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Nutritional and sensory quality of two types of Ablo from local cereals of which
sorghum (Sorghum bicolor) and millet (Pennisetum glaucum) largely cultivated in
Benin
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Abstract
Ablo is wet bread, slightly salty and sweet, steamed and sold in the form of pellets. The study aims to assess the
nutritional and sensory quality of two types of Ablo from local cereals of which sorghum and millet widely cultivated in
Benin. The methodology adopted was to perform production test followed by analyses in the laboratory. The results
showed that both Ablo (millet-based Ablo and sorghum-based Ablo) were acid and respectively had an average pH of
4.23 ± 0.15 and 4.26 ± 0.09. They did not contain lead or cadmium. The two new types of Ablo manufactured had very
strong energy values (68.02 ± 1.53 to 187.62 ± 2.30 Kcal/g) and contain essential nutrients for the body including the
proteins (7.84 ± 0.18 to 12.83 ± 0.578 mg/g), the sugars (162.33 ± 2.68 to 457.65 ± 1.53 mg/g), the iron (207.25 ± 0.75
to 360.30 ± 4.72 mg/g) and the vitamins (A, B1, B2 and C). They had an acceptable nutritional quality and were
generally accepted by the tasters. In the light of the results, the millet-based Ablo and the sorghum-based Ablo can be
recommended to consumers.
Keywords: Ablo, millet, nutritional value, sorghum, Benin

1. Introduction
1

A well-fed body resist to most diseases and external
aggression (UNICEF, 1998). Often, the first remedy to
combat certain diseases is to feed the sick well. This is
even more true for preventing disease. The best
preventative medicine for a population is first to be well
fed. In addition, if the population is well-fed, actions of
public health and prevention (hygiene, vaccinations,
deworming, etc.) have increased efficiency. Mortality also
depends on feeding. A good diet has a positive effect on
the life expectancy of a population (Laure, 1983).
Benin, peopled of about 10 million inhabitants
according to the Census of 2013 (INSAE, 2013) extends
over an area of 114 673 km². It knows a strong
demographic growth, and its economy is based on
agriculture, which contributes to 38% interior raw
program by occupying 80% of the active population.
*
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Fermented foods are much consumed. Fermented food
products are particularly used as products of weaning for
small children (C. M. Kalui et al., 2008, C. K. C. Tchekessi
et al., 2013)
The fermentation process increases the food
conservation. These fermented foods have nutritional
assets and, in some cases, provide protective elements
towards the bacterial agents eventually present. There
are a multitude of products, forms and presentations:
Gowé, Ablo, Dèguè, Akpan, Abotin or even Akassa are
only a few examples of multiple local varieties (C. K. C.
Tchekessi, 2015; A. I. Angelov et al., 2017).
This study focused on Ablo which is a moist bread
shaped ball, very consumed in Benin, especially in large
cities (A. N. R. Ahoyo et al., 2013; V. Dansou, 2013; P.
Houssou et al., 2014; A. Aboudou et al., 2014; P. Houssou
et al., 2015). The study aims to assess the nutritional and
sensory quality of two types of Ablo from local cereals of
which sorghum grain and millet grain widely cultivated in
Benin.
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2. Materials and methods
The productions were made at the research unit in safety
health food (URSSA) of the laboratory of Microbiology
and of the food Technologies (LAMITA) at the Faculty of
Science and Technology (FAST) of the University of
Abomey-Calavi (UAC).
2.1 Materials
2.1.1 Plant material
Sorghum (Sorghum bicolor) of red color designated in
local language fongbé by "abokun" and the small millet
(Pennisetum glaucum) of greenish color called "likun" in
fongbé language were used. Wheat flour also served as
plant material. These cereals were purchased at
Dantokpa, Cotonou's international market.

proteins, total sugars, reducing sugars, lipids, zinc,
copper, cadmium, of lead, iron, and vitamins (A, B1, B2
and C). The physicochemical analyses were performed in
three repetitions on each sample.
2.2.2.1 Rate of dry matter and water content
The dry matter content was determined according to the
method AACC44-15A (AACC, 1984). The water content
has been deducted by the above formula:
Dry water (%) = 1 - matter content (%)
2.2.2.2 pH and titratable acidity
The pH and titratable acidity were determined according
to the modified method described by M. J. R. Nout et al.
(1989).
2.2.2.3 Protein content

2.2.2 Biological material
The instant yeast (Saccharomyces cerevisiae) of
trademark PASHA made in Turkey by DOSU MAYA
MAYACILIK A.S. Company certified ISO 9001: 2008 has
been used. It was purchased at the Dantokpa, Cotonou's
international market. It is used as a leaven in the
manufacturing technology of the Ablo (K. F. Ahokpe,
2005; A. M Aholou-Yeyi, 2007; I. Y. Bokossa et al., 2013).
2.1.3 Laboratory equipment

The crude protein content was determined according to
the Kjeldahl method (AACC, 1984).
2.2.2.4 Determination of total sugars
Total soluble sugars were determined according to the
method of M. Dubois et al. (1956).
2.2.2.5 Determination of reducing sugars

The equipment consisted of classical material used for
physico-chemical handling.

The reducing sugars were determined by the method of
Y. N. Njintang and C. M. F. Mbofung (2003).

2.1.4 Other materials

2.2.2.6 Determination of the rate of fat

The material used for the different manufacturing
consisted of ingredients (sugar, salt) and standard
production equipment of the Ablo such as basins, plastic
buckets, pots, spatula, whip, mill, one sieve and a
fireplace. The water of the national water society of Benin
(SONEB) was also used.

The lipid content was determined in the Soxlhet
according to the AACC method (1984).

2.2 Methods
2.2.1 Experimental method
The production tests were conducted according to the
original method described by A. M. Aholou-Yeyi (2007)
modified. The difference in this technology was the use of
other types of cereals such as millet and sorghum and the
reduction of the fermentation time. Each test was
repeated three times in the laboratory. The samples were
taken from finished products and the various analyses
were performed on these samples.

2.2.2.7 Content of heavy metals and micro elements
The amounts of heavy metals and microelements
contained in the two types of Ablo were determined
according to the method described by L. B. Lawani (2007).
2.2.2.8 Levels of vitamins A and C
The levels of vitamins A and C were determined by the
method described by C. K. C. Tchekessi et al. (2014).
2.2.2.9 Vitamins B1 and B2 levels
The levels of vitamins B1 and B2 were determined by the
method described by A. Benmoussa et al. (2003).

2.2.2 Physico-chemical analysis

2.2.2.10 Estimation of the energy of the products value

They consisted in the determination of the dry matter,
water content, pH, titratable acidity; the dosage of

The energy value of products was determined by the
method described by V. J. Zannou-Tchoko et al. (2011).
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2.3 Sensory analysis
The test of acceptability of various manufactured
products has been done under the terms of the
comparison test and preferably described by (E. Larmond,
1977; I. Y. Bokossa et al., 2011 and C. K. C. Tchekessi,
2015).

Table 2: Average values in protein, total sugars, reducing
sugars, lipids, and energy of the millet-based Ablo and the
sorghum-based Ablo

Types of
Ablo

2.4 Statistical analyses of the data

Milletbased Ablo

The collected data were analyzed using SPSS 16 and
MINITAB 14 software. MINITAB 14 software had been
used to check the conditions of application of the
statistical tests. These were made with the software SPSS
16 which helps to do the analyses of variance (ANOVA)
and Tukey test for the comparison of averages. The
chosen significance level was 5% p < 0.05.

Sorghumbased Ablo
P-value

3. Results and discussion
3.1 Results
The average values of pH, titratable acidity and dry
matter of millet-based Ablo were lower than those of the
sorghum-based Ablo (table 1). But this difference was not
significant statistically. On the other hand, the values of
the water between the two types of Ablo content varied
significantly on the threshold of 5%. The millet-based Ablo
and the sorghum-based Ablo respectively had a pH mean
of 4.23 ± 0.15 and 4.26 ± 0.09 (table 1).
Table 1: Average values of pH, titratable acidity, dry
matter and water content of the millet-based Ablo and
the sorghum-based Ablo
Average values of the search parameters
Moisture
pH
content
(%)
Millet-based
4.23 ±
37.57 ±
62.43 ±
a
2.01 ± 0.16
Ablo
0.15a
1.39a
1.39a
Sorghum4.26 ±
38.06 ±
61.94 ±
2.2 ± 0.17a
based Ablo
0.09a
1.46a
1.46a
P-value
0.14
0.19
0.19
0.00
The average values of the same letter in the same column are not
significantly different at the 5% threshold.
Types of
Ablo

Titratable
acidity (%)

Dry
matter(%)

Table 2 showed the results of the nutritional analysis of
the millet-based Ablo and the sorghum-based Ablo. It is
from this table that the average values of the content in
proteins, total sugars, reducing sugars, and energy of the
millet-based Ablo were significantly higher than those of
the sorghum-based Ablo. The average protein of the
millet-based Ablo was more than 1.64 times higher than
the average value of the protein content of the sorghumbased Ablo (table 2). The millet-based Ablo was 2.82
times richer in total sugars, 1.39 times in reducing sugars
than the sorghum-based Ablo (table 2). The average
energy content of the millet-based Ablo was 2.76 times
higher than the average energy value of sorghum-based
Ablo (table 2).

Average values of the search parameters
Total
Reducing
Proteins
Lipids
sugars
sugars
(mg/g)
(mg/g)
(mg/g)
(mg/g)
12.83 ±
a
0.578
7.84 ±
b
0.18
0.00

457.65
± 1.53a

192.12 ±
0.15a

162.33
b
± 2.68
0.00

138.10 ±
b
0.66
0.00

0.22 ±
a
0.01
0.22 ±
a
0.01
1.00

Energy
(Kcal/g)

187.62 ±
2.30a
68.02 ±
b
1.53
0.00

The average values of the same letter in the same column are not
significantly different at the 5% threshold.

The average values of the content in zinc, copper and iron
of the millet-based Ablo were significantly higher than the
mean values of the content of zinc and iron of the
sorghum-based Ablo (table 3). Both types of Ablo
manufactured contain neither cadmium nor lead (table
3). The average level of copper in the sorghum-based
3
Ablo (11.70 ± 3.06 10 µg/Kg) was 1.94 times smaller than
3
that of the millet-based Ablo (22.74 ± 4.97 10 µg/Kg). The
millet-based Ablo was 2.20 times as rich in zinc and 1.74
times in iron as the sorghum-based Ablo (table 3).
Table 3: Average values in zinc, copper, cadmium, lead,
and iron of the millet-based Ablo and the sorghum-based
Ablo

Types of
Ablo

Average values of the search parameters
Zinc
Copper
Cadmium
Lead
(103µg/Kg)
(103µg/Kg)
(µg/Kg)
(µg/Kg)

Milletbased
Ablo
Sorghumbased
Ablo

13.93 ±
1.71a

Criteria
P-value

Iron
(mg/Kg)

22.74 ±
4.97b

< LOD

< LOD

360.30
± 4.72a

06.33 ±
0.67b

11.70 ±
3.06a

< LOD

< LOD

207.25
± 0.75b

0.00

0.00

100
-

200
-

0.00

The average values of the same letter in the same column are not
significantly different at the 5% threshold.
Legende: LOD = wavelength of detection; Criteria: MAEP, 2007

The content of vitamins (A, B1, B2, and C) millet-based
Ablo and sorghum-based Ablo products was presented by
table 4. The dosage of vitamins has revealed that both
types of Ablo manufactured contained vitamins A, B1, B2
and C (table 4). The sorghum-based Ablo was respectively
1.19, 1.11 times and 1.17 times richer in vitamins A, B1
and B2 as the millet-based Ablo (table 4). But these
differences were not significant at the 5% threshold. On
the other hand, we noted a significant difference in
vitamin C. Indeed, the millet-based Ablo was 1.84 times
richer in vitamin C content than the sorghum-based Ablo
(table 4)
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Table 4: Composition in vitamins of the millet-based ablo
and the sorghum-based Ablo
Average values of the search parameters
A (mg /
B1 (mg /
B2 (mg /
Types of Ablo
100g)
100g)
100g)
Millet-based Ablo

08.42 ±
a
0.23

0.47 ±
a
0.04

0.6 ±
a
0.05

Sorghum-based
Ablo
P-value

10.06 ±
1.42a
0.05

0.52 ±
0.12a
0.24

0.7 ±
0.03a
0.28

C (mg /
100g)
39.61 ±
a
2.15
22.53 ±
3.22b
0.00

The average values of the same letter in the same column are not
significantly different at the 5% threshold.

The result of the sensory analysis of millet-based Ablo and
of the sorghum-based Ablo was translated by figure 1.
The figure showed that tasters liked better the color,
smell and consistency of sorghum-based Ablo as the
color, the smell and consistency of millet-based Ablo
(Figure 1). They also found that the millet-based Ablo had
a sweeter taste than the sorghum-based Ablo (Figure 1).
The sorghum-based Ablo was more acidic than the milletbased Ablo (Figure 1). The results of the sensory analysis
showed that both types of Ablo developed were generally
accepted by the tasters. However, panelists most
preferred the sorghum-based Ablo (Figure 1).
Millet-based Ablo

Sorghum-based Ablo

100.00%
90.00%
Proportion of tasters

80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%
0.00%

valued characteristics

Figure 1: Comparison of the different sensory
characteristics of the Ablo to base of millet and the Ablo
at base of sorghum
3.2 Discussion
The millet-based Ablo and the sorghum-based Ablo
respectively have an average pH of 4.23 ± 0.15 and 4.26 ±
0.09. In fact, all of the pathogenic microorganisms thrive
in environments where the pH is higher than 4.5. Below
this value, all life becomes impossible for these kinds of
microorganisms (H. Leclerc et al., 1977; M. J. R. Nout et
al., 1989; R. Adjigbey-Tasas, 2003).
The acid pH preserves fermented foods against
microbial contaminants and ensures a good conservation

of these foods. With an acid pH, the two types of Ablo will
inhibit
further
development
of
pathogenic
microorganisms.
Results showed a significant difference (p < 0.05)
between the two types of Ablo protein. The average value
of the protein content of the millet-based Ablo is 1.64
times greater than the average value of the protein
content of the sorghum-based Ablo. These results are
similar to those obtained by S. Serna-Saldivar and L. W.
Rooney (1995), who stressed that grain of millet contains
close to 1.08 times more protein than grains of sorghum.
The millet-based Ablo is 2.82 times richer in total sugars,
1.39 times in reducing sugars than the sorghum-based
Ablo (table 2). This difference can be explained by the fact
that millet and sorghum have different biochemical
characteristics (N. D. Vietmeyer, 1996). The average
energy value of the millet-based Ablo is 2.76 times higher
than the average energy value of sorghum-based Ablo.
Thus, the millet-based Ablo provides more energy than
the sorghum-based Ablo. This difference is due to the
low-protein and total sugar of the sorghum-based Ablo.
The Two types of Ablo manufactured contain neither
cadmium nor lead; we can say that the two products
developed, meet chemical standards and guarantee the
safety of consumers in nutritional terms. The average
level of copper in the sorghum-based Ablo (11.70 ± 3.06
3
10 µg/Kg) is 1.94 times smaller than that of the millet3
based Ablo (22.74 ± 4.97 10 µg/Kg). The millet-based Ablo
is 2.20 times richer in zinc and 1.74 times in iron than the
sorghum-based Ablo. These variations between the
mineral elements of both types of Ablo are justified by
the richness of the grain of millet in these elements (M.
Kone, 2011). In addition, M. A. Stuarts et al. (1987), N.
Khetarpaul and B. N. Chauhan (1989) reported a
significant improvement in the availability of minerals
during the fermentation. G. Sripriya et al. (1997) made
the same observations by noticing an improvement of
bioavailability of copper, zinc, magnesium, calcium,
phosphorus and iron during the fermentation of millet.
Furthermore, results show that the sorghum based Ablo is
richer 1.19, 1.11 times and 1.17 times respectively in
vitamins A, B1 and B2 than the millet-based Ablo. The
millet-based Ablo, is 1.84 times richer in vitamin C than
the sorghum-based Ablo. These different vitamins are
essential to the proper functioning of the body. The
results are consistent with those of R. Jeantet et al. (2008)
and C. K. C. Tchekessi (2015) which stressed that the
vitamins A, B1, B2 and C can be found in the fermented
grain foods and intervene for the good functioning of
metabolism at the level of energy production (B1 and B2
vitamins), eyes and skin (vitamin A). The vitamins C have
antioxidant actions and keep better foods that contain it
(F. Yildiz, 2010). H. A. Dirar (1993) showed that
fermentation allows to increase the content of vitamins
of group B in the African fermented cereal and that three
days of fermentation can increase vitamin B12, riboflavin
and folic acid levels in the fermented porridge.
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According the results of the sensory analyses, the tasters
more prefer the sorghum-based Ablo to the millet-based
Ablo. The preference of sorghum-based Ablo by tasters is
justified by the food habit in the South of Benin, where
the population is much more familiar with this cereal. The
same comments were made on the dèguè by K. S.
Agbanzoume (2005), C. Broutin et al. (2005), F. Hama et
al. (2009), N. Y. Zinzerdorf et al. (2009), C. K. C. Tchekessi
(2015) and A. I. Angelov et al. (2017) who have showed
that the millet-based Dèguè is the preference of
consumers because the traditional Dèguè widely
consumed in many countries of the West Africa (Benin,
Burkina Faso, Niger, Mali, Côte d'Ivoire) is made from
millet and fermented milk.
Conclusion
The study shows that both types of Ablo (millet-based
Ablo and sorghum based Ablo) set-up are very rich in
nutriments (vitamins, proteins and iron) and have a good
quality of health. The two types of Ablo are all accepted
by the panelists. However, in terms of the richness in
nutriments the millet-based Ablo and the sorghum-based
Ablo and their availability throughout the national
territory, it would be preferable to promote these cereals
for the production of the Ablo. We recommend the
consumption of these new products therefore to people
of all age of preferences to the pregnant women, the
children and the elderly.
References
[1]. AACC (American Association of Cereals Chemists), 1984.
Approved Methods of the American Association of
Cereals
Chemists. 8thed. St Paul. MN. USA, 53p.
[2]. Aboudou, A., Akissoé, N., Mestres, C. & Hounhouigan, D. J.,
2014. Optimisation de la fermentation en milieu semi-solide
pour la production d’ablo, pain cuit à la vapeur d’Afrique de
l’ouest. Journal of Applied Biosciences 82:7469– 7480 ISSN
1997–5902.
[3]. Adjigbey-Tasas R., 2003. Contribution à la valorisation des
aliments traditionnels béninois: étude comparative de deux
technologies à base de sorgho malté pour la production de
gowé. Thèse d’Ingénieur Agronome, FSA/UAC, Bénin, 110 p.
[4]. Agbanzoume K. S., 2005. Contribution à la mise au point
d’une technologie de production de dèguè. Mémoire de
Maîtrise de Biotechnologie Agroalimantaire, FAST/UAC, Bénin,
61 p.
[5]. Ahokpe, K. F., 2005. Valorisation des aliments traditionnels
locaux : Evaluation des procédés traditionnels de préparation de
Ablo, une pate fermentée cuite a la vapeur. Thes. Maît.,
FAST/UAC, 51p.
[6]. Aholou – Yeyi, A. M., 2007. Evaluation du système technique
artisanal de production d’Ablo, un pain cuit à la vapeur. Thes.
Ing. Agr, FSA/UAC, 61p.
[7]. Ahoyo, A. N. R., Djinadou, A. K. A., Adégbola, Y. P., Allagbe,
C.M., Gotoéchan, M. H., Adjanohoun, A. & Mensah, G. A.,
2013. Technologies améliorées de production, de conservation
et de transformation du maïs existantes au Bénin. Résumé du
document
Technique
et
d’Information.
MAEP/
ProCAD/PPAAO/CNS-Maïs et INRAB/Bénin. 117 p. Dépôt légal N°
6947 du 04 novembre 2013, 4ème trimestre 2013, Bibliothèque

Nationale (BN) du Bénin ISBN : 978 – 99919 – 1 - 612 – 5 En ligne
(on line) sur le site web : http://www.slire.net.
[8]. Angelov A. I., Petrova G., Angelov A. D., Stefanova P.,
Bokossa I. Y., Tchekessi C. K. C., Marco M. L. & Gotcheva V.,
2017. Molecular Identification of Yeasts and Lactic Acid Bacteria
Involved in the Production of Beninese Fermented Food Degue,
The Open Biotechnology Journal, Vol. 11, pp.94-104.
[9]. Benmoussa A., Lamsaouri J., Benramdane L. & Cherrah Y.,
2003. Mise au point d’une méthode de dosage différentiel de
quatre vitamines hydrosolubles par chromatographie en phase
liquide à polarité de phases inversées. Biologie et Santé, 3 (2):
228-235.
[10]. Bokossa Yaou I., Banon J., Tchekessi C.K.C., Dossou-yovo P.,
Adeoti K. & Assogba E., 2013. Caractérisation physico-chimique
et microbiologique de Ablo: une pâte fermentée du Bénin.
Journal de la Recherche Scientifique de l’Université de Lomé
(Togo), 2013, Série A, 15(2) : 389-397.
[11]. Bokossa Yaou I., Tchekessi C. K. C., Dossou-Yovo P.,
Egounlety M. & Dossa R. M., 2011. Substitution partielle du lait
en poudre par le lait de soja pour la production du yaourt.
Bulletin de la Recherche Agronomique du Bénin, 69: 48-55.
[12]. Broutin C., Duteurtre V., Tandia A., Touré B. & François M.,
2005. Accroissement et diversification de l’offre de produits
laitiers au Sénégal: la bataille industrielle du lait en poudre à
Dakar et des mini-laiteries à la conquête des marchés des villes
secondaires, Communication à l’atelier «Vers de nouvelles
politiques laitières» Bamako, 29 mai - 2 juin 2005, 21 p.
[13]. Dansou V., 2013. Utilisation de variétés locales de riz pour
la production de Ablo au Bénin. Mémoire pour l’obtention du
diplôme d’Ingénieur de conception. Option : Génie de
Technologie Alimentaire. Ecole Polytechnique d’Abomey-Calavi,
Université d’Abomey-Calavi 77 p.
[14]. Dirar, H. A., 1993. The indigenous fermented foods of the
Sudan: a study in African food and nutrition. Cab International,
wallingfor, pp. 1-97.
[15]. Dubois M., Gilles K. A., Hamilton J. K., Schotch T. J., Rebers
P. A. & Smith F., 1956. Colorimetric method for determination of
sugar and related substances. Analytical Chemistry, 28 (3): 350–
356.
[16]. Hama F., Savadogo A., Ouattara A. T. C. & Traoré S. A.,
2009. Biochemical, Microbial and Processing study of Dèguè a
Fermented Food (From Pearl millet dough) from Burkina Faso.
Pakistan Journal of Nutrition, 8 (6): 759-764.
[17]. Houssou, A.P., Dansou, V. & Mensah G. A., 2014. Utilisation
des variétés localement cultivées de riz pour la production du
ablo au Bénin. Fiche Technique N° 2. Dépôt légal N° 7652 du
16/12/2014, 4ème trimestre, Bibliothèque Nationale (BN) du
Bénin – ISBN : 978 – 99919 – 0 – 262 – 3. 17 p.
[18]. Houssou, P., Dansou, V., Agro, A., Hounyèvou klotoé, A. &
Akissoé, N., 2015. Mise au point et test d’un cuiseur à vapeur et
d’un fermenteur pour la production du Ablo. Rapport d’activité
projet 4/PPAAO/CNS-Maïs. 21 p.
[19]. INSAE (Institut National de la Statistique et de l’Analyse
Economique), 2013. Résultats du quatrième Recensement
Général de la Population et de l’Habitation (RGPH4), République
de Bénin, 8p.
[20]. Jeantet R., Croguennec T., Mahaut M., Schuck P. & Brulé
G., 2008. Les produits laitiers. 2ème édition, Editions Tec & Doc,
Paris, 23 p.
[21]. Kalui, C. M., Mathara, J. M., Kutima, P. M., Kiiyukia, C. &
Wongo L. E., 2008. Partial characterization and identification of
lactic acid bacteria involved in the production of ikii: a
traditional fermented maize porridge by the Kamba of Kenya.
Journal Tropical of Microbiology and Biotechnology, 4 (1): 3-15.
1387 | Int. J. of Multidisciplinary and Current research, Vol.5 (Nov/Dec 2017)

BANON Sèmèvo B. Jultesse et al

Nutritional and sensory quality of two types of Ablo from local cereals of which sorghum..

[22]. Khetarpaul N. & Chauhan B. N., 1989. Effect of
fermentation by pure cultures of yeast and Lactobacilli on phytic
acid and polyphenol content of pearl millet. Journal of Food
Science, 54: 780-781.
[23]. Kone M., 2011. Les effets du maïs grain entier ou broyé en
alimentation séquentielle ou mélangée sur les performances
Zootechniques des poulets de chair au Sénégal (période froide).
Thèse de Doctorat, E.I.S.M.V. Cheikh Anta Diop de Dakar,
Sénégal, 133 p.
[24]. Larmond E., 1977. Laboratory Methods for Sensory
Evaluation of Food. Publication N°1637. Ottawa: Canada
Department of Agriculture, 73 p.
[25]. Laure, 1983. Nutrition et population en vue de la
planification
alimentaire.
Initiations-Documentations
Techniques, No 58, I.S.B.N. 2-7099-0696-1, Office de la
Recherche Scientifique et Technique Outre-Mer (ORSTOM),
Paris, 64 p.
[26]. Lawani L. B., 2007. Etude de la pollution des eaux, des
sédiments et des crevettes du lac Nokoué par les métaux (Pb,
Cd, Cu, Zn, Fe) au Bénin. Mémoire pour l’obtention du DESS à la
Faculté des Sciences Agronomiques de l’Université d’AbomeyCalavi, 95 p.
[27]. Leclerc, H., Buttiaux, R., Guillaume, J. & Wattre, P., 1977.
Microbiologie appliquée. Doin Editeurs, Paris.
[28].
MAEP,
2007.
Arrêté
N°0362/MAEP/DCAB/SGM/DA/DP/CSRH/SA portant fixation des teneurs
maximales pour certains contaminants dans les denrées
alimentaires en République du Bénin.
[29]. Njintang Y. N. & Mbofung C. M. F., 2003. Kintics of starch
gelatinisation and 220 mass transfer during cooking of taro
(Colocosia esculenta L. Schott) slices. Starch/Starke, 55, p 170176.
[30]. Nout M. J. R., Rombouts F. M. & Havelaar A., 1989. Effect
of accelerated natural lactic fermentation of infant food
ingredients on some pathogenic microorganisms. Int. J. Food
Microbiol., 8: 351-361.
[31]. Serna-Saldivar S. & Rooney L. W., 1995. Structure and
Chemistry of sorghum and millets. Dans: Sorghum and millets:
Chemistry and technology, (édité par Dendy D.A.V.), St Paul.
American Association of Cereal Chemists, pp. 69-124.

[32]. Sripriya G., Antony U. & Candra T. S., 1997. Changes in
carbohydrate, free amino acids, organic acids, phytate and HCl
extractability of minerals during germination and fermentation
of finger millet (Eleusine corocana). Food Chem., 58: 345-350.
[33]. Stuart, m. A., johnson, P. E., Hamaker, B. & kirleis, A., 1987.
Absorption of zinc and iron by rats fed meals containing
sorghum food products. J. Cereal Sci., 6, 81-90.
[34]. Tchekessi C. K. C., Bokossa A., Adigun N., Bleoussi R., Sachi
P., Banon J., Agbangla C., Azokpota P. & Bokossa Y. ., 2014.
Physico-chemical and sensory characterizations of three types of
"dèguè", a local fermented drink made from milk in Benin.
International Journal of Biosciences, Vol. 5 (3): 36-43. DOI:
http://dx.doi.org/10.12692/ijb.
[35]. Tchekessi, C. K. C., Bokossa Yaou I., Banon J., Agbangla C.,
Adeoti K., Dossou-yovo P. & Assogba E., 2013. Caractérisations
physico-chimiques et microbiologiques d’une pâte traditionnelle
"gowé" fabriquée a base de maïs au bénin. J. Rech. Sci. Univ.
Lomé (Togo), 2013, Série A, 15(2) : 377-387
[36]. Tchekessi, C.K.C., 2015. Possibilités biotechnologiques de
production d’aliments probiotiques à base de céréales cultivées
au bénin. Thèse de Doctorat Unique, Université d’Abomey Calavi, Bénin, 191p.
[37]. UNICEF (Fonds des Nations Unies pour l’Enfance), 1998. La
situation des enfants dans le monde: La malnutrition: causes,
conséquences et solutions, 16 p.
[38]. Vietmeyer N. D., Ruskin F. R., Dafforn M. R., Mouzon E.,
Simpson B., Osborn D. & Dow M. M., 1996. Lost Crops of Africa:
Volume I: Grains, Board on Science and Technology for
International Development National Research Council. National
Academy Press, Washington, D.C., ISBN: 0-309-049903, 383 p.
[39]. Yildiz F., 2010. Development and manufacture of yogurt
and other functional dairy products. CRC Press, Boca Raton,
London, New York, 435 p.
[40]. Zannou-Tchoko V. J., Bouaffou K. G. M., Kouame K. G. &
Konan B. A., 2011. Etude de la valeur nutritive de farines
infantiles à base de manioc et de soja pour enfant en âge de
sevrage. Bulletin de la Société Royale des Sciences de Liège, 80:
748-758.
[41]. Zinzendorf N. Y., Baba-Moussa L., Yao C., Bouhoua L.G.,
Sanni A. & Loukou Y. G., 2009. Prévalence de Staphylococcus
aureus entérotoxinogène dans le «dégué» vendu dans trois
communes de la ville d’Abidjan, Côte d’Ivoire Microbiol. Hyg.
Alim., 62 (21): 41-44.

1388 | Int. J. of Multidisciplinary and Current research, Vol.5 (Nov/Dec 2017)

