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Abstract: In order to evaluate the influence of deep eutectic solvents (DESs) pretreatment on lignocellulosic biomass, five DESs with
choline chloride (ChCl) as hydrogen bond acceptor (HBA) and five DESs with malic acid as hydrogen bond donor (HBD) were used to pretreat
sugarcane bagasse. The effects of HBDs and HBAs on the components and enzymatic hydrolysis efficiency of biomass were studied. Among
ChCl-based DESs, lactic acid-choline chloride (LC) showed the best enzymatic hydrolysis efficiency. The cellulose content in the residue was
72.92%. The glucose yield and cellulose digestibility after saccharification were 56.90% and 60.43%, respectively. Among malic acid-based
DESs, malic acid-choline chloride was the best one with the highest xylan and lignin removal, resulting in 43.35% of cellulose digestibility and
38.00% of glucose yield. The results showed that both HBD and HBA played a non-ignorable role in biomass deconstruction, and the strength
of intermolecular hydrogen bond in DESs was negatively correlated with their deconstruction ability. Besides, it was found that the xylan
removal could be correlated to the pKa value of HBDs or HBAs, while the cellulose digestibility was positively related to xylan removal, instead
of delignification. In addition, the intermolecular hydrogen bond strength of DESs and the hydrogen bonding interaction between DES and
biomass have been proved to be related to the pretreatment temperature and time in a certain range. Results of this work will provide a
theoretical basis for developing novel DESs for biomass pretreatment.
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Fig.3 Effect of pretreatment temperature on the

enzymatic hydrolysis efficiency of pretreated sugarcane bagasse
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Table 3 The composition of sugarcane bagasse obtained at different pretreatment temperatures

AL 4 BIHE /% H%ELZ/% AR E/% RRFEZ/%
130°C5%1h 51.10+0.45 62.70+1.42 12.05+1.19 14.34+0.31
140 °C 5% 1h 41.13+0.54" 83.46+0.99" 7.04+0.30" 13.35+0.50"
150 °C 5% 1h 40.34+0.75" 84.15+0.57" 6.21+0.15° 6.12+0.49™

E: *RT5 130 C 5% 1 h Ak, p<0.05 H2F £7F; #&F75 140 C 5% 1 h A8k, p<0.05 A 2E £ 7.
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Table 4 Effect of pretreatment time on the components and enzymatic hydrolysis efficiency of bagasse

Sk AR AR Ny SgER O RRAER #EAR A8

k2 AAt EE Y%

AF/% AE/Y% A& /% JEE /Y% TEE /Y% BE /% /%
130°C5%1h  51.10£0.45 62.70£1.42  12.05+1.19  14.34+031 52.8940.53  57.11£0.41 47.5320.53  16.67+0.24
130°C 5%3h  45.96+0.57" 73.3440.45" 10.30+0.15"  5.50+025"  76.70+0.86" 80.60£0.62" 72.63+0.69" 18.124+0.33"

130°C 5%5h 45744068 76.26x1.15% 10.55£030" 4.72£025" 63.90£0.78" 65.87+0.83" 62.69+0.85% 15.12+0.29™

E: *RT5 130 C 5% 1 h ARk, p<0.05 HREZ7; #2T5 140°C 5% L hA8tk, p<0.05 A 2% £ 7.
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