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Figure 1- The viscosity of 3 different ratios of DES composed of choline chloride and glycerol at 4 different shear rates (All
tests were performed in 3 replicates with 95% level of significance)

Table 1- Results of the solvent power-law model

chel:gly k n R? RMSE
1:1 7.327 0.3617 0.93 0.98
1:2 1.689 0.6273 0.98 0.49
1:3 4.786 0.7178 0.99 0.90
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Figure 2- The cellulose extraction yield (All tests were performed in 3 replicates with 95% level of significance)
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The extraction process of biocompounds can be important in completing the
value chain of agricultural products. One of the environmentally friendly
methods for extracting useful compounds is the use of deep eutectic solvents
(DESs). The present study aimed to extract cellulose from corn leaves using
a deep eutectic solvent, in which choline chloride (ChCl) was used as a
hydrogen bond acceptor and glycerol (Gly) as a hydrogen bond donor. In this
study, first, the physicochemical properties of the solvents, including pH and
viscosity, were investigated with different molar ratios of 1:1, 1:2, and 1:3 of
ChCl to Gly. Then, to determine the most appropriate ratio of solvents during
cellulose extraction, the extraction process was performed with three
different ratios of ChCl:Gly and indicators such as extraction efficiency,
holocellulose, cellulose, lignin, and hemicellulose were evaluated. It was
found that there was no significant difference in the pH of the samples by
changing the ratio of choline chloride to glycerol in the deep eutectic solvent.
The lowest viscosity was for the sample with the middle ratio of ChCl:Gly.
It was found that with increasing the molar ratio of glycerol from 1 to 3, the
flow behavior index increased from 0.36 to 0.71. The results also showed
that in the ratios of 1:1, 1:2 and 1:3, the extraction efficiency was 69.2 £+ (.28,
69.9 £ 0.32 and 70.88 + 0.17 percent, respectively, and the cellulose content
was 44.68 £ 0.45, 46.3 + 0.63 and 48.28 + 1.1 percent. Also, the amount of
lignin impurity in the cellulose extracted by the solvent with the ratio of 1:3
choline chloride to glycerol was significantly lower than the other two ratios,
indicating a higher efficiency of the solvent with this ratio than ChCIL:Gly in
purifying cellulose.
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