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ABSTRACT 

Studies were carried out to ascertain the effect of fungi on palm oil rancidity, which could lead to loss in 

quality and nutritive value, flavour of palm oil and hazard it poses to health of mankind. Research was 

conducted on three samples of palm oil collected from three different locations in Rivers State, Nigeria.  

The palm oil samples were labelled and stored at room temperature of 25oC±3OC for a duration of 3 

months, 6months and 12 months respectively. The stored palm oil samples were analysed at different 

storage duration as to estimate the stability of the palm oil in terms of rancidity. Parameters analysed were 

the free fatty acids (FFA), peroxide values (PV), iodine values (IV), oven stability, saponification values 

(SV) and the moisture contents of the oil samples. It was observed that FFA, PV, IV, and SV generally 

increased as storage duration increased for all the samples. Oven stability and moisture contents of the 

various palm oil samples however reduced as storage duration increased. Five fungi with varying degrees 

of incidence were identified to be associated with palm oil at various storage durations which include 

Rhizopusstolonifer, Fusarium oxysporum, Sclerotium rolfsii, Aspergillus niger and Neurospora crassa. 

All these fungi have been found to be responsible for the deterioration of most agricultural products. 

Aspergillus species and Rhizopus species are particularly known to degrade oil and are often used as bio-

remediators in oil contaminated soils due to their great ability to utilize oil as food. 
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INTRODUCTION 

Palm oil is one of the most important edible vegetable oil which is high in saturated fats and is 

derived from the fruits of the oil palm tree (Okaka, 1997). Palm oil is rich in anti-oxidants such 

as carotenoids which are precursors of vitamin  A from which it derives its deep red colour. 

Carotene levels in palm fruit is higher than that found in carrots, tomatoes and others. Vitamin A 

from carotene helps in maintaining proper vision and also boost the immune system. Palm oil is 

also a good source of vitamin E because of the presence of  tocopherols and tocotrienols which 

are string antioxidants with saturated fatty acid, and palmitic acid as glycerides (Achinewhu, 

1996, 2011). Palm oil has been reported to prevent heart diseases. Palm oil is a viscous semi-

solid even at tropical ambient temperature and a solid fat in temperate climates (Obire and 

Putheti, 2010). Palm oil is reported to possess a blend of saturated, monounsaturated and 

polyunsaturated fatty acids, which makes it potent for human health (Poku, 2002, Harold, 2004). 
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Palm oil can retain its freshness for a long period of time unlike other vegetables that deteriorate 

very fast (Sundram  et al., 2003). However, like every other agricultural product palm oil is 

prone to spoilage resulting in change of flavour, taste and odour generally referred to as 

rancidity. Rancidity is the chemical decomposition of fats, oil and other lipids. This occurs in oils 

because of their biochemistry which makes them susceptible to oxygen damage. There are three 

common types of rancidity and these are hydrolytic rancidity which occurs when water splits 

fatty acid chains away from the glycerol backbone in glycerides. Oxidative rancidity occurs as a 

result of chemical reaction of oxygen with the  double bond of  unsaturated  fatty acids, and 

microbial rancidity which is the process in which microorganisms such as bacteria and fungi use 

their enzymes such as lipases to break down chemical structures in the fat which causes 

undesirable odour and unpleasant flavours (Achinewhu, 2011) . These changes affects the oil 

quality and reduces its acceptability and in turn may be injurious to human health. This work 

therefore, assessed the level of deterioration of palm oil at various storage duration at room 

temperature using the peroxide and the free fatty acids values as measures of rancidity. It also 

assessed the associated fungi at the various storage duration. The knowledge of these will proffer 

solution to the best period of storage for palm oil in order to avoid quality losses. It will also 

expose the danger associated with spoilt oil or using palm oil that has been stored for a very long 

time as people may be ignorant of the fungal microorganisms found in contaminated palm oil.  

 

 MATERIALS AND METHODS 

Collection of palm oil samples 

Palm oil samples were purchased from three different palm oil mills located at Etche, Elele and 

Oyigbo all in Rivers State, labelled accordingly and transported to the Plant Pathology 

Laboratory for further studies . 

 

Determination of  organoleptic properties of palm oil 
Samples of palm oil from the different locations were taken to the Food Science and Technology 

Laboratory for the determination of some organoleptic properties from the various samples for 1 

month, 3 months, and 6 months after storage. The methods of AOAC (2005) was used for the 

analysis.  

 

Storage of palm oil samples 

Palm oil samples from the three locations were stored in the Plant Pathology Laboratory for 6 

months at ambient temperature. Samples of palm oil from each location was assessed for fungi at 

1 month, 3 months and 6 months respectively.  

 

Mycological studies 

Preparation of mycological medium 

Sterilization of conical flask, slides, Petri dishes and all the equipment needed for the experiment 

was carried out in the laboratory. The glass ware were sterilized in the oven at 120oC for two  
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hours after washing with soap, while other equipment were surface sterilized with 70% ethanol 

to reduce microbial contamination (Agrios, 2005). Inoculating loops and scalpels were sterilized 

by dipping for 20 seconds in 70% ethanol and heated to red hot. The mycological medium used 

was Sabouraud dextrose agar (SDA), prepared in a conical flask using the standard method 

(Agrios, 2005). The mouth of the flask was plugged with non-absorbent cotton wool and 

wrapped with aluminium foil. 

 

The conical flask containing the mycological medium was autoclaved at 121o C and pressure of 

1.1kg cm-2 for 15 minutes. The molten agar was  dispensed into Petri dishes at 15ml per plate and 

allowed to further cool and solidify. 

 

Isolation of fungi from palm oil 
 One millilitre of palm oil was inoculated onto SDA in Petri dishes onto which ampicillin was 

added to hinder the growth of bacteria in triplicate respectively. The inoculated plates were 

incubated for 5 days at ambient temperature of 25oC ± 3 oC (Baudoni, 1988, Chuku, 2009, 

Samson et al., 1981. The entire set up was observed for 7 days to ensure full grown organisms. 

Pure culture of isolates were obtained after a series of sub culturing. 

 

Identification of fungal isolates from oil palm 

Microscopic examination of fungal isolates was carried out by the needle mount method 

(Cheesebrough, 2000). The fungal spores were properly teased apart to ensure proper visibility. 

The well spread spores were stained with cotton blue in lacto phenol and examined 

microscopically using both the low and high power objective. The fungi were identified based on 

their spore and colonial morphology, mycelia structure and other associated structures using the 

keys of (Samson et al. (1988), Olds, (1983) Barnett and Hunter (2008). 

 

RESULTS  

Results of the organoleptic properties of palm oil from three different locations at different 

storage duration are presented in Table 1- 3. 

 

The organoleptic properties of palm oil from Elele showed that all the parameters increased with 

increased storage duration. The implication was that as the period of storage increased, the oil 

began to change colour, taste and odour an indication of rancidity which indeed is a negative 

attribute to palm oil. Free fatty acid increased from 2.35± 0.033 in 1 month to 2.41± 0.026 in 6 

months of storage. All other parameters determined from this sample showed the same trend. 
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Table 1: Organoleptic properties of palm oil sample from Elele at different storage     

   duration 

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

  Parameters                       Storage duration 

 1 month                  3 months                   6 months 

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

FFA 2.35±0.033            2.37±0.012          2.41±0.026 

 PV 1.34±0.121            1.36±0.061          1.58±0.051 

 IV 30.5±0.024           32.25±0.035         33.12±0.012 

 Oven stability 3.23±0.052            3.25±0.026           3.35±0.003 

 SV 200±0.006             205±0.021             207±0.001 

 Moisture 3.78±0.022           3.91±0.004            3.97±0.013 

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

 Legend : FFA= Free fatty acid, PV= Peroxide value, IV= Iodine value, SV= Saponification value 

 

Table 2: Organoleptic properties of palm oil sample from Etche at different storage 

duration 

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

 Parameters               Storage duration 

 1month                  3 months                 6 months 

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

 FFA 2.36±0.003           2.41±0.021            2.47±0.003 

 PV 1.58±0.006           1.61±0.021            1.73±0.021 

 IV 35.05±0.001         35. 23±0.033        35.42±0.043 

 Oven stability 13.44±0.021         3.50±0.023            3.65±0.066 

 SV 212±0.004            216±0.024             222±0.002 

 Moisture 4.31±0.011           4.51±0.001             4.61±0.004 

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

Legend; FFA= Free fatty acid, PV= Peroxide value, IV= Iodine value, SV= Saponification value. 

Palm oil sample from Etche showed a similar trend to the sample from Elele. 

Laboratory analysis showed that all the parameters estimated increased as the 

period of storage increased. 
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Table 3: Organoleptic properties of palm oil from Oyigbo at various storage       

  duration 

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

  Parameter                            Storage duration 

 1 month                    3 months           6 months 

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

  FFA 2.45±0.006            2.51±0.011        2.66±0.005 

  PV 1.81±0.002            1.89±0.23         1.93±0.121 

  IV 40.5±0.004            42.5±0.021      43.6±0.031 

  Oven stability 5.42±0.001            5.46±0.006       5.48±0.006        

  SV 205±0.021             209±0.032       217±0.012   

  Moisture 4.03±0.022           4.10±0.041        4.18±0.002 

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

Legend :FFA= Free fatty acid, PV= Peroxide value, IV= Iodine value, SV= Saponification value 

The organoleptic values of palm oil from Oyigbo also revealed that the values of 

all the parameters increased as the storage duration increased. Free Fatty Acids for 

this sample increased from 2.45±0.006 to 2.66±0.005, PV increased from 

1.81±0.002 to 1.93±0,012 and SV value increased from 205±0.021 to 217±0.012. 

Fungi associated with palm oil 

The results of fungi associated with palm oil rancidity are presented in Table 4 -6. 

Five fungi with varying 

Table 4: Fungal flora and % incidence of palm oil from Elele 

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

  Fungi          Storage duration/% incidence 

 1 month                   3months                      6 months 

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

 R. stolonifer 20±0.002                25±0.001                  70±0.004 

 Fusarium oxysporum 10±0.011                20±0.005                   50±0.002 

 Sclerotium rolfsii 15±0.012                22±0.022                  55±0.021 

 Aspergillus niger 5±0.003                  20±0.023                  60±0.002 

 Neurospora crassa.   5±0.21                    10±0,002                  40±0.014 

------------------------------------------------------------------------------------------------ 
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Table 5: Fungal flora and % incidence of palm oil from Etche 

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

  Fungi          Storage duration/% incidence 

 1 month                   3months                   6 months 

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

  Rhizopus stolonifer 27±0.005               35±0.002               85±0.012 

  Fusarium oxysporum 10±0.010               25±0.014               62±0.033 

  Sclerotium rolfsii 15±0.022               30±0.021               60±0.013 

  Aspergillus niger 10±0.013               27±0.006               65±0.003 

  Neurospora crassa.  10±0.001                24±0.011               54±0.010 

Table 6: Fungal flora and % incidence of palm oil from Oyigbo 

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

  Fungi          Storage duration/% incidence 

 1 month                  3months                        6 months 

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

  Rhizopus stolonifer 33±0.004              50±0.002                     95±0.001 

  Fusarium oxysporum 20±0.001              35±0.012                     75±0.002 

  Sclerotium rolfsii 25±0.021              45±0.003                     80±0.021 

  Aspergillus niger 25±0.010               47±0.011                    70±0.001 

  Neurospora crassa.  20±0.001                50±0.013                    85±0.002 

 

percentage of occurrence were identified from palm oil samples from the three locations at 

different storage durations. 

 

The percentage incidence of the fungal isolates from palm oil sample from Elele showed that all 

the isolates recorded increased percentages as the storage duration increased from one month to 

six months.Rhizopus stolonifer recorded the highest degree of incidence from the first month of 

storage to the sixth month.  

 

Samples from Etche also showed similar trend as regards the degrees of incidences of the fungal 

isolates with R. stolonifer having the highest incidence. However, the least was recorded for 

Neurospora crassa. 

Palm oil from Oyigbo recorded the highest degrees of incidence of these fungi. All the fungal 

isolates from this location had higher incidence starting from the third month of storage and 

increased greatly on the sixth month. 
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DISCUSSION 

This research has shown that most palm oil produced by farmers go rancid after a period of 

storage. Rancidity which had already been defined as off flavour, taste and odour in oils due to 

deterioration by several agents in the environment. The high FFA, PV and SV observed from the 

various palm oil samples following increased storage duration is an indication that rancidity had 

set in (Chuku et al., 2002). However, it is important to note that when oils go rancid they are no 

longer fit for human consumption but, could be converted into other uses such as the 

manufacture of soaps, detergents , fertilizers and other agro-allied products (Onuegbu, 2002) . It 

was also observed that in as much as all the palm oil samples recorded increased organoleptic 

values following increased duration of storage, samples from Oyigbo had higher values in all, an 

indication that the oil went very bad compared to the other palm oil samples from Elele and 

Etche respectively Traditionally, it has been observed that rotted oil palm fruits give rise to poor 

quality oils that go rancid easily than those oil produced from fresh palm fruits.The isolation of 

various fungi from palm oil from the three different locations is an indication that these 

organisms are frequently associated with palm fruits the raw material for palm oil production 

(Obire and Hakam, 2015). Fungi have been reported to be the most prevalent microorganisms 

responsible for the spoilage of most agricultural products ranging from fruits, nuts, vegetables, 

roots and tubers (Chuku and Chuku, 2013, 2014 and 2015). The isolation of fungi such as F. 

oxysporum and Sclerotium rolfsii from the palm oil samples showed that these samples have 

been contaminated from the soil because these fungi are soil borne. The rate of contamination of 

materials have been attributed to soil contacts and excessive exposure to moisture (Okaka, 1977). 

The high incidence of occurrence of these fungi on stored palm oil samples from some locations 

sends a danger signal to consumers of such palm oil as fungi are known to cause cancer 

especially the Aspergillus species(Onuegbu, 2002, Chuku, 2009, 2011, Chuku and Chuku, 2013, 

2014, 2015).  

 

CONCLUSION 

It could therefore, be concluded that from the results of this research palm oil disintegrate  as 

storage duration increases thereby causing quality reduction. Microorganisms such as fungi also 

aid in the degradation of palm oil which could be due to improper handling during processing 

and the use of rotted palm fruits. However, the isolation of fungi from palm oil will eventually 

constitutes serious health problem for people who consume such palm oil without further 

processing. To avoid microbial contamination of palm oil, proper hygiene should be maintained 

in palm oil processing mills. Palm oil processors should also avoid the processing of rotted palm 

fruits in order to produce healthy palm oil for public consumption. 
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