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Abstract; The key affecting factors of enthanol fermentation on xylose by a recombinant yeast of Saccharomyces cerevisiae ZU-10
were investigated. Fermentation was performed with 80 g/L xylose and inoculum of 1.2 g /L( cell dry weight) at initial pH value
5.5, 30 °C under anaerobic condition, and 28.9 g/L ethanol was obtained within 72 h. Acetic acid of mass fraction lower than
0.05 % in culture medium caused minor influence on xylose fermentation. Addition of glucose to culture medium favored fermen-
tation of xylose, and 85.7 % xylose was utilized within 36 h at 40 g/L glucose in culture medium containing 30 g/L xylose.
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Table 1  Effects of initial pH value in medium on xylose fermentation by S. cerevisiae ZU-10

Witk pHE FREAREREWRIE (g- L) ABAME/% CBFRERRE/ (g L") LEHE/% i B H/ %
initial pH value  residual xylose mass concn. xylose consumed ethanol mass concn. ethanol yield  account for theoretical yield
2.5 45.3 43.4 13.4 17 37.0
3.5 12.0 85.0 24.9 31 67.4
4.5 8.8 89.0 26.4 33 71.7
5.5 7.6 90.5 28.9 36 78.3
6.5 11.4 85.8 24.6 31 67.4

2.2 FWHAEREREINKELZEMNZ D

N R B B 3 5L ) I AW T St v B 43 I B 1D A 50 .80 ,120 150 o/ L, # ihil AS [W) 14 & e ) [, R 357 900 4
AHE [T 10 Ve BE T A RS2 o DNER 2 AT LR Y Bl AR T 5 VR B A 3G, R BE R R O BEAR R A
WA, XY AR 0t £ Wk B VR T 80 g/ L B, J& T v 7k B AW T 2 VA BB v, A R SR R 2 A R
FWE. ATULAE S. cerevisiae ZU-10 % BEAME ) 1 B vf 77 A6 B S P ML MM BL 4 . Schvester 45 47 X%
BEBF 9T & B, 24 AR B Rk B N 50 ¢/L JF & 200 ¢/L B, P. tannophilus 7% B K BE B 2 5 72 5
0.32 ¢/L [£%0.14 g/L,C. shehatae K EEARBEH) L BEF= R M 0.45 ¢/L (%5 0.13 ¢/L,
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Table 2 Effects of initial xylose mass concentration on xylose fermentation by S. cerevisiae ZU-10

gl B v i/ ) ‘ S B AW R e B/ i %/ B B vk B/ . 1D AE/
/f\*ﬁsﬁiﬁ_(l’f?l)« 5 R /b ﬁkm/l\*ﬁrﬁﬁ_lg{lﬂx ANEFI 2/ % Z@%E‘i‘iﬁ&b« 2 B9 di BB E/ %
(g-L7) . (g-L7) xylose (g-L7) . account for
° time . e ’ ethanol yield . R
xylose mass concn. residual xylose mass concn. consumed ethanol mass concn. theoretical yield
50 60 5.4 89.2 18.4 37 80.4
80 72 7.6 90.5 28.9 36 78.3
120 84 44.8 62.7 30.8 26 56.5
150 96 83.6 44.3 25.8 17 36.9
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AN [R) 1 422 T K P XF S, cerevisiae ZU-10 & B ARMESE W 48K (6 3) o MEeFp & (LL40 M+ i & 3t
T K 0.3 g/LiF, & 72 h 5 5% B AOME 0 Wk B2 A7) 5 ik 56. 8 g/ L, ARMERI FHRAL R 29.0 % , L BE T
Sk Rk B 8.7 g/L. B A B Fh LAY 3G 0, ARBE R 3ROR £ BEAS SRR B R, Y R R
1.8 g/Li 5% B AWE R 3.3 ¢/L,95.9 % [ ARKERE A, LT 57 5 vk B2 35 30. 1 g/ L, AT UL vsy %5 B2 45 A A7
TR T 48 1o AR R FH B 3R RN 2 T 2 7 R (E i 400 T T A ) A ok T 440 e 1% = 52 R e A 1
b J5 PR T & R 2 — AR A I R e I i
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Table 3 Effects of inoculum level on xylose fermentation by S. cerevisiae ZU-10

i oy IR GRS e A i
inoculum . (g-17) xylose consumed (g-L7) ethanol yield acm}ml f({r
residual xylose mass concn. . ethanol mass concn. theoretical yield
0.3 56.8 29.0 8.7 11 23.9
0.6 23.4 70.8 17.2 22 47.8
1.2 7.6 90.5 28.9 36 78.3
1.8 3.3 95.9 30.1 38 82.6
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Z TR S A W 2T 4 SO 21 4 20 TP ) 2 B R D 70T A 2 2 4 K i ok AR P el 2 4T 4 R
CWEFE ;= A DR U 5% 3 (K FE 2 % ) S. cerevisiae ZU-10 X PR BTt 32 HEAR A b2, MR 4 AT HH, Y
R EWE T R T 1t 43 IR F 0.05 % B, X S. cerevisiae ZU-10 & [ AME 1952 W AN K 5 20 T8 5T 15 53 B0
F0.05 % BFXJ ARME R FEF= BRI, S LR 58 £ 0.2 % B, S. cerevisiae ZU-10 X AW 1Y
REFEAAE 1, W S. cerevisiae ZU—-10 % R ¥ 21 2 7K it W 26 72 20T, W0 00 Mt R T R X 2 TR 252 41 1 [
T A TR AZ P TR) R, W7 LA DK BT o 0 Ak K e T i %o 7K figt R A A 0 B Ah B AnyR B A B rh R 3 M e T 4 )
WA EEATF
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Table 4  Effects of acetic acid mass fraction on xylose fermentation by S. cerevisiae ZU-10

Ay L /N E 5 T vk i/ e e iE N A pe
Zﬁ&{ﬁmﬁ?ﬁl/% ﬁktﬁﬂi*ﬁﬁ%&g R %% Zﬂ?ﬁﬁﬂiﬁ&fi 2% Hﬁlﬁﬂlb{ﬁ(/n
acetic acid mass (g L) (g-L7) . account for
R . ylose consumed ethanol yield X R
fraction residual xylose mass concn. ~ ethanol mass concn. theoretical yield

0 7.6 90.5 28.9 36 78.3

0.025 10. 1 87.4 27.9 35 76.1

0.05 18.4 77.0 23.0 29 63.0

0.1 31.2 61.0 21.1 26 56.5

0.2 69.9 12.6 3.5 4 8.7
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Table 5 Effects of glucose addition on xylose fermentation by S. cerevisiae ZU-10

R/ (g L7 K WER ] /h P AR U R/ (g L7Y) AKAEFIH R/ % CEEFRRWE/ (g L)

glucose mass conen. time residual xylose mass concn. xylose consumed ethanol mass concn.
0 36 6.3 79.0 8.8
20 36 4.8 84.0 17.9
40 36 4.3 85.7 27.2
60 36 4.4 85.3 36.7
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