 

mold or beat the fufu,an unhygienic environment may also contribute and the storage for a long time 

by the sellers if not sold in time.   In general, most strains of E.coli are harmless and are part of the 

normal guy flora, although some serotypes causes Serious food poisoning in humans. E.coli is being 

found in the urinary tract, which is it's natural habitat. 

Reduction of the odour in Fufu by enhance technology (optimization) will make fufu to be more liked 

and generally acceptable to a wider population. The odour in Fufu can as well be reduced by addition 

of some certain substance which includes Kerosene, Scent leaf, Sieving out the water used in processing 

the fermented Fufu (According to my Questionnaire). Cassava is one of the very few tropical crops 

where cyanide content has not restricted its use, An Important staple food for human consumption. This 

is because a variety of processing technique have been developed in different parts of the world to make 

Fufu more palatable. (Aweke et al 2012). The degree of reduction of cyanide in the final product varies 
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greatly with the type of processing technique used (Nhassico et al 2008, Cardoso et al 2005, Bradbury 

2004). As cassava has long history of Cultivation and consumption in other parts of the world, different 

processing methods had been developed to neutralize the toxin (cyanide). According to (Aweke et al 

2012) few processing methods such as washing, boiling, drying and fermenting with cereals are used 

to remove or reduce cyanide in Cassava. Solar drying and fermentation were found to be the best 

Methods in removing cyanide content and detoxifying Cassava basei food (Aweke et al 2012).  

Conclusion 

The result obtained from this research shows that Fufu is a fermented product, Which can be 

contaminated through post poor handling effects either at the processing site when it is being 

cooked(this is usually because it is with bare hands that they usually use to mold fufu into the pot) or 

contamination from the market place. The quality is also often Compromised as some processors make 

use of back slopping to reduce the length of time for fermentation so as to meet high customer's demand 

and high quality.  

The result in this research shows that the fufu sold at various Locations (market) in Owerri Metropolis 

is contaminated with several Microorganisms and there is need to reheat Fufu before Consumption. 

Some of the bacteria and fungi isolated and identified in the Fufu Sold in Owerri are of public health 

Importance thus their presence are considered as major Cause of gastrointestinal disorders, Food 

poisoning and food borne diseases. The presence of Salmonella, Escherichia coli, Staphylococcus 

aureus, Bacillus species, Lactobacillus specie, Pseudonomas aerginosa and Enterobacter.  

Personal hygiene and good processing practices of the food vendors are major factors that determine 

the safety in the Consumption of the ready - to- eat Fufu. Hawking and storage of Fufu at ambient 

Temperature for more than 5days predisposes the fufu to microbial growth and Spoilage which is 

detrimental to health. The Longer the time of storage, the higher the possibility of being Contaminated 

and the more the microbial Load. 
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Recommendation 

It is recommended that regular microbiological quality Control programs and Education 

(Enlightenment) of the food handlers/food vendors on food safety practices should be encouraged. The 

use of chemicals and other Artificial Substance to enhance the fermentation and quality of Fufu should 

be discouraged. Strict Supervision of ready to eat fufu sold to the general public should be properly 

investigated by the relevant authorities to prevent epidemics of food borne illness within the Owerri 

Metropolis. 

The government and regulatory agencies Such as:National Agency for food and drug Administration 

and control should particularly regulate, Control and Set up a local body Nationwide that will monitor 

the production/processing Site of production (Location), packaging of the Fufu in order to reduce health 

Hazard and guarantee good health for the Nation. 

There is need for establishment of national Legislation that would restrict and Control Sales of Fufu in 

strategic Locations to reduce the Level of Contamination of the products. 

Customers should always reheat purchased Fufu to ensure destruction of vegetative Cells before 

Consumption.The producers Should be discouraged from packaging ready- to eat Fufu in Market 

places.The need for periodic Screening of producers and retailers for Convalescent Carriers of 

Microorganisms should not be over emphasized.There is need to educate Fufu producers or retailers on 

good sanitation, personal hygiene and its relevance to food production.The producers should be 

encouraged to Source for neat and treated water for fufu production.The Public health education 

programme is of necessity to enlighten the general public about the health implication of Consuming 

Contaminated Fufu. 

 

 

 

http://www.ijnrd.org/


                                                   © 2025 IJNRD | Volume 10, Issue 11, November 2025| ISSN: 2456-4184 | IJNRD.ORG  
 

IJNRD2511226 IJNRD - International Journal of Novel Research and Development (www.ijnrd.org)  

 

c269 

REFERENCES 

 

1. Achi, O. and Akomas,N (2006). Comparative assessment of fermentation techniques in the 

processing of Fufu,a traditional fermented cassava products. Pakistan Journal of Nutrition 

5(3):224-229. 

2. Achi,O. and Akomas, N (2006), Okolie,N.P.,(1992). Comparative assessment of fermentation 

techniques in the processing of Fufu, a traditional fermented cassava product.pakistan journal 

of Nutrition 5(3)224-229.production of improved cassava fufu "akpu" through controlled 

fermentation food chemistry 44:137-139. 

3. Aderinto,   T.A.T., (2003). Effects of storage and packaging on the quality and stability of 

cooked "Fufu". B.Sc. Thesis, Department of food Technology, University of Agriculture, 

Abeokuta. 

4. Afedraru Lominda, (13 January 2019). "Uganda to Launch innovative gene- edited Cassava 

research" Alliance for Science. Archived from the Original on 15 August 2021. Retrieved 15 

August 2021. 

5. Akinsanya, M.H Jaloye and B.C Oluwole (2013).Microbiological quality of fermented ogi sold 

in ota, Ogun State, Nigeria.Int.J . Curr . Microbial .App Sci 20(8):128-143. 

6. Alloys,N., and Ming, Z.H (2006). Traditional Cassava Foods in Burundi A Review. Food 

Reviews International, 22:1 - 27. 

7. Amusan, E., Oramadike, C. E., Abraham - Olukayode, A. O., & Adejonwo, O. A.(2010). 

Bacteriological quality of street vended smoked blue whiting (Micromesistus poutasou). 

Internet journal of food safety, 12(6), 122-126. 

8. Anazai  Y, Kim H, Park JY, Wakabayashi H, Oyaizu H, Phylogenetic affiliation of the 

Pseudomonas based on 16S r RNA Sequence. Int.J Syst Evol Microbiol 2000 July 50 pt 4:1563-

1589. doi :10.1099100207713-50-4-1563. PMID: 10939664. 

9. Aweke, K., Beka, T., Asrat, W., A damu, B., Birhanu, W and Agnalem, L. (2012). Detoxification 

and Consumption of Cassava Based Foods in South West Ethiopia. Pakistan journal of Nutrition  

11(3):237-242. 

10. Ayetigbo, O., Latif, S., Abass, A., & Muller,J.(2018). Comparing characteristics of root, flour 

and starch of biofortified yellow-flesh and white- flesh Cassava variants, and Sustainability 

considerations: A review. sustainability, 10(9), 3089.https://doi.org/10.3390/su10093089 

11. Bamidele, O. P., Fasogbon, M. B., Oladiran, D. A., & Akande, E. O (2015). Nutritional 

composition of fufu analog flour produced from cassava root (Manihot esculenta) and Cocoyam 

(Colocasia esculenta) tube. Food science & nutrition, 3(6), 597- 

603.https://doi.org/10.1002/fsn3.250  

12. Basic report: 11134,Cassava raw "May 2016:11134, Cassava, raw" National Nutrient Database 

for standard Reference Release 28. Agricultural Research Service, US Department of 

Agriculture. May 2016. Archived from the Original on 12 July 2017. Retrieved 7 December 

2016. 

13. Bhatia E 2020 (Harford, Tim 4 September 2019)."Tropical Calcific pancreatitis: Strong 

association with Spinki trypsin inhibitor Mutations Gastroenterology 123(4): 1020 - 1025 doi: 

10.1053/gast.2002.36028. PMID 12360463.(Hardford,Tim 4 September 2019) "How do people 

learn to Cook a poisonous plant Safely" BBC News. Archived from the Original on 4 September 

2019. Retrieved 4 September 2019. 

http://www.ijnrd.org/


                                                   © 2025 IJNRD | Volume 10, Issue 11, November 2025| ISSN: 2456-4184 | IJNRD.ORG  
 

IJNRD2511226 IJNRD - International Journal of Novel Research and Development (www.ijnrd.org)  

 

c270 

14. Booth,R.H and Coursey D.G(2004). Cassava processing and storage. Proceedings of 

International workshop.Pattaya, Thailand,17-19,April 1974. 

15. Bredeson,J. V., Lyons,J.B., Prochnik, S. E.,iou, G.A et al (2016) Sequencing wild and Cultivated 

Cassava and Related Species Reveals Extension interspecific Hybridization and Genetic 

Diversity. Nature Biotechnology 34, 562- 570. https: //doi.org/10.1038/nbt3535. 

16. Bryan,F.L (2004) Microbiological food hazards based on epidemiological information: food 

Technology, 28: 52 - 59. 

17. Burrell, M.M. (2003). Starch the need for improved quality and overview. Journal of 

Experimental Botany 218: 4574 - 4762. 

18. Cheese Brough, M.,(2006).District Laboratory practice in Tropical countries. Cambridge 

University Press, Cambridge, U.K., pp.62 - 70 

19. Del - Rosario - Arellano, Jose Luis; Aguilar- Rivera, Noe; Leyva- ovalle,Otto Raul;Andres- 

Meza,Pablo: Meneses - Marquez, Isaac; Bolio- Lolez,Gloria Ivette(2020)"zonification 

edafoclimatica de layaca(Manihot esculenta Crantz) - para la production sustenible de 

bioproductus'[Edaphoclimatic Zoning of Cassava (Manihot esculenta Crantz) for Sustainable 

production of bio products] Norte Grande Geography Journal (in Spanish):(81) 361 - 383 

34022022000100361. ISSN 07183402. S2CID 249657496. 

20. Diggle sp, Whitely M, microbe profile: Pseudonomas aeruginosa opportunistic pathogen and 

lab rat . Microbiology 2019. 

21. Dols M, Chraibi W, Remaud Simeon M, Lindley N D, Monsan PF.1997. Growth and energetics 

of Leuconostoc mesenteroides NRRL B - 1299 during metabolism of various Sugars and their 

Consequences edextransucrase production. Appl Environ Microbiological 

63:https://doi.org//10.11281/aem.6.3.6.2 159 - 2165.1997. 

22. Dual RM, Lin XB, Zheng J, Martino ME, Grenier T,Perez-Munoz ME,et al. (August 2017).”  

Lifestyle in transition ;evolution and natural history of the genus ”FEMS 

MicrobiologyReviews.41(Supp_1):S27-S48.doi:10.1093/femsre/fuxo3o.PMID28673043. 

23. Egwim, E., Amanobo, M., Yahaya, A & Bello, M., (2013). Nigerian indigenous fermented 

foods:  processes and prospects. Intech open science/open mind.http://x.doi.org/10.5772/52877 

24. EL- Sharkawy, M. A(2004). Cassava biology and physiology. Plant molecular Biology, 

56(4):481- 501. 

25. Errington J, Aart L T (may 2020). Microbe profile: Bacillus Subtilis: Model organism for 

Cellular development, and industrial workhorse" Microbiology 166(5):425 - 427. 

26. Flibert, G., Abel, T., & Aly, S.(2016). African cassava traditional fermented foods: the 

Microorganism's contribution to their nutritional and safety values-a review. International 

journal of current Microbiology and Applied Science, 5(10),664-

687.http://dx.doi.org/10.20546/ijcmas.2016.510.074 

27. Forsythe, L., Posthumus, H., & Martin, A(2016).A crop of one's own? Women's experiences of 

cassava commercialization in Nigeria and Malawi. Journal of Gender, Agriculture and food 

Security, 1(2),110-128.http://gala.gre.ac.uk/I'd/eprint/14707 

28. Fredrick Duglas opie, Hog and Honiny (2008) .Hog and Hominy: Soul Food from Africa to 

America. Columbia University press chapter 1- 2. 

29. Gulf Standard, 2000. Microbiological Criteria for food stuff- part 1.GCC Riyadh, Saudi Arabia 

pp.27-30. 

30. Hall,J. D., McCroskey, L. M, Pincomb, B, J and Hatheway, C. L (2005) Isolation of an organism 

resembling Clostridium Barati which produces type F b botulinal toxin from an infant with 

botulism. Journal of Clinical Microbiology, 21: 654 - 655. 

http://www.ijnrd.org/


                                                   © 2025 IJNRD | Volume 10, Issue 11, November 2025| ISSN: 2456-4184 | IJNRD.ORG  
 

IJNRD2511226 IJNRD - International Journal of Novel Research and Development (www.ijnrd.org)  

 

c271 

31. Hans , G and Schlegel, N .U. (2005). General microbiology,7th edition(cambrige low price 

editions). Published by the press syndicate of the university of Cambridge. Page.290-332. 

32. Holt, J.G., Krieg, N.R Sneath, P. H. A, Stanley, J. F. and Williams, S. T Bregey`s Manual of 

Determinative 19th edition. Williams and Wilkins`s, Baltimore, Maryland, USA. 1994. 

33. ICMSF(2009). International Committee on Microbiological Specifications for Foods` 

Microorganisms in food 1,Their Significance and Methods of Enumeration.2nd Ed., University 

of Toronto Press, Toronto, Buffalo and London. 

34. IITA (2012).Annual report 2012. Croydon UK: International Institute of Tropical Agriculture. 

http://newint.iita.org/wp-content/uploads/2016/04/Annual -Report-2012.pdf. 

35. Jideani, V. A and I. A. Jideani, (2006). Laboratory Manual of Food Bacteriology. Amana printing 

and Advertising Ltd., Kaduna, Nigeria,10: 196. 

36. Landite  JM, Rodriguez H, Curiel JA, De Las Rivas B,De Felipe FL, Munoz R (2010). 

“Degradation of Phenolic Compounds found in olive Products by Lactobacillus plantarum 

Strains”. Olives and Olive oil in Health and Disease Prevention.  pp.387-396. 

Doi.10.1016/B978-0-12-374420-3.00043-7. ISBN 9780123744203. S2CID 89393063. 

37. Latif, Sajid; Muller, Joachim (2015)"potential of Cassava leaves in human Nutrition: review" 

Trends in food Science and Technology.44(2): 147-158 doi :10.1016/j.tifs 2015.04.006. 

38. Lebot, Vincent 2020. Tropical Root and Tuber Crops: Cassava, Sweet potato,yams and Aroids. 

Wallingford, Oxfordshire,Uk; Boston, USA; CABI(centre for Agriculture and Bioscience 

international). p.541. ISBN 978 - 1- 78924336-9. OCLC 1110672215. 2920 

39. Mahony O., Mark M; Dobson, Alan D. W.; Barnes, Jeremy D. & Singleton,lan (2006).”The use 

of ozone in remediation of polycyclic aromatic hydrocarbon contaminated soil”. Chemosphere 

.63 (2): 307-314. Opara Bibcode:2006Chmsp..63..3070. 

doi:10.1016/j.chemosphere.2005.07.018. PMID 16153687. 

40. Martino ME,Bayjanov JR, Caffrey BE, Wels M, Joncour P, Hughes S,et al.”Nomadic lifestyle 

of Lactobacillus Plantarum revealed by comparative genomics of 54 strains isolated from 

different habitats” Environmental Microbiology .18 (12):4974-4989.doi:10.1111/1462-

.13455.hdl:2066/171054.PMID 27422487. 

41. Matejcekora Z. et al. (2016). Characterization of the growth of Lactobacillus Plantarum in milk 

in dependence on temperature. Acta Chimica Slovaca. 9(2)104-108. 

42. Mbaeyi, I. E., & Iroegbu, C.U. (2010). Estimation and Characterization of Coliforms in Vended 

Food and Water Samples in Nsukka Area. Bio - research, 8(2). 

https://doi.org/10.4314/br.v8i2.66890. 

43. Mokemiabeka, S., Dhellot, J., Kobawila, S. C., & Louembe, D (2011). Traditional retting of 

Cassava roots in the ponds or the rivers. International journal of Biological and Chemical 

Science,5(1). https://doi.org/10.4314/ijbcs.v5il.68091. 

44. Nassar, N., Vizzotto, C.S., Schwartz, C. A and Pires, O. R. (2007). Cassava diversity in Brazil: 

the case of carotenoid-rich landraces. Genetic and Molecular Resource 6 (1):116 - 121. 

45. Nhassico, D., Muquingue, H., Cliff, J., Cumbana, A. and Bradbury, J. H(2008). Review rising 

African Cassava production, diseases due to high cyanide intake and control measures. Journal 

of the Science and Food Agriculture 88: 2043 - 2049. 

46. Odo, M.O., OKorie, P.A., Azi, F and Ngah, F.(2016). Quality of Cassava Fufu Sold in Abakaliki 

Metropolis. Advance Journal of Food Science and Technology 12 (8): 440-445. 

47. Odom, T.C., Nwanekezi, E. C., Udensi, E. A Ogbuji, C. A., Emecheta,R. O and Aji,R. U(2012). 

Biochemical qualities of Cassava Fufu Sold in Imo and Abia States of Nigeria. Global Advance 

Research journal of Environmental science and Toxicology,1(7):178 - 182. 

http://www.ijnrd.org/
http://newint.iita.org/wp-content/uploads/2016/04/Annual


                                                   © 2025 IJNRD | Volume 10, Issue 11, November 2025| ISSN: 2456-4184 | IJNRD.ORG  
 

IJNRD2511226 IJNRD - International Journal of Novel Research and Development (www.ijnrd.org)  

 

c272 

48. Ogumbawo, S. T., Sanni, A.I and Olilude, A.A(2004). Effects of bacteriocinogenic 

Lactobacillus spp on the shelf life of fufu,a traditional fermented cassava product. World journal 

of Microbiology and Biotechnology 20: 57 - 63. 

49. Okaka,J.C., Akobundu, E. N.T and OKaka, A.N.C.(2006). Food and Human Nutrition. Advance 

journal of Food Science and Technology, 21: 414 - 427. 

50. Olapade, A.A., Y.O. Babalola and O.C and Aworh, 2014. Quality attributes of fufu (fermented 

Cassava) flour Supplemented with bambara Flour. International food Research journal,21(5): 

2025 - 2032.  

51. Opara,M., (January 2020), Microbial Quality of Ready to eat Fufu; A cassava Fermented 

product Sold in Umuahia. A research. 

 

52. Osipitan, A. A ; Sangowusi, V.T,Lawal, O.l; popoola,K.O (2015) " Correlation of chemical  

Composition of Cassava varieties to their Resistance to prostephanus truncatus Horn 

(Coleoptera; Bostrichidae)" Journal of insect Science 15 (1):13 Pmc 4535132 PMID 25700536 

53. Owolarafe, O.K; Adetifa, B.O; Oyekanmi A.C., Lemikan ,T. G and Samuel,T.M (2018). 

Assessment of fufu production Technologies in Ogun stata, Nigeria. ARID zone journal of 

Engineering, Technology and Environment 14(4),54- 558. Retrieved from 

https://www.azojete.com.ng/index .php/azojete/ view/276. 

54. Ozcan E, Selvi SS, Nikerel E, Teusink B, Toksoy Oner E, Cakir T (April 2019).”A genome – 

scale metabolic network of aroma bacterium Leuconostoc mesenteroides subsp. Cremoris”. 

Applied Microbiology and Biotechnology.103(7):3153-3165. doi : 10.1007/s00253-019-09630-

4. hdl:1871.1/7a12c804-4c10-4aef-99ef –b72df2c365f4. PMID 30712128.  

55. Valenstein P, Bardy G H, C C Cox, P. Zwadge Feb,1983.PMID : 6823 910 doi: 

10.1093/ajco/79.2.2.45. 

56. Paul SL, Rahman MM, Salam MA, Khanma,Islam MT (2021- 12- 15). identification oy marine 

sponge - associated bacteria of the Saint Martin's island of the Bay of Bengal emphasizing on 

the prevention of motile Aeromonas septicemia in Labeorohita. Aqua Cultiure. 545: 737156 

doi: 10.1016/j.aquaculture.2021.737156. ISSN 0044-8486. 

57. Prescott,L. M., Harley,J.P and Klein,D. A (2005). Microbiology. 6thed. McGrawHill, London. 

Pp. 135 - 140. 

58. Ravindran and Velmerugu (1992)"preparation of Cassava leaf products and their use as animal 

feeds. (PDF). FAO Animal production and health paper (95): 111- 125. Archived from the 

Original (PDF) on 15 January 2012 Retrieved 13 August 2010. 

59. Rebeca M.Duar, Xiaoxi B. Lin,Jinshui Zheng, Maria Elena Martino, Theodore Grenier, Maria 

Elisa Perszmunoz Francois Leulier, Michael Ganzle, Jens Walter. FEMS Microbiology 

Reviews, Volume 41, issue Supp - 1 August 2017,pagei 527- 548, https: //doi- 

org/10.10931/femsre/fuxo30. 

60. Rosales- Soto, M.U ., Ross, C.F., Younce, F., Fellman, J.K., Mattinson, D.S., Huber, K., & 

Powers, J.R. (2016). Physicochemical and sensory evaluation of cooked fermented protein 

fortified cassava (Manihot esculenta Crantz) flour. Advance in Food Technology and Nutritional 

Science Open journal, 2, 9 - 18. https://doi.org/10.17140/AFTnSOJ - 2- 126. 

61. Spagnolo,Anna Maria; Sartini, Marina; Cristina,Maria Luisa .Reviews in Medical 

Microbiology 32(3): p 169 - 175 July 2021 /Doi: /10.1097/MRM 0000000000000271. 

62. Suzuki, Masato;Suzuki, Satowa; Matsui, Mari; Hiraki Yoichi; Kawano, Fumio; Shibayama, 

Keigo(2013-10-13). “Genome Sequence of a Strain of the Human pathogenic Bacterium 

http://www.ijnrd.org/


                                                   © 2025 IJNRD | Volume 10, Issue 11, November 2025| ISSN: 2456-4184 | IJNRD.ORG  
 

IJNRD2511226 IJNRD - International Journal of Novel Research and Development (www.ijnrd.org)  

 

c273 

Pseudomonas alcaligenes That Caused Bloodstream infection. Genome Announcements, 

1(5):e00919-13. doi : 10.1128/genomeA.00919-13. ISSN 2169-8287. PMC 3814577. PMID 

24179116. 

63. Uche,C.(2016). Cost and returns structure in garri and fufu processing in Rivers State, Nigeria. 

Nigerian Agricultural policy Research journal (NAPReJ),1(2237- 2019-3182),131-

138.http://dx.doi.org/10.22004/ag.econ.292065. 

64. Udochukwu, U., Inetianbor, J., Akaba, S. O. and Omorotionmwan,F. O.(2016). Comparative 

assessment of the microbiological quality of Smoked and fresh fish Sold in Benin city and its 

public health impact on Consumers. American journal of Microbiological Research, 4 (1):37-

40. 

65. Umeh, C.N., (2009). Food in relation to human diseases. Proceeding of the paper Presented on 

NIFST`S Day Celebrations. Federal Secretariat Auditorium Enugu. 

66. Uyoh, E. A., Ntui, V. O and Udoma N.N. (2009). Effect of local Cassava Fermentation methods 

on some physicochemical and sensory properties of Fufu. Pakistan journal of Nutrition 8: 1123- 

1125. 

67. Valenstein, P;Bardy, GH; Cox,CC; Zwadyk, P(1983).”Pseudomonas alcaligene endocarditis”. 

American Journal of Clinical Pathology. 79(2):245-7. doi:10.1093/ajcp/79.2.245. PMID 

6823910. 

68. World health organization (2005). Program for control of diarrheal disease, Geneva, 

Switzerland, WHO bulletin 703:737-772. 

69. Zheng J, Wittouck S, Salvetti E, Franz CM, Harris HM, Mattarelli P,et al.(April 2020).”A 

taxonomic note on the genus Lactobacillus:Description of 23 novel genera,emended description 

of the genus Lactobacillus Beijerinck 1901, and union of Lactobacillaceae and 

Leuconostocaceae “. International Journal of Systematic and 

EvolutionaryMicrobiology.70(4):2782-

2858.doi:10.1099/ijsem.0.004107.hdl:10067/1738330151162165141. PMID 32293557. 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.ijnrd.org/

