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H AR, B R BR (Se—methylselenocysteine) , it o & BERAL T35 S Bt B A RF 6
A BB AN R TR T Rk e s Kak B R AL A S R B R R 6 BB 4R 5
AT EHKRG MG FE | F3) R EHMIEHEEEN 047 mg/(g-h), KEEF AR AR AT
LR AR GBI RAEANE DA RO E KB ENRBABT I AR TRHABRR
iR B | ) BE VA PC ARG E AL ik B ARG IR R BB AN S R e B, SRR S W HEE AL
AEH 0.8 L/h 8,47 2) T 5k K 89 A HLAG & 7= 3% JE (organic selenium productivity) , 214 % 10.16
mg/(L-h), @it s 3 H AR LI, R mEX ble ik A mEX B4, 2 REW, S
R A KR & u=0.08 h™' ATt L b e S RHAFRBA R, [ 2] T R KA P L IR
JE, AR A 12.55 mg/(L-h), S &4 T, R AWM BB AR R T RIELE 356 o/L, M +FH
MBI 2 5 A 4 937 pglg, £ F T AR FE AR F 09 R 2 & S 72%, 80 A 3 555 pefg, R
PART TR BB, T AR E RN E 2 465 %) 8 189 pefe.
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Se—Methylselenocysteine Production by Saccharomyces cerevisiae XM2-9 Using
Fed-Batch Fermentation Mode
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(1. AUCH International Trading Pty Ltd, Sydney, NSW2000, Australia; 2. Putian Institute, Putian 351100, China;
3. Chongqing Medicine and Nutrition Centre, Chongqing 402260, China)

Abstract: The mutant of Saccharomyces cerevisiae XM2-9 has been used for the production of
Se-methylselenocysteine by fed-batch fermentation. First, the optimal medium and sulfur
concentration were obtained by batch fermentation. The specific growth rate of cell at different initial
disodium selenite concentrations was calculated. Meanwhile, the specific selenium consumption rate
(SSCR) was calculated under different concentrations of magnesium sulfate, and the highest SSCR of
0.47 mg/(g-h) was achieved. Afterward, Se-methylselenocysteine production was carried out using a
fed-batch fermentation mode. At first, the glucose medium was used as the feeding material. Then
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three flow rates were selected to carry out the constant flow test according to the calculation of the

specific growth rate of the yeast cell. Simultaneously, the flow rate of disodium selenite solution was

controlled via SSCR. The highest organic selenium productivity of 10.16 mg/(L-h) was achieved

when the flow rate of glucose medium was 0.8 L/h. It was found that the exponential flow mode was

better than the constant speed flow mode based on the study on glucose flow. The experimental

results showed that the exponential flow rate set at u=0.08 h' resulted in a maximum production

intensity of organic selenium, which reached 12.55 mg/(L -h). Under the optimized conditions, the

final concentration of yeast cell was 35.6 g/L, and the organic selenium content in the cell was 4 937

prg/g. Among them, 72% of total selenium compounds were in the form of Se-methylselenocystein

(3 555 pg/g). The final concentration of Se-methylselenocystein reached 8 189 wg/g based on the

molecular weight conversion.

Keywords: Se-methylselenocysteine, organic selenium productivity, fed-batch fermentation mode,

specific selenium consumption rate
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Fig. 1 Batch fermentation of S.cerevisiae XM2 -9 in

glucose medium with different initial selenium

concentrations
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Table 1 Parameters of selenium yeast fermentation with different initialselenium concentrations
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Fig. 2 Batch fermentation of S. cerevisiae XM2-9 in glucose
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Fig. 3 Selenium yeast batch fermentation by S. cerevisiae
XM2 -9 in glucose medium with normal and low

sulphur concentrations
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Table 2 Determination and calculation of fermentation parameters of selenium yeast with different initial sulphur

concentration
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Table 3 Selenium yeast production by fed—batch fermentation under different flow rates
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5 2 A P A LA 5 VR /() 4 463 3 790 2953 4937 4256

F S A% 2 I 2 o 4 VR (/) 7 403 6291 4 898 8 189 7 060

A HLA A 72 8 /(mg/ (L-h) 9.16 10.16 9.69 12.55 12.17

0.6 L/h B 5 2 () TR 5 o vk B 3k 3] 34.2 o/, A AL
il T A B IR B 4 463 we/g, KRR WA K A HL
Tl £E P2 55 N 9.16 mg/(L+h) ; 43N 84 in 2l 1 L/h
B, TR A AR TR B A K TR B A AR 1 U
SR AF PR FE N R A LA A 5 A
#1969 mg/(L-h) , {H 2 R A 5T vk BE AR 328 ¢/L.,

AT HLAM ot 5t 5 B IR 2 2 953 pefes MmN
J90.8 L/h B, A A R R A TR A Z (8],
A 200 i XoF T Pty WA ST TSIV A7 R A o SR DG L, A AL
G A4 = i e JHL Al A 90 A 1 AT BILAT A e R R
iKE) 10.16 mg/(L-h), & Be4h o0 sy Rk A TR 44 o 1t
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Fig. 4 Fed-batch fermentation with a constant feeding at
different flow rates of 0.6, 0.8 and 1 L/h
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Fig. 5 Fed-batch fermentation with an exponential feeding
at different flow rates set at £#=0.08 h~' and pu=
0.1 h™ respectively
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Table 4 Determination of organic selenium metabolites in selenium yeast product
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