©O0 0000

daa) g e [ Adad gy Al ) oda ad ) a0

i (98 e glaal) i o150 5 CASAED) S sad (o g YD (381 andy

Al ol (5 st e A giua

D g Y -caadla




Leddlia chad Al Jila ) Gl glaa 3 jlaiil/

Loel) ) Ligall elaall : anddl) eyl ¢ Aulgl)
| s Odale :dsalal) dajall — 1
poAll) clbly -2

Glasuag Graall ohill clba cpial Ao digs daibasS Sl @ dpad) dalll Al lgis
Olayually BausYly cilig Suall aliian Jalgas Aigilil) (puiall)

s el Al ALl olgis

BIOCHEMICAL STUDIES ON EGYPTIAN COTTON STALK LIGNIN

AND  LIGNIN NANOPARTICLES AS ANTIMICROBIAL,
ANTIOXIDANT AND ANTICANCER AGENTS

o)l dgal) ehiadl) @ 3801 (aiadsl

202223 : sl sl 2015/1/20 : 2 fol

s aldal) alily — 3

el das Daiall desa dea sl slesd z s

Baldll — Olsls — aaal) Glsls OS) dlte — dpall gL 30 ¢ Olgall

— Lol il e = Ghil) Gigag dgaa — ol ildly oAl pla and : Janll dga
0235723442 : LS 3, Beal)

dr.shaimaachemistry@gmail.com : s 51 2yl

f Al e (gydiall — 4

solall dalall oudll oudl
8yalall Ll el Agall sbasll Cual) 20 daaa Al [a]

3y Lal) Aol sl dgaad) sluassl) s saaf gla) [

Eigad) (S ohaill Gigay dgan i) Cilily (bl clias s ylaa Jaf [a]

dae



( Abstract ) _dlwyl) (aldius - 5
el 7 oo i dapda s ) Al 1 - 5

Y Gl o) £ easld cuadlly el 350 CL:N G il ol Clam a5 )iyl ods U

sr 0 80 8 i) Gob5 LSS 0dd Ol pdly 5SS sliall bladl dnlysg cdsad) Sl ladll g LS slias g

shadl o ansU Gl last bl cpmll) 28”3 Bsadl) Jola YU aie dyslall ablll [ oDsn VL $iSh Lgxs 90

Al S s al) el g oYl ddlal g ASU amy )l 8 L sSW el 3 5 I

3 deas bl Olrg i) Abelal) bt Lol IS F o)l o ane 3 SU Al @ )l B L ST ol 3aal

slze pib ol e Jails 1y aal pla¥iag by alse s 90 s Ciall o)l st &L olsle IS 3
CAA3L s ) Ol N W e coall gl Gini e i Lo gl a gl L (3 cpadll 5SS

Aian (il g Saall Mo oAy il Cilazmad ¢Cpiadll (il Glaa) allall culal
ep) paad) cad daiY) Cida (U S g ISV G gSin g Saal) (Ui (BamisSU



shal 7 oo a i dapd s Luiad) BlL 2 - 5

The aim of this investigation is converting cotton plant stalks into lignin and lignin nanoparticles, then applying them
to produce antibacterial and antifungal textile, and also studying their antioxidant and anticancer activity. The cultivar Giza 86
excelled Giza 90, also, extracted by alkaline treatment elevates organic acids method in lignin amount. FTIR spectra show some
new bands in lignin nano particles. Some bands characterized lignin as to extraction method. Lignin inhibits more negative to
gram bacteria, whereas nano lignin was the best as antifungal. Treatment technology to surgical bandages was innovated. Giza
90 lignin extracted by organic acids method was selected as the best antioxidant sample to continue further invistigation as

anticancer. Lignin in nanostate exhibits nearly twice the lethal effect on human skin cancer cell; line A431, than lignin.

(Key Words:— cotton stalk, lignin, nanoparticles, antimicrobial,
antioxidant, zeta potential, TEM, FTIR, textile, skin cancer)
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ABSTRACT

The aim of the current investigation is converting cotton plant stalks into lignin and lignin
nanoparticles, then applying them to produce antimicrobial textile (using 7 pathogenic bacteria and
5 pathogenic fungi), and also studying their antioxidant and anticancer activity. Stalks of two
cultivars; Giza 86, and Giza 90 were obtained from Cotton Research Institute experimental fields
and be used in this study. Lignin was extracted from stalks by using two methods (one via organic
acids and the other was alkaline treatment), and converting it into lignin nanoparticles by using
ultra sonication procedure. The first stage, chemical analysis comparison, as economical
assessment indicators, was conducted. The results showed that, Giza 86 excelled Giza 90
significantly in lignin amount; enclosed between 306 and 1770 kg/fed. Lignin extracted by alkaline
treatment elevates organic acids method by 37.93% in amount. The second stage was the lignin and
lignin nanoparticles identification. Organic acids method, gave higher negative zeta potential
(about -30.2 to -41.7 mV for Giza 90 and Giza 86, respectively) than alkaline treatment. TEM
images confirmed that, ultrasonication procedure succeded for transforming the large,
heterogenized and agglomerated form of lignin particles to small, uniform size and smooth surfaces
and regular spherical lignin nanoparticles. FTIR spectra characteristic bands enclosed in a range
from 494 to 3907 cm™, where all samples have bands in common. Lignin nano particles has some
new bands, whereas, some other bands disappeared. Some bands characterized alkali solvent lignin,
whereas, some others bannered the organo solve lignin. The third stage was testing lignin (normal
and nano particles size) bioactivities; the antimicrobial, antioxidant and anticancer. L90 and LNP90
as the best samples has antibacterial effect and also, they had the best antifungal effect with OL86
and OLNP86. Innovative technology; lignin and lignin nano particles treatment to surgical
bandages to confront pathogens, was submitted to the Egyptian patent office with a submition
number of 981/2020. Inhibition ratio, as antioxidant indicator, had positive association with lignin
concentration. Extraction methods, as well as, used cultivars exhibited significant differences for
inhibition ratio (%). Estimated 1Csp values coincides inhibition ratio (%) values. Giza 90 lignin
Giza 90 lignin nanoparticles extracted by organic acids method was selected as the best antioxidant
sample to continue further invistigation as anticancer. No cytotoxicity effect was detected for
sampled lignin on normal skin cell; line BJ1, whereas, lignin in nanostate exhibits nearly twice the
lethal effect on human skin cancer cell; line A431, than lignin in natural state because of its small
size, which led to its ability to penetrate the cancer cell more than natural lignin.

Key words: cotton stalk, lignin, nanoparticles, antimicrobial, antioxidant, zeta potential, TEM,
FTIR, textile, skin cancer.




