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Abstract

The effect of phosphate on the production of erythritol and gluconic acid during
the batch fermentation of Candida magnoliae SR101 was investigated. In the
flask culture experiments, the results showed that phosphate concentration
affected the production of erythritol and gluconic acid in Candida magnoliae. In
the fermentor experiments, the increase of phosphate concentration of medium
up to 10 g/L increased the gluconic acid, while the maximum erythritol
concentration was 121.7 g/L from 250 g/L glucose and 3 g/L KHyPO4
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Mete] 70~80% AESY BEE zt3 YA AL 5% B/ ¢FE 21 3
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1) AH&TF

E dAFdME dRA B3 Candida magnoliaeE EAWo] A7l Wol#F
A&t T}

2) WjgFzd

B ujke 250 g/L glucose, 5 g/L yeast extract, 2 g/l ammonium sulfateE 7]&
X 2 dle] AT} Flask vl¥2 250 mL 4H2F flaskell 30 mLe] WA & ¥
28°C, 200 rpmellA LS 920, fermentor ¥ FE 25 L jar
fermentor(KFC)ell 1.0 L2} 8z & Y1 28°ColA 1.0 vvme %7]%3 500 rpm I
HMEToM LHEE FYsth

3) B4y

AE F5E 620 nmollA Y F3=e] 9t FAH=HNUI, glucose E erythritol €]
F%X+% NH: column(Shisheido, Japan)& A}-&3te WatersA}e] HPLCE o] &3}
B39 Column 258 40°C2 FRA5tHA o] EA S Z acetonitriled} =9 1y
o] 8 : 2 ¢ E#WME 14 mL/mnE EHFHA RI detector® ¥2A13}31t}.
Gluconic acid®] ¥+ Aminex™ HPX-87H column(Bio-Rad, USA)S AM&3}%
o, ol L2 E 5 mM9 HxSOs €42 AE3IAH. Column &% 40°C, <
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0.6 mL/ming A 8tHA 215 nmoA] UV detector® #43+5 o}
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A ] KHoPOsS] =8 0 g/L oA 20 g/L 7HA 2 EelstHA flask %S
3yt 23 KHPOsY T=7F 57HESE AAHE gluconic acidd s&=& F713
9 | erythritol & KH:POs 5% 3 g/L ~ 5 g/LollA H2 A= A tH(Table 1).
KHoPOsol Ei¥ 94 FolA potassium@} phosphate Sl oi® €47} erythritol
3} gluconic acid Aol AFE v|AE7IE LolE7] 8] 3 g/Lel KHPOs 3
33} = potassium % phosphateE -3 NaHoPOs, HiPOs, KCIE ZZ s
H7bsle] flask WSS 8% ZA3} phosphate® -3 NaH.POs, E+x HsPOu7t
Z+zh H7hg R oAM= 3 g/Le KHPO©A AP HUAE Fxod AT erythritol
3} gluconic acid7} A ¥HA, KCIE #H7Fg wjA oA = glucose 48] £E7F =
HZ|HA, WA EHE erythritol® gluconic acid ¥ 5% A3 tHTable 2). o] 23
2 & v, potassium¥} phosphate %9l erythritol® gluconic acid A4d el 43S v
A& Y4+ phosphated! Ao 2 AlgH ozt Flask sl dolAl &% phosphate
o] 9&& 25 L jar fermentorg ©]&3t EIsA 0 g/L, 3 g/L, 4 g/L, 5
g/L, 10 g/Le] KH:PO7F £88 #ix]E o] £33 th. Fermentorol X 23S <33
A3}, flask ¥ ZAH} FAG AFHE 4 & AAH(Fig 1, Table 3). vfA W
KH;POs8l F=7F 0 g/LolA 3 g/L7HA F718 45 s $A|Zto] ©&5 1 erythritol
AT Z7189EdH, ol 3 g/l °lste] KHPOs FXolA celld] 7]1EtiAle}
erythritol A4 thA}ell 23 phosphate’} HZ35t carbon source?! glucose 4]
£571 A8t (l), =3 KHPO49 buffering capacity7} 3} gluconic acidell
o]g pH A 3st7F AsiA wat cell® maintenance oUW A7} F718te] erythritol
Aol ZA3e Ao2 AZHAZY, 4, #iA] | KHPOs ¥= 10 g/L o] 4ol
A gluconic acid AL FA3 F715t2 erythritol AL ALY, o=
glucose® 7|22 gluconic acid’7} A2 w9 key enzyme? glucose oxidase”}
KH;PO4 bufferel A& ©ol$- A w9, pHYF WelAFE §4840] 43 24
3l7] W &(2,3)el, viA W KH.POs %= 10 g/L olAtoll M= glucose oxidase &4
o] 4 A5 glucosedl X gluconic acid A .22 fluxe F7Fstx glucose”t
pentose phosphate cycle29] fluxe Z4317] W22 Ao 2 Als €
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Table 1. Effect of potassium phosphate on the production of erythritol and
gluconic acid in a flask

KHoPO4 Dry cell wt. Erythritol Gluconic acid Culture time .
Terminal pH

(g/L) (g/L) (g/L) (g/L) (hours)
0 30.1 81.1 0 288 2.0
0.25 36.7 83.5 0.2 216 2.0
0.5 36.2 86.4 12 216 2.0
1 35.0 89.5 2.5 216 2.1
2 34.7 101.0 78 168 2.2
& 35.7 115.0 10.5 144 23
4 35.0 111.6 30.2 144 2.3
5 34.2 114.8 32.8 144 24
10 334 100.5 69.1 168 3.0
20 32 81.0 81.8 168 34

Table 2. Identification of the effect of potassium and phosphate on the
production of erythritol and gluconic acid in a flask

Medium  Dry cell wt. Erythritol Gluconic acid Culture time Residual

component (g/L) (g/L) (g/L) (hours)  glucose (g/L)
NaH2PO4 32.4 103.5 187 144 0
H3PO4 32.6 105.0 16.2 144 0
KCl 27.1 60.1 0.6 288 39.3
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Table 3. Effect of potassium phosphate on the production of erythritol and

gluconic acid in a 2.5 L jar fermentor

KH>PO4s Dry cell wt. Erythritol Gluconic acid Culture time

il inal pH
(g/L) (g/L) (g/L) (g/L) (hours) R
0 289 93.1 Bl 288 2.1,
3 37.1 121.7 74 168 21
4 36.3 119.8 231 168 2.3
5 35.9 120.2 28.2 168 2.5
10 34.7 106.2 49.7 168 3.0
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Fig. 1 The Profiles of erythritol production and gluconic acid production in the
medium containing 3 g/L KH2PO4 in a 2.5 L jar fermentor
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