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Studies on Value-Added Utilization of Corn Steep Liquor,
a Byproduct of the Corn Starch plant

Part 2.

Cultural Condition of the Yeast in a CSL Medium
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Table 1. Relation Between Cell Number and Dry
Weight of S, cerevisiae IAM 4125 Culti-

vated in Lactate Medium on Each Culture

Time.
Time Cell Number Dry Weight
(hr) (cells/ml) (mg/ n‘ﬁ)
11 11X 108 0.6
14 19X 108 2.1
16 30X 108 3.3
18 43X 108 4.5
20 40X 108 4.4
22 40X 108 4.3
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Fig. 1. Correlation of Cell Number and Dry Weight of

S. cerevisiae 1AM 4125 Cultivated in the Lactate
Medium.
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Table 2. Change in Component of CSL Medium by Cultivating with S.

cerevisiae JAM 4125

Time ) NHz~N Total-N Lactic acid cells
(hr) pH (%) (%) (%) (g/100 ml)
0 3.8 0.053 0.514 1.75 0
16 4.8 0.056 0.506 0.84 0.65
20 6.5 0.055 0.448 0.28 1.25
24 6.8 0.053 0412 0.12 1.57
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Fig. 2. Effect of Concentration of Corn Steep Liguor
(CSL.) on Growth and Culture pH of S cerevisiae
IAM 4125

Concentration of CSL: —@——©@—; 6.1%
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Table 3. Effect of a Concentration of CSL on the Growth of S. cere-

visiae 1AM 4125,
COT:)C‘[egtSr?flon Dry Weight Yield? Culture Time®
(%) (g/ 100 ml) (hr)
6.1 16 0.26 14
87 2.2 0.25 16
125 29 0.23 20

1) Dry weight/ Concentration of CSL

2) It shows a time becoming of culture to pH 6.9.
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Table 4. Calculation of Kd on Various Condition
of Jar-fermentor.

Agitation Aeration Kd
(r.p.m.) (1/ min) (g-mol O,/ atm, min, ml)
200 10 0.7X107°
200 15 0.9X107°
300 5 15X107%
300 75 20X107°
300 10 2.3%X107°
300 15 27X107°
400 15 6.2X107°
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Fig. 3. Correlation of Agitation and Kd in Jar-

fermentor.
V: Aeration volume (V/ V).
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Table 5. Yield of S crevisiae IAM 4125 on Various Conditions.

Agitation Aeration (g.mlf)]d().,/ ells (g/100 ml)
(r-p.m.) (17 min) atom, min, ml) 13 hr* 16 hr*
200 10 0.7X1077 1.08 1.46
300 10 2.2X107°% 1.53 1.66
300 15 27%X107° 1.53 1.65
400 15 62X107° 1.57 1.66
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Fig. 4. Growth of S. cerevisiae IAM 4125 on Various
Conditions of Agitation and Aeration.
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Fig. 5. Time Course of the Culture of S cerevisiae
1AM 4125 with Lactate Medium.

Preculture (600 ml) of the yeast was inoculated in
the lactate medium (20 1), and cultivated at 30°C
with a jar-fermentor (30 1) at the conditions of
agitation (300 r.p.m.) and aeration (15 1/ min).
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Fig. 6. Time Course of the Culture of S. cerevisiae
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The condition of fermentation is the same as that

of Fig. 4.
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Fig.7. Time Course of the Culture of S cerevisiae

[IAM 4125 with CSL Medium.

The condition for fermentation is the same as
that of Fig. 4.
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Fig.8. Growth Rate of S. cerevisiae IAM 4125 in Lac-
tate Medium.
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Fig. 10. Growth Rate of S cerevisiae IAM 4125 in

CSL Medium.

Table 6. Specific growth rate (#) of S cerevisiae
IAM 4125 in Various Media.

Medium Doubling Time  Specific growth Rate
td (hr) #h™hH
CSL 3.0 0.231
Lactate 5.0 0.139
Glucose (G) 3.0(G) 0.231 ()
+
Lactate (L)* 6.5 (L) 0.107 (L)

* Diauxic growth was observed in this medium.
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Summary

In the provious paper, we dealt with a selection of yeast well-grown in CSL and Suaccharomyces cerevisiae IAM 4125
was adopted because of an excellent consumption of lactic acid and a good smell as fodder for animal.
In this paper, we studied the cultural conditions of S. cerevisiae IAM 4125 using a jarfermentor (30 /) on the three
media; CSL, lactic acid and lactic-glucose medium.
The results obtained are summarized as follws:
1. The optimum concentration of CSL for the yeast culture was 6-7%.
Oxygen transfer rate coefficient (Kd) of the jarfermentor was mainly decided by agitation and minorly by aeration.
3. The optimum Kd for the yeast culture with the jarfermentor was 20X 107% g-mol O,/atom, min, m/, and this
value was obtained at an agitation of 300 r.p.m and an aeration rate of 1/min.
4. Yield of the yeast did not increased in the higher Kd condition.
CSL medium is better than the lactic acid medium for lactic acid consumption by the yeast.
6. Specific growth rate (x) of the yeast on the three media (CSL, lactic acid and lactic acid-glucose) were 0.231 h™ 7,
0.139 h™?, and 0.107 h~'4-0.231 h ™!, respectively.

N





