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Abstract 

In the western region of Côte d'Ivoire, more particularly from the department of Man, artisanal crude palm oil enjoys a 
reputation for quality among consumers and is the subject of a developed trade. To guarantee consumers quality palm 
oil, it is crucial to register this product as a Geographical Indication artisanal palm oil. This study aims to evaluate the 
physicochemical properties of this artisanal palm oil to better understand his quality. A descriptive survey of palm oil 
processing was conducted among 200 smallholders in 10 localities in the department of Man, Western region of Côte 
d'Ivoire. Then, samples were collected from the producers and were taken to the laboratory for analysis. The 
physicochemical properties of CPO samples were determined using standard analytical method. The results showed 
that manual processing and screw hand press methods were used for palm oil extraction. About 58% of the processors 
have 11-20 years’ experience in oil palm processing and have no formal education (48.2%). Concerning the 
physicochemical quality of artisanal palm oil producing, the lipid oxidation, carotenoids contents, DOBI, slip melting 
point, iodine and saponification indexes were relatively conformed to the standard while FFA, moisture and impurities 
content were different. These results demonstrate a need for monitoring of artisanal palm oil production by 
smallholders in the sector who should adopt good agricultural practices.   
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1. Introduction

Palm oil is widely used in the food industry because of its versatility in various food formulations and its low cost 
compared to other edible oils [1]. The food supplement industry has also recognized the potential health benefits 
associated with its carotenoid and phytosterol contents, and palm oil is the most abundant natural source of alpha-
tocotrienol, an analog of vitamin E with neuroprotective properties that are independent of its antioxidant mechanism 
[2, 3]. The major components of palm oil are triacylglycerols, comprising various fatty acids, with approximately 50% 
SFA. Palmitic acid (44%) is the main SFA in palm oil, comprising approximately 39% monounsaturated oleic acid and 
11% polyunsaturated linoleic acid [4, 5]. African countries produce approximately 2 Mt of palm oil per year, import 
approximately 8 Mt per year, and export less than 1 Mt per year, including exports to other African countries [6]. Nigeria 
and Côte d’Ivoire are the largest African producers. Since 90% of Ivoirians use palm oil on a regular basis 
throughout the nation, it is the most widely consumed oil in Cote d'Ivoire. Production was projected to reach 
650 000 tons in 2023 [7]. Palm oil processing in Côte d'Ivoire is ensured by two main sectors: industrial, which 
provides approximately 80% of the total palm oil, and informal (smallholders), which provides 20% of the total palm 
oil [8]. 
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In the western region of Côte d'Ivoire, artisanal crude palm oil from the sub-spontaneous palms enjoys a national and 
international reputation for quality among consumers and is mainly the object of highly developed local trade [9, 10]. 
Artisanal crude palm oil from the western region, more particularly from the department of Man, is highly sought after 
by the Ivorian people for its aroma and commands a price increase of approximately 25-30% compared to standard 
palm oil. Man's artisanal palm oil is distinguished by its dark red color, pleasant fragrance, smooth texture, and ability 
to mix well with sauces. Unlike standard crude palm oil, the production of the western region’s palm oil involves 
processing fresh nuts and activating the fragrant element precursors contained in the nut [11]. The production methods 
employed by manufacturers may vary, leading to products that fail to meet standardized criteria. Despite its popularity 
and demand in both local and international markets, the producers of the western region palm oil do not benefit 
significantly from its success [9]. To improve their living conditions and ensure that consumers receive high-quality 
palm oil, it is crucial to register the western region palm oil as an artisanal red palm oil with geographical indications. 
However, before registration, it is necessary to demonstrate the uniqueness of Man's Palm Oil compared to other 
artisanal red palm oils produced in Côte d'Ivoire. This study aims to evaluate the physical and chemical properties of 
artisanal crude palm oil from the western region in order to better understand its quality. 

2. Material and methods  

2.1. Materials 

2.1.1. Biological material 

The biological material is palm oil deriving from wild oil palm trees frequently used for artisanal oil palm production. 

2.1.2. Study site 

The artisanal palm oil samples were collected from ten localities of Man department (West region of Côte d’Ivoire) 
which has an annual rainfall between 1500 and 2000 mm / year (Figure 1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 Collected localities of artisanal palm oil in the western region of Côte d’Ivoire 
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2.2. Methods 

2.2.2. Sampling of artisanal palm oil 

The adopted strategy consisted of two phases. The first phase consisted of identifying the localities where artisanal palm 
oil production constituted the main subsistence women’s activities. In each locality, meetings were organized with 
traditional chiefdom to present the study. Questionnaires were administered to at least 200 respondents who 
approached producers’ profiles and palm oil processing. This study was conducted with the help of the National Agency 
for Assistance and Rural Development (ANADER). The data were collected through individual interviews and/or 
grouped (structured and unstructured). Samples were then collected in 100 mL tinted bottles from the women 
producers and taken to the laboratory for analysis. 

2.2.3. Physico-chemical analysis 

Moisture (MC), impurities content (IC), free fatty acid (FFA), iodine value (IV), slip meelting point (SMP) and 
deterioration of bleachability index (DOBI) were carried out using a near infrared spectrometer (MPA Bruker Optics 
Gbmh) equipped with OPUSLAB software, 2015. Thereby, samples were analyzed in 8 mm disposable glass in 
transmission mode over the full Vis NIR wavelength range of 400-2500 nm. To avoid solidification, a constant 
temperature of 60 °C was maintained. Peroxyde (PV) and saponification values (SV) were performed by titrimetric 
method according to Association of Official Analytical Chemists methods [12]. Para-anisidine (p-AV) value was also by 
titrimetric method using the NF EN ISO 6885 [13]. Equation of total oxidation value (TOTOX) = 2PV + p-AV was used to 
calculate the totox value [14]. Total carotenoids content (TC) was determined using MPOB test methods p2.6 [15]. All 
chemicals and solvents used were of analytical grade purchased from Merck, Germany. The results are the mean values 
obtained from each test repeated three times.  

2.2.4. Statistical Analysis 

The survey and physicochemical data were recorded with Excel file and statistically treated with Statistical Program for 
Social Sciences (SPSS 22.0 for Windows) using Tukey post-hoc test at 5% significance level. In addition, Multivariate 
Statistical Analysis (MSA) was performed through Principal Components Analysis (PCA) using XLSTAT software 
(version 2019) for structuring correlation between the samples studied and their physicochemical traits. 

3. Results  

3.1. social demographics characteristics of oil palm processors 

Table 1 presents the sociodemographic characteristics of the oil palm processors in the study area. Artisanal palm oil 
production constitutes the main subsistence activity of the producers. The dominant age groups for palm oil processing 
were 30–40 years (55.5%) and 40–50 years (30%). The level of education qualification was lower and primary school 
for most women (92.7 %). Regarding years of palm oil processing experience, 41.8 % of the respondents had 10–15 
years of experience in artisanal palm oil processing, 30% had 5–10 years, 17.3% had 15–20 years, and 8.2% had over 
20 years. In addition, 99% of the palm oil processes in this region are dominated by native species. Regarding marital 
status, 87.3% of the respondents were married and had their families actively participating in red palm oil processing. 
Unlike married people, single, widowed, and divorced women used hired laborers to help them in milling activities. 
Artisanal palm oil manufacturing activities help women take care of their families. Thus, 67.2% of the respondents had 
a household size of six to ten people, 25.5% of the respondents had a household size of one to five people, and 1.8% of 
the respondents took care of more than 15 people. 

3.2. Artisanal crude palm oil processing 

Table 2 presents the responses of the producers’ artisanal palm oil-processing activities. Fresh fruit bunches (FFBs) are 
harvested from wild palm oil varieties when ripe fruits begin to detach naturally and fall to the ground. Producers use 
specialized climbers to do this. After harvesting, the fresh fruit bunches were transported to home and allowed to 
ferment for an average of 5–7 days for 87.3% of the respondents, 1–5 days for 7.3% of the respondents, and more than 
7 days for 5.5% of the respondents. The FFBs underwent different operations until red palm oil was obtained. The major 
operating activities include splitting and shredding the FFBs, stripping FFBs to separate fruits from bunches, selecting 
and sieving stripped nuts using wreck and mesh wires, loading and boiling nuts, crushing boiled nuts, and clarifying red 
palm oil. 
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Table 1 Social demographics characteristics of oil palm processors 

Age  Education  Years of oil palm processing 
experience 

Ethnic 
group 

Marital 
status 

Size of household 

11.8% 20–30 
years 

48.2 % None 2.7% 1-5 years 99% 
Native 

7.3% Single 25.5% 1-5 people 

55.5% 31–40 
years 

44.5 % 
Primary 

30% 6-10 years 1% No 
native 

87.3% 
Married 

62.7 % 6-10 people 

30% 41–50 
years 

7.3 % High 
school 

41.8% 11-15 years  4.5 % 
Widowed 

10% 11-15 people 

2.7 % 51–60 
years 

 17.3% 16-20 years  1% Divorced 1.8% more than 15 
people 

  8.2% more than 20 years    

 

Manual processing and screw hand press methods to obtain crude palm oil were performed by 99% of the women 
interviewed. Regarding the quantity of artisanal crude palm oil produced, 72.7% of respondents produced quantities of 
artisanal red palm oil of less than 100 kg, while 27.3% of women produced quantities of palm oil between 100 and 300 
kg. Regarding the storage conditions of the artisanal palm oil produced, the survey revealed that 99% of the women 
interviewed stored their oils in plastic gallons with a capacity of 20 L for a shelf life of between 3 and 9 months for 49.1% 
of the women surveyed. However, 27.2% of the women interviewed said they could store red palm oil for more than a 
year while retaining their organoleptic qualities. These long storage periods allow women to sell oil at prices between 
1000F and 1500F for 95% of the women interviewed and between 1500F and 2000F for 5% of the women interviewed. 

Table 2 Artisanal palm oil processing of producers surveyed 

Bunches 
storage 
length 

Type of 
processing 

Quantity of artisanal 
palm oil (in kg) per 
ton of FFB 

Palm oil 
storage 
facilities 

Palm oil 
storage 
length 

Price of 1 liter of 
artisanal palm 
oil 

7.3% 1–5 
days 

1 % Motorized 
processing 

72.7% ≤ 100 99% Plastics 
gallon 

6.4% 3–6 
months 

95% 1000-1500 F 

87.3% 5–7 
days 

99 % Manuel 
processing 

25.5% 100 – 200 1% Jars 42.7% 6–9 
months 

5% 1500 -2000 F 

5.5% 7–10 
days 

 1.8% 200–300  23.6% 9–12 
months 

 

    27.2 % more 
than 12 
months 

 

3.3. Physical properties of artisanal red palm oil 

The physical characteristics of artisanal red palm oils varied significantly (p<0.05) in the current investigation (Table 
3). The moisture content varied significantly (p<0.05) depending on the localities from 0.03% to 0.34%, with a high 
proportion observed at Gonguiné and lower proportions in Man town and Zoba. For palm oil moisture, the maximum 
moisture limit to ensure good quality was set at 0.25%; thus, 60% of the localities surveyed had a moisture content 
slightly higher than 0.25%. The impurity content of palm oil varied significantly (p<0.05), from 0.32% to 0.66%. The 
localities of Douèlè, Gbangbegouiné, Logoualé, and Gonguiné recorded the highest percentage of values, whereas Man 
town recorded the lowest percentage of impurities. However, the impurity content from all localities was greater than 
the reference, which was 0.05%. The average level of slip melting point in localities (P<0,05) also differed, with the 
values fluctuate between 20.90 ° C and 34.83 ° C. The statistical analysis revealed lower temperature in the locality of 
Zoba (20.90 ° C) as compared with Blolè (33.43 ±0.72 °C) and Dompleu (34.83 ±0.46 °C). 
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Table 3 Physical properties of artisanal palm oil sampled in the western region. 

Localities Moisture content (%) Impurities content (%) SMP (° C) 

Blolè 0.24 ±0.01 c 0.38 ±0.07 b 33.43 ±0.72 d 

Dinergouiné 0.23 ±0.01c 0.50 ±0.01 c 30.70 ±0.0 c 

Dompleu 0.30 ±0.0 d 0.32 ±0.01 ab 34.83 ±0.46 d 

Douèlè 0.29 ±0.0 d 0.61 ±0.02 de 25.87 ±0.12 b 

Gbangbegouiné 0.29 ±0.01 d 0.59 ±0.02 cde 26.43 ±0.58 b 

Gbatongouin 0.29 ±0.01 d 0.55 ±0.01 cd 28.98 ±1.90 c 

Gongouiné 0.34 ±0.01 e 0.66 ±0.01 e 25.13 ±0.29 b 

Logoualé 0.30 ±0.0 d 0.60 ±0.0 de 28.77 ±0.58 c 

Man  0.03 ±0.0 a 0.24 ±0.06 a 29.60 ±1.13 c 

Zoba 0.21 ±0.0 ab 0.56 ±0.0 cd 20.90 ±0.0 a 

Recommended Standards ≤ 0.25 ≤ 0.05 22.7 

F-value 48133.33 7611.49 38075.47 

P-value ˂0.001 ˂0.001 ˂0.001 

Means with the same letters are statistically identical. 

3.4. Chemical properties of palm oil 

Table 4 summarizes the chemical properties of the artisanal red palm oil sampled from the selected localities. The free 
fatty acid percentage (FFA) obtained varied regardless of localities from 2.54 ±0.82 % to 9.88 ±0.06 %. The statistical 
analysis reveals lower percentages of FFA in the localities of Blolè (2.54 ±0.82%), Dinergouiné (2.91 ±0.05%) and zoba 
(3.17 ±0.01 %) as compared with localities of Dompleu (8.41 ±0.29 %) and Gonguiné (9.88 ±0.06%). Average percentage 
of FFA less than 5% was obtained in 40% of the localities surveyed, while 60 % of the localities surveyed were above 
this value. Concerning iodine value, the levels are between 56.87 ± 1.68 g I2/100 g and 61.87 ± 0.06 g I2/100 g of oil 
and met within the recommended standards. The highest values were recorded at the Douèlè and Gbangbegouiné 
localities. Regarding saponification index, the values obtained vary significantly (p<0.05) from 162 ± 1.0 mg KOH/g to 
200.69 ± 2.26 mg KOH/g of oil, with Blolè locality recorded the highest value from all other localities. For the 
deterioration of bleachability index (DOBI), the average levels are between 1.05 ±0.01 and 2.80 ±0.05 with a high value 
observed at Blolè and the lower values at Man town and Gbatongouin. Furthermore, among all the analyzed samples, 
70% of artisanal red palm oil collected from small female producers fell within the recommended standards of DOBI. 

Table 4 Chemical properties of artisanal palm oil sampled in the western region. 

Localities Free fatty acid (%) Iodine value  

(g of I2/100 g of oil) 

Saponifaction index  

(mg of KOH/g of oil) 

DOBI 

Blolè 2.54 ±0.82 a 59.70 ± 2.04 bc 200.69 ± 2.26 g 2.80 ±0.05 h 

Dinergouiné 2.91 ±0.05 ab 60.17 ± 0.06 bc 162 ± 1.0 a 2.72 ±0.01 g 

Dompleu 8.41 ±0.29 f 56.87 ± 1.68 a 171.32 ± 1.55 de 2.20 ±0.02 e 

Douèlè 5.40 ±0.17 d 61.87 ± 0.06 c 168 ±0.0 cd 2.57 ±0.01 f 

Gbangbegouiné 5.58 ±0.11 d 61.73 ± 0.12 c 165.75 ± 2.2 e 2.57 ±0.01 f 

Gbatongouin 4.37 ±0.55 c 58.93 ± 0.59 ab 187.01 ± 2.15 f 1.83 ±0.03 b 

Gongouiné 9.88 ±0.06 g 61.07 ± 0.05 bc 163.82 ± 1.02 ab 1.96 ±0.01 c 

Logoualé 6.80 ±0.05 e 59.50 ± 0.0 bc 172.75 ± 2.13 e 2.19 ±0.0 e 

Man 6.39 ±0.10 e 59.87 ± 0.15 bc 190 ± 1.0 f 1.05 ±0.01 a 
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Zoba 3.17 ±0.01 b 60.47 ±0.06 bc 173.10 ± 0.79 e 2.02 ±0.0 d 

Recommended Standards 0-5 50.0-55.0 190-209 ≤ 1.5 

F-value 28354.81 146488.94 682668.79 378754.75 

P-value ˂0.001 ˂0.001 ˂0.001 ˂0.001 

Means with the same letters are statistically identical. 

3.5. Lipid oxidation and total carotenoids content 

The oxidation properties were assessed by determination of peroxide (PV), para-anisidine (p-AV), and total oxidative 
(totox) values; the contents varied statistically (P<.001) from palm oil samples collected from the localities of the 
western region. The PV are between 3.70 ± 0.10 and 8.38 ± 0.44 meq of O2/kg of oil and are under the standard value 
of 10 meq of O2/kg of oil. Regarding p-AV, palm oil samples also exhibited the lowest value from 0.76 ± 0.10 6.63 ± 2.0. 
About totox value, concentrations ranging from 8.71 ± 0.21 to 19.17 ± 1.11 with Douèlè locality recorded the lower 
value from all other localities (Table 5). All palm oil sampled from the smallholders’ producers in the Western region 
recorded highest content of carotenoids with values ranging from 857.33 ± 2.52 mg/kg to 1109.3 ± 3.33 mg/kg (Figure 
2). 

Table 5 Lipid oxidation properties of artisanal palm oil sampled in the western region 

Localities Peroxyde index  

(meq of O2/kg of oil) 

Anisidin value Totox value 

Blolè 8.38 ± 0.44 f 2.41 ± 0.35 abc 19.17 ± 1.11 d 

Dinergouiné 4.23 ± 0.12 ab 1.54 ± 0.11 ab 10.01 ± 0.15 ab 

Dompleu 6.53 ± 0.06 de 3.19 ± 0.20 a 16.26 ± 0.25 c 

Douèlè 3.70 ± 0.10 a 1.31 ± 0.14 bc 8.71 ± 0.21 a 

Gbangbegouiné 6.37 ± 0.03 cde 2.42 ± 0.28 abc 15.16 ± 0.34 c 

Gbatongouin 4.56 ± 1.46 ab 6.63 ± 2.0 d 15.74 ± 1.65 c 

Gongouiné 5.64 ± 0.02 bcd 0.76 ± 0.10 a 12.05 ±0.08 b 

Logoualé 4.70 ±0.17 ab 1.05 ± 0.1 a 10.45 ± 0.36 ab 

Man 5.07 ± 0.38 abc 1.63 ± 0.22 abc 11.76 ± 0.96 b 

Zoba 7.67 ± 0.03 ef 3.45 ±0.12 c 18.79 ± 0.13 d 

Recommended Standards 10 10 30 

F-value 3858.35 409.52 10697.26 

P-value ˂0.001 ˂0.001 ˂0.001 

Means with the same letters are statistically identical. 

3.6. Correlations between physico-chemical properties of palm oil regarding the different localities 

The studied physicochemical properties were correlated with three factors. They accounted for 74.82% of the total 
variability. However, factors F1 and F2 were used to perform PCA according to the Kaiser–Meyer–Olkin rule. Factor 
(F1) recorded an eigenvalue of 3.51 and expresses 31.93% of the total variability (Table 6). Five parameters (SMP, 
peroxide, saponification, anisidine, and totox) were positively correlated with this factor. In contrast, FFA, moisture, 
DOBI, and iodine values were negatively correlated. With an eigenvalue of 2.57, the factor (F2) expresses 23.32% of the 
total variability. Moisture, DOBI, impurities, peroxide, carotenoids, iodine, and totox values are positively correlated, 
while FFA and SMP contribute negatively to its formation. The projection of samples in the same design highlights two 
groups. Group 1 consisted of Gbangbegouiné, Douèlè, Gongouiné, and Logoualé localities and stood out for their high 
FFA, moisture, and impurity content. Group 2 differed from group by high values of the saponification index and totox 
values (Figure 3). 
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4. Discussion 

This investigation, which focused on the Western region of Côte d'Ivoire, contributed to bringing attention to the high 
caliber of artisanal palm oil produced by smallholders, most of whom are female. A higher proportion of the participants 
fell into the age brackets of 31–40 and 41–50 years old. These findings concur with those of Ohimain et al. [16], who 
show that responsible and mature individuals process palm oil on a limited scale. According to Nchanji et al. [17], this 
outcome further demonstrates that it is a business for the populace that is active. 

 

Figure 2 Carotenoids content of artisanal palm oil sampled in the western region 

Table 6 Eigenvalue matrix and correlations of palm oil physicochemical properties with F1, F2 and F3 components 
analysis 

Components F1 F2 F3 

Eigenvalues 3.51 2.57 2.15 

Validity expressed (%) 31.93 23.32 19.57 

Cumulative (%) 31.93 55.25 74.82 

FFA -0.30 -0.36 0.23 

Moisture -0.26 0.30 0.33 

SMP 0.25 -0.23 0.53 

DOBI -0.04 0.50 0.39 

Impurities -0.40 0.34 -0.10 

Peroxyde 0.30 0.32 -0.15 

Carotenoids 0.17 0.28 0.49 

Saponification 0.45 -0.08 0.07 

Iodine -0.30 0.24 -0.20 

Anisidine 0.26 0.10 -0.21 

Totox 0.37 0.31 -0.22 

 
The educational background of palm oil processors reveals that a sizable portion (48.2%) had no formal education, 
compared to 44.5% with only a basic primary school education and 7.3% with a tertiary degree. This suggests that the 
level of education among processors is rather low. The results are consistent with those of Akangbe et al. [18], who 
show that 55.0% of oil palm extractors had no formal education, and only 21.3% had at least a basic primary school 
education, while 11.2% had post-primary education. This finding indicates that the artisanal palm oil processing in the 
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research area may be impacted by educational attainment. Results showed that 58% of the processors have between 
11 and 20 years of oil palm processing experience. The high experience level years recorded shows that palm oil 
processing is the major occupation of residents at the study area. this study revealed that majority of palm oil processors 
had households with one to ten people. Ohimain et al. [16] reported similar findings in Nigeria's Elele Rivers State. These 
authors revealed that 88% of palm oil processors have one to ten people living in their home. All smallholders from the 
western region interviewed harvest wild plants and use manual processing techniques to produce palm oil. This result 
was close to Olagunju [19], who reported that traditional or semi-mechanized methods are used for oil extraction from 
the fresh fruit bunches in Nigeria. In addition, during processing, outdated equipment was mostly used. This method of 
oil palm processing is arduous and time-consuming, and the oil yield is usually low. According to Ekine and Onu [20], 
about 25%–75% of potential palm oil is lost during processing. This observation is consistent with the results of this 
survey, which mentioned that 72.7% of small-scale producers interviewed produce less than 100 kg of artisanal palm 
oil.  

 

Blo: Blolè; Dinergouiné: Din; Dompleu: Dom; Dou: Douèlè; Gbangbegouiné: Gban; Gbatongouin: Gbat; Gon: Gongouiné; Log: Logoualé; Man: Man 
 

Figure 3 Projection of physicochemical properties and localities in factorial plan 1-2 of the analysis of main 
components 

The investigation also revealed that for 50.8% of the women surveyed, the artisanal palm oil producers mostly stored 
their product at room temperature in discarded plastic gallons, giving it a shelf life of more than nine months. By using 
these strategies, the producers were able to sell their artisanal palm oil during the oil palm's low season for a higher 
price, which was a significant source of revenue [17].  

Concerning the physicochemical properties of the artisanal palm oil sampled from the different localities of Western 
region, results show that the moisture content was nearly in line with the required level. The artisanal palm oils' 
comparatively low moisture content may be attributed to the small-scale producers' effective drying techniques and 
years of extensive experience of producers recorded in this investigation. Moisture content is a parameter that is used 
in assessing the shelf-life of a product [21]. The low moisture content of the palm oil from Blolè, Dinergouiné, Man and 
Zoba indicates that their storage stability was better than that of the other localities. Nevertheless, impurity content 
from all localities has greater values than the reference, which is 0.05% [22]. The relatively high impurity value observed 
may be influenced by the methods of oil palm extraction and the poor hygienic disposition of the smallholder processors 
[23]. Earlier studies undertaken in several countries of Africa (Nigeria, Cameroon, Ghana, Côte d’Ivoire) reported the 
formation high impurity levels in crude palm oil produced by smallholder processors [5, 24]. A common tool for 
describing the melting and solidification characteristics of oils and fats is the slip melting point (SMP). It varies according 
to unsaturation ratios, trans fatty acid quantity, fatty acid chain length, and where the fatty acids are located within the 
glycerol backbone [25]. The accepted value for the slip melting point of palm oil is 22.7 °C, according to Haizam et al. 
[26]. Apart from zoba locality (20 °C), the SMP of the artisanal CPO found in this study was quite similar to the accepted 
values. Compared to the value codex Alimentarius norms [21], the free fatty acid values found in 40% of the examined 
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localities are lower. These findings suggest that the artisanal palm oils produced in these areas are excellent for human 
human consumption and are not prepared from rotten palm fruits. However, the presence of free water and suspended 
contaminants, which promote the hydrolysis of the TAGs, may be responsible for the high level of free fatty acid found 
in the other localities [27, 28]. All the palm oil samples from the ten locations that were examined came closest to the 
codex's suggested iodine value of 50–55 g I2/100 g of oil, with an iodine value of 57 to 62 g I2/100 g of oil. These results 
were consistent with those of Konan et al. [10], who found that traditional oil palm in the Man region had a high fluidity 
value, as evidenced by an average iodine index of 56 g I2/100 g of oil. An indicator of the molecular weight of oil 
triglycerides is the saponification value. Since the average molecular weight or length of fatty acids is inversely 
proportional to the saponification value, a high number denotes a high fraction of low fatty acids.  

Palm oil samples from the ten localities were found to fall within the acceptable range of 190-205 mg of KOH/g of oil 
for saponification, indicating that the palm oil is suitable for use in soap production [5]. The deterioration of the 
bleaching index (DOBI) is the ratio of the carotene content to the content of secondary oxidation products. Low DOBI 
values (≤ 1.5) in crude palm oil make it challenging to refine due to the presence of oxidation products that are 
challenging to eliminate throughout the refining process [29]. The study's DOBI values were significantly greater than 
the norm, except for Zoba locality, which reported a level of 1.05. The most popular tests for determining the oxidative 
status of oil are the peroxide value, p-anisidine value, and totox value. Since the peroxide value indicates the degree of 
rancidity in the oil, all palm oil sample from the different localities were within recommended value of 10 meq of O2/kg 
of oil [30]. For an accurate evaluation of the oil's oxidation state, it is crucial to integrate the measurements of the para-
anisidine and peroxide values. An accurate way to measure the rancidity of lipids is to calculate the Para-anisidine index 
[31]. Unlike the peroxide value, there is no normal value listed in the Codex Alimentarius. Previous studies recommend 
that oil have a para-anisidine value of less than 10 [32]. The palm oil's p-AV recorded during this investigation complied 
with the requirements. A measurement of the primary and secondary oxidation products is given by the Totox value. 
The study's findings, which show high primary and secondary oxidative stability, were lower than those of vegetable 
oils reported in the literature [33]. The carotenoids values ranging from 857.33 ± 2.52 mg/kg to 1109.3 ± 3.33 mg/kg. 
Compared to the standard, palm oil sampled had significantly higher carotenoids contents. However, this result differed 
from research by Ugo et al. [34], who discovered that palm oil produced and marketed in major marketplaces in the 
Orlu zone of Imo state, Nigeria, had a value between 2146.67 and 2516.6 mg/kg. 

5. Conclusion 

This study investigated the quality of artisanal palm oil producing in the western region of Côte d’Ivoire. From the 
analysis carried out, it could be deduced that the palm oil sample from western region had good physicochemical 
property that fell within the standard, except for impurities levels. It would be important to sensitize smallholders’ 
producers on good practices and the use of suitable equipment to help improve the profitability of palm oil production 
and ensure food security. Therefore, it is pertinent to conclude that palm oil samples from the western region were not 
adulterated, hence its suitability for both domestic and industrial purposes. 

Compliance with ethical standards  

Acknowledgements  

Authors thanks the Agricultural ministry MEMINADER and the Ivorian Office of intellectual property (OAPI), 
Coordinator of the project Evaluation of local products potential for a protected geographical indication (PGI) in Côte 
d’Ivoire, funded by FAO. Authors also extend their thanks to the different managers and agents of National Agency for 
Assistance and Rural Development (ANADER) from Man department for their collaboration very useful to the success 
this work. Finally, our thanks go to the authorities of the villages and palm oil producers visited for their warm welcome. 

Disclosure of conflict of interest 

The authors declared no conflict of interest 

Statement of informed consent 

All contributing authors read and approved the final manuscript for publication. 



World Journal of Advanced Research and Reviews, 2024, 24(01), 846–856 
  

855 

References  

[1] Nwosu-Obieogu K, Aguele F, Chiemenem L, Adekunle K. Analysis on the physicochemical properties of palm oil 
within Isialangwa local government area of Abia State, Nigeria. International Journal of Bioorganic Chemistry. 
2017; 2(4): 159-162. Doi: 10.11648/j.ijbc.20170204.11. 

[2] MacArthur RL, Teye E, Darkwa S. Predicting adulteration of Palm oil with Sudan IV dye using shortwave handheld 
spectroscopy and comparative analysis of models. Vibrational Spectroscopy 110. 2020, 103129. 
https://doi.org/10.1016/j.vibspec.2020.103129. 

[3] Nanda D, Kansci G, Rafflegeau S, Bourlieu C, Ngando E, Genot C. Impact of post-harvest storage and freezing of 
palm fruits on the extraction yield and quality of African crude palm oil extracted in the laboratory. OCL. 2020, 
27(52): 1-12. https://doi.org/10.1051/ocl/2020046. 

[4] Nizam AFA, Mahmud MS. Food quality assurance of crude palm oil: a review on toxic ester feedstock. OCL. 2021, 
28(23): .1-14. https://doi.org/10.1051/ocl/2021011. 

[5] Yeo MA, Niamketchi GL, Akely PM, Konan AG. Quality assessment of crude palm oil from smallholders in Alepe 
department, southeast Côte d Ivoire. Int. J. Adv. Res. 2022, 10(01): 06-11. DOI: 10.21474/IJAR01/14003. 

[6] Oil world. Statistics. Hamburg, G: ISTA Mielke Gmbh; © 2024 [cited 2024 Jun 07]. Available from Available from 
https://www.oilworld.biz/t/publications/data-base (last consult: 2024/06/07)/ 

[7] USDA (2022). Cote d'Ivoire: Oilseeds and Products Report. Report Number: IV2022-0008; Available from 
Available from https://www.fas.usda.gov/data/cote-divoire-oilseeds-and-products-report. (last consult: 
2024/07/17)/ 

[8] Niamketchi GL, Coulibaly A, Fofana I, Biego HM. Physicochemical analysis of palm kernel oil extracts from 
traditional varieties in the West Region of Côte d'Ivoire. International Journal of Biochemistry Research & Review. 
2021, 30(2): 24-31. DOI: 10.9734/IJBCRR/2021/v30i230252. 

[9] N’Goran DV, Kouakou AK, Cho EM, Amissa A A. Geographical indication of “Man” palm oil (District Des Montagnes-
Côte d’Ivoire): a comparative analysis of the physicochemical properties and fatty acid profiles of some Ivorian 
artisanal crude palm oils. European Scientific Journal. 2017, 13, 373-385. Doi: 10.19044/esj.2017.v13n18p373. 

[10] Konan J-N, Diabate S, N’goran B, Gouai A, Konan KE. Prospecting and physicochemical characterization of some 
traditional oil palm specimens from Man, western region of Côte d Ivoire. Journal of Animal & Plant Sciences. 2018, 
38(3) : 6283-6291. 

[11] Bokossa AH, Konfo CT, Kpatinvoh B, Dahouenon-Ahoussi E, Azokpota P. Manufacturing processes and 
physicochemical characteristics of palm oils from artisanal production in Benin (A Review).” American Journal of 
Food Science and Technology. 2018, 6 (4): 181-186. DOI i: 10.12691/ajfst-6-4-7. 

[12] AOAC Official Methods of Analysis of the Association of Official Analytical Chemists. 15th ed. The Association: 
Arlington, VA II Sec.985.29, 1990. 

[13] ISO. Animal and vegetable fats and oils. Determination of anisidine value. International Standard ISO 6885. 2006, 
7 p. 

[14] O’Connor CJ, Lal SND, Eyres L. Handbook of Australasian edible oils. Oils and Fats Specialist Group of NZIC, 
Auckland, 2007. 

[15] MPOB. In: PORIM Test Methods. Vol. 1. PORIM (ed). Palm Oil Research Institute of Malaysia, 2005. 

[16] Ohimain EI, Emeti CI, Izah SC, Eretinghe DA. Small-Scale Palm Oil Processing Business in Nigeria; A Feasibility 
Study. Greener Journal of Business and Management Studies. 2014,4 (3): 070-082. 

[17] Nchanji YK, Tataw O, Nkongho RN, Levang P. Artisanal Milling of Palm Oil in Cameroon. Working Paper 128. 
Bogor, Indonesia: CIFOR, 2013. 

[18] Akangbe JA, Adesiji GB, Fakayode SB, Aderibigbe YO. Towards Palm Oil Self-sufficiency in Nigeria: Constraints 
and Training needs Nexus of Palm Oil Extractors. J. Hum. Ecol. 2011, 33(2): 139-145. 

[19] Olagunju FI. Economics of Palm Oil Processing in Southwestern Nigeria. International Journal of Agricultural 
Economics and Rural Development. 2008, 1 (2):69-77. 

[20] Ekine D, Onu ME. Economics of small-scale palm oil processing in Ikwerre and Etche Local Government Areas of 
Rivers State, Nigeria. Journal of Agriculture and Social Research. 2008, 8 (2): 1-9. 

https://doi.org/10.1016/j.vibspec.2020.103129
https://doi.org/10.1051/ocl/2020046
https://doi.org/10.1051/ocl/2021011
https://www.oilworld.biz/t/publications/data-base
https://www.fas.usda.gov/data/cote-divoire-oilseeds-and-products-report


World Journal of Advanced Research and Reviews, 2024, 24(01), 846–856 
  

856 

[21] Negash YA, Amare DE, Bitew BD, Dagne H. Assessment of quality of edible vegetable oils accessed in Gondar City, 
Northwest Ethiopia. BMC Res Notes, 2019, 12:793, 1-5. https://doi.org/10.1186/s13104-019-4831-x  

[22] Codex Alimentarius Commission FAO/WHO food standards. Standard for named vegetable oils CODEX-STAN 
210, Ed. FAO/WHO. 2019. 

[23] Ngangjoh A, Senkoh, T, Niba A, Ejoh AR. Spoilage and microbial quality of crude palm oil from the North-west 
Region of Cameroon. African Journal of Food Science. 2020, 14(9): 304-312. DOI: 10.5897/AJFS2020.1993 

[24] Ngando Ebongue GF, Mpondo Mpondo EA, Dikotto EEL, Koona P. Assessment of the quality of crude palm oil from 
smallholders in Cameroon. J. Stored Prod. Postharvest Res. 2011, 2(3):52-58. 

[25] Karabulut I, Turan S, Ergin G. Effects of chemical interesterification on solid fat content and slip melting point of 
fat/oil blends. Eur Food Res Technol. 2004; 218:224–229. 

[26] Haizam TA, Lin SW, Kuntom A. Palm-Based Standard Reference Materials for Iodine Value and Slip Melting Point. 
Analytical Chemistry Insights. 2008, 3: 127–133. 

[27] Silou T, Moussounda-Moukouari R, Bikanga R, Pamba-Boundena H, Moussoungou T, Mampouya D, Chalchat JC. 
Small-scale production in the Congo basin of low-acid carotene-rich red palm oil. OCL. 2017, 24(5): 1-13; D504. 
DOI: 10.1051/ocl/2017017 

[28] MacArthur RL, Teye E, Darkwa S. Quality and safety evaluation of important parameters in palm oil from major 
cities in Ghana. Scientific African. 2021, 13:  1-12. DOI: https://doi.org/10.1016/j.sciaf.2021.e00860 

[29] Basyuni M, Amri N, Putri LA, Syahputra I, Arifiyanto D. Cha racteristics of fresh fruit bunch yield and the 
physicochemical qualities of palm oil during storage in North Sumatra, Indonesia. Indones. J. Chem. 2017, 17 (2), 
182 - 190. DOI: 10.22146/ijc.24910 

[30] Tuo-Kouassi AN, N’guessan-Gnaman KC, Konan MK, Aka AG, Kablan LC. Physicochemical and rheological 
characterizations of Cocos nucifera L. and Elaeis guineensis Jacq. (Arecaceae) oils for black hair shampoo 
formulation. Int. J. Biol. Chem. Sci. 2020, 14(8): 2684-2698. DOI : https://dx.doi.org/10.4314/ijbcs.v14i8.3 

[31] Van Der MGH, Du Plessis LM, Taylor JRN. Changes in chemical quality indices during long-term storage of 
palmolein oil under heated storage and transport-type conditions. J. Sci. Food Agric. 2004, 84(1): 52-58. DOI: 
https://doi.org/10.1002/jsfa.1609. 

[32] Marina AM, Che MYB, Nazimah SAH, Amin I. Chemical properties of Virgin Coconut Oil. J. Am. Oil Chem. Soc. 2009, 
86: 301-307. DOI: https://doi.org/10.1007/s11746-009-1351-1 

[33] Tan CH, Ariffin AA, Ghazali HM, Tan CP, Kuntom A, Choo CY. Changes in oxidation indices and minor components 
of low free fatty acid and freshly extracted crude palm oils under two different storage conditions. J Food Sci 
Technol. 2017, 54(7):1757-1764. DOI 10.1007/s13197-017-2569-9 

[34] Ugo C. H., Eme P. E., Eze P. N., Obajaja H. A., Omeili A. E. (2024). Chemical assessment of the quality of palm oil 
produced and sold in major markets in Orlu zone in Imo state, Nigeria. World Journal of Advanced Research and 
Reviews. 2024, 21(02): 1025–1033. DOI: https://doi.org/10.30574/wjarr.2024.21.2.0529 

https://doi.org/10.1186/s13104-019-4831-x
https://doi.org/10.1016/j.sciaf.2021.e00860
https://dx.doi.org/10.4314/ijbcs.v14i8.3
https://doi.org/10.1007/s11746-009-1351-1
https://doi.org/10.30574/wjarr.2024.21.2.0529

