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ABSTRACT  

Shea butter, a fat from the kernel of Shea tree, is of great nutritional and commercial value for 

local and international communities. The handling practice of the Nigerian Shea butter at sales 

points in market places necessitated the study into the microbiological analysis of Shea butter 

collected from various markets in Oyo, Kwara and Niger States of Nigeria. The microbial 

analysis was done using the method described in the deZaan Cocoa and Chocolate Manual. The 

results of the microbial analysis of the different Shea butter samples obtained from the different 

states revealed the presence of fungi such as Aspergillus spp., Mucor spp., Penicillium spp and 

yeast cells and bacteria cells such as Escherichia coli, Micrococcus spp., Enterobacter spp., and 

Pseudomonas spp. The bacteria cells show negative result for acid fast test. The presence of these 

organisms in the Shea butter might indicate their bio-deteriorative and enzymatic roles. The 

contamination of the Shea butter samples by these organisms might be due to poor postharvest 

practices such as poor display and cross-contamination of the butter at sales points.  In order to 

preserve the nutritional and beneficial qualities of the Shea butter, it is recommended that the 

Shea butter should be properly package or covered at sales point in order to reduce microbial re-

contamination. Also due the presence of Aspergillus and Penicillium spp in the processed Shea 

butter, oral and topical application of Shea butter should be properly guided especially if the Shea 

butter product is not certified by any government agency.          
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  INTRODUCTION  

 The street food is prepared on the streets and ready-to-eat, or prepared at home and 

consumed on the streets without further preparation. Street vended food are not only 

appreciated for their unique flavours, convenience and the role which they play in the 

cultural and social heritage of societies, it also become important and essential for 

maintaining nutritional status of populations (Dardano, 2003). The Street  
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foods provide a source of affordable nutrients to the majority of the people especially the 

low-income group in the developing countries (Muzaffar et al., 2009). However, street 

foods are frequently associated with diarrhoeal diseases due to their improper handling 

and serving practices (Barro et al.,2006). Microbial contamination of ready-to-eat foods 

sold by street vendors and hawkers has become a major health problem. Street food 

vendors are mostly uninformed of good hygiene practices (GHP) and causes of diarrhoeal 

diseases (Mensah et al., 2002), which can increase the risk of street food contamination 

(Bhaskar et al. 2004; Tambekar et al., 2009). From the initial contamination of raw foods 

with pathogenic bacteria to subsequent contamination by vendors during preparation; 

there are many factors that should be considered for  analyzing the hazards due to street 

foods (Mankee et al. 2003). The vendors can be carriers of pathogens like E. coli, 

Salmonella, Shigella, Campylobacter and S. aureus who eventually transfer these food 

borne hazards to consumers. In most cases, running water is not available at vending 

sites; hands and utensils washing are usually done in one or more buckets, and sometimes 

without soap. Wastewaters and garbage’s are discarded nearby, providing nutrients for 

insects and rodents, which may carry food borne pathogens (Tambekar et al., 2009). The 

serving utensils used at the vending site are often contaminated with Staphylococcus sp. 

which may have originated from the vendors hands when they touch the food preparation 

areas, dish cloths and the water during dish washing and hand washing which indicates 

cross-contamination between dish water, food preparation surfaces, and the food itself; 

consequently, perceive a major public health risk (Mensah et al., 2002; Cardinale et al., 

2005; Das et al., 2010). Street foods posed major public health risk due to lack of basic 

infrastructure and services, difficulty in controlling the large numbers of street food 

vending because of their diversity, mobility and temporary nature (Desousa, 2008). A 

general lack of factual knowledge about the epidemiological significance of many street 

vended foods, poor knowledge of street vendors in basic food safety measures and 

inadequate public awareness of hazards posed by certain foods has severely hampered the 

deployment of a precise scientific approach to this very serious problem (Rane, 2011). 

Shea butter can be liken to ready-to-eat food/drug because of its use in cooking, oral and 

topical application for treatment of cough and other skin aliments especially in children. 

The butter is often display openly in market places. The health and nutritional implication 

of this is that the butter quality is further depreciated as a result of direct heat from 

sunlight and possible cross-contamination of the butter by airborne organisms 

The methods of processing Shea fruits into nuts and butter specifically varies from family 

to family and from community to community (some communities add local antioxidants 

or deodorants during processing to extend the shelf life and reduce the unpleasant odour 

respectively) (Obibuzor et al., 2014), hence the wide variation in the quality of butter 

from the Shea belt (Masters et al., 2004). There are also the problems of the use of 

inconsistent raw materials (water, Shea nut), dirty utensil and work environment 
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(normally under a Shea tree), lack of quality control and poor butter storage facilities 

(Obibuzor et al., 2014).  

In several developing countries including Nigeria, the statistics on the incidence of food 

borne diseases are not available; however, the high prevalence of diarrheal diseases, 

particularly in infants and young children in these countries is an indication of an 

underlying safety problem (Omemu and Omeike, 2010). 

The main factors which determine food hygiene include handling, preparation techniques 

and storage practices (Ifediora et al., 2006). 

The Shea butter is usually processed and sold by women and over the years. There has 

not been a comprehensive data on the microbial analysis of Nigerian Shea butter 

especially what is offered for sale in the market places.  To effectively counter this 

unwholesome practice of street trading of Shea butter, there is therefore, the need to 

generate data on the microbial quality of market ready Shea butter available in some 

markets in Nigeria and possible identification of their health implication. This study will 

also assist the policy and decision makers in advocating for proper packaging of Shea 

butter at sales points.  

 

MATERIALS AND METHODS 

Sources of material: The Shea butter used in this study were collected from markets in  

Tshon and Agbaku villages in Kwara , Assanyi village in Niger State and Sarki village in 

Oyo States of Nigeria,. 

 

Microbiological analysis of the shea butter samples  

The microbiological specifications used in this study are based on the International 

Confectionery Association (ICA) described in the de-Zaan Cocoa and Chocolate Manual 

(2009).  

Preparation of lactose and peptone broth stock solution  

Lactose and peptone powder (13g each) was weighed separately in a weighing balance 

and then transferred into conical flask containing 1,000 ml of demineralized water in a 

separate glass flasks. Ten millilitres  each of the lactose and peptone broth was dispensed 

into 100mls conical flasks (labeled for lactose broth and peptone broth). The labeled 

lactose and peptone broth conical flasks were corked with cotton wool wrapped with 

aluminum foil. They were then sterilized in an autoclave at 121° C(250° F) for 15 

minutes. It was allowed to cool to about 45° C (113° F) and the pH (6.9) was checked. 

After sterilization two grams each of the collected samples was weighed into the labeled 

lactose and peptone broth conical flasks,  closed , shaken and allowed to stand for about 

30minutes before carrying out the serial  dilution process.  
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Preparation of sterile water blank 
 Ten millilitres of distilled water was pipetted into McCartney bottles representing each 

village for the peptone and lactose solution. The bottle was labeled S1 to S6 each. The 

bottles were then sterilized in an autocalve at 121oC for 15 minutes.  

 

Serial dilution 

 The McCartney bottles were divided into group’s label101 to 106 and from the stock 

bottle prepared in triplicates for the lactose and peptone broth, 1ml each was transferred 

from the stock bottles into the bottles labelled 101 to 106 containing nine millilitres of 

sterilized distilled water for serial dilution preparation. 

 

Method of inoculation  

The pour plate method of inoculation technique was used in the isolation of the 

microorganisms associated with the Shea butter samples. One millilitre each of the serial 

dilution prepared samples was pipette with the aid of a syringe and was transferred into 

the corresponding labeled Petri dishes. Nine millilitre of molten prepared PDA was 

dispensed into the Petri dishes. 

 

Subculturing of isolates 

Culture plates showing mixed colonies was individually separated by using inoculating 

needle which was sterilize by flaming over bursen burner until it is red hot. The 

inoculating needle was then used to transfer a loop of mycelia from the culture plate 

having a mixed culture into a solidify PDA plate. Pure culture of the bacteria cells was 

obtained by using an inoculating loop sterilize as described above before the streaking 

method.    

 

Morphological and biochemical identification of isolates 
Analysis of the different fungal species isolated from the Shea butter samples shows that 

there was variation in the colony colour, margins, texture and colony reverse colours. 

Fungal cultures were examined for characteristic macroscopic and microscopic features 

by comparison with the descriptions and illustrations of Barnett and Hunter (1998).  The 

bacteria isolates were purified by sub culturing and characterized based on colonial 

morphology, cellular morphology, staining and biochemical reactions and identified 

using Bergey’s Manual of  Determinative Bacteriology (Holt et al., 1994). 

 

RESULTS 

The result of the microbiological analysis of the processed Shea butter collected from 

Assanyi village in Niger State, Sarki villages in Oyo State, Tshon and Agbaku villages in 

Kwara States, was enhanced by the lactose and peptone broth used in the isolation of the 

associated microbes. The lactose and peptone broth helped in enriching the medium by 
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repairing of damage cells, dilutes toxic or inhibitory substances, and provides a 

nutritional advantage for the microbes.  

The results as showed on table 1 below revealed the presence of fungi (Aspegillus 

Penicillium, Mucor spp and yeast cells) and bacteria cells (Micrococus virians, 

Escherichia. coli Enterobacter aerogenes and Pseudomonas aerogenosa).  

 

 

Table I Morphological and biochemical characterization of the bacterial 

isolates associated with locally processed Shea butter 

 

Parameters B5 B4 B1 B3 

Shape Round Round Round Round 

Colour Milky Milky Milky Milky 

Size Large Large Large Large 

Elevation Flat Flat Flat Flat 

Transparency  Transparency, Opaque Transparency Opaque 

Morphology 

Gram type Neg Neg Positive Neg 

Cell type Rod Rod Rod Rod 

Cell arrangement Single  Cluster Single 

Chain 

Single 

Acid Fast Neg Neg Neg Neg 

 Biochemical Test 

Citrate  +   +       +           + 

Catalase Production +   +       +           + 

Motility  +   +       +  

Vogues prauskeur +   +       +  

Methyl red     -       +           + 

Coagulase test  -   -       -            - 

Oxidase test  -   -       -            - 

Oxidative test: 

Glucose  +   +       +          + 

Lactose  +   -        - 

Fermentation test: 

Glucose   +   +       +     

Diffusible test  nt   nt           nt 

Lactose     +       +          +  

Probable   identity         Enterobacter        Escherichia               Micrococcus   Pseudomonas 

           aerogenes           coli                varians  aerogenosa 

Key: nt₌ not detected, +₌ Presence,  - ₌ Absence, neg₌ negative 
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Enterobacter aerogenes was only isolated from Tshon, Sarki and Assanyi villages in 

Kwara, Oyo and Niger States respectively.  Pseudomonas aerogenosa was present only 

in the Shea butter collected from Agabaku, Sarki and Assanyi villages.  Yeast cells were 

only isolated from Sarki and Tshon villages while Aspergillus and Penicillium spp were 

isolated from all the locations.   
 
TABLE 2: Microbiological distribution in peptone and lactose broth of locally processed  

                    shea butter. 

 

Locations   Microorganisms    Microorganisms  

   distribution in peptone water distribution in lactose water 

-------------------------------------------------------------------------------------------------------------------------- 

Assanyi (Niger)   Aspergillus sp   Aspergillus sp 

    Mucor sp   Mucor sp 

    M. varians   Penicillium sp 

    E. coli    M. varians 

        Enterobacter sp 

        P.earogenosa 

Sarki (Oyo)   Aspergillus sp   Mucor sp 

    Penicillium sp   Candida sp  

Mucor sp   Micrococcus sp 

Candida sp   Pseudomonas sp  

    P .earogenosa   E. coli    

    E. coli     

    E. aerogenes     

Ishon (Kwara)   Aspergillus sp    Penicillium sp 

Mucor sp   Mucor sp 

Candida sp   Candida sp 

M. varians   M. varians 

E. coli    E. coli 

E. aerogenes  
Agbaku (Kwara)   Aspergillius sp   Aspergillus sp 

Penicillin sp   Penicillium sp 

M. varians   M. varians 

P. aeraogenosa   P .earogenosa  

E. Coli    E. coli 

-------------------------------------------------------------------------------------------------------------------------- 

  

DISCUSSION  

Ready-to-eat (RTE) foods includes snacks, dried meat, fish and cereal based food which 

are prepared and served separately (Gadaga et al., 2007; Alyaaqoubi et al., 2009). Several 

studies conducted to assess the quality of different street foods in several countries have 

shown that these foods were positive vectors of food borne illnesses (Umoh and Odoba, 

1999; Omemu, et al., 2005). Studies have also shown that different pathogens 
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have been isolated from RTE foods including verocytotoxigenic Escherichia coli 

(VETC), Salmonella spp. and Campylobacter spp., confirming the risk posed by 

consuming these foods (Alyaaqoubi et al., 2009). 

Ingestion of foods containing these types of microorganism causes food poisoning which 

is a health problem that may significantly reduce economic growth (Alyaaqoubi et al., 

2009). 

Street food vendors are important factor in food borne infection. Mishandling and 

disregard of hygienic measures on the part of the food vendors may enable pathogens to 

come into contact with foods and in some cases to survive and multiply in sufficient 

numbers to cause illness in the consumer (Omemu et al., 2005; Omemu and Aderoju, 

2008).  

Other studies have also shown that improper food storage at household level before 

cooking can encourage growth of microorganisms some of which may be pathogenic 

(Omemu et al., 2007). Cooking of food not only aid digestibility, it also reduces the 

number of microorganisms, improves keeping qualities by inhibiting moulds, yeast and 

bacteria that promote decay and infection. Thus, heat treatment is a practice aimed at 

improving the overall safety of food. Where food is allowed to stand in high ambient 

temperatures after being prepared (due to lack of refrigeration facilities, fuel and 

mother’s time needed to reheat foods), considerable multiplication of pathogenic bacteria 

may occur, increasing the risk of diarrhoea in the young child still further (Black et al., 

1989). This situation is particularly critical when foods are consumed without reheating 

and when reheating temperatures are typically well below levels capable of destroying 

pathogens.          

In this study the microbiological analysis of street vended Shea butter revealed the 

presence of some indicator microorganisms such as E.coli, Microccocus, P.aeroginosa 

and Enterobacter spp which are of public health importance. Some of the indicator 

microorganisms identified in this study includes E. coli and Enterobacter spp. 

Escherichia coli for example is used to predict the presence of and/or minimize the 

potential risk associated with pathogenic microbes. Indicator organisms are useful in that 

they circumvent the need to assay for every pathogen that may be present in the sample.  

Ideally, indicators are nonpathogenic, rapidly detected, easily enumerated, have survival 

characteristics that are similar to those of the pathogens of concern, and can be strongly 

associated with the presence of pathogenic microorganisms (Arizona Department of 

Environmental Quality 2010). 

Escherichia coli has long been used as an indicator of fecal pollution (Geldreich, et al.,  

1966). It has good characteristics of a fecal indicator, such as not normally being 

pathogenic to humans, and is present at concentrations much higher than the pathogens it 

predicts. However, recent studies have suggested that E. coli may not be a reliable 
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indicator in tropical and subtropical environments due to its ability to replicate in 

contaminated soils (Solo-Gabriele et al., 2000;Desmaris, et al., 2002). 

The presence of E. coli on Shea butter sold by vendors indicates feacal cross-

contamination of the product from unclean processing water. Its presence poses food 

safety problems since most strains are enterotoxigenic and cause gastroenteritis (Adu-

Gyamfi and Nketsia-Tabiri, 2007). E. coli because of its adhesion properties; that is, its 

well-developed K. antigen capsule makes it very easy to stick on the sample especially 

when it is exposed mostly in busy areas.  

The contamination of the Shea butter by the other isolated bacteria cells might be from 

the sellers and selling utensils. 

The presence of Mucor sp, Penicillium sp., A. niger, and A. flavus in the food sample is 

not surprising as they disperse in the form of spores which is abundant in the 

environment and can be introduce through dust and soil (Apinis, 2003). Their presence in 

these food samples is of serious public health concern as these fungi have all been 

implicated with the production of mycotoxin (Makun et al., 2009). 

The ability of these organisms to survive and grow in the Shea butter might be attributed 

to their degrading and enzymatic activities.    

The results from this study indicates that variation in the pattern of occurrence of 

microorganisms associated with the Shea butter at the various markets may be attributed 

mainly to the prevailing presence of airborne organism, possible contamination from the 

source of water used in processing Shea butter and the utensils used for packing the 

butter for sale and cross-contamination of the products at sales points.  

 

Generally, possible sources of microbial contamination of Shea butter are poor hygienic 

condition of the processors and environment, unclean processing water and utensil and 

method of packaging of the processed Shea butter.  

 

CONCLUSION 

Many factors contributed to the contamination of street vended Shea butter. Despite 

moist heating been part of the processing of Shea butter, microorganisms were still 

observed in the street vended butter. This study has showed that good personal hygiene 

when handling the butter at sales can go a long way to minimizing contamination. 

However some recommendations on how to minimize health risk on usage of street 

vended Shea butter, laws and regulations should be put in place in order to check the 

standards of processed/vended Shea butter. The butter should be properly package to 

reduce contamination of microbes at sales points. Processors and sellers of Shea butter 

should be educated on the health implications of pathogenic microorganisms that can be 

introduced if good personal hygiene and proper storage are not practiced. 
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