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تهدف هذه الدراسةةةةةةةةةر اط  دبات الق ن الم ال لن اج ةةةةةةةةةتين ونلاج يناال الونى،  بالونى،  ال،انلإنت ج ا تا   ل     نلاج 
عن   زل    86  زل  ال ،ف  متضرت باراسر ال،شاط اجضاا للأكسدل بالستطان لهذه اجتك الم.  فلإق  اجفلتيالم  ال كليريا ب لونس ج ينضاا  

لأحماض العضةةةةلإار ي كم ر الونى، .  اخت ارل ار الل ف بالأتحةةةةعر ء  ا متا   با  هباجعالجر ال ولإار ع،باوسةةةةل      بكذلكينع،لإيا    90
. ين،ع الونى،   الخام نملإ ال كليريا السةةةةةةةةةةةةةةال ر    عا للتا ر اوسةةةةةةةةةةةةةةل   عض ال اندالم  باندالم  دادل فى الونى،  ال،انلإي. تم ز الونى،  ب 

تل  ل ةةة جر  تام  ك ت.  فلإق الونى،  ي االر ال،انلإ ي ين،عه نملإ الفلتيالم. ب ابلكار  ك،لإللإ  ا للل    اجعاينور لوم،سةةةلإ الم اجسةةةل دينر ج
سةةةةةةةل وة بلتا ر الأحماض العضةةةةةةةلإار  كتأثضةةةةةةة  ع ،ر  الم   ير ينضةةةةةةةاا  باج  90باادل كالضةةةةةةةمااالم. ب ارل ار الونى،  لو ةةةةةةة،ف   زل  

 .  A431للأكسدل. الونى،  ي ا الر ال،انلإن ر اظُخت ينا ا تب ينن ضعف اللتأ ير اجم   عوى ر يا س لر ستطان الجود ال شتار  
 

حطب القطن، اللجنين، جسيييت ن ن نةي ، تديي م للتياتة  ن، تديي م  )الكلمات الداله  

زيت ، التياتةسيييياةب اتلياتتةنن الن طي، طيش ا تييييل  تحن الحتتا ،   للأاسييييم ، 
 (نسيج، التةج ن طةق الصةتي ، ستط ن الجلم



 أسطر 7باللغة الأجنبية : بشرط ألا يزيد عن  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-1, 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 IC50 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. 

 


