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Photooxidation of Dioxane-HC1 Lignin (2)

Ether Extract from 6 kinds of Dioxane-HC1 Lignin irradiated by Light
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Ektracted wood meals, 100g

Extracted with dioxane : conc. HCl (1,500: 5 )
at 95C for 6 hours

[ 1
Ext. Res.
Concentration Extracted with dioxane : conc. HCI
Droped in water ) (1,500 : 10) at 95C for 6 hours
Sol. Ppt. Ext. Res.

Extracted with dioxane : conc. HCI

Extracted with boiling -
(1,000 : 20) at 95T for 6 hours

ether for 6 hours

E R £ R

. . . es.

xt Lig:ii A Lignin B* et
Hydrolysed with
4% H.SO, at 95C
for 4 hours

Lignin b* Lignin d*

Extracted with
| boiling ether
for 6 hours

St
Lignin a Lignin o )
Fig. 1. Isolation of 6 .kinds of dioxane lignin from wood meals

% Those lignins were isolated in the same methode as lignin A and lignin a were done.,
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* ¥ HEUREEPEIMESRR Department of Forest Products, Faculty of Agriculture, University of Tokyo.
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Pepper 5% DAMEICHER U THBLE 21T, 3 51ENkitin 57 OFEICHECHHELE %15
7o T2 HIEEREER0. 04N, 0.08N, 0.2dNDTF* %4 —/KIEHITE 7 F KK D> & Fexd
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1~ 8 BRAECHIR D = — 5 VIR R13Table 1 DF b Tdh - 12, Table 1 iLHNT, Y

Table1l Ether extracts from 6 kinds of dioxane
lignin, unexposed and exposed to light (mg)

Irradiation time
(Hours) 0 1 2 4 8
Lignin A 84.9 78.8 71.6 66. 4 86.5
Lignin B 4.1 9.5 5.7 4.8 3.7
Lignin C 4.2 8.3 3.4 7.6 4.8
Lignin a 3.2 3.5 4.4 6.9 8.1
Lignin b 1.5 1.9 3.0 6.6 12.3
Lignin c 0.5 1.6 2.7 2.9 5.2

% Exposed area of lignin (1000mg) ;70cm®

= A, B, CTit8HEELEOHELNTIHOERBHEITIZED NIV, V5 =a,
b, ¢ Tid 4 BERAEABROARICEDIERBED b, BXHEERE W ZLOMBYMZIAT
Wo

Table 2 Ether extract from lignins, unexposed and
exposed to light for 24 hours

Unexposed Exposed Difference
Lignin A 15.8 (mg) 40.7 (mg) +24.9 (mg)
Lignin B 14.0 29.2 +15.2
Lignin C 10.1 37.4 +27.3
Lignin a 5.2 36.8 +31.6
Lignin b 5.5 32.6 +26.1
Lignin c 5.7 69.6 +63.9

% Exposed area of lignin (4000mg) ;200cm*
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VT2 AIRRDNTIE, =— 7 Vil ETable 1 ETable2 & TIRELL b5, ¢
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Lignin A, 2,000mg

(Irr.for 3 hr)*
Ext. with ether**

Ext Res

(37. 2mg) *** Irr.for 3 hr)
34.2mg Ext with ether

Ext.

(34. 3mg) (Irr for 3 hr)
33. 4mg Ext. with ether

(24 sz (Irr for 3 hr)
22.4mg Ext. with ether

[
Ext. Res

(Z i: (Irr. for 12 hr)
g Ext with ether

Ext.
(9. 6mg)
3.4mg

Fig. 2. Photo-produced ether extract from lignin A

* (Irr. for 3hr) ;One part of sample was irradiated dy
light for 3 hours.

* % Ext. with ether ;Both samples, unexposed and exposed
to light, were extracted wih boiling
ether for 3 hours.

* % % Values under Ext. ; Amount of ether extract from un-
exposed sample. ( ),one from
exposed sample
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Fig. 3  Chromatograms (TLC) of ether extract from lignin A, B andC (Fig. 3—1),and from lignin
a, b and ¢ (Fig. 3—2) before and after exposure to light

*

u; Unexposed

e ; Exposed

A. G.; Acetoguaiacone

C.A.; Coniferyl aldehyde

Solvent : Benzene . Acetone = 4 1’1 v/v

Layer; Silica gel (0.25mm)

Detection ; UV light (365mg)

; Coloring reaction

Reagent for ‘ Fraction number
detection 3 4
Phloroglucin-HCI ) Orange pink Red violet
2,4 -dinitrophlenylhydrazine . Orange yellow |.Pale yellow
Diazotized benzensulfonic acid Red braun Red braun
UV light (365 mu) Dark Dark

*% In Fig. 3—2, each of chromatogram was numberd in order of decreasing of Rf-value. Each

of chromatogram on lignin A was numbered, being corresponded to one on lignin a.
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Table3 Fractionation by TLC of ether extract from
exposed lignin a

Fraction - Weight of

. Remarks
number each fraction

10.6 (mg)
6.6

12.6 Acetoguaiacone

15.3 Coniferylaldehyde
8.1
5.2
6.3
7.9

W 0 NN U e W DN e

15.3 Acidic compounds
Total 88.0

* Irradiation for 24 hours

No3, Nod iz2oW\WTik, Rt LB o~ N CTEELIFEENGEZB L2V, R
K7 MTIA4 7Ty, =272 YAFATE FEHTELIZ. No9 IZBCGTEL T3 &
D5, BEEMELHE S Nz, CHUIATER THOGICE b 2 ov %% L VBB L BRI
AT 30 No 9 DL IZBI 5 e S NA S o120 758, AMOXIRERE LT, /<
ZYLV LYY L H T AT E KD AR S ATV, U /= L ONMRERY & LT HEE
DSBS LI T & IS S NTLE, B |

3. ERAE

t 7 ¥ Chamaecyparis obtusa (FIEETHE) %2006 OXEI7E L 20~60 2 v & 2 DA
ELTOASH L) r= L BRIl - 12, -

3.1 RHeoiRgE
BREANI100g% w4 %421 0 (HRBMERE 5 m 0 2ats) TIST, 6EEAIMhH Uce
R EBER, SROKAICES, EUREREZHMOKEL . 8%, Vo s XL —
RHIRIC X b 6 RIS — 7 AR LTz, MIHUEA S ) = VAL U, CRETEIC 4 %HET



14

B, 95CMBEL, o, /KIE EE%, ——-FsuiiBEL, BER2) V=rad iz, 20D
Y =03, BUUOKFET, Fig. 1 OFIETAT.

32 MEXE
SeEicid Y o A B () 450W B AR UM—450% i ize 2D I 2 POSEDHE Btz

A= —fREick B L Table4d D@EH TH 5,

Table 4 Energy distribution of Ushio, UM-450 lamp

Wave length (A) Relative strength
2652 13
2864 6
2894 4
2969 11
3022/3026 23
3126/3132 41
3741 7
3650/3663 89
4047 26
4358 45
5461 81
5770/5790 100

3.3 XEHFE
ERNI—EBV—EEEO Y » — LICBIRILT s htBE s hiz, ERBEEREIIERCL
iz& Tableltff L1zo

7 v 7L BRI EOEEEIZ35emE LTz,

FERNIEME TERPERES SNz, gk, RSk 2R EORE LRI T}, Bl
AR 2 EEEAR100C, 2 RMAEEL, BOERBZNT E 2RI,

324 WE/OvbT57,— (TLO)

BRI & O (24857) DY V= 6 it oWT, =—7 Vit 2 TLCic & b Hi
UTZo

HE D -7 oHY, 1 ~107,

WEH: v ) #5AD—5 (H <8, 0.25mmF),

BRI . ~v¥Y TR RY=411 (V/V)o
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Summary

A study was carried out on photodegradation of lignins isolated from Hinoki wood
( Chamaecyparis obtusa) using a dioxane-water medium containing hydrogen chloride as a
solvent. In order to isolate lignins, wood meals were treated as follows : (1 )successive
extractions in increasing concentrations of 0.04, 0.08 and 0.24 equivalents of HCl/one liter
of solvent medium (Lignin A,B and C) :(2) further hydrolysis of each of the above lignins
(Lignin a, b and ¢)(Fig. 1), ’

All the lignins so isolated were studied with respect to their yields of ether extract
before and after irradiation of light. Lignin a, b and ¢ were decomposed by irradiation for 4
hours to produce ether extract enough to be detectable. In lignin A, B and C, ether extracts
from lignins irradiated for 4 hours were not always larger than those from unexposed lignins
in quantity (Table 1). The increase of ether extract was, however, observed in those lignins
irradiated for 24 hours (Table2 ).

In lignin A, ether extracts were observed on samples obtained in the method as shown in
Fig. 2 and were found to increase dy irradiation of light.

Ether extracts from 6 kinds of lignin were developed by thin layer chromatography(TLC).
Very similar chromatograms were observed from all of lignin (Fig.3—1 and 3—2). Extracts
from each chromatogram in the case of lignin a were measured (Table 3 ). Main products by
irradiation were assumed to be acetoguaiacone, coniferyl aldehyde and acidic compounds by

comparative TLC and color reactions.



