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ABSTRACT

Selection of an ureolytic yeast from corn straw treated with urea and
molasses. Six isolated yeasts of a mixture of corn straw added by 5% of
urea then by 10% of molasseswere studied in fermentation thirty dayson

the same substratum at initial pH of 5.50.

Three strains presented an urease production but only one, had a marked
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ureolytic activity. The yeast strain in question is LVyc1 being identified.
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INTRODUCTION

Theregion of Gharbin Morocco issubject to diffi-
cult weather conditions : catstrophic floods in 2008,
2009 and 2010, prolonged drought. Livestock are par-
ticularly affected. Desth of livestock, the spread of dis-
easesrelated to poor nutrition arecausing afal inthe
yield of meat and some collection centersreported a
drop in milk production from 60to 70%.

Straw enter inthebasic diet of productersfrom the
region, mainly consstingof smal farmers. Itisveryrich
in parietal carbohydrates, poor insugarsand in digest-
ible crude protein and include, but it isnot efficient,
nutritional needsof animal §*Y. Theaddition of nitrogen
(ammonia, urea) to the straw improvesweight gain of
cattld™. Wewereinterested to thestraw’s enrichement

innitrogen by incorporation of urea. Nousnoussommes
Intéressés a I’enrichissement de la paille en azote par
incorporation d’urée et transformation microbienne.

Degradation of ureainto ammoniaand carbon di-
oxide depend on the prensence of enzymesallowing
theureolysis, of themoi sture content, temperature, the
duration of treatment!®. Themicrobid floraof depar-
ture playsavery important rolein the process of en-
zymesynthesisensuring ureolysig*2. Different micro-
organisms have a urease : Eubactcerias including
Cynaobacteria, Actinobacteria, yeasts, filamentous
fungi®.

From abase mixture of straw, ureaand molasses,
weisolated yeast straing¥, that have been studied for
their ability to degrade ureain thirty day of fermenta-
tion.
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MATERIALAND METHODS

| solation of straw strains

40 kg of whest straw inthregion of GhardinMo-
rocco) crushed using ahammer mill were added from
5kg of ureapurchased from aded er and 55kg of well
water. Only 10 kg of molassesmixturewerethen added
to the above mixture. Theenvironmentiscontainedin
plastic drumswith anambient air at atemperature of
20°C. No parameter was set to begin with.

Every fivedays, samplesweretaken for isolation
of yeast strainson PDA environment sterilizedfor 15
minat 121°C. The cultures were incubated 24 h at 30
° C1in Petri dishes 90 mm in diameter containing 20 ml
of medium. After five successiveroundsof subculture/
transplanting, isolated yeastsare kept intest tubeson
PDA environmentinclined a 4°C in the dark.

Characterization of strains

Six yeast dtrains, LV cylto LVcy6, werefollowed
on semi-synthetic environment (10 g of the same
chopped and sterilized straw, 1 g urea, 1 g sucrose,
initial pH set at 5.5with 1 N NaOH) in Petri dishes of
90 mm diameter containing 15ml of medium. Steriliza-
tionoccursat 105°C for 15 min. Incubation is carried
out at 24 hat 30°C. We are seeking to get at least one
strain of correct growth at low pH and capable of hy-
drolyzingurea

Three parameter were monitored every 5 daysfor
30days : pH biomass and acidity.

ThepH of cultureswas measured usingapH meter
Orion Research’s kind previously calibrated at pH 7
and 4.

Growth of yeast strainswas monitored by measur-
ing the absorbance of the medium using aspectropho-
tometer type UV-2004 at 600 nm against the control
(semi-synthetic environment).

Theorganic acidsare ableto retaining the proton
H + onsomepH, consequently it isnecessary to couple
themonitoring of thepH tothat of acidity. Tenml of the
supernatant istransferred into a100 ml beaker. A few
dropsof 1% phenolphthalein areadded intoit. Theti-
trationiscarried out by asolution of NaOH N/ 9 until
theindicator changescolor and becomepink. Theacidity
isexpressed asapercentageof lacticacid (MW =90.08
g) by 100 ml of culture.
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Thedetermination of strainsis performed by mi-
croscopic observation. The LVycl strain is around
yeast of smdl colony, 2to 4 microns, with budding well
noticed.

Determination of pH and biomass of the three
strainsLVycl-LVyc2 and LVyc3 accordingtothe
concentration of urea

Thethreestrainsfrom straw treated with ureaand
molassesweregrown on asemi syntactic environment
to different concentrations of ureaas nitrogen sources
and incubated at 30°C for 24 hours.

ThepH wasmeasured using apH meter Orien Re-
search kind. The values tof the measure are taken
after calibration of thedevice. Thestallionsused are
pH 7 and 4.

Growth of yeast strainsLVyc1-LVyc2 and LVyc3
iIsmonitored by measuring the optical density of the
medium using a type spectrophotometer (UV-2004
POWER: 110/220V-50/60Hz). Thereading of the den-
Sity ismade at 600 nm against an indicator (semisyn-
thetic environment) uninocul ated.

(a) Urease test

Young yeast suspensionswere collected fromthe
semi-synthetic mid and then cultured in tubes contain-
ing 5 ml of mid Tryptophan Urea(3 g L-tryptophan, 20
gurea, 1 g potass um hydrogen phosphate, potassium
dihydrogen phosphate 1 g, NaCl 5 g, 95 ° ethanol 10
ml, 25 mg phenol red, distilledwater 1L).

The strains said with ahigh hydrol ytique potentia
of ureaareableto ensureitslysisby thefollowing reac-
tion:

(NH,),CO+H,0+H* Y%= ,oNH, + HCP,”

A red color reflectsan dkalinization of themid, fol-
lowing ahydrolysisof urea(urease+) ; whereasaye -
low or orange color indicatestheabsence of hydrolysis
(urease-).

Theresultswereverified by culture on semi-syn-
thetic environment containing only nitrogen source as
urea, added to theenvironmentat 1, 2, 3,4and 59/,
and without carbon source (neither sucroseor straw).
Theincubationwascarriedout 24 hat 30° C.

(b) Preparation of thefer menting mash

5 g of ureaand 55 g of water were added to the 40
g of chopped straw. To thismixture, the molassesis
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added at 0, 5, 10, 15 and 20%. Thefivelotsare sub-
jected to spontaneous fermentation at room tempera
ture, in laboratory, away from sunlight. The PH, the
acidity and thetotal flora (viathe absorbance) were
measured after thirty days. Molasseswhichisasource
of sugarsand minerds, isadded to promotethegrowth
of microorganismssuch asyeastsand lactic acid bac-
teria

RESULTS

We can seeadlight increase of thefinal pH for the
six cultures of yeast (TABLE 1). The pH varies be-
tween 6.47 and 6.65

TABLE 1: Variation of pH and of theabsorbanceA of the
cultureenvironment of thesix yeastsat 30° C and initial pH
of 5.50

Strain - pHfina  Ainitiar - Afina Acidity (mg/100 ml)
LVcyl 6,65 0,65 0,92 0,13
LVcy2 6,64 0,60 0,93 0,22
LVcy3 6,61 0,53 0,92 0,18
LVcy4 6,48 0,62 0,89 0,16
LVey5 6,54 051 0,72 0,24
LVcy6 6,47 0,61 0,75 0,18

The organic acid content varies between 0,13 et
0,24 mg/100.

For biomass, approximated by measuring the ab-
sorbance, there aretwo different evol utionary trends
(TABLE 1) strains LVycl, LVyc2 and LVyc3 have a
final absorbance almost identical (0.92to0 0.93) fol-
lowed by LVyc4 (0.89). The absorbances are lower
(0.72t00.89) for yeasts LVyc5, LVyc6 and LVycA.

ThedtrainsL\Wycl, LVyc2 and LVyc3 were sl ected
for thetest of confrontationwith urea(TABLE 2). They
have shown ahedlthy growth and interesting valuesfor
the pH and acidity of theprevioustests.

Thefinal pH variesbetween 6.42and 7.16. LVycl
and LVWyc2 could not lower the pH tolow va ues twhen
they arecultured inthe presence of high concentrations
of urea(4-5g/1).

Theneutrdization of anmoniamoleculeslill seems
difficult. LVycl givesthebest growth. It reached ahigh
absorbance (0.98).

Only the LVyc1 strain showed aclear production
of urease (Figurel).

TABLE 2 : Evolution of pH and biomass of three yeast strains
in the presence of five concentr ations of ur ea on semi-syn-
thetic at 30°C and initial pH of 5.50

Urea Strain Final pH Initial A Final A
LVceyl 6,66 0,51 0,75
1g/l LVcy2 6,66 0,39 0,73
LVcy3 6,42 0,50 0,74
LVceyl 6,84 0,58 0,99
29/l LVcy2 6,81 0,53 0,83
LVcy3 6,77 0,52 0,78
LVceyl 6,80 0,57 0,79
39/l LVcy2 6,71 0,36 0,75
LVcy3 6,77 0,58 0,69
LVceyl 7,09 0,57 0,98
4g/l LVcy2 7,02 0,63 0,72
LVcy3 6,93 0,78 0,72
LVceyl 7,16 0,29 0,79
5g/l LVcy2 7,31 0,49 0,72
LVcy3 6,84 0,51 0,81

Jl‘f‘-‘"’l - ‘-

LWycl LWc2 LVyc3 LVyc4
Figure1 : Visual assessment of urease activity of yeasts
after threedaysof cultureon thetryptophan ureaenviron-
ment at 30°C and pH 6.8. yeasts LVyc5 and LVyc6 behave
like Lvyc4

The dtrainstested are yeastsisolated of thewort of
fermentation prepared beforehand. TABLE 3 givesthe
originof thesix isolated strains.

TABLE 3: Origin of the yeast strains tested on the trea
tryptophan environment at 30° C and at pH 5.50

Strain Origin

LVycl  Straw + urea (5%) + molasses (10%)
LVyc2  Straw + urea(5%) + molasses (15%)
LVyc3  Straw + urea (5%) + molasses (20%)
LVyc4  Single straw

LVyc5 Single straw

LVyc6  Single straw
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DISCUSSIONAND CONCLUSION

Only the LVycl strain presents a marked urease
activity, thisactivityismainly dueto the presenceof the
urease’s enzyme. This shows the important interest of
theincorporation of thisureolytic strainin the process
of straw treatment with urea. Theseresultsareconsis-
tent with those of

Figure2 : Cells of the LVycl1 yeast isolated from the straw
treated with urea and molasses

Theuse of urease of microbid origin (LVycl) isa
beneficid dternativefor farmerswho usesoy flour, the
most known product for itsurease property for thetreat-
ment of straw for cattlefeed. Williamset d. (1984) and
Hassoun et al. (1990)

The nitrogen mol ecule which result from the hy-
drolysisof ureaby the urease’s enzyme; Sahnoune (S.)
et al 1991; isamajor sourcefor the synthesisof pro-
teinsof theanima whichisdirectly involvedinthecom-
pensation of the need of production and maintenance.
M.C.N.Jayasuriya, GR.Pearce 1983.

Thetota and rapid degradation of ureainto ammo-
niaispossbleby usng strainsof theL\Vycl genus Work
for optimizing theprocessing conditionsarein progress
to determinethe humidity rates, the amount of theen-
zyme, the concentration of theureaand the molassesfor
the successful treatment of straw. M.Chesnot 1994.

Intheend, we can say that the straw isavegetable
carrier which contains microorganisms with urease
properties capable of multiplyinginabiotoperichin
ureaasanitrogen source, and therefore the compl ete
hydrolysisof urea. Thisisconfirmed by R.Cordesse et
a (1994).
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