A EE A A21E A6z
Korean J. Biotechnol. Bioeng.
Vol. 21, No. 6, 493-497(2006)

candiga mogif il 2Iet Xviitol 42AtA|
Xvlose/Glucose Z2THH{XIO] 25| &g

HH & A .
-1 o =

4
i

{0
ol

Oh T
I
o]

Aolhsin AZNE

=

(B4 : 2006. 11. 7., AHX|

Two Stage Fermentation of Xvlose/Glucose Mixture for Xylitol
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Two stage fermentations of glucose/xylose mixture which is similar composition with rice straw hemicellulose hydrolysate were
performed by Candida mogii ATCC 18364. In first stage, glucose was consumed rapidly for cell growth in aerobic condition
(2 vwm, 300 rpm), then D-xylose was used for xylitol production in semi-aerobic condition (1 vvm, 300 rpm). After 4 days of
fermentation, about 24 g/¢ xylitol was produced with a yield of 0.58 g/g and volumetric productivity of 0.25 g/ ¢ - h. To
improve the xylitol yield by reduction of xylose consumption for cell growth and maintenance, D-glucose was continuously
supplemented during the second stage of fermentation. By D-glucose feeding of 6.8 g/ # - day, xylitol was produced up to
29 g/ ¢ with a yield of 0.8 g/g and volumetric productivity 0.30 g/ ¢ - h which are 1.2-1.3 times higher than those obtained
without D-glucose feeding.
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Figure 1. Two stage fermentation of glucose/xylose mixture by using
concentrated inoculum. Aeration speed was switched from 2 vvm,
300 rpm to 1 vvm, 200 rpm after 8 hrs incubation (I, Xylitol ; @,
cell mass; [, xylose; O, glucose).
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Figure 2. Effect of aeration on xylitol production during two stage
fermentation of glucose/xylose mixture by Candida mogii ATCC
18364. Agitation speed was changed after 10 hrs of incubation
(arrow ). a) 2 vvm, 300 rpm — 1 vvm, 200 rpm, b) 2 vvm, 300
rpm — 1 vvm, 300 rpm, c¢) 2 vvm, 300 rpm (M, Xylitol ; @, cell
mass; [, xylose; O, glucose; A, ethanol).
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2¢A wjdel AL E5F glucose
447 g/¢ AT TEIA FHTE AMEE AR 2L A
HE 4E F ANReH HF dAZFE HEdHT Xylitol
A4k xylose o] &2 F WA DAY Fr|Fd o8 &
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49 Fol oF 82%9 xylsoe7} AHlEo] 058 gge] F&
5} 025 g/ -he] WA oF 241 g2 ylitolo] A
5ol 71 $53 A7E 48 F UUTh(Table 1). 9]
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237e=2
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Table 1. Kinetic parameters of two stage fermentations of
glucose/xylose mixture
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Z7MNRE ASdE Fig 3, ool Mg o] 49 Fo ¢
16.5 g/ £ 9] ethanol® 26 g/ ¢ 9 xylitol & A4Hste 23|18
xylitol AT FEo] ZadPd ol HY9 glucose
Z2Fo7 93} ethanol XS] Z7)9} glycerol®} ribitol 3}
e BEAZS gAd 708 AcE AxET, wHA
glucose FFA] HAAHOE xylsoed] 4Bl oF 12%2
FokA Ak we] 82%l vldte] ZHAdPom, glucose
S 68 g/l -dayE FFIFAE AF wylitole] &L 0|8
g0l o 90%E UYL, xyliol AT AWAHL oF
20% A% Z7}3+5] tH(Table 2).

. Xylose ;
Lo . Xo X; Time f Xylitol  Ypss Qr
Agitation condition @) @) () COﬂSl(l;S)ptlon @) @ (L -h

300 rpm, 2 yvm 302 1230 9 76 24 057 023
— 200 pm, 1 vvm

300 pm, 2 vvm

2200 tpm, L vem 038 714 96 64 183 057 019
300 rpm, 2 vvm 038 835 9 82 241 058 025
— 300 rpm, | vvm

300 rpm, 2 vvm 039 1132 9% 85 177 041 018
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A7 AEHoz ZIEHSE € 4 Uk Gk xylose
o] A A glucoseE A EHOE FFFOEMA glucose}t
oA 23 NADPHS Ao o|&=A & xyloseZ}
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F5E 10%, 15% 2 25% %—‘.‘.‘li FH)5}9 1.9 my/hz
ZF3t] glucose?] FHEEE Z}7} 4.6 g/ ¢ - day glucose,
6.8 g/ ¢ - day glucose & 114 g/ ¢ - day glucoseZ2 FEE Y
t}. Glucose®] &5 AlAL glucoser} A AH|EH+E 1047H
o FE3I AFstE L 29A HE HF
300 rpm — 1 vvm, 300 rpm)-g °|-&3}5 T}

AAEANA glucoseS 4.6 g/ - dayZ TF3HA] vl
5 A3 Fig 3, a)ol A9} 2ol 42 Fo] 55 g/ ethanol
3} 258 g/ £ 9] xylitolo] A§4k= o gluco seS FHOA
29A wikr o) o7k FU1EA S-S o 4 U A Y
AT A%3AQ glucosed] J‘:“’i A3t 4Y Fo oF
10 gL7AA] F43A Tk Glucosed] %%é—E%
2 24N ARE wMEa A, 42 Fol
3} 031 g/¢ -he] Aoz oF 294 e,] xylitol% A
23k glucose S A EUS wf Bl oF 20%9 F
718 BodFQtH(Table 2). E3F 49 Fo FAFE o 108
gl ¢ A ZAslg e o 11.6 g/ £ 9 ethanolS A§4H3}S
CHFig. 3, b)). Glucose FFS Z7IAZEH glucoser}
xylose Bt} 47 o] 8- o] pentose phosphate ZEE 3t
A&H o2 NADPHE Z3F38t1 Ao ZF202 xyloser}
AU HE g BAANA FO2H xylosert Hop 5830
2 xylitl2 A& &8 08 gg2 F/HE F AN
W Aoz AZET. Glucose FFS 114 g// - dayE O
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Z7 2 vvm,

Table 2. Kinetic parameters of two stage fermentations of
glucose/xylose mixture with different glucose feeding rates
Glucose feeding rate  Time Xylose consumption Xylitol — Yes Qe
(gL - day) (hr) (%) (L)  (efe) (/L - b)
4.6 96 72 25.8 0.70 0.27
6.8 96 72 294 0.80 Q.31
114 96 73 26.2 0.72 0.27
Acrobic Semi - aerobic

2 vvm , 300 rpm 1 vvm , 300 rpm
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Figure 3. Effect of glucose feeding rate on xylitol production during

two stage fermentation of glucose/xylose mixture. Glucose feeding

was started after 10 h of incubation (arrow ). a) 4.6 g/ /¢ - day

glucose, b) 6.8 g/ ¢ - day glucose, ¢) 114 g/ ¢ - day glucose (M,

Xylitol ; @, cell mass; [, xylose; O, glucose; A, ethanol).
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