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On the Milled Wood LigninsIsolated from Hardwood by Progressive Milling*!

Nam Seok Cho**

Ultraviolet microscopy of ultrathin sections of wood has proved to be one of the usetul means for
determining the lignin distnibution in the various regions of the cell wall. Also, spectral approach and
quantitative analysis of isolated compound middle lumella fraction from birch xvlem have revealed that
the lignin associated with the vessel secondary wall and middle lamella 1s composed predominantly of
gualacylpropane units. Lignin deposited in the fiber and ray parenchyma secondary walls 1s composed

stly of syringylpropane units. The middle lamelia lignin around fibers and ray cells contains both
gualacyl-and svringyl-propane quits.

On the basis of the results above, this research was carried out to clarify the origin of milled wood
ligin (MWL) by analysing the chemical characteristics of ML MWLs extracted at various miling
stages.

The amount of phenolic hydroxyl—, e~carbonyl~ . and methoxyl— group in the MWL’s increases

the milling time. And progressive milling contributes to the mncrease of ratio of synngylaldehyde
to vanillin{S/V ratio) after nitrobenzene oxidation of MWL. Accordingly, 1t could be concluded that raill-
ed wood lignin extracted at the ininial milkng stage derives from compound middle lamella region of
celi wall, whereas, with progressive milling, lignin of secondary wall of fiber 1s introduced gradually to
milled wood lignin. These results are suggesting that heterogeneous chemical structure of lignins In
hardwood exists.

Although milled wood lignin at the initial stage seems to have lower molecular weight in comparison
with milled wood lignin extracted at final milling stage from the result of Gelfiltration curves, further

study would be required on molecular weight distribution of milled wood lignin in future.
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Tab. 1. Preparation of milled wood lignins from beech

wood meal
Sample No. Milling time, hrs
1 24 MWL1
2 48 MWL2
3 96 MWL3
4 144 MWL4
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Tab. 3. Anaivtical compositions of rilled wood lignins.

c Analytcal <;<{)mposm(ms, gg OCH2 % Empirical formula
MWL 1 53, 26 5,47 20,2 CoHe.8003.01(OCH3) 133
MWL 2 56, 94 5,57 20,7 CoHe.5902.06((OCH3)1.39
MWL 2 56, 89 5.55 21.4 CsHe.8003.05(OCH3)1.44
MWL 4 56,78 5.6 21.9 CoH7.040293(OCHs)1.47
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x4 BEEREESS) MWL) nitrobenzene Rt gy ®{L
Tab. 4. Nitrobenzene oxidation products of various MWLs
Sample MWL 1 MWL 2 MWL 3 MWL 4
Milling time hr 24 48 96 144
Aldehyde yield % Vanillin 6.2 4.6 4.6 3.9
% Syringaldehyde 13,1 17.6 15.4 20.5
L S/V Molar ratio 1,76 3.20 2.80 4,39
*x 5 Eeizyel phenolic OHKR9} 7l d ik & A2 slE KEELET 94 MWL o 713 524
& e MelFa ok MWL1-S CML#F o2 el
Tab. 5. Phenolic hydroxyl and o-carbonyl groups of & el Zuelsl CMLE21e &% £ Aels Gorin-
MWL g % Brown¥™ 2| BREsSH e —-HstR gech o]
Non-conjugated ‘ Holl Aol A= ob-2 2 Geli kol 27 4711 4y figl
phenolic OH | & Carbonyl group. Wk Rel S gl do
_M Ll 1,48 042 4) MWLE‘ /J)\ j’:&‘v /I}fh
MWL 2 1.25 0.43 MWL2] Gel i #-S (5 1 ol vieklisbel 2He] MW
MWL 3 1.01 0,37 L1 =4 MWL4 7 gl =tel "z g 19 Fge
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SO RS S ol A HEelel 242 Goring e elinddo] mithe o] &g o 4 glek, g o]
o HifEs eld ol g ol I g5l A KIlm e Mmoo R el KBS M 2 Ml 23k MWL
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=ig. 1, Gel filteration
2. MWL2, 3. MWL3, 4. MWL 4

1. MWL 1,

Elution volume, mi

of milled wood lignins.
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