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Résumé

Le but de cette étude est d'évaluer les résidus des coques (pois et
arachides), et de trouver des alternatives locales aux matiéres premieres en
recyclant et en utilisant leurs composants comme une richesse renouvelable.
Non cellulosique), le rendement en pelures de pois était de (12,81%) comme
pour les coques d'arachide (15,30%), apres quoi il a été diagnostiqué avec un
spectre infrarouge (FT-IR) lors des étapes les plus importantes du traitement afin
de suivre sa pureté en suivant les différentes fonctions chimiques révelant son
absence. Matériaux non cellulosiques, microscopie électronique a balayage
(MEB) pour surveiller les propriétés structurelles (morphologiques) des
échantillons, technique de spectroscopie chimique (EDS) pour identifier les
éléments chimiques, et tous ces tests ont indiqué que le traitement chimique
utilisé était efficace pour éliminer les composés non cellulosiques pour chacun

d'entre eux. .

Mots clés: Cellulose, déchets végetaux, coquilles de pois, coquilles

d'arachide, matieres lignocellulosiques.



Abstract

The aim of this study is to evaluate the residues of the husks (peas peel and
peanuts peel), and to find local substitutes for the raw materials by recycling and
using their components as a renewable wealth. Non-cellulosic), the yield of pea
peels was (12.81%) as for the peanut shells (15.30%), after that it was diagnosed
with an infrared spectrum (FT-IR) during the most important stages of treatment
in order to track its purity by tracking the various chemical functions that
revealed its absence. Non-cellulosic materials, a scanning electron microscope
(MEB) to monitor the structural (morphological) properties of the samples, a
technique for chemical spectroscopy (EDS) to determine the chemical elements,
and all of these tests indicated that the chemical treatment used was effective in

removing the non-cellulosic compounds for each of them.

Key words: Cellulose, Vegetable Waste, Pea Peel, Peanut Shells,

Glynoscellulose Materials
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(Milling & size reduction)
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Fermentation by microorganism
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| > Ethanol 4
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Galacturonanes et

Substances pectiques Soluble en solutions aqueuses thamnogalacturonanes

d’agents chélﬂmnts| Arabinanes

Galactanes et arabinogalactanes

Xylanes (arabinoxylanes)

o Soluble en solutions alcalines Glucomannanes, galactoglucomannanes
Hémicelluloses o
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(1—3)-p-D-glucanes (calloses)
Autres polysaccharides _ Glucuronomannanes
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Lignin Hemicellulose Cellulose
Subunits Guaiacylpropane (G), D-Xylose, mannose, D-Pyran glucose units
syringylpropane (S), p- L-arabinose, galaciose,
hydroxyphenylpropane glucuronic acid
(H)
Bonds between Various ether bonds and p-1.4-Glycosidic bonds in ~ f-1,4-Glycosidic
the subunits carbon-carbon bond, main chains: p-1.2-, bonds
mainly p-0-4 ether B-1.3-, p-1.6-glycosidic
bond bonds in side chains
Polymerization 4,000 Less than 200 Several hundred to
tens of thousands
Polymer G lignin, GS lignin, GSH  Polyxylose, B-Glucan
lignin galactoglucomannan

(Gal-Glu-Man),
glucomannan (Glu-Man)

Composition Amorphous, Three-dimensional Three-dimensional
inhomogeneous, inhomogeneous linear molecular
nonlinear molecular with a small composed of the
three-dimensional crystalline region crystalline region
polymer and the amorphous

region

Bonds between Contain chemical bond Contains chemical bond Without chemical
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\ Cellulose : plantes vs bactéries

\

Complexes dynamiques
Me!nbrap.e plasmique
Cellulose s}rnt])ase

Plantes Bactéries (Gram -)
Cellulose Paroi cellulaire Extracellulaire
Lignocellulose Pure
cSsc Complexes en rosettes Complexes alignés en 1 rang

Complexes statiques
Membranes interne - externe

Opéron BCS (BesB/ C(/ D))

Cellulose synthase

ﬁfglycosyltransférase processive / D,D,D,QXXEW / UDP- g]ucose

36 CesA — 36 chaines

1 BesA —» 1 chaine

UDP-glucose
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Post-transcriptionnelle

Postftranscril)l:ionnelle

c-di-GMP (PilZ)

Autres composants

Korrigan

Cytosquelette / Cobra / Kobito

BesZ
(Operon besEFG)

@

94



03 galal

015 gllangl) Ciliaal Aipa s aiie 1 04 Jgaad)

Hemicelluloses Structures Zources
Squelette - §-{1—+4)-D- o B‘;”md;m
oo waing o
G]Jm:-:nu::‘lrll.m-! H::ﬂﬂuﬂuchl-ﬂ-mﬂh}'l- m.;.
E—D—E.nﬂﬂp}'ﬂﬂnl‘ﬂ =% up oy o
. A P de
e s
! . Sy .I o,
E Anabi Ew T Mﬁ ,nj’ ﬁ; . Ceréales
:.:,'" anhinofuranoss MR ""-"":;i'-ﬁ L
Squelette - §-{1—+4)-D- - »
Arahino- rylopyranose ] Tiems
giucuronowyime: Recidus - Acide 4-0- o £l des
Elararono- mmethr]-a- e P - 2
ﬂl. e PR H“ ] ﬂfﬁ{fji"?ﬁ%ﬂ”‘ e, hetbes
a-L-arabanofirancse mﬂ:w
.
Palmiers
™ Dt
Squelette - -{1—4-D- HE&;’% Grxines de
MANNCPTIINO e (zar
gl o s | ongadleng il | e
E glacmpronase I L, o H.fe"m:!
g
A Squelette - -{1—4-D- v .
MANNCPTIINO e _,»,-q,_h:_':"" A0, [£] i
Glucomennones ioidn : 5-D- ,n,HMﬁﬁ;’f"nmm,m Bois dhars
glucoprrazose .
i
0,
s
Squelette : f-{1—+4)-D- L o Herbes
Demrle-D-glucane: gluopToaese ﬂwluﬁf . Hu,r M’Aﬂh Eulbe:
Residu : a-D-xrlopyranose o "o - d'oignon:
nlil'*:'-"hﬂ‘""
Squelette : 513, 1—4)- - .f'"
D2l D " qu-tlf“ﬁ_ —hD/—E, _.--Ij;l-ip-l;_ ) u.":'-"rh"'l':;" o Cirdal
Eénidn:a—Dh::Fluﬁnnnu o - HZ“.




03 (galdd

03 ad ) oageail) b 4Bl ot oA ) AR Hlan 8 i I iy Sl aae

Al il Sl ¢ adaad) Aa sl el K ¢ A dlal)

21 25 b sl ol el

Cellulose

Hemicellulosas

Xyloglucans ‘@ ‘ %1

-

I Rhamnogalacturonan I
Chain [} Chain
!.'l [His ] il GOo 1O GooH

GO0 i GO0

GO

@

Pecting
Homogalacturonan
GHUH [L11] ELII.IEH, i {:”“m. Hd GOOH
@“M W.,/; "@*
o LuCH I? GocH o CODOH ]
EI=EI
o,
Arahirﬁnchain
alactan chain Rhamnogalacturonan |

Xylans ‘

"B e
%D

Ok
ol 004 on [-'CUH o *;I:ID-I o
EW &hnin[l
CH,OH
r,|1,.c|\'P I:JH
0 nnhr
 OH °"' CH
nqlu:nss- Larahmae ngalar:tum 1-fucosa Lfhamnosa u-galac:lumrlc n{lumrnrlc 0-apiosa
acid acid
Current Biclogy

MG el laall dadall ¢y 5all 1 07 JS&

96




05 3alell

Sl sblall (8 saune A1 aladl salall (e dallaall Jal pe ol dil) 5l 5403 0 1 JSA

97



C/"’/J” Nledl 256



galpally il daild

22 yall g laall daild

: gl galsal) o

il 5 dpe ) )3l clalaall Jiul dpla)" (e m m s s dand Lo g s e a0 [1]
.n0. 203, pp. 1235-1247, 2012 3w " 31 =l 8 44 sl

ez ez eand omes V) Y 0 a0 Jsibas Zedoaeda [2]
.p. 80, 2010 Al gl Adsall 5,51 5" Ae 1 Ol Cldlaall 5508 Jada" 3 sane

asl) A piall g e liall cileninadl dge )3l clilad) g8 Al 2" Lel 30 S0 [4]
PDF p. 108, ,0lasall - 2006 - dae) 30 cAaill 4y jall dakaiall-a gl jaldl 1 oo sl
aoad-/2006 2007. [Online]. Available: http://aocad.org
Jibrary/Simple Result.asp

sl 8 Al iall 5 dse lial) i leaind dge ) 30 cldlaal) yysxida o Lel 30 J V) [5]
PDF p. 108, ,0lasadl - 2006 - dae) 50 CAaill 4y jall dakaiall-a gl jall 1 oo sl
2006 2007. [Online]. Available: http://aoad.org/aoad-
Jibrary/Simple Result.asp

as Aalimi¥l & 35 " https://www.sudaress.com/alintibaha/42998" ,ssoall & [6]
2013 -12-07

LY delie " Calall delial sanll Clujledll Glgmdaias ) G5 ) s ) a0 [13]
9 20104cluall g

.may 2017 ,¢) =3 <l 2" /http://green-studies.com/2017/05" , Lic s~ o) [16]

LY deliie " Calall delial saall Clujledll Glamdaias )3 ) s ) a0 [17]
9 20104cluall g

g L) Tralas " A (5 g Gl iy il a5 ) [19]

¢ bl pandll Gaaiy Ly )0l £V 5L J sanal LaliY) @ pdisall Ll 2" Wk 5 s [24]
Ll Ll ealay

g bl pandl Gulaiy 53l V5L Jsanal Lalil) @l pdisall Ll 2" Vs 5 a0 [29]
A4 2321 83 alaall el daalas Alae " Ly 5 galUa ) 1 jall Iyl Jalai¥) ialay g
.p. 05, 2016

"ol Gl pallad/https:/mawdoo3.com" 5 oles . ga .00 [33]

Az el de g sall " http://arab-ency.com.sy/detail/7781" , ) 5 . [46]

" https://www.almrsal.com/post/760641 (sl Jdll 40laall dadll" s 0 [52]
20:44,2019 i 13 Cuaas

99


http://aoad.org/aoad-library/Simple_Result.asp
http://aoad.org/aoad-library/Simple_Result.asp
http://aoad.org/aoad-library/Simple_Result.asp
http://aoad.org/aoad-library/Simple_Result.asp
http://aoad.org/aoad-library/Simple_Result.asp
https://www.sudaress.com/alintibaha/42998
http://green-studies.com/2017/05/
https://mawdoo3.com/
http://arab-ency.com.sy/detail/7781
https://www.almrsal.com/post/760641

galpally il daild

OV s IS e - LAl e gus 50 0 jdme QUSH (5 giae " el Lin gl g0ud ' 2t 0 e [55]
PP ¢ oo w2 2 el vol ¢ www.smsec.com-  saledl LI & s
05- 04- 03 =

Clilie e S padATl" =il o e and gsesd z oz )G e s [58]
.pp. 1086-1095, 2012 el 31 4iS) G alell el

pp. 10-17, 2017-2018 zaliall S o " 10 dsiladl aslell” Alas 1) ) g 13 [53]

vol. 22, no. 7, Al Al " 4y ) shlal) GBI Al 8 st Al 3" s 0 7 e [64]
pp. 21-37, 2016

OV s S e - Dkl e gus g o jan QUK (5 giase " elilall L glsand " can) 0 e [63]
PP ¢ oY w2 2 lae) vol ¢ www.smsec.com-  saledl LI & s
05- 04- 03 =

il (pe S GadAtul" o @l g Sand sswsdl .z .z ) e sy [66]
N0 LoD S Arala Al " Al jull Al i Al jay Qg padlly ASI gl (el
Pp. 1086-1095, 2012 e, 3l 4S) U alell yai5al

vol. 22, no. 7, Awaigdl Al " 4 ) ghlal) CBlIY) Al 3 st Al 3" s sz e [72]
pp. 21-37, 2016

- sbbudl/https://www.aljazeera.net/news/science/2019/1/27" Aaésll & (& [79]
P. 27/1/2019 3 ) " cadai-alle - Jal el yi- Jal- g 43S0l

- skludV/hitps://www.aljazeera.net/news/science/2019/1/27" Lisll & .5 [87]
P. 27/1/2019 3 3l " cabialle - dal- e aaldlle il Jal- g 80l

 Ania¥) galpall o

[3] https://www.agglo-seine-eure.fr/wp-
content/uploads/2020/03/AqgaloSeineEure Collecte Dechetsverts 2020.jp

g.

100


file:///C:/Users/h%20soft/AppData/Roaming/Microsoft/Word/www.smsec.com
www.smsec.com
https://www.aljazeera.net/news/science/2019/1/27/
https://www.aljazeera.net/news/science/2019/1/27/
https://www.agglo-seine-eure.fr/wp-content/uploads/2020/03/AggloSeineEure_Collecte_Dechetsverts_2020.jpg
https://www.agglo-seine-eure.fr/wp-content/uploads/2020/03/AggloSeineEure_Collecte_Dechetsverts_2020.jpg
https://www.agglo-seine-eure.fr/wp-content/uploads/2020/03/AggloSeineEure_Collecte_Dechetsverts_2020.jpg

galpally il daild

[4] A. Singh, A. Kuila, S. Adak, M. Bishai, and R. Banerjee, "Utilization of
Vegetable Wastes for Bioenergy Generation," Agricultural Research, vol.
1, no. 3, pp. 213-222, 2012/09/01 2012, doi: 10.1007/s40003-012-0030-X.

[7] https://ar.bccrwp.org/compare/difference-between-bod-and-cod/.

[8] A. Valdés, A. C. Mellinas, M. Ramos, M. C. Garrigés, and A. Jiménez,
"Natural additives and agricultural wastes in biopolymer formulations for
food packaging," (in English), Frontiers in Chemistry, Review vol. 2, no.
6, p. 80, 2014-February-26 2014, doi: 10.3389/fchem.2014.00006.

[9] " ,o==3..g& .OA Future Vision for the recycling of agricultural waste, and
the impact of their applications on Design of furniture and internal space",
AnlusY) o glall 5 ¢ 538ll 5 3 5lexll ddaavol, 3, N0 ,1) 12 2220 pp. 215-231, 2018.

[10] G. Christophe, " Etude de Fibrobacter succinogenes en bioréacteur

anaérobie en vue de la dégradation de déchets vegétaux.," HAL 1d:tel-00718166

https://tel.archives-ouvertes.fr/tel00718166- ,vol. Microbiologie et
Parasitologie.Université BlaisePascal-Clermont-

Ferrandll;Universitéd’Auvergne-Clermont-Ferrandl,2007.Francais

p. 316, 16] .2012 s Online]. Available: .Https://tel.archives-ouvertes.fr/tel-
0 0 7 1 8 1 6 6.

[11] S. DEROUICHE and M. BEN AMOR, "Valorisation des déchets
ménagers et assimilés dans la région d'Oued Souf,” 2019.

[12] https://compost.ooreka.fr/fiche/voir/289903/fabriquer-un-
|l o m b r i ¢ o m p o s t e u r

[13] https://www.ecodrop.net/les-dechets-verts-et-leur-valorisation/.

[14] N .B. Pruthviraj, "Introduction To Biogas & Applications,” International
Journal of Advanced Research in

Mechanical Engineering & Technology (IJARMET), (Oct. - Dec. 2016.(

[15] M. Obrecht and M. Denac, "BIOGAS—SUSTAINABLE ENERGY
SOURCE: NEW POSSIBILITIES AND MEASURES FOR SLOVENIA
BIOPLIN—TRAJNOSTNI VIR ENERGIJE: NOVE MOZNOSTI IN
U K R E P | Z A S LOVENIIJO"

[18] W. Leng, J. F. Hunt, and M. Tajvidi, "Effects of density, cellulose
nanofibrils addition ratio, pressing method, and particle size on the
bending properties of wet-formed particleboard,” BioResources, vol. 12,
n o . 3, P p . 4 9 8 6 -5 0 02017 .0

[19] H. Danso, "Use of agricultural waste fibres as enhancement of soil blocks
for low-cost housing in Ghana,” University of Portsmouth, 2015 .

101


https://ar.bccrwp.org/compare/difference-between-bod-and-cod/
https://tel.archives-ouvertes.fr/tel-00718166
https://tel.archives-ouvertes.fr/tel-00718166
https://tel.archives-ouvertes.fr/tel-00718166
https://compost.ooreka.fr/fiche/voir/289903/fabriquer-un-lombricomposteur
https://compost.ooreka.fr/fiche/voir/289903/fabriquer-un-lombricomposteur
https://www.ecodrop.net/les-dechets-verts-et-leur-valorisation/

galpally il daild

[20] N. Sathiparan and H. De Zoysa, "The effects of using agricultural waste
as partial substitute for sand in cement blocks," Journal of Building
Engineering, vol. 19, pp. 216-227, 2018.

[21] P. Shafigh, H. B. Mahmud, M. Z. Jumaat, and M. Zargar, "Agricultural
wastes as aggregate in concrete mixtures—A review," Construction and
Building Materials, vol. 5 3pp. 110-117, 2014.

[22] R. Malladi, M. Nagalakshmaiah, M. Robert, and S. Elkoun, "Importance
of agriculture and industrial waste in the field of nano cellulose and its
recent industrial developments: a review," ACS Sustain. Chem. Eng, vol.
) : n 0 . 2 : 2 0.18

[24] A. K. (retranscription), "Interdiction de briler ses déchets verts a I’air
libre http://environnement-lanconnais.asso.fr/spip.php?auteurl,” vendredi
2 6 a \Y; r i | 2 0 1 3

[25] A. Bihak" ,Qu'est-ce qu'on entend par « déchets verts » ?
https://www.gerbeaud.com/jardin/fiches/comment-se-debarrasser-des-
dechets-verts,2098.html," gerbeaud, 15 octobre 20109.

[26] D. Rodriguez, "L’interdiction du briilage a 1’air libre des déchets verts,"
2 2 6 8 - 3.2012 ,798

[27] " ,oull) 2 . SSTUDY OF YIELD COMPONENTS AND QUALITY
TRAITS OF SOME PEA VARIETIES BY

USING HALF-DIALLEL CROSS bl and | A )3l A4S )y daals " pp. 11-12,
2 0 0 5 - 2 0 0 6.

[28] https://ar.onlinedoctors24.com/4123040-peas-chemical-composition-
nutritional-value-vitamins-benefit-and-harm.

[30] S. Derhab "ALal" kenanaonline.com, p. 02, 2003 /669.p8, 5 i

[31] L. OUAFI, "Etude de la variabilite agro-morphologique de quelques
génotypes de pois (Pisum sativum L.)," 2018.

[32] M. B. Mohammed, "Comparaison germinative de deux especes de la
famille des Fabacées (In vitro),” p. 11, 2016/2017.

[34] M. B. Mohammed, "Comparaison germinative de deux especes de la
famille des Fabacées (In vitro),” Mémoire master UNIVERSITE
ABOUBEKR BELKAID-TLEMCEN, p. 11 / 13, 2016/2017.

[35] R. BEN MIRA ZITOUNI and N. HERIDA, "Etude de comportement
d’une collection du pois (Pisum spp.) vis-a-Vvis de la fusariose vasculaire,"
2 0 1 6.

[36] N.Verma, M. C. Bansal, and V. Kumar, "Pea peel waste: a lignocellulosic
waste and its utility in cellulase production by Trichoderma reesei under
solid state cultivation,” Bioresources, vol. 6, no. 2, pp. 1505-1519, 2011.

102


http://environnement-lanconnais.asso.fr/spip.php?auteur1
https://www.gerbeaud.com/jardin/fiches/comment-se-debarrasser-des-dechets-verts,2098.html
https://www.gerbeaud.com/jardin/fiches/comment-se-debarrasser-des-dechets-verts,2098.html
https://ar.onlinedoctors24.com/4123040-peas-chemical-composition-nutritional-value-vitamins-benefit-and-harm
https://ar.onlinedoctors24.com/4123040-peas-chemical-composition-nutritional-value-vitamins-benefit-and-harm

galpally il daild

[37] M. Wadhwa, M. Bakshi, and H. Makkar, "Utilization of empty pea
(Pisum sativum) pods as livestock feed ",Broadening Horizones, vol. 46,
p p : 1 - 4 : 2 0 1 1.

[38] E. Mdsellim, M. H. Tahir, M. S. Ahmad, and S. Ceylan, "Thermokinetic
and TG/DSC-FTIR study of pea waste biomass pyrolysis,” Applied
Thermal Engineering, vol. 137, pp. 54-61, 2018.

[39] A. Rehman, M. Gulfraz, G. K. Raja, M. Haq, and Z. Anwar, "A
comprehensive approach to utilize an agricultural pea peel (Pisum
sativum) waste as a potential source for bio-ethanol production,” Rom
Biotechnol Lett, vol. 20, no. 3, pp. 10422-10430, 2015.

[40] D. Vinay, "Nutritional evaluation of pea peel and pea peel extracted
b v p v o d uoc¢ 1t s , " 2 0 1 8

[41] https://www.suna-sd.net/ar/single?id=53778A4.

[42] "https://www.nationalpeanutboard.org/peanut-info/history-peanuts-
peanut-butter.htm,"” national peanut board.

[43] S. Calhoun, "Improving the quality and safety of peanuts,” in Improving
the safety and quality of nuts: Elsevier, 2013, pp. 330-3409.

[44] Z. AGUIEB and M. MESSAI BELGACEM, "Valorisation des arachides
(Arachis hypogea L.) cultivées a la Wilaya D'EI-Oued,” 2018.

[45] E. Brunet, "Mise au point d'un procédé industriel de réduction de
I'allergénicité de l'arachide,” Université de Toulouse, Université Toulouse

I 11 - P a u l S abatier, 2 01 3.
[47] P. Rousset" ,Guide technique pour une utilisation énergétique des huiles
v ¢ g €é t a | e s , " 2 0 0 8.
[48] w. Ethnoplants.com, "Arachis hypogaea CACAHUETE / ARACHIDE
( p | a n t e(
Référence 1153 Etat : Nouveau produit"

[49] D. Fonceka, "Elargissement de la base génétique de l'arachide cultivée
(Arachis hypogaea): Applications pour la construction de populations,
I'identification de QTL et I'amélioration de I'espéce cultivée," Montpellier
S u p A g r 0 : 2 0 1 0.

[50] R. N. Yacer and S. Bilal, "Impact des changements climatiques sur la
production cérealiére au niveau des hauts plateaux BBA," 2015.

[51] A. L Yousif, I. S. Mohamed, A. M. ElI Naim, H. A. Elobeid, and A. E.
Ahmed, "Estimating Technical Efficiency of Groundnut (Araches
hypogaea L.) Production in New Halfa Agricultural Production
Corporation, Sudan,” International Journal of World Policy and
Development Studies, vol. 1, no. 1, pp. 16-20, 2015.

103


https://www.suna-sd.net/ar/single?id=537784
https://www.nationalpeanutboard.org/peanut-info/history-peanuts-peanut-butter.htm
https://www.nationalpeanutboard.org/peanut-info/history-peanuts-peanut-butter.htm
https://www.nationalpeanutboard.org/peanut-info/history-peanuts-peanut-butter.htm

2>l jilasd) Laild
[53] V. Settaluri, C. Kandala, N. Puppala, and J. Sundaram, "Peanuts and their
nutritional aspects—a review," 2012

[54] " ,& »ai » @Peanuts, unroasted” www.fdc.nal.usda.gov, 4-1-2020 «
Retrieved 5-5-202020. Edited

Peanuts, roasted, unsalted" www.fdc.nal.usda.gov, 4-1-2020 <Retrieved _5-5-
2020. EditedY: Y sl YV ¢ Vief duas Al M

[55]
https://mawdoo3.com/%D9%85%D8%A7_%D9%81%D9%88%D
8%A7%D8%A6%D8%AF %D8%A7%D9%84%D9%81%D9%88%D9
%84 %D8%AT7%D9%84%D8%B3%D9%88%D8%AF%D8%A7%D9%
86%D9%8A.

[56] https://www.atlasbig.com/ar -
5a/%D8%A7%D9%84%D8%A8%D9%84%D8%AF%D8%A7%D9%86-
%D8%B9%D9%86-%D8%B7%D8%B1%D9%8A%D9%82-
%WD8%WAS5%D9I%86UWD8WAAUWDEBWAT7T%DB8WAC -
%WD8WAT7T%D9%84%D9%81%D9%88%DI%84 -
%D8%A7%D9%84%D8%B3%D9%88%D8%AF%D8%A7%D9%86%D

9 % 8 A.
[57] "https://sudhorizons.dz/ar/2016-04-28-21-35-25/10104-50-000," Journal
E I e c tr on i q u e27 2016 _wwloss |

[58] P. Bharthare, P. Shrivastava, P. Singh, and A. Ttiwari, "Peanut shell as
renewable energy source and their utility in production of ethanol,” Int J
Adv Res, vol. 2, no. 4, pp. 1-14, 2014

[59] P. A. Duc, P. Dharanipriya, B. K. Velmurugan, and M. Shanmugavadivu,
"Groundnut shell-a beneficial bio-waste,” Biocatalysis and Agricultural
Biotechnology, p. 101206, 20109

[60] N. Quaranta, M. Caligaris, G. PELOZO, A. Cesari, and A. A. Cristobal,
"Use of wastes from the peanut industry in the manufacture of building
materials,” Sustainability and the City, p. 179, 2018.

[61] ,zaladl S e " 10 48lall aglll" das ) ) ) & ) pp. 10-17, 2017-2018.

[62] A. E. Elkhalifa, A. Tinay, and S. Elkareem, Fruits and Vegetables
T echnol o g y2009-2008 AS&l 5 =il 4w

[64] H. Chen, "Chemical composition and structure of natural lignocellulose,"”
in Biotechnology of lignocellulose: Springer, 2014, pp. 25-71.

[65] L. Jacquemin, "Production d'hémicelluloses de pailles et de sons de blé a
une échelle pilote. Etude des performances techniques et évaluation
environnementale d'un agro-procedé,” INPT, 2012.

[67] C. Loix, M. Huybrechts, J. Vangronsveld, M. Gielen, E. Keunen, and A.
Cuypers, "Reciprocal interactions between cadmium-induced cell wall

104


www.fdc.nal.usda.gov
www.fdc.nal.usda.gov
https://mawdoo3.com/%D9%85%D8%A7_%D9%81%D9%88%D8%A7%D8%A6%D8%AF_%D8%A7%D9%84%D9%81%D9%88%D9%84_%D8%A7%D9%84%D8%B3%D9%88%D8%AF%D8%A7%D9%86%D9%8A
https://mawdoo3.com/%D9%85%D8%A7_%D9%81%D9%88%D8%A7%D8%A6%D8%AF_%D8%A7%D9%84%D9%81%D9%88%D9%84_%D8%A7%D9%84%D8%B3%D9%88%D8%AF%D8%A7%D9%86%D9%8A
https://mawdoo3.com/%D9%85%D8%A7_%D9%81%D9%88%D8%A7%D8%A6%D8%AF_%D8%A7%D9%84%D9%81%D9%88%D9%84_%D8%A7%D9%84%D8%B3%D9%88%D8%AF%D8%A7%D9%86%D9%8A
https://mawdoo3.com/%D9%85%D8%A7_%D9%81%D9%88%D8%A7%D8%A6%D8%AF_%D8%A7%D9%84%D9%81%D9%88%D9%84_%D8%A7%D9%84%D8%B3%D9%88%D8%AF%D8%A7%D9%86%D9%8A
https://www.atlasbig.com/ar-sa/%D8%A7%D9%84%D8%A8%D9%84%D8%AF%D8%A7%D9%86-%D8%B9%D9%86-%D8%B7%D8%B1%D9%8A%D9%82-%D8%A5%D9%86%D8%AA%D8%A7%D8%AC-%D8%A7%D9%84%D9%81%D9%88%D9%84-%D8%A7%D9%84%D8%B3%D9%88%D8%AF%D8%A7%D9%86%D9%8A
https://www.atlasbig.com/ar-sa/%D8%A7%D9%84%D8%A8%D9%84%D8%AF%D8%A7%D9%86-%D8%B9%D9%86-%D8%B7%D8%B1%D9%8A%D9%82-%D8%A5%D9%86%D8%AA%D8%A7%D8%AC-%D8%A7%D9%84%D9%81%D9%88%D9%84-%D8%A7%D9%84%D8%B3%D9%88%D8%AF%D8%A7%D9%86%D9%8A
https://www.atlasbig.com/ar-sa/%D8%A7%D9%84%D8%A8%D9%84%D8%AF%D8%A7%D9%86-%D8%B9%D9%86-%D8%B7%D8%B1%D9%8A%D9%82-%D8%A5%D9%86%D8%AA%D8%A7%D8%AC-%D8%A7%D9%84%D9%81%D9%88%D9%84-%D8%A7%D9%84%D8%B3%D9%88%D8%AF%D8%A7%D9%86%D9%8A
https://www.atlasbig.com/ar-sa/%D8%A7%D9%84%D8%A8%D9%84%D8%AF%D8%A7%D9%86-%D8%B9%D9%86-%D8%B7%D8%B1%D9%8A%D9%82-%D8%A5%D9%86%D8%AA%D8%A7%D8%AC-%D8%A7%D9%84%D9%81%D9%88%D9%84-%D8%A7%D9%84%D8%B3%D9%88%D8%AF%D8%A7%D9%86%D9%8A
https://www.atlasbig.com/ar-sa/%D8%A7%D9%84%D8%A8%D9%84%D8%AF%D8%A7%D9%86-%D8%B9%D9%86-%D8%B7%D8%B1%D9%8A%D9%82-%D8%A5%D9%86%D8%AA%D8%A7%D8%AC-%D8%A7%D9%84%D9%81%D9%88%D9%84-%D8%A7%D9%84%D8%B3%D9%88%D8%AF%D8%A7%D9%86%D9%8A
https://www.atlasbig.com/ar-sa/%D8%A7%D9%84%D8%A8%D9%84%D8%AF%D8%A7%D9%86-%D8%B9%D9%86-%D8%B7%D8%B1%D9%8A%D9%82-%D8%A5%D9%86%D8%AA%D8%A7%D8%AC-%D8%A7%D9%84%D9%81%D9%88%D9%84-%D8%A7%D9%84%D8%B3%D9%88%D8%AF%D8%A7%D9%86%D9%8A
https://www.atlasbig.com/ar-sa/%D8%A7%D9%84%D8%A8%D9%84%D8%AF%D8%A7%D9%86-%D8%B9%D9%86-%D8%B7%D8%B1%D9%8A%D9%82-%D8%A5%D9%86%D8%AA%D8%A7%D8%AC-%D8%A7%D9%84%D9%81%D9%88%D9%84-%D8%A7%D9%84%D8%B3%D9%88%D8%AF%D8%A7%D9%86%D9%8A
https://sudhorizons.dz/ar/2016-04-28-21-35-25/10104-50-000
https://sudhorizons.dz/ar/2016-04-28-21-35-25/10104-50-000

[68]

[69]

[75]

[76]

[77]

[78]

[79]

[80]

[81]

[82]

galpally il daild

responses and oxidative stress in plants,” Frontiers in plant science, vol.
8 , p.2017 4

L Ll s . s C Y T O L O G Y
http://www.uobabylon.edu.ig/uobcoleges/lecture file.aspx?fid=5&Icid=7
8661," p. 18/10/2018 14:18:19

N. L. Glass, M. Schmoll, J. H. Cate, and S. Coradetti, "Plant cell wall
deconstruction by ascomycete fungi,” Annual review of microbiology, vol.
6 7 , P p . 4 7 7 - 4 9 8 , 2 0 1 3.

A. Agrawal, N. Kaushik, and S. Biswas, "Derivatives and applications of
lignin—an insight,” The SciTech Journal, vol. 1, no. 7, pp. 30-36, 2014.

A. Maghchiche, "Use of polymers and biopolymers blend for water
retention and soil stabilization at algerian arid and semi-arid soils".

Y. F. A. H. Salameh, "Methods Of Extracting Cellulosic Material From
O I i v e P u I p , "™ 2 0 0 9.

M. Akerholm, B. Hinterstoisser, and L. Salmén, "Characterization of the
crystalline structure of cellulose using static and dynamic FT-IR
spectroscopy,” Carbohydrate research, vol. 339, no. 3, pp.2004 ,2-1 .

O. J. Rojas, Cellulose chemistry and properties: fibers, nanocelluloses
and advanced materials. Springer, 2016.

H. E. McFarlane, A. Do6ring, and S. Persson, "The cell biology of
cellulose synthesis,” Annual review of plant biology, vol. 65, pp. 69-94,
2 0 1 4,

R. A. Festucci-Buselli, W. C. Otoni, and C. P. Joshi, "Structure,
organization, and functions of cellulose synthase complexes in higher
plants,” Brazilian Journal of Plant Physiology, vol. 19, no. 1, pp. 1-13,
2 0 0 7.

J. Lindeboom, B. Mulder, J. Vos, T. Ketelaar, and A. Emons, "Cellulose
microfibril deposition: coordinated activity at the plant plasma
membrane," Journal of microscopy, vol. 231, no. 2, pp. 192-200, 2008.

M. Mutwil, S. Debolt, and S. Persson, "Cellulose synthesis: a complex
complex," Current opinion in plant biology, vol. 11, no. 3, pp. 252-257,

2 0 0 8.
M. Delsaute, "La production de cellulose chez les plantes et les bactéries,"
2 0 1 3.

A. Endler and S. Persson, "Cellulose synthases and synthesis in
Arabidopsis,” Molecular plant, vol. 4, no. 2, pp. 199-211, 2011.

D. Gibeaut and N. Carpita, "Biosynthesis of plant cell wall
polysaccharides," The FASEB Journal, vol. 8, no. 12, pp. 904-915, 1994.

105


http://www.uobabylon.edu.iq/uobcoleges/lecture_file.aspx?fid=5&lcid=78661
http://www.uobabylon.edu.iq/uobcoleges/lecture_file.aspx?fid=5&lcid=78661

[83]

[84]

[85]

[86]

[89]

[90]

[91]

[92]

[93]

[94]

[95]

[96]

[97]

galpally il daild

M. M. Roger PRAT, Jean-Claude ROLAND, "La paroi primaire de la
cellule végétale http://www.snv.jussieu.fr/bmedia/paroi/synthese.htm,"
B m e d [ a.

M. Ochoa-Villarreal, E. Aispuro-Hernandez, I. Vargas-Arispuro, and M.
A. Martinez-Tellez, "Plant cell wall polymers: function, structure and
biological activity of their derivatives,” Polymerization, vol. 4, pp. 63-86,

2 0 1 2.
D. P. Delmer and Y. Amor, "Cellulose biosynthesis,” The plant cell, vol.
7, n o . 7, p . 9 8 7 , 1 9 9 5.

A. Sampathkumar et al., "Patterning and lifetime of plasma membrane-
localized cellulose synthase is dependent on actin organization in
Arabidopsis interphase cells,” Plant physiology, vol. 162, no. 2, pp. 675-
6 8 8 : 2 0 1 3.

P. R. Chawla, I. B. Bajaj, S. A. Survase, and R. S. Singhal, "Microbial
cellulose: fermentative production and applications,” Food Technology
and Biotechnology, vol. 47, no. 2, pp. 107-124, 20009.

S. M. Keshk" ,Bacterial cellulose production and its industrial
applications," Journal of Bioprocessing & Biotechniques, vol. 4, no. 2, p.
1 : 2 0 1 4,

B. V. e. D. PERERA, "Production de cellulose bactérienne pure
http://cerig.pagora.grenoble-inp.fr/memoire/2013/cellulose-bacterienne-
pure.htm " Cerig, 10 octobre 2013.

M. Delsaute, "La production de cellulose chez les plantes et les bactéries,"”
P : 3 3 : 2 0 1 3.

R. N. A. Hattab, "Extraction of Cellulose Poweder from Argania Spinosa
(Stems and Seeds) Trees,"” 2016.

J.-L. Wertz, "Les hémicelluloses,” Rapport de synthése, Document
ValBiom-Gembloux AgroBioTech (Novembre 2011), 2011.

L. Jacquemin, "Production d'hémicelluloses de pailles et de sons de blé a
une échelle pilote. Etude des performances techniques et évaluation
environnementale d'un agro-proceéedé,” INPT, 2012.

M. Abdelhak, "Use of polymers and biopolymers for water retention and
soil stabilization at algerian arid and semi-arid soils,” Ph. D Dissertation).
Mentouri University of Constantine.2009 ,

S.Y. Linand C. W. Dence, Methods in lignin chemistry. Springer Science
& B usiness M e di a, 2 0 1 2

J. Han, C. Zhou, Y. Wu, F. Liu, and Q. Wu, "Self-assembling behavior of

cellulose nanoparticles during freeze-drying: effect of suspension

concentration, particle size, crystal structure, and surface charge,”

Biomacromolecules, vol. 14, no. 5, pp. 1529-1540, 2013.
106


http://www.snv.jussieu.fr/bmedia/paroi/synthese.htm
http://cerig.pagora.grenoble-inp.fr/memoire/2013/cellulose-bacterienne-pure.htm
http://cerig.pagora.grenoble-inp.fr/memoire/2013/cellulose-bacterienne-pure.htm

galpally il daild

[98] F. M. Pelissari, P. J. d. A. Sobral, and F. C. Menegalli, "Isolation and
characterization of cellulose nanofibers from banana peels," Cellulose,
vol. 21, no. 1, pp. 417-432, 2014/02/01 2014, doi: 10.1007/s10570-013-
0 1 3 8 - 6.

[99] F. Xu et al., "Comparative study of water-soluble and alkali-soluble
hemicelluloses from perennial ryegrass leaves (Lolium peree),"
Carbohydrate Polymers, vol. 67, no. 1, pp. 56-65, 2007.

[100] J. Sun, F. Xu, X. Sun, B. Xiao, and R. Sun, "Physico-chemical and
thermal characterization of cellulose from barley straw,” Polymer
Degradation and stability, vol. 88, no. 3, pp. 521-531, 2005.

[101] K. Nakamoto" ,Infrared spectra of inorganic and coordination
c o m p o u n d s , " 1 9 7 O

[102] A. Alemdar and M. Sain, "Biocomposites from wheat straw nanofibers:
Morphology, thermal and mechanical properties,” Composites Science
and Technology, vol. 68, no. 2, pp. 557-565, 200.8

[103] H. Qi, Novel functional materials based on cellulose. Springer, 2017.

[104] H. Hofte and A. Voxeur, "Plant cell walls,”" Current Biology, vol. 27, no.
17, P p . R 86 5-R87 0, 2 0 1 7.

107



uadlal)

il Ay g (1 gomad) J gl g £l ) o LA Cpaali ) Aiad ) 028 iy

pda Llasdin) Jand) 134 B Banacia B g S Lgil g<a Jlantiau) gy g Balely &3 g 48 g¥) 31 gall dtae
3 geall JS £ 3 ) Lpilrant) Allaal) 31k (e AadlAdiu aid ¢ sbibad) UG Y jdaas cililial)
Joil) g Lal (%12.81) sYLall 98 333 34 LB (noN-cellulosique) 4x)skl 1)
dal e pal A (FT-IR) #lsaad) ciad A Ciday el o3 Al 323 ((%15.30) M)
o) 3 geal) il g Gl a9 Al ABlIALl) dpilpanl) AU gl) Aty 4% gl&S &l Ja) (e M)
(o sl 68 gall) A gl (ailiadl) A8) ya Ja) (e (MEB) geaiball (g ASN) jgaall Ay bl
e a JS @l 2l Aaibiassl) pualial) apaail (EDS) (Al Alasl) Jolatl) 43585 (il iall
S A el sh o) il yall A1) 8 Alad cails dadilinal) dpibiasl) dpdlaal) o ) cilia gadl

3 goal) (13 gorad) J 5410 D558 (¥ L) [ gedd (Al el dlial (Gl ¢ Aalidall elalsl)
A 3 sl sl

Abstract

The aim of this study is to evaluate the residues of the husks (peas and
peanuts), and to find local substitutes for the raw materials by recycling and
using their components as a renewable wealth. Non-cellulosique), the yield of
pea peels was (12.81%) as for the peanut shells (15.30%), after that it was
diagnosed with an infrared spectrum (FT-IR) during the most important stages
of treatment in order to track its purity by tracking the various chemical
functions that revealed its absence. Non-cellulosic materials, a scanning electron
microscope (MEB) to monitor the structural (morphological) properties of the
samples, a technique for chemical spectroscopy (EDS) to determine the
chemical elements, and all of these tests indicated that the chemical treament

used was effective in removing the non-cellulosic compounds for each of them.

Key words: Cellulose, Vegetable Waste, Pea Peel, Peanut Shells,
Glynoscellulose Materials



