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Influence of Floc Size Distribution on the Ethanol Tolerance of
a Self-flocculating Yeast Strain SPSCO01
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Abstract: Ethanol tolerance of self-flocculating yeast SPSCO1 was studied in a 3-L bioreactor under fed-batch culture. Yeast floc
populations with the average sizes around 100, 200, 300, and 400 um were obtained by adjusting the mechanical stirring rates of the

fermentation system. When subjected to 20% (¥7/F) ethanol shock for 6 h at 30°C, the remained cell viability was 3.5% 26.7%

48.8% and 37.6% for the aforementioned four floc populations, respectively. The highest ethanol yield 85.5% was achieved for the
300 um flocs, 7.2% higher than that of the 100 pm flocs. The amounts of trehalose and ergosterol (including free ergosterol and total
ergosterol) were positively correlated with the average size distributions from 100 to 300 pm. However, in the 400 pm flocs, the con-
tent of trehalose and ergosterol decreased, which coincided with its reduced ethanol tolerance compared to that of the 300 um flocs.
Furthermore, when subjected to 15% (¥/F) ethanol shock at 30°C, the equilibrium nucleotide concentration and plasma membrane
permeability coefficient(P’) of the 300 pm flocs accounted for only 43% and 52% respectively of those of the 100 um and 200 pm
populations. The effect of floc size distribution on the ethanol tolerance of the self-flocculating yeast strain SPSCO1 was closely re-
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lated to plasma membrane permeability. An optimal floc size distribution with the highest ethanol tolerance and ethanol production

level could be obtained by controlling mechanical stirring speed of the bioreactor, which provides basis for the process optimization

of fuel ethanol production using this self-flocculating strain.
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Fig. 1 Viability of the floc populations subjected to
20%(¥/V) ethanol shock at 30C
The average sizeDistribution of the floc populations were: o,
100 um; A, 200 um; m, 300 um; and %, 400 um

B
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Table 1 Ethanol fed-batch fermentation results of different
floc populations

Floc Biomass DCW Ethanol con. Ethanol yield,

size/um N(gL™) N(gL™) Yes /%
100 10.78 113.0 78.3
200 10.03 117.2 81.2
300 10.07 123.4 85.5
400 10.32 118.8 82.3
*Ethanol yield y _— E «100 > £, mass of ethanol; S,

051U, — Sremainea)

mass of glucose.

Journals.im.ac.cn



312 ISSN1000-3061 CN11-1998/Q

Chin J Biotech

February 25, 2008 Vol.24 No.2

82.3%,
10 gL,
7.2%,

22 ARFHKNESTE] SPSCO1 LEEFR B
KEAEESSNLE

2 100 pm 200 pm 300
pm
(mg'g™h 225 3.11 4.02 041 092
1.76, , 300
pm ,

, 3.6l mgg’  138mgg’
£ 2 AREPHKFREY SPSCOL 4 A fE 2 % f B EE A0 iF
BEAEES SRR
Table 2 Total ergosterol and free ergosterol of different
floc populations

Amount [mean+SD (median; range)] of

Floc size
/um Total ergosterol Free ergosterol
/(mg-g™)(DCW) /(mg-g”)(DCW)
100 2.25+0.04(2.25; 0.14) 0.41£0.020(0.41; 0.07)
200 3.11£0.03(3.13; 0.09) 0.92+0.023(0.92; 0.08)
300 4.02£0.03(4.02; 0.09) 1.76+0.06(2.00; 0.20)
400 3.61£0.031(3.65; 0.13) 1.38+0.05(1.40; 0.20)
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Fig. 2 Intracellular nucleotide secretion of different floc popu-
lations subjected to 15%(¥7¥) ethanol shock treatment at 30°C
The floc populations with average size ditributions were repre
sented as: ¢, 100 um; A, 200 pm; m, 300 pm,;and %, 400 um
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Table 3 Plasma membrane permeability coefficient (P")of
different floc populations subjected to 15%(V/V) ethanol

shock at 30°C
Floc size / um P’/(cm'h™)
100 3.5x1077
200 2.9x1077
300 1.5x1077
400 2.0x1077
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Table 4 Trehalose of different floc populations

Amount [mean+SD (median; range)] of

Floc size/pm trehalose
(mg-g” of SPSCO1 dry mass)
100 136.7+0.44(136.5; 1.50)
200 215.5+0.77(215.4; 2.67)
300 275.4+0.91(275.4; 3.15)
400 238.3+0.87(238.3; 2.98)
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