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Abstract: Effects of different pH control modes on yeast cell growth, glutathione biosynthesis and organic selenium (Se) transformation
during fed-batch culture of Se-enriched Candida utilis were investigated. Based on the results derived from both flask culture and batch culture,
the fed-batch culture was carried out to improve the performance of Se-enriched C. utilis. A two-stage pH control strategy of shifting pH from
3.5to 5.5 at 12 h (pH 3.5—5.5) was found to be the optimum condition for the increase in intracellular GSH and organic Se contents of
Se-enriched C. utilis. The maximal intracellular glutathione, organic selenium content and organic selenium bioconversion rate of 13.09 mg/g,
1.88 mg/g and 94.69% were achieved, respectively, under pH 3.5—5.5. According to the assay of key enzyme activity involved in glutathione
biosynthesis, the measurement of intracellular oxidoreductases, and the determination of energy metabolism substance ATP, the two-stage pH
control strategy of pH 3.5—5.5 was found to favor the increase in catalase activity and the decrease in malondialdehyde content of Se-enriched
C. utilis. Results indicated that pH 3.5—5.5 provided appropriate intracellular redox environment for selenium assimilation and transformation,
as well as glutathione biosynthesis and accumulation, all of which ultimately improved the performance of Se-enriched yeast.
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Table 1 Kinetic parameters involved in fed-batch culture of Se-enriched C. utilis under different pH control modes

a2 Ak pH =47 X,
pH3.5 pH5.5 pH 3.5—5.5%* pH 5.5—53.5%*
&R B IRE (g/L) 97.90+£0.23 98.70+0.17° 97.80+0.25° 99.60+0.31°
RA@IeTRE/(gL) 40.20+1.12° 40.66+0.97 29.96+1.09° 12.42+0.67°
&K GSH /i K&/ (mg/L) 337.01+6.33" 331.92+12.71° 355.37+15.44° 89.87+10.68"
R ANMLA GSH 4-&/(mg/g) 9.8240.14° 10.06:0.22° 13.09+0.08° 8.63+0.28°
T E(g/g) 0.41+0.01* 0.41£0.01° 0.31+0.01° 0.13+0.01°
GSH ##%/(mg/g) 3.44+0.06 3.36+0.13° 3.63+0.16 0.90+0.11°
w7 5% % [g/(L-h)] 1.68+0.05 1.70+0.04" 1.25+0.05° 1.04+0.06°
GSH % /*3% % /[mg/(L-h)] 9.36+0.18" 10.06+0.38* 9.87+0.43* 7.49+0.89°
HHFEL T /(mg/g) 1.50+0.06" 1.560.04° 1.88+0.04° 1.14+0.02°
HAFESEACT (Y, 86.02+0.61° 85.69+0.54° 94.69+0.42° 21.67+0.24°

Er MR E F AR AR FLHEIR A 36 h; *rpH pakatiE A 12 h; Bl—47F RRANB F AR EEHEF (p<0.05) .

A LUE Y, B R 4 B REAEfE 5 pH 3.5 A1 5.5
N A KA DU A — L, 0T B I7E 24 h WA
BAME (2940 g/L); [FIRF, GSH ARG MEP GSH &
VAN 2 UUA VIR SR B E R GR

Do #R1, pH UIEM4afEK. GSH &bl
WA S AR R AR R4 . 7F pH 3.5—5.5 I,
B A REA AR S BB e, e RAHRE T 2 R
2996 g/L, LUTEZE pH 2448 T RIS RAK T4 25%.
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Fig.4 Activities of y-GCS in Se-enriched C. utilis
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Fig.7 Intracellular ATP levels of Se-enriched C. utilis
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