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Optimization of Culture Conditions and Nitrogen Sources for Production of Erythritol by Candida magnoliae.
Koh, Eun-Sungl, Kwan-Hoon Moon, Ki-Cheol Han, Yeon-Woo Ryu?, and Jin-Ho Seo. Department of
Food Science and Technology, and School of Agricultural Biotechnology, Seoul National University, Suwon 441-
744, Korea, 'Interdisciplinary program for Biochemical Engineering & Biotechnology, Seoul National University,
Seoul 151-742, Korea, 2Department of Molecular Science and Technology, Ajou University, Suwon 442-749,
Korea — Culture conditions and nitrogen sources were optimized for production of erythritol, a natural sweetener,
by Candida magnoliae M26. The optimal culture conditions were [ound to be culture temperature of 28 °C, initjal
pH of 7, aeration of 1 vvm and agitation speed of 500 rpm in a 2.5 1 jar-fermentor. Glucose was chosen as the best
carbon source based on cell growth and erythritol productivity. Light steep water (LSW) and corn steep liquor
(CSL) which are by-products in starch processing from corn were tested as a nitrogen source substitute for yeast
extract. The use of either LSW or CSL did not change the fermentation performance. The experimental results using
LSW and CSL showed 1.5 times higher in cell growth and almost the same value in erythritol productivity com-
pared with the contro] fermentation using yeast extract as a nitrogen source. These results suggested that either LSW
or CSL could be used as a nitrogen source in a large-scale fermentation for erythritol production.
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Table 1. Effects of initial pH on ccll growth and erythritol pro-
duction by C.magnoliae M26 grown at 30°C

Initial pH Dry cell weight (g/1) Final erythritol concentration (g/1)

4 18.9 12.6

) 21.4 21.4

6 24.0 21.6

7 22.6 23.5

8 22.8 18.6
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Fig. 1. Effect of pH on erythritol production in jar-fermentor

scale by C. magnoliae M26.
A : slucose, @: optical density at 600 nm, 4 erythritol, ---: pH.
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Table 2. Effects of temperature on cell growth and erythritol pro-
duction by C. magnoliae M26 grown at initial pH 6.0

Temperature  Dry cell weight Final erythritol concentration
(°C) (&) &)
24 18.2 15.4
26 18.2 25.0
28 24.1 25.0
30 218 20.7
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Table 3. Effects of aeration and agitation speed on cell growth and erythritol production by C.magnoliae M26 grown at initial pH 7.0

and 28°C
Dry cell weight (g/1) Final erythritol concentration (g/l) Erythritol productivity (g/1-h)
0.75 293 131.2 0.55
Aeration 1.00 357 143.3 0.70
(vvn) 1.50 31.7 115.0 0.54
2.00 32.1 111.8 0.58
Aitati d 400 39.0 103.5 0.50
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g (rpm)p 500 35.7 1433 0.70
600 33.1 120.7 0.66
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Fig. 2. Effects of various sugars on erythritol production by wild type C. magnoliae and its mutant C. magnoliae M26.
(A-1) glucose in C. magnoliae, (A-2) glucose in C. magnolice M26, (B-1) fructose in C. magnoliae, (B-2) fructose in C. magnolice M26, (C-1)
sucrose in C. magnoliae, (C-2) sucrose in C. magnolige M26. O: sucrose,V: fructose, 4: glucose, @: dry cell weight, l: glycerol, 4:

erythritol.
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Fig. 3. Effects of various nitrogen sources on erythritol pro-
duction by C. magnoliae M26. (A) LSW 4.0%, (B) CSL 1.2%,
(C) yeast extract 1.0%.

A : glucose, @: dry cell weight, Il : glycerol, 4 : erythritol
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Table 4. Comparison of various nitrogen sources on erythritol production by C.magnoliae M26 grown at initial pH 7.0 and 28°C

Medium composition (%)

Final erythritol concentration (g/1)

Erythritol productivity (g/1-h)

1.0

. 1.2

Corn steep liquor 16
(CSL) )

2.0

32

. 4.0

Light steep water 48
(LSW) ’

5.6

Yeast extract 1.0

60.2 0.358
66.1 0.403
50.5 0.300
55.8 0.332
33.1 0.197
49.4 0.294
57.7 0.343
56.7 0.337
554 0.329
40.9 0.243
68.8 0.409
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