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Studies on Breeding of Selenium—Enriched Yeasts

ZENG Li-hua', MA Ping-mei', LI Wei"', HUANG Chong-bo*, ZHANG Chun?,
CHEN Gui-ying', GE Fang—lan', TANG Ling*, KUANG Sheng—yao®

(1. College of Life Science,Sichuan Normal University,Chengdu 610068, China;2. Sichuan Animtech Feed CO.,
LTD, Chengdu 610066, China)

Abstract. 36 yeast strains were subjected to analysis of Selenium —resistance,and a Selenium —
resistant and Selenium —enriched Candida tropicalis strain named 1254 ,was obtained,whose Se
content and biomass were 5.48 mg/l and 4.1 g/l,respectively. The strain 1254 was subjected to
genetic breeding via N-methy—N-nitro—N- Nitrosoguanidine (NTG) and UV irradiation mutagenesis
successively,to screen high Selenium —resistant and ethionie —resistant mutants. As a result,A
mutant 1254-6-1 was obtained ,and the biomass,total selenium content,organic selenium content
and conversion rate of organic selenium increased to 7.60 g/1,5 626.00 pg/g,4 879.99 pg/g,
86.74% ,much higher than that of the parent strain. Especially,the content of methionine and
cystine were increased by 135% and 194.10%.

Keywords: selenium—enriched yeast,breeding, organic—Se , methionine , cystine
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b

% , 7
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b

(NTG) .

1973
FDA

[1-2]
b

21
b

[6-7]
b

20

[10]
]

[9-10]
’

T
1.1

8

[8-9]
o

72

[11-

3

10
; :2
(Candida tropicalis ) ,2
(Saccharomyces cerevisiae ) ,2
(Candida utilis) , (Saccharomyces

warum) | (Hansenula anomala) |
(Torulopsis candida) |
(Schizosaccharomyces pombe) 1

1.2

1.2.1 YEPD # YNB 3 &

[14-15] 1.8%

122 BHFRSBRAR (Emaaiik)

(g/L): 5¢, 10 g,
(K,HPO,-3H,0)1 g, (MgSO0,-7H,0)0.5 g,
15~20 g, 1 000 mL, 0.1 g;
(1%
)3.3 mL,
121 C 20 min;
1.2.3  TABER s M 0F 3 AR YEPD
124 CTHRABMRFIEREHFA YNB
13
3,3'- (DAB) : Fluka
DL- :Sigma
1.4
2g,
YEPD ,30 °C, 2 h,
0.2 mL
30 C, 24 h,
1.5
, Se** 0.10,20.40.,60 .80,
100,120 pg/mL
10
0.2 mLL
,30 C ,48 h
100 mL
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500 mL ,30 °C,200 r/min
1.6
[14-16], 3,3’ -
1.7
4 000 r/min 10 min,
3 ,65C
(g/L) o
1.8
1.9
1.9.1 A AN E T R T AR ER AN A M T i
,4 000 r/min
10" /mL, 0.5 mL, ,35C
1h, 80% .,
Se* 80 pg/mlL
48 h,

1.9.2 EINEKF T A TR R ik

05.1.1.5.2253¢/L  YNB

( 2 ), 48~72

107 /mL, 6 mL

9 cm
25 cm
60 s, 80% ,

48 h,
||||||||W|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
2.1

8 3 26
10
36 36
3 Se* 80 g/

mL o ,  Se*
20 pg/mL
, o Se* 20 g/
ml 5 Se*t
40 pg/ml.  , 14 s Se*
80 wg/mL
,36 3 )
Al-2, 1254,
Y-3, Se* 100 pg/ml.,
3
L,

Table 1 Screenlng of sodium selenite—resistant strains

Al-2 3.04 614 73 316 77 297.96 48.47

1254 4.10 712.52 190.53 521.99 73.26

Y-3 2.32 758.15 403.71 354.44 46.75
1 , 1254

N 4.1
o/L..521.99 wg/g.73.26%
1254
2.2

1254
Se* 80 g/
mL
12
1254-6,
2,
2 1254 1254-6

Table 2 Biomass and selenium content of the parental
strain 1254 and mutant 12546

/
e =
4.10

712.52 190.53 521.99 73.26

1254-6  3.56  4694.00 663.26 4030.74 85.87
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2 , 1254 ,
1254-6 13.17%, 1254-
6 N
1254 659 772 (117
1254-6 o
2.3
231 AR S T 1254-6
, YNB
, 48~72h , o
1.0 g/LL , o
1.0 ¢g/LL
232 ZHEABRILHEMRGTHLE  1254-6
) 1.0 ¢g/L
YNB , 72 h, ,
, 37, 1254—-
6-1 1254-6-37,
, 48~72 h, 3 o
16 ,
1254-6-1 , 3 o

3 1254-6-1
Table 3 Biomass and selenium content of mutant 1254—6-1

1254-6-1 7.6 5 626 4 879.99 86.74
3 , 1254-6 1254
6-1 . .
213 120 121
101 . 1254 ,
1254-6-1 . .
185 790 935 118
, 7.60 g/L..5 626.00 pg/g .4 879.99 pgls.
86.74%.,
1254 ,
, . 1254

24
1254-6-1
1254 )
4,
4 1254-6-1 1254
Table 4 Content of amino acids of mutant 1254-6-1 and

the parental strain 1254

3.57 3.94 110.4
1.90 2.06 108.4
1.93 1.94 100.5
6.57 6.62 100.8
1.84 2.07 112.5
2.40 2.44 101.7
0.17 0.33 194.1
2.29 2.92 127.5
1.57 1.83 116.6
0.59 0.80 135.6
2.45 2.58 105.3
0.95 1.33 140.0
1.58 1.68 106.3
3.61 3.85 106.6
0.83 0.85 102.4
2.58 2.71 105.0
1.60 1.63 101.9
36.4 39.6 109.0
4 ,
1254-6-1,
135%, 194.1%, )

[8-9]
b
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