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Abstract

Experiments were carried out to investigate the selection of industrial medium and
optimization of fermentation process for the production of erythritol by Candida
magnoliae SRI101.

In the batch fermentation, light steep water(LSW) was the best nitrogen source for
the industrial production of erythritol. 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, 44% of erythritol yield with 110 g/L
of erythritol concentration and 0.66 g/L-hr of productivity, respectively were obtained.

Two-stage fed-batch culture was performed to improve the volumetric productivity of
erythritol. High density cell culture in the growth stage was performed by batch type
with 100 g/L glucose and 500 mL/L LSW concentration, respectively. The cell yield
was 0.72 g-cell/g-glucose. Productivity of erythritol was increased and concentration of
organic acids such as gluconic acid and acetic acid were decreased when initial pH of
6.5 controlled by 28% ammonia water. For increasing yield of erythritol, glucose
concentration in the production stage was tested. 37% of total erythritol yield with
186 g/L of erythritol concentration and 1.66 g/L-hr of erythritol productivity were
obtained when 820 g of glucose powder was directly added for making up 450 g/L of

glucose at production stage.
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1. Glucose, Glycerol, erythritol®] A&, A4 241> NH2 column(Shisheido, Japan)
S o] &3} HPLC (Waters, USA)ol| 4] RI Detector2 =43}, F7]4He] E4L&
HPLC (Waters, USA)S A}23}900 1, column® 2% Aminex' " HPX-87H (Bio-Rad,
USA)E AME3le o]54o2 5 mM HSOs €98 0.6 mL/min® 2 2 HUHA
210 nmo|A FFEE S AT

2. #A%F Z4L spectrophotometer (UV-1201, Shimadzu, Japan)S A}-&3}e] 620
moAN FEFEE S/ T, T3 Ax FAFY EEJAEL o] L35o Al
=439t} olwWl, Candida magnoliae SRI0IS] 7AZ TA|ZHL o1 e Ad)
ofsta] AlqkE Aok

Dry cell weight (g/L) = 0.249 x ODso

3. &4 wjge 7|2 daHA(D-glucose 250 g/L, yeast extract 5.0 gL,
KH,PO; 5.0 g/L, (NH4):SO4 2.0 g/L, MgSO4 - 7 H,O 04 g/L)12 LE 25 L ¥ax
(KoBioTech, Korea)o] ¥ Ed3t & 28CollA 500 rpme] wytEE 9} 1.0 vwmy
E712Ad A 43S FPsHt. 27]) pHE 4N NaOHE 0|83} 7002 23
SR o foam ZA-L organic base¢l neoring 3u] 3| Aste Al &3tHT {714
Hj kS 9%k v 27L& 33 L @ X (NBS Bioflo III, USA)A] M X AR uj
A2 glucose 100 g/L} LSW 500 mL/LE o] &3} on, %7] working volume-2

- 269 -



KSBB, Proceeding of Current Biotechnology and Bioengineering( X lll): October, 2003

15 L 9ok AT A% Al7] §9 wuk &%, aeration rate, 1211 pure oxygen<
o] &3sle &F MNAFE ¥ &F A2 20%7F HEE {5 Glucose
A=A g2 powder FE| S WE o

= A% e FH, vl B
% final working volume2 ¢} 1.9 L7} =it}

= 1

a3 g
1. Erythritol A44Fe] 2HA3tE s e 171e] ZAUQ yeast extractES T2l
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I o, WAL LSW7E Difco AF] yeast extract BTt RgIA|ql L=
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Table 1. Comparison of various nitrogen sources on the erythritol production with Candida
magnoliae SRIOI.

Erythritol
Types of s Hm, DCW —
Nitrogen-source o=t (hra{) (g/L) Conc. (glL)  Yield (%) Pr?:/lil_i[l'll;l)lty
Yeast extract
(Difco Co.) 5 g/L 0.16 53.6 125.5 50 0.65
Yeast extract
(Cho-Heung Co.) 5 g/L 0.08 44.8 121.0 48 0.59
Yeast extract
(Gist Co.) 5 g/L 0.07 46.3 133.9 54 0.62
CSP 6.83 g/L 0.05 60.9 87.2 35 0.56
CSL 13.7 mL/L 0.11 62.4 85.5 35 0.59
LSW 43.7 mL/L 0.09 459 131.6 53 0.52
Urea 0.98 g/L 0.06 19.8 18.6 18 0.08

Table 2. Effect of LSW concentrations on the erythritol production during the batch
fernientation of Candida magnoliae SR 101.

Concentration of LSW (mL/L)

433 48.3 65.0 87.0 108.0

(C/N=50) (C/N=45) (C/N=33) (C/N=25) (C/N=20)
Erythritol Conc. (g/L) 129.4 112.0 110.1 88.0 83.8
Yield (%) 52 45 44 35 34
Productivity (g/L-hr) 0.57 0.56 0.66 0.54 0.66
DCW (g/L) 47.6 48.7 50.0 56.6 60.7
HMAX 0.12 0.15 0.12 0.12 0.12
Fermentation time (hr) 233 194 168 158 145
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Fig 1. Profile of cell, erythritol, glucose concentration and pH during the batch fermentation in

medium containing 250 g/L glucose and 65 mL/L light steep water.
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Fig 2. Profiles of cell, erythritol, glucose concentration and pH during the two-stage fed-batch
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culture by Candida magnoliae SRI0I. The glucose concentration in the culture broth was 450
g/L after feeding of 820 g glucose powder.

8 <%
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HHE 53 234210kl 77.6 gLe] FAE DS F AUk Erythritold] & 3F

A
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