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Effect of Glucose on Xylitel Production by Candida parapsilosis. Deok-Kun Oh* and Jong-Hwa Kim.
Department of Food Science and Technology, Woosuk University, Chonju 565-800, Korea — Effect of glucose
addition to xylose medium on xylitol production was investigated by using Candida parapsilosis ATCC 21019
mutant. With increasing the ratio of glucose to xylose in total amount of 50 g/l as glucose and/or xylose,
xylitol production was decreased but ethanol and glycerol production were increased. Ethanol and glycerol
concentration were maxmum in 10 g/ of xylose and 40 g/l of glucose medium as 21.5 g/l and 3.6 g/l, respecti-
vely. No xylitol was formed in glucose medium without xylose because xylitol could be not produced from
glucose. With increasing the ratio of glucose to xylose, the activity of xylose reductase which converted xylose
to xylitol were decreased. The activities of xylitol dehydrogenase which converted xylitol to xylulose and
then cell materials were found to be constant regardless of the ratio of glucose to xylose. This results indicated
that glucose addition to xylose medium on cell growth was not affected. In order to prevent the inhibitory
effect of glucose on xylitol production, glucose in a fermentor was fed with low concentration and then ethanol
and glycerol was critically decreased and the xylitol yield from xylose of the culture with glucose feeding
was recovered the almost same as that with only 50 g/l of xylose. However, the xylitol yield from total
sugars (xylose and glucose) was decreased and glucose was not contributed to xylitol production. Therefore,
the fermentation at high concentration of xylose without glucose was carried out. A final xylitol concentration
of 242 g/l which correspnding 80.7% of xylitol yield was obtained from 300 g/l of xylose for 273 hours.
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Fig. 1. Combination effect of xylose and glucose on xylitol,
ethanol, and glycerol production.
Xylitol (@), ethanol (A), and glycerol (H).
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Fig. 2. Inhibitory effect of glucose on xylitol yield from xy-
lose.
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Table 1. Combination effect of xylose and glucose on the
activities of xylose reductase and xylitol dehydrogenase.

Xylose Xylose
Medium reductase dehydrogenase
(NADPH) (NAD ")
Xylose 0 g/l and 0 0
Glucose b0 g/f
Xylose 10 g/l and 0 0
Glucose 40 g/f
Xylose 20 g/l and
Glucose 30 g/i 0.06 0.02
Xylose 30 g/l and
Glucose 20 g/i 0.29 037
Xylose 40 g/l and
Glucose 10 g/i 0-36 0.34
Xylose 50 g/l and 0.49 0.36

Glucose 0 g/l

Sampling time 1s 30 hours
Specific enzyme activities are expressed as mmol/mg/min.
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Fig. 3. Proposed pathway for the metabolism of xylose and
glucose in Candida parapsilosis.
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Fig. 4. Xylitol production from 50 g// of xylose by Candida
parapsilosis ATCC 22019 mutant.
Cell growth (@), xylose (B), and xylitol {O).
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Fig. 5. Effect of the initial addition of glucose to xylose
medium on xylitol production with Candida parapsilosis
ATCC 22019 mutant. Initial 10 g/! of glucose and 40 g//
of xylose were added.
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Fig. 6. Effect of the constant feeding of glucose to xylose
medium on xylitol production with Candida parapsilosis
ATCC 22019 mutant. Glucose with total amount of 10 g/!
was fed with 0.25 g/i/h for 40 hours in 40 g/l of xylose
medium.
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Table 2. Effect of glucose addition to xylose medium on xylitol fermentation parameters.

Medium X P1 P2 P3 Umax Qdp1 Q!‘l YP];‘S Ypyxs
(g/h) (g/1) (g/1} (g/) (h'") (g/g/h)  (g/i/h) (8/2) (g/g)
Xvlose 50 g/t 8.55 36.0 —-- - 0.311 0.123 0.643 0.720 0.720

Xylose 40 g/l + Glucose
10 g/f (Initial)

Xylose 40 g/l+ Glucose
10 g/ (Feeding)

9.03 24.2 8.75

9.22 285 2.39

(.58 0413 0.067 (.390 (0.484 0.605

0.12 (.497 0.101 (.585 0.570 (.713

P1=Xylitol, P2=Ethanol, P3=Glycerol
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Fig. 7. Xylitol production from 300 g/l of only xylose by
Candida parapsilosis ATCC 22019 mutant.
Cell growth (@), xylose (W), and xylitol (O).

] xyloseol it A 8o 7hi=7]

Tolrt &, xylosed #HFEL 50g/1e o 017
doll vlste] Sgeql 300 g/io] 7 wAlTES 003
oladr}. 300 g/i2] xyloseol 4 2] xylitol®] A AFAdo] 0.89
g/l/h=. 50 g/l8] xyloseol 419 AAtAl 0.64 g/l/h B}
7kl ol 7MY 3R #5TE AHA ”H‘:’L
Al7EE xylitol-2 A 3HR] by dAAA A7) 7} 2pR] 3=
H|-go| #olA]7] wfF-olr} w3k HrE IS ethdmlﬂr
glycerol-> %3 A== ¢tttk 728 xylose & 3}o]
xylitol-&- BAg 72§ w3dX3 239FL Candida
guitlermondin S AH8-3to] vl 9FA| 7 4069 A 300 g/l 2]
xyloseH-E1 221 g/l 2] xvlitolS A AZH A A& 73.7%)
ZolH4). C. parapsilosis ATCC 21019 EddwHo]|F&
A8y vbg o) A9- C. guillermondii 2 A1-8-3F 2-$- R}
o oF AP 134417 by MErEs 21g/l &
hah Axbg MelFqlch

(> of

Candida parapsilosis ATCC 21019 Eol¥iol

mfm
o
—-Tw-d



154 L2 ZES
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g/lS Yepld o} Glucoseqt &l 1= ull 2] o) 4] 1= xyli-
tole] M3 A= =] ook “] ?14*4 glucosesl]| 4] +=
xylitole] AAE A Xt} 718 2u)ght}l Xyloseol
tf g+ glucose ] Iga Z7FA 7] v vl <kgk A3} glucose
Hlgo] =275 xyloses xylitol2 A3Hsl= xylose
reductase 4 7}7} skl Xylitol & xylulose® A
gHxylulosew= M=Z FAMESR AH3EEH3E xylitol
dehydrogenase?| 7h= #7}5l glucose?] ool A3}
0101 xylose Oiﬂ-‘é’}‘“‘ E"’MW‘“ "‘2“%}0‘1 glucose
BolFA ok
D}. X}Tl{}bei —rH thtol *3 fﬁi}*l glumbeiﬂ 3l &35
Hl2]sl7] )&t glucoses W& TR FR|EHA
H7ke= AEE dsksdet 2 A3 F1kE]l etha-
nol¥} glycerol <¥o| A= o] &3 xylosee] o gl
A= xylitol®] 82 xylose 7o 2 wljckst of 2}
Ao FHE s HoF gk Irefu) xylitol A A
A Hxylose2} glucose)s| gt xylitol &2 A
&h9d 31 glucoseel] 218 xylitol A 7]edi= A3 glalch
T2 B2 2 glucose?} $l+= L35 xylose v R 2. xylitol
AALS Ale kel Xylose % 300 g/12] w 7ol &
g oFA] 2722 7Fol| A xylose7} 5 AR Hgon &
xylitol®] F%i= 242 g/le)glar ©]71-& xyloseol| thsl
xylitole] A28 80.7%<) sfdsl slo|ck

ARRZ|S
P . product concentration (g//)
P1 : xvhitol {concentration) (g/{)
P2  ethanol (concentration) (g/l)
P3 : glycerol (concentration) (g/l)
qe - average specific production rate (g/g/h)
X . biomass concentration (g/f)
Yuis - overall yield of xylitol on substrate (glucose
and xylose) (g/g)
Yrixs - overall yield of xylitol on xylose (g/g)
Uma - Maximum specific growth rate (h™')
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