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Fig.1 Preparation procedure for hydrogel-based immobilized yeast
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Fig. 2 Scanning electron microscopy images of

hydrogel-based immobilized yeast

materials prepared by different methods
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Fig.3 FT-IR spectra of hydrogel-based immobilized

yeast materials prepared by different methods
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Fig.5 Water contents of hydrogel-based immobilized
yeast materials prepared by different methods under the

optimized freeze—thaw protocol
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Fig.7 Changes in the yeast detachment rates of
hydrogel-based immobilized yeast materials prepared
by loading methods a, b, and PVA under

the optimized freeze—thaw protocol
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Fig. 10 Changes in the mass concentration of glycerol

during low—temperature fermentation
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Construction of hydrogel-based immobilized yeast and its performance in
low—temperature wine fermentation

Wang Chenchen, Chen Mengrong, Chen Qiling
(College of Food Science and Pharmacy, Xinjiang Agricultural University, Urumgqi 830052, China)

Abstract: To address the need to activate commercial active dry yeast before use in conventional wine fermentation and the
susceptibility of such fermentation to sluggishness at low temperatures, food-grade polyvinyl alcohol (PVA) and sodium alginate
(Alg) were used as the main materials in this study. Characterization techniques, including scanning electron microscopy (SEM)
and Fourier transform infrared spectroscopy (FT-IR) and other technologies were employed to compare the structural
characteristics, stability and fermentation performance of the double network hydrogel systems with immobilized yeast prepared
using different loading methods. The results show that the hydrogel-based immobilized yeast prepared using a double network
system with an mpy,: m4, ratio of 4: 1, three freeze-thaw cycles, and surface loading exhibited good structural stability and water-
retention capacity and effectively reduced the yeast detachment rate. Moreover, at a low fermentation temperature of 14 °C, its
reducing sugar consumption rate and ethanol production rate were both higher than those of the free commercial yeast control.
Keywords: yeast immobilization; hydrogel materials; direct—inoculation fermentation; ‘Hetianhong’ grape
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