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Evaluation of physico-chemical and biochemical parameters of sugarcane molasses and cashew apple juice from six locations in Côte d'Ivoire 





ABSTRACT

	Introduction: Côte d'Ivoire has an underutilized agricultural potential, notably the cashew apple (Anacardium occidentale L.) and sugarcane molasses. These by-products, though abundant, remain undervalued and represent a significant opportunity for promoting a circular economy.
Prolems: Despite their potential, cashew apple juice (CAJ) and sugarcane molasses (SCM) are underutilized due to a lack of data on their physico-chemical and biochemical properties, which hinders their industrial exploitation.
Aims: This study aims to characterize the physico-chemical and biochemical properties of CAJ and SCM collected from various localities in Côte d'Ivoire, with the goal of evaluating their valorization potential and proposing innovative solutions to reduce agricultural losses.
Methods: Cashew apples were harvested from six localities (Yamoussoukro, Dimbokro, Bouake, Mankono, Vavoua, and Korhogo), and molasses was supplied by the SIFCA group. Seven samples were analyzed: six for CAJ and one for SCM. Physico-chemical and biochemical parameters were analyzed using recognized standard methods.
Results: The analysis demonstrates that cashew apple juice (CAJ) and molasses possess excellent overall quality. CAJ has an acidic pH ranging from 4.05 ± 0.02 to 5.00 ± 0.02 and a high vitamin C concentration (181.61 ± 0.37 to 188.45 ± 0.64 mg/100 ml), compared to the lower vitamin C content in molasses (0.35 ± 0.57 mg/100 ml). CAJ contains significant glucose (48.82 ± 0.05 to 55.84 ± 0.01 g/l) and fructose (42.79 ± 0.06 to 48.98 ± 0.01 g/l) levels, whereas molasses has lower amounts of glucose (26.94 ± 0.02 g/l) and fructose (17.67 ± 0.06 g/l). Total sugars are higher in CAJ (104.76 ± 0.02 to 111.31 ± 0.02 g/l) compared to molasses (59.13 ± 0.03 g/l). Both agro-resources are rich in essential minerals (Ca, Mg, Fe, Na, K, P), with concentrations ranging from 23.77 ± 0.02 to 1203.01 ± 0.03 mg/l for CAJ and from 4.59 ± 0.04 to 5431.35 ± 0.02 mg/l for molasses.
Novelty: This study represents a crucial initial step towards the valorization of Ivorian agricultural by-products. It highlights their nutritional richness and viability as key ingredients in innovative agro-industrial product formulations. 
Conclusion: These findings highlight their significant potential for valorization.
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1. INTRODUCTION

	The cashew tree (Anacardium occidentale L.) belongs to the Anacardiaceae family. It is a tropical tree native to Brazil. It produces two fruits: the cashew nut, which represents the "true fruit," and the cashew apple, the "false fruit" (Lautié et al., 2001). The introduction of the cashew tree to the African continent was intended to combat soil erosion. Today, cashew cultivation primarily aims at the production of cashew nuts, which represent a significant source of income for many farmers (Ndiaye et al., 2021). In recent decades, cashew nut production in Côte d'Ivoire has seen a substantial increase, placing the country first among producing nations, with an estimated production of 1.2 million tons in 2023 (Lebailly et al., 2023). This corresponds to over 9 million tons of cashew apples produced in Côte d'Ivoire. As a reminder, in Côte d'Ivoire, the cashew sector employs approximately four hundred thousand (400,000) producers and represents the third-largest source of foreign exchange in the agricultural sector, after cocoa and rubber (MADR, 2021). However, after the nut harvest, the apples are abandoned in the plantations where they undergo natural decomposition. The underutilization of cashew apples in Côte d'Ivoire is mainly due to the astringency of this fruit and certain ancestral taboos (Soro et al., 2012).
	Furthermore, another product, namely sugarcane molasses (SCM), undergoes the same treatment as cashew apples. Sugarcane molasses is a viscous residue of a blackish color that comes from the refining of sugarcane juice during sugar production (Palmonari et al., 2020). In Côte d'Ivoire, the annual sugarcane production is estimated to average 1.6 million tons, which represents about 150,000 to 180,000 tons of sugar with 68,000 tons of sugarcane molasses (Toure et al., 2010). The underutilization or the low interest given to this product (molasses) causes a loss of products with high commercial and technological potential (Toure et al., 2010). 
	Indeed, cashew apples and sugarcane molasses are products that are underutilized in Côte d'Ivoire due to their lack of representation in the national economy and certain ancestral taboos regarding cashew apples (Soro et al., 2012). Indeed, in many sub-Saharan African countries, the consumption of milk accompanied by cashew apple juice is considered harmful to health (Soro et al., 2012). Cashew apple and sugarcane molasses are agro-resources rich in mineralogical and biochemical compounds (Ouattara et al., 2017; Palmonari et al., 2020). Regarding cashew apple, it contains important nutrients, including reducing sugars (glucose and fructose), vitamin C, and phenolic compounds that promote its valorization (Honorato et al., 2007). Molasses presents the same nutritional characteristics due to its richness in minerals, vitamin B, and carbohydrate and phenolic compounds (Palmonari et al., 2020).
	The characterization of cashew apple juice and sugarcane molasses is a prerequisite for their valorization. Therefore, the objective of this study is to evaluate the physical, chemical, and biochemical parameters of cashew apple juice and sugarcane molasses for their valorization into other products of economic interest.

2. material 

2.1. Biological Materials and Sampling Areas
	The biological substrates used consisted of cashew apples and sugarcane molasses. The cashew apples came from six (6) localities in Côte d'Ivoire (Yamoussoukro, Dimbokro, Bouake, Mankono, Vavoua, and Korhogo). As for the sugarcane molasses, it was graciously provided by the Sucre Ivoire company of the SIFCA group.
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                   Figure 1 : Cashew apple sampling areas


3. METHODS
3.1. Collection of cashew apples and sugarcane molasses

	Cashew apples were collected from cashew plantations located in six localities in Côte d'Ivoire (Yamoussoukro, Dimbokro, Bouake, Mankono, Vavoua, and Korhogo). The apples were picked directly from the cashew trees (Anacardium occidentale L.), and then the cashew nuts were carefully removed from the apples using nylon threads (Soro et al., 2017b). These apples were subsequently transported at room temperature in vials, by truck, to the school factory of the Félix Houphouët-Boigny National Polytechnic Institute of Yamoussoukro. These vials were previously washed with bleach water. As for the sugarcane molasses, it was graciously provided by the Sucre Ivoire company of the SIFCA group.
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                Figure 2 : Cashew apples (A) and Sugarcane molasses (B)



3.2. Extraction of cashew apple juice

	Once at the factory, the cashew apples are unloaded, then cleaned, thoroughly washed with tap water, and disinfected with water containing bleach (at 100 ppm of active chlorine) for 15 minutes. After 15 minutes of disinfection, they are thoroughly rinsed with tap water, and this was carried out four times in succession. Subsequently, the cashew apples are packed into burlap sacks and placed under the pulp press, whose pressure power is 4.4 kW, for the extraction of cashew apple juice. The juice obtained was then clarified using gelatin (1% v/v) and filtered using a white cloth, and stored at -20°C in a cold room for three (3) days before being characterized (Ouattara et al., 2017a ; Soro et al., 2017a). The extraction of cashew apple juice was carried out according to the diagram in Figure 2. As for the sugarcane molasses, it did not undergo any particular treatment before its characterization.
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3.3. Physico-chemical and biochemical characterization of substrates 
	For the characterization of the substrates, it is important to note that the tasks were performed three times in succession for each sample.
3.3.1. Measuring the pH of samples
	The pH of the samples was determined by the AOAC (1990) method, based on potentiometry and described by (Askari et al., 2012). This consists first of calibrating the pH meter, then immersing the pH meter electrode in the solution (substrate), and the pH value is displayed on the device screen.


3.3.2. Determination of titratable acidity
The total titratable acidity of the samples was determined by a titrimetric analysis at pH 8.1 with a 0.1N sodium hydroxide (NaOH) solution according to the AOAC (1990) method, described by (Askari et al., 2012).
3.3.3. Determination of total nitrogen
	For the determination of total nitrogen, the Kjeldahl method (Lynch et al., 2002) was used. The method consists of transforming nitrogenous organic matter into ammonia. This involves first mineralizing the nitrogenous organic matter in the form of ammonium. The degradation of nitrogenous organic matter was carried out using sulfuric acid (0.1N).
3.3.4. Determination of protein
	The protein content of the samples was determined by the Kjeldahl method (Lynch et al., 2002). This method consists of determining total nitrogen by the Kjeldahl method by first mineralizing the nitrogenous organic matter in the form of ammonium. The degradation of nitrogenous organic matter was carried out using sulfuric acid with selenium as a catalyst. Then, the protein nitrogen conversion coefficient (6.25) was applied to find the protein concentration (QP) of the samples, according to the following relationship:
 (
(Eq.1)
) (
Q
P = 6.
25 
× QN
)


With, QN: quantity of nitrogen (g/100ml)
3.3.5. Determination of vitamin C

Regarding the determination of vitamin C, the method described by (Tillmans et al., 1932) was used. It is based on the titration of 2,6-dichlorophenol indophenol (2,6-DCPIP), which consists of the reduction of 2,6-DCPIP and the oxidation of ascorbic acid to give dehydroascorbic acid. In practice, 30g of metaphosphoric acid (HPO3) were dissolved in 200 ml of distilled water, then 80ml of acetic acid were added. Subsequently, the resulting solution is made up to 1000 ml with distilled water and stored in the refrigerator at 4°C for 5 days. The quantity  of vitamin C, in mg/100 ml, is obtained by the following relationship:
 
 (
(Eq.2)
)



With,
fd: dilution factor; 
P: mass of pressed apples; 
Vo: volume of 2,6-DCPIP poured to titrate the vitamin C solution; 
Ve: volume of 2,6-DCPIP poured to titrate the supernatant; 
Vc: volume of 2,6-DCPIP poured to titrate the metaphosphoric/acetic acid solution.


3.3.6. Dosage of reducing sugars
	The determination of reducing sugars (glucose and fructose) was carried out according to the method described by Chanfreau et al., (2010). In a test tube containing 1 ml of the sample, 1ml of 3,5-dinitrosalicylic acid (DNS or DNSA) or 2-hydroxy-3,5-dinitrobenzoic acid is added and placed in a water bath at 100°C for 15 minutes. After this step, 10 ml of distilled water are added to the mixture and then vortexed to homogenize. Finally, the tube is placed in the dark in a dark chamber for 50 minutes, followed by reading the optical density (OD) at 540 nm with a JASCO V-530 spectrophotometer against a blank.
3.3.7. Dosage of total sugars
	The determination of total sugars was carried out according to the method described by (Dubois et al., 1952). This method consists of introducing 100 µL of water-soluble sugar extracts into a test tube, then respectively adding 1 ml of phenol (5% w/v), 0.9 ml of distilled water, and 5 ml of concentrated sulfuric acid at 95%. Subsequently, the tubes were mechanically shaken, followed by cooling in a dark chamber. The optical density at 540 nm was read with a JASCO V-530 spectrophotometer against a blank. A standard curve was made from a glucose stock solution (1mg/ml). The total sugar concentration of the samples was determined using the regression line equation from the standard curve.
3.3.8. Determination of minerals
	The determination of minerals in the samples was made possible by the technique of inductively coupled plasma mass spectrometry (Thermo Fisher Scientific Chromatography and Mass Spectrometry Hanna-Kunath-Strasse 11, Bremen, Germany), known as ICP-MS. This consisted of adding 10 ml of hydrochloric acid (0.1 N) to 20 ml of each sample in a 200 ml flask. Then, 20 ml of deionized water were added to the flask to bring the mixture to 50 ml. Subsequently, the mixture underwent filtration using a 0.45 µm syringe filter into test tubes. Finally, 10 ml of each final solution were taken for the determination of minerals in the samples using ICP-MS (Poitevin, 2016).
3.4. Statistical analysis
	One-way analysis of variance (ANOVA) associated with Duncan's test was performed using STATISTICA version 7.0 software to compare the variables measured on the different samples. Differences were considered significant for P values < 0.05. This software also allowed the calculation of means and standard deviations of the analyzed parameters.

4. RESULTS
	The key results of the physico-chemical and biochemical parameters of this study are summarized in Tables 1 and 2.	









Table 1 : Physical and chemical parameters of cashew apple juice and sugarcane molasses
	
	
	
	
	Samples
	
	
	

	Parameters
	CAJ-YAK
	CAJ-DIM
	CAJ-BKE
	CAJ-MKN
	CAJ-VVA
	CAJ-KRG
	SCM

	pH
	4.05±0.02a
	4.07±0.02a
	4.08±0.02a
	4.05±0.02a
	4.10±0.01a
	4.08±0.02a
	5.00±0.02b

	Acidity (g/l)
	2.02±0.01a
	1.97±0.03 a
	2.74±0.32b
	2.93±0.07b
	2.94±0.02b
	2.73±0.15b
	4.13±0.1c

	Calcium (mg/l)
	178.03±0.07b
	177.76± 0.01b
	178.40±0.03c
	176.95±0.03a
	178.45±0.03c
	177.97±0.02b
	7610.42±0.02d

	Magnesium (mg/l)
	176.47±0.03d
	175.58±0.01c
	176.99±0.06e
	177.03 ±0.04e
	174.63±0.04b
	176.21±0.03d
	48.79±0.02a

	Iron (mg/l)
	46.84±0.05c
	45.32±0.02b
	47.44±0.02d
	45.23±0.02b
	47.18±0.03d
	46.47±0.03c
	4.59±0.04a

	Sodium (mg/l)
	24.05±0.03b
	23.79±0.05a
	24.02±0.04b
	24.13±0.02b
	23.95±0.03a
	23.77±0.02a
	1860.43±0.03c

	Potassium (mg/l)
	1162.11±0.74a
	1201.12±0.32e
	1177.32±0.04c
	1164.76±0.02b
	1203.01±0.03f
	1197.20±0.03d
	5431.35±0.02g

	Phosphorus (mg/l)
	172.75±0.24e
	173.45± 0.01f
	167.73±0.02d
	166.83±0.03c
	165.35±0.02b
	162.15±0.02a
	675.91±0.47g 


	
Table 2 : Biochemical parameters of cashew apple juice and sugarcane molasses
	
	
	
	
	Samples
	
	
	

	Parameters
	CAJ-YAK
	CAJ-DIM
	CAJ-BKE
	CAJ-MKN
	CAJ-VVA
	CAJ-KRG
	SCM

	Nitrogen (g/100ml)
	0.13±0.33a
	0.14±0.28a
	0.13±0.28a
	0.13±0.05a
	0.12±0.16a
	0.13±0.55a
	0.12±0.06a

	Protein (g/100ml)
	0.81±0.05b
	0.88±0.07b
	0.81±0.02b
	0.81±0.04b
	0.75±0.06a
	0.81±0.02b
	0.75±0.03a

	Vitamin C (mg/100ml)
	187.26±0.92e
	185.96±0.32d
	187.10±0.22e
	188.45±0.64f
	181.61±0.37b
	182.59± 0.48c
	0.35±0.57a

	Glucose (g/l)
	52.02± 0.05d
	51.80±0.03c
	51.72±0.04c
	51.98±0.03c
	48.82±0.05b
	55.84±0.01e
	26.94±0.02a

	Fructose (g/l)
	42.79±0.06b
	44.91±0.02c
	46.17±0.03e
	45.65±0.05d
	44.89±0.04c
	48.98±0.01f
	17.67±0.06a

	Total sugars (g/l)
	110.07±0.02e
	105.41±0.03c
	109.02±0.05d
	104.76±0.02b
	110.67±0.55f
	111.31±0.02g
	59.13±0.03a



Within the same row, mean values with different letters are significantly different; P < 0.05 (Duncan's test).
· CAJ-YAK : Cashew Apple Juice from Yamoussoukro ;
· CAJ-DIM : Cashew Apple Juice from Dimbokro ;
· CAJ-BKE : Cashew Apple Juice from Bouaké ;
· CAJ-MKN : Cashew Apple Juice from Mankono ;
· CAJ-VVA : Cashew Apple Juice from Vavoua ;
· CAJ-KRG : Cashew Apple Juice from Korhogo ;
· SCM : Sugarcane molasses
	
	Table 1 presents the physico-chemical characteristics of cashew apple juice and sugarcane molasses. The analysis of the results shows that all samples are acidic substances with pH values ranging from 4.05 ± 0.02 to 5.00 ± 0.02. This analysis reveals that there is no significant difference in the pH of the cashew apple juice samples. However, compared to the sugarcane molasses sample, there is a significant difference. This is reflected in the variable acidity of all samples (from 1.97 ± 0.03 to 4.13 ± 0.1 g/L).
	Regarding minerals (Ca, Mg, Fe, Na, K, and P), the results show that cashew apple juice and sugarcane molasses have significant concentrations, with values ranging from 23.77 ± 0.02 to 7610.42 ± 0.02 mg/L. In cashew apple juice, sodium is the least represented mineral, with a concentration ranging from 23.77 ± 0.02 to 24.13 ± 0.02 mg/L, while potassium is the most represented mineral, with proportions ranging from 1162.11 ± 0.74 to 1203.01 ± 0.03 mg/L. These values show that there is a significant difference (P<0.05) in the mineral composition of all cashew apple juice samples. As for the mineral composition of sugarcane molasses, iron is the element with the lowest concentration, with a value around 4.59 ± 0.04 mg/L, while calcium is the element with the highest concentration, with a value of approximately 7610.42 ± 0.02 mg/L. Table 1 also reveals that the mineral composition of sugarcane molasses is higher than that of cashew apple juice.
	Table 2 presents the biochemical composition of the two substrates. The results show that the nitrogen contents of all analyzed samples range from 0.12 ± 0.06 to 0.14 ± 0.28 g/100 mL. The sample with the highest nitrogen concentration is from Dimbokro (CAJ-DIM), and the lowest concentration was recorded in the Vavoua sample (CAJ-VVA) and sugarcane molasses (SCM) with identical values (0.12 ± 0.06 g/100 mL). Statistical analysis revealed that there is no significant difference in the nitrogen concentration of all samples.
	The protein content of cashew apple juice samples varies from 0.75 ± 0.06 to 0.88 ± 0.07 g/100 mL, while that of sugarcane molasses is around 0.75 ± 0.03 g/100 mL. These results show that cashew apple juice and sugarcane molasses are low in protein. The analysis of the samples reveals that there is a significant difference (P<0.05) between the protein contents of these samples.
	The vitamin C content of cashew apple juice samples varies from 181.61 ± 0.37 to 188.45 ± 0.64 mg/100 mL. Thus, the cashew apple juice richest in vitamin C is from Mankono (CAJ-MKN), while the Vavoua juice (CAJ-VVA) has the lowest vitamin C content. Furthermore, the vitamin C content of sugarcane molasses is around 0.35 ± 0.57 mg/100 mL, which shows that molasses is low in vitamin C. Therefore, the results indicate that cashew apple juice is richer in vitamin C compared to sugarcane molasses. The analysis revealed a significant difference (P<0.05) between the vitamin C contents of all samples.
	The reducing sugar content of the samples is summarized in Table 2. The glucose content of cashew apple juice samples varies from 48.82 ± 0.05 to 55.84 ± 0.01 g/L, while that of molasses is around 26.94 ± 0.02 g/L. Regarding the glucose concentration of cashew apple juices, the highest was observed in Korhogo (55.84 ± 0.01 g/L), while the lowest was from Vavoua (48.82 ± 0.05 g/L). The analysis reveals a significant difference (P<0.05) between the glucose contents of all samples. In contrast, the fructose content of cashew apple juice samples varies from 42.79 ± 0.06 to 48.98 ± 0.01 g/L, and that of sugarcane molasses is around 17.67 ± 0.06 g/L. These values show that there is a significant difference (P<0.05) in the fructose content of cashew apple juice and sugarcane molasses.
	The total sugar content of cashew apple juice varies from 104.76 ± 0.02 to 111.31 ± 0.02 g/L. As for sugarcane molasses, its total sugar content is around 59.13 ± 0.03 g/L. For cashew apple juice, Korhogo (CAJ-KRG) has the highest total sugar content, and the lowest value was observed in Mankono (CAJ-MKN) (Table 2). Statistical analysis revealed a significant difference (P<0.05) between the total sugar contents of all samples.


5. DISCUSSION
	The results showed that all samples have an acidic pH. The acidic nature of cashew apple juice may be due to its richness in ascorbic acid and phenolic compounds (flavonoids and condensed tannins). Similar findings were reported by (N'cho et al., 2024) during studies conducted on cashew apple juice for the formulation of dairy beverages. This similarity with the results of the aforementioned authors could be explained by the identical origin (Côte d'Ivoire) of the cashew apples used in both studies. Similar observations were made by (Ouattara et al., 2017) during studies on various formulations of cashew apple juice. Regarding sugarcane molasses, its acidity may be attributed to the presence of organic acids such as citric acid and malic acid. Similar results were recorded by (Palmonari et al., 2020) during analyses on the chemical composition of sugarcane and beet molasses.
	The mineral richness observed in cashew apple juice may be due to the natural composition of cashew apples (Ouattara et al., 2017a). Minerals such as Calcium (Ca), Magnesium (Mg), Iron (Fe), Sodium (Na), Potassium (K), and Phosphorus (P) are naturally present in the soil, where they are absorbed by the plant during its growth. Subsequently, at maturity, these minerals become concentrated in the fruits (Adou et al., 2012a) of these plants. As for sugarcane molasses, its mineral richness may be explained by the sugar production process, where minerals accumulate in the molasses, while cashew apple juice primarily contains sugars and water (Geremew Kassa et al., 2024). Similar findings were recorded by (Dedehou et al., 2015) for cashew apple juice during studies conducted on cashew apple juice transformation in Benin, and by (Palmonari et al., 2020) for sugarcane molasses during studies on the characterization of sugarcane and beet molasses. Furthermore, other authors have obtained similar characteristics during research on the therapeutic valorization of molasses (Jamir et al., 2021). The presence of these minerals (Ca, Mg, Fe, Na, K, and P) in cashew apple juice and sugarcane molasses indicates that these agro-resources can serve as substrates for lactic fermentations, particularly in contributing to the nutrition of lactobacilli and also stimulating their growth (Yeboah et al., 2023).
	The results revealed a low protein content in both substrates. This may be due to the natural composition of these two substrates. Indeed, cashew apples and sugarcane primarily contain carbohydrate compounds, water, and fibers. Additionally, their processing methods, which require pressing and heat, denature nutrients like proteins (Mangwanda et al., 2021). Furthermore, cultivation conditions, such as phytosanitary treatments of plants and soil quality, can influence the protein content of these products (Adou et al., 2012a). Similar findings were recorded by (Geremew Kassa et al., 2024) during studies on the characterization of sugarcane molasses.
	The results revealed that cashew apple juice is rich in vitamin C. Indeed, cashew apple juice typically has a higher vitamin C content compared to other citrus fruits like oranges. This richness may be attributed to cultivation conditions such as growth conditions. Other factors, such as sunlight, climate, soil quality, and agricultural practices, may also play a role in vitamin C concentration (Adou et al., 2012b). Furthermore, the results revealed that sugarcane molasses is poor in vitamin C. This may be due to the production process, which involves pressing and heat that denature the proteins. Similar results were reported by (Jamir et al., 2021), who observed that molasses is almost devoid of vitamin C.
	The results revealed a high concentration of reducing sugars, with higher glucose levels compared to fructose in all samples. This may be explained by the fact that naturally in fruits, glucose concentration is higher than fructose concentration. Additionally, during processing, sucrose is partially hydrolyzed, releasing more glucose than fructose (Mangwanda et al., 2021). The chemical stability of the two molecules (glucose and fructose) may also explain the higher glucose concentration. Indeed, glucose is chemically more stable than fructose, meaning it is less likely to degrade or react with other compounds during the processing or storage of these two substrates (Zafar et al., 2021). Similar findings were recorded by (Jamir et al., 2021) during studies on the therapeutic valorization of molasses.
	The results revealed a high total sugar content in all samples. The richness in total sugars of cashew apple juice and sugarcane molasses may be due to their plant origin (Geremew Kassa et al., 2024). Cashew apples, being fleshy fruits, contain simple and complex carbohydrates, which are naturally transformed into total sugars (glucose, fructose, sucrose) during maturation (Soro, 2012). Similarly, sugarcane molasses is a concentrated by-product of the sugar extraction process, which makes it naturally rich in total sugars (Palmonari et al., 2020). These results are comparable to those obtained by (Jamir et al., 2021). The nutritional and biochemical composition of these substrates necessitates their valorization into other products of economic interest.


	
4. CONCLUSION
	 The study of the physico-chemical and biochemical parameters of cashew apple juice and sugarcane molasses is a prerequisite for their valorization into other products of economic interest. The analysis focused on six (6) samples of cashew apples from different cashew nut production areas in Côte d'Ivoire (Yamoussoukro, Dimbokro, Bouake, Mankono, Vavoua, and Korhogo) and one (1) sample of sugarcane molasses provided by the Sucre Ivoire company of the SIFCA group. The results showed good mineralogical and biochemical quality of these two substrates, particularly in vitamin C and carbohydrate compounds. Indeed, the richness in carbohydrates, vitamin C, and minerals of these substrates shows that they can be used as substitutes in human and animal feed. These substrates can also be used in microbial fermentation for the production of biomolecules of interest.
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