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Resear ch progressin production of butanol from lignocellulose
ZHOU Zhi-You LI Zhi ZHANG Qing-Hua LIU Meng-Ying LI Qiu-Ling LI Han-Guang

College of Bioscience and Bioengineering, Jiangxi Agricultural University, Jiangxi Engineering Laboratory for the
Development and Utilization of Agricultural Microbial Resources, Jiangxi Key Laboratory for Conservation and
Utilization of Fungal Resources, Nanchang, Jiangxi 330045, China

Abstract: Rapid depletion of reserved fossil fuel, this has made biomass-based bioenergy research
becoming aresearch hotspot in the energy field in recent years. Making the most of renewable biomass can
provide an excellent opportunity to develop economical biofuel production processes. Compared with
ethanol and biodiesel, biobutanol has more advantages. Therefore, production of butanol from renewable
lignocellulosic biomass has been widely studied in recent years. In order to obtain butanol from renewable
biomass, some key scientific problems, such as the selection of raw material, low yield of product, toxicity
of the inhibitor to the producing strain, need to be solved. In this study, the pretreatment of raw materials
in the process of biobutanol fermentation with lignocellulose biomass as raw materias, the effect of
inhibitors on butanol-producing strains, the detoxification of hydrolysate and the selection of strains
resistant to inhibitors were reviewed. The opportunities and challenges in the production of butanol from
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lignocellulose were also discussed.

Keywords: Lignocellulose, Butanol, Inhibitor, Detoxification

A AL AR REHE: B AT E PR _E 0 FERR IR
J5z, H R T R BRI T R . AT RRIR R SR 1Y
FREEH K DL R A5 [ X BR85E AR 37 T I A AN W 1
At SRR AT REIR A A2 5 RE DS 3T
AR REIR AT IF ST S AR T B o AR
REVRY) B —Fh 28Ty . AT A Sk B D Re I
HESBRAAREI AT T, PRI A= P SR T 1t
TR T 5T 24

£ 4, N T E (Acetone-butanol-ethanol ,
ABE) K C A 150 24875, 7E 20 40 60 4
POHT & T A 7 T B O A ) GRS — Rk
BTSSRI, 1455 ABE &2 Tl % 2Ll
KA I 25 £ SOk R T A e 10 S
TR A AR TREAR LG, IR R A s . T
PR FEAIR S Bl i, ORI AR 7 T AR T IR
A7), K ET 20 thed 60 w5 1L K I A
T EE

IR T IR BERFSE C A 150 4R 8 (HF|
DIA BT 41 4t 2 B o 0y Jspt i B S 7R IR A5 A2
T, HAET, ABE A& Tl R FH A A 7= R fh 32 2L
MR R, HFERAE R A AR . R
Wi FUBEFITER (EAR . ARERD)EZ MY T
HE AR BE T TR BT 4 2 h 4% b ol
ZH N S HER FaR oy B AT AR SRR, Al AR AR
YRR A 77 v R T RS R A AR R S 1 A2 )
RO, DR, e TR P R AR R 4R 4 R
Py 5 Hh R BRURT e TR A de 22 0 AR O T AR R
ez — B HRC L, RIS T ABE
RBEARTRE e Z A . 2R AR
TR B REAEC . RO Ak
FORAE AT AR B 245 FLA I e bR A
ABE KBS ARAFH S e B T 1t

A SCERR T R AN R T AR @ (Clostridium
acetobutylicum) 2 FF [ #2 14 (Clostridium  beijerinckii)

KR PR, R LA ST 2R 4k 2 A R S5k AR 7 T
BT AT 5 T PRI ST R J , A B 2F 4 38 A= 49 o It
B ARTREF 4 Z A R AL E | S0 T e
A TR R SR K A TG B B TR AT 4 T A B
VST M TERAN SRR, HEXt A R4 4 K 7e
PR A P ) N PR ST T R
1 REG4ER LR
11 KRRAHLZER

IR RE R TT AR 425 RIS TR
ST AR« ARl B B YRR R IRV EY) o AR5
AR FENLTYER AR MATTESE 3FL
Pa2i) 1A 73 7 NI TS o2 950 S e Sl N B2
FHATZE &g 1Ry e g % d—Fp
I —153 S 241 RL, 55t A A . AR AL
fih FLBR ALK, HOP-35 4> F iR/ 30 000, £F
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Table 1 Cedlulose, hemicellulose and lignin contents in
some lignocellulose!*%”

AR e Cale Ligin
Classification Materia %) %) (52)
Agriculture  Whest straw 20-32 33-40 1520
residue Switchgrass 10-40 30-50 5-20

Rice straw 23-28 2836 12-14
Corn straw 24-26 37-40 7-19
Miscanthus 18-24 38-40 2425
Sweet sorghum 18-27 34-45 14-21
bagasse
Corn cob 35-39 42-45 14-15
Jerusalem 471 16.2 24.2
artichoke stalk
Industrial Pineapple pedl 35.0 19.7 16.0
waste Sugarcane 19-25 42-48 20-42
bagesse

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



SRV S S R AR BREF4E 2 A 77 T IR Y

3463

e T 2o v R B AR 2o 77 B 2 e IR 85 1 T
YLRER S, MR S ABE KRR S T1 .
12 KRERAHEZRTIE

SR A S5 2T 24 25 A ) 5T B 2 R 4
A AT T AR S A B s L4 43w i R
SEFREIR IR O] e WM o R T AT 4R R A KR
R F M LS A BB AL, I h—
JZA LT Y T, A JEUR AL R R R AR £ 4k R
AW A TR EE T AR R A Ak
Ly R BRI T & (RTE T RURE F e TR 25
TERI TP R, YRR AR GE A
W) A3 RN | VA AR I 2 4T 2 A hy R T T T
AT AL Y R A PRy 3k 0] 40 Y BE T4
PR | ARCE TR | Wy ERAL A TR B | AT
Aib R
121 YREmALE

B B4 BT A B R LA B L Bl Ak
B BEA S R T )i A5 o ) BT B AT AL
o RSF RN 2 i BE B B T R A SR A LG
P HCE KRR N S RS IR S A RS
e IR A T £ 2 25 A= W I A A L R 44 , o LA il
AR YR | YRR R 451, Py s
Ab T S FE A X T , (B T e & s R ~F A
Wy SR A B (Y B AL BN RE A R 5E 4
IKFRAYIIR, TEFETEE S P2 B FIAIZE A
122 {kELIE

o2 T Ak B B A 5 £ A 2R R £ 4 R
fift . EBRARTRE | BRARARE 4 2 AP 4 3
ARG R A R vk — o kAL PR
JEREFITIR . Bk, Bk AR HLIE R
S Al 2 ) oA AR S AT 4 2R AR W) 1) ) B R Ak 2
FepEB L BT, WKL 4EE T A R R AL T
AL BR 7 1 B A TR IS P A MR e
AR . R . LBK R FUK S RS
HA LA 5 JCHLIR 1R A 9t Bl FH R i 38 A
LT AR ZE AL B (B (L2 15 b PR A
TR A 2 ISR, Ao R e /K g aed R v T o 4R

RS FE btk R T s 0 5 S 1) SR N 252
1.2.3 YEEUEmAE

P B2 P A BT T R e T 2 2V i Al AR
RIFELEH, WAL 4 ZHE 5 R as B,
P L [] Eeh ELAG  R fh FAc PR (2 5 i Ak
PG L0 5 T B AL B Wy Bk FAL A
TR | WA BOKIA | R YRI URIRAE
BRE . JIRHBE . BHARIARTEM CO,
PRI IR . R POR 2
B 0 AR 27 2 28 004 T A B R I A T
124 SYmitiE

A=W RAL B S e A MR R TR A4
EIYSE AT I NN R B SR E P
T A= Py P Ak 3L A R R e v I e
Ko ATAGEAEY . 7 EIBCR TR
MBI T NI 2 248 Ak A 4y 354k 1
I HAT R LB AR SO0 S A B A A b T A
DA A ) BB SR A I AR L 1, A
R A= ) ST K S s 2 TUA R R LAS F B fa]
b, AR R A A= 9 T A B A REAS 2 —Fh 22 5 T 47
(9 LR I A 7 e R S L TR T 4 2 A Wy R
7T R v A Y R R T K R 2 TR K
Gk, DIARAS ] R IR, DA 4 = AR e 2 R
H WAL R . Yang SRS 27 2k 2 %) 25
TR BRI SR A TR, IFAE T AT BB fig i
UK VEN I, 45 ABE RT¥I5315 12.4 g/L (15
Vo 7R o AN SIZ G 5 SR FH K S T A 5 T (2T 4 25 T R A
VR )AL 3 FRAR IR 1) et KO EA /K A
5K AR LK ff R 46 4 58%, H 2tk
TR JEOE T B T 2] 59.8 g/L, J3il SRR AL BRYE A
BRACERVA ) 1.3 F5H 1.7 £, DAL 1 /K i
WM, R B G T B R iA5 9.5 g/,

2 YR T A 7 B Ak B R M B K AR

H i35

2.1 AR T BEEARE ST
M T ARG K AR W IR A 55, S EOA A

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



3464 TEY I8

Microbiol. China

BEHARAS AT R AN 2 IR o B AR XS R AT 4 R AR
WY JBT EA T A P Ak B R T ARAS A5 S B R, H
o, [F] S Bl L IS R AT i A 5 ), ok Sy o 23l
TS24 i S 70 4 RO 5 44 BR T, ol 20 LA RE A H5E1E 2
fig, THAL PR 5 BT A5 A9 K i vh P 5 B4 ) ) 3 2
SRR . AR R AR RR IR S
211 BRIETTEY

BRI AW F SRR A1 5% T LM
(5-Hydroxymethyl furfural, HMF), 3£ {2 fE4ETF
AR FTEF 2K o S R R S AR, T/
IARTE 7 R B A A A 3 i Y- 7 3 T H 9w i 1 1R
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(IR sz EI G, T B AT B 28 1k R 1
Zhang N RFFE 2, SRERE A HMF IR EE7E 1-2 g/l
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RS T ABE &I, TEA T 72 h J5 T BEHLE 7 )
PRI F] 8.8 g/l Al 11.8 g/,

#1121 C. acetobutylicum ATCC 824 Jy i
RUERE, NI IOREE DI, e 2 RAT R T
ZUREEN 39/l MIFEHE, I LA AR P Tk
MR EA 3 o/l MR FR BLE T ABE K%, &

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



3466 A 2 A

Microbiol. China

P28 e T AL R 4 o 11.09 g/l A
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Agu ZEUE BEFI R vk BE HHM A Clostridium
pasteurianum DSMZ525 111 dhaD1 F1 gldAL (gt
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