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A Study on the Effect of Initial pH and Cultivation Temperature of Substrate on the
Biomass Production and COD-reduction in the Yeast Cultivation in Sugar Beet Stillages
Ki Young Lee™
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ABSTRACT

Sugar beet stillages were used as a substrate for the production of single cell protein by the
thermotolerant yeasts Candida rugosa, Kluyveromyces marxianus and C. utilis.

The biomass production increased in accordance with the increase of pH—value, but protein
content decreased. C. rugosa showed the highest crude protein production as 3.68g/l and C.
utilis 2.9g/1, Kl. marxianus 2.30g/1, respectively. The rate of COD reduction in stillage versus
crude protein production of C. rugosa showed the highest value as 0.35~0.39¢/1 as a good strain

for single cell protein production using sugar beet stillages.

Keywords : sugar beet stillage, yeast biomass, COD reduction, Candida rugosa, Kl marxianus,
C. utilis
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[Table1] Vitamin Mixture for the Study of Vitamin Requirement

Vitamin Concentration(mg/I)
D—biotin 50
Niacine 10
Ca—pantothenate 6
Pyridoxine—HCI 40
Thiamine—HCI 30
Inositol 100

[Table2] Trace Element Mixture for the Study of Trace Element Requirement

Trace element(mg/I)

Concentration(mg/I)

HaBOs 2.0
ZnS04 * 7TH20 1.0
MnSO4 4H,0 1.0
FeCls « 6H0 0.5

NaxMoQj + 2H.0 0.5
NaJ 0.3
CuS04 * 5H20 0.1
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[Table 4] Influence of pH Value of Stllage B on the Yeast Biomass Production and
COD-Reduction in the Sugar Beat Stillages by Some Yeast
pH - i
Yeast strain : - bmp, g/l | cpc, % | cpp, o/l Leb rsduchon /SR [ A——
begin | final (%)
4.0 7.5 9.02 38.7 3.49 37.7 0.37 0.14
4.3 8.6 9.78 37.6 3.68 41.9 0.36 0.13
C. rugosa 4.5 7.5 9.29 38.0 3.53 40.1 0.35 0.13
5.0 9.2 9.18 35.1 3.22 37.2 0.38 0.13
5.5 9.3 8.93 34.8 3.11 35.83 0.39 0.13
4.0 8.0 4.79 40.7 1.95 35.5 0.21 0.08
4.3 7.5 6.23 37.5 2.30 39.0 0.24 0.09
Kl. marxianus| 4.5 7.8 5.90 36.1 2.13 39.8 0.23 0.08
5.0 8.9 6.06 36.1 2.19 36.6 0.25 0.09
5.5 8.9 5.64 36.7 2.07 33.7 0.26 0.09
40 | - - - - - - -
4.3 6.0 4.82 51.6 2.48 23.2 0.32 0.16
C. utilis 4.5 7.9 6.65 43.7 2.90 35.3 0.29 0.13
5.0 8.9 7.02 40.9 2.87 37.7 0.28 0.12
5.5 8.8 7.00 40.9 2.86 35.9 0.30
bmp(g/l) : Biomass production, cpc(%) : Crude protein content,
cpp(g/l) : Crude protein production, phosphate added(0.5 g/I) as ortho—phosphate
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Biomass Production and COD-Reduction in

the Sugar Beat Stillages by the Yeasts C. Rugosa and Kl. Marxianus

Tfeg])p Yeast Stillage fg:' bmp(g/1) | cpc (%) [cpp (g/1) red&ggn(%) Yompicod | Yepp/cod
C. rugosa A 7.6 7.67 36.7 2.81 36.7 0.42 0.16
B 7.9 9.84 39.6 3.90 38.5 0.39 0.16
30 Cio 8.6 19.73 32.3 6.37 47.8 0.46 0.15
Kl. marxianus A 6.8 5.90 35.0 2.07 35.0 0.34 0.12
B 6.7 6.81 37.0 2.52 36.5 0.29 0.11
Cio 7.6 17.50 31.0 5.43 46.6 0.42 0.13
C. rugosa A 8.1 7.33 35.9 2.63 38.8 0.38 0.14
B 7.6 9.59 37.0 3.55 40.1 0.37 0.14
35 Cio 8.3 18.82 33.2 6.25 52.3 0.40 0.13
Kl. marxianus A 7.0 5.50 35.2 1.94 33.7 0.33 0.12
B 6.6 6.25 36.6 2.29 36.8 0.26 0.10
Cio 7.4 16.75 32.3 5.41 46.5 0.40 0.13
C. rugosa A 7.3 7.01 36.4 2.55 38.4 0.37 0.13
B 7.5 9.42 35.4 3.33 39.8 0.36 0.13
40 Cio 7.7 1717 31.9 5.89 49.0 0.39 0.12
Kl. marxianus A 7.2 4.60 36.2 1.67 35.4 0.26 0.10
B 6.9 5.98 34.9 2.09 36.7 0.25 0.09
Cro 7.3 14.82 31.9 4.73 46.0 0.36 0.11
C. rugosa A 7.4 5.16 35.5 1.54 27.3 0.38 0.14
B 4.3 2.30 35.4 1.01 9.4 0.37 0.13
42 Cio 6.0 13.42 31.4 4.21 34.9 0.43 0.13
Kl. marxianus A 7.2 4.48 34.9 1.56 28.7 0.31 0.11
B 6.3 4.83 35.3 1.71 24.9 0.30 0.11
Cio 7.5 12.00 31.4 3.77 38.0 0.35 0.11
45 | Kl. marxianus A 71 4.36 35.2 1.53 34.5 0.26 0.09
bmp(g/l) : Biomass production, cpc(%) : Crude protein content,
cpp(g/l) : Crude protein production, phosphate added (0.5 g/I) as ortho—phosphate
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