Fresh orange peels

l

Grinding

l

Drying (30°C; ventilated mfrared oven)

l

Milling

l

Orange peel powder

l Centrifagation (4800xg; | * Sugars
30min; 20°C) +  Vitamins
Ethanolic extraction (30% v/v; 60°C; 5h; 500 rpm; 1:20 ratio) + Pigments
* Polyphenols
Centrifugation (4800 xg;
Acid extraction (HC12% v/ 500 rpm; 1:20 ratio) 30 min; 20°C : ;zfih';}wuolﬂ
Cenfrifugation (4800 xg; Hemicelluloses

30 min; 20°C)

Alkaline extraction (NaOH 5% w/v; 90°C; 6h; 500 rpm; 1:20 ratio) ———2” =7 o} . Lignin
l = Polysaccharides

Bleaching (H,0, 5% w/v; pH 115; 60°C; 6l; 500 rpm; 1:20 ratio) X2 —» + Lignin

Freeze-drving

l

Orange bleached cellulose

l

Sulfuric acid extraction (H,50, 64% v/v; £5°C; 1h; 500 rpm;1:30 ratic)

l

Dilution (celd deionized water; 1:15 ratio)

4

Centrifugation (4500 xg; 15 min; 20°C)
+ X4
Ultrasonication (28 kHz; 180 W; 3 min)

r
Dialysis

v
Freeze-drving

Cellulose nanocrystals

Figure S1: Production process of CNCs from wasted orange peels



Stress-strain curves
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Figure S2: Stress-strain curves.



