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Abstract: In a context of food insecurity, animal proteins, although considered a reference in terms of nutritional quality,
remain inaccessible to many households, hence the use of vegetable proteins which represent an opportunity to meet needs.
However, the latter are often less well balanced in essential amino acids than animal sources, which requires
complementarity between sources. In order to promote local products of plant origin, a comparative study of two fortified
foods was carried out to determine their vitamin A and E content and their amino acid profile. One binary obtained from
millet flour enriched with 14.30% cashew kernels and the other ternary obtained from millet flour enriched with 5% cashew
kernels and 11.80% tiger nut. The results of the vitamin A and E contents in the binary mixture were respectively 57.5 + 0.5
mg/100g and 14.95 + 0.106 mg/100g against respectively 71 + 2.30 mg/100g and 19.5 £ 0.1 mg/100g in the ternary mixture.
The vitamin contents of the ternary mixture were significantly higher (P < 0.05) than those of the binary mixture. The
amino acid profile indicates the presence of all eight essential amino acids in both samples. However, lysine and isoleucine
with respectively contents of 3.61 + 0.03 mg/g and 4.2 £ 0.004 mg/g, in the binary mixture against 4.02 + 0.036 mg/g and
3.74 + 0.05 mg/g, in the ternary mixture was the most representative. In sum, fortification improved the nutritional value of
composite flours. This could therefore be an alternative to the problem of malnutrition and a solution in households where
access to animal products remains a problem.
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1. Introduction

The Ivorian population is a victim of the double burden of
malnutrition which is characterized by overnutrition (obesity,
overweight) and undernutrition (stunting, acute malnutrition,
underweight) [1]. Malnutrition usually occurs at the age of 6
months when breast milk alone is not enough to meet the
energy needs of the child [2]. It is therefore recommended the
incorporation of complementary food. Complementary foods
or weaning foods are used as a complement to breast milk
when the child reaches his 6th month [3]. Complementary
foods are the first foods an infant consumes when breast milk
becomes insufficient to meet its needs. This food must be
nutritionally rich because it is designed to meet the
nutritional needs of the child [2] like commercial flours.

Imported commercial flours are solutions to meet the energy
needs of infants, but their inaccessibility by most households
due to their high cost makes them a limiting factor. An
alternative to this situation is the use of locally accessible raw
materials to cover the infant's needs [2].

In Cote d'Ivoire, complementary foods are generally based
on cereals and tubers [4]. Millet (Pennisetum glaucum) is one
of the most widely grown cereals in southern countries. This
cereal has a relatively higher nutritional value than rice,
wheat and maize and is often used to make complementary
food for children [5]. But like most cereal products and
tubers, millet does not have sufficient protein and
micronutrient levels to meet the nutritional needs of children
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[6]. An alternative in the fight against malnutrition is
therefore the enrichment of these local products [7]. Pulses
have often been used for the fortification of complementary
foods, among them the cashew kernel. The cashew kernel is
an important source of nutrients. This legume, because of its
richness in nutrients (micro and macronutrients), could be
used to fortify millet-based flours [8]. It has good protein
content [9]. Cashew nuts have good nutritional value due to
their protein (20-24g/100g), carbohydrate (23-25g/100g),
lipid (40-57g/100g) [10-12] and sugar content. minerals [13].
However, the content of bioactive compounds could also be
reinforced by other local products such as tiger nut. The tiger
nut is presented as an alternative in the fortification of
complementary food because of its richness in fibers,
polyphenols, antioxidants, vitamins, bioactive compounds
[14, 15] and essential amino acids [16].

In this work, it was a question of determining the
nutritional value of two compound foods made from local
products in order to offer them to households for the fight
against child malnutrition.

2. Materials and Methods
2.1. Materials

Three local raw materials were used. These are cashew
kernel (Anacardium occidental L.), tiger nuts (Cyperus
esculentus) and millet (Pennisetum glaucum). The millet and
tiger nut were obtained from the market in the city of
Yamoussoukro (6°53°04.7” North and 5°13°54.9” West) in
the center of Cote d’Ivoire. The cashew kernels were
supplied by the school factory of the National Polytechnic
Institute of Yamoussoukro (Céte d'Ivoire).

2.2. Methods

2.2.1. Production of Millet Flour

A quantity of 500 g of millet bought on the market is
sorted and washed three times in a row. The millet grains
were dried in an electric dryer with racks at 70°C for 17 h. A
Philips Laboratory Blender (model HR2811) with a mesh
diameter of 60 mm was used to sieve the millet grains. The
sieved millet was stored in hermetically sealed plastic bags
and left at room temperature.

2.2.2. Production of Downgraded Cashew Kernel Flour

The production of downgraded cashew kernel flour was
inspired by the method described by Sze-Tao K. W. and
Sathe S. K. [17]. The downgraded cashew kernels obtained
are crushed using a semi-artisanal grinder (YIBU TYPE 30
China). The crushed almonds were passed through an electric
rack dryer at 70°C. for 17 hours. The dried almonds are
ground using a 200 micron sieve grinder. The resulting
almond flour is stored in plastic jars at room temperature.

2.2.3. Production of Tigernut Flour

The tiger nut seeds purchased at the large Yamoussoukro
market were sorted to remove impurities and then washed
several times with clean water. The beans were dried in an

electric rack dryer and roasted at 100°C. for 45 min in an
open roaster. The grains are then removed and placed in a
stainless steel tray for cooling and then crushed in a hammer
mill. The tiger nut flour obtained is stored in plastic bags for
conservation while awaiting analysis.

2.2.4. Formulation of Mixed Flours

Two qualities of mixture were elaborated: a binary mixture
and a ternary mixture. These proportions were selected
following a mixing plan which resulted in these levels via the
expert design software.

Table 1. Binary mixture of millet and cashew kernel flour.

local products millet downgraded cashew kernel

quantity (%) 85.70 14.30

Table 2. Ternary mixture of millet flour, cashew kernel flour and tiger nut.

local products millet downgraded cashew kernel  tiger nut

quantity (%) 83.20 5 11.80

2.2.5. Physico-chemical Analysis

The analysi s are carried out in triplicate in order to average
them for the determination of the parameter considered.

Proteins

The Kdjedal method was used to determine the crude
protein content. The percentage of nitrogen (%N) was used
for the calculation of the crude protein content (%P) from the
equation below [18].

% P=6.25% N

The protein assay was done by HPLC (High Performance
Liquid Chromatography) by undergoing acid hydrolysis of
their proteins.

Amino acids

The method inspired by Moore S. and William S. [19] was
used for the preparation of hydrolysate samples. A volume of
200 mg of each sample and a volume of 5 ml of 6 N HCL
were withdrawn gradually and introduced into tightly closed
hydrolysis tubes. The whole is incubated at 110°C. 24 hours
later the tubes are removed from the incubator and filtered.
Dry evaporation at 140°C. for 1 hour was carried out on 200
mL of the filtrate. The hydrolysates were dried and then
diluted with 1 mL of 0.12N citrate buffer, pH 2.2. In a cation
separation column at 130°C, a volume of 150 ul of aliquot
sample was injected. A high performance reactor with a flow
rate of 0.7 mL/min is used to receive a solution of ninhydrin
and a buffer eluting concomitantly. In order to accelerate the
chemical reaction of the amino acids with the ninhydrin
solution, the mixture consisting of the buffer solution and the
ninhydrin was heated in the reactor at 130°C for 2 minutes. A
double channel spectrophotometer made it possible to read
the wavelengths respectively at 570 nm and at 440 nm of the
mixture. The amino acid profile was obtained from the
surfaces of the standards obtained.

Dosage of fat-soluble vitamins (A and E)

The extraction of fat-soluble vitamins (A and E) was carried
out according to the method described by Jedlicka A. and
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Klimes J. [20]. To 1.0 g of the sample was added 10 mL of a
10% KOH solution in methanol-water (1:1, v/v). To avoid the
oxidation process during saponification, 0.025 g of ascorbic
acid was added. The mixture is then refluxed in a water bath at
70°C. for 30 min. the mixture is then cooled and extracted with
3 x SmL of hexane. The hexane phases were combined and
dried over anhydrous sodium sulphate then evaporated to
dryness. The residue obtained (approximately 0.3 g) is taken
up in methanol (10 mL) for analysis. The evaluation of fat-
soluble vitamin content was made by HPLC coupled to a
fluorimetric detector. The analysis is carried out in isocratic
mode on a Hypersil ODS RP18 column (stationary phase), 5
pum particle diameter and 4.6 mm diameter. The mobile phase
is an Acetonitrile/methanol mixture (80:20, v/v) with a flow
rate of 1 mL/min. The standards were prepared by dilution
series (1/10th then 1/2):

a-tocopherol (E): 3.4ug/100mL;

Retinol (A): 11.3 pg/100 mL;

All calculations are made from the 100% witness.

Fluorimetric detection: vit A (455 nm), vit E (295 nm).

Polyphenols

The modified Singleton and Rossi method [21] was used
for the determination of polyphenols. An extract with a
volume of 300 pl was prepared. To this extract was added
respectively 4.2 mL of distilled water, 0.75 mL of Folin
Ciocalteu's reagent and then 0.75 mL of 20% (W/V) sodium
carbonate. Each time the reagent is added, the solution is
stirred and then incubated for 30 minutes. Different
concentrations (0 to 1000 micrograms) of gallic acid were

used to produce the calibration curve.

Flavonoids

The flavonoid assay protocol is based on that described by
Zhishen and al. and Kim and al., [22, 23] modified. In a glass
tube containing 120 pl of 5% NaNO, was added 400 pl of
extract or standard or distilled water (control). A quantity of
120 pl of 10% AICl; was added 5 min later. The whole was
stirred and 6 min later 800 pl of 1M NaOH were introduced
into the mixture. The optical density was read at 510 nm
against the control. A calibration curve was drawn from the
methanolic solution of quercetin.

Carotenoids

A quantity of 2 g of each sample is introduced into a tube.
Two times 2 mL of hexane is added in the presence of
echinenone at a concentration of 0.6 pmol/ul. The solution
was stirred and then centrifuged at 3000 rpm min -1 for 5
min at — 5°C. the hexane phases are recovered and passed
over a nitrogen stream for evaporation. The residue obtained
is added to 800 pI of acetonitrile in order to obtain a solution
containing 15 pmol/20 pl of the internal standard. A volume
of 20 I was injected [24].

2.2.6. Statistical Analysis of Data

Statistical analysis were performed with Statistica 7.1
software. The results are expressed as the mean + standard
deviation of the triplicate measurement. An analysis of
variance (ANOVA) was carried out and the significance of
the differences between the flour samples is determined at the
risk of error of 5% according to the student test.

3. Results
Table 3. Protein contents in the basic matrices.
parameters downgraded cashew kernel tiger nut millet
protein content (%) 18.38 £ 0,08 6.13+0,031 7.88 +£0,31
Table 4. Amino acid content in the binary mixture (mg/g).
downgraded cashew kernel (%) millet (%) lysine L-méthionine Histidine isoleucine leucine
14.3 85.7 3.61+0.03 0.08+0.002 0.344+0.01 4.20+0.004 1.91+0.017
Table 4. Continued.
downgraded cashew kernel (%) valine phénylalanine thréonine tryptophane tyrosine arginine
14.3 0.88+0.041 2.04+0.01 1.23+0.013 0 1.46+0.001 1.80+0.002
Table 5. Amino acid content in the ternary mixture (mg/g).
downgraded cashew kernel (%) tiger nut (%)  millet (%) lysine L-méthionine histidine isoleucine leucine
5 11.80 83.20 4.02£0.036  0.05+0.03 0.37+0.02 3.744+0.05 2.04+0.01
Standards AFSSA* (2007) 1,20 0,33 0,43 0,58 1,25
Table 5. Continued.
downgraded cashew kernel (%) valine Phénylalanine Thréonine tryptophane tyrosine arginine
5 0.68+0.02 2.16+0.01 1.07+0.034 0 1.534+0.03 1.87+0.034
Standards AFSSA* (2007) 0,78 0,68 0,68 - 0,50 -

"AFSSA: Agence Francaise de Sécurité Sanitaire des Aliments (French Food Safety Agency).
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Table 6. Contents of bioactive compounds and vitamins A and E in the binary mixture (MB).

Downgraded Millet (%) Polyphénol Flavonoid Caroténoid vitamin A vitamin E

cashew kernel (%) . (mg/100g) (mg/100g) (mg/100g) (mg/100g) (mg/100g)

14.3 85.7 104.5£1.73 16.25+0.026 1.55+0.132 57.5+0.5 14.95+0.106
Table 7. Contents of bioactive compounds and vitamin A and E in the ternary mixture (MT).

Downgraded . o . o Polyphénol Flavonoid Caroténoid Vitamin A Vitamin E

oty Dongl(g) o e W) (mg/100g) (mg/100g) (mg/100g) (mg/100g) (mg/100g)

5 11.80 83.20 10242.64 33.12+0.09 1.5+0.05 71£2.30 19.5+0.1

4. Discussion

Two samples were used for the study. The sample made
from millet (85.70%) enriched with downgraded cashew
almond (14.30%) is a binary mixture called MB and the
sample made from millet (83.20%) enriched with cashew
almond (5%) and au shot (11.80%) is a ternary mixture called
MT. Three local raw materials were used for the formulation of
two qualities of supplement food. Protein content of basic
samples (Table 3) varied from 6.13 = 0.031% to 18.38 +
0.08%. The largest content was observed in the cashew
almond, 18.38%. High protein contents had been indicated in
cashew almond [25]. The lowest protein content has been
observed in the slut, this could be explained by drying because
a well -led drying would decrease the protein content of the
stack [26]. The protein content of millet is significantly equal
to that of wheat and corn [27]. The millet even if it presents a
higher protein content in this study that the tiger nut is not
however considered a reliable source of protein because the
majority of millet proteins would be of poor quality. It is
generally made up of prolaminal which is a protein of poor
quality [27]. However, millet despite this remains one of the
most appreciated cereals for these nutritional benefits among
cereals. Of all the cereals produced in Sahelian Africa, millet
and rice have the best amino acid profile. The nutritional value
of a protein is related to its ability to meet the body's needs for
nitrogen and essential amino acids [28]. The results indicate
high concentrations of amino acids in binary (table 4) and
ternary (table 5) mixtures These high concentrations of amino
acids would therefore be due to the combined effect of millet
and cashew kernels.

The results of the amino acid contents of the binary
mixtures (Table 4) indicate the presence of several amino
acids including the essential amino acids. It should be noted
high concentrations of certain amino acids such as lysine
(3.61 £+ 0.03mg/g), isoleucine (4.20 + 0.004 mg/g),
phenylalanine (2.04 + 0. 01 mg/g) compared to other amino
acids. These amino acids have important physiological roles
in the development of children. This could be due to the
richness of the cashew kernel in amino acids, the high rate of
which in the mixture certainly contributed to improving the
amino acid profile [29]. In the ternary mixture (Table 5),
although the cashew kernel content drops (it went from
14.30% in the binary mixture to 5% in the ternary mixture),
an improvement is observed in the contents of lysine,
histidine, leucine and phenylalanine compared to the contents

of these amino acids in the binary mixture. This could be due
to the presence of tiger nut in the ternary mixture and the
effect of roasting which would improve the amino acid
content as mentioned by Ijarotimi O. S. and al., [29].

The amino acid values observed in the binary and ternary
mixtures are all higher than the standards indicated by the
French Food Safety Agency (AFSSA) for infant foods (Table
5) with the exception of L-methionine and histidine which
exhibit 0.33 and 0.43 mg/g respectively. The high amino acid
contents in the binary and ternary mixtures show the effect of
the combination on improving amino acid contents.

Reducing the cashew kernel content in the mix without
negatively impacting the amino acid profile of the mix is an
asset because although the cashew kernel is a local product
available in high quantities in Céte d'Tvoire, it is however
inaccessible because of its price which is not within the reach
of all budgets. It was therefore important in this work to offer
a final composite product of good nutritional quality while
minimizing the cashew kernel content. It should be noted that
no cereal has sufficient levels of amino acids to meet the
growth needs of infants and young children. However, of all
the cereals grown in sub-Saharan Africa, millet presents with
rice the best amino acid profile [28], which justifies the
choice of millet as the staple food for the formulation of
complementary food in this study.

The contents of bioactive compounds and vitamin A and E
of the binary mixture are presented in Table 6. A high content
of polyphenols, flavonoids, vitamins A and E is observed,
which are respectively 104.5 + 1.73mg/100g, 16.25 =+
0.026mg/100g, 57.5+0.5mg/100g and 14.95 + 0.106mg/100g.
The contents of polyphenols, flavonoids, vitamin A and
vitamin E in the ternary mixture (Table 7) are respectively
102 + 2.64 mg/100g, 33.12 + 0.09 mg/100g, 71 + 2,
30mg/100g, 19.5+0.1mg/100g. There is an increase in the
concentrations of flavonoids and vitamin A and E from the
binary mixture to the ternary mixture, although the cashew
kernel contents drop. The improvement in levels would be
due to the high levels of bioactive compounds and vitamins
A and E in tiger nut [14, 15].

The decrease in the cashew kernel content and the
incorporation of tiger nut allowed a slight improvement in
the content of polyphenols, flavonoids and vitamin A and E.
Table 6 indicates the vitamin A and E contents of the binary
mixture. These contents are markedly improved in the
ternary mixture with the presence of the tiger nut. It is well
documented that vitamin E is mostly of plant origin [30].
Tiger nuts would contain high levels of vitamins A and E
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[14, 15]. This remains a considerable asset because vitamin
and mineral deficiency in some countries would result in the
loss of 5% of their gross national product and this, in loss of
human life, disability and reduced productivity [31]. The
results obtained (Table 7) following the incorporation of the
tiger nut in the ternary mixture would be due to the richness
of this tuber in bioactive compounds and vitamin E. The
vitamin E content increased from 14.95 + 0.106 mg/100g in
the binary mixture at 19.5 + 0.1 mg/100g in the ternary
mixture. This increase in vitamin E content helps to improve
the nutritional value of the mixture because vitamin E as an
antioxidant is known for its ability to inhibit lipid
peroxidations and fight against free radicals and non-radical
elements produced during the formation of free radicals [30].

The fight against child malnutrition involves not only the use
of local products in the development of infant flour [2] but also
and above all the use of compound foods made from legumes.
Given that legumes contribute significantly to the nutritional
quality of infant foods, it is more than essential to use them in
the establishment of complementary foods, however they are
very little used for this purpose. This practice will have a double
advantage: firstly, to improve the nutritional quality of food, then
it will contribute to the promotion of tiger nut in Céte d'Tvoire. A
second alternative is to encourage households to use compound
flours as a complementary food because this has the advantage
of improving the quality of the final product. A study by Kayode
A. P. P. and al., [32] indicated that only 7% of households use
compound flours as complementary foods. While one study had
indicated that the combination of two or more plant-based food
materials would improve the basic nutritional composition and
quality of the formulated product [29]. The results obtained in
this work are significantly lower (P < 0.05) than those obtained
by Ijarotimi and al., [29] in the formulation of composite flour
based on maize enriched with cashew kernel. This difference
can be explained by the technological methods used, i.e. the
fermentation, germination and roasting of the cashew kernel. It
is recognized that technological methods such as fermentation
and sprouting would increase the bioavailability and content of
nutrients in food products [29]. The use of flours made from
local products would therefore be a sustainable local solution to
the fight against child malnutrition.

5. Conclusion

The objective of this study was to propose composite
formulations based on local products which will have good
levels of amino acids, bioactive products and vitamin A and E.
Two qualities of food have been developed. A binary mixture
obtained from millet enriched with downgraded cashew kernels
and a ternary mixture based on millet enriched with cashew
kernels and tigernuts. The results indicated the presence of
essential amino acids in both types of formulations, however the
ternary mixture was better reinforced in polyphenols, flavonoids
and vitamins A and E due to the incorporation of tiger nut. This
makes it possible to promote local products and encourage
households to use composite foods for the formulation of
complementary foods which would be an asset against the

Sekou Traore et al.: Comparative Study of Two Millet-Based Foods Enriched With Cashew Kernel and Tiger Nut

malnutrition observed in infants.

References

(1]

(2]

(4]

(3]

(6]

9]

[10]

EDS-MICS (2013) Enquéte Démographique Et De Santé et a
Indicateurs Multiples (EDS-MICS), Ministére de la Santé et
de la Lutte Contre le Sida, République de Coéte d'Ivoire.
[Demographic and Health Survey with Multiple Indicators
(EDS-MICS), Ministry of Health and the Fight Against AIDS,
Republic of Cote d'Ivoire].

OMS (2003) Rapport sur la santé dans le monde, fagonner
I’avenir, [World health report, shaping the future], 213.

Bocquet A., Bresson J. L., Briend A., Chouraqui J. P,
Darmaun D., Dupont C., Frelut M. L., Ghisolfi J., Goulet O.,
Putet G., Rieu D., Turck D., Vidaihet M., Merlin J. P. and
Rives J. J. (2003). Alimentation du nourrisson et de I’enfant
en bas age. Réalisation pratique, [Infant and young child
nutrition. Practical Realization], 10 (1) 76-81.

Amoin A. K. K. A., Agbo E. A.,. Dago A. G, Gbogouri A. G.,
Brou D. K. and Dago G. (2015) Comparaison des
Caractéristiques Nutritionnelles et Rhéologiques des Bouillies
Infantiles Préparées par les Techniques de Germination et de
Fermentation,. [Comparison of Nutritional and Rheological
Characteristics of Infant Porridges Prepared by Germination
and Fermentation Techniques], 9 (2) 944-953.

Vital M. (2018) Comité de 1’Agriculture, [Agriculture
Committee]. Millets Sorgum Forgot. foods Futur. Foodtank,
1-9.

Fofana L. (2018). These de doctorat présentée pour 1’obtention
du titre de Docteur de 1’Université Félix HOUPHOUET -
BOIGNY Spécialité: Biochimie - Sciences des Aliments.
[Doctoral thesis presented for obtaining the title of Doctor
from the University Félix HOUPHOUET - BOIGNY
Specialty: Biochemistry - Food Sciences].

OMS (2005) Principes Directeurs pour 1’Alimentation des
Enfants de 6 a 24 mois qui ne sont pas Allaités au Sein,.
[Guidelines for Feeding Non-Breastfed Children 6-24
Months], 44p.

Songré-ouattara L. T., Gorga K. and Savadogo A. (2016).
Evaluation de 1 *Aptitude Nutritionnelle des Aliments Utilisés
dans 1 ’Alimentation Complémentaire du Jeune Enfant au
Burkina Faso [Assessment of the Nutritional Suitability of
Foods Used in Supplementary Foods for Young Children in
Burkina Faso], 41-50.

Soro D. (2012) MONTPELLIER SUPAGRO THESE Pour
I’obtention du grade de Docteur. [MONTPELLIER
SUPAGRO THESIS To obtain the degree of Doctor].

Ogunwolu S. O., Henshaw F. O., Mock H. P., Santros A. and
Awonorin S. O. (2009) Functional properties of Protein
Concentrates and Isolates Produced from Cashew
(Anacardium occidentale L.) nut, Food Chem., 115 (3) 852—
858.

Yang J. (2009), Brazil Nuts and Associated Health Benefits: A
Review, LWT - Food Sci. Technol., 42 (10) 1573-1580.

Nascimento A. N., Naozuka J. and Oliveira P. V. (2010) In
vitro Evaluation of Cu and Fe Bioavailability in Cashew Nuts
by off-line Coupled SEC-UV and SIMAAS,” Microchem. J.,
96 (1) 58-63.



[13]

[14]

[15]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

International Journal of Nutrition and Food Sciences 2022; 11(5): 143-148

Akinhanmi T. F. and Atasie V. N. (2008) Volume 2, Issue 1,
2008 Chemical Composition and Physicochemical Properties
Of Cashew nut J. Agric. Food Environ. Sci., 2 (1) 1-10.

Allouh M. Z., Daradka H. M. and Ghaida J. H. A. (2015)
Influence of Cyperus esculentus tubers (Tiger Nut ) on male
rat copulatory behavior 1-7.

Ndiaye B., Sakho M., Ayessou N. C., Cissé¢ O. K., Cissé M.
and Diop C. M. (2019) Optimization of a Tiger Nut-Based
Yoghurt Formulation by Response Surface Methodology,
1400-1418.

Ban-Koffi L., Nemlin G. J., Lefevre S. and Kamenan A.
(2005) Caracterisation Physico-Chimique et Potentialités
Thérapeutiques du Pois Sucré (Cyperus esculentus L.
CYPERACEAE),. [Physico-Chemical Characterization and
Therapeutic Potential of Sweet Pea (Cyperus esculentus L.
CYPERACEAE)], 17 (1) 63-71.

Sze-Tao K. W. C. and Sathe S. K. (2000) Functional
Properties and in Vitro Digestibility of Almond (Prunus dulcis
L.) Protein isolate, Food Chem., 69 (2) 153-160.

AOAC (1990) Official Methods of Analysis of AOAC
International, 16th ed, Choice Rev. 35 (2), 35-0912.

Moore S. and William S. (1963) Chromatographic
Determination of Amino Acids by the Use of Automatic
Recording Equipment 819-831.

Jedlicka A. and Klimes J. (2005) Determination of Water- and
Fat-Soluble Vitamins in Different Matrices Using High-
Performance Liquid Chromatography, 59 (3).

Kayodé A. P. P., Hounhouigan J. D. and Nout M. J. R. 2007)
Impact of Brewing Process Operations on Phytate, Phenolic
Compounds and in Vitro Solubility of Iron and Zinc in Opaque
Sorghum beer, LWT - Food Sci. Technol., 40 (5) 834-841.

Zhishen J., Mengcheng T. and Jianming W. (1999) The
Determination of Flavonoid Contents in Mulberry and their
Scavenging Effects on Superoxide Radicals, Food Chemistry,
64 (4) 555-559.

Kim D., Chun O. K., Kim Y. J., Moon H. and Lee C. Y. (2003)
Quantification of Polyphenolics and their Antioxidant
Capacity in Fresh Plums, 6509—6515.

Somé I. T., Zagré M. N. and Kafando P. E. (2004) Validation

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

148

d’une Méthode de Dosage des Caroténoides par CLHP:
Application a’ la Détermination de Teneur en Caroténoides
dans dix Variétés de Patates Douces (Ipomea batata Comptes
Rendus Chim., [Validation of a method for the determination
of carotenoids by HPLC: application to the determination of
carotenoid content in ten varieties of sweet potatoes (Ipomea
batata Comptes Rendus Chim.], 7 (10-11), 1063-1071.

Emelike N. J. T., Barber L. I. and Ebere C. O. (2015)
Proximate, Minéral and Functional Properties of Defatted and
Undefatted Cashew (Anacardium Occidentale Linn.) kernel
flour, J. Chem. Inf. Model., 53 (9) 1689-1699.

Maduka N. and Ire F. S. (2018) Tigernut Plant and Useful
Application of Tigernut Tubers (Cyperus esculentus ) - A
Review, 29 (3) 1-23.

Békoyé B. M. (2011) Caractérisation Chimique et Minérale
des Grains de Mil [Pennisetum glaucum (L.) R. Br.] de Cote
d’Ivoire [Chemical and Mineral Characterization of Millet
Grains [Pennisetum glaucum (L.) R. Br.] from Céte d’Ivoire],
5(5) 2039-2044.

Lestienne 1. (2004) Contribution a I’Etude de la
Biodisponibilité du Fer et du Zinc dans le Grain de Mil et
Conditions d’Amélioration dans les Aliments de Complément.
[Contribution to the Study of the Bioavailability of Iron and
Zinc in Millet Grain and Conditions for Improvement in
Complementary Foods].

Ljarotimi O. S., Oluwalana 1. B. and Ogunedojutimi M. O.
(2012) Nutrient Composition, Functional, Sensory and
Microbial Status of Popcorn-Based Complementary Foods
Enriched with Cashew Nut (Anacardium occidentale L)
FLOUR African J. Food, Agric. Nutr. Dev., 12 (5) 6424-6446.

Cuvelier C., Dotreppe O. and Istasse L. (2003) Chimie,
Sources Alimentaires et Dosage de la Vitamine E, [Chemistry,
Food Sources and Dosage of Vitamin E], 315-324.

Bellamy C. (1998) La Situation Des Enfants Dans Le Monde
[The State of the World's Children], 96-163.

Kayode A. P. P, Akogou F. U. G., Hounkpatin W. A. and
Hounhouigan D. J. (2013) Effets des Procédés de
Transformation sur la Valeur Nutritionnelle des Formulations
de Bouillies de Complément & Base de Sorgho, /nt. J. Biol.
Chem. Sci.,. [Effects of Processing Processes on the
Nutritional Value of Sorghum-Based Supplemental Porridge
Formulations, Int. J. Biol. Chem. Sci.], 6 (5) 2192-2201.



