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Optimization of Medium for Xylitol Production by a Mutant of Candida parapsilosis. Deok-Kun Oh'*,
Sang-Hyun Yoon, Jung-Min Kim, Sang-Yong Kim and Jung-Hoe Kim. '*Departrment of Food Science and
Technology, Woosuk University, Cheonju 565-800, Korea, Tong Yang Confectionery Co. R and D Center
Seoul 140-715, Kores, *Department of Biological Science, Korea Advanced Institute of Science and Technology,
Tagjon 305-707. Korea — Medium optimization for xylitol production from xylose by Candida parapsilosis
ATCC 22019 mutant was performed. Effect of various nitrogen sources on xylitol production was investigatied.
Of inorganic nitrogenous compounds, ammonium sulfate was effective for xylitol production and yeast extract
was the most suitable orangic nitrogen nutrient for enhancement of xylitol production. Effect of inorganic
salts such as KH,PO, and MgSO;-7H;0 on xylitol production was also studied. Optimal medium was selected
as xylose of 50 g/l, yeast extract of 5 g/l, (NH,),50, of 5 g/l, KH,PO, of 5 g/l, MgSO,-7TH,0O of 0.2 g/l.
In a fermentor by using the optimal medium, a final xylitol concentration of 37 g/l could be obtained from
50 g/l of xylose with a xylitol yield of 74% and a xylitol productivity of 0.58 g//-hr. At 300 g/l xylose, fermenta-
tion was also carried out and then a final xylitol concentration of 242 g/l was obtained at 272 hours. It
was corresponding to xylitol yield of 80.7% and xylitol productivity of 0.58 g/i-hr.
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Table 1. Effect of various nitrogen sources on xylitol produ-
ction
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Specific ~ Cell Xyhtol  Xylitol

Compound growth concen-  concen- prp(_iu(:-
rate tration  tration tivity

(hr ) (g/D) g/  (g/i-hr)

Inorganic Nitrogen

NH,Cl 0.155 5.82 5.3 0.07
(NH4),80, 0.160 572 13.5 0.19
NH,NQO, 0.245 7.34 13.0 0.18
NH,H.PO, (0.182 6.21 0.2 0.13
NH,HCO; 0.174 6.11 Q.7 0.13

Organic Nitrogen

Yeast extract 0.455 743 28.2 0.39
Yeast nitrogen (0.497 9.54 25.3 0.35
base

Malt extract 0.286 7.50 8.6 0.12
Pepton 0.130 6.92 27.2 (.38
Trypton 0.407 7.32 27.6 0.38
Soybean flour (3427 6.51 4.0 0.06
Corn steep 0.357 9.82 6.2 0.09
liquor
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Fig. 1. Effect of yeast extract on cell growth and xylitol
production.
Xylitol (@), specific growth rate ().

35 ‘.50
- .45
£
307 )
= ©
= p
5 ~ .40 ’g
= &
> 8
25 + s
D
435 &

20 | | ‘ ’ .30

0 2 4 8 8 10

(NH,),S0, (g/)

Fig. 2. Effect of ammonium sulfate on cell growth and xyli-
tol production.
Xylitol (@), specific growth rate (O).



Candida parapsilosis =090 F0{ 2[5t Xylitol A4Aref sfX{x24 &5 509

A4 02 yeast extract 5g/lell F7] A4l
(NH,).SO:& #7bstel AH7bak (NH,).S0,0] *F-zﬂ 2] ¥
T4 X} xylitol Aatel vxe d&E A ‘
(Fig. 2). w412} v]5A S5+ (NHS50, 2g/!ol} S
e Hof 5g/iRc} ZA vhepgtovt A9 f
A Fng A7l Apol® Fhabalwd WA A[7F 24]7F ofuf

2 2 zbo]7t ¢lgdch 2 E (NH).SO49 HH¥=
= xylitol A 7502 AAsle] 5g/lE AR
2t}

2271H0| xylitol A44H4| Djx|j= g2

C. parapsilosis®] 735 xyloseE xylitol=. 3133}
firel xylose reductase®] £R A NADPH?} 7o
512 % phosphatex= xylitol A 4kell B2 gl qlajolr}
(20). xylose 50 g/l, yeast extract 5 g/, (NH4)3504 5
g/l, MgSO0,-7H:0 04 g/l 2 A= A w x|l 4 phos-
phate®] 5% 7} xylitol AJ4kell w2 d8kE Aol
atrh Fig 3ell 4 viebd ZIxs], 41 2] v5A S2s
KH,PO,8] =%~} 2g/lolA #FHzk-E Helon), xyli-
tol?] A2 KHPOS T2k Sgi7hAe w A 9]

2 zlo)E

% KH,PO,9 F%+ S5g/l= sisich

Pichia stipitis®] 7%+ AExe magnesium-ﬂv« xyli-
tole] A Ak & ZIA]7)53L 352 2] magnesium~= etha-
nole] A4H& FH3AIZichs Bz Qick(18). e,
C. parapsilosis®] 735 A& 73} magnesium-& H7Fsh
A ?é'?i o ©.3]ed xylitole] )= AY4lEe] 37 ¢/i &
HedFel 37 magnesium®] Fx7} &7} &35 xylitol 9]
A atol zhasle 7o velstcHFig 4). A8 BF
Al A4 = magnesium®] F=7F 71 $5E H AT

35 _Hﬁﬁ
e

\ 1 45
L=
@
o T . &
> B pe
I - .40 g
B o
< O
hy
G
3
-1 .35 v

10 ! | | [ 30

0 2 4 3] 8 10
KH,PQO, {g/l)

Fig. 3. Effect of potassium diphosphate on cell growth and
xyhtol production.
Xylitol (@), specific growth rate ().
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Fig. 4. Effect of magnesium sulfate on cell growth and xyli-

tol production.
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Fig. 5. A typical time course of xylitol fermentation in a
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Fig. 6. Xylitol production from 300 g/I of xylose by Candida

parapsilosis ATCC 22019 mutant.
Cell growth (@), xylose (A), and xylitol ().
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