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ABSTRACT KEYWORDS
The use of urea for the treatment of the straw constitutes an interesting Straw;
alternative, particularly in developing countries. I tseffectiveness depends, Urea;
on one hand, on the intensity of the ureolysis and, on the other hand, on Mol asses;
the effects of the ammonia produced on the composition of the straw and Yeast;
on the existent microbiological flora. The aim of thiswork isto study the Lactic bacteria

effect of ammonia coming from urealyticum activity on the evolution of
FMAT, total and fecal coliforms, fungus, yeasts and lactic bacterias. And
thisthrough two essays (straw + ureaa one (U) and straw + ureamolasses).
The essays were done in conditions of humidity varying between 60 %
and 70 %, during 30 days and at a temperature of 20 and 22°C. Acquired
results are confronted to a blank (straw + water). As aresult, the medium
valueof thepH is9.2 for all essaystreated by ureaalone (U). I1tis8.5for the
essay with molasses. The pH of thewitnesswasonly 5.5. FMAT isabundant
inthe witness. It reacheshigh levels (1.7.107 ufc/g) against 6.10? ufc/g for
the essay with molasses. The lactic microbes were present in the essay
with molasseswith an abundance of 2.1.10* ufc/g. They were more abundant
inthewitness (1.7.10* ufc/g). The same thing was observed with yeasts. In
fact, at the level of the mix straw + urea + molasses, the average of the
population of yeast is 4.9.10' ufc/g. In the witness it reaches 4.10* ufc/g.
These results can be explained by the influence of the high pH valuesin
the essays with urea. The pH acts on the bacterial metabolism in general
and on the ureolytic activity (hydrolysisof urea) particularly. The pH and/
or the high concentration of ammonia formed can explain the statements
stopped at the level of the growth of the studied microbiological floras.
© 2011 Trade Sciencelnc. - INDIA

INTRODUCTION logic: use of adapted or combined ferments.
Thetreatment of the straw by ureaonly or by urea
Theimprovement of the nutritional quality of the and molassesisfor usameanthat satisfy theleve of life
straw isdueto several chemical processes: treatment  of themost part of small breedersof our region. Sucha
using urea, anmonium sulfate, and molassesandbio-  complementation can beafactor of nutritiona enrich-
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ment of thestraw in nitrogen, in mineralsand in vita-
mins. Theseelementsareessentia for theimprovement
of meat or milk productions, and for both in case of
mixed breeding. Severa factorsinterveneinthe pro-
cess of transformation during the fermentation. We
guotetheintrins c evolutions of the physi co-chemical
and microbiologicd parameters.

Attheleve of theliterature, thestudiesredizedin
most part of developing countriesespecidlyinAfrica,
hasshown on experimentd livestock andindugtrid live-
stock clear improvementsin both typesof production
(meat and milk). This, dueto the complementation of
the straw by nitrogen sources. Will such resultshave
the sameimpactsonthelivestock of theregion of Gharb
inMorocco? Thislast oneisconsidered asthe heart of
theagricultura economy of the country. It isoften sub-
jected todifficult climatic conditions. Thedrought for
several yearsand massivefloodsduring thelast two
years. Winter crops (bersims, green) areeither flooded
inwater at thetime of thefloods or burned or without
production at thetime of thedrought.

During thiswork, wetried to seethe possibility of
improvement of thenutritiona qudity of thestraw. This
oneisoften bought from other regionsor stored by the
breeder in hisfarm. Thehygienic quality isconsdered
inorder to avoid any kind of bad effects onthe health
of the cattle. Indeed, a monitoring of the dangerous
groups of microorganismshasto bedone. Thoseare
the FMAT, the coliforms, themolds. Associated with
the hygieneof thefinished product, wehaveto bringto
light the effect of the ureaon thefloraof technological
interest (lactic bacteriaand yeasts).

Theevolution of thedynamic of themicrobia popu-
lationsisfollowed during aperiod of 30days. This, in
theam of determining thevariouspossibleinteractions
between the urea, the bacterial growth and/or their
ureolyticpotentia.

MATERIALAND METHOD

Hacking of thestraw

A straw ba eisthe cubic dementary unit of thestor-
ageinthe cowshed. Each of theunitsisuntied then put
inacrusher at 1500 toursper min. Theobtained mix is
composed of fiber pieces of about 5to 10 mm. Itis
stored in plastic barrelsfor alater trestment.

> REVIEW
Treatment conditionsof thestraw

Themix istreated by variousureaconcentrations.
The one having aureaproportion of 5% isaddedin
another essay of molasses. Theincorporationswere
realized on samplesat ahumidity ratefrom 60 %to 70
% and placed at room temperature. Theduration of the
treatment wasfixed at 30 days.

Used treatments

Essayl: Theproportionsof ureesaddedtothestraw

are: 5%, 10 %, 15 % and 20 %.

Essay2:  Onthestraw at 5% of ureawe added vari-
ous proportions of molasses: 5%, 10 %,
15 % and 20 %.

Essay3:  Witness only straw.

Physi co-chemical and microbiological analysis
(A) Physico-chemical analysis

Thephysco-chemica andysisessentidly concerned
the determination of the parameters pH, humidity and
dry matter.

(a) Deter mination of the pH

The pH is measured by means of an Orien Re-
search type pH meter. Thevalues of the measure are
taken after calibration of the device. The used stan-
dardsarethepH 7 and 4.

(b) Deter mination of thehumidity

Thehumidity isdetermined by passing 5g of the
sampleto analyzein asteam room at 105°C during 6
hours. Theweight difference between theraw materia
and after dryingwasthetool of cadculating thehumidity
value. Theexpression of theequationisthefollowing
one

Humidity (%) = (m2-T)/(m1-T)x100

where, m1 = essay sample(g), m2 =massafter drying
(9), T =massof thebox (g)

(B) Microbiological analysis

Microbiologica anayseswerefocused ontheflora
of hygienicinterest and thefloraof biotechnologicd in-
terest.

(1) Preparation of thedilutions

10g of every sample aretaken and added to 90 ml
of sterile physiological water. Thesampleisputinan
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TABLE 1 : Mean values of pH and humidity obtained after ana-
lyzingthesamplesof straw subjected totwotypesof treatment
(straw + urea, straw + urea + molasses). Essaysrealized at
roomtemper atureand at initial relativehumidity of 60to 70%

Sample Mean of pH Mean of humidity (%)
Witness (T) 5.50 66.50
Essay (U)
5% 9.27 63.80
10% 9.30 62.20
15% 9.25 60.40
20% 9.07 64.40
Essay (UM)
5%(U) + 5% (M) 8.64 63.40
5%(U) + 10%(M) 8.58 63.04
5%(U) + 15%(M) 8.58 61.63
5%(U) + 20%(M) 8.53 63.80

erlenmeyer of 250 ml. Soweobtainadilutionto 10-1.
Other dilutions (10-1to 10-7) aresuccessively done
by putting 0.5 ml of thesolutionwhichisdilutedin4.5
ml of serilephysiologicd water.

(2) Seeding

Thesowingsareredizedinasolid milieu. 1ml of
thesuitabledilutionisputinaPetri box. 20ml of gelose
milieu previoudly sterilized at 120°C are then poured
aseptically after cooling at the temperature of 45°C.
Thebox isthen homogenized thenincubatedin asteam
room with adequate temperature. That dependson the
nature of the group of microorganism to be studied.
Every seedingisredizedinthreecopies. Only theboxes
having anumber of coloniesincluded between 30 and
300 areretained for the counting.

Deter mination of thequantity of total aerobic me-
sophilicflora(FMAT)

Thisgroup informs about theglobd bacterid load
of theanalyzed product. The TSA milieutruly relates
theindividuasof thetota population that areinthestud-
ied milieu. Itjust hasto beincubated at 30°C during 48
hours.

Deter mination of the quantity of fecal and total
coliforms

They aregermsthat are accostumed to the diges-
tivetract of thehuman or theanimals. Wea so consider
indicators of the hygienic quality of the product to be

anayzed. Theused milieuisthe DCL (Desoxycholate
LactoseAgar). Thecountingis made after 48 hours of
incubation at a temperature of 37°C for the total
coliformsand at 44.5°C for the fecal coliforms.

Deter mination of thequantity of yeasts

These germsareknown for their biotechnol ogical
utilities. Theeva uation of their abundancein abiotope
ismade by cultureinthe PDA milieu. And this after
incubation during 48 hours at atemperature of 30°C.

Deter mination of thequantity of molds

Theevolution of moldsisredizedinthe PDA milieu
after incubation during 72 hours at atemperature of
30°C.

Deter mination of thequantity of lactic bacteria

Wedo the samefor germsof biotechnological util-
ity. Themost knownmilieufor their countingisthe MRS.
The coloniescorresponding to thisgroup can becounted
after 24 hoursof incubation at atemperature of 37°C.

RESULTSAND DISCUSSIONS

Resultsof the physico-chemical analysis

Theresultsobtained for every studied parameter
arereported intheform of tables. They arethen ana-
lyzed and interpreted.

pH

Thevauesof pH found from the various samples
of both essays(straw + urea, straw + urea+ mol asses)
arerepresented at thelevel of theTABLE 1.

For each of theproportions prepared with ureaonly,
it was noticed that the pH was not able to decrease
lower than 9. Theaverageinter-proportion (Straw-ureg)
is9.2. It can be explained by the degradation of the
ureamol eculeand theliberation of ammonia Thecase
isnot the samefor the mixture straw + urea+ molas-
ses. Theaverageinter-proportionisequal to8.5. The
light decrease is probably due to the addition of the
molasses. Thesugarspresent inthislast onecan bethe
cause. For both essays, we noticed that the effect of
theureaismoreimportant than the other affectsi.e. the
microbid floraand theincorporation of the mol asses.
Thefixed deductionsareremoved from theresults ob-
tained inthewitnessessay. ThepH at thislevel gavean
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averageof 5.5.

The studies led by Badurdeen et al.'™™@ on the
complementation by blocks of the ureatreated or not
treated straw has caused just alight decrease of the pH
(meanvaueof 6.9). By using blockswith variousrates
of urea, Soetanto and Dixon* noted that the pH isnot
affected. Thesameresult was observed morerecently
by Moujahed et d.** in the case of the complementa-
tion of theAcaciacyanophyllaby the multinutritional
blocks.

Humidity

Thevaluesof the humidity area so showninthe
TABLE 1. Indeed, dthough theinitia humidity isartifi-
cially obtained, this onedid not know aconsiderable
variaion. Thecd culated averages oscillatefrom 62.70
% to 62.90 % respectively for both essays (straw +
urea, straw + urea+ molasses). The obtained averages
congtitute afavorablefactor for the spontaneousprolif-
eration of themicrobid floraand thetransformation of
theraw materid. Such humidity in the other plant types
facilitated theinstalation of thefloraof technological
interest. Thisonehas positively orientated thefermen-
tation towardstheimprovement of thenutritiona qual-
ity of thefind product.

TABLE 2: Evolution of theabundance of the FMAT in the
straw accor ding totimeand totheur eaconcentration. Essays
realized in barrelsof 30kg at room temper ature

—==m=> REVIEW
Microbiological results

Theresultsof al themicrobiologica andyssarein
TABLE represented bel ow.

Anéeementary interpretation will bedoneto every
target group.

FMAT: Total aerobic mesophilicflora

Theresultsof theevol ution of theabundanceof the
FMAT inthestraw according to timeand to the urea
concentration areillustrated inthe TABLE 2. At the
leve of thewitness, theevolutionisnorma. The abun-
dance obtained at theend of the cycle of fermentation
(30days) avalueof 3,96.10” ufc/g. However, itisnot
thesamewiththestraw treated with ureaonly. Whether
it belongsto TO or to T30, the FM AT isexterminated.
Theresponsblefactor isprobably the urea.

With the molasses, the FMAT hasrecovered dur-
ing thefirst week of fermentation. It isthen eliminated
at roughly the 30th day of fermentation. It seemsthat
the popul ation appeared during thefirst week of fer-
mentation isthe onereturned withthemolasses. This
last onewasnot abletoresist totheinhibitive effect of
theureaor to oneof her toxic transformation products
suchastheammoniaformedinthemilieu.

TABLE 4: Evolution of theabundanceof thelacticbacteriain
thestraw accordingtotimeand totheurea concentration.
Essaysrealized in barrelsof 30kg at room temperature

Sample ufc/g TO Tslgggys Mean for fmat ufc/g Sample u_frc(/)g TSIgCEggys Mean for lactic bacteria ufc/g
Witness(T)  6.08.10°  1.85.10’ 3.96.10° Witness(T) 4.10°  4.10* 1,7.10*
Essay (V) Essay (V)
5% 00 00 00 5% 00 00 00
10% 00 00 00 10% 00 00 00
15% 00 00 00 15% 00 00 00
20% 00 00 00 20% 00 00 00

TABLE 3: Evolution of theabundance of theFMAT in the
straw at 5 % of urea according totime and to the various
concentrationsof molasses. Essaysr ealized in barrelsof 30kg
at roomtemperature

TABLE 5: Evolution of theabundanceof thelacticbacteriain
thegtraw at 5% of ureaaccordingtotimeand tothevarious
concentr ationsof molasses. Essaysr ealized in bar relsof 30kg
at roomtemperature

spe 90 g Ve s Wl
Essay (UM) Essay (UM)
5%(U) + 5% (M)  2.20.107 00 5.2.107 5%(U)+5% (M)  3,6.10" 00 2,1.10"
50%(U) + 10%(M)  2.84.10° 00 8.3.107 5%(U)+10%(M)  3,3.10" 00 1,8.10"
5%(U) + 15%(M)  1.18.10° 00 3.4.107 5%(U)+15%(M)  3,2.10" 00 2,2.10"
5%(U) + 20%(M)  1.16.10° 00 4.2.107 5%(U)+209%(M) 00 00 00
s LBioTechnology
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TABLE 6: Evolution of theabundance of theyeastsin the

TABLE 8: Evolution of theabundance of the moldsin the

straw accordingtotimeand totheureaconcentration. Essays  straw accor dingtotimeand totheur eaconcentration. Essays

realized in barrelsof 30kg at room temperature

realized in barrelsof 30kg at room temperature

Sample u_fl_C(/)g TSlgC[;gys : eanuff(::r/gyeaStS Sample u]‘I'C(/)g T3LgCD/gys ) eanmt(c:)/rgm()l ‘
Witness(T)  3,5.10° 5,3.10* 1,8. 10° Witness(T)  6,4.10° 00 1,3.10°
Essay (U) Essay (V)
5% 00 00 00 5% 4.10° 00 6,0.10"
10% 00 00 00 10% 00 00 00
15% 00 00 00 15% 00 00 00
20% 00 00 00 20% 00 00 00

TABLE 7: Evolution of theabundance of theyeastsin the
straw at 5% ureaaccordingtotimeand tothedifferent mo-
lasses concentr ationsconcentration. Essaysrealized in bar-
relsof 30kg at room temperature

TABLE 9: Evolution of theabundance of themoldsin the
straw at 5% of ureaaccordingtotimeand tothedifferent
molassesconcentrations. Essaysrealized in barrelsof 30kg
at roomtemperature

Sample qu'C(/)g TSIgg%ys ) eanuff?:r/gyea'Sts Sample uch(/)g TSlgC[;gys M eanu;g/rgmdd
Essay (UM) Essay (UM)
5%(U) + 5% (M)  3,5.10" 00 2,6.10* 5%(U) + 5% (M) 00 00 00
5%(U) + 10%(M)  2,7.10 00 3,3.10 5%(U) + 10%(M) 00 00 00
5%(U) + 15%(M)  3,7.10 00 2,7.10 59%(U) + 15%(M) 00 00 00
5%(U) + 20%(M)  4,5.10 1.10* 4,9.10" 5%(U) + 20%(M) 00 00 00

Lacticbacteria

Theresults of the evolution of the abundance of
thelactic bacteriain the straw according to timeand
to various concentrationsaredescribed inthe TABLE
4. It givesthe same conclusionsasthose previously
noticed. Thelactic bacteriaare present at very im-
portant levelseven after 30 days of fermentation. It
seemsthat the conditionsare not hostilefor thisgroup
of bacterium. The abundanceregistered at the end of
the cycleof fermentationis 1, 7.10* ufc/g. However,
oncethe ureaisadded even at reduced doses (5%),
thelactic bacteriado not manageto multiply. A total
absence of their populationisnoticed evenat TO. It
showsthevery toxic effect of theureaon al the stud-
ied groups.

For the straw with 5% of ureamixed with various
concentrations of molasses, thelactic bacteriaareonly
present during thefirst day. And evenfor amolasses’
concentration of 20%, we planned apers stence of the
lactic bacteriaduring theend of thefermentation cycle.
However, itisnot the case.

Yeasts
Theresults of the evol ution of the abundance of

yeastsin thestraw according to timeand to thevarious
concentrations of theureaarerecordedinthe TABLE
6. Thislast oneshowsthat yeastsevolvein avery nor-
mal way at thelevel of thewitness. The abundance of
yeadtsarrivesat 1, 8.104 ufc/g. Thisresultislacking at
thelevel of the essays added by urea. The urea con-
firmsagainthat it istoxicfor thegroup of yeasts. Their
presence does not even appear in the low doses of
urea (5 % of urea).

The samereports as previoudly are stopped with
thestraw at 5% of ureaand various concentrations of
molasses. Yeastsmanage hardly to show themselvesat
thefirst day of fermentation. Later they areeliminated
by the presence of the urea. However, for a dose of
20% of mol asses, we saw that the popul ation of yeasts
persiststill theend of the cycleof fermentation. The
abundanceafter 30 daysof fermentationisroughly 10
germsby gram.

Essaysof adaptationsare going to bemadeinthis
senseto be ableto arrive at abundance asimportant.
Thisresultisvery interesting becauseof theimportance
of yeastsintheimprovement of thenuitritiond qudity of
food commoditiesand in the general regulation of the
metabolism at theruminants.
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Molds

Theevolution of theabundanceof moldsinthestraw
according to the various concentrations of ureaisde-
scribed a theleve of the TABLE 9. Wenoticed apres-
enceat thebeginning of thefermentation of moldswith
an abundance of 6, 4.10° ufc/g. This abundance de-
creasesat theend of fermentation.

In the presence of urea, we noticed the total ab-
sence of moldsin any essays that have been carried
out. Thus, inthe presence of 5% ureaand various con-
centrationsof molasses, moldswerenot ableto appear
even a thebeginning of thefermentation.

It emergesfrom all theresultsthat theureaisan
excellent exterminator product for al the studied mi-
croorganisms. Essays of adaptation seem to be neces-
sary for abetter transformation of the straw.

The increase of N-NH, is especially due to the
strong solubility of the ureaand to its high speed of
degradation. Severa researchesconfirm thisobserva
tion. Habib et a.[*Y noted that the concentrationin N-
NH3 after the complementation of therice straw by
varioustypesof multinutritiona blocks. Thesametrend
was also found by Badurdeen et a.* for the comple-
mentation of thetreated or not treated straw inthe urea
by multinutritiona blocks. Findly, itisimportant to note
that theincrease of the concentrationinN-NH, iseven
moreimportant astherate of ureain blocksishigh*+4,

M orerecent studies showed that the complemen-
tation of the A caciacyanophyllaby blocks caused an
important increase of the concentration of N-NH_*3.

GENERAL DISCUSSION

Thestraw isamost themain nutritional sourcefor
cattle for most part of the breeders of the region of
Gharb. Thislast oneisone of the biggest regions of
Morocco. It isknown that the straw islessrich nutri-
tiondly. So, weproposed itsimprovement through trest-
mentswith ureaonly and with ureaand molasses.

Thereports of every treatment are estimated by
thereading of the physi co-chemica and microbiol ogi-
cal results. Wededuct from the essaysthat for each of
the proportions prepared with theureaonly, it wasno-
ticed that the pH was not ableto decrease lower than
9. It can be explained by the degradation of the mol-

—===m=> REVIEW

eculeof ureaandtheliberation of anmonia Thecaseis
not the samefor the mixture straw + urea+ mol asses.
Theaverageinter-proportionisequd to 8.5. Thelight
decreaseisprobably dueto the addition of themolasses.

Thehumidity averagescal culated oscillate between
62.70% and 62.90%. Such values constitute afavor-
ablefactor for the spontaneous proliferation of themi-
crobid floraand thetransformation of the straw. Such
humidity inthe other plant typesfacilitated theinstalla-
tion of floraof technological interest. Thisonedrives
positively thefermentation to theimprovement of the
nutritiona quaity of thefind product.

With the molasses, the FM AT wasfound during
thefirst week of fermentation. It isthen eliminated
around the 30" day of fermentation. It seemsthat the
population appeared during thefirst week of fermenta
tionisthe one brought withthemolasses. Thislast one
wasnot ableto resist to theinhibitive effect of theurea
or to oneof her transformation toxic productslikethe
ammoniareeasedinthemilieu.

Thelactic bacteriaare present at very important
levelseven after 30 daysof fermentation. It seemsthat
the conditions are not hostilefor thisgroup of bacte-
rium. The abundancerecorded at the end of thecycle
of fermentationis1, 7.10* ufc/g. However, oncethe
ureaisadded at reduced doses (5%), thelactic bacte-
riado not manageto multiply.

Yeasts manage hardly to show themselvesthefirst
day of fermentation. Later they areeliminated by the
presence of the urea. However, for adose of 20% of
molasses, it has been shown that the population of
yeastspersststill theend of thecycleof fermentation.
The abundance after 30 days of fermentation isabout
10 germsby gram.

Essaysof adaptationsare going to bemadeinthis
directionto be ableto arrive at abundance asimpor-
tant. Thisresultisvery interesting because of theim-
portanceof yeastsin theimprovement of thenutritiona
quality of food commoditiesand inthegenera inthe
regulation of themetabolism of ruminants.

We noticed apresenceat the beginning of thefer-
mentation of moldswithan abundanceof 6, 4.10° ufc/g.
Thisabundancedecreasesat theend of fermentation.

It emergesfrom al theresultsthat theureaisan
excdlent exterminator product of al thestudied micro-
organisms. Essaysof adaptation seem necessary for a
better transformation of the straw.
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CONCLUSION

Theregion of Gharb issubjected to difficult cli-
matic conditions. Sometimesit isthe drought which
wins. It isthe samefor heavy rainsaccompanied with
bigfloods. Theflood of 2010isanexample. Most part
of foragecrops (lucerne, bersim) areeither under the
water or theyield of its productsisreduced by abad
handling of theflooded crops.

Thestraw isthedternativefood of thecattleinthese
difficult periods. Consideringitspoverty in nutritiona
elements, it wasnecessary for usto carry onastudy on
theimprovement of itsnutritiona value. So, essays of
treatment were adopted. Thefirst seriesof treatment
consisted in preparing amixture composed of straw
with ureaonly. The second series contained the straw,
theureaand themolasses.

The various concentrations of the ureaappliedin
the processing procedure constitute atoxic factor for
al thestudied groupsof bacteria However, theureolytic
activity remainsvery important. The hydrolysisreac-
tion of themolecule of ureaprovokesaconsiderable
quantity of ammoniareved ed by itspungent smell. And
itisprobably, thisatmaspherica ammoniathat discrimi-
nated the growth of the studied microorganisms. The
addition of the varying quantities of molasseswas not
ableto solvethe problem of thistoxicity.

Reactions of adaptation are going to be started to
continuethiswork. Itisaquestion of involving thecom-
petent microorganismsknown for their biotechnol ogi-
cal interest and arriving at afina product with nutri-
tiona characteristicsthat would be appreciated.
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