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Abstract: Ergosterol is an economically important metabolite produced by yeast. To improve the production of ergosterol
by Saccharomyces cerevisiae YEH56 (pHXA42) from molasses, a cheap and regenerative material, different strategies were
applied. First, Plackett-Burman design and central composite design were applied to screen the significant factors in
fermentation medium using ergosterol yield (g/L) as the response value. Ergosterol yield reached 371.56 mg/L by using the
optimal fermentation medium in shake-flask culture (total sugar in molasses 40 g/L, KH,PO, 1 g/L, K,HPO, 1.86 g/L,
CuS045H,0 17.5 mg/L, FeSO47H,0 13.9 mg/L, MgSO,45H,0 12.3 mg/L, corn steep liquor 10 mL/L), which was
increased by 29.5% compared with the initial culture. Second, ergosterol yield was increased by 62.1% using a pH-control
strategy in a 5-L bioreactor. Third, ergosterol production was improved further by using molasses feeding strategy. After
38 h fermentation, ergosterol yield reached 1 953.85 mg/L, which was 3.2 times of that in batch fermentation. Meanwhile,
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ergosterol production rate was increased by 42.7% compared with that in the batch culture.

Keywords: Saccharomyces cerevisiae, molasses, ergosterol, response surface methodology, fed-batch fermentation
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Fii 374 /% £} Saccharomyces cerevisiae YEH56
(PHXA42) 1 A S 56 2= A AR A7
1.1.2 SZERF

HEEREE (SR 48%, MA 4.6%, B
0.6%, Mg®" 0.02%, Cu®" 0.03%, Zn*" 0.008%,
Fe’™ 0.06%, W/W)I [ Jbat i B 2255 A PR
TR AL R AR AR A R AR M
S WEARE AR F Sigma 23] HoAth 5044 K [ =
S Hr i .
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Table 1 Experimental design of Plackett-Burman and corresponding results
X X X X X X X .
Run o (mmoll)  (mmoll)  (mmoll)  (mL) (@l (L) < Leggonireitol sl (o IL)
1 4 0.05 0.00 0.05 10 2 1 5.4 316.28
2 3 0.00 0.00 0.00 5 1 1 5.4 143.57
3 4 0.00 0.00 0.00 10 1 2 6.4 206.11
4 4 0.00 0.05 0.05 5 2 2 6.4 242.29
5 4 0.05 0.05 0.00 5 1 2 5.4 303.69
6 4 0.05 0.00 0.00 5 2 1 6.4 320.50
7 4 0.00 0.05 0.05 10 1 1 5.4 171.45
8 3 0.05 0.05 0.05 5 1 1 6.4 334.24
9 3 0.00 0.00 0.05 5 2 2 5.4 190.59
10 3 0.00 0.05 0.05 10 2 1 6.4 233.76
11 3 0.05 0.05 0.00 10 2 2 5.4 322.17
12 3 0.05 0.00 0.05 10 1 2 6.4 336.56
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Table 2 Results of central composite design

Variables/levels Ergosterol yield (mg/L)
Run X, X, X Actual Predictive
(mmol/L) (g/L) 3 value value
1 0.02 1.00 6.00 298.41 298.83
2 0.06 1.00 6.50 330.83 330.14
3 0.10 1.00 6.00 317.70 319.89
4 0.06 1.50 6.00 345.40 343.64
5 0.10 2.00 6.00 322.89 322.46
6 0.06 1.50 6.00 348.44 343.63
7 0.06 2.00 5.50 318.99 319.68
8 0.06 2.00 6.50 343.66 345.60
9 0.10 1.50 6.50 329.15 327.65
10 0.10 1.50 5.50 322.28 322.03
11 0.06 1.50 6.00 346.69 343.64
12 0.02 1.50 5.50 292.04 293.55
13 0.02 2.00 6.00 29291 290.72
14 0.06 1.50 6.00 341.17 343.64
15 0.02 1.50 6.50 303.07 303.33
16 0.06 1.50 6.00 336.49 343.64
17 0.06 1.00 5.50 342.61 340.67

Sk PLAZ A R A 2 (P < 0.0001), ZJUAH X R AL
R*=0.9805, i WIBLAY 5L BR g Bl AR AF 5 FEAS
RIZHH, Xi(CuSOL) X 22 f1 {55 B 7 ik 1 26 M 300
i 2 (P < 0.0001), Xs(EBEELG pH)XHZ £ {5 s
PR R MERON B (P=0.0316), Tfii Xo(K,HPO,)
Xof A2 1 S P R ZR AN A B3 (P=0.3668).
Xof [E1H )y AR SR i, A5 3045 R W iadE K OF

RIAR R4 0.07 mmol/L . R A % 1.82 g/L 1 pH
N 6.50, HABR Z B Plackett-Burman 356 72 it = 7K
S, FE A TR R A A T 27 A S el
348.40 mg/L.
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Fig. 1
fermentation.

Fermentation profiles of Saccharomyces cerevisiae in 5 L bioreactor. (A) Batch fermentation.

(B) Fed-batch

cjb@im.ac.cn



1680 ISSN 1000-3061 CN 11-1998/Q Chin J Biotech November 25,2013 Vol.29 No.11

pH B i SRR A RL SR, AR A
P76 LU AT ROE SR 5 T 14.5%, 17 HLAE 308 4R
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