GO/
Chinese Journal of Biotechnology
http://journals.im.ac.cn/cjbcn
DOI: 10.13345/j.cjb.140078

e SRS EX AR RA SR LY R AR A A SR 707

May 25, 2014, 30(5): 707-715
©2014 Chin J Biotech, All rights reserved

100083

, 2014, 30(5): 707-715.
Ji Z, Ling Z, Zhang X, et al. Effect of pretreatment on topochemical and ultrastructural changes of lignocellulose plant cell
walls: a review. Chin J Biotech, 2014, 30(5): 707-715.

FER E=H
HE HE £l

W OE: MAERR[AMG LT AN R EDIRA AT BIER, 12 A6 R RIS SIS = AT
R4ty #AT, B sk o d T RETRAL 32 3342 o A4 2m 0 RE 69 SR 25 M) B IR AL F AL R 2 IR A Y 3 28t
foag ok, KXLELET BT ikt by o BEAR R M F v 9 AR R L, ST AR A F R T e — 2
EREsE LECE N

D AEMFTTAAE, WAk, MU, %L, FH%E, KRE, BAKR

Effect of pretreatment on topochemical and ultrastructural
changes of lignocellulose plant cell walls: a review

Zhe Ji, Zhe Ling, Xun Zhang, Jianfeng Ma, and Feng Xu

Beijing Key Laboratory of Lignocellulosic Chemistry, Beijing Forestry University, Beijing 100083, China

Abstract: Deconstruction of lignocellulosic plant cell walls to fermentable sugars by biochemical means is impeded by
several poorly understood ultrastructural and chemical barriers. Pretreatment is an essential step by altering the morphological
and compositional characteristics of biomass to enhance the sugar release during enzymatic hydrolysis. Therefore, getting
insight into this field is necessary to improve the conversion of biomass into biofuels. In this review, we highlight our recent
understanding on the impact of various promising pretreatments on biomass, with emphasis on the topochemical and
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ultrastructural changes of plant cell walls that are related to the reduction of recalcitrance and the consequence of

saccharification. It will lend support to the scientific research and development with respect to biomass conversion.

Keywords: biomass pretreatment, compositional distribution, ultrastructure, cellulose, hemicelluloses, lignin, enzymatic

hydrolysis
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Fig. 1 TEM micrograph of an ultrathin transverse
section of Broussonetia papyrifera fiber cell wall”!. The
dense staining of the CC and CML indicates that both of
them are strongly lignified. (A) CC, cell corner; CML,
compound middle lamella; S1, outer secondary wall; S2,
middle secondary wall; S3, inner secondary wall. (B)
Raman image of lignin distribution in Broussonetia
papyrifera cell wall.
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Fig. 2 Sections of cross sections stained with LM11

xylan antibody well as signal intensity surface maps of
(A) native CS; (B) 140 °C, 2 min (25% xylan removed);
(C) 140 C, 10 min (60% xylan removed); (D) 140 C,
20 min (77% xylan removed) illustrate the progressive
loss of xylan from the centre of the cell wall, and its

retention in the middle lamella and lumen of the cells™”.
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Fig. 3 The Raman images of lignin distribution in
poplar fiber walls during sodium hydroxide pretreatment
at different residence times of 0 (A), 20 (B), 60 (C), and
90 min (D). The rapid loss of Raman intensity in the
secondary cell wall along the increased residence time
suggests a preferential removal of lignin from these
regions.
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