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Abstract

This research included the extraction of cellulose from Cordia myxa leaves by treating
the grinding leaves with 5% sodium hydroxide base and using microwave radiation, the
percentage of extracted cellulose was (18.75%),the extracted cellulose was determined
using scanning electron microscopy (SEM) and infrared spectroscopy (FTIR). The resulting
cellulose was hydrolysis using sulfuric acid 4%. The mixture was left for 4 days at the
laboratory temperature, then heated until boiling with stirring for two hours, and then placed
at autoclave at 121 °C for an hour, after that which was filtered then 5% sodium carbonate
solution was added to the filtrate until became neutral. Benedict’s reagent was used to
identify glucose result from cellulose hydrolysis process. The resulting glucose It was
fermented using instant yeast Saccharomyces cerevisiae at a temperature of 32 °C, where
it was placed in an incubator for 24 hours, after that the product was distilled and the
ethanol was detected using a chromic reagent, and the resulting ethanol was estimated

using the ultraviolet-visible technique.
4adial) -1

L) e JsaD o Gladina) cielainli Ggdlly chlaall pale Al @lyglall e deluall jsels adcl
Glusall o degane cllic daaiiag 3)skie delia Gladiae I de))lly Lbldl o) o sadine doel))s
Cus desiie cilaliily clelia ) dals sagasal 5 g2V mhan e syl ola slpall Jsad A cliially
Ge adat A cleliayw dygall Jlelly Giall e degane dadi Lot Glelia J) debiall Cuia
oo we Al dcliall Zlady g8l alse A Lehisads A3V ol alain) Gl ge dllys dalrally ailiadll
Fidl e Juans Lelia Gllee 320 P o DA e oS 1) 53kl g alall solal Leaal clasial
odad (Allg Hellall 3ale & 35S Glelia (& Jaxs Al GAD) gl o8 ey Sllgiual &y 8 568 Al Al
GhllS il By bl Ay e 33% A (S Cua lalyy Loisls V) ang o ALl LSl il e
delia Jie difdd) cleluall (e 58 8 Ll alal) sl S ¢ calill 8 50% 5 4y (se 80 Yoiay
o) G s Tl A Al Al (B amgr Y ) o) SSAIL paally Al Clagaially olallly 3l
S salae e Ly oS e (8] Slsar Sobld) iy Cum 4ild Loy LY (s oY)
.(Desai,2006) 4slall L) o daaulal)
Schlesinger, ) wlall i sl ol Sllee (e giially daglal) 58 V) gad) el S5l any
S ALzl Aglpal) LY gl 2l dagall poladll e jslludl Adle clblall dygal) AESY o5 (2015

WWW.GOIDI-USA.ORG
L—%A/—



Goidi American Journal

vovation Development sod levestment

WO INTERNATIONAL GROUP OF INSTITUTION

agesy b€ I Ggall SoLL A Jyeas ¢ Cum (Bhat, 2000)ikagall dlasl) slsall (o dpell gy

Oo @shlad) Jatll e sylall dpead) lal) e dsiidl golludl Jlail) cilap aladinly el 3yl

da Costa and et ) il &bl e palaall ) ddla) (JalAY)) diad) gl m by 4 agal) la jisal)
Aplal) adall Ja a4 il A sl WAl 4 LWl Gl s Sl o) (al2009
S Al G il Ll slsall e HoLL) e (Wang, 2008) (Sjostrém,2001) (Wang,2021)
salad s Sl Gl Sl Claay G aag Al Ayl alg¥) (e Bl AN (e daililly LgShig
pee 30 Lagd sl 0pia gy ama o) Allall 5yalil Aayy (a DAY Caandly el il Copay Le 35S bl
Sl i mys g mall 2 Ay mal) il i) el Ll 5ol e lasd ar e e
i a 0S¢ Lph—a A Ll g Yy sh——a U degl Ll el adad)l e Gl 4 e
Perez, and Samain, 2010; il sl cdlel @l o ley alls sal o 4 @ b Gl Y
.(Rong et al ,2001 Filpponen. 2009; Chen, 2012)

o> b Cun I e Gellidl (5<g 55SSl ) Al (8 sas pmbeal) il Gsllull Jlas )
o3 Juati oS Ll eS000 pne) claay gl Jiss Alisha Adalu ()55 366l (e sggin IS el (e
ay glatii Gl Sl S Saag aal (8 45 1 a8 GalSl (33 Gob ad Gy e Silasg)
anty Lt Jga Aay0] 80 Al sangll 55 Sblud) Alla 8 adf Aaadle ae Led 8)slaall Ban gl pe LS s DIS
! .(Zugenmaier, 2008) sy sSSWH (o (o0 4ty oS5l & sllal) 4ndd LGl Law sy oSIS Ly
lin Loagly 28083 dast s Lala®V) Lgtas A5 sinall Leta pka Bany Sobladl adlana) ) oyl 1
Ge oY) 13 e paldind s Jailly gl Cidag Gl @bl B e 4dlA) & G dgyada) §ykl)
DSl sl cliliay Gl cliliag )l 58 (e sblull padlatia) &5 WSe laadly apally CanuldlS sl sae
7.5% 385 aspsall 25508 Jolans 95% 5855 Gyl (asla Jolaay alsal) @i dlalea 5p)ka (e dllds
D5l gaday @llyg AL e Jpeandl Ady) saleS el Hsh aladiu) &5 Al Ay «(Aboody,2013)
oadaiuy sl sae el 4382 160 33a1570°C s 3aps (& 5% asmisall S50 Jslaa Lgillass
LS (Nabili et al, 2014) clels 10 sadd clysll asla ddlia) & asalisdl 2S5 08 %10 dilal il
pods—all 2S5 )0 Jslaa dlalaally paBlaiul) @iy sbludl (adlanny A4l saleS diaall Coas aladin) o
Gl Gl Aay e Wl e tead) ol e giela sl 80°C B Anpns 4% 35S
¢)- (Dungani et al, 2017; Nordin et al, 2017; Rasli et al , 2017) asmasall Cuysly wa alas auly
3¢ Osblall e gl JSBY) zll (D) cpaldl by Al dSaua Jilay aladiily dadadl) Al s dail)
il e Gph ge Lally GlySull Jie saoatiall dypeanll dgall (0 mitn a8 g gouall Jgliy)
LS eoill Jia (grsia¥) ag8sll o 3868 (goual) Jplll) aladind (S5 LSl 51 Ladl) alasinly gl
Iy 7 S AV asall ey wasiialy A1y Lkl dclial ala sales cud oS 4 aladin) (Say

WWW.GOIDI-USA.ORG
L—%A/—



Goidi American Journal

vovation Development sod levestment

WO INTERNATIONAL GROUP OF INSTITUTION

D (gsial) sl e Al ABlaa ST T day say clad) LSully 531 Jaalae e oty JS0 (gl
@sanl) Jsly) aladind o LS olually Lojilly elsgd) gl ) 5055 Al sylall bl e ST cilaeS iy 4y
.( Fetyan et al,2022) ;laly bl e slae¥) Julisg d8Ual) 3 513 o SY) (s b ac by of (S

gl Aplaid¥ly Al cailpall cabine Jolim Ally cgsandl JoliY) zl L ) Sladl) e padl el
g1l aladinls Lgaall jpedil) Adee Gpead o Cus Aygal) el Adee gpant o Gaadl S G ggaiasal)
L) o1 aally Aseilly Aughall Ay Bhall Aaps Jie aeddl) Cagyla Caalyg (LpiSilly Aladl) (e Adlida
Gleliall @li lae Jio (s Loxtiveddl 535 lySall Al Al dsall aladiuly Ll AY) (andlsyeall
Jatailly dbailly Aanil) bl pladinly g JlY) sasa puad o Gl o SIS G385 LS ¢ Ay
8l (et Jin gonall JolY) 2l 4SS Ji e G Giaall e an sl gli AT cils Sl
( Maity et al,2022;Patel et (=Ml cllee iy dllad i <Y # Y] ol alasiuls 2 )
i) Mgally ausls Gl e dabiaal Al Ssall e JsliY) ZY same dfiny cluhn cyal Al .al,2022)
el adlly 5,3) Jie Wil o dygiaall dlsally (A5l iy GLaaYy Q) Jie Ssldad) e Zygiadl
e nly sine Lol cilaiial) dlic JelY) 2 Y MLl sl e S e (OSally sl S caady
Bl jlas sy Fldl s o) JslY) ZUY HA deeS aadis Uil sbludly cililly cilae s\

alal) Z a5 ) ol Jalgal) Gl paem Ay il slag ) ol cied llal) (3lalia (iany & Aol

skt P eyl bl RGN 216 o8 1990 ale dlgd (A 5 o) 28l 210 e Gy palall

dlee & Salilud) el aladiad e S I ool eadi o WS, Aal) il il aalall palal) il
, A, Ao luall el 8 degall Wldatind ) dilal dygaell e Aysaell Cl€pall gpall ypml

0o sl LSl jeds e JeBN) ) ey V1 deall =1 330 Jualy (gaenll a5l jela 3, 380500

D A Sl (e gl gl Z L ey BN Jaall 2 jileal) Alalug Aslall 48030 Jualadl)

Colag ey GBI o al-3 i s clilee B Shell o) eV Jlaall DS 483 sl

Krishna, et malall cl)ySull jpedss 5ellullS Zntall el sl JLas ) clag sl daiial) dg8a) el sl

iV e say gl JEN) 2l el il Glsl pladiul & s Wiy s ,(a1,2001; Percy,2009)
ol (B oty JS el 486 satiy cGlinsal) and QAL (mny (B lgle Gl s cdangiall aaal) <)
LSl aladiad A Lo baley cculinligl) e lgy (el A o uadl HL 8 gginty ddpladll Ghliall Lals,
BLRYL el Gabals Jlaad) Ragh (A sl 2686 by augl JS8 laild Plainy 3l Hsdalls olalls
OSar padl e al maen Gl 0Ly el bl aadl s aadind WS caigl)l JSLae e Lyl )
YY) St Dlee 8 jaad) 2SI U 0N Laal) cluhyall cpelal s o Lenin] Calidal Lealadin)
gl G Al Sl cile ohi il e cuyal cluy Pla g g calle) pabel e Ji
Lagh e Joent Ally el cpell b sale e e el o gsing o Al-SNafi,2016) sl pe HlSual

WWW.GOIDI-USA.ORG
L—%A/—



7~ ”
]

. Journal

Goidi American Journal
vovation Development sod levestment

WO INTERNATIONAL GROUP OF INSTITUTION

pan deli o 8 el LA Jas L glaal) A Jeoelalll g oaeld L WS ¢ daalag,ll AYY)
Slo il DL s e el o 20 aad) alasin) gL Syl A UG Al cila e Jie cdyga)
Cum ol haa o edl B8 Ll Cungy el ) e Sad) G capal i g 53l dilaid)
b o) LS daall J i Ul csedl) A oY) pus DL (e 48Ul 238 iy 5
o aagpledl o m i ade w A Jled el juad) 3hsl (el o) @aSh ) GLad) (e
glo Gaad Lflasl ) e S AL 5 s S a ala i) (Ser LS i<l
.(Kumar et al,2016; Abdel-Aleem et al,2019) <, &l

—: Gl e disgll 2-1

AalSals Asaly LA leliall o IS 8 sane it e 4l L @lldy Lalaid) Joly) Lseal ) Tk

Jdsl alead) e aeluns ahloud) oy 85 8 bioethanol I aladin)  aied L;)}AJJ\ 25860l e S aalasny)
Dxae it aadl el 3l o) WS clally olsaally Gludl didas 2 3La Jlly el B 0\ s
lebisaty ol Jlal sl (e Baldiadll Lialaia) SBI 138 JS leie (god) Jolil) ) (Sar by 5slbull aa
Agabaly dadlisale )

Joaal) Gildag gall -2

idadlas —(Plgl) dikaie (10 2022\11\2 seiliy (Laed) sl ) Ads¥) salal) pen a3 :40g¥) Balal) Aigs —1-2
)b Ao Ledad a5 Gl aay ) DY Gy sae phadal) oLl o galadl e ladly (3h5Y) Jut o5 Cum ¢l
shladl (adlain) Alspal sl muail lgiada e Ole g 3200 48)3])

oo eha) pe Sl (8580l Gyhll o alaie Yl Hslla) padlana) o5 Jelbadl gt —2-2
2S5 58 5% e (300ml) 2 ¢(20g) el sl dallas cidi Cua (Camacho et al,2017) lele <y sall
ade Aalled) 2y ¢ 15MiN. 524l (8O0W) 8)08 3 CayssSeall 8 4 iall o iii a3 (NAOH) a5l
plating a3 ¢ GadATLY) RS (e Joll Jal ey sdaie sle alad il Gilye dae cludy Al iy
(08 ald) e 35MI Adliza) o3 Cusn Gsbladl juall Solesad) Al sl Goudl B Jigially Wl (e
il aasiuly i) o3 Gl aay (60°C Bylya Ampa Talal) i o sl Alee e Liiiall ddiall salal)
Sl Aapn paliieall Ll @y 28 laiall o Lall aladialy e sae Aiall Jut 235 Jalaall baal) cuas
coaliiadl bl 4y giall Al Glua 23 5 Chadd gsa) Baal jial)

Jslae alasiuly Galiindl Hollull Jlxiclyal 2i:(Olad et al,2020) aslally jslbad) Jas - 2-3
@y el Sl Gamala Jslaa e (300mMl) & (aliinall HoLlull (e (2 9) pas & Eus 4% i€l aals
Slen (b anms i o8 glie b sadd il ae Qi) s s b aay iRl s sy ol 4 5ad Ll
e il e Jseanll ciliml) masifi a3 melall Jladll an ¢ delusadd 121°C sha das vie Caul<s )
il (g @) S e RISl & ¢ Jalaie Jolaal) maal (in 5% asseall @liglS Jslae mabll Canl

WWW.GOIDI-USA.ORG
NS TN, T NG /- NSNS



)
~

pe;

ournal

Goldi American Journal
vovation Development sod levestment

OO INTERNATIONAL GROUT OF INSTITUTION

O doaldll aall 8 dmdid) Adlad) seda o) G Chaps)Sl (e ale ES sy ilge SIS Bk e
GlpSlly pald IS pay o S i a5 LS gl Gl e b Sl slaay (malal
sl 3 gy Sy (adlS (e (2MI) 4 Capaly Jlaill e il 8hl1 cpe (IMI) 381 23 G AR
& i) Gligl JI5R) Jsean s Lee i () eal ) (0S85 sl gl s Baagd 10min. sad e
cdslaall (8 Jraall Sl 585 e adiad Sl Glll days o S
(Mohagheghi et al,2006) J sl Ao Jganlly jadil) Llas 4-2

Saccharomyces syl slaaiul 32°C )ha dspn Lals b adall Jlaall e 2200l dal) aeds o3
il dlee o milill il Ao goind Al ASaudly S8 8 Sl el e el & «(29) cerevisiae
by JSAN e Jpamnll ciliall b a8 ¢ el axss dela 24 50l il iS5 ¢ el Jass,
sl JEN) il Glgla (1.2) kil
12 (= (0.099) I3k elueg K @ilS juass 23 (Him and Huda,2018) Jsi) e esill aidll 5-2
oo (Iml) 380 o3 Jol) e Cadll ampaly ¢ 38l i€l amdla g (2M) 3 o sralisd) cilas S
sl I ) (e 05l Jgad Tam gl Slaag € CaIS (o (il 4l Gy bl dlee (e gilil) sl
el (IS e Jy Lae )
Aadl) A Aaulsy Al Aahlly JelY) S5 i o3 : (Pourkarim,2020) J gl 5858 pas 6-2
isesa W8 4(1,2,3,5,6,7,8,9 ml) all Jsli ) (e ddliia agan 33 o3 G Apal dpndil] (358
Wl e (10ml) ) Ghad i) oLy anall JLaSl & ¢ el S @il o (2MI) 1 leada ag (10 M) dras
(2ml) Glaas S (fanla g zias 4o (AMI )aas a3 288 0385 Gluen alyally Erally sypant ot (g3 J LY
selyd Cudi ¢ il dapg ¢ 5 omin. 504l 80°C die e alea 8 ilial) Canimg ¢ hi) Lally paal) (Sl
skl i) iy ¢ Al —Hm i) (358 1Y) les alaxinlynm 580 ase s die dialaia)
el JSENT S5 ysi)
audBlially gitish) -3

a3 ads gl e SEN Jaaadll 3 0)S3 a3 LS saclally Aadleally aad) il sl (e bl Dl
:A0Y) alaal)l (o aldiead) Hellad) das Glua

Ll bl o))

100%x % = saliiad) ol A
18.75%= _aliivual 3shlull 4y sial) duill cuils

D e e 55l o5 Cun oleal) Cand Aa 8V Al ladialy (alitidl il (ad s
v(C-0-C) 5 (CH;) icya a5 (OH) dcsana leia jsl wlill ol 6 dagall &Ml dll asal sl
ailse 20a1 o3 (Hospodarova et al,2018; Fellak et al,2022)cl V) 8 35l o ) ol

WWW.GOIDI-USA.ORG
NS TN, T NG /- NSNS



Goidi American Journal

uf Innovation Devdlopoent sod lavestment

GO INTERNATIONAL GROUP OF INSTITUTION

(1.3) J8all 6 LS Gl jobludl ¢yand) cant da i) Cada jelal um alitiudl 300 Ll o3l
Ao seadd aldaial) anyll ) apat paldiidl Wl (3400 cm‘l) Aslaiall 3328l diaye daia
2 (OH) malan 0 Fimgptaed) malil) W JS3) 1agy (OH) desans dajn Hyeds s GSays v (OH)
a3 day all Ld . (Aboody, 2013)culynm slSH ¢ lpaal) it da i) Gilda) 5 elaile A s sl
sl ddagia day o e adall ETECs SllASe aaygall OH daia ) le8lidad) Covny yelad ?lﬂ (CHz) PEPRRRYY
(1000 Cm_l) O Aadlgl) dilaiall Ll p(C~0-C)icsane as 23y 3 ) 3525 (1360.650!’71_1)3\.31:34&\ &
ASye o) Leiaslay ¥ Ll C-C 5yl cliadly mals anyall Y ssas Lol dpaal cldy cond g (50 Lad

.(Silverstein, 2000) 42T L 1385 (gsac

ol Hellall e lyeall it dadV) Cida ilaliaial e;xs O (1) Jsaa

v(OH) 0(CH)asym., sym. v(C-0-C)
3400 b — 1360.65 m

Where: m=medium, b:broad

n
|

Caliionall 3LLAY 6 jeall cant AadY) Ciida 3(1) JS&

550100 pm e adaie A8l waey 5Ll mlan (ailiad Al sl g 5N pead) 40 Hasin) &
pa—ilad i W P2 5wy (2)dSE) ddaime Lawag e KXMag=20.00 i 3538
2l ae 38 1aay Algh Gl At e palinudl ol y ol el atd) 5500l Morphology xlaud)
O GLY) o o e a2l (e ¢ Gl JKa e 0588 550 @yl o capelal il (6541 Elady)
Sy3a (e Ul miys (Adel and et al, 2010 ) jsbladl (adanny desdied) 450l e adiay 13 s, Lliag
5 adand )l sac il Aalleddl dglee ) 25my Lagy Ssbiladl ol Jlsdal 3 (AN aliiud) sLlull SEM

cpaliiudl sl LY Jsha il

WWW.GOIDI-USA.ORG
NS TN, T NG /- NSNS



Journal

Goidi American Journal
of Innovation Development and lmvestment
............................................................................. GOID! INTERNATIONAL GROUD OF INSTITUTION

- el 5 N gl an sl il o (2) ]
i€ Aad il W35 ¢65%datal) shlall A il 5eSH0  Gblud) Jiail 4% @iy <)) (aals pladin
& i) Guladl) Gl S e gsing @Sasy Jolaa ) Gome JIaill G Ul 5SS e RS CSaig (il se
B8y ¢ SIS S ae Sy Jolae Jelis xio (<l (§y3¥) sl Sas Jslae (5Sg csaeliauy
& o) ) G ey 0585 aa e sl el e Y Pt cadsl iy cSan Jolaa
il 8 58N S 3 e adiag olll Aan
Lalall Gl Gy Cum 32°C Bya Aoy Al Bypeall alaatinly Jlaill il Slad jedill dlee o)) a3
CJSEN o Jaanll mlil) ki o5 @y ey dele 24 54
JAEDU dnaliaia¥l 3¢)58 o5 G o (Pourkarim et al,2020) aslll 48kl alaaiuly Joliy) 585 58
) e Jyanll 23 G2l (gaall Joasll 585 (1S5 580 M s sl Jodall aie dpuldl) Jallaally 5S40 Jseadll
- (3)da( 2M

0.5
0.4
0.3 -m_ . .
<
0.2 R*=0.9842
0.1
0 T T ]
0 5 10 15
C

IS S5 i (3) IS

alatinuy) -4
f oty il Gamy 4l T Ol Sy Snl) oLl ax
B e lS pelal i) s il e Jpaall 8 deasidl Jidatl) 3k of 1

WWW.GOIDI-USA.ORG



wh
<=
-
Goidi American Journal
uf Innovation Devedopment sod lsvestment
[ ] LINTERNA N\

c sl liia  ala paliiud) Gl Glia of Gl 138 e lgle Uleas 3 bl s 2
65% (& il Aaial) Ayl SIS N HsLlall Jlat dus o il ekl L3
2M (sl yedill ddee (pa @) JBN) 385 o) 4

:dladd)

1. Abdel-Aleem, E. R., Attia, E. Z., Farag, F. F., Samy, M. N., & Desoukey, S. Y. (2016).
Total phenolic and flavonoid contents and antioxidant, anti-inflammatory, analgesic,

2. Aboody, M. H. (2013). Extraction of Cellulose from some Industrial and Plant’s Waste
and its hydrolysis using new heterogeneous catalyst. M.Sc thesis.University of Baghdad.

3. Adel, A. M., Abou-Youssef, H., EL-Gendy, A. A. and Nada, A.M. 2010.
“Carboxymethylated cellulose hydrogel; Sorption behavior and characterization”
Natural and Science J.8 (8), 244-256.

4. Al-Snafi, A. E. (2016). The Pharmacological and therapeutic importance of Cordia
myxa-A review. IOSR Journal of Pharmacy, 6(6), 47-57.

5. Bhat, M. K. (2000). Cellulases and related enzymes in biotechnology. Biotechnology
advances, 18(5), 355-383.

6. Camacho Elizondo, M., Corrales Urefia, Y. R., Lopretti Correa, M., Bustamante
Carballo, L., Moreno, G., Alfaro, B.,, & Vega Baudrit, J. (2017). Synthesis and
characterization of nanocrystalline Cellulose derived from Pineapple peel Rresidues.

7. Chen, D., Lawton, D., Thompson, M. R., & Liu, Q. (2012). Biocomposites reinforced
with cellulose nanocrystals derived from potato peel waste. Carbohydrate
polymers, 90(1), 709-716.

8. da Costa Sousa, L., Chundawat, S. P., Balan, V., & Dale, B. E. (2009). ‘Cradle-to-
grave’assessment of existing lignocellulose pretreatment technologies. Current opinion
in biotechnology, 20(3), 339-347.

9. Desali, J., Alexander, K., & Riga, A. (2006). Characterization of polymeric dispersions of
dimenhydrinate in ethyl cellulose for controlled release. International journal of
pharmaceutics, 308(1-2), 115-123.

10.  Dungani, R., Owolabi, A. F., Saurabh, C. K., Khalil, H. A., Tahir, P. M., Hazwan, C.
I. C. M., & Aditiawati, P. 2017. Preparation and fundamental characterization of
cellulose nanocrystal from oil palm fronds biomass. Journal of Polymers and the
Environment., 25(3), 692-700.

11. Fellak, S., Rafik, M., Haidara, H., Boukir, A., & Lhassani,
A. (2022). Study of natural degradation effect on lignocellulose fibers of archaeological
cedar wood: monitoring by Fourier Transform Infrared (FTIR) spectroscopy. In MATEC
Web of Conferences (Vol. 360, p. 00006). EDP Sciences.

12. Fetyan, N. A., El-Sayed, A. E. K. B., Ibrahim, F. M., Attia, Y. A., & Sadik, M. W.
(2022). Bioethanol production from defatted biomass of Nannochloropsis oculata
microalgae grown under mixotrophic conditions. Environmental Science and Pollution
Research, 29, 2588-2597.

13. Filpponen, 1. (2009). The synthetic strategies for unique properties in cellulose
nanocrystal materials. Ph D. Thesis, North Carolina State University, USA .

WWW.GOIDI-USA.ORG
NS TN, T NG /- NSNS



”

Go |h \m-. rican | unul

]0 hal

14. Granda, C. B., Zhu, L., & Holtzapple, M. T. (2007). Sustainable liquid biofuels and
their environmental impact. Environmental Progress, 26(3), 233-250.

15. Him, N. N., & Huda, T. (2018, May). Bioethanol Production from Empty Fruit Bunch
using Direct Fermentation by an Actinomycete Streptosporangium roseum. In IOP
Conference Series: Materials Science and Engineering (Vol. 358, No. 1, p. 012032).
IOP Publishing.

16. Hospodarova, V., Singovszka, E., & Stevulova, N. (2018). Characterization of
cellulosic fibers by FTIR spectroscopy for their further implementation to building
materials. American journal of analytical chemistry, 9(6), 303-310.

17. Krishna, S. H., Reddy, T. J., & Chowdary, G. V. (2001). Simultaneous saccharification
and fermentation of lignocellulosic wastes to ethanol using a thermotolerant
yeast. Bioresource technology, 77(2), 193-196.

18. Kumar, J. V., Mathew, R., & Shahbazi, A. (2016). Bioconversion of solid food wastes
to ethanol. Analyst, 123(3), 497-502.

19. Maity, S., & Mallick, N. (2022). Trends and advances in sustainable bioethanol
production by marine microalgae: a critical review. Journal of Cleaner Production,
131153.

20. Mohagheghi, A., Ruth, M., & Schell, D. J. (2006). Conditioning hemicellulose
hydrolysates for fermentation: effects of overliming pH on sugar and ethanol
yields. Process biochemistry, 41(8), 1806-1811.

21. Moran, J. L., Alvarez, V. A, Cyras, V. P, & Vézquez, A. (2008). Extraction of
cellulose and preparation of nanocellulose from sisal fibers. Cellulose, 15, 149-159.

22. Nabili, A., Fattoum, A., Passas, R., & Elaloui, E. (2016). Extraction and
characterization of cellulose from date palm seeds (Phoenix dactyliferal.) Cellulose
Chemistry And Technology, 50 (9-10), 1015- 1023.

23. Nordin, N. A., Sulaiman, O., Hashim, R., & Kassim, M. H. M. (2017). Qil palm frond
waste for the production of cellulose nanocrystals. Journal of Physical Science, 28(2),
115-126

24. Olad, A., Doustdar, F., & Gharekhani, H. (2020). Fabrication and characterization of a
starch-based superabsorbent hydrogel composite reinforced with cellulose nanocrystals
from potato peel waste. Colloids and Surfaces A: Physicochemical and Engineering
Aspects, 601, 124962.

25. Patel, A. K., Saini, J. K., & Singhania, R. R. (2022). Development of multiple inhibitor
tolerant yeast via adaptive laboratory evolution for sustainable bioethanol
production. Bioresource Technology, 344, 126247.

26. Percy, B. (2009). The performance of clostridium phytofermentans for biofuels
production from lignocellulosic biomass (Doctoral dissertation, Master’s thesis).
Ryerson University, Civil Engineering Dept., Toronto, Canada).

27. PErez, S., & Samain, D. (2012). Structure and engineering of celluloses. In Advances in
carbohydrate chemistry and biochemistry (Vol. 64, pp. 25-116). Academic Press.

28. Pourkarim, F., Rahimpour, E., Khoubnasabjafari, M., Jouyban-Gharamaleki, V.,
Farhang, S., & Jouyban, A. (2020). A simple colorimetric method for determination of
ethanol in exhaled breath condensate. Pharmaceutical Sciences, 27(2), 297-301.

WWW.GOIDI-USA.ORG
L—%%



G nnh \nu rican Je runul
ot aod |

I' OF INS

Jo nal

29. Pourkarim, F., Rahimpour, E., Khoubnasabjafari, M., Jouyban-Gharamaleki, V.,
Farhang, S., & Jouyban, A. (2020). A simple colorimetric method for determination of
ethanol in exhaled breath condensate. Pharmaceutical Sciences, 27(2), 297-301.

30. Rasli, S. R. A. M., Ahmad, I., Lazim, A. M., & Hamzah, A. (2017). Extraction and
characterization of cellulose from agricultural residue-oil palm fronds. Malaysian
Journal of Analytical Sciences, 21(5), 1065-1073.

31. Robert M Silverstein, S. I. L. V. E. R. S. T. E. I. N. (2021). Spectrometric Identification
Of Organic Compounds.

32. Rong, M. Z., Zhang, M. Q., Liu, Y., Yang, G. C., & Zeng, H. M. (2001). The effect of
fiber treatment on the mechanical properties of unidirectional sisal-reinforced epoxy
composites. Composites Science and technology, 61(10), 1437-1447.

33. Schlesinger, M., Giese, M., Blusch, L. K., Hamad, W. Y., & MacLachlan, M. J. (2015).
Chiral nematic cellulose—gold nanoparticle composites from mesoporous photonic
cellulose. Chemical Communications, 51(3), 530-533.

34. Sjostrom, J., & Piculell, L. (2001). Interactions between cationically modified
hydroxyethyl cellulose and oppositely charged surfactants studied by gel swelling
experiments—effects of surfactant type, hydrophobic modification and added
salt. Colloids and Surfaces A: Physicochemical and Engineering Aspects, 183, 429-
448,

35. Wang, J., Wang, L., Gardner, D. J., Shaler, S. M., & Cai, Z. (2021). Towards a
cellulose-based society: opportunities and challenges. Cellulose, 28, 4511-4543.

36. Wang, Y. (2008). Cellulose fiber dissolution in sodium hydroxide solution at low
temperature: Dissolution kinetics and solubility improvement (Doctoral dissertation,
Georgia Institute of Technology).

37. Xiang, Q., Lee, Y. Y., Par, Peterson, O., Robertw T., (2003). Heterogeneous Aspects of
Acid Hydrolysis of Cellulose. Appl. Bio. Biot., 105-108 .

38. Zugenmaier, P., (2008). Crystalline Cellulose and Derivatives, Characterization and
Structures, Springer Series in Wood Science, Springer-Verlag Berlin Heidelberg .

About Journal

Google scholar https://scholar.google.com/citations?hl=ar&authuser=4&user=5w_h_4wAAAAJ

Journal Link https://portal.issn.org/resource/ISSN/2694-5606

https://portal.issn.org/resource/ISSN/2694-5460

GOIDI American Journal, Vol. 1 lIssue 3 July 2023

WWW.GOIDI-USA.ORG
L—%A/—


https://scholar.google.com/citations?hl=ar&authuser=4&user=5w_h_4wAAAAJ
https://portal.issn.org/resource/ISSN/2694-5606
https://portal.issn.org/resource/ISSN/2694-5460

