
Supporting Information 

Table S1. Fiber analysis for grape stalks (GS) according to the National Renewable Energy Laboratory 

(NREL) procedure [1] and the work of Álvarez (NREL 1) [2] and Genevini (NREL 2) [3]. 

Composition NREL 1 (wt %) a NREL 2 (wt %) a 

Extractives - 8.25 ± 0.35 

Non-polar fraction 2.39 ± 0.25 - 

Polar fraction 7.22 ± 4.08 - 

Fibers - - 

Holocellulose 34.20 ± 0.13 58.68 ± 0.15 

Hemicellulose 18.19 ± 0.45 29.53 ± 2.23 

Cellulose 16.38 ± 0.76 29.39 ± 2.11 

Proteins 6.46 ± 0.21 - 

Lignin 27.77 ± 1.53 32.71 ± 0.54 
a Percentages refer to initial biomass.  
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t = 14.075 min  

t = 14.443 min  t = 14.759 min  

t = 15.442 min  

t = 15.600 min  t = 15.871 min  
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t = 15.583 min  

t = 6.558 min  

Lactic acid: HBD involved in NaDES 2 

t = 9.300 min  

Glycerol: HBD involved 
in NaDES 2 
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Figure S1: GC-MS analyses of the liquid fractions obtained after lignin isolation from GS delignification via 
UAE (40 kHz, 200 W): alkaline delignification with NaOH at 60 min (a), ChLAGly (b), and ChLevA (c) at 
120 min treatment. 
 
 
 
 
 
 
 
 
 
 
 

t = 15.583 min  

Selective extraction of 2,6-di-tert-butyl-4-methylphenol 
after both alkaline and NaDESs delignification 

t = 12.674 min  

Levulinic acid: HBD involved in NaDES 3 

Others 
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Figure S2: HPLC chromatograms of the liquid fraction obtained after lignin isolation from GS delignification 
via UAE (40 kHz, 200 W):  ChLAGly (a) and ChLevA (b) at 120 min treatment. 
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Non-derivatized LevA 
t = 11.193 min 

Derivatized LevA 
t = 11.885 min 

Levulinate ester 
t = 10.422 min 
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Figure S3. GC-MS (a) and NMR (D2O, 600 MHz) (b) analyses for the transformation to levulinic acid (LevA) 
from grape stalks (GS). Reaction conditions detailed in Table 3. 
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