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Abstract: Cocos nucifera L. is the most important coastal crop in Cote d'Ivoire and its production is the main source of
income for farmers. Some 53 coconut cultivars have been developed by the Marc Delorme Coconut Research Station of the
Centre National de Recherche Agronomique to provide producers with high-yielding, disease-resistant planting material.
However, few data on the biochemical variability of the kernels of these coconut cultivars is known. Therefore, the nutritive
characterization of coconut kernels is necessary for the selection of nutrient-rich cultivars for coconut breeding programs and
for coconut food valorization. The present study was carried out to evaluate the nutritive composition of four coconut kernel
cultivars selected at different maturity stages at the Marc Delorme Coconut Research Station of the National Centre for
Agricultural Research. The ANOVA results show a significant effect (p<0.05) of coconut cultivar and maturity stage on kernel
nutritive parameters. Moisture, carbohydrate and soluble sugars contents were maximal at 10 months and decreased significantly
(p<0.0001) during kernel maturation. Protein, fat, fibre, ash, minerals and amino acids increased significantly (p<0.05) and were
maximal at 12 months. The improved West African Tall (WAT") coconut kernel contains minimum moisture (5.07%),
maximum fibre (11.29%), fat (55.42%) and energy (607,41 kcal/100g), while the improved Rennell Island Tall (RIT") contains
maximum carbohydrates (32.13%), reducing sugars (2.78%) and protein (8.63%). The improved hybrid PB113" also contains
maximum ash (1.56%), total sugars (7.24%) and non-reducing sugars (4.98%). Potassium (62488.50 — 74104.34 ppm) and
histidine (654.66 — 1287.44 mg/100g) were the predominant minerals and amino acids in coconut kernel. The hybrid cultivars
(PB113" and PB121") generally had higher mineral and amino acid contents than the tall cultivars (WAT" and RIT"). These
results suggest that there are differences in the nutritional composition of Cocos nucifera kernels between cultivars depending
on the stage of maturity. The data obtained will provide useful information for the selection of coconut cultivars and their use
in food products.

Keywords: Cocos nucifera, Cote d'Ivoire, Kernel, Cultivar, Maturity, Nutritive, Valorization

tree with social, cultural, economic and environmental
importance to communities and contributes to sustainable
development [1, 2]. It is a multifunctional resource that
provides livelihoods for more than 100 million people living

1. Introduction

The coconut palm (Cocos nucifera L.) is a resilient fruit
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in fragile coastal areas [2, 3]. Its fruit provides several food
co-products. All these co-products of coconut make it an
important food system for food security. In Céte d'Ivoire,
coconut is grown on 50,000 ha and is the main cash crop,
providing income for more than 20,000 families living in
coastal areas [4]. Much research has been conducted to
improve the profitability of this coconut palm by developing
more than 53 coconut cultivars with high nut yields [5].
However, the profitability of coconut remains low because
copra, a non-food product without quality standards, is the
main valorization of the coconut, although the coconut kernel
is a rich source of nutrients. Thus, for a better valorization of
coconut, some biochemical characterizations of coconut
kernel cultivars have been carried out by several authors [6-9]
in order to know the nutritive potentials of Ivorian coconut
kernel. However, few data on the biochemical composition of
coconut kernel such as nutrients, minerals, amino acids and
bioactive compounds during kernel maturation of many other
cultivars remain unknown and yet the quality of coconut
kernel varies considerably among cultivars, because some
cultivars are known to produce good quality coconut kernel
with high oil content, total sugar in water and tasty white
kernel [10]. Therefore, the aim of this study was to evaluate
the inter-cultivar differences in the nutritive composition of
the coconut kernel of four selected improved cultivars during
coconut maturation. The results of this study will be useful as
information for coconut breeders in cultivar selection
programs, and for better valorization of coconut kernel-based
food products and by-products.

2. Materials and Methods
2.1. Plant Materials

Figure 1. Sample of coconut powders at 10" (4), 11" (B) and 12" (C) month
of maturity.

Fresh mature coconut at 10, 11 and 12 months per cultivar
from four improved coconut, West African Tall (WAT"),
Rennell Island Tall (RIT"), PB121" (Malayan Yellow Dwarf x
West African Tall") and PB113" (Cameroon Red Dwarf x
Rennell Island Tall") hybrids were randomly harvested from
healthy adult, asymptomatic and selected palms, all of the
same age and under similar management practices at the Marc
Delorme Coconut Research Save Experimental Station. They
were cleaned, dehusked and deshelled to separate the fresh

kernel from the shell, while the coconut water was poured into
a container and stored for future use. The kernels were cut into
small pieces and bleached in a hot water bath for 5 minutes.
After bleaching, the kernels were ground in a Moulinex, dried
in a hot air oven at 40°C for 6 hours and sieved through a 250
pum sieve to obtain powders (Figure 1).

2.2. Proximate Composition Analysis

Proximate composition was determined using standard
analytical methods [11]. Briefly, moisture content was
determined by drying samples in a hot air circulating oven
(Eagle, WI, USA) at 105 = 2°C until a constant weight was
obtained. Total nitrogen was determined by the Kjeldahl
method using a digestion and distillation apparatus and the
nitrogen to protein content was calculated using a conversion
factor of 6.25 for all samples. Crude Fat content was
determined by continuous extraction in a Soxhlet apparatus
for 8 h using hexane as solvent. Crude ash content was
determined by burning powder in a muffle furnace at 550°C
until the sample was free of carbon, cooling in a desiccator and
calculating the amount of ash. Crude fibre was determined
after digestion of a known weight of fat-free sample in
refluxing 1.25% sulphuric acid and 1.25% sodium hydroxide.
The amount of total soluble sugars was estimated using the
phenol-sulphuric acid reagent method [12]. and reducing
sugars using 3,5-dinitro-salicylic acid [13]. The available
carbohydrate and non-reducing sugars content was calculated
by difference. Energy value was calculated using the
conversion factors [14].

2.3. Mineral Analysis

The mineral content was estimated by ashing the kernel
powder sample (5 g) at 550°C in a muffle furnace (Pyrolabo,
France). The ash was boiled in a beaker with 10 mL of 20%
hydrochloric acid and then filtered into a 100 mL standard
flask. This was made up to the mark with deionized water. The
minerals were determined by inductively coupled plasma
mass spectrometry (ICP-MS, Thermo Scientific). All values
are expressed as ppm.

2.4. Amino Acid Analysis

Amino acid analysis of each coconut kernel sample was
performed on an Applied Biosystems Model 172 A
high-performance liquid chromatograph (Applera Corp,
Foster City, Calif., U. S. A.) equipped with a PTC RP-18
column (2.1 mm x 22 cm). Prior to injection, the proteins of
each sample were hydrolyzed by 6 M HCI with phenol (1%) at
150°C for 60 min in the Pico-Tag system (Waters, Milford,
Mass., U. S. A.). The resulting phenyl isothiocyanate amino
acid derivatives were eluted by HPLC. Sodium acetate (45
mM, pH 5.9) and sodium acetate (105 mM, pH 4.6; 30%) and
acetonitrile (70%) were used as buffers. All values are
expressed in mg/100g.

2.5. Statistical Analysis

All experiments in this study were performed in triplicate (n
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= 3) and results are expressed as mean =+ standard deviation.
Two-way analysis of variance ANOV A was performed on the
complete data set to test the main effects of cultivar and
maturity stage on the nutritive characteristics of coconut
kernel. Means with significant differences were separated
using Student Newman-Keuls post hoc test. Analyses were
carried out using XLSAT statistical software.

3. Results and Discussion
3.1. Results

3.1.1. Proximate Composition
The proximate composition (g/100g) of coconut kernel
samples according to maturity are tabulated in Tables 1 and 2.

The improved West Africa Tall (WAT") coconut kernel had
minimum moisture (5.07), maximum fibre (11.29), and fat
(55.42) at 12 months. The improved Rennell Island Tall (RIT™)
coconut kernel had maximum carbohydrates (32.13), reducing
sugars (2.78) both at 10 months and protein (8.63) at 12
months. The improved hybrid PB113" coconut kernel had
maximum ash (1.56) at 12 months, maximum total sugars
(7.24) and non-reducing sugars (4.98) at 10 months. The fibre,
ash, fat and protein contents in coconut kernel increased with
coconut maturation, while the moisture, carbohydrate and
soluble sugar contents decreased. Based on the results of the
analysis of variance test, cultivar and maturity factors had
significant effects (p<0.05) on the proximal composition of
coconut kernel.

Table 1. Inter-cultivar differences in proximate composition (g/100g dry matter) of the coconut kernels from Céte d'lIvoire.

Cultivar Month Moisture Fibre Ash Protein Fat
10 9.13 +0.05" 5.09 + 0.058 0.96 + 0.028 5.56+0.10" 47.13 +£0.06"
RIT" 11 6.48 +0.04¢ 9.01+0.04¢ 1.13£0.02° 8.16+0.03° 4931 +0.10¢
12 5.27 +0.02" 9.78 +£0.12° 1.17 £ 0.02¢ 8.63 + 0.04 51.15 + 0.04°
10 8.19 +0.07° 6.27+0.03" 0.88 +0.02" 4.43 +0.08* 49.54 +0.16%
WAT" 11 5.35+0.03" 10.67 £0.13° 0.96 +0.018 7.05 + 0.058 52.08 £0.17°
12 5.07 +0.02' 11.29 + 0.06* 1.06 +0.05" 7.46 + 0.03° 55.42 +0.34°
10 10.45 +0.03 4.59+£0.05" 1.29+£0.01° 4.96+0.10° 4727 +0.13°
PB113" 11 6.47 +0.02¢ 7.78 + 0.06° 1.42+£0.03° 7.22+0.05° 49.35+0.70¢
12 6.25 +0.04° 8.88 + 0.05¢ 1.56 +0.03" 7.68 +0.09¢ 50.97 +0.41°
10 10.37 £ 0.03 4.87 +£0.06° 1.23 +0.06¢ 5.13 +0.05' 48.70 + 0.24°
PB121" 11 6.15+0.02° 7.89 + 0.06° 1.39+0.01° 7.26 +0.03" 50.44 £ 0.49°
12 6.02 £ 0.06% 9.01 +0.09¢ 1.42 +0.02° 7.85 + 0.06° 51.04 +0.18°
Statistical significance of the sources of variation (probability>F) from ANOVA
Cultivar (C) <0.05 <0.0001 <0.0001 <0.0001 <0.0001
Month (M) <0.05 <0.0001 <0.0001 <0.0001 <0.0001
CxM <0.05 <0.0001 <0.05 <0.0001 <0.0001

Values are expressed as Mean + Standard Deviation (n = 3 trials). Mean values in the same column with different superscript letters were significantly different

from each other (p<0.05)

Table 2. Inter-cultivar differences in proximate composition (g/100g dry matter) and energy value (kcal/ 100g) of the coconut kernels from Céte d'Ivoire.

Cultivar Month Carbohydrate T. sugars R. sugars NR. sugars Energy (kcal/100g)
10 32.13 £0.15 6.72 +0.23" 2.78 +£0.16" 3.94 +0.04° 574,90 +0,11°

RIT" 11 25.91 +0.22° 5.30+0.38" 2.57+0.25° 2.73+0.12" 580,10 + 0,22°
12 24.01 + 0.46% 475+ 0.25' 2.15+0.32¢ 2.60 £ 0.02° 590,88 + 2,08
10 30.69 +0.19° 4.72+£0.29" 1.43+£0.33! 3.28 +0.10¢ 586,37 + 1,05

WAT" 11 23.89 +0.28" 3.77+0.32) 1.14£0.26’ 2.63+0.07" 592,51 +0,51°
12 19.71 £ 037 3.35+0.33" 0.85+0.62¢ 2.49 +0.028 607,41 + 1,52°
10 31.44+0.13 7.24 £0.37 226 +0.54° 4.98 +0.02° 571,02 + 0,458

PB113" 11 27.77 +0.72¢ 6.04 £ 0.42¢ 1.89 +0.52¢ 4.15+0.05" 584,08 + 3,424
12 24.67 +0.55% 5.14 +0.44" 1.65 +0.738 3.49+0.25" 588,07 + 1,70
10 29.69 + 0.28° 6.36 +0.29° 2.25+0.62° 4.11+0.02% 577,63 + 1,26

PB121" 11 26.86 + 0.41° 5.70 £ 0.36° 1.75 +0.43° 3.95 £ 0.08° 590,48 + 2,63%
12 24.66 +0.17¢" 497+0.51¢ 1.58 £ 0.42" 3.39+0.01¢ 589,41 + 0,96

Statistical significance of the sources of variation (probability>F) from ANOVA

Cultivar (C) <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Month (M) <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

CxM <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

T: total, R: reducing, NR: non-reducing. Values are expressed as Mean + Standard Deviation (n = 3 trials). Mean values in the same column with different

superscript letters were significantly different from each other (p<0.05)
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3.1.2. Mineral Composition

The mineral concentration (ppm: parts per million) in the
coconut kernel samples according to maturity stage are
summarized in Tables 3 and 4. Mineral concentrations in
kernels were generally high at 12 months for all coconut
cultivars. Potassium was the predominant mineral. Potassium
(62488.50 — 74104.34), sodium (3701.47 — 4391.47) and
manganese (76.90 — 123.67) were maximum for hybrid
PB113" kernel. Magnesium (3672.87 — 6458.40), calcium

(2263.77 — 3768.28) and sulphur (2184.03 — 2905.73) were
maximum for hybrid PB121" kernel. Based on the results of
the analysis of variance test, cultivar and maturity factors had
significant effects (p<0.05) on the mineral composition of the
coconut kernels. With the exception of sodium, for which
maturity had a non-significant effect. The hybrids generally
had higher minerals contents than the tall coconut cultivars.
Minerals concentrations in kernels increased during coconut
maturation.

Table 3. Inter-cultivar differences in mineral composition (ppm of dry matter) of the coconut kernels from Céte d'lvoire.

Potassium

Sodium

Cultivar Month Calcium Magnesium
10 2263.77 + 80.79" 3672.87 + 115.49°

RIT* 11 2471.85 +29.01¢ 3827.23 + 60.92°
12 2593.06 + 78.14% 3881.80 + 83.41°
10 2461.86 + 33.28¢ 476227 + 67.14¢

WAT" 11 2753.10 + 113.70° 4783.53 + 35.80¢
12 2883.30 + 108.09° 489427 + 118.64¢
10 3096.02 +92.14¢ 4841.13 + 56.02¢

PB113* 11 3554.61 + 28.65% 4946.63 + 32.57°
12 3634.21 + 60.23% 5111.57 +70.07°
10 3437.78 + 45.69° 6261.77 + 36.35"

PB121" 11 3666.05 + 57.75%® 6366.23 + 55.74™
12 3768.28 + 59.93° 6458.40 + 120.68

Statistical significance of the sources of variation (probability>F) from ANOVA

Cultivar (C) <0.0001 <0.0001

Month (M) <0.0001 <0.0001

CxM NS NS

62488.50 + 359.27%
63855.03 = 36.61)

64081.00 = 113.89™
64334.03 = 117.76"
64954.29 + 70.708

65676.03 = 112.73f
72993.10 + 77.91°

73070.83 + 106.65°
74104.34 + 140.74°
69040.04 + 145.91°
70245.14 + 125.07¢
71150.37 + 345.90°

<0.0001
<0.0001
<0.0001

3812.07 + 110.13™
3781.10 £ 93.97*
3720.33 £ 69.91°
4121.13 + 78.00™
4020.70 + 139.80*
3877.83 + 103.55%
4335.93 +£361.23°
4391.47 + 89.50°
4350.27 + 68.75°
3853.80 + 147.25™
3813.67 + 75.05™
3701.47 +94.52°

<0.0001
NS
NS

NS: non-significant. Values are expressed as Mean + Standard Deviation (n = 3 trials). Mean values in the same column with different superscript letters were

significantly different from each other (p<0.05)

Table 4. Inter-cultivar differences in mineral composition (ppm of dry matter) of the coconut kernels from Céte d'lIvoire.

Cultivar Month Sulfur Phosphorus Manganese Zinc
10 2184.03 + 95.80° 764.33 + 10.00° 81.23 + 8.33¢ 22,94 + 0,48%"
RIT" 11 2361.43 + 64.49% 784.20 £22.12¢ 89.27 + 8.47% 23,30 +0,30%
12 2507.40 + 117.98% 791.43 + 18.03¢ 92.44 + 7.54% 23,50 +0,50¢
10 2193.34 +91.92° 659.60 = 10.70" 76.90 + 15.68° 22,33 +0,42"
WAT" 11 2467.23 +22.62% 678.67 + 11.94¢ 86.90 £ 9.31% 22,73 +0,38%"
12 2524.07 + 48.77% 692.97 +27.76" 91.13 + 14.48*¢ 22,60 + 0,36
10 2612.43 +£96.71% 786.87 + 15.80¢ 101.90 + 7.90%* 21,00 + 0,108
PB113" 11 2718.59 + 92.99 844.17 + 14.07° 117.60 £ 11.66™ 22,37+031"
12 2794.66 + 92.51° 870.80 + 18.35° 123.67 £ 11.93° 22,80 + 0,20%"
10 2786.43 + 100.99®° 792.77 + 15.61¢ 96.57 + 19.40** 24,73 +0,32°
PB121" 11 2858.97 + 79.86" 836.97 + 26.34° 109.40 + 9.25% 25,42 +0,07°
12 2905.73 + 113.34* 857.10 + 14.05° 116.70 + 18.29% 25,66 + 0,04
Statistical significance of the sources of variation (probability>F) from ANOVA
Cultivar (C) <0.0001 <0.0001 <0.0001 <0.0001
Month (M) <0.0001 <0.0001 <0.05 <0.0001
CxM NS <0.0001 NS <0.05

NS: non-significant. Values are expressed as Mean + Standard Deviation (n = 3 trials). Mean values in the same column with different superscript letters were

significantly different from each other (p<0.05)

3.1.3. Amino Acid Composition

Amino acid concentrations (mg/100g) in coconut kernel
samples according to maturity stage are summarized in Tables
5 and 6. Amino acid concentrations in kernels were generally
high at 12 months for all coconut cultivars. Lysine (420.11 —

858.22) and isoleucine (369.95 — 896.50) were maximum for
WAT" kernel. Leucine (536.41 — 896.90) was maximum for
RIT" kernel. Histidine (654.66 — 1287.44), threonine (195.78
— 895.36), phenylalanine (405.03 — 816.58) and tryptophan
(355.39 — 793.57) were maximum for PB121" kernel. Based
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on the results of the analysis of variance test, cultivar and
maturity factors had significant effects (p<0.05) on the amino
acid compositions. The hybrids generally had higher amino

acid concentrations than the Tall coconut cultivars. Amino
acid concentrations in kernels increased during coconut
maturation.

Table 5. Inter-cultivar differences in amino acids (mg/100g of dry matter) of the coconut kernels from Céte d'Ivoire.

Cultivar Month Lysine Leucine Histidine Threonine
10 566.09 + 3.23f 789.06 = 7.13¢ 654.66 + 14.03) 195.78 +3.71%

RIT* 11 733.13 +3.87° 872.24 + 4.74b 679.72 +9.141 251.80 + 5.82
12 785.52 + 2.88° 896.50 + 7.99" 688.90 + 7.98! 275.13 +£2.45
10 762.74 +3.84¢ 536.41 +7.23" 935.24 + 6.24" 611.86 +3.02"

WAT? 11 816.81 +2.28° 577.74 + 11.14% 1043.16 + 9.49" 732.93 + 3.46%
12 858.22 + 3.20° 587.76 + 8.508 1236.87 £9.31° 797.72 +2.16"
10 420.11 £3.11 618.66 + 6.68" 954.78 +9.89¢ 818.76 + 1.78°

PB113" 11 467.16 + 5.99" 660.14 + 8.57° 1075.30 = 15.15° 861.18 % 2.20°
12 484.12 +8.10¢ 664.84 + 5.55° 1176.66 + 15.26° 879.87 +2.05"
10 458.61 £2.78" 632.80 + 13.52° 1075.05 + 12.82¢ 838.71 +3.81¢

PB121" 11 478.94 +9.07¢ 676.55 + 8.27° 1195.07 + 5.95° 880.33 + 4.05"
12 487.27 + 7.808 696.69 + 7.88¢ 1287.44 + 10.29* 895.36 + 5.62°

Statistical significance of the sources of variation (probability>F) from ANOVA

Cultivar (C) <0.05 <0.0001 <0.0001 <0.05

Month (M) <0.05 <0.0001 <0.0001 <0.05

CxM <0.05 <0.0001 <0.0001 <0.05

Values are expressed as Mean + Standard Deviation (n = 3 trials). Mean values in the same column with different superscript letters were significantly different

from each other (p<0.05)

Table 6. Inter-cultivar differences in amino acids (mg/100g of dry matter) of the coconut kernels from Céte d'Ivoire.

Cultivar Month Tryptophan Isoleucine Phenylalanine Valine
10 355.39 + 3.46 369.95 + 3.60’ 405.03 +5.16" 490.72 + 3.79"
RIT* 11 385.06 + 3.81 438.40 +3.62! 466.21 + 6.32] 524.80 + 3.84%
12 396.85 +2.52 489.96 + 6.91" 497.37 +9.60" 551.29 £2.75
10 412.86 + 5.48" 772.09 + 3.68° 481.87 + 6.28 391.63 +2.83
WAT? 11 465.28 + 5.00¢ 871.64 +5.75° 530.26 + 8.95¢ 42326 +2.71
12 47442 +2.67" 896.50 + 6.41° 585.94 + 6.59" 486.81 +7.25"
10 583.04 +2.50° 728.77 +7.278 636.44 +7.63° 678.42 +2.10°
PB113" 11 620.70 = 2.61¢ 791.47 + 6.81¢ 722.39 + 5.42° 739.40 + 2.90°
12 674.26 + 3.66° 815.15 + 6.73° 775.69 +9.12° 759.09 + 7.50°
10 670.56 + 6.04° 758.06 £ 9.75" 704.13 + 8.60¢ 596.44 + 7.36°
PBI121" 11 709.64 + 3.29" 825.25 +9.60° 775.86 £9.21° 641.58 +9.99¢
12 793.57 + 3.09* 876.85 + 8.23° 816.58 + 7.53° 681.60 + 8.30°
Statistical significance of the sources of variation (probability>F) from ANOVA
Cultivar (C) <0.0001 <0.0001 <0.0001 <0.0001
Month (M) <0.0001 <0.0001 <0.0001 <0.0001
CxM <0.0001 <0.0001 <0.0001 <0.005

Values are expressed as Mean + Standard Deviation (n = 3 trials). Mean values in the same column with different superscript letters were significantly different

from each other (p<0.05)

3.2. Discussion

The physicochemical, phytochemical and nutritional
composition of Cocos nucifera, as with many other fruits,
depends on the variety, genotype, maturity of the fruit, the
climatic conditions in which it is grown, soil type, nutrients
available in the soil, agronomic management of the plantation
and season [15-17]. The result of the proximate composition
of 100 g of coconut kernel showed that it contains a
considerable amount (5.07 — 10.45%) of moisture, which
could promote the growth of microorganisms that cause kernel
deterioration. Therefore, the kernel must be stored refrigerated

or processed after shelling to avoid microbial spoilage.
Previous reports showed similar moisture content (8.33%) in
the kernel [18]. High moisture content implies that
dehydration would increase the relative concentration of other
nutrients in the food [19, 20]. The crude fibre content (4.87 —
11.29%) of kernels in this study was higher than that of mature
coconut (2.38%) reported by authors in Nigeria [17] and
similar (11.7%) to that reported by authors in India [21]. With
adequate consumption, coconut kernels dietary fibre could
promote good health by controlling blood sugar levels,
promoting intestinal microflora, lowering cholesterol levels,
reducing the risk of heart disease, hypertension, constipation,
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diabetes, and colon and breast cancer in the body [18].

The amount of protein content (4.43 — 8.63 %) found in this
study was lower than that found (9.82 — 10.55%) by authors [22]
in Nigeria and slightly identical to the previous report (7.2 —
8.77%) by authors [6] in Cdte d'Ivoire. A similar coconut
protein content (7.1%) was also reported for Indian coconuts
[21]. Authors concluded that the protein content of coconut
kernel increases during coconut maturation as we see it [23].
The protein content of coconut kernel was higher than that of
most starchy roots and tubers such as cassava, sweet potatoes
and yams reported by authors [24, 25] and higher than that of
popular fruits such as bananas, apples and oranges [10].

Fat is the major macronutrient in coconut kernel [6, 7, 21,
26, 27]. In this study, fat was found to be higher than that
found (35.01 — 38.80%) by authors [20, 26] and lower than
previous results (66.37 — 73.01%) by authors [6, 7, 26].
However, these results indicate that the coconut kernel is a
suitable raw material for the production of oil-based coconut
products such as virgin coconut oil. It is widely recognized
that coconut oil has health-promoting properties due to its
content of lauric acid (C12: 0), a medium-chain fatty acid that
is easily digested and is not stored in adipose tissue, but is
readily oxidized in the body to provide rapid energy [28, 29].

The carbohydrate of the kernel in the present study was
slightly similar to that reported (30.15 — 33.00%) by authors
[22] and lower than that reported (36.57%) by authors [23].
Total soluble sugars were high compared to the previous study
(2.47—4.28%) reported by the authors [7, 26]. Reducing sugar
content was lower than that described (10.07%) by authors
[18], while non-reducing sugars were slightly similar to those
(3.11 — 5.12%) found by authors [6].

The ash content (4.92 — 6.40%) for various coconut kernels
for hybrids previously studied by some authors were higher to
our findings [7, 9]. However, our values were slightly similar
to those studied by authors [10, 18, 22].

The mineral concentrations of the coconut kernels studied
here showed the prevalence of many macro-minerals
necessary for the body, including potassium, calcium,
magnesium, sulphur and sodium. Potassium (62488.50 —
74104.34 ppm) was the predominant mineral in the coconut
kernel studied here, as noted by some authors [10, 23, 30]. A
similar level (50210.16 — 60925.56 ppm) of potassium in
11-12 month old coconut kernel varieties was found for Sri
Lanka Tall, Malayan Yellow Dwarf and Hybrid in Pakistan
[10]. Thus, the consumption of coconut kernels could provide
potassium, which is an essential macro-mineral nutrient that
prevents hypertension, a major risk factor for cardiovascular
disease, by controlling blood pressure. Indeed, dietary
potassium intakes of more than 4,700 mg/day do not result in
increased health risk, health because excess potassium is
easily excreted in the urine [31]. Mature coconut kernel is
richer in minerals than water and could be an indispensable
source of some essential minerals [32].

Although the amino acid content in coconut kernel is lower
than those from plants, it is a mixture of some essential and
non-essential amino acids [33]. The amino acid profile of the
coconut kernels studied showed the presence of essential

amino acids, and histidine (654.66 — 1287.44 mg/100g) was
predominant. However, tyrosine (0.30 — 1.62 g/100g) and
glutamate (1.30 — 4.30 g/100g) were the most predominant
amino acids found in the Indonesian coconut kernel varieties
[34]. Thus, the consumption of coconut kernels in this study
could provide histidine, which is the most active and versatile
amino acid with unique biochemical and physiological
properties that play multiple roles (antioxidant function,
anti-inflammatory potential, binding and chelation agent for
compounds) [35, 36].

4. Conclusion

The results of the study showed significant differences
between cultivars in the nutritive composition of kernels of
coconut seed grown at the Coconut Research Station in Cote
d’Ivoire coconut germplasm, with an influence of maturity
stage. These coconut kernels are an important source of
minerals and amino acids. The hybrid cultivars (PB113" and
PB121") generally had higher mineral and amino acid
contents than the tall cultivars (WAT" and RIT"). This study
showed that the coconut kernels studied are nutrient-rich
foods with health benefits. Thus, the valorization of the
coconut by processing the kernel into food by-products such
as coconut milk, virgin coconut oil and coconut flour in Cote
d'Tvoire could contribute to food security and generate income
for Ivorian coconut farmers.
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