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ABSTRACT: Eri silk (Samia ricini) is increasingly recognized as a sustainable and ethical non-reelable silk with strong potential for advanced
textiles, biomedical, and composite applications. However, scientific understanding of the structural and mechanical behavior of Ethiopia-
grown Eri silk remains limited. This study presents the first comprehensive morphological and mechanical characterization of three Eri silk
varieties: Chinese White, Borduar White, and Kokrajhar Brick-Red (Indian origin) cultivated under different Ethiopian agroecological
conditions (Bahir Dar, Arba Minch, and Awash-Melkasa). Scanning electron microscopy (SEM) revealed significant varietal differences in
longitudinal and cross-sectional morphology. Prior to degumming, all fibers exhibited characteristic granular sericin coatings; however, the
Chinese White variety displayed the smoothest and most homogeneous surface, indicating uniform sericin encapsulation of the fibroin core.
Borduar White showed fine, discrete sericin agglomerates, whereas Kokrajhar Brick-Red exhibited larger and more irregular sericin
accumulations. Cross-sectional analysis further demonstrated distinct structural organization, with triangular and moderately packed sections
dominating Chinese White fibers, mixed bent geometries in Borduar White, and compact oblong morphologies in Kokrajhar Brick-Red.
Mechanical characterization demonstrated significant effects of both silk variety and rearing zone on fineness, tenacity, elongation, and
Young’s modulus (p < 0.0001). Fiber fineness ranged from 2.4—4.0 denier and tenacity from 2.5-3.5 g/den. Chinese White consistently
produced finer fibers with superior tenacity and modulus, whereas Kokrajhar Brick-Red generated coarser fibers with lower mechanical
performance. These findings establish critical structure-property relationships for Ethiopia-grown Eri silk and provide a scientific foundation
for varietal selection, ecological optimization, and the development of high-value sustainable silk biomaterials.
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ETiYOPYA'DA YETISTIRILEN ERI iPEK LIFLERININ MORFOLOJIK VE MEKANIK
KARAKTERIZASYONU

O2Z: Eri ipegi (Samia ricini), gelismis tekstil, biyomedikal ve kompozit uygulamalari icin giiglii potansiyele sahip, siirdiiriilebilir ve etik, iplik
haline getirilemeyen bir ipek olarak giderek daha fazla kabul gérmektedir. Bununla birlikte, Etiyopya'da yetistirilen Eri ipeginin yapisal ve
mekanik davranigina iligkin bilimsel anlayis sinirli kalmaktadir. Bu ¢aligma, farkli Etiyopya tarimsal ekolojik kosullarinda (Bahir Dar, Arba
Minch ve Awash-Melkasa) yetistirilen ii¢ Eri ipegi ¢esidinin (Cin Beyazi, Borduar Beyazi ve Kokrajhar Tugla Kirmizis1 (Hint kdkenli)) ilk
kapsamli morfolojik ve mekanik karakterizasyonunu sunmaktadir. Tarama elektron mikroskobu (SEM), uzunlamasina ve enine kesit
morfolojisinde énemli farkliliklar1 ortaya koymustur. Zamk giderme isleminden Once, tiim lifler karakteristik graniiler serisin kaplamalari
sergilemistir; ancak Cin Beyaz1 ¢esidi, fibroin ¢ekirdeginin homojen serisin kapsiillenmesini gosteren en piirlizsiiz ve en homojen ylizeyi
sergilemistir. Borduar Beyazi ince, ayrik serisin kiimeleri gosterirken, Kokrajhar Tugla Kirmizisi daha biiyilk ve daha diizensiz serisin
birikimleri sergilemistir. Kesit analizi ayrica, Cin Beyaz: liflerinde {iggen ve orta derecede paketlenmis boliimlerin, Borduar Beyazi'nda karisik
biikiilmiis geometrilerin ve Kokrajhar Tugla Kirmizisi'nda kompakt uzunlamasina morfolojilerin baskin oldugu farkli yapisal organizasyonu
ortaya koymustur. Mekanik karakterizasyon, ipek ¢esidinin ve yetistirme boélgesinin incelik, dayaniklilik, uzama ve Young modiilii {izerinde
onemli etkileri oldugunu gostermistir (p < 0.0001). Lif inceligi 2,4-4,0 denye ve dayaniklilik 2,5-3,5 g/denye arasinda degisti. Cin Beyazi
stirekli olarak iistiin dayaniklilifa ve modiile sahip daha ince lifler iiretirken, Kokrajhar Tugla Kirmizisi daha diisiikk mekanik performansa sahip
daha kaba lifler iiretmistir. Bu bulgular, Etiyopya'da yetistirilen Eri ipegi i¢in kritik yapi-6zellik iligkilerini ortaya koymakta ve ¢esit se¢imi,
ekolojik optimizasyon ve yliksek degerli siirdiiriilebilir ipek biyomalzemelerinin gelistirilmesi igin bilimsel bir temel saglamaktadir.
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