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Fig. 1

Effect of different concentrations of nicotine on cell growth of yeast strains
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Fig. 2

Effect of different concentrations of nicotine on ethanol production of yeast strains
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Table 1 Ethanol fermentation parameters of strain HN-1 with different concentrations of nicotine

R R/ Hk4RTE R/ ZEEER/ Z B R R HESHERESR/
% (g-L™H (g-L™H (g- 8™ ") [g-(L-h)""] [g-(L-h)""]
0 1.82 £0. 06aA 22.94 +£0.09aA 0.418 0. 357 0. 853
0.1 1.58 £0. 10bB 18.17 +1. 83bB 0.338 0.282 0.833
0.2 1.55£0. 07bB 14.82 £0.91cC 0. 264 0.223 0.704
0.3 1.55 £0.05bB 12.94 +0. 16¢cC 0.234 0.195 0. 696
0.5 1.48 +0.12bB 9.51 £1.30dD 0. 199 0.143 0.399
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Table 2 Ethanol fermentation parameters of strain 1308 with different concentrations of nicotine
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% (g+L7") (g« L") (g-8™") [g:(L+h) '] [g-(L-h)""]
] 2.02 £0. 06aA 20.05 +1.51aA 0. 382 0. 317 0.592
0.1 1.93 £ 0. 08aAB 11.95 +0. 25bB 0.212 0. 150 0. 605
0.2 1.72 +0. 15bBC 10.31 +1.21bBC 0.184 0.128 0. 463
0.3 1.67 +0. 14bBC 8.29 +0. 72¢C 0. 145 0. 101 0. 468
0.5 1.60 £0. 15bC 5.43 £0.55dD 0. 099 0. 060 0. 403
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Fig.4 Effect of different concentrations of nicotine on glucose consumption of yeast strains
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Fig. 5 Effect of different concentrations of nicotine on acetic acid concentration of yeast strains during fermentation
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Fig. 6 Effect of different concentrations of nicotine on glycerol concentration of yeast strains during fermentation
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Effect of nicotine on ethanol fermentation of Issatchenkia orientalis HN-1
WANG Feng-qin', FU Chen-qing' , XIE Yao-huan', XIE Hui',
REN Tian-bao’, SONG An-dong'*

1(Key Laboratory of Enzyme Engineering of Agricultural Microbiology, Ministry of Agriculture, College of Life Sciences,
Henan Agricultural University, Zhengzhou 450002, China)
2( College of Tobacco Science, Henan Agricultural University, Zhengzhou 450002, China)

ABSTRACT The effects of nicotine on the ethanol fermentation by Issatchenkia orientalis HN-1 were studied using
industrial strain Saccharamyces cerevisiae 1308 as control to provide valuable strain resources for the comprehensive u-
tilization of tobacco stalk and other tobacco waste. The results indicated that nicotine could inhibit cell growth of these
two strains significantly. After addition of nicotine from 0. 1% to 0. 5% , ethanol production of Issatchenkia orientalis
HN-1 and Saccharomyces cerevisiae 1308 was 18. 17 ~9.51 g/L and 11. 95 ~5.42 g/L, respectively, which was de-
creased by 20. 81% ~58.55% and 40.42% ~72.94% compared with the blank without addition of nicotine. Mean-
while, the fermentation period of strain 1308 postponed 12 h compared with the blank control, and the inhibition of
nicotine on glucose consumption in this group was also sironger than that treated with strain HN-1. Analysis of byprod-
ucts showed that the yield of acetic acid of strain HN-1 was 0. 11 ~0.43 g/L, which was lower than that of strain
1308 with the yield of 0. 20 ~0. 59 g/L. However, glycerol production of strain HN-1 was 2. 20 ~2. 71 g/L, with was
significantly higher than that of strain 1308 with the production of 1. 48 ~2.33 g/L. Issatchenkia orientalis HN-1 was
more suitable for bioconversion of tobacco stalk and other tobacco waste into ethanol compared with Saccharomyces cer-
evisiae 1308.

Key words yeast strains; ethanol fermentation; nicotine stress; tolerance
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