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Abstract

Effect of cell density on the xylitol production from xylose by Candida parapsilosis KFCC 10875 was in-
vestigated. The concentrated cells were obtained by centrifugation of culture broth. The xylitol production rate
was maximum at the cell concentration of 20 g/l and the specific xylitol production rate decreased when the
cell concentration was increased due to oxygen limitation. Effect of the initial concentration of xylose on the
xylitol production was also examined using the concentrated cells of 20 g/l. The xylitol production rate, spec-
ific xylitol production rate, and xylitol yield from xylose were maximum at 170 g/l xylose. Above 170 g/l xy-
lose, the xylitol production rate was remarkably decreased. The concentrated cells could also be obtained by
adjusting the dissolved oxygen (DO) during fermentation. The rapid accumulation of cells up to 20 g/l was
achieved by maintaining an increased level of DO during the exponential growth phase and then, for the ef-
ficient xylitol production, the DO was changed to a low level in the range of 0.7-1.5%. A fed-batch fer-
mentation of xylose by adjusting the DO level was carried out in a fermentor and the final xylito] con-
centration of 140 g/! from xylose of 200 g// could be obtained for 56 h fermentation.
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Fig. 1. Effect of cell concentration on the xylitol pro-
duction from xylese The initial cell concentrations were 5 g/
| (@—®@), 10 g/l (), 15 g/l (A—A), 20 g/l (—C),
and 30 g/ (H—M)
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Fig. 2. Effect of cell concentration on the xylitol pro-
duction rate and the specific xylitol production rate Xy-
litol production ratc (@—@) and specific xylitol pro-
duction rate (O—0)
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Table 1. Effect of initial concentration of xylose on the
fermentation parameters of Candida parapsilosis

i;'lt;:le x];]lril?(:l ! q”  Yes® Fermentation
‘ I-h -h time (h
ey @ @ @ ()
50 34 2.83 013 068 12
90 63 340 0.16  0.70 18
140 103 3.45 0.17  0.74 33
170 125 3.57 0.18 0.74 37
220 159 3.07 015  0.72 51
270 189 241 013 0.70 85
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Fig. 3. Fed-batch fermentation of xylitol in a fermentor
from 200 g/l xylose by Candida parapsilosis (arrows in-
dicated the point of xylose feeding) Cell growth (@—@),
xylose (A—aA), and xylitol (Il—M)

G dA 5 o83 o
lose 2 3o xylitol-S AAA7F ¢ Fdo ¥ uxl F o
TFe ZgaHolA C guillermondii g A}-E31e]
2024)7F wekal A3} 200 g/l2] xyloseZ 2] 152 g/l
2] xylitol& A FHAIALES 76%) 710t} (Table 2).
olof| v)ated C. parapsilosis®] %= WEEZE 214
kel xylitol?) WA C. guillermondii s ~}-8-3+
ek s 2718 AsfolRh. 5 E AL e
Ao £ v HuedE: EEpaaelA C L
1022 ALgake] 66217 ujeste] 110 g1e] xylose
RE] 100 g/l2] xylitole AAE (A58 88%) Aol
b olu), FAE xyloseol| A AARF AAE 6.6 gl
2 Z3lo] AR&3leic) C. L-1029] A$AHEH C
parapsilosis®] A% 53 w5 A8l 6.6 g/l
7HA) FAEEE ded Aol A7 124708 @
222 4 9)o] xylitol A 57} 3.18 g/-h 2 £7)18

4
Ly
o

X,

o
e
i



Xylitol B8 A] A5}t vl

A= g 973

Table 2. Xylitol production by Candida sp. L-102, Candida guillermondii, and Cadida parapsilosis

) Initial xylose Final xylitol Q" Yo Y5 Time .

Yeast @0 & (&/h) © @) O Ret

C. sp. L-102 114 100 1.53 0.88 0.03 66 (@)

C. guillermondii 200 152 0.52 0.76 0.03 292 (16)
C. parapsilosis 200 140 2.50 0.70 0.10 56 this study
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