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Abstract 

Plant products, especially oil from palm seeds, have remarkable nutritional and therapeutic properties due to their chemical 

composition. However, poor production and storage conditions can affect their quality. the aim of this study was to improve 

the impact of storage conditions on the quality of red palm oils produced traditionally and industrially in the presence and 

absence of sun. The storage of two oil types was followed up for eight weeks. The analysis of three quality parameters which 

are: water content, acidity and the peroxide index of two oils types was carried out according to standard methods. Analysis of 

results shows that the water contents of the oils during their storage decrease from 0.7 to 0.13%. The decrease from 0.42 to 

0.13% is more significant with industrial red palm oil in the presence of sun. In addition, storage induced an increase in the 

acidity of oils from 2.35 to 3.28% in absence of sun and from 2.35 to 3.76% in presence of sun. As for oil peroxide indices, an 

increase from 0.74 to 1.67 meq O2 / kg has been observed. In both types of storage, artisanal red palm oil had high acidity and 

peroxide index values. However, during their storage, the artisanal and industrial red palm oils pre                                                                                                                                                                                                                                                                                                                                                                                                                                                            

sented acceptable water contents, acidity and peroxide index and in conformity with standards, exception of acidity of artisanal 

raw palm. Industrial red palm oil therefore has good chemical quality during storage, both in the absence and in presence of 

sun. 
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1. Introduction 

Food is the first priority and the main concern of humans, 

where oils are essential nutrients for the good functioning of 

organism. Over the last century, vegetable oils have 

gradually replaced animal fats as main source of food fat 

(Benoit and Meyer, 2005; Barka, 2016) [7, 6]. In fact, 

vegetable oils represent more than 70% of world production 

(Balasundram et al., 2005; Almeck et al., 2008) [5, 2]. 

Palm oil is one of most consumed oils in human diet 

(Cheyns, 2001; Dubois et al., 2008) [8, 11]. In many countries, 

this oil is produced by industries and consumed largely in its 

refined form (Tan et al., 2007) [26]. However, traditional 

production exists in different localities, where it is 

consumed in its crude form, without special treatment after 

its extraction. Its production is ensured by small local 

producers. But, it lets appear organoleptic defects indicating 

an advanced deterioration only a few weeks after its sale on 

the local market. Indeed, these oils were exposed to sunlight 

(Asiédu, 1991; Monde, 2011) [19]. Healthy and good quality 

oil gives food a pleasant texture. It increases the satisfaction 

felt by consumers and can contribute to acceptance of a food 

(Ndéye, 2001; Lecerf, 2013; Lefèvre, 2015) [15, 16]. On the 

other hand, poor quality oil, rancid and / or acid, altered by 

oxidation and / or by hydrolysis is unfit for consumption 

and not credible on the international market (Ndzouli, 2011) 

[21]. 

Vegetable oils have remarkable nutritional and therapeutic 

properties due to their chemical composition. However, 

poor production, transport, storage and use conditions can 

alter their quality by increasing of the acidity and  

influencing of their stability to oxidation (Gornay, 2006; 

Kamla – raj, 2011) [14]. Thus, the attention of this study was 

drawn to the impact that production methods could have on 

the different quality parameters of red palm oil during its 

storage. 

 

2. Materials Et Methods 

2.1 Raw materials 

The red palm oils used in this study come from two 

localities: Abidjan for industrial production oil (Figure 1) 

and Divo for production of artisanal oil (Figure 2). 

 

 
 

Fig 1: Industrial red palm oil 
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Fig 2: Artisanal red palm oil 
 

2.2. Methods 

2.2.1. Oil storage methods 

The oil samples were divided into two lots and each packed 

in cans at room temperature. The first lot consisted of red 

palm oils stored in absence sunlight. As for second lot, it 

consisted of red palm oils exposed to sunlight. The storage 

period lasted eight weeks. Oil samples were taken weekly to 

determine humidity, acidity and the peroxide index. 

 

2.2.2. Determination of oils humidity 

The oils water content was determined according to the 

AOAC method (1997) relating to the water content in fat. A 

quantity of 10g of oil was weighed and placed in a crucible, 

then brought to the oven for 3 hours at a temperature of 

105°C. After the first weighing, this operation is repeated 

every 30 min until obtained constant mass. The 

determination of the water loss was calculated according to 

the following formula: 

 

 (1) 

 

H: Humidity 

Pe: Analyzed oil mass 

m1: Empty crucible mass 

m2: oil mass + crucible mass after steaming 

 

2.2.3. Determination of oils acidity 

The determination of oils acidity provides information on 

their degree of hydrolysis. Fats contain very little free fatty 

acids. This assay method is based on the AOAC method 

(1997). A quantity of 10 g of red palm oil was added a 

heated alcoholic solution and a colored indicator which is 

thymol blue (basic solution). This mixture was dosed with a 

sodium hydroxide solution (NaOH) prepared at 0.1 N. the 

acidity (A) was calculated according to the following 

formula: 

 

 (2) 

 

A: Acidity 

V: Volume in ml of the burette drop (NaOH) 

Pe: Analyzed oil mass 

 

2.2.4. Determination of oils peroxide index 

The peroxide index of oil samples was determined 

according to method described by AOAC (1997). This 

method consists of treating a test sample of fat dissolved in 

a mixture of chloroform and acetic acid with a saturated 

solution of potassium iodide, then titrating the released 

iodine with a solution of sodium thiosulfate. 

A quantity of 1 g of oil has been dissolved in 30mL a of 

chloroform-acetic acid mixture in proportions 3: 2 (v / v). 

To content was added 1 mL of saturated potassium iodide 

solution. The vial was then closed, shaken for 1 min and 

protected from light for 5 min. After this hold in dark, 30 

mL of distilled water was added to mixture. The mixture 

thus formed is titrated with a 0.01 N sodium thiosulfate 

solution in presence of starch paste until completely 

discolored. A blank test is carried out under the same 

conditions. The peroxide index (IP) was calculated with the 

following formula: 

 

 (3) 

 

IP: Peroxide index (méq d’O2/kg d’huile) 

V0: Sodium thiosulfate volume poured at equivalence for 

the blank test (mL) 

V: sodium thiosulfate volume poured at equivalence for the 

oil mass (mL) 

Pe: Analyzed oil mass 

10: Number of millimolecules of peroxides / Kg 

 

2.2.5. Data Statistical Analysis 

The data statistical analysis was done using the 

STATISTICA 7.1 software. An analysis of variance 

(ANOVA) was performed to compare the analyzed 

parameters of different oils. The statistical differences 

between the oil samples were made using the Duncan test 

and the student T test at the confidence level p = 0.05. 

 

3. Results and Discussion 

3.1. Results 

3.1.1. Humidities of analysed oils 

Humidity results of two red palm oil types are shown in 

Figures 3 and 4. It appears that after production, the two oil 

types had water contents of 0.70 and 0.42%, respectively for 

artisanal red palm oil and industrial red palm oil. 

The storage of two oil types in absence sunlight has lowered 

the humidity. Results showed that the water contents of 

industrial red palm oil vary from 0.42 to 0.21% and those of 

artisanal red palm oil from 0.70 to 0.43% at the end of the 

storage period (Figure 3). On the other hand, when the oils 

are exposed to sun, a decrease in water content of the two 

oil types is observed. Indeed, water contents of industrial 

red palm oil vary from 0.42 to 0.13% and those of artisanal 

red palm oil from 0.70 to 0.21% (Figure 4). There is a 

significant difference between the water contents of the two 

oil types regardless of the storage method. Humidity 

contents of two oil types show significant decreases of 

humidity when the oils are exposed to sun compared to 

those in absence of sun. 
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Fig 3: Evolution of industrial red palm oil and artisanal red palm oil humidities in absence of sun 
 

 
 

Fig 4: Evolution of industrial red palm oil and artisanal red palm oil humidities exposed to sun 
 

3.1.2. Acidity of analysed oils 

Acidities of two red palm oil types are showed in Figures 5 

and 6. It appears that before storage, the two oil types 

register acidity contents of 3.11 % for red artisanal palm oil 

and 2.35% for red industrial palm oil. 

Industrial red palm oil has an acidity that increases during 

the storage period. In fact, the content varies from 2.35 to 

2.62% in absence of sun (Figure 5). On the other hand, the 

increase of acidity value of exposed oils to sun did not vary 

significantly (p> 0.05) (2.35 to 2.82%) (Figure 6). On the 

other hand, artisanal red palm oil has higher acidity values 

than those obtained with industrial red palm oil and 

increases with storage duration. The values are between 

3.11 and 3.28% for stored oils in absence of sun (Figure 5) 

and between 3.11 and 3.76% for exposedoils to sun (Figure 

6). 

 

 
 

Fig 5: Evolution of industrial red palm oil and artisanal red palm 

oil acidities in absence of sun 
 

 
 

Fig 6: Evolution of industrial red palm oil and artisanal red palm 

oil acidities exposed to sun 
 

3.1.3. Peroxide index of analysed oils 

Figures 7 and 8 show the peroxide index of two red palm oil 

types. Results show that the oil types have peroxide index of 

0.97 meq O2 / kg for artisanal red palm oil and 0.74 meq O2 

/ kg for red industrial palm oil. 

The storage of oils in absence of sun led to a significant 

increase (p <0.05) in their peroxide index. Indeed, increases 

of index of industrial red palm oil from 0.74 to 1.21 meq O2 

/ kg and of artisanal red palm oil from 0.7 to 1.34 meq O2 / 

kg were observed (Figure 5). In addition, figure 6 illustrates 

the increase of oils peroxide index during storage. The 

peroxide index values of industrial red palm oil increase 

from 0.74 to 1.38 meq O2 / kg and those of artisanal red 

palm oil, from 0.97 to 1.67 meq O2 / kg. The exposure of 

oils to sun induced a significant difference (p <0.05) of 

peroxide index. Results revealed that the peroxide index of 

two oil types have high values compared to those stored in 

sun. 
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Fig 7: Evolution of industrial red palm oil and artisanal red palm 

oil peroxyde index in absence of sun 

 

 
 

Fig 8: Evolution of industrial red palm oil and artisanal red palm 

oil peroxide index exposed to sun 

 

3.2. Discussion 
The influence of conservation on the quality parameters of 

industrial red palm oil and artisanal red palm oil was studied 

in this work. The quality parameters concerned humidity, 

acidity and the peroxide index. 

Variations of humidity were observed between the different 

oils analyzed. These differences of observed humidity are 

due to production methods of these oils. In fact, during 

industrial production, extraction is followed by refining of 

oil (Cissé, 2010). This refining produces an edible oil with 

characteristics that meet the wishes of consumer. These 

characteristics of neutral flavor, neutral odor, clarity, light 

color, stability to oxidation, the possibility of frying and 

refining allow the elimination of free fatty acids (Ndeye, 

2001) [20]. Water loss is higher for exposed oils to sun. 

However, the humidity of oils decreases both in absence of 

sunlight and in presence of sunlight. This decrease is due to 

the reaction using food water as a catalyst. The decrease 

water content in oil during storage does not indicate that the 

oil is becoming more and more stable. On the contrary, it 

reveals that when the humidity is very high, this represents 

an alteration factor favoring certain chemical reactions of 

oil. It is this reaction which would be at the origin of the 

increase in fatty acids during the conservation of oils, 

because the more water there is in the oil, the more active 

the hydrolysis reaction. The work of Asiedu (1991) [4] 

indicates that a low content of fatty acids in oil during 

storage is correlated with the reduction of water content to 

less than 0.1%. 

During their storage for eight weeks, the water contents of 

oils were lower than the maximum content of 0.2% set by 

(Codex Alimentarus, 2009). Storage could be a factor in 

improving the quality of oils. In fact, the low water content 

is essential for the stability of an oil (Aïssi et al., 2009) [1] 

and therefore for its conservation, because water promotes 

the alteration reactions of oils (Wolf, 1991) [29]. 

Acidity is a quality factor of oils. It provides information on 

the alteration there of by hydrolysis of certain compounds. 

During storage, an increase of acidity of oils was observed. 

This increase could be related to temperature as a factor 

allowing a rapid growth of oils acidity. This increase in 

acidity could be explained by a reaction of hydrolysis of 

triglycerides which evolves more quickly under the effect of 

heat (Edem, 2002; Leger, 2006; Soumanou, 2011) [12, 17, 1]. 

Similarly, the results of this study are consistent with those 

of Asiedu, (1991) [4]. According to this author, a good 

quality palm oil must contain less than 3% of free fatty acids 

for it to be easily declarable. 

One of parameters used to characterize the oxidative 

rancidity of an oil is the peroxide index. This parameter is a 

measure of the peroxides and hydroxy-peroxides 

concentration formed in the initial stages of lipid oxidation. 

The values of peroxide index found in this study before the 

storages types is of order of 0.74 meq O2 / kg for industrial 

red palm oil and of 0.97 meq O2 / kg for artisanal red palm 

oil. These contents are lower than those of Tchouar et al. 

(2014) [28]; Novidzro et al. (2019) [22] which respectively 

obtained contents of the order of 7.5 to 12.5 meq O2 / kg on 

olive oils of artisanal and industrial production and 44.00 ± 

0.26 meq O2 / kg on Griffonia simplicifolia seed oil. These 

values are also lower than 10 meq O2 / kg which 

characterizes most conventional edible oils such as those of 

soya, corn and sunflower (Codex Alimentarius, 2009) [10]. 

The peroxide index of studied oils increased during their 

storage. However, exposed oils to sun have higher peroxide 

indices than stored oils in absence of sun. This result could 

be explained by the light presence and the oxygen 

availability. Indeed, exposed olive oil to light has been 

found to have a higher peroxide index than stored oil in 

absence of ligh (Okogeri and Tasioula – Margari, 2002) [23]. 

According to Tanouti (2011), fatty substances can oxidize in 

oxygen presence. This high oxidation in stored oils in 

presence of sun could also be due to effect of environment 

temperature. According to Sess (2008) [24], the increase 

temperature exerts an important influence on the speed of 

oils oxidation. However, peroxide contents of artisanal red 

palm oils are higher than those of industrial red palm oils 

regardless of storage method. This result could indicate that 

the fat of artisanal red palm oils is more oxidized than that 

industrial red palm oils. According to M'Baye et al. (2011) 

[18], more the peroxide index, more the fat is oxidized. 

However, the two oil types after storage showed acceptable 

peroxide indices. 

 

Conclusion 

The objective of this study was to determine the influence of 

storage type on the quality parameters of industrial red palm 

oil and artisanal palm oil. Obtained results revealed that 

increasing of the temperature influences the quality of oils 

by increasing of acidity and peroxide index. The storage 

conditions of stored oils in absence of sun allow them to 

maintain their qualities. The shelf life reduces the water 

content. Industrial red palm oil has good quality after eight 

weeks of storage. 
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