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W OB LAaMAERMARSANEREMM IR REHRAF A CE, BAERRHCEELEZHH. X
FHRT ZBEARFHANXEEAE GBAZARMRE) T K marxinaus YX01 TBF K B 342 Fo 3 40 B 75 14
tyFre . FFRE R, R R EAT CEAFE AR K, RWRIEA 250 g/L B, K BEA R TEFRE A 84.74 g/L,
{2 LEEAF & dAKKRE 50 g/L 9 86.4% (FZLAE), M h 84.7% . B AGEH ik K. marxinaus YXO01 69 TBF & B4 iT
2, 2K T CEEAFE, BAMIKREA 250 g/L B, TEEIFFE G RBAA 84.7% M4 1.0 vvm B89 73.3% . F
JE AR I B BB A E N EIK, K. marxinaus YXO01 55k 69 F 0B ) R I E ik eg A4, A RBAREY
WA 250 g/L BF, F#rBaEe)EMH 6.59 UmL, mk4RE 50 g/L, A% 1.0 vwm B 69857% ) % 21.54 U/mL.
LB A B AR 69 8) F 4 H b il A E IR B R R A S Mg K, fo LBR 69 IR LR A2 6938 K B R
REI ZHRIE.
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Effect of aeration and inulin concentration on ethanol
production by Kluyveromyces marxinaus YX01
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Abstract: Consolidated bioprocessing technology can be used for Kluyveromyces marxianus YXO01 to produce ethanol
from Jerusalem artichoke, which is one of the potential processes to produce biofuel from non-cereal crops. In this study,
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we combined the aeration rate with the substrate concentration to conduct cross-over experiments for K. marxinaus YX01,
and studied ethanol fermentation and the influence of inulin enzyme activity. The substrate concentration had a little
repressive effect on ethanol productivity. When substrate concentration reached 250 g/L under anaerobic conditions,
ethanol concentration was 84.8 g/L, and ethanol yield was reduced from 86.4% (50 g/L substrate concentration) to 84.7% of
the theoretical value. Aeration rate could accelerate K. marxinaus YX01 ethanol fermentation, but reduced ethanol yield.
When substrate concentration reached 250 g/L under aeration at 1.0 vvm, ethanol yield was reduced from 84.7% under
anaerobic conditions to 73.3% of the theoretical value. With increased concentration of the carbon source and reduced
aeration rate, the inulinase of K. marxinaus YX01 reduced and the concentration of glycerol increased, however, the acetic
acid increased with the increased concentration of the carbon source and aeration rate. When substrate concentration
reached 250 g/L under anaerobic conditions, inulinase activity was only 6.59 U/mL; when substrate concentration reached

50 g/L under aeration at 1.0 vvm, inulinase activity was 21.54 U/mL.

Keywords: Kluyveromyces marxinus, ethanol fermentation, aeration rate, inulin concentration, inulinase
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1 HBEFE
1.1
1.1.1 kR
i i & 4EBE R Kluyveromyces marxianus
YXO01 (ATCC8554, ARS8 % YL JGA-AE)
1.1.2 EERH
Ky CHFRPOKIREY)) T N5 CH]
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KRR, O50 g/L %8, 2% (W) &
H, 1% (W/v) BEEkKr, pH A% 121 ‘CKH
15 min J5{# ] ; @135 g/L 5{ 250 g/L 6%y, 2%
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Fermentation of K. marxinaus YXO01 under different aeration rates at 250 g/L. (A)1.0 vvm. (B) 0.5 vvm. (C)
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Table 1
concentrations and aeration rates

M, RNEARM OB 0438, AFIIS(E
) 85.7%; fE 250 g/L, AEEMHT, LM
R 0.433, AESIHA 84.7%. HZE, KEW)
LRI BE BTN, O RER BEES S BT TR, T
L2 I AR RV B AL B 4, X AR B4 ] R
TR B R T A i AR — 52, T
HMERALIE I T B v BE I S, XHRUAE TR K
T S 0T A A A T 8k R AR

2.2 K. marxinaus YX01 EARE ABZHTH
R TR
hmE 2 T AEH, K marxinaus YXO01 Z5¥3
Eﬁﬁi'éijj%?ﬂ%%ﬁpﬁﬁéﬁ%ﬁﬂfﬁﬂ I
B T ANE A T RIBEE . 7R 50 g/L Y,
1.0 vwm &4 F, Eil%@ﬁ‘{ﬁjjjil 21.54 U/mL, 1M
WAKMET HA 9.34 UmL; [H)E, Rk E
iKF] 250 /L W, BB ) 3200 S RS AR AN
P, TETATET, 258 B 7 AR AL T AT

BRHTHREIER

Comparison of the fermentation by K. marxinaus YX01 under conditions of different inulin

V (vvm) So (g/L) St (g/L) X P (g/L) Yss 1 (%) O (¢/(L-h))

43.35+0.71 5.26+0.18 6.84+0.03 15.75£0.79  0.413+0.012 80.9+2.4 1.97+0.14

1.0 122.73+1.63 14.19+0.71 12.58+0.06 40.48+1.02  0.376+0.018 73.6£3.5 3.37+0.12
219.66+£2.59  31.49+1.40 14.84+0.06 70.45+£2.05  0.373+0.010 73.3+2.0 2.94+0.12

43.35+0.71 4.61+0.11 5.89+0.11 15.52+1.25  0.401+0.015 78.4+£2.9 1.94+0.22

0.5 122.73+1.63 14.37+0.71 10.48+0.03 39.87+0.89  0.368+0.002 72.0+£0.4 3.32+0.10
219.66+£2.59  30.85+1.32 11.02+0.08 66.05+2.12  0.350+0.008 68.5£1.6 2.75+0.12

43.35+0.71 4.58+0.19 4.43+0.02 17.12£1.02  0.442+0.006 86.4£1.2 0.47+0.04

0.0 122.73+1.63 12.41+0.15 4.55+0.03 48.33+1.33  0.438+0.004 85.7+0.8 0.81+0.03
219.66+2.59  23.78+1.32 4.95+0.26 84.74+3.37  0.433+0.011 84.7+2.1 0.88+0.05

V: aeration rate; Sy: initial sugar concentration; St: residual sugar concentration; X: biomass(ODg)); P: ethanol production; Y:

yield of ethanol (ratio of ethanol production and sugar consumption); #: fermentation efficiency (¥,/0.511); Q,: ethanol

productivity.
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Fig.2 Inulinase activity under different conditions at 96 h. HITE 3 AT RUE Y, AR B R WA X T H
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Fig. 3 Concentration changes of glycerol and acetic acid under conditions of different inulin concentrations and
aeration rates. (A) 50 g/L. (B) 135 g/L. (C) 250 g/L.
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