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Abstract: The cell wall material gel is the product of the cell wall material directly formed with deuterated
solvent in the nuclear magnetic resonance tube. The well-resolved/dispersed 2D 13C-1H related nuclear
magnetic resonance spectra (2D HSQC NMR) can be obtained without the separation of components.
Deuterated dimethyl sulfoxide (DMSO-d6), deuterated dimethyl sulfoxide/deuterated pyridine (DMSO-
d6/pyridine-d5) and deuterated dimethyl sulfoxide/deuterated hexamethylphosphoryltriamine (DMSO-d6/
HMPA-d18) were selected to dissolve the cell wall of poplar (angiosperm). The spectrum signals under
DMSO-d6/HMPA-d18 were the most abundant, and the correlation of p-hydroxyphenyl signals could be
easily obtained. Therefore, DMSO-d6/ HMPA-d18 improves the resolution and intensity of the spectrum.
DMSO-d6/HMPA-d18 was wused to characterize the two-dimensional NMR structure of pine
(gymnosperms) , and the spectrum showed high-resolution polysaccharide correlation and lignin structure.
Studies have shown that this method is suitable for the detection of cell wall substances in plants.
Therefore, the 2D HSQC NMR study under DMSO-d6/HMPA-d18 is a faster and greener method to
evaluate the structure of plant cell wall.
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Fig.2 2D HSQC NMR spectra of poplar cell wall substances in different solvents
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Fig.3 2D HSQC NMR spectra of aliphatic region (A), aromatic region (B) and anomeric region (C)
of poplar cell wall material in DMSO-d, /HMPA-d,s
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Tab.2 Assignments of cross peaks for cellulose and hemicellulose in the 2D HSQC NMR spectra
from poplar in solution system and isolated system

PR — 4 _
20 Jify BE ) J3E [ Sc/ By ppm ] 5y B [8¢/ 8y ppm]

Cl, 72.92/3.15 72.84/3.13
Cl; +CRB; 74.78/3.37 74.76/3.31
Cly 80.85/3. 35 80.84/3.32
Cl; + CNR; + CNR; 76.12/3.29 76.14/3.33
Cls 60.94/3.52 60.99/3. 49
(1>4)-B-D-Glcp 102.50/4. 39 102.48/4.38
Xl, +XNR; 72.54/3.02 72.43/3.05
Xl 75.27/3.13 75.35/3.15
X1, +XRa, +XRp, 75.94/3.38 75.95/3.35

Xl; 63.70/3.62.63.62/3.02 63.63/3.60.63.68/3.08
(1—=4)-3-D-Xylp 101. 22/4. 22 101. 26/4. 25
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Fig.5 2D HSQC NMR spectra anomeric regions of cell wall material and isolated cellulose and hemicellulose
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Tab.3 NMR assignments of coniferol in DMSO-d,
and DMSO-d, /HMPA-d,s

FA FA T

5 DMSO-ds +HMPA-d;s DMSO-d;
[8¢/8u ppm ] [8¢/8u ppm]

OMe 55.1/3.76 55.3/3.78
Y 61.5/4.08 61.5/4.09
2 109.6/6. 98 109.5/7.00
5 115.1/6.73 115.3/6. 72
6 119.0/6. 77 119.3/6.79
B 127.2/6.16 127.4/6.17
a 128.6/6. 40 128.9/6. 41
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Fig.7 2D HSQC NMR spectra of aliphatic region (A),
aromatic region (B) of pine cell wall material in DMSO-d, /
HMPA-d,,
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