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Abstract

In this experiment, we tested various nitrogen sources and then culture condition
was optimized for industrial applications. The batch culture of Candida
magnoliae SR101 grown in a defined medium supplemented with light steep
water (LSW) as a sole nitrogen source showed a relatively high yield of
erythritol production (53%4), which was slightly higher than that using yeast
extract as a nitrogen source, while the productivity and cell mass were
maintained at similar levels. For the optimization of culture condition, the batch
culture was performed. When the concentration of LSW was 65 mL/L in the
defined medium containing 250 g/L of glucose, the concentration, yield and
productivity of erythritol were 110 g/L, 44%, and 0.66 g/L-hr, respectively. The
high yield and comparable productivity obtained with a cheap nitrogen source
could be expected as a basis for the mass production of erythritol in the

industrial scale.
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ammonium sulfate, 0.4 g/L MgSO.7H:0Z 7]& ZFujx 2 3]' o] F3y3}FA ol

Fermentor ®#l%& 25 L jar fermentor(KFC)el 1.2Le] wjz]& @1 28C, 1 vvm,
500 rpm ZAoll A 835k )
TAE 2382 620 nmellA] FF=E A3 Erythritole]l A #F &4 NH.

column(Shisheido, Japan)< 7}#l 1 WatersAte] HPLCE o] &3lo] ATt &
AMzZDL 40CE column =52 FA A A acetonitrileZ} 2] v]&o] 8: 2 A &
o2& 14 mL/min2 Z2F9HA RI detector®2 ®A3tdct F7]2 EMe

HPLC(Waters, USA)Z A}€3t92m, colunn®Z:E Aminex' HPX-87H

column(Bio-Rad, USA)& Al&stlon, o]F4o2= 5 mMe H:SO; &< 06

mL/mine2 E2WAA 210 nmelA FZFE=E ZSAH3AS. Glucose F=&
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9l yeast extract® thA| T "P"’J% 1'5\_"19] AR digt A7E s 274 S5

+22E dEo 7t AoA FAEZ WA EE light steep water(LSW)7F 713
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F&H Aol Z7F 449%9F 066 g/L-hrZ2 =2 ollomE 3]&2 uj
C/N ratio 33 € 4 %7] glucose?] F%t& 250 g/L2 A A HTable 3,
Figure 1).
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Table 1. Effect of nitrogen sources on the cell growth and erythritol production.

Erythrtiol Culture
f W .
gf?ﬁi—fe N-Conc.  Hmax ](DgC/L) Conc. Yield Productivity Time
(g/L) (%) (g/L-hr) (hr)
Yeast extract 5 ;
(Difco  iib) 5 g/L 0.16 53.6 1255 47 0.65 192
Yeast extract 5 ;
(ChoHung i) 5 g/L 0.08 44.8 121.0 48 0.59 205
Yeast extract -
(Gist k) 5 g/L 0.07 46.3 1339 54 0.62 216
CSP -
(Marco i) 125 g/L 0.05 60.9 87.2 35 0.56 157
CSL osemI/L 011 624 855 35 059 145
(Sigma il)
stfli?ﬁ)B“X) 437 mL/L 009 459 1316 53 052 253
Urea s 5 ;
(Sigma iH) 0.98 g/L 0.06 19.8 18.6 18 0.08 240
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Table 2. Effect of light steep water concentrations on the erythritol

during the hatch fermentation of Candida magnoliae SR 101

production

Concentration of LSW (mlL./L)

43 48 65 87 108
(C/N=50) (C/N=45) (C/N=33) (C/N=25) (C/N=20)
Erythritol Conc. (g/L) 129.38 112.00 110.118 88.03 83.78
Yield (25) 52 45 44 35 34
Productivity (g/L-hr) 0.57 056 0.66 0.54 0.66
DCW (g/L) 47.60 48.68 49.96 56.59 60.65
Fermentation Time 233 hr 194 hr 168 hr 158 hr 145 hr
Table 3. Effect of initial glucose concentration on the erythrtiol production
during the batch fermentation of Candida magnoliae SR 101
Concentration of Glucose (g/L)
250 300 350 400
Erythritol Conc. (g/L) 110.18 110.23 146.53 174.06
Yield (%) 44 37 42 44
Productivity (g/L-hr) 0.66 053 0.64 0.57
DCW (g/L) 49.96 58.73 66.75 71.90
Fermentation Time 168 hr 218 hr 240 hr 302 hr
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Fig 1. Profile of cell, erythritol, glucose concentration and pH during the batch

fermentation in defined medium containing 250 g/L glucose and 65 g/L LSW
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