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Table S1. Visual appearance of the samples prepared with different starch concentrations, type of solvent, and solvent-to-DMSO mass ratios. 

Solv.-to-DMSO 
Mass Ratio Water Propylene Glycol Glycerol Sulfolane 2-Dimethyl 

Ethanolamine 

20:80 

     

30:70 

     

50:50 

     

70:30 

     

80:20 

     
Starch conc. (%)   3       5     7.5    10     15 3       5     7.5    10     15 3       5     7.5    10     15 3       5     7.5    10     15     3     5    7.5    10     15 

Rectangles: red=liquid; yellow=thick liquid; green=gel-like; blue=strong gel 
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Volume fraction calculation for the solvent/DMSO mixtures 

The volume fractions of the solvent/DMSO mixtures were obtained as follows: 
For water as solvent: first, the density of water/DMSO mixtures (ρ) was calculated according 

to Equation (1) [34]: 𝑐(𝜌) =  𝑎 × 𝜌 + 𝑎ହ × 𝜌ହ + 𝑎ସ × 𝜌ସ + 𝑎ଷ × 𝜌ଷ + 𝑎ଶ × 𝜌ଶ + 𝑎ଵ × 𝜌 + 𝑎 𝑓𝑜𝑟 𝑐 < 82%, (𝑅ଶ  = 0,9990) 
(1) 

where a0, a1, a2, a3, a4, a5, and a6 are the polynomial parameters and c(ρ) is the weight concentration 
of DMSO. Then, the volume fractions were calculated according to Equation (2): 𝜌 = 𝜌ெௌை × 𝑉ெௌை𝑉 + 𝜌௪௧ × 𝑉௪௧𝑉  (2) 

where ρDMSO and ρwater are the densities of DMSO and water, respectively; ವಾೄೀ  and ೢ ೌೝ  
correspond to the volume fractions of DMSO and water, respectively. 

For the other solvents: the density of all other solvent/DMSO mixtures were calculated 
considering the volume additivity (Equation (3)), due to lack of experimental values or models in 
literature. Then, the volume fractions were obtained (Equation (4)): 𝑉 = 𝑚ௗௗ௧௩𝜌ௗௗ௧௩ + 𝑚ெௌை𝜌ெௌை  (3)

𝑣 = 𝑉𝑉  (4) 

where: msolvent and mDMSO, are the mass of the solvent and DMSO, respectively; ρsolvent and ρDMSO are 
the density of the solvent and DMSO, respectively; V is the total volume of the mixture, Vi is the 
volume of compound i; vi is the volume fraction of compound i. 
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Table S2. Calculated solubility parameters of mixture for different solvent/DMSO mixtures and 
visual appearance of samples. 

Solvent 

Sample Solubility parameters of the mixture Visual appearance 
Solv.-to-
DMSO  

Mass Ratio 

δd,m δp,m δh,m δt,m Starch Concentration (wt.%) 

(MPa1/2) (MPa1/2) (MPa1/2) (MPa1/2) 3 5 7.5 10 15 

Water 

0:100 18.4 16.4 10.2 26.7      
20:80 18.2 16.4 12.1 27.3 L L L L L 
30:70 18.1 16.4 14.1 28.1 L TL TL GL GL 
50:50 17.4 16.3 21.4 32.1 TL GL GL SG SG 
70:30 16.6 16.1 31.1 38.7 TL GL SG SG n.d. 
80:20 16.3 16.1 34.3 41.2 TL GL SG SG n.d. 
100:0 15.6 16.0 42.3 47.8      

Propylene 
glycol 

0:100 18.4 16.4 10.2 26.7      
20:80 18.1 14.9 12.9 26.8 L L L L L 
30:70 17.9 14.2 14.3 27.0 L L L L L 
50:50 17.6 12.8 16.9 27.6 TL TL GL GL SG 
70:30 17.3 11.4 19.5 28.5 TL GL GL GL n.d. 
80:20 17.1 10.7 20.8 29.0 GL GL GL GL n.d. 
100:0 16.8 9.4 23.3 30.2      

Glycerol 

0:100 18.4 16.4 10.2 26.7      
20:80 18.1 15.6 13.6 27.5 L L L L L 
30:70 18.0 15.2 15.4 28.1 L L L L L 
50:50 17.7 14.4 19.1 29.7 L L TL GL GL 
70:30 17.3 13.5 23.0 31.8 TL GL GL GL n.d. 
80:20 17.2 13.1 25.0 33.0 GL GL GL GL n.d. 
100:0 16.8 12.1 29.3 35.9      

Sulfolane 

0:100 18.4 16.4 10.2 26.7      
20:80 18.4 16.4 9.7 26.5 L L L L L 
30:70 18.4 16.5 9.4 26.4 L L L L L 
50:50 18.4 16.5 8.9 26.3 L L L L L 
70:30 18.4 16.5 8.3 26.1 TL GL GL GL L 
80:20 18.4 16.6 8.0 26.0 TL TL TL GL n.d. 
100:0 18.4 16.6 7.4 25.9      

2-dimethyl 
ethanolamine 

0:100 18.4 16.4 10.2 26.7      
20:80 17.9 14.7 11.4 25.8 L L L L L 
30:70 17.6 13.9 12.0 25.4 L L L L L 
50:50 17.1 12.4 13.0 24.8 L L L L L 
70:30 16.7 11.1 14.0 24.4 L L L L n.d. 
80:20 16.5 10.4 14.4 24.3 L L L L n.d. 
100:0 16.1 9.2 15.3 24.0      

L = liquid; TL = thick liquid; GL = gel-like; SG = strong gel; n.d = not determined. 
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(a) (b) 

Figure S1. G' and G'' profile of gel samples containing 5% of starch and different water-to-DMSO 
proportions: (a) 20:80, 30:70, and 50:50; (b) 70:30 and 80:20. 

 
(a) 

 
(b) 

Figure S2. G' and G'' profile of gel samples containing 7.5% of starch and different water-to-
DMSO proportions: (a) 20:80, 30:70, and 50:50; (b) 70:30 and 80:20. 

 
(a) 

 
(b) 

Figure S3. G' and G'' profile of gel samples containing 15% of starch and different water-to-DMSO 
proportions: (a) 20:80, 30:70, and 50:50; (b) 70:30 and 80:20. 
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