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B D ALZ6 A.Z10
1 2 3 4
aMC FPA OMC FRA
1 1 1 1 1 1.80 166 1.70 1.35
2 1 2 2 2 1.73 1.68 1.29 0.65
3 1 3 3 3 1.21 0.72 1.33 0.66
4 2 1 2 3 1.73 2.24 1.74 1.58
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3 FLZ6 HR.Z10
Table 3 Variance andyssd of A.Z6 and ALZ10
SSa S SSc SSe MS, MS MSc MSe Fa Fs Fc
AZ6 VC 0.72 0.38 0.03 0.0434 0.360 0.190 0.015 0.02170 16.59 875 0.69
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AZ10 aMC 0.41 028 015 0.2033 0.205 0.140 0.075 0.10165 2.02 1.38 0.74
A_Z10 FPA 237 005 002 0.7096  1.185 0.025 0.010 0.35480 3.34 0.07 0.03
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pH ,ALZ6aMC Fa ,
Fs AZIoOoMC Foi (22)  Fos 12,
(2.2) Az6 OuC pH )
A.Z10 , AZ6 FPA pH 21
A.Z710 , , 2 )
pH , AZI0 OMC 2.3.2
FPA pH ,
, 2 5 :
36h , 169 /
2.3 100g :
’ 40 ,2 ’ -
40 ,GMC FPA )
2U/(min- L) ;pH 6, 5
, pH =11 ,
, pH 4 AZ10 HZ
24 36 48h S
o4 A 76 A 710 Table5 Aloohol content at different reaction time
( 'g/100g )
4 , /h
Table 4 Alcohol cortert of SSF 24 40 pH=6.0, 10.4
( :g/ 100g 36 16.1
48 11, 36h 10.7
/h 11 12 21
24 10.4 3.5 7.9 6 ,
36 16.1 12.9 9.9 , 3
48 10.7 6.6 9.8 6 FALZ6 F.Z10
2.3.1 Table 6 Alootol content of A.Z6 and ALZ10
3 3 ( :g/100g )
, . 11 ,
, 0 pH=6.0,
AZ6 L1 7.68
' ALZ10 o8z

36h




378

28

[16 17] 3

3.2.1.4) (EC3.2.1.74) B-
(EC 3.2.1.21) ,

: B-
" : [19],
choderma long brachiatum = T. reesal
ifida fusca

[20]

pH

[21]

[22]' pH
[2311 B-
pH 7 (24)

AZ6 A.Z10
pH 5.5 ,

,ALZ10

, AzZ6 AZ0

B _ [24]

[25]

(EC

36h,

Tri-

Thermob-

(1]

(2]

(3]

[4]

(5]

(6]

(7]

(8]

(9]

1) '

2) 11
, 169 /100g

3) AZ6 HZIO0

[ ]

Carlos Martin.  Bharol production from enzymetic hydrolysat-
es of sugarcane bagase udng recombinant xylose utilisng
Saccharomyces cerevisae[J]. Enzyme and Microbid Techn-
ology , 2002, 31: 274 —282.

Begtriz Pdmarolar Adrados, Pavia Chote borska, Mats Galbe.

Bharol production from ron-garch cartohydrates of wheat
bran[J]. Bioresource Techrology , 2005, 96: 843 —850.

[N]. , 2005
11 4 .

Kotter P, Ciriacy M. Xylose fermentation by saccharomyces
cerevisae[J]. Appl Microbiol Biotechrol , 1993, 38 (6) :
776 —783.

Wright J D, Wyman C E, Gohman K. Evad uation of bioethar
rol production from lignocelluose[J]. Appl Biochem Bio-
techrol , 1998, (57/58) : 741 —761.

Kaylen Michad. Booromic feashility of producing etharol
from lignocelluosc feedsocks[J]. Bioresource Techrology ,
2000, 72: 19 —32.

Sses Anna, Milldi Ra, Edelo Lars. Bharol production
from hexoses, pentoses, and dilute-acid hydrolyzate by Mucor
indcus[J]. FBEMS Yeas Research, 2005, 5: 669 —676.
n Ye, Cheng Jiayang. Hydrolyss o lignocdluosc materi-
asfor etharol production: arevien[J]. Bioreurce Techrol-
ogy, 2002, 83: 1—11.

Tengerdy R P, Sakacs G Biooonverdon of lignocdlulose in



379

olid subdrate fermentation [J]. Biochemicd Engneering
Journd , 2003, 13:169 —179.

[10] Kaylen Michad , Dondd L , Dyne Van. Ecoromic feadhility
o producing etharol from lignocedlulodc feedgocks [J].
Bioreource Techrology , 2000, 72: 19 —32.

[11] :

[A].
[C], :2004 , 1985 —1989.

[12] . [J]1.

, 1997, 24(4) : 251 —252.

[13] Qanni Panagotou, Dimitris Kekos, Badl J. Production of
cdlulolytic and xylamolytic enzymes by Fusarium oxysporum
grown on oorn dover in lid gate fermentetion[J] . Indugrid
Qops and Products, 2003, 18: 37 —45.

[14] . [M].

, 1996 ,99 —101.

[15] .-

[A]. [C],
2005, 40 —47.

[16] HumpHeg A E. The hydrolydsdf cdluosc materid to uletrl
products[J]. Adv Chem Sd , 1979, 181: 25—53.

[17] Wood TM, Macepae S |. In bioconverdon of cdlulose sub-
dance into energy [J]. Chemicds and Microbid Protein,
1978, 111 —41.

[18] , : (1.

, 2004, 21(4) : 72—76.

[19] Shwarz W H. The celluosome and cdlulose degradation by
anaerobic bacteria[J]. Appl Microbiol Biotechrol , 2001,
56: 634 —649.

[20] PetreM, Zarnea G, Adrian P. Biodegradation and bioconver-
don of cdlulose wages usng bacterid and fungd cdlsimno-
hilized in radiopolymerized hydrogels[J]. Resurces Conser-
vation and Recyding, 1999, 27: 309 —332.

[21] Sivadava K K, Verma P K, Sivadaval R. A recombinant
cdluolytic Escherichia coli : Aoning of the cell uase gene and
characterization of a bifunctiond cdluose[J]. Biotechrology
Letters, 1999, 21: 293 —297.

[22] Jan HD, Chen K S. Roduction and characterization of ther-
nogable cdluasesfrom Sreptomyces trandormant T3-1[J].
Microbiol Biotechrol , 2003, 19: 3 —S8.

[23] Andre Luiz, Qigorevski de Lima. Sreptomyces drozdowiczi
cdluase production usng agro-indugriad by-products and its
potertia use in the detergent and textile indugtries[J]. Enz-
yme and Microbid Techrology , 2005, 37: 272 —277.

[24] Shremp f H, Water S. The cdluolytic sysemdf Sreptomy-
ces reticuli[J]. Biol Macronol , 1995, 17: 3—5.

[25] Jesus Zddivar , ChrisopHe Rocaa, Caoline Le Foll. Bhanr
olic fermentation of acid pre-treated garch indudry dfluents
by recombinant Saccharomyces cerevisae drains[J]. Biore-
urce Techrology , 2005, 96: 1670 —1676.

STUDY ON SACCHARIFICATION AND FERM ENTATION OF
LIGNOCELL WLOSE TO ETHANOL USING MIXED MICROBIAL SPECIES

Feng Yujie, Li Dongmel , Ren Nangi
( Department o Environmental Sdence & Enginesring , Schod d Munidipal and Environmental
Enginering, Harbin Institute o Technology , Harbin 150090, China)

Abstract : Twelve microbial grainsfor cellulose degradation were screened out from rotten corn sraw and leaves by congo
red celulose medium. OMC Enzyme Activity and Hiter Pgper Activity were detected at different tenperature, pH and
fermentation time. Four srainswere conddered nore cgpable of deconposng cellulose. The main factors which dfect the
activities were invedigated with orthogonal tes method. , and two of them were chosen based on the gable enzyme activi-
ty. The micrographs of two goecies were anayzed with SEM (Scanning Hectronic Microsoope) . Saccharification of corn
draw and fuel doohol production were carried out by dnge grains and mixed grains, regectively , by introducing the s-
multaneous saccharification and fermentation techrology. A high production rate of 16g acohol per 100g corn sraw was
oot by mixed grains fermentation.

Keywor ds:fud etharol ; lignocdlulose; cellulolytic drain; mixed microbia ecies



