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Abstract

Semolining for attiéké production is traditionally manufactured physically by hand in wooden device. The
end cooked attiéké obtained is subjected to low sensory and physicochemical qualities. For avoiding its variability
and enhancing high quality end product, influence of mechanical semolining of fermented cassava dough during
attiéké manufactured is carried out in this study for cottage industry; industrial and household can all benefits.
Experimentally 4500 g of cassava are being prepared into cassava mash which is mechanically semolined in
triplicate. During the process, 25 angle tilts deviation of the machine (SI) are being investigated. For each angle tilt
experienced cassava dough is differently study according to the water content, inocula level adjunction and
fermentation time. Samples were collected for total sugar content, cyanide content, starch content, total solid
content, and grain size physical chemical and sensory analysis. As compared to traditional control, the semolina
grain sizes (1.52+0.04 and 1.82+0.02 mm) are attained from 26.3 to 31.6 angle tilt intervals. Consequently when
cassava mash run about 52 % of the moister content, 10 or 12% amount of inocula loaded and 12 or 24 hrs of
fermenting paste. Interestingly at these the optimal semolina size grain is 1.32+0.02 especially at 31° angle tilt
deviation, and comparatively fitted to traditional grain sizes taken as a control. Singularly when cassava dough is left
for fermenting 12 or 24 hours, the semolina grain size collapsed between 1.12+0.13 and 1.35+0.07 diameters. But
when it loaded with 10 to 12% amount the semolina grain sizes get from 1.19 + 0.06 to 1.27 + 0.04. Finally the
attiéké obtain after mechanical semolining is evaluated having very good sensory quality compared to the traditional
attiéké control as regards grain sizes and homogeneity even for fresh or cooked semolina one. In conclusion,
mechanical semolining is achieved in condition that cassava dough was loaded at 10% amount of inoculation and,
left to ferment 12 hours. A final semolina end product could be obtained when cassava mash is moisten at 52% of
solid content and semolined at 31° angle tilt deviation. Semolinor technology innovation in attiéké production could
enhance attiéké texture and safety qualities so that household and industry can
all benefits
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Introduction

Attiéké a starchy-couscous dish is derived from fermented cassava dough processing and, most importantly
produced in Ivoirian household foodstuffs. This staple food stands for its high consumption in African urban areas
(Kouassi et al., 2008). Consequently it increasingly spreads from its origin of Cote d’Ivoire to Europe, America and
Asia due to black African-diasporas immigration (Kakou, 2000). In Cote d’Ivoire attiéké plays a large part in
household livestock as regards to its numerous and various utilisations (Bendech et al., 2000). As respect to that
importance attiéké is mentioned representing 5% food expenditure and 20.5% calories diet daily intake for
consumers. The biggest producers and consumers are well-knew to be southern region’s inhabitants of Cote
d’Ivoire. For atti¢ké is major source of activity incoming generator especially for female. Thus production of atti¢ké
is approximately estimated around 18 965 to 40 000 tons whereas consumption per inhabitants is varying between
28 and 30 kg annually (Tréche, 1995; Giraud et al., 1995; FAO, 2001). Production of attiéké seems to be well
integrated likewise root tuber (i.e. cassava and yam), cereal (i.e. rice, maize and sorghum) out of the most part
Ivorian market as well as West African region (Amani et Kamenan, 2003; FAO, 2004; FAO, 2006). This food is
still informally home-grown even though its importance in Ivorian foodstuffs. Preparation proficiency is strictly
based onto traditional-empirical experience but none on rational modern food processing experience (Essers et al.,
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1993; Fortin et al., 1998; Mosso et al., 2000). Indeed attieké is mostly processed after the unit operations
comprising peeling, grating, fermenting, pressing, crumbling, sieving, semolining, drying, air winding, and cooking
very often described elsewhere (Aboua, 1998 ; Sotomey et al., 2001; Djeni et al., 2008). These unit operations are
holding traditionally so that variation may occurs due to its processing complexity and difficulty. According to area

of production attiéké is sold in many form and kind namely "attiéké garba", " attiéké abgodjama”, " dehydrated
attiéké ", "attiéké-gari”, "humid attiéké" or "akyeke- akyeke" in other Africa region. The home-made processing of
attiéké therefore is to female a cause of painful, intensive physical hard working activities that are gruelling for
women performers. Furthermore for every unit operation handling may arise with unhygienic and microbial risks
intoxication as well as food alteration and deterioration. Pathogenic microorganism and unfavourable cyanogenic
glucosides (-CN) appearances bound up with mishandling of unit operations that influence the sensory quality of
attiéké. Anyway semolining of cassava mash is traditionally processed outdoors and manually along with decay
wooden utensils that lead to inconsistent product quality. Obviously the end-product gets contamination from
uncontrolled working environment and unhygienic process condition. Additionally semolining processing takes
more than one working-hour depending of operator, its ability and experience. Semolining time length is depending
on the residual water content of mash and the working force or intensity released while processing into semolina.
And so semolina quality texture is interdependent on inoculums level incorporation, fermentation time, water
content amount of final pressing mash. Attiéké quality can in fact be improved by mastering all unit operations
fundamentally the fermentation, dewatering or pressing and semolining steps by large extent. To perform a better
control of semolining a newly Semolinor machine (SSI) has been integrated in the process of attieké manufacturing
and parameters that influence semolining step have been studied.

The objective of this work is to investigate on the “influence of Mechanical Semolining of Fermented
Cassava Dough on Physicochemical and Sensory Characterises of Produced Attiéké”. Specifically it aims firstly to
find out the optimal water content in which cassava mash can ideally be processed into semolina. Secondly to
determine the requiring angle of tilt deviation for obtaining homogeneous semolina, and finally to determine
semolina ideal size for improving semolina texture quality and yield production. As a working hypothesis do the
fermentation, dewatering and semolining interdependent, and consequently influencing attiéké physicochemical and
sensory characteristics. Semolining processing could be controlled for an acceptable attiéké quality?

Material and methods
Cassava root

Suitable mature and fresh cassava root from Improved African Cassava (IAC, Manihot Esculenta CRANTZ,
UNA) variety were used in these experiments. The cassava roots of 12 months age, weighed between 0.5 and 1 kg
with maximum starch level from 80% to 90% were used for pressing, semolining, and the end-product (i.e. attiéké)
for sensory evaluation.

Experimental procedure for deliquoring

Procedure for deliquoring consisted in determining relationship between optimal pressing force and the water
released for bringing the moisture content to 52%, for 4500 g of pealed and grated IAC cassava. Previously force
intensity is measured by mean of dynamometric sensor after cabrating with a universal press (Wolpert Tyz, kN,
germany). Consequently the resulted pressure equalled to 1.55 + 0.30 kN. It may be noted that force (F) measured
experimentally depends on the working length (4L) of the screw press. And it is measured in “thread of screw” or
metre unit. K represents the elasticity coefficient in N/m. If N/m is 0.3 cm then k collapsed to 0.03 N/thread of screw
for 10 N/m. It may be noted that F was measured experimentally and its value was also determinated from

dynometric sensor, and the two values matched within 1%: F =K.AL (1). Finally pressure (P) was deducted from
the (F) force applied and contact surface area (S): P =F / S (2). Experimental results relating to pressing were
replicated six times to determine mean values and errors.

Procedures for semolining

The mash obtained after pressing at a force of 1.55 + 0.30 kN is successively semolined according to
semolinor’s angle of tilts, moisture content necessary for producing best attiéké. Results of every angle of tilt are
calculated following equation stated in table | below.
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Tableau I: Corresponding determined Semolinor angle of tilt

Length (cm) Sine a Cosine o Tangent a Angle of tilts in

X degree
: Sin o =45+xi/97 Cos a =91/97 Tan a =45+xi/91 °g,
0 0.46 0.93 0.49 26.3
5 0.51 0.93 0.54 28.7
10 0.56 0.93 0.60 31.1
15 0.61 0.93 0.65 33.3
20 0.67 0.93 0.71 35.5
25 0.72 0.93 0.76 375

Subsequently, 4500 g of cassava mash are experimentally semolined following each angle of tilt. Hundred grams of
semolinas obtained are then collected and sifted by a granulometer summit (model 1500, Peter Instruments,
Hudding, Sweden) in triplicate for determining semolina grains size.

Procedure for sensory evaluation

Attiéké tasters are recruited and selected for constituting a single panel. Formation, recycling and sensory
evaluation of panellists are according to Stone et al. (1974). Method principle is based on quantitative description of
organoleptic property of different kind of semolinas. Panelists’ achievement is evaluated by proposed respectability
quantitative response scale. Twenty five voluntary of 11 women and 14 men are recruited by mean of a survey
questionnaire of Meilgaard et al. (1987). Additionally volunteers are tested for their capacity of describing the right
semolina by a triangular test comparison (Giboreau et al. 2007). After that the challenge twelve (12) panellists of
05 women and 7 men are definitively constituted for final sensory test. Experimentally six (06) sample of 100 g
fresh and cooked semolina are displayed in porcelain plate and, codified randomly to be tested for their sensory
properties. For each attiéké sample tasted, the attributed organoleptic characteristics are evaluated by mean of
panelists.

Physicochemical analysis

Different usual analysis were performed on hundred grams of fresh cassava and attiéké samples comprising
the determination of granulometry (AACC, 2000), total sugar (Dubois et al., 1956), dry mater (AOAC, 1999),
cyanide content (O’Brian et al., 1991 ; Essers et al., 1993 ; Abban et al., 2011) and starch(Hassid et Nuefeld,
1964) in triplicate.

Statistical analysis

Differences between means (ANOVA) from three replications of each sample were performed using
significant F-ratios at p < 0.05 and the Duncan test (Minitab, 1998). Decisional statistical table was used for the
sensory evaluation for confirming differences perception between means at p < 0.05 (Lawless et Heymann, 1998).

Results and discussion
Characteristics of fresh and cooked semolina with an optimal force applied

It is noted that 1.58 + 0.3 kN is the optimal force to be applied for obtaining attieké with sufficient preferred
semolina size and quality sensory (figure 1A; B and table II) in contrary to others mechanical force tested. The
reason is that force is adequate in term sensory aspects as well as physicochemical characteristics. Attieké obtained
at that pressing force is mostly preferred from women since its look like the traditional one.
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Figure: Cassava semolina (A); Attiéké semolina (B) at 1.55 kN

Effect of force applied on physical chemical characteristics of fresh semolina and cooked semolina are stated in
table Il below. There is no difference between mean value of cassava semolina and attiéké semolina when compared
in line using significant F-ratios at p < 0.05.

Table 11 : Physicochemical characteristics of cassava and attieke semolinas

Force initial Paste cassava attieke
(1.58 £ 0.3KN) semolina semolina
Time (min) 0 10 15 20 10 15 20

Water 70.0 £ 52.4 + 525+ 51.8+ 49.0 £ 479 + 46.4+
1.13a 1.20c 1.02¢c 1.57c 155¢ 138¢c 2.18c
Starch 839+ 711+ 715+ 71.8+ 71.7 £ 70.3 70.2+
1.32a 331c 251c 3.42¢c 391c 3.07¢ 1.93c
Cyanide 63.7 = 35.1+ 355+ 35.0+ 112+ 115+ 10.8+
2.33a 1.89¢ 3.04c 2.78c 111lc 1l41c 1.24c
Sugar 573 321+ 313+ 3.36x 3.05+ 3.06 + 3.08+
0.43a 0.18¢ 0.09c¢ 0.06¢c 0.02¢ 0.05c¢ 0.01c

Mean values (g/L) + standard deviation from three replications. Value in line following by letters (a, b or c) are
significantly different at F-ratios at p <0.05 p <0.05

Preliminary results on pressing force showed that optimal characteristics on ebove table Il are to be obtained for
processing to semolining. Semolining results are shown that semolina (fresh and cooked) size grains varied
differently according to exposed angle tilts even extruded with an optimal monster content of 52%. Therefore it is
noted that with a final moister content of 52% and the angle tilt of 31 degree the final grain size are comprising
between 1.37 et 1.53 mm. Interestingly semolina diameters obtained are mostly preferred similar to the control.
Statistically from 31 to 37 angle of tilts there are not significant different between mean value (table I11).

Table 111: Semolina grains size variation regarding semolinor’s angle of tilts

Angle tilts/ Control 26° 28° 31° 33° 35° 37°
1.36 = 1.86 = 1.65 = 153+ 091+ 0.66 + 0.67 =
0.01a 0.0la 0.02 a 0.02 a 0.02 ab 0.05 ab 0.05ab

Semolina
L 138+ 1.84+ 1.53+ 1.51+ 0.83+ 0.58 + 0.60 =
gr?r']:‘n?)'ze 0.0la 0.0la 0.02a 0.02 ab 0.02 ab 0.05b 0.05 ab
137+ 1.78+ 1.57+ 1.55+ 0.86+ 0.64 = 0.64 =
0.01a 0.01la 0.02a 0.02 ab 0.02 ab 0.05 ab 0.05 ab
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Mean values (mm) * standard deviation from three replications. Value in line following by letters (a, b or c) are
significantly different at F-ratios at p < 0.05 p <0.05

Anyway semolining with the moister content from 56% to 54% and, 50 to 40%% are not suitable for obtaining
preferred semolina grain size similar to the control since grains size are fallen between 3 and 2 mm in the ones hand
and, in the others hand between 0.5 et 0.8 mm. Product is rejected for the sensory evaluation.

Sensory evaluation and organoletic characteristics of semolina produced.

Attieke sample tested is seemed well-known from all volunteers, and consequently 90% of evaluators made
thoroughly difference between fresh and cooked semolina’s texture tested according to the triangular test shown in
table 1V below. At that there is no difference between mean values of samples tested whenever regardless the
pressing time length (10, 15 and 20 min) for the same given force of 1.55 + 0.30 kN (table V).

Table 1V: Sensory evaluation of attiéké tested

Time
(min) 0 10 15 20

Attiéké  D/A D/C D/B  A/B A/C B/C A/B AIC B/IC A/B AC B/C

E § 100+ 100+ 100+ 93+ 97+ 90+ 90+ 97+ 93+ 97+ 93+ 93+
(I 0.01la 0.01b 0.01c 0.0l1a 0.01b 0.0l1c 0.01la 0.01b 0.0l1c 0.0l1a 0.01b 0.01c

Mean values * standard deviation in triplicate. A, B, C et D are different attiéké tested. Value in line following by
letters (a, b or c) are significantly different at F-ratios at p < 0.05 p <0.0

The comparison of Attiéké semolina from different force applied likewise 0.91 kN, 2.58 kN and 0 kN is different
notably in term of texture perception due to variable force application. It is recorded some statistical significant
difference when compared each others. It is noted that semolina from 1.55 kN is interesting even at different time
interval of deliquoring since end product is regular likewise the traditional taken as a control. Significant different is
not observed according to the triangular test (table 1V). Cassava mash at 1.55 kN is optimally similar to the control
one (traditional attiéké identified) along with a good quality texture. The final mash is further semolined depending
of variable angles’ tilts for determining the optimal angle at that cassava semolina may be kept standard for
mechanical attiéké semolina manufacturing similar to the traditional one. Figure 1 below displays the sensory
evaluation profile of different semolina from Semolinor angle of tilt experience
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Figure 1 A: Sensory profile of cassava semolinas

=S _26: Control:=S_28: attiéké:— S _31: attieké: =S _33: attieké 33

Sensory attributes observed of cassava semolina from 26°, 28°, 31° and 33° are seemed matching the control
cassava semolina 26°. Indeed sensory attributed for impurity, adhesiveness, malleability, springiness and re-taste
craving are projected 2.00; 3.83; 1.00; 1.00 and 1.83 respectively under the control. However, the sensory attribute
of grain size (4.00) and homogeneity (2.00) of control semolina 26° are dissimilar except the friability (1.50) once
compared to the cassava semolina of different angle of tilts. That may be explained that cassava mash semolined
manually is more crumbly or friable than cassava mash semolined mechanically. In General sensory attributes of
Colour», «brightness », «grain shapes», «Odour», «shewingness» «flavour» «Persistency of taste» from type of
semolina of 26°, 28°, 31° et 33° are respectively are lower than control semolina attributes 26°. Exception is could
be noted regarding attributes of sweetness, trigeminent feeling and behind taste. Overall Duncan test analysis did not
significantly stated out difference between mean values of attributes except for colour and grain size attributes
compared to the semolina control. Figure 2 displays the sensory profile of attiéké semolina from optimal deliquoring
of cassava dough at 1.55 kN.
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Figure 1 B: Sensory profile of attieke semolinas
= S 26: Control:==—S_28: attiéké: S_31: attiéké: = S 33: attiéké 33

Sensory evaluations of attiéké semolina are expressed equal to 1.83 and 1.50 respectively for impurity, behind taste
and re-taste craving. Mean values of marks given are not significantly different regarding 26°, 28° and 31°angle of
tilts in comparison to control attiéké semolina (26°). Exception is noted regarding attiéké semolina 33 where
significant difference is expressed (figure 1 B). That difference means that when semolina grain size became smaller
the behind taste is not obvious while chewing. Anyway sensory attributes of 2.83 ; 3.83; 4.00 ; 4.00 ; 3.33 et 1.50
are given for the brightness, odour, adhevisity, flavour, trigeminent feeling and paste persistency. These mentioned
sensory attributes are under -evaluated and dissimilar to the control respectively excepted colour and friability
sensory attributes. The consistency of friability attribute is evidenced by panellists. Generally sensory attributes of
grain shape, size, homogeneity, malleability, springiness and shewingness of different semolinas are equivalent or
higher than the control semolinas. Therefore exception is noted regarding attributes os impurity and sweetness. And
interestingly analysis of Duncun test is not significant at 5% F-ratio.
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Table VI: Results Summary

Variables of Physical chemicals of Optimum couple of
Cassava Cassava Intermediate / deliquoring and control product/ . deliquoring and
- - - Tables - Figures .
species variety end products semolining characteristics semolining
experienced (good quality) obtained
Press(l;lg)force - Moisture (DM)
- 0
0.91; 1.5 ; 2.508 Py oz
715 Pressing force (kN)
Manioc Length of i Acidit 1.55+0.3
Esculenta  IAC bitter Cassava mash pressing (min) Tableau Il Ha y Figure 1A
CRANTZ 10; 15 20, P Angle of tilt (°)
HCN
35.1 31
Angle of tilts () S ' r
26; 28; 31; 33; 35; 9
3.21
.37
Pressing force _Moisture (DM) -
(kN) 52-53%
0.91;1.85;2.58 Starch Pressing force
Manioc Length of i A<7:|ld?t ) 1 5(:3( T)o 3
Esculenta  IAC bitter Attiéké pressing Tableau 11 oH 4y ) Figure 1B DA
CRANTZ 10;15; 20 mn, HCN Angle of tilt ()
Angle of tilts () Stogr 28,31
26; 28; 31; 33; 35; o
37 3.05
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Conclusion

When cassava dough is loaded at 10% inoculation amount and, left to ferment 12 hours and, the cassava
dough is dewatered at an optimal pressing force of 1.55 kN, the derived product obtained is ideally interesting for
attiéké processing along with best semolina texture, physical chemical and sensory characteristics. Cassava and
attiéké semolinas are seemed comparable to the control or traditional one. It is noted that mechanical semolining of
cassava mash of an optimal moisture content of 52% followed up of an angle of tilt of 31° is found out ideal for
attiéké semolining processing. Semolina at 31° is having equal diameters as well as best physical chemical
characteristics than the control. In term of sensory evaluation, end-products evaluated are having near characteristics
as regarding sensory attribute of grains sizes along with good homogeneity more than the others attributes of
products tested. Anyway the pressing force to be considered for

Acknowledgments

This study was carried out with the financial support of UEMOA and the technical support of University
Nangui Abrogoua, Centre Suisse de Recherche Scientifique and Centre National de Recherche Agronomique. We
thank professors and doctors of different centres who have contributed with advices and comments.

References

1. AACC. (2000). Collaborative study of an analytical method for Determination of Granularity of Semolina
and Farina: Sieving Method 66-20.01. In cereals technical committee report, Journal of Cereal Foods
World, 26: 295-297.

2. Abbas L., Hajihashemi S., Stead L. F., Cooper G. J., Ware T. L., Munsey T. S., Whitfield T. T., &
White S. J. (2011). Functional and Developmental Expression of a Zebrafish Kirl.1 (ROMK) homologue
Kcnjl. Journal of Physiology, 589:1489-503

3. Aboua F. (1998). Optimum conditions for cooking attiéké. Centre Ivoirien de Recherche Technologique.
Journal of Tropical Sciences, 38, 220-223

4. Amani N. G. & Kamenan A. (2003). Nutritional potentialities and traditional process of starchy crops in
the Cote d’Ivoire. 2" International workshop on Food-based approaches for a healthy nutrition in West
Africa, Ouagadougou, Burkina Faso, 150-152.

5. AOAC (1999). Détermination de matiére seche dans les aliments. Methodes 935.29. Journal of AOAC, 82,
799-808.

6. Bendech A., Chauliac M., Rerolle G. P.,, Kante N. & Malvy D .J. M. (2000). Les Enjeux du
consommateur en milieu urbain a Bamako. Journal de Santé publique, 12, 45-63.

7. Djeni N.T., N’guessan K. T., Dadier A. T. & Djé K. M. (2008). Impact of different levels of a traditional
starter on the fermentation of cassava». Food © Global science Books, 2, 10-13.

8. DuBois M., Gilles K. A., Hamilton J. K., Rebers P. A. & Smith F. (1956). Colorimetric method for
determination of sugars and related substances. Analytical Chemistry, 28: 350-356.

9. EssersS., Bosveld M. & Van Der Grift R. M. (1993) Studies on the quantification of specific cyanogens
in cassava products and introduction of a new chromogen. Journal of the Science of Food and Agriculture,
63, 287-296.

10. FAO. (2001). Production et exportation annuelles de manioc; marché tropicaux. Food and Agricultural
Oganisation, Rome © lItaly,55, 170.

11. FAO. (2004). Global Cassava market study — Business opportunities for the use of cassava chips industry. /
IFAD in the EU. Food and Agricultural Oganisation, Rome © lItaly, 4

12. FAO. (2006). Perspectives de I’alimentation 2007. Analyse des marchés mondiaux. Systéme mondial
d’information et d’alerte rapide sur l’alimentation et 1’agriculture (SMIAR) Division du commerce
international et des marchés (EST). FIAT/ PANIS, Food and Agricultural Oganisation, Rome © Italy, 1-
71.

13. Fortin J., Desmarais G., Assovie O. & Diallo M. (1998). L’attiéké couscous de la Cote d’Ivoire. Le
monde Alimentaire, 2, 6

14. Giraux E., Brauman A., Kelele S., Gosselin L. & Raimbault M. (1995). Contr6le de la fermentation du
manioc pour un meilleur gari : Utilisation d’un ferment de Lactobacillus plantarum a activité linamarase et
amylase in Transformation alimentaire du manioc. Edition Orstorm, paris, ISBN 2-7099-1279-1, 224-233.

http: // www.ijesrt.com (C)International Journal of Engineering Sciences & Research Technology

[205]


http://www.ijesrt.com/

[Akely et al., 3(8): August, 2014] ISSN: 2277-9655

Scientific Journal Impact Factor: 3.449
(ISRA), Impact Factor: 1.852

15. Giboreau A., Dacremont C., Egoroff C., Guerrand S., Urdapilleta 1., & Candel D. (2007). Definition
of sensory descriptors: Towards writing rules based on psycholinguistic know-how. Food Quality and
Preference 18: 265-274

16. Hassid W. Z. & Nuefeld E. F. (1964) Quantitative determination of starchin plan tissues. In: Whistler RL,
Wolfam ML (Eds). Methods in Carbohydrate Chemistry. Academic Press, 33-36.

17. Kouassi B., Traoré A. & Sirpé G. (2008). Transformation et consommation des denrées alimentaires en
Afrique de I’Ouest Centrale. Edition Katharla, ISBN: 9782845869714, 1-145.

18. Lawless H. T. & Heymann H. (1998). Sensory evaluation of food: Principles and practices. Edition
Chapman & Hall, 1-819.

19. Meilgaard M., Civille, G. V., & Carr B. T. (1987). Sensory evaluation techniques. CRC Press, Boca-
Raton, FI., 2: 158

20. Minitab (1998). Minitab statistical package for windows. Minitab linc. Sales (USA).

21. Mosso K., Aboua F. & Gnakri D. (2000). Détoxication en cyanure des aliments dérivés du manioc.
Industrie Alimentaire et Agricole, 117, 41-42.

22. O’Brian G. M., Taylor A. J., Ray J. & Poulter N. H. (1991) Improved enzymic assay for cyanogens in
fresh and processed cassava. Journal of the Science of Food and Agriculture, 56, 277-289

23. Stone H., Sidel J. L., Oliver S., Woolsey A., & Singleton R. C. (1974). Sensory evaluation by
quantitative descriptive analysis. Food Technol. 28:24-33.

24. Sotomey M., Ategbo E. A.D., Mitchipkpe E.C., Gutierrez M. L. & Nago M. C. (2001). Innovation et
diffusion des produits alimentaires en Afrique : I’attiéké au Bénin. Savoir-faire et innovation en
agroalimentaire en Afrique de I’Ouest, CIRAD, 1-97.

25. Tréche S. (1995). Importance du manioc en Alimentation humaine dans différentes régions du monde.In
Transformation alimentaire du manioc. Edition Orstorm, paris, 234-243.

http: // www.ijesrt.com (C)International Journal of Engineering Sciences & Research Technology

[206]


http://www.ijesrt.com/

