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Abstract  Original Research Article 
 

Côte d'Ivoire has launched a quality control program for artisanal crude palm oil to ensure health safety in local markets. 

The study evaluated the physicochemical, microbiological, and adulteration status of artisanal crude palm oil (CPO) in 

four major markets in Abidjan: Yopougon, Bingerville, Abobo and Adjame. The results showed significant differences 

between samples, with Yopougon showing the highest moisture content (2.24%). Melting points were below the 

recommended range and indicate poor solid fat content. The same goes for DOBI values which indicate oil bleachability 

and oxidative stability. The refractive index remained within acceptable limits. However, chemically, free fatty acid 

levels exceeded Codex's 5% recommendation with Yopougon showing the highest of 12.71%. Iodine values generally 

met standards, while saponification values were acceptable except for Yopougon. Oxidative stability parameters showed 

no significant differences between markets, indicating moderate degradation. Fatty acid profiling showed variations 

among samples. For microbiological analysis, results revealed high contamination with aerobic mesophilic bacteria, 

yeasts, molds, and total coliforms exceeding acceptable limits. Fraud detection tests identified adulteration with Sudan 

dye in 20% of samples from Abobo and Adjame. The study highlights the need for improved hygiene, monitoring and 

regulation in the artisanal palm oil sector. 
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INTRODUCTION 
Food consumption is crucial for human growth, 

development, and health. Nevertheless, when food 

quality deteriorates, its essential capacity to support life 

is to sustain life is significantly compromised (Thomas 

et al., 2024). For centuries, palm oil has been esteemed 

as both a nutritious food product and a medicinal remedy. 

It is a reddish, nutrient-rich oil derived from the 

mesocarp of oil palm fruits (Elaeis guineensis) and 

serves as the primary source of edible oil in West Africa 

(MacArthur et al., 2021a). 

 

Current global statistics estimate palm oil 

production at approximately 80.74 million metric tons, 

with Indonesia and Malaysia being the top producers, 

followed by Thailand, Colombia and Nigeria. Côte 

d'Ivoire produces around 600,000 metric tons of crude 

palm oil annually representing less than 1% of the global 

output (USDA, 2025). Despite this modest share, the 

locally produced palm oil is widely consumed 

domestically and throughout the West African sub-

region. In fact, Ivorian households predominantly use 

crude palm oil for cooking due to its nutritional benefits 

and relatively low cost compared to other commercially 

available vegetable oils (Yoboue et al., 2022). 

 

Crude palm oil is a rich source of natural 

carotenoids, which accounts for its characteristic deep 

red color. Among these, beta-carotene, which exhibits 

the highest provitamin A activity, is found in palm oil at 

concentrations approximately 15 times greater than in 

carrots and 300 times more than in tomatoes (Odia et al., 

2015). This makes crude palm oil one of the best dietary 

sources of vitamin A for human nutrition (Monde et al., 

2020). Accordingly, it is often included in supplementary 
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feeding programs aimed at combating vitamin A 

deficiency in many developing countries (Sutapa et al., 

2009). Crude palm oil is also an abundant source of 

tocopherols and tocotrienols, which exhibit provitamin E 

activity and play a key role in protecting biological 

tissues from oxidative damage (Nanda et al., 2020; 

Urogo et al., 2021). 

 

In Côte d’Ivoire, palm oil processing is carried 

out by two main sectors: the industrial sector, accounting 

for roughly 80% of the total production, and the informal 

sector dominated by small-scale processors using 

traditional or semi-mechanized techniques contributing 

the remaining 20% (Niamketchi et al., 2021). Crude 

palm oil produced using artisanal methods often contains 

high levels of moisture and impurities due to suboptimal 

processing practices, which can promote microbial 

activity and spoilage (Morcillo et al., 2013). 

 

While artisanal crude palm oil is typically used 

for cooking at temperatures sufficient to inactivate 

pathogenic organisms, it is also commonly consumed 

raw in various traditional dishes, particularly in rural 

communities in Côte d’Ivoire (Niamketchi et al., 2024). 

Beyond microbiological concerns, recent years have 

seen increasing incidences of oil adulteration due to 

growing domestic and industrial demand. Some vendors 

have reportedly added synthetic azo dyes to improve the 

oil's visual appeal and increase its marketability, often 

with little regard for consumer health (Andoh et al., 

2020; Teye et al., 2024). Such adulterated oils are 

unsuitable for human consumption and pose serious 

public health risks. 

 

Thus far, limited research has investigated the 

microbiological and chemical contamination of artisanal 

processed palm oil in Côte d'Ivoire. Current studies have 

primarily concentrated on the physicochemical 

characteristics of crude palm oil (Yeo et al., 2022; 

Niamketchi et al., 2024) and the risk factors leading to 

quality degradation (Aka et al., 2021). A thorough 

examination of microbiological and chemical safety in 

artisanal crude palm oil available in retail markets is 

crucial for consumer protection. This study aims to 

assess the physicochemical properties and sanitary 

quality of artisanal crude palm oil available in four 

prominent urban markets in Abidjan. 

 

MATERIALS AND METHODS 
Study Area and Sample Collection 

The biological material used in this study 

consisted of artisanal processed red palm oil samples 

collected in September 2024 from four major markets in 

Abidjan: Abobo Central Market (5°25’18.8”N, 

4°00’58.3”W), Forum Market in Adjame (5°20’43.3”N, 

4°01’38.9”W), Bingerville Market (5°21’09.3”N, 

3°52’43.8”W) and Siporex Market in Yopougon 

(5°21’21.4”N, 4°04’30.3”W). These markets play a vital 

role in the city’s food supply chain. As key commercial 

hubs, they host a large number of vendors and attract a 

wide customer base from all communes within the 

Abidjan District (Figure 1). Each sample was carefully 

labeled, with its specific location of collection recorded, 

and subsequently transported to the laboratory under 

appropriate conditions for physicochemical and 

microbiological analyses. 

 
Figure 1: The different markets sampled in the municipality of Abidjan 

 

Sampling of artisanal crude palm oil in market 

A non-probability sampling method known as 

the "snowball technique" was employed to collect 

artisanal palm oil samples. A total of thirty (30) samples 

were randomly collected in September 2024 from each 

of the following markets in Abidjan: Abobo, Adjame, 

Bingerville, and Yopougon. The samples were obtained 

directly from female retails, resulting in a total of one 
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hundred and twenty (120) artisanal palm oil samples. 

Each sample was labeled according to its market origin. 

The collected samples were then transported to the 

Laboratory, where they were stored in a fridge at 4°C 

until analysis. 

 

Physicochemical Analysis of Artisanal Palm Oils 

The determination of key physicochemical 

parameters including moisture content, free fatty acid 

(FFA) content, iodine value (IV), melting point (MP), 

deterioration of bleachability index (DOBI), and fatty 

acid profile was performed using a Bruker MPA II 

GbmH Near-Infrared (NIR) Spectrometer equipped with 

OPUSLAB software (version 2020). Prior to analysis, 

each artisanal palm oil sample was placed on a heated 

plate to ensure homogeneity. The homogenized palm oil 

was then transferred into 8 mm diameter glass vials and 

placed on a heating block maintained at 50 °C for 5 

minutes to keep the samples in a fully liquefied and fluid 

state. The pre-conditioned samples were subsequently 

subjected to direct analysis using NIR spectroscopy for 

the rapid and simultaneous determination of the 

physicochemical parameters. In addition to NIR analysis, 

standard analytical procedures recommended by the 

American Oil Chemists’ Society (AOCS) were 

employed to assess further palm oil quality parameters as 

follows: Refractive index (AOCS Method Cc 7-25), 

Peroxide value (PV) (AOCS Method Cd 8-53), p-

Anisidine value (p-AV) (AOCS Method Cd 18-90) and 

Saponification value (SV) (AOCS Method Cd 3-25). The 

total oxidation (Totox) value, which reflects the overall 

oxidative status of the oil, was calculated using the 

formula: Totox=2×PV+p-AV. 

 

Microbiological Quality Assessment of Red Palm Oil 

Preparation of Culture Media 

The microbiological quality of artisanal palm 

oil samples was assessed using standard enumeration and 

detection techniques based on ISO 11133:2014. The 

targeted microorganisms included aerobic mesophilic 

bacteria, yeasts and molds, total coliforms, fecal 

coliforms (Escherichia coli), Staphylococcus aureus and 

Salmonella spp. For each culture medium, the 

appropriate amount of dehydrated powder was weighed 

and dissolved in a measured volume of distilled water. 

The mixture was homogenized and heated until complete 

dissolution was achieved. All prepared media were 

sterilized in an autoclave at 121 °C for 20 minutes before 

use. 

 

Preparation of Decimal Dilutions 

Artisanal palm oil samples were used as stock 

suspensions. For each sample, 10 mL of oil was mixed 

with 90 mL of buffered peptone water (BPW) to form the 

10⁻1 dilution. From this suspension, 1 mL was aseptically 

transferred into 9 mL of sterile tryptone salt (TS) solution 

to obtain the 10⁻2 dilution. The same serial dilution 

method was applied up to the 10⁻7 dilution, following the 

protocol described in ISO 6887-6:2013. 

 

Microbial Enumeration 

A 0.1 mL aliquot of the stock solution and each 

dilution was surface plated on selective agar media as 

follows: PCA (Plate Count Agar) for aerobic mesophilic 

bacteria, Sabouraud Dextrose Agar for yeasts and molds, 

VRBL (Violet Red Bile Lactose Agar) for total 

coliforms, EMB (Eosin Methylene Blue Agar) for 

Escherichia coli, Baird-Parker Agar for Staphylococcus 

aureus. The PCA and Sabouraud plates were incubated 

at 30 °C for 48 hours, while VRBL, EMB, and Baird-

Parker plates were incubated at 37 °C for 48 hours. 

 

Detection of Salmonella spp. 

The detection of Salmonella spp. was 

conducted according to ISO 6579. A pre-enrichment step 

was carried out by mixing 10 mL of artisanal palm oil 

with 90 mL of buffered peptone water, followed by 

incubation at 37 °C for 24 hours. Subsequently, 0.1 mL 

of the pre-enrichment broth was transferred to 

Rappaport-Vassiliadis selective enrichment broth and 

incubated at 37 °C for 24 hours. After enrichment, 100 

µL of the selective broth was streaked onto Hektoen 

Enteric Agar and plates were incubated at 37 °C for 24 

hours. 

 

Expression of Results 

Microbial counts were expressed in colony-

forming units per milliliter (CFU/mL). Colonies were 

counted manually using a fine-tipped marker. The 

microbial load (N) was calculated using the following 

formula: 

N=∑Colonies/V⋅d⋅(n1+0.1⋅n2) 

Where: N = Microbial load (CFU/mL), ∑ Colonies = 

Total number of colonies counted, V = Inoculated 

volume (in mL), d = First dilution used for counting, n1 

= Number of plates counted at dilution d and n2 = 

Number of plates counted at the next higher dilution. 

 

Qualitative Detection of Adulteration with Sudan 

Dyes in Red Palm Oil 

Chemical Test for the Detection of Sudan Dyes 

The presence of adulterants in red palm oil 

samples was investigated using a chemical screening 

method as described by Nwachoko and Fortune (2019) 

and Ibukun and Augustine (2021) with slight 

modifications. For each sample, 5 mL of artisanal palm 

oil was measured and transferred into four separate glass 

test tubes. To each tube, 15 mL of hexane was added, 

followed by the addition of 5 mL of varying 

concentrations of a hydrochloric acid: water (HCl: H2O) 

mixture, in the following volume ratios: 4:1, 3:1, 2:1, and 

1:1, respectively. After a short period of settling, visual 

observations were made. In the absence of Sudan dyes or 

other colorants, the upper phase appeared in various 

shades of yellow, while the bottom aqueous phase 

remained clear or colorless. Conversely, samples 

containing Sudan dyes exhibited a reddish-yellow upper 

phase and a reddish or pale-yellow lower phase, 

indicating the presence of artificial colorants. 
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Depigmentation Test for the Detection of Sudan Dyes 

This method is based on the oxidative bleaching 

of red palm oil using a chlorinated bleaching agent, 

sodium hypochlorite (NaClO), in the presence of hexane, 

following the procedure of Nwachoko and Fortune 

(2019). An aliquot of 2.5 mL of each red palm oil sample 

was placed into a test tube, followed by the addition of 

7.5 mL of hexane, and the mixture was thoroughly 

agitated. Subsequently, 2.5 mL of sodium hypochlorite 

solution (1.85%) was added. After five (5) minutes, 

visual inspection was performed. In samples free of 

Sudan dyes, complete depigmentation occurred, and the 

oil phase turned whitish or colorless. In contrast, the 

presence of Sudan dyes was indicated by a persistent 

light coloration, the intensity of which depended on the 

concentration of the colorant present in the oil. 

 

Statistical Analysis 

All analyses were carried out in triplicate and 

data expressed as means ± standard deviation (SD). A 

one-way analysis of variance (ANOVA) was performed 

to determine statistically significant differences among 

the sample means, followed by Tukey’s post-hoc test for 

pairwise comparisons. Differences were considered 

significant at P < 0.05. All statistical analyses were 

conducted using IBM SPSS Statistics, version 20. 

 

RESULTS AND DISCUSSION 
Physicochemical Analysis of Artisanal Crude Palm 

Oil Samples 

The physicochemical properties of artisanal 

CPO samples collected from four major markets in 

Abidjan are shown in Table 1. Statistically significant 

differences (p < 0.05) were observed for the physical 

parameters, including refractive index, moisture content, 

melting point (MP) and DOBI (Deterioration of 

Bleachability Index). All artisanal CPO samples 

exhibited moisture content exceeding the Codex 

Alimentarius recommended value of 0.25%. Moisture 

values ranged from 0.62 ± 0.23% to 2.24 ± 2.15%, with 

highest value recorded in samples from Yopougon 

market. Melting points for all samples were found to be 

lower than the international reference range of 30-39 °C, 

with values ranging from 16.69 ± 3.11 °C to 22.73 ± 

2.35 °C. Similarly, DOBI values which indicate poor 

oxidative stability and bleaching quality of oil were all 

below the reference value of 2.7. Observed values were 

between 1.88 ± 0.07 to 2.23 ± 0.10. The highest DOBI 

value was recorded in samples from the Adjame market. 

As for the refractive index, all samples fell within the 

Codex Alimentarius standard range of 1.454 - 1.456. 

 

Regarding chemical parameters, analysis 

revealed significant differences (p < 0.05) between 

samples. Free Fat acidity (FFA) ranged from 9.63 ± 3.31 

to 12.71 ± 2.54%, with Yopougon samples showing the 

highest acidity values. These values are all higher than 

the reference value of 5% recommended by Codex 

Alimentarius for edible oils. For iodine value, values 

varied from 51.77 ± 1.46 to 56.29 ± 1.50 g I₂/100g oil. 

While samples from Yopougon exhibited the lowest 

values, all remained within or close to the Codex 

Alimentarius range of 50.0–55.0 g I₂/100g oil. 

Saponification values for most samples were conformed 

to Codex standards, ranging from 194.30 ± 11.52 to 

204.88 ± 8.07 mg KOH/g oil. However, samples from 

Yopougon market had a notably lower saponification 

value of 180.73 ± 17.53 mg KOH/g oil, falling below the 

acceptable threshold.

 

Table 1: Physicochemical parameters of artisanal crude palm oil sampled from the four markets of Abidjan  
Abobo Adjame Bingerville Yopougon Codex values 

Refractive index 1.456 ± 0.02ab 1.456 ± 0.01ab 1.455 ± 0.01a 1.456 ± 0.02b 1.454 - 1.456 

Moisture (%) 0.83 ± 0.44a 0.62 ± 0.23a 0.75 ± 0.47a 2.24 ± 2.15b 0.25 

MP (°C) 20.06 ± 5.13ab 16.69 ± 3.11a 20.76 ± 2.08b 22.73 ± 2.35b 30 - 39* 

DOBI 1.95 ± 0.29a 2.23 ± 0.1b 2.03 ± 0.14a 1.88 ± 0.07a 2.7** 

FFA (%) 9.63 ±3.31a 9.77 ± 1.23a 9.78 ± 2.24a 12.71 ± 2.54b 5 

Iodine (g I2/100g) 56.10 ± 2.82b 56.29 ± 1.5b 55.94 ±1.02b 51.77 ± 1.46a 50.0 - 55.0 

Saponification  

(mg KOH/g) 

203.11 ± 8.74b 204.88 ± 8.07b 194.30 ± 11.52b 180.73 ± 17.53a 190 - 209  

MP= Meelting point; DOBI= Deterioration of Bleachability Index; FFA= Free Fat acidity; *: Haizam (2008); **: 

Gibon et al (2009). Data are presented as means of triplicate analyses ± SD. Means with different letters in the same raw 

for a single parameter are different at P ˂ 0.05. 

 

Oxidative Stability Indexes 

The oxidative stability parameters of the 

artisanal crude palm oil (CPO) samples collected from 

the four markets are summarized in Table 2. Generally, 

values observed indicate acceptable primary oxidation 

levels. Thus, peroxide value (PV) ranged from 12.82 ± 

4.25 to 14.62 ± 2.27 meq O₂/kg of oil, with no 

statistically significant differences (P > 0.05) observed 

between the markets. These values fall within the Codex 

Alimentarius limit of less than 15 meq O₂/kg oil for oils 

intended for human consumption. A similar trend was 

observed for the p-anisidine value (p-AV), which ranged 

from 9.38 ± 3.45 to 11.54 ± 0.90, with no significant 

variation between markets (P > 0.05). The total oxidation 

value (Totox), calculated as Totox = 2 × PV + p-AV, 

ranged from 35.02 ± 11.11 to 40.04 ± 5.09. No 

statistically significant differences were observed 

between the markets (P > 0.05). These results indicate 

that, although the oils exhibit some degree of oxidation, 
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the levels remain within an acceptable range and are 

relatively consistent across sampling sites. 

 

Table 2 showed the results of the fatty acid 

composition analysis of the artisanal crude palm oil 

(CPO) samples collected from the four markets in 

Abidjan. Statistically significant differences (p < 0.05) 

were observed in the proportions of palmitic acid, oleic 

acid, linoleic acid, and alpha-linolenic acid, with notably 

higher levels of linoleic and alpha-linolenic acids 

detected in oils from the Bingerville and Abobo markets. 

The levels of palmitic (C16:0), linoleic (C18:2), and 

alpha-linolenic (C18:3) acids were all within the 

acceptable ranges established by the Codex 

Alimentarius. Specifically, palmitic acid ranged from 

38.59% to 46.37%, oleic acid from 35.43% to 46.99%, 

linoleic acid from 9.25% to 10.94%, and alpha-linolenic 

acid from 0.29% to 0.53%. 

 

Table 2: Oxidative Stability Indexes and Fatty Acid Profile of artisanal crude palm oil sampled from the four 

markets of Abidjan  
Abobo Adjame Bingerville Yopougon Codex values 

Peroxyde (meq O2/kg) 14.62 ± 2.27a 14.24 ± 2.38a 12.82 ± 4.25a 13.84 ± 0.46a 15 

Anisidine value 10.63 ± 0.34a 11.54 ± 0.90a 9.38 ± 3.45a 9.52 ± 2.15a 10 

Totox 39.86 ± 4.27a 40.04 ± 5.09a 35.02 ± 11.11a 37.19 ± 2.31a 40 

Palmitic acid (%) 38.59 ±2.38a 40.72 ± 3.57a 39 ± 4.17a 46.37 ± 2.87b 39,3-47,5  

Oleic acid (%) 44.65 ± 1.95bc 46.99 ± 1.17c 40.88 ± 5.79b 35.43 ± 3.93a 36,0-44,0  

Linoleic acid (%) 10.22 ± 0.39ab 9.25 ± 0.84a 10.94 ± 1.35b 9.7 ± 2.32ab 9,0-12,0  

Linolenic acid (%) 0.53 ± 0.06b 0.37 ± 0.18a 0.39 ± 0.13a 0.29 ± 0.05a ND-0,5  
Data are presented as means of triplicate analyses ± SD. Means with different letters in the same raw for a single parameter are 

different at P ˂ 0.05. 

Microbiological Quality of Artisanal Crude Palm Oil 

Samples 

Table 3 presents the results of the enumeration 

of microbiological flora of interest in the artisanal crude 

palm oil (CPO) samples. The microbiological analysis 

revealed significant contamination across the samples, 

with aerobic mesophilic bacteria counts ranging from 1.2 

× 10⁶ to 2.4 × 10⁹ CFU/g, yeasts and molds from 2.3 × 

10⁶ to 1.2 × 10⁸ CFU/g, and total coliforms from 7.5 × 

10⁴ to 3.9 × 10⁷ CFU/ml. All samples, except those from 

the Bingerville market, exhibited aerobic mesophilic 

bacterial loads exceeding the recommended limit of 10⁶ 

CFU/g, according to food safety guidelines. 

Furthermore, yeast, mold, and total coliform counts in all 

samples were significantly higher than the permissible 

limits, indicating poor hygienic conditions during 

processing, handling, or storage. Additionally, fecal 

contamination indicators, notably Escherichia coli, were 

detected in all oil samples from the four markets, 

confirming unsanitary conditions in the production or 

post-production chain. However, none of the samples 

tested positive for pathogenic microorganisms such as 

Salmonella spp. and Staphylococcus aureus, which are 

commonly associated with foodborne illnesses. 

 

Table 3: Hygienic and microbiological quality of Artisanal Crude Palm Oil sampled from the four markets of 

Abidjan  
Abobo Adjame Bingerville Yopougon Microbiological criteria 

MAG 1.2.107 3.107 1.2.106 2.4.109 3.106 

Yeasts and Mold 3.2.107 2.6.106 2.3.106 1.2.108 ≤ 104 

TC 3.106 9.104 7.5.104 3.9.107 ≤ 102 

FC (E. coli) >102 >102 >102 >102 <10 

S. aureus Not present Not present Not present Not present Not present 

Salmonella Not present Not present Not present Not present Not present 

Each value is the average of the analysis of three tests; MAG: Mesophilic Aerobic Germs; TC: Total Coliforms; FC: 

Fecal Coliforms 

 

Chemical Fraud Detection and Decolorization Test 

The results of the chemical fraud detection test, 

performed on a total of 120 artisanal red palm oil samples 

(30 samples per market), revealed evidence of 

adulteration in some samples (Table 4). Specifically, six 

(06) samples from the Abobo market exhibited a reddish-

yellow coloration at the top of the test tube and a pale 

reddish base. This corresponds to 20% of the samples 

tested from that market being adulterated. A similar 

observation was made for six (06) samples from the 

Adjame market, which also displayed the same 

characteristic coloring pattern associated with Sudan 

dye. In contrast, the remaining samples from other 

markets showed a yellowish upper phase and a pale or 

colorless base. 
 

Decolorization Test 

The decolorization test was conducted to assess 

the presence of natural pigments or synthetic dyes in the 

artisanal palm oil samples by using a chlorine-based 

bleaching agent. The results of this test were consistent 

with the chemical fraud detection findings. The six (06) 

artisanal palm oil samples from Abobo and Adjamé that 

had tested positive for dye adulteration retained a 

persistent yellow coloration. Conversely, all other 

samples underwent complete decolorization, turning 
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white, thereby confirming the absence of synthetic 

colorants in those samples (Table 4). 

 

Table 4: Percentage of adulterated samples in selected markets from the chemical and depigmentation tests  
Abobo (n = 30) Adjame (n = 30) Bingerville (n = 30) Yopougon (n = 30) 

Chemical test  6 (20%) 6 (20%) 0 0 

Depigmentation test 6 (20%) 6 (20%) 0 0 

 

DISCUSSION 
This study aimed to evaluate the 

physicochemical quality, fatty acid composition, 

microbiological safety, and potential adulteration of 

artisanal red palm oil samples collected from four major 

markets in Abidjan: Abobo, Adjame, Bingerville, and 

Yopougon. 

 

Significant differences were observed in key 

physical parameters, namely moisture content, melting 

point, DOBI and refractive index. Moisture content 

across all samples exceeded the maximum threshold of 

0.25% recommended by the Codex Alimentarius. This 

suggests a high risk of microbial contamination, 

particularly by molds and yeasts, as elevated moisture 

facilitates hydrolysis of triglycerides and microbial 

proliferation (Odoh et al., 2017). High moisture levels 

are often attributed to traditional oil extraction methods 

and suboptimal hygienic conditions during processing 

(MacArthur et al., 2021). These findings are consistent 

with previous studies (Ngando-Ebongue et al., 2013; 

Yeo et al., 2022). The melting points of the oils ranged 

from 16.69 to 22.73°C, significantly lower than the 

international standard range of 30–39°C (Haizam et al., 

2008), which may affect the oil’s stability and shelf life. 

DOBI values (1.88–2.23) were below the standard value 

of 2.70, reflecting delayed fruit processing and 

inappropriate heating during artisanal oil production 

(Gibon et al., 2009; Bomfim et al., 2024). Refractive 

index values, however, were within the Codex range 

(1.454–1.456), suggesting acceptable levels of purity and 

consistent fatty acid profiles (Codex, 2023). 

 

Statistically significant differences were 

observed in acidity, iodine value, and saponification 

value. All oil samples exhibited acid values well above 

the Codex limit of 5%, reflecting advanced hydrolysis of 

triglycerides likely due to endogenous lipase activity and 

poor processing practices (Domonhédo et al., 2018; 

Niamketchi et al., 2024). The iodine values (51.77–56.29 

g I₂/100g) fell within the Codex range (50–55 g I₂/100g), 

suggesting moderate unsaturation. This may offer 

nutritional benefits as higher iodine values correlate with 

greater unsaturated fatty acid content. Saponification 

values (180.73–204.88 mg KOH/g) were relatively high, 

indicating the presence of short-chain fatty acids and 

confirming the oil’s potential suitability for soap and 

cosmetic production. Peroxide values (12.82–14.62 meq 

O₂/kg) and anisidine values (9.38–11.54) slightly 

exceeded Codex limits, reflecting minor primary and 

secondary lipid oxidation. These values may result from 

improper fruit handling or prolonged exposure to air 

during processing (Yoboue et al., 2022). Totox values 

(35.02–40.04) confirmed a moderate level of overall 

oxidation. 

 

The fatty acid composition of the red palm oil 

samples was consistent with values reported by Zoué et 

al., 2018; Monde et al., 2020, though slight variations 

were observed among the markets. These differences 

may be attributed to fruit varietals, postharvest handling, 

and local processing techniques (Konan et al., 2018; 

Zoué et al., 2018). All samples fell within the Codex 

range for palmitic acid (38.59–46.37%), oleic acid 

(35.43–46.99%), linoleic acid (9.25–10.94%), and 

linolenic acid (0.29–0.53%). 

 

Microbiological analysis revealed widespread 

contamination by aerobic mesophilic bacteria, with 

colony counts ranging from 10⁶ to 10⁹ CFU/g, exceeding 

the Codex maximum limit of 10⁶ CFU/g. High levels of 

total and fecal coliforms were also detected, highlighting 

poor hygiene during oil production and sale (Odoh et al., 

2017; Okwelle & Nwabueze, 2020). The loads of 

coliforms across the four markets could be attributed to 

the differences in sources of the raw material (palm 

fruits), processing and packaging, as well as 

environmental factors and conditions that prevail in the 

respective market (Marc Arthur, 2021b). These 

microorganisms are commonly used as indicators of 

sanitary practices (Okechalu et al., 2011). All oil samples 

were contaminated with yeasts and molds, with the 

highest counts recorded in samples from Yopougon. This 

may result from unsanitary storage and production 

environments (Okogbenin, et. al., 2014). The presence of 

molds is particularly concerning due to the potential 

production of harmful mycotoxins (Nwachukwu et al., 

2019). Notably, no samples tested positive for 

pathogenic bacteria such as Salmonella spp. or 

Staphylococcus aureus, suggesting at least some level of 

hygiene during storage and retail. 

 

Chemical tests for food fraud revealed that 

several red palm oil samples from Abobo and Adjame 

were adulterated with Sudan dye, as indicated by the 

characteristic reddish-yellow top layer and reddish-clear 

base in the test tubes. The depigmentation test 

corroborated these findings, with six samples showing 

persistent yellow color after treatment, indicating the 

presence of synthetic dye. Sudan dyes, commonly used 

in plastics and textiles, are banned in food products due 

to their carcinogenic potential (Onyeka et al., 2022; Ugo 

et al., 2024). Nevertheless, some unscrupulous vendors 

add these dyes to enhance the visual appeal of low-
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quality oil. Such fraudulent practices have led to import 

bans on Ivorian palm oil in some countries (Teye et al., 

2024). These findings align with reports from Ghana and 

Cameroon, where similar adulteration practices were 

observed (MacArthur et al., 2021; Djomptchouang et al., 

2024). Given the widespread use of palm oil in daily 

diets, even low levels of Sudan dyes can pose serious 

long-term health risks. 

 

CONCLUSION 
This study focused on evaluating the 

physicochemical and sanitary quality of artisanal red 

palm oil sold in four major markets in Abidjan. The 

results revealed that while the oils generally exhibited 

acceptable physicochemical characteristics, some critical 

parameters notably moisture content, acidity, and 

melting point deviated from Codex Alimentarius 

standards. The fatty acid composition remained within 

acceptable ranges, although slight variations were noted 

between markets. Microbiologically, all oil samples were 

found to be unsatisfactory, exhibiting high loads of 

aerobic mesophilic bacteria, yeasts, molds, and total 

coliforms, indicating significant hygiene deficiencies 

during processing and storage. Furthermore, food fraud 

detection tests identified the presence of prohibited 

Sudan dyes in several samples from the markets of 

Abobo and Adjamé. These findings underscore the 

urgent need to improve hygiene practices throughout the 

artisanal palm oil production chain. Strengthening 

regulatory oversight, enhancing food safety education 

among producers and vendors, and promoting the 

adoption of good manufacturing and storage practices 

are essential. Additionally, routine microbiological 

testing should be implemented to reduce contamination 

risks and safeguard consumer health. 
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