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ABSTRACT 
Palm oil is an active ingredient in diets in many families in Nigeria. Palm oil production is majorly carried 
out by small holder processors that use local equipment for processing. This study evaluated the 
bacteriological quality of palm oil sold in some local markets within Katsina metropolis. Ten samples of 
palm oil were purchased from ten different retailers in each of the three different markets namely; 
‘Yarkutungu market, Himata market and Katsina central market. The samples were carried to the 
microbiology laboratory of Umaru Musa Yar’adua University, Katsina for analysis. The bacterial density 
of the palm oil was enumerated using serial dilution method by dissolving 1ml of each sample in 9ml of 
Benzoldehyde. Aliquotes of the last three dilutions of each were inoculated on plate count agar media and 
incubated at 37°C for 24hours. The bacterial colonies are then counted and the results are expressed as 
colony forming units per ml of each sample. Biochemical tests including Gram staining, Catalase, 
Coagulase, Indole, Citrate and Methyl red were conducted to identify the bacterial colonies. Results 
revealed that the total heterotrophic bacteria ranged from 9.7 – 39.0 x 106 CFU/ml. There were significant 
differences (P<0.05) in the bacterial load among the locations. The microbial isolates that were identified 
are Staphylococcus aureus and Escherichia coli. Although the mean bacterial density was within the limits 
for palm oil used as food as illustrated by Nigerian Agency for food and Drug Administration Control 
(NAFDAC), there is the need for improved handling processes of palm oil by both processors and retailers.  
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INTRODUCTION 

Palm oil is an edible vegetable oil derived 

from the mesocarp (reddish pulp) of the 

fruit of the oil palms. It is primarily obtained 

from the African oil palm (Elaeis 

guineensis) and to a lesser extent from the 

American oil palm(Elaeis oleifere) and the 

Maripa palm(Attalia maripa).Palm is usually 

reddish in colour due to high content of 

betacarotene (Ugbah and Nwawe, 2008; 

Idris, 2003). It is not to be confused with 

palm kernel oil derived from the kernel of 

the same fruit or coconut oil derived from 

the kernel of the coconut palm. The 

differences are in color (raw palm kernel oil 

lacks carotenoids and is not red), and in 

saturated fat content: palm mesocarp oil is 

49 percent saturated, while palm kernel oil 

and coconut oil are 81 percent and 86 

percent saturated fats, respectively (Idris, 

2003). 

The oil palm tree produces large bunches 

bearing several number of fruits with the 

fleshy mesocarp enclosing a kernel that is 

covered by a very hard shell. Food and 

Agricultural Organization (FAO), considers 

palm oil (coming from the pulp) and palm 

kernels to be primary products. The oil 

extraction rate from a bunch varies from 

17% to 27% for palm oil, and from 4% to 

10% for palm kernels (Carlos et al., 2007). 
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Palm oil is one of the few highly saturated 

vegetable fats and is semisolid at room 

temperature. It is a common cooking 

ingredient in the tropical Africa, Southeast 

Asia and parts of Brazil (Rao, 2006). Palm oil 

is now widely used in commercial food 

industries around the world because of its 

lower cost and the high oxidative stability of 

the refined product when used for frying. It 

was estimated that humans consumed an 

average of 7.7 kg of palm oil per person in 

the year 2015 (Rao, 2006). 

The use of palm oil in food products and 

the high oil yield of the trees has 

encouraged wider cultivation, leading to the 

clearing of forests and destruction of 

ecosystems in parts of Indonesia to make 

space for oil-palm monoculture (Glastra et 

al., 3002). Thus, oil palm production is now 

a major source of foreign exchange in 

Indonesia, Malaysia and other Equatorial 

countries (FAO, 2002; Salmiah, 2000; Anwar, 

1981). 

Palm oil, like all fats, is composed of fatty 

acids esterified with glycerol. Palm oil has 

an especially high concentration of saturated 

fat, specifically the 16-carbon saturated fatty 

acid or Palmitic acid, from which its name is 

derived (Poku, 2002). Monounsaturated 

Oleic acid is also a major constituent of palm 

oil. Red palm oil is rich in carotenes, such 

as alpha carotene, beta carotene, and 

lycopene which give it a characteristic dark 

red color. However, palm oil that has been 

refined, bleached and deodorized from 

crude palm oil (called "RBD palm oil") does 

not contain carotenes(Poku, 2002). 

Although the relationship of palm oil 

consumption to disease risk has been 

previously assessed, the quality of the 

clinical research specifically assessing palm 

oil effects has been generally 

poor. Consequently, research has focused on 

the deleterious effects of palm oil and 

palmitic acid consumption as sources of 

saturated fat content in edible oils, leading 

to conclusions that palm oil and saturated 

fats should be replaced with 

polyunsaturated fats in the diet (Idris, 2003). 

   Microorganisms are known to cause 

deterioration of food products which may 

lead to pathological effects when the 

pathogenic ones are ingested. Although 

palm oil is normally cooked before 

consumption, but some people still consume 

it raw. When it is consumed raw, it could 

transfer the microbial contaminants to 

humans which could cause disease 

conditions especially to immune 

compromised individuals.  

Several studies have been carried out 

with regards to the microbial quality of 

palm oil in Nigeria. However, data 

regarding the quality of palm oil sold and 

consumed in Katsina is scanty. Therefore, 

this study was assigned to assess the 

bacteriological quality of palm oil sold at 

some selected markets within Katsina 

metropolis. 

    This study therefore attempts to 

determine the details of bacteriological 

quality of palm oil sold within Katsina 

metropolis with a view to educating the 

people consuming the palm oil on the 

possible risks associated with the 

consumption of contaminated palm oil. 

MATERIALS AND METHODS 

Study Area 

The study was carried out at three 

different locations within Katsina 

metropolis, namely; ‘Yarkutungu market, 

Himata market, and Central market. Katsina 

state is located in the north-western region 

of Nigeria. The state covers an area of 
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23,938km2 and is located between latitude 

11°8’N and 13°22’N and longitude 6°52’E 

and 9°20’E. The state is bounded to the 

north by Niger republic, to the east by 

Jigawa and Kano states, to the south by 

Kaduna state and to the west by Zamfara 

state. 

Study Samples 

Thirty samples of palm oil, ten from each of 

the three different locations were purchased, 

stored in clean/sterilized containers and 

used in this research. 

Samples Collection 

Thirty samples of palm oil, ten from each of 

the three locations were randomly 

purchased between the months of June 2016 

to August, 2016. All the samples were stored 

in sterile universal bottles and labelled 

accordingly based on their locations. Care 

was taken not to contaminate the bottles 

before and during collection of the samples. 

The collection was carried out at various 

time intervals. Samples purchased at all 

times, were immediately taken to 

microbiology laboratory of Umaru Musa 

Yar’adua University, Katsina for analysis. 

Laboratory Analysis 

(a) Bacterial enumeration 

The bacterial density of the palm oil was 

enumerated according to the procedure 

recommended by Cheesbrough (2006) and 

Akinola and Seldin (2010). Six-fold serial 

dilution was made from each of the samples 

by dissolving 1ml of the palm oil in 9mls of 

benzoldehyde. Aliquotes of the last three 

dilutions of each sample were inoculated on 

plate count agar (PCA) media which was 

prepared according to the manufacturers 

instruction in duplicates using the pour 

plate method. All the plates were then 

incubated at 37°C for 24 hours. After 24 

hours, the bacterial colonies are then 

counted and the results are expressed as 

colony forming unit per ml of each sample. 

(b) Bacterial identification 

To identify the bacterial colonies, the 

samples were sub-cultured by streaking 

them on Eosine methylene blue agar (EMB) 

and mannitol salt agar (MSA) media which 

were all prepared according to the 

manufacturer’s instructions and the plates 

were incubated at 37°C for 24 hours. After 

24 hours, observations were made with 

reference to texts by Cabeen and Wagner 

(2005) and Cheesbrough (2006). Small 

nucleated colonies with greenish metallic 

sheen which appears on eosine methylene 

blue agar plates indicate the presence of 

Escherichia coli. Furthermore, yellow 

pigment growth on mannitol salt agar plates 

was observed which is an indication of the 

presence of Staphylococcus aureus. 

To confirm the suspected bacterial species, 

biochemical tests including gram staining, 

catalase, coagulase, indole, citrate, MR, and 

VP were carried out (Benson, 2002; Baron, 

1996). 

STATISTICAL ANALYSIS 

Statistical package for social sciences 

software was used to carry out statistical 

analysis. Data were expressed as mean and 

standard error. One-way analysis of 

variance (ANOVA)and Turkey Kramer’s 

multiple comparison tests were used to 

determine differences in bacterial density 

among the samples from the different 

locations at 95% confidence limit. P-values 

that are ≤0.05 were considered significant. 
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RESULTS AND DISCUSSION 

Table 1: Mean Bacterial load of Palm oil samples obtained from the three markets 

S/N LOCATION SAMPLES DILUTION FACTOR 

10-4 10-5 10-6 

 Central 

Market 

    

1.   A1 4.85 ±2.18 33.5±0.36 TFTC 

2.   A2 66.5±3.89 45.5±3.89 35.5±0.36 

3.   A3 119.5±8.84 96.5±1.77 59±0.71 

4.   A4 138±6.37 87±4.25 TFTC 

5.   A5 171±1.42 40±4.25 TFTC 

6.   A6 186.5±3.89 148.5±1.77 84.5±3.89 

7.   A7 170.5±1.06 137±1.42 67.5±3.89 

8.   A8 147±3.54 121±1.42 110±1.42 

9.   A9 125±2.12 68.5±2.48 TFTC 

10.   A10 238.5±5.31 166±22.63 128.5±2.48 

 Himata 

Market 

    

11.   B1 120.5±9.55 75.5±1.77 TFTC 

12.   B2 64.5±1.77 40±0.71 TFTC 

13.   B3 205.5±3.89 159.5±1.77 98.5±1.06 

14.   B4 181.5±6.37 97.5±1.77 70±0.71 

15.   B5 31.5±1.06 TFTC TFTC 

16.   B6 TFTC TFTC TFTC 

17.   B7 36.5±1.77 TFTC TFTC 

18.   B8 69.5±1.06 40.5±1.06 48.5±5.31 

19.   B9 96±2.83 70±0.71 TFTC 

20.   B10 57±5.66 TFTC 86±2.83 

 ‘Yarkutungu 

Market 

    

21.   C1 203.5±3.18 158.5±4.95 86±2.83 

22.   C2 195±4.25 136.5±3.89 96.5±3.18 

23.   C3 158.5±3.18 110±0.71 86.5±3.18 

24.   C4 129.5±3.89 82±4.95 40.5±1.06 

25.   C5 273±5.66 186.5±3.89 102.5±5.66 

26.   C6 TNTC 290±6.37 199.5±1.06 

27.   C7 TNTC 206±4.95 122.5±1.06 

28.   C8 TNTC 219±2.12 163±3.18 

29.   C9 242±5.66 186.5±8.13 118.5±5.13 

30.   C10 TNTC 235±5.31 171.5±5.31 
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Table 2: Microbial isolates recovered from the Palm oil samples  

S/N LOCATION SAMPLES MICROBIAL ISOLATES 

Escherichia coli Staphylococcus aerus 

 Central Market 

Katsina 

   

1.   A1 + - 

2.   A2 + + 

3.   A3 + + 

4.   A4 + - 

5.   A5 + - 

6.   A6 + + 

7.   A7 + + 

8.   A8 + + 

9.   A9 + - 

10.   A10 + + 

 Himata Market    

11.   B1 + - 

12.   B2 + - 

13.   B3 + + 

14.   B4 + + 

15.   B5 + - 

16.   B6 - - 

17.   B7 - - 

18.   B8 + + 

19.   B9 + - 

20.   B10 + + 

  

 ‘Yar kutungu 

Market 

   

21.   C1 - + 

22.   C2 + + 

23.   C3 + - 

24.   C4 + + 

25.   C5 + + 

26.   C6 - + 

27.   C7 + - 

28.   C8 + + 

29.   C9 + + 

30.   C10 - - 
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Bacterial load of palm oils obtained from 

the three locations 

Mean value of bacterial load of palm oil 

samples from the three different locations is 

shown on Table 1. Each value is expressed 

as the mean bacterial load (Colony Forming 

Unit per milliliter of each sample) of the two 

duplicates of each dilution factor 

plus/minus (±) standard error (SE). TNTC 

means the bacteria on a particular plate are 

too numerous to count while TFTC indicates 

that the bacteria are too few to count. 

 

Table 3: Results of Biochemical tests 

conducted against the Bacterial isolates 

S/N BIOCHEMICAL 

TEST 

MICROBIAL 

ISOLATES 

E.coli S. aerus 

1.  Gram staining  - + 

2.  Catalase + + 

3.  Coagulase  + + 

4.  Indole  + - 

5.  Citrate  - + 

6.  MR + + 

 

The assessment of the bacterial load of palm 

oil sold in the three famous markets, 

revealed that heterotrophic bacteria ranged 

from 9.7 - 39.0×106CFU/ml among the 

locations. Statistical analysis (ANOVA) 

reveals that there is no significant difference 

in the bacterial load between central market 

Katsina and Himata market, and between 

central market Katsina and ‘Yarkutungu 

market, but the difference is significant 

between Himata market and ‘Yar kutungu 

market, using 104 dilution factor. Using this 

dilution factor, the F-value is 5.224, the 

degree of freedom is 24 and the P-value 

is0.0139,which is considered significant as 

revealed by Tukey Kramer’s multiple 

comparison Test. 

On the other hand, using 105 dilution 

factor, one-way Analysis of Variance 

revealed that there is no significant 

difference in bacterial load between central 

market Katsina and Himata market, but the 

difference is very significant between central 

market Katsina and ‘Yar kutungu market, 

and between Himata market and 

‘Yarkutungu market. Using this dilution 

factor, the F-value is 9.380, the degree of 

freedom is 25 and the F-value is 0.0011 being 

considered very significant as revealed by 

Tukey Kramer multiple comparison test. 

Furthermore, using 10^6 dilution factor, 

the statistical analysis showed that there is 

no significant difference in the bacterial load 

between central market Katsina and Himata 

market, very significant between central 

market Katsina and ‘Yarkutungu market, 

and significant between Himata market and 

‘Yarkutungu market. The F-value for this 

test is8.563, the degree of freedom is 19 and 

the p-value is 0.0027. 

The total mean value of bacterial load in 

Katsina central market is 95.81 and that of 

Himata market is 84.48. ‘Yarkutungu market 

was therefore found to have the highest 

mean value of the bacterial load in the Palm 

oil of 178.6. 

The significant variation in the bacterial 

counts among these locations could be due 

to handling process by the retailers, 

processing hygiene of the producers and 

period of storage prior to sales. While the no 

significant variation between the means of 

these locations could be attributed to the fact 

that the Palm oil sold by different vendors 

may have come from same source 

preferably nearby states. The Palm oil is 

packaged in empty ragolis bottles, as such 

some of the bacterial impurities in the Palm 

oil may have come from the packaging 

container. 

The bacterial density in this study had 

some similarities with the levels previously 

reported in Palm oil. For instance, Ohimain 

and Izah (2014), reported total heterotrophic 
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bacteria in Palm oil sold in major markets in 

Yenagoa metropolis, Bayelsa state in the 

range of 8.03-24.50 CFU/ml. Ohimain and 

Izah (2014), reported total heterotrophic 

bacteria in Palm oil from semi-mechanized 

Palm oil mill in Elebele, Bayelsa state as 7.2-

27.5 CFU/ml. Okechaluet al.(2011) reported 

bacterial density of palm oil sold in Jos 

metropolis, plateau state, Nigeria in the 

range of 9.4-35.6 CFU/ml. Izah and 

Ohimain (2016), reported total heterotrophic 

bacteria in Palm oil from smallholder 

processor in Elele, Rivers state, Nigeria in 

the range of 3.6-9.2 CFU/ml. The storage, 

handling and processing pattern could be 

the possible source of variation between the 

different studies. 

Microbial isolates recovered from the palm 

oil samples 

Microbial Isolates in the Palm Oil samples 

sold in the three markets within Katsina 

metropolis were shown on Table 2. The 

isolates are Staphylococcus aureus and 

Escherichia coli. The positive sign indicates 

the presence of the isolate in a particular 

sample while the negative sign indicates its 

absence. 

It was shown that out of ten samples of 

palm oil from each of the markets, seven 

samples from central market Katsina have 

the presence of both Escherichia coli and 

Staphylococcus aureus, nine samples from 

Himata have the presence of Escherichia coli 

and eight have the presence of 

Staphylococcus aureus. Yarkutungu market 

which statistically found to have the highest 

bacterial load in the Palm oil have the 

presence of both Escherichia coli and 

Staphylococcus aureusin all of its samples. 

Previous studies of Izah and Ohimain 

(2016) have identified Enterobacter, 

Staphylococcus, Aspergillus and Escherichia as 

species of microbes found in Palm oil. 

Biochemical tests conducted on the 

recovered isolates 

Results of the Biochemical tests conducted 

against the isolates (Staphylococcus aureus 

and Escherichia coli) was shown on table 

3.The positive sign indicates that the isolate 

is positive to a particular biochemical test 

while the negative sign is an indication that 

it is negative to it. 

The biochemical tests were carried out in 

order to confirm/identify the bacterial 

species. Escherichia coli was negative on 

gram staining, catalase positive, coagulase 

positive, Indole positive, Citrate negative, 

and methyl red positive, and it was found to 

be so. Staphylococcus aureus on the other 

hand was positive on gram staining, catalase 

positive, coagulase positive, Insole negative, 

citrate positive, and methyl red positive and 

it was also found to be so. 

 

CONCLUSION 

Palm oil is an active ingredient in meals 

which is predominantly used in cooking. 

Bacteria are known to cause disease 

conditions especially among individuals 

with compromised immune systems, 

probably due to their opportunistic nature. 

The current study found that the mean 

bacterial count is among the samples 

analyzed was 9.7 - 39.0 CFU/ml. Almost all 

the samples screened contain some 

microbes. However, significant variations in 

terms of the level of contamination also exist 

among the samples from the various 

locations. This is probably an indication of 

differences in handling and packaging 

processes.  

RECOMMENDATIONS 

Based on the research findings, the 

following recommendations are made; 

- There is need for proper processing 

of the palm oil by the palm oil 

processors because some of the 

impurities enter the palm oil during 

processing. 
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- There is also the need for more care 

during handling of the palm oil by 

the palm oil retailers/vendors prior 

to sell. 

- Heating of the palm oil will reduce 

its bacterial content, hence, there is 

also a need of cooking the palm oil 

before consumption. 
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