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M ain Factors of Influence for Fem entation of Pentose and
H exose Producing E thanol

Song X iangyang Cheng My Mao Lianshan Yun Caigin Yong Qiang Yu Shiyuan
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Abstract Fem entation of glhicosexylose m kture to ehanolw as nvestigated with Pichia stpitis To definite the condr
tions of high sugars concentraton fem entaton through changes of cu ltivation conditons The resulis of study show ed that
itwas fit ©r30C of ten perature i h igh sugars concentration fem entaton And the concentration of kfi sugars and eth-
anolwere 0. 1g/I, 32 5 g/L respectively for fementation n 24 h Itwas better Hr adding (NH, ) ,S0, and trace ele
ments in fementatbn The concentraton of ethanolwas33.2 g/l. G lucosew as firstused by yeast from typical curve of
fem entaton The utilization rates of glucose and xylose were 89. 3%, 10. % respectively Itwasmam use ofxybse af
ter 12 h The concentration of ethanol ncreased w ih lss of sugars The concen tratn of ehanol reached m axmun n 28
h of fem entaton whichwas 33. 2 g/L
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20.0 50.0 CaCb 0.3 MgS04 0.3 KH, PO, 2.5 CO(NH,), 0.2 (NH, ), SO41. 1.
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: K
=
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SO, KH,PO, CaCl "
( 2: 1) o
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80.9 g/, CaCb 0.3 g/, MgS0, 0.5 g/, KH,PO, SRR . Sl
3.0g/L : M1 SRE AR MR R BN
» 5 30C, Fig.1 The influence of adding different substrate in culture
150 r/m 1y 1 . medium to pentose fermentation
1 ° ’ A 1.1g/L; B: 1. 1g/L+ ZnSO,* TH,0 10 mg/L; C:
’ : 1 1g/L+ 3.0 g/L+ D L 1g/L+
C( 3.0g/L+ 3.0g/L+ i E: 0.5g/L+ L- 0.6g/
@) G( 3.0g/L+ + I B L1g/+ + ;G L1g/
3.0 g/L) P( ) I(L— 0.6 g/L L+ 3.0 g/L+ + 3.0g/I; H: 1.1g/
. ), 3.4 33.2 330 3.0g/L+ 3.0g/l; ¢ 0.5g/L+ L-
0.6g/L+ 5 ) 1. 1g/L+ 3. 0g/L; K:
33.2 ¢/L, A 0.5¢/ L: L 1g/L+ 300 g/I; M: L l1g/L+
30. 6 g/L, M N L- 0.6 g/L; N: L. 1g/L+ 1.0g/L; O:
1. 1g/L+
@ : EDTA* 2Na 0.3 g ZnS0,* 7H,0 0. 1 g MnCL* 4H,0 0.02 g CoCL,* 6H,0 0. 006 g CuSO,* SH,0
0. 007 g FeSO,* 7H,0 0. 06 ¢ KT0. 002 (NH,),M d,0.009 g 100mL . 50mL 0. 5mL
V, 0.03gV, 5S¢ 100mL . 50mL 0. 5mL.
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KatarzynaKotarska 2 ¢/L 21%, 1g/L
20% ; H. K. Sreenath T W. Jeffries "’ 10mg/L Zn"
, C( 3g/L+ )
; . P(+ ), 33.2¢/L,
2.2
2 2 2 [ 11]
, 30C, . 30C ,
80. 9 g/L ( 2:1) : \ 150 r/m in
24 h, , 1

1
Table 1 The influence of different tan perature to pentose fenm entation
/ / / /

C (g/L) (g/L) /(g/L) % Yo i
27 2.0 30. 5 12.2 97.5 78. 4 4.4
30 0.1 32.5 12.2 99. 8 81. 7 4.4
33 6.5 27.2 12.1 91. 8 73.9 4.5
35 13.7 27. 0 11.5 83.0 86. 7 4.5
38 25.9 20. 8 9.9 67.9 74. 6 4.6
1 2 2 2
” . 27~ 380C .
, 27C 2.01 g/L 30C 0.1¢g/L 38C 25.9 g/,
30.5 g/L 32.5¢/1, 25.9 g/L,
, 30C ,
2 9 9 ) 35°C ”
) s 38C 25.9 g /1,
74. 6.
3s¢ M
’ ’ ’ ’ B 5 B/ (g/L)
] ’ 10 O ZMEwkEE/(g/L) s
30C, 0.1 g/L 9 10
—~ 8 —~
32.5g/L 27 {25 2
2.3 N =3 120 5
& 4 115
pH & Z; {10 %
) - = q 5
0 0
- ’ 2.5 3.5 4 5 5 6
. 80. 9 ¢/L ( REEWA 4 pH H
2:1) , 0.05mol/L — B2 FE#%pHHEBHKR
}i’l pH Fig.2 The influence of different initial pH to fermentation
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, 30C, 24 h 2
2 H o 25 6.0 , ,
pH 2.5 9.0 g/l, 17.5 g/,
, . W 3.5~ 5.0 : ,
,  24.1g/L 31.0¢g/L pH , ,
. li_la B B
H 5.0~ 6.0, H,
7.0 . pH 5.0~ 5.5
2.4
80. 9 g/L. (
2: 1) 1.1 g/L 80 —A— SR R IEVR B /(g/L) 80
. T ' 0 ——— R I (/L) 70
307C, 150 r/m in . :é 60 —O— ABEWR BE/(g/L) 60 3
50 —O0— Z. B FE/(g/L) 50 3
® 40 40 =
3 £ 30
& 20 20 N
’ 10 10
) 12h ) 0 . 2 5 < &0
0 4 8 12 16 20 24 28 32 36
89. ¥, 10. 7o . , P——.
R 24 h 79. 3. B3 BEEMABUETEMRZERETAME
, 12 h , Fig.3 The change rules of glucose-xylose and ethanol
concentrations in fermentation
, 2% h 30. 9 g/L, 28 h , 33.2 g/L,
3 45 @
(1) 1. 1g/L+ , 33.2 g/L
(2 : 30C,
0.1g/l, 3258/
(3) ) H 5.0~ 5.3
) , 12h
89. %% 10. Po. 12 h R ,
28 h , 33.2 g/, :
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