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Table S1. Assignment of main 13C-1H cross-signals in HSQC spectra of these lignin 
samples.

Table S2. Residual carbohydrates content in various lignin samples.

Labels δC/δH (ppm) Assignment
Bβ 53.5/3.06 Cβ−Hβ in β-β (resinol) substructures (B)
Methoxyl 55.6/3.73 C−H in methoxyls
Aγ 59.5/3.20−3.63 Cγ−Hγ in β-O-4 substructures (A)
A′γ 63.0/4.36 Cγ−Hγ in β-O-4 substructures (A′)
Cγ 62.5/3.73 Cγ−Hγ in phenylcoumaran substructures (C)
Bγ 71.0/3.82−4.18 Cγ−Hγ in β-β (resinol) substructures (B)
Bα 84.8/4.65 Cα−Hα in β-β (resinol) substructures (B)
Aα 71.8/4.86 Cα−Hα in β-O-4 linked to S units (A)
Aβ(G) 83.9/4.29 Cβ−Hβ in β-O-4 substructures linked to G and H units (A)
Aβ(S) 85.9/4.12 Cβ−Hβ in β-O-4 substructures linked to S units (A)
Cα 86.8/5.46 Cα−Hα in phenylcoumaran substructures (C)
S2,6 103.8/6.71 C2,6−H2,6 in etherified syringyl units (S)
G2 110.9/6.98 C2−H2 in guaiacyl units (G)
PCE8 114.2/6.27 C8–H8 in p-coumarate (PCE)
G5 114.9/6.77 C5−H5 in guaiacyl units (G)
G6 119.0/6.80 C6−H6 in guaiacyl units (G)
H2,6 127.9/7.19 C2,6−H2,6 in p-hydroxyphenyl units (H)
PCE2,6 131.2/7.45 C2,6–H2,6 in p-coumarate (PCE)
PCE7 144.8/7.51 C7–H7 in p-coumarate (PCE)
FA2 110.7/7.35 C2–H2 in ferulate (FA)
FA6 123.1/7.20 C6–H6 in ferulate(FA)
CH3 15.3/1 CH3 in aliphatic chain
CH2 25.8/1.5 CH2 in aliphatic chain (-CH2-CH2-CH3)

Glucose mg/g Xylose mg/g
MWL 9.92 2.74
20℃ 10.88 6.51
40℃ 1.89 2.83
60℃ 1.86 2.38
80℃ 3.00 2.88
10% 2.63 4.71
20% 1.61 2.92
30% 3.17 3.64
40% 3.01 3.35



Fig. S1. SEM image of raw sorghum straw.

Fig. S2. FTIR spectra of MWL and extracted lignin samples.



Fig. S3. Average molecular weights and polydispersity index (PDI) of the TMAH/UHP 

extracted lignin and MWL.

Fig. S4. Quantitative 31P NMR spectra of MWL and extracted lignin samples.

Fig. S5. Growth status of corn seed under different fertilization treatments (a) on the 
third day, (b) on the tenth day.



Fig. S6. The self-heating curve of TMAH/UHP reaction at 60 ℃.

Fig. S7. Growth status of corn seed under different fertilization treatments (a) on the 
third day, (b) on the tenth day.


