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ABSTRACT

The straw isafeed with apoor nutritional value. It is poor in nitrogenous matter, infat and in minerals. Itishardly
digestible and alittle part can be ingested by ruminants. As a conseguence, it cannot match the physiological and

production needs of the animal.

The development of the straw is important to supply an increasing demand. |ndeed, we made a treatment of the
wheat straw by urea (5 %) and molasses (10 %). The analytical control showed a clear improvement of the food
quality and the nutritional value of the treated straw compared to the control (blank) feeds.

A remarkable increase was recorded for total nitrogenous matter, total sugars and fats. Concerning minerals, we
noticed relatively high values for phosphorus, cal cium and some magnesium.
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INTRODUCTION

Thestraw isasourceof fodder for cattlewhich has
to be considered. Its promotion depends on the effi-
ciency of thetechnologica processadlowingtoimprove
itsnutritional value. It isafeed that hasapoor nutri-
tiond vaue. Itismainly richincdluloseandinplant cel
walls. Itispoor intotal nitrogenous matter (TNM), in
totd fat (TF), inminerasandinvitaming?.

Theimprovement of the nutritiona quality of this
feedislinked to various processes (chemical and bio-
logical). Thedetermination of thechemica and energy
featuresof thestraw isanimportant Sageto carry out a
processing procedurewhich could beaninteresting a-
ternative, inparticular in developing countries, and a-
lowstoimprove and to reward the need of thestraw in
nitrogenous matter andinmineras.

The addition of ureaas asource of nitrogen, and
molasses as source of sugarsand mineralsallowsto
improvethe content in nitrogenous matter. It increased
from0.77g/Kg of the DM (Dry Matter) to 98.40g/Kg
of the DM for the straw with urea and molasses. A
quiteimportant increase wasrecorded, especialy for
phosphorusand cal cium, thevalueswererespectively
0.59/KgDM, and 1.6g/Kg DM for the blank sample
and 0.93g/Kg DM, 4.14g/Kg DM for the straw with
ureaand Mol asses.

The chemical processing procedure of the straw
isaprofitable aternative regarding the energy side.
Theaddition of ureaand molassesallowsto increase
the energy valuefrom 0.43 FU (Fodder Unit) for the
straw aloneto 0.67 FU by Kg of DM, and from 0.31
to 0.53 MFU (Meat Fodder Unit) by Kg of DM.
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MATERIALSAND METHODS

Chosen processes

The chosen tested processes are:

e Testn®l : The proportions of urea added to
the straw are 5%, 10%, 15% and 20%.

e Testn®2 : For the straw with 5% of urea different
contentsof molassesareadded : 5%, 10%,15%
and 20%.

e Blank : Straw only.

Process

The productswererealized on sampleswith ahu-
midity rate of 60% to 70% and under atemperature of
25°C. The duration of processing of the three tests was
fixedto 30 days.

Deter mination of fat matter

Thefat of the sampleisextracted by anon polar
solvent (ethanol). Thesolvent whenitisbailingrisesto
theporous cartridge. Then, it bringsthefat whichis
there. The operation repeated in severd cycles, dlows
theextraction of thetotality of thefat containedinthe
sample.

Weweigh 5 gramsof the prepared dry matter, we
close with some cotton to avoid the leaching of dry
matter particleswith the solvent. Weintroducethe car-
tridgeinto the body of the Soxhl et extractor, thenwe
put in aballoon glassprevioudy tared, 3to 4 agitating
ballsand 150 ml of hexane. Wewarm with aheating
mantle, the balloon containing the hexanemakes20to
25 cyclesto catch thefat, then we evaporate the hex-
aneby distillation with arotavapor. Finaly, weweigh
the balloon containing the fat after cooling in the
dessicator.Expression of theresults :

F(%)=(m2-T)/m1lxMS(%) avec

(%) : Fatin g/100g of dry matter; m1 : mass of fat in g;
M2 : mass of the balloon + fat in g; DM (%) : Percent-
ageondry matter.

Deter mination of total sugar scontent

Total sugarsaredetermined by the phenol method.
Thismethod conggtsintaking 1 ml of theprepared sample
solutioninwhichweadd 1 ml of phenol-water and5ml
of sulfuricadd. Themixtureismechanicaly homogenized
onalKWERK-typevortex, then boiled for 5min, after
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being kept inthedark for 30 min, thereadingismadeby
a UKIVON 950-type spectrophotometer with 1 cm
doubleoptica raysat 490 nm. Theblank iscomposed
of distilled water and it is prepared in the same condi-
tions. A standard curveisredized with concentrations of
0.3 g/l of glucoseand 0.3 ¢/l of fructose.

Deter mination of ash content

50 gramsof sampleareputinaCORNING 16x125
tubefor apre-cacination. The obtained product ismin-
erdizedaccordingtotheprogramdetalledinthe TABLE
20, until weobtain awhiteresdue (ashes). Theresidue
iscooledin the dess ccator beforeweighing. Thetem-
peratureisgradually increased according to the pro-
gramdetailedinthe TABLE 1, in order to compl etely
destroy organic matter and quitelow toavoid thetrans-
formationinoxidesthat arehardly soluble.

TABLE 1 : Mineralization program

Temperature(°®C) 25 150 300 480
Duration 1h 1h 1h  12min

500
12h

Expression of theresults

Theash content (C), ing/100 g of productis:
C (%) = [(m2-T)/(m1-T)]* 100

Withm1: Massof thesample(g); m2: Massof cacinated
residue(g); T : Mass of the crucible (g).

M easur ement of total nitrogen

Total nitrogen ismeasured by minerdization with
concentrated sulfuricacidin the presenceof cataysts.
The product of the reaction (ammonium sulfate:
(NH,)2S0,) ismeasured with hydrochloric acid. 1g of
sampleisput intheflask with acatayst pastilleand 10
ml of concentrated sulfuric acid. Theflask isput under
ahood, into theminerdization block and then heated at
450°C, during 2 to 4 hours until obtaining of a white
viscous solution. The smoke is evacuated through a
smoke catcher.

20ml of boricacidwith coloredindicator areputin
aflask with narrow neck and whichfitsto theextremity
of thecooler of thedistillation unitin order to sink the
extension leaf into the solution of boricacid. Thecon-
tent of theflask isneutralized by 40 ml of sodium hy-
droxideand itisconnected to thedistillation unit. The
distillation takesplace during 6 to 10 minutes.

Thedistillate added by 20 ml of boric acidisdi-
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rectly measured by the hydrochloric acid 0.1N until
purplecolor change. The contentintotal nitrogen (N)
ingramfor 100 g of sampleisexpressed asbelow:

N (g) = (V-V°) x N (HCL) x 1.4/p

WithV : Volume of HCL (0.1N) used for sample mea-
surement (ml); V° : Volume of HCL (0.1N) used for
theblank test (ml); N (HCL) : normality of hydrochloric
acid (0.1eg/l); p : in g of the sample.

The quantity of protein can be estimated by the use
of thetotal nitrogen content with the application of the
equation below:

Proteins(g) = 6.25xN (g)

Phosphor usmeasur ement

After calcination and dissolution of ashesinHCL,
the solution iscrossed in aphial of 300ml and com-
pleted with distilled water until the gauge (solutionA).
20 ml of thesolution A areintroduced into aphia of 50
ml, thenweadd 10 ml of vanadate-molybdate solution
andwefill until thegaugelinewith distilled water. After
arest of approximately 10 minutes, thereading of the
standard sol ution alowsto determine the quantity of
phosphorusby Kg of dry matter.

Calcium measur ement

The measurement of cal cium can bedone accord-
ing to the procedurebel ow :

o Cdcinetheprepared sampleintheoven at 525°C
during 12 hoursand cool the obtained product;

e Disolvetheasheshby adding 2ml of HCL precisdly,
heat until it boils;

o Filter out then by collecting thefiltratein abecher
flask;

e Add8to 10dropsof the solution of bromocresol
green and enough of NaOH concentrated at 20%to
bring the pH to 4.8-5.0 (blue color of theindicator);

e Coverwithasmal glassplateand heet until it boils;

o Precipitatethecacium dowly by addingasolution
of 3% oxalicacid drop by drop until the pH reach
4.4— 4.6 indicated by the green color of the indica-
tor. Avoid theexcessof oxalic acid indicated by a
yelow col or showing an unwanted changeof thepH.

o Boail for onetotwo minutesand | et the mixturerest
until it becomesclearer.

o Filter thewater pump on afiltered glass, wash the
becher glassand the preci pitate with roughly 50 ml
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of NaOH (0.05N) insmall portions, usingfor this,
asqueezebottlegiving very small water jets.

o Putthefiltered glassina2500 ml becher, add with
125 ml of water and 5ml of HSO4 ;

e Measurebetween 70°C to 80°C with a micro-bu-
rettewith KMnO4 0.05N until wehaveapaepink
color;

o Correct withablank test under the same conditions;

o Thereading of the solutionisdonewith aspectro-
photometer with awavel ength of 422.7 nm.

Potassium measur ement

Thedetermination of the potass um quantity isdone
by atomi c absorption. Collected ashesaremixed with
0.15ml of nitricacid ina100 ml gauged phial. After
complete dissolution, we compl etethe volumeto the
gaugelinewith distilled water. Thereading of the opti-
cal density ismade at the wavelength of 589 nm for
potassium. The creation of astandard rangefor potas-
sium from asol ution which weknow itsconcentration
allowsto determinethe quantity of potassiuminthe
solution prepared from ashes.

M agnesium measur ement (oligo-element)

Wedidthesameway aswedidfor potass um mea
surement except thefact that in that case, we madethe
dilutionwithHCL 0.1 mol/l instead of nitricacid at 0.01
moal/l.

RESULTSAND DISCUSSION

Chemical composition of straw

The TABLE n°2 shows the results of the physico-
chemica anaysisof whest straw.

TABLE 2: Resultsof the physico-chemical analysisof wheat
straw

Par ameters Aver age values
Dry matter (%) 85.25
Ashes (g/Kg DM) 5.90
Total nitrogenous matter (g/Kg DM) 0.77
Total sugars (g/Kg DM) 1.50
Fats (o/Kg DM) 0.15
P (g/Kg DM) 0.50
K (g/Kg DM) 11.50
Ca(g/KgDM) 1.60
Mg (mg/Kg DM) 0.60
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Theseresultsshow that the straw isafeed witha
poor chemica compositionand itsnutritiona vaueis
relatively low regarding nitrogen and mineralsonthe
other handitisrichinlignifiedtissuesandin cellulose.

Ener getical valueof straw

TABLE 3: Energetical valueof straw

Ener getical valuesK g (DM)
FU MFU
0,43 0,31

Thewheat straw presents of |ow content in energy.
Indeed the TABLE n°3 shows that the content in FU
by Kgof DM of straw is0.43 and the contentin MFU
isaround 0.31. Thesetwo valuesremain comparable
with the contentsin FU andin MFU of agood quality
straw that hasthe respective values of 0.45 by Kg of
the DM and 0.35 by Kg of the DM. Thesevauesare
similar to those found by Ait-Amart. The recorded
valuesdtill very low with compared to the contents of
concentrated feeds.

Chemical composition of thestraw with ureaonly
and thestraw with ureaand molasses

TABLE 4 : Average values of the chemical parameters of the
straw with ureaand thestraw with ureaand molasses

Average values

Straw+Urea
Parameters Stra(ngg;l))rea (5% )+molasses

(10%)
g(,)\%l nitrogenous matter (g/Kg 86.20 98.40
Fats (g/Kg DM) 0.31 1.17
Total sugars (g/Kg DM) 1.65 2.29
Phosphorus (g/Kg DM) 0.55 0.93
Calcium (g/Kg DM) 3.40 414
Potassium (g/Kg DM) 11.70 14.70
Magnesium (mg/Kg DM) 0.70 1.03

The TABLE n°4 shows the results of the analyses
made on the processed straw with urea(5%) and the
other processed straw with urea(5%) and with molas-
ses (10%). The addition of thesetwo compounds al-
lowstoimprovethechemica and organic composition
of the straw with compared to the blank test.

Results of the energetically values of processed
sraw
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TABLES5: Energetically valuesof processed straw

Ener getical
Samples values’Kg (DM)
UFL UFV
Straw + Urea (5%) 0.56 0.44
Straw + Urea (5%) + Molasses (10%) 0.67 0.53

The TABLE n° 5 shows the results of the energeti-
cally value of the straw with ureaonly and the straw
with ureaand molasses.

DISCUSSION ET CONCLUSION

Thedraw isafeedrichin celuloseandinlignocel-
lulosesfibersand hasavery high contentin cell walls,
on theother hand the contentsin nitrogenous matter
andinmineralsarevery low. Thenutritiona qudity of
the straw can beimproved by adding ammonia® and
uregl®.

Theca culated resultsshow that the straw with urea
and molassesisrichin nitrogenousmatter (98.40g/Kg
DM) comparedto thestraw only (0.77¢g/Kg DM) and
thestraw with ureathat hasavaueof 86.20g/Kg DM.
Thevduesof totd nitrogenousmatter of thestraw aone
remain lower if they are compared with those of the
straw with urea Theseresultsaresimilar to thosefound
by Ghiati®®. The content of fat increased from 0.15g/
Kg DM for the straw aloneto 1.17g/Kg DM for the
straw with ureaand molasses. A clear improvement was
noticed for the straw with ureaand molasses. Theav-
eragevaluesof phosphorus, calcium,

potass um and magnesiumwereincreased respec-
tively from0.5g/Kg DM, 1.6g/Kg DM, 11.59/Kg DM
and 0.6mg/Kg DM for the blank test to 0.93g/Kg DM,
4.14g/Kg DM, 14.70g/Kg DM and 1.03mg/Kg DM
for the straw with ureaand molasses.

Thewheat straw hasalow content in energy. In-
deed the TABLE n°5 shows that the content in FU by
Kgof DM of the straw with ureaand molassesis0.67
and the contentin MFU isaround 0.53 by Kg of DM.
Thevauesof FU and MFU of the straw with ureaonly
are around 0.56 and 0.44 by Kg of DM, these are
amost the sameresultsfound by M.Vermoryl®©.

The valuesrecorded for the straw with ureaand
mol asses are higher than those of the straw with urea
and those of the blank test (FU = 0.43/Kg DM and
MFU=0.3/KgDM).
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The complementation of thisfeed with ureaand
molasseshasapositive effect for animal hedlth. It a-
lowstheenrichment of thestraw in nitrogen, incarbon
and inminerds. These el ementsenhancethe devel op-
ment and the growth of ruminantsthat requireimpor-
tant energy spending to cover thair vital and production
needs. Incorrect concentrations of the urea and the
molasses can have negative effectson thetextureand
thequdity of the straw.

Theureaprocessing appearsto beinteresting re-
gardingitsapplication and the regarding the obtained
result. Itisaccessiblethankstoitsreatively affordable
priceand thanksto itshandling ease and its easy use.
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