
1. 0 Introduction 

 
Palm oil is an edible vegetable oil and is obtained 
from the reddish pulp (mesocarp) of oil palm fruits 
[1, 2, 3, 4]. The carotene content of palm oil gives 
palm oil its deep red colour [5]. Palm oil has many 
domestic and industrial applications, ranging from its 
use in cooking with its use for producing detergents, 
soap, biodiesel and polish [6, 7].  
 In Nigeria, about 80% of palm oil consumed 
is produced by small scale processors [8] in a largely 
unhygienic environment with no standard operating 
conditions [9]. The p+alm oil containers are often not 
washed after previous processing, thus, causing po-
tential contamination of subsequent batches [2]. Fry-
ing and boiling palm oil, reduce the microbial load in 
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Abstract 

The edible palm oil is a popular staple food eaten in every home in Nigeria, thus, needing a special emphasis 
on the microbiological quality of this product; particularly upon ingestion of palm oil without further process-
ing. Hence, this study evaluated the microbiological quality of some Unbranded and branded palm oil product 
sold in the Benin City metropolis, Edo State, South-Southern Nigeria. Isolation and enumeration of bacteria 
and fungi were performed by standard methods to obtain colony counts that were respectively used to deduce 
the aerobic plate count (APC), total coliform count (TCC) and fungi count (FC). The highest APC (8620.0 ± 
538.9 CFU/ml) was seen in branded palm oil samples when compared to the Unbranded palm oil samples (254 
± 19.1 CFU/ml). However, all samples were within the limit of 105 CFU/ml set by the National Agency for 
Food and Drug Administration and Control (NAFDAC). Only branded palm oil had Coliforms as indicated by 
TCC (5160.0 ± 246.2 CFU/ml) which exceeded NAFDAC recommended limit of 100 CFU/ml. The fungi 
count of all samples was within the limit of 104 CFU/ml set by NAFDAC. The microbial species that were iso-
lated include Bacillus, Micrococcus, Enterobacter, Penicillium, Saccharomyces and Aspergillus. From the 
microbiological point of view, the branded palm oil product appeared to be of the lowest microbiological qual-
ity when compared to the unbranded palm oil. Thus, we recommend enforcement of more stringent regulatory 
policies by NAFDAC, particularly, on the large-scale manufacturers, assuming local producers did not adulter-
ate their products.   
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palm oil, but some individuals still consume this 
product raw, thus, resulting in health problems in 
such individuals when the microbial load in palm oil 
is high. 
 Bio-deterioration of palm oil is associated 
with high moisture content, high nutritional value 
and high saponification value [2, 10]. The presence 
of moulds in foods leads to a reduction of available 
nutrient. Extensive mould growth leads to a drastic 
reduction of available nutrient. Moulds also produce 
mycotoxins which can affect nutrient metabolism. 
Most mycotoxins of concern are produced by three 
genera of fungi, namely, Aspergillus, Penicillium 
and Fusarium. These three genera are considered 
significant because they are ubiquitous in the envi-
ronment and they can produce various types of my-
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cotoxins like aflatoxins, fumonisins and ochratoxins 
[11]. The factors which influence the production of 
mycotoxins include pH, high moisture content, high 
relative humidity and temperature, presence of oxy-
gen where the commodities are produced, stored or 
processed.  
 Aflatoxin biosynthesis involves genes that 
contain more than 25 enzymes that are clustered to-
gether in a 75-kb telomeric region on chromosome 3 
[12]. The presence of aflatoxin in the body affects 
nutrient metabolism in the pancreas. It also de-
creases hepatic enzyme activity, nutrient absorption 
and nutrient excretion. Some strains of A. flavus, A. 
niger and P. chrysogenum do not produce aflatoxin 
and ochratoxin as a result of various deletions and 
mutations in these gene clusters. Aflatoxigenic and 
ochratoxigenic fungi can be detected using PCR de-
tection of aflatoxin and ochratoxin biosynthetic gene 
to detect their presence or expression in selected 
food commodities [13, 14]. Many isolates of A. fla-
vus strains are not aflatoxigenic because of a muta-
tion in one or more genes belonging to the biosyn-
thetic gene cluster [15].  
 It is, therefore, desirable and necessary to 
determine the quality and durability of palm oil 
products sold in various open markets in Nigeria. 
Hence, this study evaluated the microbiological 
quality of some unbranded and branded palm oil 
products vended in Benin City metropolis, Edo 
State, South-Southern Nigeria. 
 
 
 

2.0 Materials and Methods 
 

2.1 Sample collection 

Five unbranded palm oil and five branded palm oil 
were purchased from some grocery stores in Benin 
City, Edo State, South-Southern Nigeria between 
July and September 2020 and subjected to microbial 
examination. Palm oil also freshly produced in the 
laboratory (control) according to the method pre-
scribed in Salmaih [16] was also subjected to micro-
bial examination. 
 

2.2 Isolation of bacteria and fungi 

Nutrient agar (NA), MacConkey agar (MA) and 
Sabouraud Dextrose agar (SDA) plates were pre-
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pared according to manufacturer’s instructions and 
samples were inoculated by pour plate method [17] 
to isolate microbial colonies. Chloramphenicol was 
incorporated into the SDA plates to eliminate bacte-
rial growth. Samples were subjected to serial dilu-
tions ranging from 10-1 to 10-4. One milliliter (1 ml) 
of each of the dilutions was placed in duplicate Petri 
dishes and mixed with 19 ml of the respective sterile 
molten agar medium. The agar plates were allowed 
to solidify and then incubated at 37oC for 24 hours 
for the NA and MA plates, and at room temperature 
for at least 3 days for the SDA plates. After incuba-
tion, colonies on the Petri plates were counted. The 
colony counts on the NA, MA and SDA plates were 
respectively used to deduce the aerobic plate count 
(APC), total coliform count (TCC) and fungi count 
(FC).   
 

2.3 Identification of bacteria and fungi 

The phenotypic tests employed for the genus- level 
identification of the bacterial colonies were per-
formed by standard methods [18]. The fungi colo-
nies were identified by the appearance of the colo-
nies on the surface of the SDA plates and examina-
tion of colonies on the microscope. 
 

2.4 Statistical analysis 

Descriptive statistics of microbial counts were per-
formed with NCSS version 12 data analysis soft-
ware. Also performed with NCSS version 12 data 
analysis software was the Shapiro-Wilk normality 
test and Student’s t-test. The test of hypothesis was 
considered statistically significant if the achieved 
level of significance (p) was less than 0.05.  
 

3.0 Results and Discussions 

 
3.1 Results 

 

3.1.1 Microbial load in the Palm oil Samples 
Table 1 represents the microbial counts in palm oil 
samples that were examined. Within 28 days of sub-
jecting the laboratory-produced palm oil to micro-
bial analysis, the mean APC increased from 2.8 ± 
1.1 CFU/ml at day 0 to 56.2 ± 4.8 CFU/ml at day 28. 
No coliforms were seen on the MacConkey agar 
plates throughout the microbial examination of the 



laboratory-produced palm oil as shown by a mean 
TCC of 0.0 ± 0.0 CFU/ml, but mean FC increased 
from 3.0 ± 0.3 CFU/ml to 10.2 ± 1.7 CFU/ml in the 
laboratory-produced oil samples. Like the laboratory
-produced palm oil samples, no coliforms were seen 
on the MacConkey agar plates throughout the micro-
bial examination of the unbranded palm oil samples. 
Mean APC of the unbranded palm oil samples in-
creased from 4.0 ± 1.0 CFU/ml to 254 ± 19.1 CFU/
ml while mean FC increased from 1.2 ± 0.8 CFU/ml 
to 22.6 ± 2.3 CFU/ml. Mean TCC of coliforms in the 
unbranded palm oil samples was estimated at 0.0 ± 
0.0 CFU/ml. For the branded palm oil samples, 
mean APC increased from 6560.0 ± 769.2 CFU/ml 
to 8620.0 ± 538.9 CFU/ml; while mean TCC in-
creased from 3440.0 ± 351.6 CFU/ml to 5160.0 ± 
246.2 CFU/ml. Mean FC decreased from 27.8 ± 4.6 
CFU/ml to 27.6 ± 3.0 CFU/ml. The mean APC, TCC 
and FC of the branded palm oil samples significantly 
differed (p = 0.85, 0.92 and 0.71 for APC, TCC and 
FC respectively) from those of the laboratory-
produced palm oil at day 28 as indicated by the Stu-
dent’s t-test.  A significant difference was seen (p = 
0.42, 0.49 and 0.21 for APC, TCC and FC respec-
tively) when the APC, TCC and FC of the un-
branded palm oil samples were compared with the 
laboratory-produced palm oil at day 28.   
 
3.1.2 Identified Microbes 
Table 2 shows the phenotypic characterization of 
microbial colonies isolated from the different palm 
oil products. Micrococcus, Saccharomyces and As-

pergillus species were the microbes that were iso-
lated from the laboratory-produced palm oil sam-
ples. In the unbranded palm oil samples, Micrococ-

cus, Bacillus, Penicillium and Aspergillus species 
were isolated while microbial species such as Bacil-
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lus, Micrococcus, Enterobacter, Penicillium, Sac-
charomyces and Aspergillus were found in the 
branded palm oil samples. 
 
3.2 Discussion 

The microflora of edible oil reflects the quality of 
oil, the sanitary conditions of the equipment used to 
manufacture the oil and the environmental and sani-
tary conditions during packaging and handling of 
such product [19]. In this study, the highest aerobic 
mesophilic bacterial load (6560.0 ± 769.2 CFU/ml to 
8620.0 ± 538.9 CFU/ml) was seen in the branded 
palm oil samples when compared to the unbranded 
palm oil (4.0 ± 1.0 CFU/ml to 254 ± 19.1) and labo-
ratory-produced palm oil (2.8 ± 1.1 CFU/ml to 56.2 
± 4.8 CFU/ml) (Table 1). However, APC in all the 
palm oil samples examined were within the recom-
mended limits of 105 (100000) CFU/ml set by NAF-
DAC. The values of APC obtained in this study 
were similar to those obtained from the work of 
Okechalu et al. [20] and Lideya et al. [21]. Most of 
the time aerobic mesophilic organisms are responsi-
ble for the deterioration of foods including edible oil 
by producing lipase enzyme which plays an impor-
tant role in the deterioration edible oil [21].  
 Only the branded palm oil had coliforms as 
indicated by TCC (Table 1). The TCC values of the 
branded palm oil samples (3440.0 ± 351.6 to 5160.0 
± 246.2 CFU/ml) exceeded the NAFDAC recom-
mended limits of 102 (100) CFU/ml. The TCC val-
ues from the present study agreed with the work of 
Gobena et al. [22] but were at variance with the 
findings of Chabiri et al. [23]. Even though the find-
ing of coliforms in edible oil is rare due to its an-
aerobic nature; total coliforms are indicators of un-
hygienic production area and packaging material. 

Table 1: Microbial load in the  palm oil samples

APC: aerobic plate count. TCC: total coliform count.  FC: fungi count. Mean count represented as mean count ± standard error of mean. 



 The fungi counts from all the palm oil sam-
ples were within NAFDAC recommended limit of 
104 (10000) CFU/ml. The presence of moulds in 
some of the samples may be because of open display 
of some palm oil samples in the market. Thus, they 
are exposed to the spores of the organism that is dor-
mant and are highly resistant to the lethal effects of 
heat and ultraviolet radiation or improper sanitiza-
tion of the packaging equipment.  
 The microbial species that were isolated 
from the palm oil samples include Bacillus, Micro-
coccus, Enterobacter, Penicillium, Saccharomyces 
and Aspergillus (Table 2). Gobena et al. [22] and 
Ezediokpu et al. [24] have also reported the presence 
of similar microbial species that were identified in 
this study. Enterobacter species were only found in 
the branded palm oil product. The presence of En-
terobacter species in the branded palm oil product, 
an indicator of contamination, has been reported to 
cause gastroenteritis [20] and therefore, pose serious 
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health hazards. Bacillus species are lipase-producing 
organisms associated with pathogenicity. The pro-
duction of the spores of this bacterium makes the 
organism dormant and highly resistant to the lethal 
effect of boiling, dry heating and ultraviolet radia-
tion [25].    
 Members of the Aspergillus have been impli-
cated in human and animal infections [26] including 
superficial and local infections (cutaneous infec-
tions, otomycosis, tracheobronchitis), infections as-
sociated with damaged tissue (aspergilloma, osteo-
myelitis), pulmonary infections and clinical allergies 
(allergic bronchopulmonary aspergillosis, rhinitis, 
Farmers’s lung). Most mycotoxins produced by As-
pergillus and Penicillium are relatively heat-stable 
within the conventional food processing temperature 
range (80 – 121°C), therefore, little or no destruction 
occurs under normal cooking conditions, such as 
boiling and frying, or even following pasteurization 
[27, 28].  

Table 2: Phenotypic identification of microbial colonies isolated from the  palm oil s amples 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Co, Ca, Ox, Ci, In, Mr, Vp and Ht indicate coagulase, catalase, oxidase, citrate, indole, methyl red, Voges Proskauer and haemolysis tests respectively.  
γ (gamma) indicates no haemolysis. NP means that the test was not performed. +: positive test. -: negative test. 



4.0 Conclusion  

 
From the microbiological point of view, the branded 
palm oil appeared to be of the least microbiological 
quality when compared to the Unbranded palm oil 
and the palm oil produced in the laboratory. Thus, it 
is recommended that more stringent regulatory poli-
cies be enforced by NAFDAC, particularly on the 
large-scale manufacturers who are expected to im-
plement stringent sanitary regulations, assuming lo-
cal producers did not adulterate their products. NAF-
DAC should also conduct workshops for local 
manufacturers on the aseptic measures to employ 
during processing, handling; storage and transporta-
tion of palm oil that can help mitigate microbial con-
taminations  
  
References 
[1] Poku, K. (2002). Small scale palm oil processing in 
Africa. Agriculture and Consumer  Protection. FAO 
Agricultural Service Bulletin 148: 62 – 68. 
[2] Agbaire, P. O. (2012). Quality assessment of palm oil 
sold in some major markets in  Delta  State, Southern 
Nigeria. African Journal Food Science and Technology 
3: 223  – 226. 
[3] Ekwenye, U. N. and Ijeomah, C. A. (2005). Antim-
icrobial effects of palm kernel oil and palm oil. KMITL 
Science Journal 5: 502 – 505. 
[4] Njoku, P. C., Egbukole M. O. and Enenebeaku, C. K. 
(2010). Physio-chemical characteristics and dietary metal 
levels of oil from Elaeis guineensis species. Pakistan 
Journal of Nutrition 9: 137 – 140. 
[5] Akinola, F. F., Oguntibeju, O. O., Adisa, A. W. and 
Owojuyigbe, O. S. (2010). Physico-chemical properties 
of palm oil from different palm local factories in Nigeria. 
Journal of Food Agriculture and Environment 8: 264 – 
269. 
[6] Pleanjai, S., Gheewala, S. H. and Garivait, S. (2007). 
Environmental evaluation of biodiesel production from 
palm oil in a life cycle perspective. Asian Journal of En-
ergy and Environment 8: 15 – 32. 
[7] Ohimain, E.I., Izah, S.C. and Fawari, A.D. (2013). 
Quality assessment of crude palm oil  pr oduced by 
semi-mechanized processor in Bayelsa State, Nigeria. 
Discovery Journal of Agriculture and Food Science 1: 34 
– 46. 
[8] Ajani, E. N., Onwubuya, E. A. and Nwalieji, H. U. 
(2012). Assessment of oil palm  production and process-
ing among rural women in Enugu North agricultural zone 

Afr J Med Phy, Biomed Eng & Sc, 2021, 39 - 44                43  

 

of Enugu State, Nigeria. International Journal of Agricul-
tural Science 2: 322 – 329. 
[9] Okogbenin, O. B., Okogbenin, E. A., Okunwaye, T., 
Odigie, E. E. and Ojieabu, A. (2014). Isolation of food 
pathogens from freshly milled palm oil and the effect of 
sterilization on oil quality parameters. Journal of Food 
Security 2: 65 – 71. 
[10] Udensi, E. A. and Iroegbu, F. C. (2007). Quality as-
sessment of palm oil sold in major  markets in Abia 
State, Nigeria. Agro-Science 6: 25 – 28. 
[11] Juan, C., Rittieni, A., Font, G. and Mañes, J. (2010). 
Determination of mycotoxins  produced by Fusarium, 
Aspergillus and Penicillium fungi species in bread. Pro-
ceedings of the International Conference on Food Inno-
vation 1: 25 – 29. 
[12] Carbone, I., Ramirez-Prado, J. H., Jakobek, J. L. and 
Horn, B. W. (2007). Gene duplication, modularity and 
adaptation in the evolution of the aflatoxin gene cluster.  
BMC Evolutionary Biology 7: 111 – 117. 
[13] Geisen, R. (2007). Molecular detection and monitor-
ing of fungi. In: Dijksterhuis, J. and Samson, R.A. Food 
Mycology: a Multifaceted Approach to Fungi and Food. 
CRC Press, Boca Raton, FL, USA. pp. 255 ‒ 278. 
[14] Soh, A.C. (2003). Oil palm genetic improvement. 
Plant Breeding Reviews 22: 165 – 219. 
[15] Degola, F., Berni, E., Dall'Asta, C., Spotti, E., 
Marchelli, R., Ferrero, I. and Restivo, F.M. (2007). A 
multiplex RT-PCR approach to detect aflatoxigenic 
strains of Aspergillus flavus. Journal of Applied Microbi-
ology 103: 409 – 417. 
[16] Salmiah, A. (2000). Non-food uses of palm oil and 
palm kernel oil. MPOPC Palm Oil Information Series 2: 
24 – 29. 
[17] Public Health England. (2014). Preparation of sam-
ples and dilutions, plating and sub-culture. In Microbiol-
ogy Services Food Water and Environmental Microbiol-
ogy Standard Method FNES26 (F2) pp. 12–13. London: 
Public Health England. 
[18] Barrow, G.I. and Feltham, R.K.A. (2003). Cowan 
and Steel’s Manual of Medical  Bacteria (3rd edn). Lon-
don: Cambridge University Press. 
[19] World health organization (2007). Food safety and 
food borne diseases and value chain management for 
food safety. “Forging links between agriculture and 
health” CGIAR  on agriculture and health meeting in 
WHO/HQ.  
[20] Okechalu, J. N., Dashen, M. M., Lar, P. M., Oke-
chalu, B. and Gushop, T. (2011). Microbiological quality 
and chemical characteristics of palm oil sold within Jos 
Metropolis, Plateau State, Nigeria. Journal of Microbi-
ological and Biotechnological  Resources 1: 107 – 112. 



[21] Lideya, T., Samuel, S. and Alle, M. (2015). Micro-
bial quality and chemical characteristics evaluation of 
edible oil sold at gondar town markets, north west Ethio-
pia. International Journal of Modern Chemistry and Ap 
plied Science 2: 238 –  247.  
[22] Gobena, W., Girma, S., Legesse, T., Abera, F., 
Gonfa, A., Muzeyin, R., Fekade, R. and  Yohannes, T. 
(2018). Microbial safety and quality of edible oil exam-
ined at Ethiopian public health institute Addis Ababa 
Ethiopia a retrospective study. Journal of Microbiology 
& Experimentation 6: 1 – 6. 
[23] Chabiri, S. A., Hati, S. S. and Dimari, G. A. (2009). 
Comparative quality assessment of branded and un-
branded edible vegetable oils in Nigeria. The Pacific 
Journal of Science and Technology 10:927 – 934.  
[24] Ezediokpu, M. N., Okerentugba, P. O., Omorodion, 
N. and Ibienebo, T. N. (2015).  Quality assessment of 

44                                                        Okafor-Elenwo E. J. and Imade O. S. 

 

unbranded palm oil distributed in five local markets in 
Port Harcourt, Rivers State Nigeria. Journal of Agricul-
ture and Veterinary Science 8: 27 – 32. 
[25] Doyle, M.P., Beuchat, K.R and Mont Vile, T.J. 
(1997). Food Microbiology. ASM Press  W a s h in g t o n 
D.C, USA., Pp 768.  
[26] Kumari, M. and Nirmal, P. (2012). Morpho-
pathological effects of isolated fungal  species on hu-
man population. Open Access Scientific Reports 1: 3 – 6.  
[27] Milićević, D. R., Škrinjar, M. and Baltić, T. (2010). 
Real and perceived risks for  mycotoxin contamina-
tion in foods and feeds: Challenges for Food Safety Con-
trol.  Toxins, 2: 572 – 592. 
[28] Reddy, K. R. N., Nurdijati, S. B. and Salleh, B. 
(2010). An overview of plant-derived  products on con-
trol of mycotoxigenic fungi and mycotoxins. Asian Jour-
nal of Plant  Science 9: 126 – 133. 


