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Abstract  

 

This study was conducted to determine the physical characteristics of the hazelnut in two forms and to evaluate the 

impact of cooking on the physicochemical properties. The results showed that the weight of the African hazelnuts ranged 

from 5.03±0.81 to 22.15±3.93 g, lengths ranging from 2.0±0.07 to 3.56±0.15 cm, widths from 3.29±0.31 to 3.29±0.31 

cm. Lengths and widths of whole fruits and seeds showed no significant differences (p <0.05). The most dominant 

parameters are carbohydrates, fats and proteins. Fat (33.92±6.02-31.73±3.08), protein (11.29±2.15-10.20±2.28), fiber 

(2.37±0.67-1.45±0.05) and dry matter (94.92±0.47-93.63±1.91) contents (%) decreased significantly (p <0.05) after 

cooking, while carbohydrates (52.15±4.37-55.75± 5.62) reducing sugars (1.25±0.11-2.08±0.35) and total sugars (5.58 ± 

0.87 -6.15±1.3) contents increased. Mineral composition of African hazelnut flours is dominated by potassium, 

magnesium, phosphorus and calcium. The potassium (5582.15±58-5314.65±204 mg/Kg), magnesium (5243.8±226 -

4003.8±177 mg/Kg), manganese (31.53±0.8 -30.93±0.7 mg/Kg), iron (30.33±0.45-26.25±0.32 mg/Kg), calcium 

(1925±63-1167.7 ±18 mg/Kg) and sodium (255±3.54-241.7±1.92 mg/Kg) contents decreased after cooking while zinc 

content (21.47±1.27-241.7 ± 1.92 mg/Kg) increased. 
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INTRODUCTION 

In africa, forest products have for centuries 

played an important role in commercial food 

production. They still contribute to poverty reduction 

and food security for forest dwellers in developing 

countries. Indeed, many plant extracts of natural origin 

usefully complement agricultural production as 

emphasized [1]. Rural african communities have 

excellent knowledge of traditional value and properties 

of many plant species still underutilized. These are wild 

or cultivated plants whose potential utility have been 

little exploited commercially, but are a support for 

economic survival and food for local populations [2]. 

The lack of scientific and technical information 

(distribution, ecology, uses, domestication, 

improvement of production, harvesting, processing and 

trade opportunities) on these neglected resources is 

probably the biggest constraints to their development 

[3]. However, it is pertinent to acknowledge the 

contributions of these neglected resources to the 

household economy, food security, national economy 

and some ecological objectives such as the conservation 

of biodiversity [4]. This is the case of coula edulis, a 

lesser known non timber forest product which has not 

yet been the subject of scientific studies. The tree 

belongs to the family olacaceae which comprised of 

about 250 species [5]. Coula edulis is a medium sized, 

evergreen tree growing to a height of 25-38m with 

dense crown that can cast deep shade. The plant flowers 

between january and may [6]. They can grow under 

plantation condition as a timber plant. [6] also described 

the fruit as a nut, ellipsoidal in shape being about 3-4cm 

long with flesh 5-6mm thick surrounding the kernel. 

Coula edulis is a tree in the genus coula, native to 

tropical western africa from sierra leone to angola. It is 

plentiful in the democratic republic of congo, nigeria 

and sierra leone. It prefers tropical regions and it is 

tolerant of light shade. It can be found in the top canopy 

of forest as well as the lower storey and has no special 

soil requirements [7]. The main period of flowering is 

largely dry season from june to august in cote d’ivoire. 

African hazelnut are usually found under the mother 

trees. The kernel shell is extremely hard and makes 

germination difficult [7]. Indicated that germination is 

very slow and staggered (3 to 24 months). African 
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hazelnut are used in a variety of ways; it can be boiled, 

roasted and fermented, can be used in recipes and 

mixed with meats [8]. It is also a source of cooking oil 

and ground flour [6]. African hazelnuts are rich in 

linoleic acid, and in consequence contribute poly- 

unsaturated fatty acids [9]. Coula edulis is a lesser 

known tree nut which is underutilized despite the 

nutritional benefits associated with tree nuts 

consumption. They are wild nut and are not commonly 

cultivated in our present environment. Thus, their 

potential utility has not been exploited commercially or 

at home use, resulting to no known products made from 

them.   Germination of african hazelnut (coula edulis) is 

very low and staggered (3 to 24 months) with a 

germination rate considered very low (10 to 20%). The 

difficulty of germination is one of the main causes of 

the absence of local agro forestry systems [8]. African 

hazelnut (coula edulis) is the one variety grown in cote 

d’ivoire.  

 

The current study investigates the physical and 

physicochimical parameters of African hazelnut (Coula 

edulis) and the impact of cooking.  

 

MATERIALS AND METHODS 
Materials 

Hazelnuts  Coula  edulis (Figures 1 and 2) 

used for this work were randomly harvested at maturity 

from a  farm in Azaguié (South, Côte d’Ivoire). The 

raw materials were physically examined to ensure 

disease-free. Then, they were immediately transported 

to the Laboratory of Biocatalysis and Bioprocesses 

(Abidjan, Côte d’Ivoire). All the chemicals, reagents 

and solvents used in the experiments were of analytical 

grade and were products of Sigma Chemical Co. (St. 

Louis, MO). 

  

 
Fig-1: African hazelnuts (Coula edulis B.) 

 

 
Fig-2: African hazelnuts (Coula edulis B.) seeds 

 

METHODS 
Physical analyses 

Two hundred  african hazelnuts (coula edulis) 

collected were divided into two lots of one hundred 

hazelnuts. Lot one consists of whole hazelnuts (figure 

1) and lot two of  hazelnut seeds (figure 2). linear 

dimensions, i.e. length (l), width (w) were measured by 

using a digital caliper (inox hardened) with a sensitivity 

of 0.01 mm. african hazelnuts (fruit and seeds) weight   

were measured by using a digital balance (sartorius) 

with a sensitivity of 0.001 g. 

 

Processing of Coula edulis into flours 

Five (5) kg of hazelnuts (Coula edulis) were 

peeled with a stainless knife to obtain hulls. These 

shells were broken with this same knife to extract the 

seeds. Seeds obtained were washed with distilled water, 

wrung on wattman paper (number one) and weighed. 

They were split into two  lots of more or less equal 

masses. The seeds of batch 1 (1.5 kg) remained raw. 

The seeds of batch 2 (1.5 kg) were boiled with distilled 

water (two liters) for 20 min on a SCHOTT heating 

plate. All the seeds of each batch were then oven-dried  
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(55 °C, 48 hours). The dry seeds of each lot were 

crushed with a porcelain mortar and then ground in a 

MOULINEX mixer. The flours obtained were sieved 

using an AFNOR sieve with a mesh size of 250 μm 

(Figure-3).

 

 
Fig-3: Manufacturing processes for Coula edulis seeds flours 

 

Proximate composition  

The dry matters contents of the flours from 

African hazelnuts (Coula edulis) were determined by 

drying in an oven at 105ºC during 24 h to constant 

weight [10]. Fat contents were determined by 

continuous extraction in a Soxhlet apparatus for 8 h 

using hexane as solvent [10] .The  protein contents 

were calculated from nitrogen contents (N x 6.25) 

obtained using the Kjeldahl method [10]. The crude 

fiber contents were determined according to standard 

method [10]. The total ash contents were determined by 

incinerating flour (3 g) in a furnace at 550ºC for 6 h, 

then weighing the residue after cooling to room 

temperature in a desiccator [10]. The method [11] was 

used for the total sugar contents analysis. The reducing 

sugar contents were determined [12]. The method of 

extraction of hazelnut starch was carried out [13, 14]. 

The carbohydrate contents were determined by 

deference that is by deducting the mean values of other 

parameters that were determined from 100. Therefore 

% carbohydrate = 100-(% moisture +% crude protein + 

% crude fat + crude fibre + % ash). Caloric energy was 

calculated according to Atwater general factor system 

[15].  

 

Mineral Composition  

The minerals, such as calcium, manganese, 

iron, magnesium, sodium, potassium and zinc of flours 

from African hazelnut  (Coula edulis) were analyzed 

[16] with an atomic absorption spectrophotometer (Pye-

Unicam 969, Cambridge, UK). Phosphorus contents 

were estimated colorimetrically (UV-visible 

spectrophotometer, JASCO V-530, Model Tudc 12 B4, 

Japan Servo Co. Ltd., Indonesia), using potassium 

dihydrogen phosphate as the standard  [17]. 

 

Statistical Methods  

All the data were analyzed using the SPSS 20 

statistical software for analysis of variance using 

ANOVA and Duncan’s least significant difference 

(LSD at p < 0.05) for statistical significance. 3 

duplicates with a replicate were considered in this 

research, and data was reported as the mean ± standard 

error of the mean. 

 

RESULTS AND DISCUSSIONS 
Physical parameters 

The mean values of dimensions (Length, 

width) and weight of African hazelnut (Coula edulis) 

are given in Table-1. Linear dimensions in hazelnuts 

can be useful for aperture size of machines, particularly 

in separation, and may also be useful in estimating the 

size of machine components. The whole fruit and seeds 

of Coula edulis are larger in size than the same organs 

of hazelnuts Corylus avellana [18-20]. Indeed Corylus 

avellana seeds are 1.50cm (length) and 1.39cm (width) 

[21]. Corylus avellana fruits are 1.98 cm (length)  and 

1.81 cm (width)  [19]. The weight (g),  length (cm)  and 

width (cm) of four major commercial turkish  hazelnuts 

varieties varied from 1.483 to 2.134, 1.56 to 1.98,  1.66 

to 1.89  respectively [21]. These differences could be 

the result of the individual properties of hazelnut 

varieties and environmental and growth conditions 

(Akinci & Ozdemir, 2004). High dissimilarity among 

our results and results observed by above authors about 

European hazelnuts (Corylus sp.) could be connected 
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with genetic differences, pedo-climatic conditions and 

cultural practices [22-24]. The knowledge of physical 

properties of agricultural products is very essential for 

the design of suitable machine and equipment for the 

production, handling, processing and storage of these 

products  [25]. 

 

Table-1: Physical parameters of African hazelnut (Coula edulis B.) 

Physical  

parameters 

African hazelnut (Coula edulis B.) 

Shapes    Raw 

Weight (g) Whole fruit  22.15±3.93
a
 

Seed 5.03±0.81
b
 

Lenght (cm) Whole fruit  3.56±0.15
a
 

Seed 2.0±0.07
b
 

Width (cm) Whole fruit  3.29±0.31
a
 

Seed 1.97±0.07
b
 

Data are means  ± SD of triplicate determinations 

 

Physicochemical Properties 

The physicochemical properties of Coula 

edulis flours are given in table 2. When fruits or 

vegetables are heat treated, several reactions, both 

chemical and enzymatic occur. The high dry matter 

content would reflect low content of moisture that 

might be favourable for prolonged storage of hazelnut 

seed flours. This result indicated lower content of water 

activity in cooked samples, which plays a vital role in 

food storage [26]. Cooking caused a significant 

decrease in dry mater content for the seeds. Similar 

results were obtained [27]. These decreases might be 

attributed to their diffusion into cooking water [28]. 

  

Fat content of Coula edulis seeds flours 

decreased from 33.92±6.02 to 31.73±3.08 during 

cooking. These fat values were below 50%, a content 

corresponding to the studies of some researchers on 

European hazelnuts (Corylus sp.) [29-33]. The decrease 

in the fat content might be due to an increase in lipase 

activity and denaturation of the lipid fraction during the 

preservation treatment [34]. The decrease in lipids 

might be due to the denaturation and breakdown of the 

lipids into glycerol and fatty acids [35]. Diets high in 

hazelnuts and other tree nuts resulted in lowered LDL 

cholesterol reduced inflammation and improved blood 

lipids [36, 37]. 

 

Protein content of Coula edulis flours  ranged 

from 11.29±2.15 to 10.20±2.28 %. These values are 

lower than the values of English walnut (15.23%) and 

hazelnut (14.95%) [38]. The nutritional composition of 

foods generally differ significantly depending upon 

variety and geographical origin [39]. Storage and 

method of processing/sample preparation [40].  Thus 

Coula edulis can contribute significantly as part of the 

recommended human daily protein requirement of (10-

30g) [41]. Decrease in protein contents (from 

11.29±2.15 to 10.20±2.28) of African hazelnuts (Coula 

edulis B.) seeds flours after cooking could be explained 

by solubilization of soluble protein fractions in cooking 

in water [42]. This result agreed with a decrease of the 

protein content in some cooked vegetables [42]. 

 

Ash content gives an indication of minerals 

present in a particular food sample and it is very 

important in many biochemical reactions which aid 

physiological functioning of major metabolic processes 

in the human body [43]. Ash content in Coula edulis 

flours ranged from 2.21±0.87 to 2.10±0.38
 
%. Decrease 

in ash contents may be due to leaching of minerals in 

boiling water. 

 

Reducing sugars content in Coula edulis flours 

(1.25±0.11-2.08±0.35 %) was found to be higher than 

those of several tropical yam flours (0.12-1.03%) [44].  

It has been suggested that reducing sugars in flour may 

cause caking and damping during their storage because 

of sugars hygroscopic property. Indeed, sugars may be 

desirable in bakery products like bread and cake where 

the tenderizing effects positively affect texture and 

where sugars serve as substrate for fermentation of the 

dough  [45]. 

 

As shown in Table-2, carbohydrate values of 

Coula edulis seeds flours ranged from 52.15±4.37 to 

55.75±5.62 %  and show to be the most important 

biochemical component. The high carbohydrates 

contents in Coula edulis flours makes it an energy food. 

The carbohydrate contents of flour increased 

significantly (p0.05) with cooking time. This may 

have been due to the fact that carbohydrates may have 

absorbed water to bulk up via cross-linking reaction 

probably induced by heat generated by cooking [46].  

 

The increase in carbohydrate content with 

cooking might be due to the destruction of hazelnuts 

cell walls that causes an increase in solubility of 

carbohydrates in water. A smaller increase of 

carbohydrates in boiled sample might be due to the fact 

that when the cell walls are destroyed, the 

carbohydrates might have leached into the boiling water 

before the extraction for analysis.  

 

Starch content of Coula edulis flours are 

similar to various tubers and starchy roots [13] on  taro 

(Colocassia esculenta) starches  and various tropical 

food crops between 96.8% and 97.7% respectively [47, 

48]. 
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Energies values of Coula edulis flours 

(559.04-548.97 Cal/100g) are higher than those of yam 

(Dioscorea spp) tubers (373-391 Cal/100g), cassava 

(Manihot esculenta) roots (376-391 cal/100 g)  [49], 

sweet potato tubers (366-370 Cal/100 g) [49] and taro 

(Colocassia esculenta) (385-390 Cal/100 g)  [47]. 

 

Table-2 : Physicochemical properties of African hazelnut (Coula edulis B.) flours 

 

Properties (%) 

African hazelnut (Coula edulis B.) flours 

  Raw Cooked (20 min) 

Dry matter 94.92±0.47
b
 93.63±1.91

b
 

Fat 33.92±6.02
a
 31.73±3.08

a
 

Protein 11.29±2.15
a
 10.20±2.28

b
 

Ash 2.21±0.87
a
 2.10±0.38

a
 

Carbohydrate 52.15±4.37
a
 55.75±5.62

a
 

Starch 44.51±4.05
a
 44.38±3.65

a
 

Total sugars 5.58±0.87
a
 6,15±1.3

a
 

Reducing sugars 1.25±0.11
a
 2.08±0.35

b
 

Fiber 2.37±0.67
a
 1.45±0.05

b
 

Energy value (Kcal/100g)  

559.04 

 

548.97 

Data are means  ± SD of triplicate determinations 

 

Mineral Composition 

The result presented in Table-3 showed the 

mineral composition of Coula edulis flours (raw and 

boiling). Minerals are important to diet because of their 

physiological and metabolic function in the body. The 

mineral elements found in this study are similar to 

Turkish hazelnut varieties [51-53, 28]. 

 

Hazelnuts Coula edulis are also a great source 

of magnesium (5243.8±226 and 5314.65±204 mg/Kg), 

which has been proven to decrease the risk for diabetes 

and helps to regulate the balance of calcium and 

potassium and is crucial to blood pressure [54]. Proven 

to improve glucose intolerance, hazelnuts’ high levels 

of manganese are also helpful in the fight against 

diabetes when used as a diet supplement [55].  

 

Decrease of potassium (from 5582.15±58 to 

5314.65±204 mg/Kg) and magnesium (from 

5243.8±226 to 4003.8±177 mg/Kg) contents may be 

because of its leaching into the water during boiling 

[56].  

 

Presence of Fe, Zn  in hazeluts flours make 

hazelnut interesting for human diets, and especially for 

electrolyte balance [57]. The ratio of K/Na in any 

food is an important factor in prevention of 

hypertension and arteriosclerosis, with K 

depresses and Na enhances blood pressure [58]. 

The ratio of K/Na (21.89 and 21.98) in Coula 

edulis flours were higher than  in the fruits of  

P.roxburghii (17.68), T.bellirica (15.82) and 

compared well with some wild fruits such as 

B.sapida  [56]. Therefore consumption of hazelnuts 

Coula edulis  would probably reduce high blood 

pressure diseases because their K/Na is greater 

than one [59]. 

 

 

Table-3: Mineral composition of African hazelnut (Coula edulis) flours 

 

Parameters (mg/Kg) 

  African hazelnut (Coula edulis B.) flours 

Raw Cooked (20 min) 

Phosphore 4143±81
a
 4150±146

a
 

Potassium 5582.15±58
a
 5314.65±204

b
 

Magnesium 5243.8±226
a
 4003.8±177

b
 

Manganese 31.53±0.8
a
 30.93±0.7

b
 

Fer 30.33±0.45
a
 26.25±0.32

b
 

Calcium 1925±63
a
 1167.7±18

b
 

Zinc 21.47±1.27
b
 22.83±0.78

a
 

Sodium 255±3.54
a
 241.7±1.92

b
 

K/Na 21.89 21.98 
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