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ABSTRACT 

This study assessed the extent to which fungi can reduce the nutritional quality of palm oil and 

ground pepper from Boundary and Suru-Alaba Markets both in Lagos State Nigeria. Aspergillus 

niger, Aspergillus flavus and Trichoderma species were isolated from the samples of palm oil and 

ground pepper. The optical activity (i.e. the pattern of growth) of the fungi in the oil and pepper 

samples was determined over a 21 day period using a spectrophotometer. In addition, stability 

(i.e. deterioration) test on the samples was conducted using Trichoderma species (as the 

representative species of the other fungi isolated from the samples). In all cases, data reported 

were the mean values from 3 sample replicates. Mean values were subjected to ANOVA test for 

the optical density experiment, while data for the stability (deterioration) test were analyzed using 

the paired T- test. All means were separated at 5% confidence interval to determine statistically 

significant values. The results showed no significant difference (P < 0.05) in the growth of all 3 

fungi species in the oil and pepper samples from both markets. The stability test however showed 

a significant reduction (P < 0.05) in the levels of vitamins A and E, carotene and thiobarbituric 

acid (TBA) between the day 0 and day 21 samples, between the Control (i.e. sterile 

samples) and day 0 samples and between the Control and day 21 samples. This  confirms 

the ability of this fungus (Trichoderma species) to cause deterioration in the nutritional 

value of these samples. 

Key words: Mycodeterioration, Food, Spoilage, Palm oil, Capsicum frutence,    

proximate composition, nutitional quality and fungi.   
 

INTRODUCTION 

Palm oil comes from the fruit of the oil palm (Elaesis guineensis) originating in tropical 

rainforest region of West Africa (Poku, 2002). It has now spread throughout the world. It 

produces two distinct oils, namely, palm oil and palm kernel oil used for culinary and 

industrial purposes respectively. Palm oil, particularly virgin or red palm oil, is a 

traditional fat that has been a part of the  human diet for at least 5,000 years. For 
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generations, red palm oil has been revered as both a nutritious food and a valuable 

medicine (Sron, 2005; Sutapa and Analava, 2009). Until modern medicine arrived, red 

palm oil was the remedy of choice for nearly every illness in many parts of Africa (Sron, 

2005). Commenting further, Woollatt (1985), Chandrasekharan et al. (2000) and Offem 

et al. (2003) posited that Palm oil is perhaps the most widely used and applied plant oil. 

Besides providing calorie density to the diet, palm oil is believed to be the richest natural 

source of  - carotene, a precursor of vitamin A and an antioxidant that destroys singlet 

oxygen and free radicals (Rukmini, 1994). Palm oil and palm kernel oil are high in 

saturated fatty acids, about 50% and 80% respectively and esterified with glycerol 

(Akinyeye et al., 2011). Palm oil is the largest natural source of tocotrienol. Palm oil is 

also high in vitamin K and dietary magnesium (Zumbado et al., 1999; Sutapa and 

Analava, 2009).  

On its own, Capsicum frutescens is an annual plant of about 2-3ft in height, having 

spread branches with flowers and berry fruits (Adarsh and Hussain, 2010). Capsicum 

species popularly known as pepper is the world’s second most important crop after 

tomato. According to Bosland and Volava (2003), the genus Capsicum belongs to the 

night shade family Solanacecae. Nigeria as far back as 1994 was recognized to be the 

largest producer of pepper in Africa, accounting for about 50% of the African production 

(Adamu, et al., 1994). Consumption of pepper accounts for about 20 percent of the 

average vegetable consumption per person per day in Nigeria (Erinle, 1989; Alegbejo 

2002 and Idowu-Agida et al., 2010). It is used extensively in food flavouring in the daily 

diet of over 1.2 million Nigerians irrespective of their socio-economic status (Asawalam 

et al., 2007).   

The fruit of most species of capsicum contains capsaicin (methyl vanillyl nonenamide) a 

lipophilic chemical that can produce a strong burning sensation in the mouth of the 

unaccustomed eater (Blum et al., 2002, 2003 and Marin et al., 2004). A red sweet or hot 

pepper often contains as much as 10 times more vitamin A and double the vitamin E 

compared to an immature green pepper (Adarsh et al., 2010). Many capsicum 

constituents are important for nutritional value, flavour, aroma, texture and colour. They 

are low in sodium and cholesterol free, rich in vitamins A, C and a good source of 

potassium, folic acid and vitamin E. (Osuna et al., 1998; Marin et al., 2004). 

Foods in general are known to be susceptible to microbial attack. The composition of the 

food determines the extent and type of organisms likely to thrive in them (Okpokwasili 

and Molokwu, 1996). Palm oil is prone to contamination by microorganisms found in the 

environment, raw materials and equipment used for processing, as well as those used for 

storage and distribution (Larry, 1987). 

Palm oil is known to support the growth of fungi and bacteria especially when it contains 

moisture (Akinyeye et al., 2011).  
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Their lipolytic enzymes are so active that even under unfavourable conditions palm oil is 

seldom produced with a free fatty acid content of less than 2% and under favourable 

conditions of processing the free fatty acid content of this oil reaches 20% and higher 

(Sutap and Analava, 2009). Most of the fungi isolated from palm oil samples are known 

to be actively lipolytic and so are capable of eventually lipolysing the oils especially if 

storage is prolonged. Microorganisms are known to cause chemical changes in palm oil 

that lead to deterioration in the quality of their chemical composition (Okpokwasili and 

Molokwu 1996). The lipolytic activity of fungi on the triglycerides of oils and fats may 

cause rancidity, acidity bitterness, soapiness and other off flavours. Such activities may 

occur in seeds or other plant parts from which oils are derived (Larry, 1987).  

 

In view of the fore going, the following are the objectives of this study: 

1. To isolate and identify the various fungi that are associated with palm oil and 

ground pepper from some open markets in Lagos state, Nigeria. 

2. To evaluate the extent to which these fungi can reduce the nutritional quality of 

palm oil and ground pepper, using some of their nutritional components as index. 

 

 

MATERIALS AND METHODS 

Sampling Area 

Samples of red palm oil and ground pepper were collected from two different markets in 

Lagos State. The markets are: Boundary market and Suru-alaba market. Two samples 

each of palm oil and ground pepper were collected from each market making a total of 

four samples per market. 

 

Collection of Samples 

The samples were collected in a sterile container. Care was taken not to contaminate the 

containers before, during and after the collection of the samples. The samples were then 

transported to the laboratory and fungi were isolated from the samples within at most a 2 

hour period after collection. 

 

Isolation of Fungi 
Two methods were used in isolating fungi from the samples thus:   

1. The modified form of serial dilution method as described by Aneja (2005) was used 

in isolating fungi from the ground pepper. 

2. The modified form of pour plate method as described by Nwachukwu (2000) was 

used in isolating fungi from the palm oil. 

The growth media used in this work was a freshly prepared PDA, with a pH of  5.0, and 

which also contained less than 1 gram chloramphenicol (500 mg BP) per 25 ml PDA. The 
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essence of adjusting the pH and adding the chloramphenicol was to prevent any bacterial 

growth in the medium. 

The direct method was used for the ground pepper, 16 test-tubes were used, then 9 ml of  

sterile distilled water was then pipetted into each test – tube. After that 1g of ground 

pepper was put into one of the test-tube and it was mixed very well. Then 1ml of the 

mixed solution was pipette with a micro-pipette into another test-tube and the same 

procedure were been carried out on the remaining test-tubes. 

Then 16 Petri-dishes were placed on the work bench and were labeled accordingly. The 

prepared PDA was then poured into each of the sterile Petri-dishes under asceptic 

conditions.  

The second method is the pour plate method and it was used for the red palm oil. All the 

samples were labeled and the prepared sterile PDA was poured into each of the sterile 

plates under an aseptic condition. Thereafter, the plates were allowed to cool and solidify. 

A drop of the palm oil from each labeled sample was introduced into each of the labeled 

sterile plates. The two samples were then transferred into the incubator at room 

temperature of about 27oC for 72 hours, within which the growth of the fungi in the plates 

were monitored.  

After 72 hours there was growth in both plates. To obtain a pure culture of the fungal 

isolates, a developing fungal culture was aseptically sub-cultured into fresh PDA plates 

and incubated until the fungus begins to sporulate and a pure culture consisting of only 

one type of fungus was obtained.  

Then a part of the pure culture was then aseptically transferred into a sterile agar slants 

which had previously been prepared in a McCartney bottles. The bottles (which serve as 

stock cultures) were then incubated till full growth of the fungus was observed.  

 

Identification of the Fungi 

To identify the fungi, a morphological study that involves the examination of the size, 

shape, colour, spore formation and the texture of fungal growth was employed. After 2-4 

days of growth of fungi, the spore bearing mycelia were then carefully sectioned, teased 

out and stained on a slide with a cotton-blue in-lactophenol solution and a drop of 

glycerine. It was then observed under light microscope. Identification was  carried out by 

comparing samples with the descriptions as given by Talbot (1971) and Deacon (1980).    

 

Sterilization of  palm oil and ground pepper. 
The control samples of the palm oil and the ground pepper were sterilized using 

tyndallization technique as described by Mesquita et al. (1998). This involved dissolving 

50 g of pepper in 250 ml of sterile distilled water in a conical flask which was plugged 

with cotton wool and wrapped with aluminum foil. Two hundred and fifty millilitres (250 

ml) of palm oil was equally put in a conical flask and was covered (plugged) with cotton 
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wool and wrapped in aluminum foil. The two samples were transferred into a water bath 

and heated at 100oC for 15 minutes each over a consecutive three day period. 

 

Measurement of the Optical activity of fungi in palm oil and ground pepper. 

A minimal salt solution (MSS) containing 2.13g of NA
2
HPO

4
, 0.5g of NH

4
CL, 1.3g of 

KH
2
PO

4
, 0.2g of mgSO

4
. 7H

2
0 and 0.55g of yeast dissolved in 1000ml of distilled water 

was prepared. The essence of this medium is to provide a source of nutrient to the fungi 

whose optical activity would be monitored in each of the sample. The pH of the MSS was 

adjusted to 4.5 using a pH buffer powder dissolved in 250ml of sterile deionised water at 

50o C. pH reading was taken using the pH meter Gallenkomp PHS-3C, serial number 

600410069047 before autoclaving at 121oC for 15 minutes. 

In addition, twenty-four test tubes to which 10 ml each of the pre-sterilized MSS and 2 

ml each of either the pre-sterilized ground pepper solution (dissolved in de-ionized sterile 

distilled water) or palm oil was added were arranged in test tube racks. Using a 2 mm 

cork borer, each of the previously isolated fungus was aseptically dropped into the test 

tubes (a single fungus per test tube). The control test tubes for each of the samples 

however did not contain any fungus.  

 The optical activity of each of the isolated fungus and their corresponding control 

samples was thereafter read once every 3 days for a total period of 21 days using the 

spectrophotometer (T80 UV/VIS -by PG Instruments Limited) at a wavelength of 520nm. 

Data taken for each sample and their corresponding controls were in 3 replicates  and 

were analyzed statistically using T – test by means of the IBM SPSS version 20.0 

statistical software.  

 

Determination of vitamin A in samples. 
The vitamin content in both samples was determined according to a modified method of 

Carr-Price (AOAC 974.29, 2000). One gramme each of the samples (oil and pepper) was 

weighed into a conical flask. This was  saponified with 25ml of ethanolic KOH for 30 

minutes. The saponified samples were transferred into a separatory funnel. Then 10 ml of 

water was added and 10 ml of hexane was equally added. Then the mixture was shaken 

and the lower aqueous solution was dried off. This was filtered through a paper 

containing 5g anhydrous sodium sulphate into volumetric flask. The filter paper was resin 

with hexane and make up to volume. 

A standard was prepared containing 0.7 microgram vitamin A. And the vitamin A content 

in the sample and standard is 620 nm was determined as follows. Hexane was removed 

by evaporation from standard and sample solution. Then 2 ml of Antimony (III) chloride 

(SbCl
3
) in chloroform was added to the standard and sample, while 2 ml of chloroform 

was used to blank the instrument. The resultant sample was read using,Unico/UV2100 

Spectrophotometer 



Mycodeterioration of palm oil and Capsicum frutescens 

Nigerian Journal of Mycology Vol.7 (2015) 60 
 

Determination of Vitamin E in samples 
Devlin and Mattill reagent was used according to the method of Kaunts and Beaver as 

reported in AOAC (2000). One gram. of the samples (palm oil and pepper) was dissolved 

in petroleum ether. And a standard containing 200 mg/m of alpha-tocophenol was also 

prepared in petroleum ether. Then 1ml of each solution was put into a test tube and 4ml 

of iron-dipyridyl reagent was added. This set up was left for 10 minutes. The absorbance 

was read at 520 nM against a reagent blank using  Unico/UV2100 Spectrophotometer 

Determination of Carotene in samples A modified approach to the alcoholic-potash 

digestion method as described by Jacob (1999) was used. In this variation, the plant 

material was digested with hot alcoholic potassium hydroxide solution and the treatment 

was followed by extraction with petroleum ether. Then, 1g of sample was put into 

Erlenmeyer flask with 100 ml of 12% alcoholic potassium hydroxide solution and digest 

on a steam bath for 30 minutes. The volume was held constant throughout the digestion 

by addition of 95% alcohol. Thereafter, the digest was cooled to room temperature and 

transferred to a 500 ml separatory funnel, after which it was rinsed in the Erlenmeyer 

flask with 100 ml of water and the rinsing was added to the separatory funnel. The 

resulting mixture was extracted with 500 ml portions of petroleum ether until a colourless 

extract was obtained. This requires 5-6 extractions.  The extracts were combined in 

another separatory funnel, and 200 ml of water was added carefully, in a manner not to 

shake the contents. After 2 minutes the aqueous layer was discarded, and another 100 ml 

of water was added and swirled gently. 

 Two minutes was allowed for separation, and the aqueous layer was drawn off. Water 

(25 ml) was added and shaken vigorously for 30 seconds. The extraction was continued 

with 25 ml portion of water until the washings are neutral to phenolphthalein indicator 

solution. After the final washing, the funnel was allowed to stand for 5 minutes, and any 

residual water was drawn off and the petroleum ether layer was concentrated under 

vacuum on a steam both. Finally, the set up was filtered through anhydrous sodium 

sulfate into a 100 ml volumetric flask and made up to volume with petroleum ether. The 

amount of carotene (Mg/100 g) in the sample was determined thus:    

 100 x V  

      W 

where V = total volume (ml)  

W = weight of sample (g)   

 

Determination of Tiobabituric acid (TBA) in samples 

The approach of AOAC (2000) was adopted. Each of the sample (1 g) was weighed into 

a separatory funnel. Then 5 M mixture of trioxo nitrate  acid (HCl) and TBA in ratio 1:1. 

The HCl is 0.2 molar and TBA is 0.67%. 
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Then 5 ml of that sample (HCl and TBA) was added and shaken several times, in other to 

extract the melonaldehyde. The mixture was allowed to settle and the lower layer was 

discarded into a test tube and boiled for 20 minutes. A light-pink colour develops and the 

cooled sample was read in spectrophotometer at 530nm against a blank containing 

distilled water, HCl and TBA. 

 

Statistical Analysis of data. 
Data obtained for each parameter per sample were the means from 3 sample replicates. 

Mean values were subjected to ANOVA test for the optical density experiment, and the 

paired T- test for the nutritional deterioration experiment. Mean separation at 5% 

confidence interval was done for all statistically significant values.  

                                                    

RESULTS 

Isolation and identification of fungi 

The fungi isolated from the two samples of palm oil and ground pepper in the 2 markets -

Boundary market and Suru-Alaba Market- were found to be the same. The fungi isolated 

were identified as presented in Table 1, Plates 1a to 5b represents the morphological 

presentation and photomicrograph respectively for each of the fungus encountered   

Optical aactivity of fungi in pepper.  (at 520 nM)  

There was no significant difference (P< 0.05) in the optical density (at 530 nm) of each of 

the three fungi found in the pepper and oil samples from each of the locations at each of 

the days (Figures 1 and 2).  

                 

                         a                                            b 

Plate1a: culture plate of Trichoderma sp. isolated    Plate 1b: photomicrograph of                   

                                                                                   Trichoderma sp.  from boundary 

market   .(oil) 
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                                 a                                              b 

Plate 2a: culture plate of Aspergillus  niger         Plate 2b:  photomicrograph of Aspergillus  

       niger Isolated from boundary                            

                                         market(.pepper) 

                
                       a                                                  b 
Plate 3a: culture plate of Aspergillus niger     Plate 3b: Photomicrograph of Aspergillus niger 
                                                   Isolated from Suru-Alaba market (pepper). 
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                          a                                      b 

Plate 4a: culture plate of A.flavus isolated from      Plate 4b: photomicrograph of Aspergillus 

flavus  

                                               Isolated from Suru-Alaba market (pepper). 

 

                

              a                                             b 
Plate 5a: culture plate of Aspergillus flavus        Plate 5b: Photomicrograph of A. flavus 

                           isolated from boundary market (oil). 

 

      



Mycodeterioration of palm oil and Capsicum frutescens 

Nigerian Journal of Mycology Vol.7 (2015) 64 
 

 

Figure 1 : optical activity of fungi in pepper over a 21 day period at 520 nm 

 

 

Figure 2: Optical activity of fungi in palm oil over a 21 day period at 520 nm 

 
 

Indicators of biodeterioration in pepper and palm oil by Trichoderma spp. 
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Vitamin  A (mg/g) 

 The effect of Trichoderma species on the pepper sample shows that the mean value of 

vitamin A in the Trichoderma treated samples at day 0 (331.7 mg/g) and day 21 (107.15 

mg/g) was significantly lower (P<0.05) than what was obtained in the control (sterile) 

samples (355.15 mg/g). Also, there was a significant difference (P<0.05) between the 

treatment day 0 and day 21 samples (fig. 3a) 

In the palm oil samples, Trichoderma species showed a similar trend in its deteriorative 

effect as on the pepper samples. The values obtained showed that the value of vitamin A 

in the palm oil sample was significantly lower (P<0.05) in the treatment samples at days 

0 and 21 compared to the control (sterile) samples. In addition, vitamin A was 

significantly lower (P<0.05) in the day 21 samples compared to the day 0 samples (fig. 

3b) 

 

Vitamin  E (mg/g) 

 In the pepper samples Trichoderma species caused a significant reduction (P<0.05) in 

the amount of vitamin E both at day 0 (72.2 mg/g) and day 21 (21.44 mg/g) compared to 

the value of 81.43mg/g obtained for the control (sterile) samples. The value obtained for 

day 21 was equally significantly lower (P<0.05) compared to the day 0 values (fig. 4a). In 

the oil samples, Trichoderma species also caused a significant decrease in the value of 

vitamin E both at day 0 (449.9 mg/g) and also at day 21 (89.19 mg/g) when compared to 

527.3 mg/g found in the control (sterile) samples. Also, the amount of vitamin E in the 

day 21 sample was significantly lower (P<0.05) compared to the day 0 sample (fig. 4b).  

 

 
Fig. 3a: Rate of deterioration of vitamin A in pepper by Trichoderma spp.over a 21 

day period 

 



Mycodeterioration of palm oil and Capsicum frutescens 

Nigerian Journal of Mycology Vol.7 (2015) 66 
 

 
Fig 3b: Rate of deterioration of vitamin A in oil by Trichoderma spp.over a 21 day 

period 

 

 

Fig. 4a: Rate of deterioration of vitamin E in pepper by Trichoderma spp. over a 21 

day period 
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Fig. 4b: Rate of deterioration of vitamin E in oil by Trichoderma spp.over a 21 day 

period 

 
Carotene (mg/100 g) 

Trichoderma species caused a significant level of deterioration (P<0.05) in the amount of 

carotene present in the pepper samples at day 0 (22.51 mg/100 g) and day 21 ( 

7.843mg/100 g) when compared to what was found in the control (sterile) sample (24.65 

mg/100 g). The carotene level found in the day 21 sample was equally significantly lower 

(P<0.05) than what was found in the day 0 sample (fig.5a).Trichoderma species was 

equally able to cause a significant level of deterioration in the amount of carotene found 

in the oil samples at day 0 (187.7mg/100 g) and day 21 (42.09 mg/100 g) when compared 

to 204.02 mg/100g of carotene found in  the control (sterile) samples. Also, the amount of 

carotene in the day 21 sample was significantly lower than what was found in the day 0 

sample (fig. 5b) 

 

TBA (µg/g) 

The deteriorative activity of Trichoderma species in pepper was shown by a significantly 

higher (P<0.05) TBA values in the Trichoderma treated samples at day 0 (71.23 µg/g) 

and day 21 (450.85 µg/g) when compared to a TBA value of 63.68 µg/g obtained in the 

control (sterile) samples. The TBA values for the day 21 sample was also significantly 

higher (P<0.05) than in the day 0 sample (Fig. 6a).  The mean value of TBA in the palm 

oil samples showed that the control (sterile) sample had a significantly lower (75.87 

µg/g) TBA value when compared to the day 0 (105.5 µg/g) and the day 21 samples 

(707.3). Equally, the value of TBA in the day 0 sample was significantly lower (P<0.05) 

than in the day 21 sample (figure 6b).   
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Fig. 5a: Rate of deterioration of carotene in pepper sample by Trichoderma spp. 

over a 21 day period 
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Fig 5b: Rate of deterioration of carotene in oil by Trichoderma spp.over a 21 day 

period 

 
 

Fig. 6a:  Amount of TBA in pepper sample caused by Trichoderma spp over a 21 day 

period 

 

 

 
Fig. 6b: Amount of TBA in palm oil sample caused by Trichoderma spp over a 21 

day period  
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DISCUSSION   

Aspergillus niger, Aspergillus flavus and Trichoderma spp. where identified and isolated 

from palm oil and processed pepper (Capsicum frutescens) obtained from the two 

markets in Lagos. The presence of some microorganisms in palm oil from various 

markets in Jos, Nigeria has been earlier reported by Okechalu et al (2011). Aspergillus 

niger has been noted for their ability to survive in oil due to the ability of this fungus to 

produce spores that help them to survive the anaerobic conditions in the palm oil. 

Aspergillus flavus is of health significance because of its ability to produce aflatoxin 

which is capable of inducing toxic syndromes especially cancer (Onilude et al., 2005). 

The presence of this fungi in the oil and pepper may be as a result of prolonged storage or 

the unhygienic handling of these food materials by the sellers, as reported by Ehiri et al. 

(2001). 

 Vitamins A and E are essential nutrients that are required for normal body functioning  

(Khanna et al., 2003). Vitamin A is important for healthy bones, teeth, mucus membranes 

and skin. In addition, it aids vision especially in the dark. The human body also utilizes 

carotenes. Carotenes also play an important role by acting as biological antioxidants, 

protecting cells and tissues from the damaging effect of free radicals (Tan, 1991; Sutap 

and Analava, 2009). Tocotrienols in vitamin E present in palm oil have also been found 

to have anti-oxidant and anti-cancer activities. The reduction of this vitamins and 

carotene as observed from the day zero and day twenty-one reduces the quality of both 

the palm oil and processed pepper. Therefore, consumption of this contaminated food 

product may have little or no useful nutritional impact on the body. Deterioration in the 

quality of palm oil by microorganism has been reported by Okpokwasili and Molokwu 

(1996). The values obtained from the TBA test shows that the rate of the deterioration of 

these samples by Trichoderma was very high. This becomes more obvious when the day 

0 and the day 21samples are compared with the sterile control samples.  

The results obtained from the optical density studies for each of the different fungi shows 

a fluctuation in the growth rate of each. This differences in each of their optical activity 

connotes a difference in the growth rate of each fungus, both in the same medium and 

also in each of the media. Each fungus often attains a maximum growth, after which there 

is a decline,  probably as a result of an exhaustion of the nutrients contained in each of 

the media and possibly also because of the accumulation of metabolites (which proves to 

be toxic to the fungal cells) in each of the media (Adekunle and Adebambo, 2007). The 

presence of A. niger,  A. flavus and Trichoderma species in both samples shows that these 

organisms are not only commonly associated with the pepper and palm oil, but are also 

widely present in both open markets. Trichoderma species in particular have been found 

from this studies to be capable of causing a significant deterioration in the nutritional 



Sanyaolu & Kolawole 

Nigerian Journal of Mycology Vol.7 (2015)  71 
 

quality (i.e. vitamins A, E and carotene) of palm oil and powdered pepper when present 

in any of these samples .  

 

CONCLUSION 

In conclusion, this study indicated that fungi are present in palm oil and processed pepper 

from the open markets that were sampled (and possibly all other open markets). The 

fungus Trichoderma was found to have caused a reduction in the quality of these food 

materials by causing a reduction in their nutritional content. The pattern of growth of 

these fungal samples as shown by their respective optical densities (in each of the 

sample) shows that the fungi were actually utilizing the nutrients contained in these food 

materials for their own essential metabolic activities, proliferation and growth, while 

simultaneously depriving man of some important nutrients by causing a deterioration in 

these nutrients that are available and potentially derivable from these food materials. 

The findings from this research again brings to the fore the need for proper packaging 

and handling of these (and many other) food materials that are sold in our open markets. 

Also, the length of time of the storage of these food substances appears to be a major fact 

that supports the growth of fungi, and consequently the deterioration in the nutritional 

worth of palm oil and processed pepper. It therefore follows that these food materials, 

under the prevailing storage and handling conditions should not be kept for too long (at 

most it should be stored for a week) before use. 
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