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Production of Candida utilis Biomass on Chinese Cabbage Juice
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Abstract

The possibility of using Chinese cabbage juice as a substrate for the production of Candida utilis
cell mass was explored. Dry cell weight production and cell yield coefficient were 1.35-1.45 g/100
m/ undiluted juice and 47-50%, respectively, when C. utilis was grown by shake flask culture at 30
for 24 hr on more than three-fold diluted Chinese cabbage juice to make the final sugar content
be equal to or less than 1.0%. Supplementation of glucose(2%), KH,P040.2%) and (NH,),S040.2%)
to three-fold diluted Chinese cabbage juice did not enhance the dry cell weight yield or the protein
content of the yeast cell, while supplementation of yeast extract(0.2%) and peptone(0.2%) increased
dry cell weight production and protein content but not as much as the amount of each nutrient added.
It was found that Chinese cabbage juice was an excellent substrate for the cultivation of C. wtilis.
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Fig. 1. Relationship between soluble solid content and
total sugar content of different kinds of Chinese cabba-
ges

Table 1. Dilution effect of Chinese cabbage juice (CCJ) on sugar utilization, dry cell weight production and cell

vield coefficient

Total sugar (%)

Dry cell weight Cell yield coefficient

Before yeast growth After 24 hr of yeast growth (/100 m)) (%)
Undiluted CCJ 30 0.14 0.50 17
2Xdiluted CCJ 15 0.08 048 34
3Xdiluted CCJ 1.0 0.04 0.45 47
4Xdiluted CCJ 0.75 0.02 0.36 49
5Xdiluted CCJ 0.60 0.02 0.29 50
6 X diluted CCJ 0.50 0.02 0.24 50
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Fig. 2. Growth of Candida utilis on Chinese cabbage
juice(CCJ) of different strength
O—0; undiluted CCJ, 0—0; 2Xdiluted CCJ, A—na:
3Xdiluted CCJ, ®—@; 4Xdiluted CCJ], m—m: 5Xdilu-
ted CCJ, m—m; 6Xdiluted CCJ

1 i
20 24 28

Ditution of Chinese radish juice(Times)

2 4
06 2 — 8 60
‘8 £
) <
= H
S 9
3 2
3 3
-— (3]
8 b
- ]
o -—
. 3
\ Q
o1} . {10
L e -
3 2 1 [o]

Total sugar content(%)
Fig. 3. Biomass yield and cell yield coefficient when
Candida utilis was grown on Chinese cabbage juice of
different strength
O—0; biomass yield, 2A—2; cell yield coefficient. Arrow
indicates the optimum total sugar content of diluted cab-
bage juice and optimum dilution ratio of cabbage juice
for the most efficient production of Candida utilis bio-
mass
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Fig. 4. Time course of changes in pH, absorbance, total
sugar, soluble solid during the cultivation of Candida

utilis on three-foid diluted Chinese cabbage juice
*1—2; soluble solid, C—O; absorbance, J—23; pH,
A4 total sugar
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Fig. 5. Production of yeast biomass depending on the
strength of Chinese cabbage juice (CCJ)

_J—7J; yeast dry cell weight/100 m/ diluted CCJ, O—C;
yeast dry cell weight/100 m/ undiluted CCJ
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Fig. 6. Effects of nutrient addition on the growth of
Candida utilis on three-fold diluted Chinese cabbage
juice
O—0O; control (three-fold diluted Chinese cabbage
juice), @—@; peptone (0.2%), O—0O; KH,PO,, O—0;
(NH,):80,, A—24; yeast extract (0.2%), M—R; glucose
(2%}

Table 2. Effect of nutrient supplementation to three-
fold diluted Chinese cabbage juice (CCJ) on the produ-
ction of cell mass and protein

Drycell  Drycell weight Crude
Nutrient weight produced from protein
supplemented  (g/100 m/)  undiluted CC] content
(g/ml) (%)
3Xdiluted CCJ 045 1.35 45
(control)
KH,PO, 0.40 1.20 35
(0.2%)
(KH4).S0, 043 1.29 53
(0.2%)
Yeast extract 0.54 1.62 50
0.2%)
Peptone 0.50 1.50 52
(0.2%)
Glucose 045 135 46
(2.0%)
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