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Table1 Comparison of weight average (Mw) and Number av = 60
-5
erage (Mn) and polydispersity (Mw/Mn) of the lig 5
nin after treated by laccase :gz 40
z
g
= 20
Mw 1981 1813 18 73 1578
Mn 1326 1091 1023 982 3000 3000 2 000 1000
Mw/Mn 1 494 1 662 1 831 1 607 Wave number/cm-"
Mw 2583 2171 2117 1935 Fig. 3 FTIR spectra of LS
Mn 1878 1793 1428 1352 1: Control group; 2: Treated by laccase

Mw/Mn 1 375 1 211 1. 482 1 431
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Table 2 FTIR bands assignment of lignin
/em-1
OH stretchy 3402 3400 3368 3 360 3 401 3 401 3402 3398
Conjugated ester bond, nomr conjugated C=0 stretchy 1 701 - 1701 1 697 - - - -
Conjugated C—0 stre[chy[ 15] 1 654 1 640 1652 1 652 - - 1 650 1 652
Stretchy of aromatic 1602 1600 1607 1 607 1 602 1 605 1597 1 604
Stretchy of aromatic 1512 1507 1516 1512 1512 1 510 1511 1511
—CH3—, —CH2— deformation 1459 1459 1459 1 457 1 455 1 459 1459 1459
Aromatic methyl group stretchy 1 425 1400 1428 1 426 1 422 1 424 1424 1424
Norr etherified phenolic OH groupsl 16 1372 - 1369 1371 1371 1 374 1362 1362
Sy ringyl ring breathing with  C=0 stretchyl!6. 17 1 326 1326 1328 1 328 - - 1331 1331
Guaiacyl and C=0O stretchy 1267 1262 1267 1 267 1 266 1 264 1 266 -
Syringyl C—H stretchy of ester bond 1219 1216 1223 1223 - - 1226 1228
C—0—C stretchy of ester bond 1 166 - 1172 1172 - 1 165 - -
Aromatic CH imrplane deformation, syringyl typel!8] 1118 - 1121 1121 - - 1125 1125
Aromatic C—H imr plain deformation!!6] 1 044 1047 1035 1 037 1 042 1 042 1031 1029
9 b 3
a R a N ( —CH 2 CH 3 )
119 s ,YYS
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FTIR Spectra Analysis of the Reactive Activity of Lignin When
Modified by Laccase

QIU Wet hua, CHEN Hong zhang”
State Key Laboratory of Biochemical Engineering, Institute of Process Engineering, Chinese Academy of Sciences, Beijing

100190, China

Abstract In company with the development of nonaqueous enzymology, the enzymatic modification of lignin has gained increas
ing interests, especially in the synthesis of high molecular material. In the present article, the enzymatic modification of spruce
alkali lignin in cetyltrimethylammonium bromide ( CT AB) reversed micelles ( 100 mmol® L-'1, pH 6 0, W/0O= 40), alcohol
lignin in ethanol solution (50%), lignin sulphonate in sodium phosphate buffer (pH 5 8, 20 mmol* L-') and steanr explosion
wheat straw alkali lignin in alkaline solution (pH 10 0, 20 mmol* L™ ' NaOH) by mycelia sterilia YY-5 laccase was studied.
Laccase was isolated from M ycelia Sterilia YY-5 (CGMCG 1462) which was an entophytic fungus of Rhus Chinensis Mill. FT IR
spectrum was used to assay the structure of lignins and gel permeation chromatography ( GPC) was used to det ermine the molec
ular weight and molecular weight polydispersity of lignins. Bands of lignin in FT IR spectraof all lignins changed obviously after
treated with Y Y- 5 laccase, which indicated that some bond breakage or rearrangement occurred to lignin. The shift of nomr conjur
gated C=0 and conjugated carbonyl groups (o carbonyl groups) stretching vibration, the decrease of phenol hydroxyl stretc
hing vibration and the increase of C—0O—C stretching vibration of ester bond proved that phenolic hydroxyl, carbonyl group and
side chain substituent all might participate in the laccase modification reactions of lignin. Meanwhile, the results of GPC indica
ted that the molecular of lignins all have certain increase and molecular polydispersity decreased. From the point of the molecular

mass polydispersity,, the modification effect of YY- 5 laccase on steant exploded wheat straw alkali lignin,and spruce alkali lignin
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was more significantly than other two lignins. T he molecular mass polydispersity for steanr exploded wheat straw alkali lignin
and spruce alkali lignin was 1 211 and 1. 375 respectively, which might contribute to the alkalt stable enzyme for Y Y- 5 laccase.
Correspondingly, alkali solution was chosen as the optimum medium for Y Y- 5 laccase to modify lignins.

Keywords Laccase; Lignin; Enzymatic modification; Reaction activity; FTIR spectra; Molecular weight distribution
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