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The present work was devoted to the chemical and biochemical 

analysis of Anacardium occidentale almonds from Côte d’Ivoire. Dried 

almonds contain a dry matter content of 96.46 ± 0.53% and 3.53 ± 

0.13% water content; They give an average oil yield of 22.01 ± 0.85%, 

in 3 hours of Soxhlet extraction. The seed is a modest source of protein 

(9.11 ± 0.26%) and contains 62.61 ± 0.46% of carbohydrates.The 

carbohydrate content gives it an appreciable energy value (573.15 ± 

0.77 kcal/100g) which is comparable to that of certain conventional 

oilseeds whose average is between 550 - 650 kcal/100g of dry matter. 

Also, this study revealed a total sugar content of 2.01 ± 0.69g/L, in 

reducing sugars of 0.05 ± 0.02 g/L, and of 0.09 ± 0.01 g/100g in 

oxalates and 1.61 ± 0.58 mg/100g in phytates. The results obtained 

clearly show the interesting dispositions of the almonds of Anacardium 

occidentale from Côte d’Ivoire; Which gives them potentially 

nutritional properties. 
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Introduction:- 
Currently, the solution of rational use and conservation of biodiversity presents a problem linked to the food security 

of the population and sustainable development. Therefore, the identification, in-depth study and application of 

promising species, as well as new crops with unique characteristics will fully resolve this problem (Katou, 2018). In 

this context, the search for new types of oilseed plants, rich in diverse properties, will present a relevant contribution 

to improving biodiversity. Among these plants we have Anacardium occidentale (Anacardiaceae). 
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Fig I:- Organs of Anacardium occidentale 

(A) Stem; (B) Leaf; (C) Flowers; (D) Fruits; (E) Nuts. (Photos taken by Katou in 2023) 

 

Indeed, the first plantations were created to fight against environmental degradation in certain regions (Koffi et al., 

2012) and since the beginning of the 2000, Anacardium occidentale of the Anacardiaceae family, has become one 

one of Côte d'Ivoire's main export crops, due to growing global demand and Africa-Asia trade. This plant is 

cultivated in almost all of the central and northern regions of the country (Ruf et al., 2019).Also, the Anacardium 

occidentale culture allows the peasants of the center and the north to not only constitute a source of social 

emancipation (Koné, 2002); but also to acquire a satisfactory income (Ricau& Konan, 2010). 

 

However, scientific work on Anacardium occidentale almonds from Côte d’Ivoire remains insufficient; This is why, 

this study initiated, will contribute to the valorization of Anacardium occidentale from Côte d'Ivoire through the 

determination of some biochemical and nutritional parameters of almonds from cashew nuts harvested from Côte 

d'Ivoire. 

 

Material and Methods:- 
1. Plant material:  

The fruits of Anacardium occidentale were harvested in Sessenouan, a village located 3km from the town of Bouaké 

(Gbeke region) in the center of Côte d’Ivoire. After harvest in june 2023, the seeds are collected. Then, they were 

roasted, shelled and the almonds obtained were dried in an air-conditioned room at 18°C for two (2) weeks, then 

stored in an oven at 50°C for 7 days. After which, they were pulverized using an agate mortar and the samples 

obtained were preserved for the various analyses. 

 

    
FigII:- Almonds (A) and seeds (B) of Anacardium occidentale. 

(Photos taken by Katou in 2023) 
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2- Analysis Methods:- 

Determination of humidity and dry matter levels: 

Humidity level: Seeds (5 g) were left to heat in an oven at 105°C until a constant mass was obtained. The humidity 

level (Hd) was determined according to the following formula (AFNOR, 1981-1982): 

Hd =
(m − m′)

m
x 100 

m: mass of seeds before drying (g) 

m’: mass of seeds after drying (g) 

Hd: humidity level (%) 

 

Dry matter rate:  

The dry matter (DM) rate was calculated as follows: 

MS(%) = 100 − Hd 

MS (%): dry matter rate 

 

Determination of the ash content: Seeds (of mass m = 0.4 g) were incinerated for 8 hours in an oven at 600°C until a 

constant mass (m') of white ashes was obtained. (AFNOR, 1981-1982). The ash content is calculated according to 

the equation: 

Ash(%) =
m′

m
x 100 

 

Extraction of fat:  

The fat is obtained by continuous extraction (3 hours) with Soxhlet (Bamba et al., 2015). The fat content calculated 

according to the formuls: 

MG (%) =
mo

m1 
x 100 

mo: mass of the extracted MG (g) 

m1: mass of the initial powder (g) 

 

Determination of protein content:  

Proteins were quantified using the Kjeldahl method (Kouamé et al., 2015). The total nitrogen content (TN) was 

determined according to the equation: 

TN =
[VHCl(b) − VHCl(e)]xNHClx 14,01

10xVsample
 

VHCl(e): volume of HCl required for sample titration (mL); VHCl (b): volume of HCl necessary for titration of the 

blank (mL); NHCl: titer of the HCl solution; Ve: volume of the test portion (mL); 14.01: atomic mass of nitrogen 

Protein content (TP) was obtained using 6.25 as the usual conversion factor: 

TP(%) = TNx 6,25 

 

Determination of total carbohydrate content and energy value: 
The total carbohydrate contents (TGT) and energy values (EV) of almonds were determined according to Koko et 

al., 2016 (Koko et al., 2016): 

TGT = 100 − (TC + TP + MG + TH) 

VE(kcal/100g) = [(TGTx4) + (TPx4) + (MGx9)] 
TC: ash content; TP: protein content; Fat content: fat content; TH: humidity level 

 

Determination of sugar content: 

• Preparation of the carbohydrate extract: Two (2) g of Anacardium occidentale powder were macerated in 10 

mL of 80% ethanol with stirring for 15 min at room temperature. The whole was centrifuged at 3000 rpm three 

times for 5 min. The collected supernatant was reduced until a viscous solution was obtained, which was made up to 

25 mL with distilled water (Kouamé et al., 2015). 

• Determination of the total sugar content (ST): The total sugar contents were determined from the glucose 

calibration line (from 0.067 to 1 mg/mL), under the same conditions as the carbohydrate extract (Alaoui, 1994). 

• Determination of the reducing sugar (SR) content: 300 µl of 3,5-dinitrosalycilic acid (DNS) were added to 150 

µl of carbohydrate extract. The mixture was incubated for 5 min in a boiling water bath, then 2 mL of distilled water 
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was added to the cooled mixture. The reducing sugar content was determined from the glucose calibration line 

(0.067 to 1 mg/mL) (Yao et al., 2015), after reading at 540 nm. 

 

Determination of the phytate content:  

The phytate content from a calibration curve carried out with phytic acid (0 to 10 mg/mL) in mg phytic acid 

equivalent (EAP)/100g of dry matter ( MS) according to the method described by Kwanyuen (Kwanyuen and 

Burton, 2005). 

 

Determination of the oxalate content:  

The method described by Day (Day & Underwood, 1986) and taken up by Agbaire (Agbaire, 2011) made it possible 

to determine the oxalate content (TO), expressed in mg/100g of DM, and calculated according to the equation: 

TO(mg/100g) =
2,2 xVeqx 100

me
 

Veq: volume of KMnO4 used for the titration (mL); me: mass of the sample (g). 

 

Results and Discussion:- 
Table 1 presents the different contents of dry matter, moisture, ash, fat, proteins, carbohydrates and the energy value 

of Anacardium occidentale almonds. 

Table 1:- Biochemical parameters of Anacardium occidentale. 

Parameters Mean Value ± ET 

Humidity (%) 3,53 ± 0,13 

Dry matter(%) 96,46 ± 0,53 

Ash (%) 2,72 ± 0,19 

Fat (%) 22,01 ± 0,85 

Protein (%) 9,11 ± 0,26 

Carbohydrates 62,61 ± 0,46 

Energy Value (kcal/100g) 573,15 ± 0,77 

 

1. Dry matter content, ash and humidity level:  

The ash content is 2.72 ± 0.19%. Also, it seems useful to note that the dry matter levels of Anacardium occidentale 

almonds are slightly higher than those of oilseeds (90-95%) (Saki et al, 2005). The water content of dried 

Anacardium occidentale almonds used for oil extraction in the laboratory is 3.53 ± 0.13%. This relatively low value 

ensures good storage of the almonds for the various subsequent analyzes and a better oil yield (Saxhold, 2009). 

 

2. Fat content: 
The extraction of the fat with a Soxhlet made it possible to obtain an average oil content of 22.01 ± 0.85. 

Furthermore, we note that this value is comparable to that of soybeans (19.2%) (Saxhold, 2009) but lower than those 

of certain edible oilseeds such as sunflower seeds (55.5%), peanuts ( 45-50%), sesame (49.7%), cashew (49.5%), 

palm kernel (48%) (Saxhold, 2009), corn (18%-50%) (Kapseu, 1997). 

 

3. Protein content, total carbohydrates and energy values of Anacardium occidentale almonds:  

The protein content of Anacardium occidentale almonds from Ivory Coast (9.11 ± 0.26%) is lower than those of 

protein crops known as peanut seeds (24.9%), sunflower (21.3%), flax (20.2%) (Saxhold, 2009), hemp (22.2%), 

cotton (21.3%), coconut (23.7%) (Foidl, 2001); Which indicates that the organ studied is not a protein crop. The 

total carbohydrate content (62.61 ± 0.46%) allows the strengthening of its energy value. Indeed, the determined 

energy value (573.15 ± 0.77 kcal/100g) coming from lipid, protein and carbohydrate intake, is within the margin of 

that of oilseeds, most often between 550 and 650 kcal/100 g of DM (Dahouenon, 2012). From this point of view, the 

plant studied would find use in the prevention of cases of malnutrition because it constitutes a significant energy 

source. 

 

4. Content of reducing sugars and total sugars: 
Present in cereals from 1 to 4% (Subramanien et al., 1981), total and reducing sugars, most often, are responsible for 

the sweetness of a food. The plant material studied contains 2.01 ± 0.69 g/L of total sugars and 0.05 ± 0.02 g/L of 

reducing sugars (Table 2); When the sugar content is low, the food can be recommended for diabetics (Kouamé, 

2015). 
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5. Analysis of the antinutrient composition of Anacardium occidentale almonds:  

The results recorded in Table 2 showed that Anacardium occidentale almonds contained phytate contents of 1.61 ± 

0.58 mg/100g and oxalates of 0.09 ± 0.02g/100g. The oxalate value is relatively low and lower than that of Nigerian 

Tigernut (Cyperus esculentus L.), with an oxalate content of 0.25 ± 0.65 (Ekeanyanwu, 2010); It should also be 

noted that the phytate content is lower than that of certain seeds or tubers: wheat (0.3-1.4 g/100g), corn (0.8-2.2 

g/100g), rice ( 0.8-1.0 g /100g) (Reddy, 2002) and also, the phytate content of Nigerian Tigernut (Cyperus 

esculentus L.) which is 1.97 ± 0.69 mg/100g (Ekeanyanwu, 2010) . It should be remembered that the high presence 

of phytates in biological systems allows the chelation of divalent metals such as calcium, magnesium or blocks the 

absorption of essential minerals in the intestinal tract (Dan, 2005), thus reducing their bioavailability. (Oberleas, 

1973). 

 

Table 2:- Some antinutrients present in Anacardium occidentale. 

Parameters Mean Value ± SD 

Reducingsugars (g/L) 0,05 ± 0,02 

Total sugars(g/L) 2,01 ± 0,69 

Phytates (g/100g) 1,61 ± 0,58 

Oxalates (g/100g) 0,09 ± 0,01 

 

Conclusion:- 
This study showed that Anacardium occidentale almonds from Côte d’Ivoire are an excellent source of nutrients, 

rich in carbohydrates, modest in lipids and proteins. They have a very appreciable energy potential (573.15 ± 0.77 

kcal/100g) and a low level of antinutrients (oxalates and phytates). The low water content of the dried materials 

ensures good storage and preservation of the almonds. Furthermore, the results obtained from the various analyzes 

revealed the nutritional properties of Anacardium occidentale almonds which will have to be confirmed in the 

continuation of our work on this plant. 
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