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R, FhAs !, Bk, dkmERg 2, B fE
(1. KEARH KEEWEFR S L EERENELRE, KA 300457;
2. INARBE = AEYEAR R A RAE, ZRE 257091)

W OE: ATRIEFAAFAEFTLARRY >3, B3 LR X A EXEB 848 > £ A B 86 o740
Mo ARAC G 0 R B AAE A R B8 130 /L, #iBh4e 10g/L, 2k 459/L, % 37+ 80 g/L, AB4E 5 /L, BBk 5, =47
1 g/L, B =547 1 g/L, #1%% pH 6.0, 344 % 8%, 35 5B E 30 'C, A8 28 ho WA T, £ /4 B B = 3 bR AL AT 3
T 1.08 42,53 0.56 g/L. 3k THAE 9 X B, £ S L KB P 34T K 206, 5B A0k, & /A B 8L 2 248
BT 312 45,58 214 g/L 3 & A B BRI A BATHRAL, R AW RATA 2%AH I RIS B R AL 2 F ARG Bt
TG LR SR E A B B, AT AR AT AR B A A TR L A BB, & A BB 6Y = 20k A4 2 LR BUY
T 22.45%, ACIE R RIREA Fy 2% AR TRALBL ARG B S ik £ P 0, I\ 25% KOH iR ik A= 50% L BRI % , A BE
Wy 201, SR 4.5 he ARG T, & A B8R 04 = S A48 3] 1.07 g/L, AHACHT £ A B B2 = 249 2.06 4%,
KR . WRIEERE; MR, RREARIE; BRIBUCRIE; fidk
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Optimization of Fermentation and Extraction Technology
for Ergosterol Production by Yeast

CUI Jiandong', WANG Zhongjie', GENG Zixin', ZHANG Zhaoming®, JIA Shiru'
(1. State Key Laboratory of Food Nutrition and Safety, Tianjin University of Science and Technology, Tianjin 300457,
China; 2. Shandong Yellow Triangle Biotechnology Industry Research Institute Co., Ltd., Dongying 257091, 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, (NHy4),SO, 10 g/L, corn steep liquor 45 g/L, wort 80 g/L, MgSO, 5 g/L, K,HPO, 1 g/L, KH,PO,
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-fold higher than before optimization, reaching 0.56 g/L. Using the op-
timized fermentation conditions, the scale-up experiment was conducted in a 5 L fermentor, resulting in a 3.12 times increse
in ergosterol yield compared to the shake-flask experiment, with a final yield of 2.14 g/L. The extraction conditions of ergos-
terol 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 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 reached 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
AR if 1 TALAIE if R
FERY (g/L) P/ (g/L)
251 0.211 + 0.004 ZH 0.342 +0.007
4 RE 0.293 + 0.008 IR A % 0.324 = 0.005
TR 0.341 £ 0.004 TR B 0.360 + 0.004
[EaSy) 0.272 % 0.005 ERig 0.331 % 0.005
EFT 0.273 + 0.005 Fria R 0.342 = 0.003

213 REABRBTRESE A E S Z0HH

R 2 O e K TR T R A 7 A A [ P ) 5
MGl 1 s MBS EEAE 50 ~ 110 g/L Z[A]
i, i 5 2 B SO e A B P, 2 A [ ) 7™
BEZ IG5 A BT R B 110 /L B, 22 A [
Pt et TR B S vy 5 (ELR: , ARSI 2 W o VA B L
ZH 110 g/L B, 22 A IR ™ 5 SO A BT T R
T 2R Y sk v ) AR T e TR S T A o R T T R
BB A T, DA T BRI 22 A T e ) 7™
2,14 RRFETREXN XA EEZZ030

AN [F) A KSR 5 e R 1R e I e J3 X PR
PRl A 7 22 A TR S e AN 8] 2 i o Bl B PR e ot
SEURBERG N, 22 AR T RE P RGN YRR B o
JER 10 g/L B, 22 1R et e e 5 (H Y Bk K
T 10 g/L B, 22 R RGN R iIX R W iR s
Jo e R B Ao R S R P B N A T A1
Bl FOKIR BT Wk BE (S A0, 22 A [T e ) 7 et 7
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Fig. 1 Effects of different glucose concentrations on er-
gosterol content
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Tab. 2 Orthogonal experiment results and range analysis

KA 7 f T e
S 4/(g/L)  B/I(gL)  C/(g/lL) D i (L)
1 90 8 30 6.0  0.354+0.007
2 90 10 45 6.5  0.420+0.003
3 90 12 60 7.0 0211 +0.002
4 110 8 45 7.0 0.321+0.005
5 110 10 60 6.0  0.273+0.003
6 110 12 30 6.5  0.290 +0.004
7 130 8 60 6.5  0.232+0.007
8 130 10 30 7.0 0.341£0.001
9 130 12 45 6.0  0.464 +0.006
ki 0.327 0.300 0.327  0.360
k 0.293 0.343 0.400  0.313
ks 0.343 0.320 0237  0.290
R 0.050 0.043 0.163  0.070
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Fig. 5 Fermentation time curve of yeast in 5 L fermentor
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Fig. 6 Effects of different saponification reaction condi-
tions on ergosterol content
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