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Fermentation Conditions of Ethanol Production Using Inulin by
Saccharomyces cerevisiae 1L610
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Abstract Different fermentation conditions of ethanol production by a capable directly inulin-using Saccharomyces
cerevisige strain L610 as a starter were carried out a serial studies. The results showed as follows; the optimum ethanol
production temperature by strain L610 was 37 °C, whereas high temperature at 40 C had no significant effects on the
ethanol fermentation capability of L610; L610 showed a good tolerance against acidic circumstances, when pH of fer-
mentation broth declined to 3.5 the sugar-ethanol conversion rate could even remain at a fairly high level, when the
fermentation tank was aerated at 0. 025-0. 10 vvm for 12 h, it was conducive to L610 to ferment inulin to produce etha-
nol, the concentration and production intensity reached up to 129 g/L and 1.35 g/(L - h) respectively, when crude
Jerusalem artichoke ( Helianthus tuberosus) powder was directly used as the only substratum at 350 g/L, L610 could
produce ethanol at concentration as high as 89.6 g/L, which was 78. 1% of the theoretical ethanol yield. The outcome
achieved in this work had laid a foundation for one-step fermentation of industrial ethanol production using Jerusalem
artichoke by S. cerevisiae strains.
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Table 1 The influence oftemperature on the performance of ethanol fermentation of S. cerevisiae L610

BEIRIRIE/C ODso  MEBRREALE/ (g ZFF - (s B¥E) 7)) ZBMREBWE/(s-L7") ZEAFEE/(g-(L-h) )
30 48.50 £ 1.16 0.42 + 0.003 5 69.08 £ 0.72 1.44 £0.015
34 48.90 + 0.88 0.42 + 0.001 7 70.10 £ 1.21 1.46 £0.025
37 46.76 + 1.70 0.43 + 0.004 7 72.30 £ 0.36 1.51 +0.008
40 35.10 + 0.03 0.42 + 0.0008 61.77 = 1.89 1.29 £0.039
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Fig. 1 The influence of pH regulation on the performance of ethanol fermentation of S. cerevisiae 1610
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Fig.2 The influence of aeration rateson the performance of ethanol fermentation of S. cerevisize L610
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Table 2 The influence of aeration time on the performance of ethanol fermentation of S. cerevisiae L610

. WSS E]/h
RS
12 24 36 48
W18/ ODgy 39.04 + 0.78 42.24 + 0.84 40.76 + 0.82 42.44 £ 0.85
WRELR/ (g LB - (g 8 ) 0.43 < 0.002 8 0.40 £ 0.000 6 0.37 £ 0.004 5 0.39 + 0.005 3
ZMEgkE/ (g- L7Y) 77.7 £ 0.2 73.1 £0.2 68.6 + 3.3 72.2 + 0.7
ZEETRE/ (g (L-h) ) 1.29 + 0.003 1.22 + 0.003 1.14 & 0.055 1.20 + 0.012
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WO THRERERERBRE , AT RN —F
51 veh AR J3E 56 9 f RV 1B £ 1610 7= Z BEMERE MY
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0.05) , {5 & ¥ Al T 2 101 7% T PR 41K, 1% 45 3R 7T R
EHTEENBEEURZBERETYS
o YW BIKE X 350 ¢/L i, ZBEfR
BV Rk 129. 42 o/L, %45 B 5 H At STk IR
P A IR R R bk R B LR
BERS ., AE3TUBL, REWIEA
PR (1.55 g/(L - h)) HBAEMBERERE
WeBE A 300 g/L M &4 T (P <0.05), H Ik, %
WEHHELBES BB CERLIY., Rt
WU R R 1610 B — & H F B %
BERBERIIL R M. 2550 R B vk 8 AT 350
g/L i, BB EER B ERERBE Y SR E A
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£3 TERMATMRERET L610 HIREELE
Table 3 The performance of ethanol fermentation of S. cerevisiae L610 under different initial inulin concentrations
i Do omGAm T AL e
100 48 40.38 + 0.42 0.37 £ 0.000 5 5.97 £ 0.43 0.74 £ 0.001
150 7 49.80 £ 3.14 0.41 £ 0.001 1 15.48 = 0.88 0.82 + 0.002
200 72 53.55 ¢ 2.93 0.42 £ 0.0019 23.86 + 0.95 1.10 + 0.005
250 7 55.77 % 4.12 0.40 = 0.009 1 34.78 £ 1.91 1.32 £ 0.021
300 7 51.81% 0.64 0.392 0.005 3 46.92 + 1.76 1.55 £ 0.022
350 9% 50.04 + 0.17 0.39 + 0.0018 60.55 = 1.59 1.35 + 0.006
400 9% 43.35¢ 2.42 0.33 £ 0.017 4 102.80 & 2.37 1.32 £ 0.069
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Fig.3 Ethanol production by S. cerevisize L610 using Jerusalem artichoke powder as substrate
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