19 6 Vol.19  No.6
2003 11 Chinese Journal of Biotechnology November 2003
12 1 1 1 2 1%
! 100080  Z 300222
7ZFF-28 7ZY-67  7ZY-198 2.8 2.0
6% 0.5% NH, ,S0, 0.1% H;PO, 60pg/mL Se pH6.0~ 6.5
50ml./250ml. 10% 25h 7FF-28 8.2¢/LL
2050pg/ g 16810pg/LL 1.3 91 %
Q933 A 1000-3061 2003 06-0720-05
Selenium  Se ZF-5-8 a ZW-21 «
Glutathione peroxidase GPx 1.1.2 YEPD YE 1% P
GPx 1% D 4% 1.2%
! YEPS YE 1% P 1% S
4% YEPM YE 1% P 1%
23 M 4% 4°Brix
4 4% NH, ,S0,0.5% H,PO,
0.1% McClary 11
° NH, , SO,
0.5% H,P0,0.1%
o7 1.1.3
’ 1.2
1400 pg/g”’ 1.2.1 11
1.2.2
300 ~ 1200p¢/g 1.2.3 L% 4 x2°
10 12
1.2.4 6000r/min 8min
3 65°C
1
1.1 1.2.5 13 14
1.1.1 300 pg/l = g/l x ngle
7Y-1 ~ 7Y-300
2003-06-20 2003-07-28
No. C0306
* Tel 86-10-62637679  Fax 86-10-62637679  E-mai©HaRgBH@ Sndifinh HFFG PTAATITL S HERR  http://journals. im. ac. cn
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a NTG
2 7Y-67-18-34 «
2.1 leu 7Y-198-21-6 a tip
11 420
300 150pg/mL YEPD
ZFF-28
150p.g/mL YEPD 2 7FF-28
10
8 1 7Y-67 7Y-198 2.8 2.0
2.2 ZFF-28
7Y-67 Saccharomyces cerevisiae 2.3 7ZFF-28
7ZY-198 Saccharomyces klwyver: 2.3.1
150pg/mL pH 5 ~ 6 10% 50 ml/250
mlL 24 h 3
7Y-67-18 « 7Y-198-21 7FF-28
1
Table 1 Biomass and selenium content in different yeast strains
Strains 7Y-12 7Y-67 7Y-124 7Y-235 7Y-44 7Y-90 7Y-198 7Y-265
Biomass / g/LL 7.4+0.1 8.2+0.1 7.4+0.2 7.6+0.1 3.1+0.2 3.3+0.1 2.9+0.2 2.4+0.1
Sel/ pelg 676 + 10 586 + 6 594 + 5 579+6 1882 +9 1928 + 8 2215+7 2092 +7
Total Se pg/L 5002 + 135 4805 = 113 4396 + 136 4400 + 102 5834 + 129 6362 113 6424 £ 132 5021 + 127
Note The values shown are the average of triplicates.
2 ZFF-28
Table 2 Biomass and selenium content of the parental strains and fusant ZFF-28
Strains 7Y-67 7Y-67-18 7Y-67-18-34 7Y-198 7Y-198-21 7Y-198-21-6 ZFF-28
Biomass/ g/L 8.1+0.2 4.6+0.1 4.7+0.2 3.0+£0.2 1.8+0.1 2.0+£0.1 5.9+0.2
Sel pgls 580+ 8 398 +7 41247 212+5 1450 = 8 1574+9 2300+ 7
Total Se/ pg/L 4771 + 121 1831 +79 1936 + 81 6636 + 135 2610+ 112 3148 + 124 13570 + 133
3 ZFF-28
Table 3 Effects of media on the biomass and selenium content of ZFF-28
Media YEPD YEPS YEPM Molasses Malt
Biomass/ g/L 5.7+0.1 5.4+0.2 5.0+£0.1 5.5+0.2 5.4+0.1
Se/ pglg 2238 +8 1980 =7 1956 + 8 2237+6 2159 +8
Total Se / pg/L 12757 + 225 10692 + 320 9780 + 221 12230 + 339 11659 + 232
YEPD ZFF- 1 12%
28 YEPD ZFF-28
14 %
2.3.2 6%
150pg/ml. pHS ~ 6 10% 6%
50mL/250mL 24 h 1 B M WFRFTATIRAHES  heeo: O ZrBH. Sraden
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Fig.3  Effects of initial pH on the biomass and selenium

content of ZFF-28

Fig.1 Effects of sugar concentrations on the biomass and

selenium content of ZFF-28

Biomass ®  Secontent ) Medium Se 4 Biomass @ Se content - Medium Se 4
10% ZFF-28
S0mL/250mL 24h 2 ZFT-28
% 200 50mL/250mL
st 1003 50mL/250mL
2220 0 2
=2 151 2 30
é E 10‘- 80 é gcg 25 g
ﬁ(; 5 V40 2 gg \ \é
00 30 60 90 120 150 180O g § 1 r};
Se concentration/( pg/mL) @ S 10 =
A 5 S
2 7FF-28 N N
Fig.2  Effects of selenium concentrations on the biomass and 102030 40 5‘;//“163 7080 90 100
selenium content of ZFF-28
Biomass @ Se content [ Medium Se 4 4 7FF-28
yug/ml. ZFF-28 Fig.4  Effects of volumes on the biomass and
90y:g/mL selenium content of ZFF-28
Biomass @ Se content [ Medium Se 4
60pg/mL ZFF-28
2.3.6 6%
60pg/mL 60pg/mL pH 6.0 ~ 6.5 50
2.3.4 pH 6% mL/250 mL ZFF-
60pg/ml. pH 3.5~ 8.0 28 5
50mL/250mL 10% 24h 25 h
3 3 pH ZFF-28 25h
pH ZFF-28
pH  6.0~6.5 ZFF- 2.4
28 pH pH
6.0~6.5 ZFF-28
2.3.5 6% NH, ,50,
60pg/mL pH  6.0~6.5 L 4 x 2

24 h 4 © EP[ilﬂ%?E’%E%ZJ%%EEHHIJEié“é%éﬁﬁﬁ http://journals. im. ac. cn
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Fig.5  Effects of incubation times on the biomass and selenium
content of ZFF-28
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Table4 L, 4 x 2' orthogonal experiment
Factor
A B C D
Iﬂvel Sugar NI’I4 2504
pH concentration 1% Se
1% / pg/ml
1 4.5 2 0.2 30
2 5.5 4 0.4 60
3 6.5 6 0.6
4 7.5 8 0.8

5

Table 5 Total selenium content from the orthogonal

experiments L, 4° x 2'

Factors Total Se
A B C D !/ pg/L
1 1 1 1 10396.48
1 2 2 2 16555.99
1 3 3 2 15185.04
1 4 4 1 13354.11
2 1 2 2 13563.62
2 2 1 1 9609.38
2 3 4 1 10729.29
2 4 3 2 16707.20
3 1 3 1 9575.06
3 2 4 2 16401.28
3 3 1 2 15957.99
3 4 2 1 13407.75
4 1 4 2 14095.6
4 2 3 1 94013.00
4 3 2 1 9157.39
4 4 1 2 17711.00

6
Table 6 Variance analysis of the total selenium content

on the orthogonal experiments

Source SoR de MS* F  Significance level
A 6.0855 3 f 2.0285 0.43
B 25170 3 f, 8.3901 1.77
C 1.8968 3 f 0.6323 0.40 ® %
D 102.7550 1 f, 102.7550  21.72
Error 23.6516 5 f 4.7303

Total 159.5591 15

The total selenium figures from the experiments were diluted 1000 times.
*Sum of square "Degree of freedoms “Mean square

* % Significance level F > Fg

F D ZFF-28
pH ZFF-28
2.5 ZFF-28
ZFF-28
6% 0.5%
NH, ,S0, 0.1% H;PO, 60pg/mL Se pH6.0 ~
6.5 50mL/250mL 10%
25 h ZFF-28
8.2¢/L, 2050p¢/g
16810pg/LL 91%
9%
3
15
ZFF-28
ZFF-28
ZFF-28
Suhajda A
’ 30pg/mL

1200 ~ 1400p.g/g
© hEReO0uebmlsr TR S 5B EF 280 // journals. im. ac. en
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The Breeding and Culture Condition Optimization of a High-biomass
Selenium-enriched Yeast Strain

FAN Xiu-Ying' > GUO Xue-Na'  FU Xiu-Hui'  HE Xiu-Ping ~ WANG Chang-Iun?  ZHANG Bo-Run'”
! Institute of Microbiology ~The Chinese Academy of Sciences  Beijing 100080  China
2 Tianjin University of Science and Technology ~Tianjin 300222  China

Abstract The yeast fusant ZFF-28 which is high in biomass production and rich in selenium was constructed after mutagene-
sis and protoplasts fusion between yeast strains. The total selenium content of ZFF-28 is 1.8 and 1.0 times higher than that of the
parental strains Saccharomyces cerevisiae ZY-67 and Saccharomyces kluyveri SZY-198 respectively. Using single factor tests and a
L 4° x2' orthogonal design the cultivation conditions was optimized as 50mL culture in 250mL shake flasks in molasses
containing 6% sugar and 60pg/mL Se at 28°C for 25h at 220 r/min  with the initial pH adjusted to 6.0 ~ 6.5. Under the opti-
mized conditions the biomass dry weight reached 8.2g/L and the Se content of the cells reached 2050pg/g  with organic and

inorganic Se contents being 91% and 9% respectively.

Key words selenium-enriched yeast breeding cultivation condition
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