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Growth and Metabolism of Osmo-sensentive Yeast Y02724
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Abstract: To study the effect of the osmotic stress in the microenvironment on the growth and metabolism of the encapsulated cells
under aerobic condition, Osmo-sensitive yeast Y02724 and high-osmotic resistant yeast Hansel were used as models to explore the
growth and metabolism state of the cells cultivated inalginate-chitosan-alginate(ACA) microcapsules. The changes of the yeast cells’
specific growth rate, maximum product quantity and the secretion of ethanol and glycerol were analyzed. For Y02724, the yield of
ethanol was increased in the ACA microenvironment compared to suspension cultivation. For Hansel, the maximum growth speed of
microencapsulated cultivation had no obvious difference compared to the suspension cultivation. Moreover, after encapsulation, the
production of glycerol was decreased for both Y02724 and Hansel compared to suspension cultivation. In conclusion, osmotic stress
existed in the ACA microcapsules and affected the growth and metabolism of the cells.
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Fig. 1 Osmo-sensitivity of the yeast Y02724 and Hansel
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Fig. 2 Growth behavior of Y02724 and Hansel cultivated in
microcapsules compared with suspended cultivation
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Table 1 Parameter of the growth and metabolism of
Y02724 and Hansel cultivated in microcapsules compared
with suspended cultivation simulated by Richard modle

Maximum  Maximum specific

biomass growth rate Dely time
Free 2.6685 0.2166 0.4304
Y02724
ACA 2.1799 0.1075 4.2694
Free 8.3348 0.6003 14.135
Hansel
ACA  19.4425 0.7264 13.3066
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Fig. 3 Metabolism of glucose of Y02724 and Hansel
cultivated in ACA microcapsules compared with suspended
cultivation
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Table 2 Parameter of metabolism of glucose of Y02724 and
Hansel cultivated in ACA microcapsules compared with
suspended cultivation

Maximum specific

consumption rate Dely time
Free 0.1724 3.964
Y02724
ACA 0.1546 4.1245
Free 0.4319 2.3761
Hansel
ACA 0.2483 2.1209
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Fig. 4 Output of ethanol produced by Y02724 cultivated in
ACA microcapsules compared with suspended cultivation
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Table 3 Parameter of the metabolism of ethanol of Y02724

cultivated in ACA microcapsules compared with suspended

cultivation
Maximum . Maximum product
] Dely time -
producing rate quantity
Free 0.2273 6.1312 3.1064
Y02724
ACA 0.2648 3.0107 3.4284
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Table 4 Obtainement rate of glucose of Y02724 and Hansel

cultivated in ACA microcapsules compared with suspended
cultivation

Obtainment rate of glucose(g/L)

Biomass Ethanol Glycerol

YO02724 Free 0.34 0.3 0.005
ACA 0.3875 0.4157 0.0035
Hansel Free 0.143 — 0.0189
ACA 0.173 — 0.0094
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