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Chemical characteristics of Compound middle lamella lignin
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Summary

The chemical characteristics of lignin in the differentiating xylem were investigated
and compared with those of mature-wood.

The compound middle lamella lignin deposited in the early stage of lignification of cell
walls in the softwood(Larch) as well as the hardwood(Birch) was confirmed to be the so
—called guaiacyl-type lignin and was found to have a relatively larger content of phenoxy
hydroxy!l group as terminal units and to be more abundant in condensed-type structures

like as phenylcoumaran structures compared with mature—wood lingin.
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Fig. 1. Gas chromatogram of ozonation prod-
ucts.
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Table 1. Change of nitrogen content in DXs
with pronase treatment{ %)

Pronase treatment| Brich DX | Larch DX
Original xylem 2.50 2.20
1st treated 1.06 0.10
2nd treated 0.95 0.05
3th ireated 0.32 0.01
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Table 2. Analytical compositions of milled wood lignin(MWL)
Yield* Elemantany analysis( % } OCH, ph-OH
MWL of . 0
Birch DX 1.3 60.1 5.9 30.6 34 8.0 1.4
Birch matime wood 12.3 58.0 6.1 35.7 0.1 20.6 0.4
Larch DX 21.6 59.7 6.0 34 0.3 10.2 1.9
Larchmatmewood | 13.4 60,8 5.8 33.3 0.1 12.9 14

*: Based on klason lignin
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Table 3. Nitrobenzene oxidation products from
MWLs of differentiating xylems and
mature woods.

Oxidation product Blgl;{:h ‘:z%c} nggh ;(-)3?
hydroxyben-
’ ailehy . " 07| — | 05| 03
Vanilline( % } 1.6 | 9.2(29.0136.9
Syringaldehyde(%) | 2.2 |34.5] t 0.5
Yield(%) 4.5 [43.7 1295 | 377
5/V molar ratio 1.2 31y — | —

Fojgo A4S E3lza MWLY aldehyde
F&0] A5 MWL 1/10¢) A4 4=
A% s/valzh G2 AL B¢ £43=
lignin, & B34 E£7+3 lignine] guaiacyl unit
2 7AHs £¢=st 2 lignnd AL
gy gloh o 2324 lignnFelly 4%
o] A"t p-hydroxyl unit7} Eg =] gl%icl.

A+2 A%, phydroxybenzealdehyde)
P Bezas Aed) MWLARld g

— 106 —



g Fol= Holx kAUt vanillined] F&9
Fshaa MWL glojal Ao} alie
8% A R AL FHelpsl whisbA R
Adsd A95E BPAERE lignnd 53

T7b g 22 A& AAEa gth
H—4 [O-4AEEHW phenylcoumarantZ
2 Hlw

ligning] AjtA %= A4 mono lignol
9} FFAH, peroxidase®| Ao wet )
Hignin{bulk polymer) % s]4Hignin(end
wise polymer)7} AAHE Ao & 43x o
t}}m

A 4Higning] #-$-£& mono lignolA}eld] 5-0
4723 3go] F7} H2 HA ligning H¥+
phenyl coumaran7® % §-83 4dgs& By
@ol] T3t Aol 5AeIth” lignind 2.F
o 9 AtghEaAl7I™ fO0-48 FEE R
Bl theronic acid{Fig. 19 33EA) ¢
erithronic acid(Fig. 19 33-E2B)e} 32
mono carboxylic acid”} A A 5 a1 phenyl
coumarant 2 2e ¢|A4AA dicarboxyl

ic acid(Fig. 1¢] 3}§t% Co} D)7} AlAslnz

3FE(A+B)9h E3FE(C+D)S] Al
os ligning ¢ FO0-4Z2%¥¥ 2 phenyl
coumaranv 38 EiLE wlAde Aol 7bE
(3=

£ 4o 2shxx MWLE 45a MWLe)
eEEAIES) FAAHE Yehslch

Table 4. Relative contents of dicarboxylic acids
{C+D)*/monacarboxylic acid(A+B)*

Species DX Mature wood
Birch 0.25 0.10
Larch 0.20 0.12

*: compound A,B,C,D shows in Fig. 1.
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Fig. 2. G.P.C curves of MWLs.
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