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Optimization of Fermentation and Extraction Technology for Ergosterol

Production by Yeast
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(1. State Key Laboratory of Food Nutrition and Safety, Tianjin University of Science & Technology, Tianjin 300457, China;
2. Shandong Yellow Triangle Biotechnology Industry Research Institute Co., Ltd., 257091, Dongying, China)

Abstract: In order to improve the production of ergosterol by yeast fermentation, the conditions of ergosterol production by
yeast were optimized by single factor experiment and orthogonal experiment. The optimized fermentation conditions were as
follows: glucose 130 g/L, (NH3)2SO4 10 g/L,corn steep liquor 45 g/L,wort 80 g/L, MgS045 g/L, K2HPO4 1 g/L, KH2PO4 1
g/L, initial pH of fermentation medium 6.0, inoculation amount 8%, culture temperature 30 °C and fermentation time 28 h.
Under these conditions, the ergosterol yield was 1.08-folds higher than before optimization, reaching 0.56 g/L. Using the
optimized fermentation conditions, the scale-up test was carried out in a 5 L fermentor. The ergosterol yield was 3.12 times
higher than that of the shake-flask, reached 2.14 g/L. The extraction conditions of ergosterol were optimized, the results
showed that it was more beneficial to extract ergosterol by traditional saponification reaction after reflux treatment of
bacteria in 2% nitric acid boiling water bath in advance than by direct saponification reaction. The yield of ergosterol
increased by 22.45% compared with direct saponification extraction. The optimized extraction conditions were as follows:
2% nitric acid was used to pretreat the bacteria, then centrifugal washing was carried out to neutrality, 25%KOH solution
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and 50% ethanol solution were added, and the ratio of alkali to alcohol was 2:1, and saponification reflux was carried out for

4.5 h. Under this extraction condition, the yield of ergosterol can reach 1.07 g/L, which is 2.06 times of that before

optimization.
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Tab. 1 Effects of different nitrogen sources on ergosterol

production
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TH 0.21120.004 =H 0.34240.007
RE  0.29320.008 | BEERA 4%  0.32440.005
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Fig. 1 Effects of different glucose concentrations on
ergosterol content.
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Fig. 2 Effects of nitrogen sources concentrations on
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Fig. 3 Effects of wort concentrations on ergosterol
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Fig. 4 Optimization of fermentation culture conditions
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Tab. 2 Orthogonal Experiment Results and Range Analysis
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Fig. 5 Fermentation time curve of yeast in 5L fermentor.
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Fig. 6 Effect of different saponification reaction conditions on ergosterol content
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