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ABSTRACT KEYWORDS
The biological processes are practices, which are better appreciated for the Organic waste;
organic waste processing. According to the literature two types of waste are Processing, ferment;
studied. The first category is comes from exploitation activity. (Agribusiness Biological processes;
industry, and industrial agriculture’s products). The second one coming from Valorization;
the activities of consumption: (household waste). We areinterested in thiswork Microorganisms;
in the exploitation of household waste. We borrowed the biological way of Nematodes;
treatment, particularly spontaneous fermentation. The physicochemical analy- Coliforms;
sesin end of fermentation showed that the val ues of the pH are lowered to 3,86. FMAT;
Whereastheinitial pH wasof 4,46. The most interesting parameter in our study Staphylococci;
isacidity. Thelatter knew anincrease of 4,2%. Following that, wefound adisap- Streptococci;
pearance of nematodes in late fermentation (3rd week). While during the first Hygiene.

week, their number has grown to a population of 340 with the appearance of a
dight odor. Also we hoted the compl ete abolition of the biomassof the coliformes
(fecal and total) sources of the more share of the epidemics. The staphylococ-
cus was aso exterminated. The abundance of the total flora mesophile aerobi
(FMAT) was reduced to a level which cannot carry damage to the hygienic
quality of the end product. After the 3rd week, the FMAT was represented only
by one population of 6,2 10° ufc/g. As regards lactic yeast and bacteria, we
observed a considerable growth of their populations. They were respectively at
the end of the fermentation of 4,8 10° ufc/g and 5,2 10° ufc/g. The last two
groups of germs are known by their biotechnological interest. Their presencein
our case is comforting factor. They are for us the best indicator of the good
orientation of fermentation. The presence of thesetwo groups has enabled to us
to better include/understand the practical incidences on the end product, as
well asthe general parameters of operating system. Fermentation leads usto a
stable product and ready with apossible vaorization. A test of improvement of
the general parameters of fermentation was examined. It isabout theincorpora
tion of the molassesin the raw material. Four mixtureswere prepared. The best
result is obtained with theincorporation of 9% of ferment. Thelatter resulted to
aproduct of which physico-chemical and hygienic characteristics correct.
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INTRODUCTION

Morocco aong with other under devel oped coun-
triesare consumption societies. The consumptionlevel
isconstantly increasing year after year ever sincethe
deve opment of theindustrial tissueand the easiness of
trade exchange. A second factor improvesthe situa-
tion; infact it isthe demographic devel opment and the
improve nessof health systemsand medication.

All together, thesefactorshaveled towardsahuge
and varied consumption.

Thisplightisnot limited exclusively to Morocco,
rather it can belocated throughout the globe, involving
thusan abnormal wastes’ production.

Indeed, Wastes’ are increasing is a significant way
both in quantitative and qualitative termsand patterns
involving huge environmental risksand consequently
public hedth hazards.

Thisplight ismuch more preoccupyingin the de-
veloping countrieswhich arefacing mgor difficulties
related to thelack and scarcity of relevant meansand
how totack letheissue with an adapted approach to
their specific contexte.

Besides, thereisasignificant lack of specificdata
relatedtowastes’ characterization which is the upstream
of management strategy. Thereisasothefact related
to the difficulty to update the databecause of mainly
theexcessvely expans ve costs of used methodologies,
thusabarrier toimplement an efficient andlasting policy
for thewastes’ management in the developing coun-
tries.

The 21th century’s challenge for developing coun-
trieslieswithinthewastes’ management and the full com-
pliance with earth’s rights and law for a reminder, the
new integrated wastes’ management has been adopted
by the United Nationsduring Rio’s world conference
for environment and sustai nable devel opment in June
1992.

Asamatter of fact wastes’ management has to be
framed withinagloba sustainabledevel opment’s strat-
egy with bas ¢ principlesfocusng mainly and underlin-
ing aviableenvironment (environment’s degradation
costs), the sustenance of anatura capita and asset (eco
compatibleand biodiversity).

Atthislevel andintheperspectiveto decreasethe
negativeimpact of wastes’ in the municipal dump of

——— Review

Kenitracity in Morocco, our Laboratory has subscribed
inthepolicy of sectorial fragmentation of the organic
wasteswhich arerecelved inthemunicipa dump.

Biologicd fermentation congtituted theaxisN°2 of
our policy soasto minimizethepollution problem thregt-
eningthecity of Kenitra

To Under take the tasks assigned to us, we are
leading an evaluation and assessment of afirst section
of wastes comingto themunicipa dump. Wearethen
dealing with domestic and House’s wastes.

Theraw materia will besubmitted after wardstoA
natura fermentation processwith quantitativeincorpo-
rationsdifferent from aspecific carbon source. Thefer-
mentation cyclesare multipleand will indeed makeit
possiblefor usto takerelevant decisionswith regards
to possiblegpplications.

MATERIELAND METHODS

Readinessof study outfit

Organic wastes are collected from Kenitra city
Housing blocsbins. Later they are sorted ad then are
grinded through amechanica grinder what comes out
fromthisprocessisdispatched : 5kgin 5 potsof eacha
capacity of 10K G each pot isthen added with an ap-
propriate ferment percentage (5%,6% 7% 8% 9%
10%).

2.1 Physicochimical Analysis
2.1.1 Determination of Acidity

10ml of theliquid phase, of theanalysssampleare
decanted in béchers of 100ml

Some drops of the colored indicator
(Phynophtaeineto 1%) are added to thismixture.

Thetitrageisrealized throughaNAOH (N/9) so-
lution till the colored indicator becomes pink of color.
The acidity is expressed in lactical acid percentage
(PM=90,08) by 100ml of culture given by thefollow-
ingformulaacidity (%) 1 VolNaOH x N NaOH x 90,08
x100

1000 x Masse échantillon

2.1.2 pH Deter mination

The pH ismeasured with the help of aphmeter of
Orien Research Brand the measuresvaluesarelevied
after étalonnage of the apparatus. The etalons used are
ph4and7.

— %iogecﬁnokyy
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2.1.3Humidity Détermination

Humidity isdetermined by 59 passageof thesample
to andyzethrough asweeting room during 6 Hrsand at
105C°. The weigh difference between the pre and post
drying gave usthe calculustool of the humidity value
theequationsexpressonisthefollowing:

Humidity = (m2-T)/(m1-T)x100
WithM1=Trid taking(g), M2= Massafter sseaming
(9), T=Box Mass(g)

2.1.4Dry Material determination (MS)

Thedry materid isdetermined with afraction of a
fivegramssample submitted to a105°c temperature till
thewe gh sabilization.

The5gmassisput inacruciblewhichwasaready
dried and tared (To) inthe same condition before hand.
Thecrucibleisafter that put in adessicator until cool-
ing.

Themass(M2) correspondsto the cooled sample
withitscrucible. Theexpression of thedry materiel is
given by thefollowing equation: % MS=[(M2-T)/
M1]* 100

2.3Microbiological analysis

Microbilogical andyssfocaized mainly onfloraof
hygienicinterest and floraof biotechlogica interest.

2.3.1 Dilution préparation

10g of each samplearelevied and added to 90ml
of asterilized physiological water thesetisput within
an Erlenmeyer of a250 ml capacity.

Thusweobtanal0-1 dilution. Theremaning dilu-
tion (10-1to 10-7) aresuccessively realized by adding
0, 5ml of thesolutionto dilutein 4, 5ml of sterilized
physiologica water
2.3.2 The seeding

Theseedingsare undertakeninasolid culture mi-
lieu. 0,1ml of the adéquate dilution is deposited in a
kneading box. 20ml of the preal ably sterilized gelosed
milieuto 120°C are then aseptically poured after cool-
ing to atemperature of 45°. The box is after that ho-
mogenized and incubated in asteaming tool withacon-
venient temperature.

It dependsof the nature of the studied microorgan-
ism.

Each seeding isperformed in three copies. Only
the boxeswhich the coloniesiscomprised between 30
and 300 are selected for counting.

inogecﬁtzofo_qy C—

2.3.3 Determination of theplurality of Fecal and
Total coliforms

Aregermsaccustomed to the human or animal di-
gestivetube. Areal so considered asindicators of the
hygienic quality of the analyzed product. Theculture
environment used isDCL (desoxycholatelactoseagar).

The countingisredized after a48H incubation pe-
riod to a37°c (temperature for total coliforms and 44,
5°c for fecal coliforms)

Determination of themultiplicity od staphy lococs
and streptococs.

The presence of thesegermsin analiment iswit-
nessof alack of health.

The selectivemilieu used for staphylococsisthe
Chapman. theone used for streptococcusis KF strep-
tococcus. Thetwo groupsincubationisconducted with
a37°c Temperature. The reading is done after 48H.

2.1.4Yeast Massdeter mination

Thesegermsareknownfor their bacteriologica use
fullness. Their masse evaluation in abiotopeis con-
ducted through acultureinaPDA environment after a
48h period incubation to a30°c temperature.

2.1.5 Lactical Bacteria M assDeter mination

These arethe same germs of biotechnologica use
themost known setting for their countingisthe MRS,
The coloniescorresponding to thisgroup can becounted
after anincubationtimeof 24H toa37°c temperature.

RESULTSOUTCOMESAND DISCUSSION

3.1Alimentsphysicochemical analysis
3.1.1pH

ThepH isasignificant parameter so asto conduct
thegood validation and the straight forward fermenta-
tion orientation. Wehaveachieved apH follow up over
al thefermentation period theresultsobtained aremen-
tionedinthechart (1). Thislatter showsthat thewaste’s
fermentation constituted the origin for the pH values
changewhat so ever the processing naturethat iscom-
bined to the pH. Hencefor a5% ferment concentration
the pH has shown asignificant decreasing after a3
weeksfermentation period. The pH ditchedfrom 4, 46
to 3,8.

For the pot which contains 6% ferment, the pH
garted fromthefirst day witha4,44 vaueto didedown
toa3,66 value by thefermentation closure.
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To 7% ferment, the mixture started by a4,51 pH
but the variation were limited . It has reached and
stopped to 3,97 value.

The 8% ferment pot has augmented to a 3,64 to-
wardsthe end of thefermentation . But it has started
with a4,36 value. Toa9% ferment va ue, the pH sub-
mitsaconsi derablereduction to reach 3,60 against a
4,46 sarting vaue.

Asto 10%ferment, the pH hasn’t seen a significant
changeit hasbegun with a4,33 vaueto comedownto
a3,93 vaueby theend of fermentation .

What so ever isthe percentage of the added fer-
ment theresult isapH decrease. The reduction was
15% for a5% ferment inclusion. 18% of reductionfor
a6%inclusion. 12% reductionfor a7%inclusion. For
a 8% integration the decrease of pH reached 17% .
Themost important reduction was observed for the 9%
inclusonwhichis19% vaue. Thelast integration pro-
duced adight 8,5% reduction, thus by basing onesel f
on thereduction percentageand thelow leve obtained
fromthefinal pH, theintegration of 9% ferment isthe
best appropriatefor an eventual controlled fermenta-
tion.

The pH decreasing observed for the pot with 9%
ferment isprobably resulting to the popul ations dynam-
ics, popul ations composi ng the core of the fermenta-
tion, this can also berelated to the organic acidsre-
leased by the bacteriaexistinginthemixture.

3.1.2Acidity

Theacidity isnolessimportant with regardto pH .
Thefollow up of thisparameter isled like precedently.
The chart 2 showsthe acidity evolution during time.
Thefermentation isachieved within potsof 10kg each
through anambient temperature.

The5% pot hasregistered an increase of 9,5% of
acidity after 3weeksfermentation duration. Therefore,
thisfact alowsthe deduction that no matter theferment
inclusionisweak, we can notice acertain dynamic oc-
curringinthewastes’ Mass for the 6% of ferment, we
have observed an acidity augmentation of nearly 24%.
Thisone movesfrom 2,9% to 3,6% after 3 weeks of
fermentation.

Theinclusion of 7% of ferment favorised an acidity
boast of 33%.

Whenit comesto the sample of 8% of ferment the
increasewas 37%, which makesit evident the propor-
tionality of inclusion and theresult obtained.

——— Review

Chart 1: Change of the pH in the witness and those with
different ferment inclusions. Fermentation conducted in Futs
with kgsand within an ambient temperature.

Time of incubation

TO T1 T2 T3
Tests
5% of ferment 46 432 432 38
6% of ferment 444 403 4,03 3,66
7% of ferment 451 4,05 397 37
8% of ferment 436 4,14 397 364
9% of ferment 446 376 386 3,62
10% of ferment 433 39 393 37

NB: - TO: First week of fermentation
-T1 Second week of fermentation

- T2 Third week of fermentation

- T3 Forth week of fermentation

For 9% of ferment, the acidity hasknown aclear
increase by comparison to what has preceded and even
thefollowing. Theincreaseisamost 60%. Thishas
started by 2,63 to reach 4,2 intheend of fermentation.
Aninteresting augmentation and pushestoward choos-
ingthisinclusion for thecontrolled fermentation tests.

What wasnoticedfor the 10%inclusonistheacidity

Chart2 Variation of acidity in thewitnessand thosewith dif-
ferent inclusions of fer ment. Fer mentation achieved within
10kg potseach and at an ambient temperature.

Time of incubat

Tods TO T2 T3 T4
5% of ferment 315 33 345 3,75
6% of ferment 291 33 3,6 4,05
7% of ferment 28 365 38 4
8% of ferment 255 27 350 21
9% of ferment 263 375 42 411
10% of ferment 24 293 29 225

increase of 20%.

Theacidity increaseisan expected result for this
kind of blending. Theresults obtained confirm the ex-
pectation with exception of 10% ferment proportions
theacidity changewasworrying and preoccupying. This
isprobably related to ferment concentration effect this
result allowed usto choose the 9/9 combinaison fer-
ment domestic wastes.

The increase of the acidity noticeable in the
................ with 9% of ferment is probably caused
by the dynamic of popul ation composing the core of
thefermentation and organic acidsrel eased by bacteria
present inthemixture.

— %iogecﬁnokyy
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3.1.3Humidity

Thefollow up of humidity vauesevolutionisrepre-
sented in chart 3 Figures. Wewerefocusing in these
parameters evolution becauseit istemperaturein the
success of the processrelated to controlled fermenta-
tion of our vegetal Materid.

Thereading of the obtained valuesallowed usto
concludetheat thereisgenerdly ahumidity incresse. This
assumptionisdeclaredfor al tests5%,6% 7% 8% 9%
10%) only for thelast one (20%) in which adrop down
of 17% of Humidity hasbeen recorded .

Thereleased amount of water resulting of meta-
bolic processeshaseither been attached in other chemi-
ca reaction or elther released by chemica or physica
mechanismsthat areunknown or solar.

Theapproach we have chosen wascompletely dif-
ferent from the one used by™®. Thelast oneshave ob-
tained an 11% humidity they have proffered theincin-
eration option to processdomestic wastesthe process-
ing s have been achieved both in Nouakchoute in
Mauritania

3.1.4Thedry Material

Theevolution of thedry materia intermsof differ-
ent ferment concentrationisrecorded inthechart num-
ber 4. At thislevel we have noticed an abnormal be-
havior. We have forecasted the drop down of all the
testsgroups. However, in 60% of the achieved tests,
we have en countered the opposite of what isexpected
(5% and 6%). Theother testswerenorma’s. The col-

Chart 3: Humidity variation in thewitnessand those with
different inclusions of ferment . Fermentation realized in
10kg potsand at an ambient temperature.

Time Of incub

Tk TO T1 T2 T3
5% of ferment 41,3 34,33 42 36,67
6% of ferment 41,33 42,67 43 42
7% of ferment 42 42,87 4454 4843
8% of ferment 42,67 45 43,33 45
9% of ferment 40 43,67 44,67 49,67
10%of ferment 4433 3333 36,67 36,67

lapse of the dry material has reached 28% against
33,04% for the 5% ferment sample.
Thisrepresentsaweight drop down of 15% asto
the 20% test, heweight loss hasrecorded for thedry
material 29,34% against 35% thismeans 17% of re-

duction.

For thetwo weightsloss observed, thefeatureis
thesame. Weareneareof initia weight |oss.

Thefound resultsfrom thesetestsmatch perfectly
those recorded by!?, when they have worked on the
samekind of wastes. Theincreasing observed can prob-
ably be explained by evaporation in water. The fer-
mentation cuvewas exposed to ambient air. Theratio
wel ght sec/weight humidis 0,8 found a0, 78 report.

3.2Microbiological Analysis

The domestic wastes are put under spontaneous
fermentation. Wewereinterested in thefollow up of
the population dynamic the popul ation targeted by this
study are: FMAT, Total and Fecd Colformsand Lacticd
Floraand yeasts.

3.2.1FMAT counting

Chart 4: Variation of thedry Material in the witnessand
thosewith differ ent ferment inclusion. Fer mentation real-
ized in 10kg each potsand at an ambient temper ature.

Time of incub

Esais TO T1 T2 T3
5% du ferment 3304 27,46 28,00 29,34
6% du ferment 3306 34,14 328 33,6
7% du ferment 3343 34,76 3587 39,23
8% du ferment 34,14 36,00 34,66 36,00
9% du ferment 32,00 3494 3574 39,74
10% du ferment 3546 26,66 29,34 29,34

Chart 5showsFMAT evolution duringatime pro-
cess. Resultsdisplayed show that mesophilefloratotal
isvariant. Itisatitsminimal level of 6,2 105 ufc/gfor
sampleof 9% ferment. But it becomesto 2,4 106 ufc/
gfor 5% ferment sample.

After threeweeks’ time fermentation, Microbian
abundances have shown no important differences. In
all thetests, we have observed adiminution with re-
gardstotheinitial abundance. But thelast onehasno
exceeded alogarithmic unit.

Such abundance can be acceptable if the
pathogenous group isnot present init otherwise, the
hygienic quality can be compromised.

Theobserved diminution isexpressed by pH dimi-
nution and theincrease of acidity which arenot toler-
ated by somebacterial groups. On the other hand we
hopeto noticethemulltiplicity of yeastsand lactica bac-

inogecﬁtzofo_qy C—
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teriaof whichthe existenceissynonymousof thegood
steering of thefermentation.

The quantity reduction of the FMAT can also be
explained by the existence of bactericidal substances
which aregenerated by thelactical bacteries.

Despite being high we remain bellow abundance
values of the FMAT found by the researchersteam™
thisgroup hasworked on urban wastes composting the
valuereachedis1,4 106 ufc/g.

3.2.2Fecal and Total Coliformscounting

Chart 5 Showsthe evolution of fecal coliforms’
popul ation through time. We can deduct that theindig-
enous popul ation dynamic has eradi cated feca and to-
ta coliforms.

A singleweek was enough to achieve the extermi-
nation of awholeindicating population containing feca
contamination.

Chart5: Abundanceof evolution of FM AT accordingtochro-
nological period. Testsdonewith different ferment concen-
tration and at an ambient Temperature.

Time of incubat

= is TO T1 T2 T3
5% duferment  2,0010* 2,2010° 2,4010° 1,40 10°
6% duferment ~ 8,0010* 1,2610° 1,4410° 1,06 10°
7%duferment  4,8010° 1,1610° 1,6010° 1,5210°
8%duferment  8,0010* 2,2010° 8,0010° 6,80 10°
9% du ferment 1,0010° 2,0610° 6,2010° 5,8010°
10% du ferment 1,60 10° 4,6010° 1,3010° 8,8010°

Theinitid feca coliformspopulation was 1,86 106
ufc/g . Population of total coliformswas?2 103 ufc/g .
For usthisisanindicator related to thefinished prod-
uct.

Sucharesultisvery revedingto havein mind how
to preparean dimentary formula

Wehaveafter that to confirmthenutritional qualiy.

T heresults obtained by!™ have proven that total
and fecal coliforms population has diminished by the
thirtieth composting day. After wards, itiseliminated
after afivemonth fermentation period.

In both theexperiments, it seemsthat the used fer-
mentation allowsagain of timeitiseven possibleto
processmoreweight of towsinasmall amount of time
and thus contributeto thereduction of theentrantsim-
pact (solid wastes) in the landscape.

3.2.3 Saphylococcuscounting

——— Review

Chart7 lllugtratesthe evol ution of themulltiplicity of
staphylococcusthrough time. Thetestswere conducted
at different ferment concentration and at ambient tem-
perature. The results generated demonstrate that
pathogenousflorathat was studiesisvery weak within
theraw materid. Itiseliminated withinthefirst fermen-
tation week.

Chart 6 : Evolution of total and fecal coliforms through time
testsundertaken at different fer ment concentration and at an
ambient temperature.

Time of incubat

— CTICF TO T1 T2 T3
2
59% of ferment CT 5,20 103 0 0 O
CF 15610° 0 0 O
6% of ferment CT 28010° 0 0 O
CF 14410° 0 0 O
9% of ferment CT 40010° 0 O O
CF 108100 0 0 O
8% of ferment CT 88010 0 0 O
CF 160100 0 0 O
9% of ferment cT 210 0 00
CF 1,8610° 0 0 O
10% du ferment CT 48010° 0 O O
CF 88010 0 0 O

Thedecrease or thediminution of thisfloraisprob-
ably related to destroying factorsdevel oped inthefer-
mentation content (pH, Acidity, Bactericida substance,
anabolicinhibitors, catabolicinhibitor. . .)

Therandom elimination of our samples staphylo-
coccusisanindicator of theproliferation of an acidify-
ing floraand with apositivetechnological featureitis
dsoindicatingan Improvement of theproductshygienic
quality.

Three lactical bacteries have eradicated within
twelve daysthewhole staphyl ococcusflorapresent in
thedaughter houses ‘Wastes!".

Thisisfor usafact that canlead to explainthe case
for staphylococcus obtained in our case.

3.2.4 Sreptococcus counting

Theresult issued from streptococcus counting is
displayedin chart N° 8. The tests were led at different
ferment concentrationsand different temperature.

We noticethat streptococcus are absent sincethe
fermentation’s beginning the key factors behind this fact
arelikely the samethan those mentioned beforehand.

— %iogecﬁnokyy
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Thefour hazardous groups af ore mentioned and

Chart 7 : Evolution of staphylococcus in time. Tests achieved

at differ ent concentr ation of fer ment and at an ambient tem-
perature.

Time of incubat

T TO T1 T2 T3
5% of ferment 5,20 10* 0 0 O
6% of ferment 3,20 10" 0 0 O©
7% of ferment 4,80 10* 0 0 O
8% of ferment 3,60 10" 0 0 O©
9% du ferment 4,40 10* 0 0 ©
10% du ferment 3,60 10" 0 0 O

declared pathogenous are completely eliminated from
thefermentation’s product. For us this is an indicating
symbol for the good path of the fermentation and the
preparation of ahigh correctly valuablehygienic pre-
pared product.

ThepH decrease of Alg wastesto 3,9 after fifteen
fermentation daysagainst 7,1 initia, wasthe starting
element respons blefor streptococcuseimination. Such
arethe outcomes of research’s led by [4]. According
to thesamereference, therewaselimination fromthe
tenth day (10th) of coliformsthisteams obtained fer-
mentation has been accompanied by anincrease of or-
ganic materia and organic carbon.

3.2.5 Yeast Counting

Theresultsissued from yeasts counting are men-
tioned in the chart N° 9, The tests are conducted to
different ferment concentrationsand at anambient tem-
perature. Like previoudy indicated, Yeastsare useful
biotechnologically yeastsare found with alarge quan-
tity incomparisonwith other family origins. Thiscanbe
explained by their mixturewhen ferment isadded.

Chart 8 : Evolution of streptococcus in time. Tests achieved at
different concentration of ferment and at an ambient tem-
perature.

Another key el ement enhancesthishypothesis; itis
theincreasing of their initid number whichgoeshandin
hand with the percentage which increasing of ferment
mixture.

Theaugmentation of yeasts populationinthefer-
mentationisveryinteresting. ThisMicroorganisnsetis
known with its positive impacts on nutrition level,
buffer,Bandage,M ediator for meteriosation problem of
ruminants, best chrome provider.......

Thewholeset of theseremarks makeit possibleto
broaden horizonstoward abetter mastering of work
conditionsto et them shift from simple experimenta
tionswithin thelaboratory toward large scale applica
tiong?3. by workingsmultaneoudy on Oliveand wastes
domestictype havedemondtrated thet yeastshave played
aninteresting roleintheimprovement of the organolep-
ticquality of each on of thetwo products.

3.2.6 Lactical bacteriescounting

Chart N° 10 shows the evolution of lactical bacteries
abundance through fermentation time the tests are
realised at different ferment concentration and at an
ambient temperaturelactical bacteriesare aso know
by their biotechnological interest they areused in sev-
eral patternsto transform agro-aimentary product.

Thefigure number of lactical bacteries present by
product set of fermentationisfoundin 5 logarithmic

Chart N°9 : Evolution of yeasts abundance in terms of time
Testsconducted at different ferment concentration and at
ambient temperature.

Time of Incub
Test

TO T1 T2 T3

3,40 10°
4,40 10°
4,80 10°
7,60 10°
8,80 10°
5,60 10°

1,20 10
1,00 10°
2,40 10°
6,08 10°
6,68 10°
5,60 10°

2,00 10
3,40 10*
9,00 10*
1,20 10°
2,50 10°
3,5210°

5% du ferment
6% du ferment
7% du ferment
8% du ferment
9% du ferment
10% du ferment

3,56 105
3,95 105
5,20 105
6,45 105
8,10 10°
5,40 10°

units. A second indicator of the best position of our
aoproach regarding biologicd transformation thelactica
bacterieswill mostly enhancethehygienic qudity dong
with organol eptic features of thefinished product.

Ononehandthelactica bacteriesand onthe other
hand theyeast they areall tool sassuring the path taken
asecond confirmative key element istheoneregarding
the complete wipeout of pathogenous el ements.

Time of Incub TO T1 T2 T3
Test

5% du ferment 0 0 0 0
6% du ferment 0 0 0 0
7% du ferment 0 0 0 0
8% du ferment 0 0 0 0
9% du ferment 0 0 0 0
10% du ferment 0 0 0 0
LBioTechn o/o_qy C—
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Thehygienic and food quality sought by food in-
dustries operatorsarefound in our product. What re-
mainsisthe smoothing of nutritiond benefitsto respond
tothespecificneedsof theanimd inquestionthelacticd
bacteriesused by [6] .

In 2003 for avian and poultry droppingsfermenta:
tion they werethe origin of the pathogenous €l ements
reduction at level snot exceeding elementsreduction at
levelsnot exceeding 10 ufc/g thelactical bacteriesre-
sponsibleof thisresult arelacto bacillus plantar usand
pedioceccusacidilacticici.

CONCLUSION

Thegenerd principa of thebiological treatmentis
toexploit somemicrobid activitiesby stimulatingthem
inacontrolled manner to reduce potentia hazardsre-
lated to wastes (odours. Health hazards, Polluting as-
pect a litera sense) or tovaoriseagro dimentary prod-
uct andto givethem avalve added.

The biological process used in our case has a

Chart N° 10 : Evolution of lactical bacteries abundance
through timeprocesstestsdoneat different concentration of
ferment and at an ambient temperature.

TO T1

Time of Incub T2 T3

Test
5% du ferment
6% du ferment
7% du ferment
8% du ferment
9% du ferment
10% du ferment

7,2010°
8,40 10°
6,00 10°
2,90 10°
5,60 10°
7,2010°

4,60 10°
6,80 10°
4,00 10°
3,60 10°
5,20 10°
6,00 10°

2,40 10°
4,24 10°
2,20 10°
2,80 10°
3,00 10°
4,20 10°

3,00 10*
8,00 10°
3,60 10*
2,52 10°
8,40 10
2,00 10°

purplosewhichisthewastes processingin thekitchen
such wastesthat are known by their biodegradable. It
iscompletdy different from other processmaking use
of thermica or physico-chemica techniques.

We have analysed the raw material (Maroccan
kitchen wastes) Blended to different ferment concen-
trations. Theresults obtained compared to those ob-
tained after fermentation during three weeksshow a
sgnificant difference.

For physicochemica parameters, thedry materia
has dropped from 15 to 17% simultaneously for the
two testsof fermentation (5% and 10%). Inagenerd
way theaimentary formulation of thefinished product
will necessitate agood reflexion at thetime of mixture
so asto produce an economically correct product.

——— Review

ThepH wasfor usan dement assuring thehygienic
quality of thefermentation product.

Each onethe studied Micro organismsal lowed us
to draw an information with regardsto hygienic and
nutritional quality of the fermentation product. The
FMAT abundanceisimportant.

It hasremained constant during almost all thefer-
mentation period. Soch and abundance is probably
composed of lactical bacteriesand yeasts. Theresults
of the abundance of the two groups confirm thisfact.
Thesetwo groupsal one can make changes of the hy-
gienicand nutritiona qudity of thefermentation prod-
uct.

The processof biological processing of thekitch-
ens wastes is according to us a strong and well ap-
proved for itsresultantsit does not demand sophisti-
cated technologiesandisrdativey chegptoimplement.

However, acertain know-how isnecessary for an
efficient and lastingimplementation especialy thegood
adequiati on between thetechnicad materidsusedtheop-
erationd conditions, thewaste(s) processed, thesocio-
economic context and techniquesand the objectives of
theprocessing.
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