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Culture of selenium yeast
and its application of the yeast to shrimp culture

CHANG Renr-liang, HAN Bae-ping, GU Rum-run
( East China Sea Fisheries Research Institute, CAFS, Shanghai 200090, China)

Abstract: The selecting experiment on utilizing starch wastewater by five Candida trepicalis strains and their
transforming of selenium were studied. The results showed that the strain of CY¥-173 produced more protein
and protein-form selenium than the others . The temperature tolerance test proved that the bacteria were able to
grow upto 33— 45°C. The growth rate slowed down when temperature were above 40 C and the growth was
inhibited at 45°C . An experiment concering the effects of pH and temperatures on their growth rate and the
amount of protein produced was also carried out in a standard 6-liter tun. The difference of growth rates of the
strains was not significant at pH 3— 5 , and they could grow normally at 33— 40°C . The amounts of protein
and protein-form selenium produced by the strains reached the highest level at 37 C . Feed with the selenium-
rich yeast was used in the culture of Penaeus chinensis . The results showed that the three groups fed with the
selenium-rich yeast ( containing 10% ,20%, 30% selenium yeast ) had better effects than the control group ,
and the group with 10% of the yeast ( containing 0. 6 X 10° selenium ) had the lowest feed ratio, 2. 56,
reducing 13.3% compared with the control group.
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( Candida tropicalis )

2

: (GSH-PX)
1
1.1
1.1.1
Y-1 :
Y-17 :
CY-2 :
CY-172 Y-17 ,
CY-173 Y-17 ,
1.1.2

0. 5g,7ZnS04 0. 01g, FeS0O4 0. O1g,
: 1L,
0. 05g, FeSO4 0. 05g, KH2PO4 1g, pH 4. 5
1.1.3
30~ 40h
2 . (2500 min” ", 10min),
BF [H 64
10mL, (3 000 r*min” ', 20min),

1.1.4
1.1.5

1.1.6
LKB 4400
1.1.7
(420nm)
1.2

1.2.1
712 . -9 20 .,

(SCP),

(PHGPX)

1L, NaSeO3 0. 2g, (NH4) SO4 3g, KH2PO4 25g, NaxHPO4 1. 25g, M gSO4
Ig, pH 6. 2(

6.8)

1g, NaSe03 0. 2g, (NHs) SO4 1g, MgS04 0. 05g, ZnS0 4

, 33T 20h,

105C ,

2.0mX1.,5mX 1.2m
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( 1.8~ 2. 1m’), 0. 153 3 hm’ 4/5~ 5/6
, 5~ 8,pHS8.0~ 8.3, 0.6~ 0. &ng‘L_l, 21.0~ 28.0C
1.2.2
( Penaeus chinensis) ,
1.2.3
10% 20% 30%
2
2.1
(2%) )
) , 2%
) ; . 3% )
1 , CF-2 , s
, 29.250% | , Tab.1 Culture results of five yeast strains
46.53Hg, Y1 Y17 (mg) (%) (%) (Mg
CY¥-172 -1 114. 1 57.03 40. 06 45. 48
; C-173 CY-2 118.6 59.30 39.25 46.53
, 43. 12% , Y-17 1.3 55. 65 41. 86 46. %9
49.15Vg , CY-172 110. 6 55.30 41.91 46. 35
CY-173 , CY-173 114.0 57.00 8.12 49.15
) : 2%
2.2 C¥173 2 CY1T3
, Tab.2 Culture results of stran C¥-173
i in wastewater containing starch under high temperature
’ (C) (mg) (%) (%) (Ho)
) 33 129. 8 64 4.3 53.17
) 35 110. 5 55.25 4.7 50. 55
) 37 133. 1 6. 55 p.49 56. 32
C¥-173 Y17 40 113.8 56. 90 45,44 51.71
32E17C, 4C ) %.7 4.8 0. 64 40.52
7l ; 45 0. 1 35.05 37. 67 26. 41
Y-17 , CY¥-173 : %
, 2
2 , CY-173 33~ 45C , 40°C , ,
45C ,
35~ 40°C 42.49% ~ 45.T1%,

50,55~ 56. 52He RC 3~ 8C,

D7
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H Tab.3 Variance analysis on gain rate of
P strain C¥173 under different pH value( %)
CY-173 , 6L T .
pH 3.03.54.04.550 pH 30 35 40 45 50
. . . . 1 13.46 13.85 1454 14.81 15.38
33C35C 37C 40C 2 14. 23 12. 82 15.12 13.8 14. 36
) 3~ 7 3 10.76  13.37 1213 13. 11 13. 64
pH ( 3) , CY173 € 3845 40.04 41.79  41.71 43.38 205. 43
€) 2 1478.4 1603.2 1746.4 1744.73 1831.8 21690.49
5 pH F 0.62 Fo.05 3. 48’ e 501.32 534.93 587.16 583.02 628.80 8454.%4
pH 3.0~ 50 , F
pH 4.25 4 1.06
pH ; 7.8 10 L0 062 Foos=3.48
, 4.5 21. 33 14
4 pH 4.5 C¥I173 (%)
Tab.4 Variance analysis on gain rate of strain C¥-173 at pH 4.5 under different temperature
(C)
by F
33 35 37 40
1 14.54 1231 12. ® 14. 46 10. 91 3 3.64
2 14.73 11.73 12. 07 14. 04
Fo.s= 4.04
3 13. 18 11.52 11.55 11. 96 5.9 8 0.75 4.8 F.oo= 759
0.00— "+
€ 2.45 35.56  36.31 40. 46 14.78
(e)? 1802  1264.51 1318 42 1637.01 6021. H 16.90 11
€2 02. 00 421.84 440.12 549.01 2013. 30
4 , BT 40C ,BC 5 C¥173
o Tab.5 Growth results of stran C¥-173
,40°C F=4.8 F
’ ? ’ 0.05 under different temperature
Fo.or, (C) 33 3 3 40
5 ,C¥-173 , (%) 4.15 11.85 1210 13.49
. (%) 46. 2 47.92 56.23 49. 58
37C ’ (Hg/g) 654.01 567. 85 680. 38 668. 83
(%) 0. 81 0. 67 0.68 0.77
(g (1009°" )
2.4 C¥173 Tab.6 Amino add composition of
different yeast (g (1009 ~ ! protein)
C¥173 CY-173 Y17
- ~ 9
.8, o
) 1. 7g, 2.6 1.6 1.8 21 0.6~2.4
. 4.9 7.1 5.5 5.1 2.3~5.6
’ 8.6 6.9 7.3 7.4 3.9~6.8
R 7.3 7.2 7.2 7.4 3.1~ 7.6
5.4 5.0 4.8 5.1 2.5~4.5
2. 5 6.5 5.4 5.5 5.9 2.5~5.1
1.0 1.9 1.6 1.8 0.4~ 1.7
5.1 5.2 5.2 3.7~ 4.2
’ 4.3 3.3 3.2 4.3 2.2~4.2
5 3.8 3.8 3.7 3.6
25%[8]’ 4.6 4.2 4.7 4.9
, 10% 20%  30% R
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0.6x10°1.2x10° 1.8x10°

R 7
7 ) ) ) )
, , 10% ( 0. 6x 10°)
, 2. 56, 2.9 13. 3%
7
Tab.7 Feeding results o P. chinensis fed with se-rich yeast feeds
1 2 3 4
(%) 10 20 30 0
40 40 40 40
(em) 6. 62 6. 81 6.80 6.73
() 3.48 3.79 3.77 3.49
()T 139. 26 151. 59 150. 92 146.31
40 37 40 38
(%) 100 92.5 100 95
(em) 8.71 8.96 8.70 8.72
(g) 8. 12 8.55 8.00 7.9
(g 324.8 316.25 320.8 300.2
(g) 185. 54 176. 03 169. 88 161.21
(g) 476 476 476 476
(g) 115. 09 109.2 105. 4 100
2.5 2.70 2.80 2.9
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