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Technical sheet of Process of traditional cassava inoculaused for attieke productions in

south of Cote d’Ivoire.

Abstract

Production of attieke in Cote d'Ivoire requires the use of inputs such as the cassava traditional
inocula.Our study demonstrated a technicalsheet of processing traditionalcassava inocula
used for attieke production in south of cdte d’Ivoire. Le process of traditionalcassava inocula for
attickeproduction was : Cassavaroots, peeling, pulpwashing and cutting, cooking, cooling,
packaging, fermentation. It containedaerobicmesophiles, total coliforms, fecal, Bacillus,
Staphylococcus and moulds.

Keywords : attieke, bacteria,cassava traditional inocula, process

1.INTRODUCTION

Attiekeis the major fermented plant food in Cote d’Ivoire. It is a steamed granular cassava
(ManihotesculentaCrantz) meal ready to eat, couscou-like product, with slightly sour taste
and whitish colour (Djeni et al., 2011). It is consumed two to three times a day with meat,
fish or vegetables. The popularity of attieketo urban dwellers in recent years has been
associated with its cheapness, lower bulk (as compared to other cassava product) and its
characteristic of ready to eat food. Attieke is one of the few products whose fermentation is
not spontaneous but involves the use of an inoculum. This inoculum is obtained after 2-3
days of spontaneous fermentation of cassava roots, thus colonized by a wide variety of
microorganism which constitutes the main source of microbial activities during the cassava
dough fermentation (Djeni et al., 2008).Thesemicroorganismsconstitute the bulk of the
inoculum whichwouldparticipate in the fermentation of the cassavapulp for the production of
the attieke. (Djeni et al., 2015).Our studyis a technicalsheet of aprocess of traditionalcassava

inocula used for attieke production in south of cote d’Ivoire.

2 MATERIAL AND METHODS
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2.1 Materialvegetable

Photo 1: Cassava roots (photo A.K Kouame)

The used plant materialconsisted of 12 months-oldfreshlyharvestedcassavaroots ofthe bitter
variety, IAC cultivar (ImprovedAfricanCassava).

2.2 Traditionalcassava inocula preparation

Cassavaroots are peeled, cutintopieces, washedthreetimes withfresh water and thenground,
blanched for 10 to 20 minutes, drained, cooled in the open air for 15 minutes, thenwrapped in

jute bags. The wholeis put to ferment for 2 to 3 days in a hot place of the kitchen
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Cassavaroots

Peeling

v
Pulpwashing and cutting

v

Cooking (10-20 minutes ; 100°C)

v

Cooling (25-35°C)

Packaging

v

Fermentation (25-37°C ; 2-3 days)

Figure 1 : Process of cassavatraditional inocula production
used for cassavadough fermentation
duringattiekeproduction in southern parts of Cote d’Ivoire
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Photo 2: Traditionalcassava inocula (photo A.K Kouame)

2.3 Determination of pH and Total TitrableAcidity (TTA)

Thirty grams of cassavatraditional inoculasampleswereblendedwith 70 ml of steriledistilled
water and filteredthrough a Whatmanfilterpaper. The pH of 30 ml of thefiltered solution
wasdeterminedusing a pH-meter (pH-meter P107, Consort, BioblockScientific, Illkirch,
France). TTA wasdeterminedusing the standard methoddescribed by Amoa-Awua et
al.1996.Ten millilitres of filtered solution weretitratedwithNaOH 01 N, using 1%
phenolphthalein as indicator. The volume of aliquotusedwasrecorded to determine the
amount of acid in the sample. The titrableaciditywascalculated as percentage of lacticacid.

The determinationswerecarried out in triplicates and the mean value recorded.

2.4 Enumeration and Identification of SpoilageMicroorganisms

Preparation of stock solutions, inoculation of agar plates, cultivation and quantification of
micro-organismswerecarried out according to (Djeni et al., 2011). For all determinations, 10
g of the traditionalcassava inocula sampleswashomogenized in a stomacherwith 90 ml of
sterilebuffered peptone water (AES Laboratoire, Combourg, France). Tenfold serial dilutions
of stomacherfluidwereprepared and spreadplated for determination of micro-organismcounts.
Enumeration of coliformswascarried out using plates of Violet Red BileLactose agar (VRBL,
Merck 10660, Merck, Darmstadt, Germany). The cultures wereincubated for 48 h at 30°C for
total coliforms and 44°C for faecalcoliforms.Yeasts and mouldswereenumerated on plates of
Sabouraud—chloramphenicol agar (Fluka, Bochemica 89579, Sigma-Aldrich ChemieGmbH,
Bangalore, India), incubatedat 30°C for 4 days. Aerobicmesophileswereenumerated on plates

of plate count agar (PCA Oxoid Ltd, Basingstoke, UK) and incubatedat 30°C for 2 days.
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2.5 Isolation and Identification of Food-borne Pathogens

2.5.1 Staphylococcus aureus

Staphylococcus aureus wasisolated and enumeratedaccording to the methoddescribed by
Capita et al., 2001. A volume of 01 ml of each dilution was surface plated on Baird-Parker
agar (BPA) containingeggyolktelluriteemulsion (Oxoid) and incubatedat 37°C for 24 and 48
h .The total number of colonies, colonies withdifferentmorphology to those of
Staphylococcus aureuswascounted. Five colonies fromeachsamplewererandomlyselected,
purified and tested for cellmorphology, arrangement of the cells, Gram reaction, catalase
activity, oxidase test, ability to produceacidanaerobically in a glucose-containinggrowth
medium, coagulaseactivity, thermo-stablenucleaseactivity, acid production from mannitol and
acetoin production. Only, the gram positive cocciwereidentifiedusing the identification
schemesproposed by Schleifer et Kloos, 1975. After the identification, the percentages of
Staphylococcus aureus and the otherstrainswerecalculated. Thesepercentageswerelaterused to

correct the results of the countsobtainedfromeach BPA plate.

2.5.2Bacillus

The quantitative estimation of spores of B. cereuswasperformed by a standard plate-
countingmethod. Isolations wereachievedfromheat-treated dilutions by plating on mannitol
eggyolkpolymyxin B agar (Kouame et al.,2012). Presumptive colonies of B.
cereuswererandomlyselectedbased on characteristiccolonyfeature, purified on the same
medium and identified by morphological, cultural and biochemicalcharacteristicsaccording to

the documentedprocedures(Cappucino. and Sherman, 2004)

2.5.3Salmonella

The research of Salmonella in cassavatraditional inocula, palm oil and water
sampleswereachievedaccording to the proceduredescribed in the global Salmonella
surveillance and laboratory support project of the World HealthOrganization(Hendriksen,
2003). Fromeachsample, 25 g wasasepticallyweighed and maceratedin 225 ml of buffered
peptone water (Oxoid) and incubatedat 37°C for 24 h. A selectiveenrichment in
Tetrathionatebroth (Mu “ller-Kauffmann) and RappaportVassiliadissoy peptone brothusing 1

ml of previouslyincubatedbuffered peptone water wasachievedat 37°C for 24 h, followed by a

5
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subcultivationon Salmonella Shigella agar incubation at 35°C for 24— 48 hours(Feng et al.,
2007). Colourless, transparent and witha black centre colonies
werefurtheridentifiedusingbiochemical tests.

2.6 StatisticalAnalysis

Descriptive statistics for microbiological data werecalculatedwith Excel (Microsoft,
Redmond, WA, USA). All statistical analyses wereimplemented in STATISTICA for
Windows ver. 10 (Statsoftlberica, Lisbon, Portugal). Parametric tests (one-way variance
analysiswithDuncan’s test) at 5% significancelevelwereperformed to
determinewhetherthereweresignificantdifferencesbetweenmarketsregardingmicrobiological

data collected.

3.Results and discussion

In Cote d’Ivoire; attiéké plays an important role in the population diet. It is part of the diet of
many peoples. It is a typically Ivorian food, whose annual local consumption is estimated at
over 450 000 tons(Djeni et al., 2008). The production of atticke necessarily requires the use
of ingredient such as the cassava traditional inocula.The traditionalcassava inoculaused for
cassavadough fermentation duringattiekeproduction in southern parts of Cote d’Ivoire
isusuallyprepared by methoddescribedabove (figure 1).Cassava traditional inoculacontain
several microorganisms which plays an important role in the fermentation of cassava dough
for attiecke production.The totaltitrableacidity and pH content of cassava traditional
inoculawererespectively1.67%=+0.2 and 4.94=+ 0.8.This pH was due to the fact that production
of  the traditional cassava ferment necessarily requires spontaneous
fermentationTraditionalcassava inocula containedaerobicmesophiles,total coliforms, fecal,
Bacillus,Staphylococcus and moulds. Meanloadings of aerobicmesophiles, total coliforms,
faecalcoliforms, Bacilli, Staphylococcus and mouldwererespectively(2.2 +0.7)10°CFU / g;
(3.7+ 1.7)10°CFU / g; (1.7 £ 0.7)10° CFU / g; (2.7+ 1.2)10’ CFU / g; (2.2 + 1.5)10° CFU / g
and (6.3 = 1.9)10° CFU / g (Table 1).Similar observations werereported by Ofuya and
Akpoty, 1998 in theirstudy on gari stability. Moreover, the multiplication of micro-
organisms in the cassavatraditional inocula sampleswasfacilitated by the product nature
(wetproduct), its composition and the temperature of storage, whichcorresponded to
somemicro-organisms optimal growthtemperature. In fact, according to (Giese,1998 ;Amoa-

Awuaand Jakobsen, 1996), an environmentcontaininghighsugar and moisture contents
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constituted a favourable medium for yeasts and moulds, Enterococci and
coliformsdevelopment.
Table 1. pH, total titratableacidity and microbial population in cassavatraditional

inocula used in attiekeprocess

Parameters Values

pH 494038
Titratableacidity (%) 1.67+0.2
Aerobicmesophiles (CFU.g") (2.240.7)10°
Moulds (CFU.g™) (6.3£1.9)10°
Staphylococci (CFU.g™") (2.2+1.5)10°
Bacilli (CFU.g") (2.7+1.2)107
Total coliforms (CFU.g™) (3.7£1.7)10°
Faecalcoliforms (CFU.g™) (1.7£0.7)10°
Salmonella (CFU.g™) ab

ab, absence in 25 g for Salmonella, values are expressed as mean + standard deviation.

The presence of such micro-organisms in the cassava traditional inoculacould be due to a
further contamination after steaming, by the production environment, the material of
production, the product handling and during the packaging (Kouame,
2013).Thesemicroorganismsconstitute the bulk of the inoculumwhichwouldparticipate in the
fermentation of the cassavapulp for the production of attieke.(Djeni et al., 2015).
4.Conclusion

Attieke is one of the few products whose fermentation is not spontaneous but involves the use
of an inoculum. Traditional cassava inocula used for attiekeproductions in south of Cote
d’Ivoire had an acidic pH. It contained a diversity of microorganismswhichwouldparticipate
in the fermentation of cassavapulpintended for the production of the attieke in Céte d'Ivoire.
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