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B dToME 2 $E2 xylitol: A7 $18k P stipitis CBS 5776223 %] xylitol dehydrogenase(XDH)
2] A o] Aqx Wel@Fe] e xylitol LA BAJo| B3 AHPL 533195}, EMS(ethylmethane sulfonate)S
A2 sled XDH defective o] 52 PXM-4S HEA 02 A¥s9T, Wo| g PXM-49) XDH ¥4 L 24
24 XDH @4 o] 433 AA" Wl FFU-E HU3A . HolFF PXM-49 xylitol ‘HHANM 713 H g
cosubstrate 2] galactoseE 1A 3} v}, Galactoses} xylose2] &E§3 "iA) oA xylitol BAE 538 A=
galactose®] =7} 20 g/l o] Ao A= xylitol AAke] 23]8] Wolg T, 20 g//2) xyloseE ©]-43} xylitol o)A 71
A 281 galactose] FEx 20 glo]iom, AN xylitold] SEi= 14.4 glo] gL, 82 97%0|%lc}. =8 A=
3= xyloseZ. 3] xylitol2 AFA]717] 98] xylitol =7} F7HEA] 4= A17)e]| galactose W7oz HE
xylitol®] 5E3= 25 g2 JAF ST 0|9 -2 A3 wel XDH defective ol d52] ks wiof =A& H4 2}
FozH B2 589 xylitol YAbe] 7h53He Helsigt
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dehydrogenase (XDH)&] A& ¢43] A AR wloli s
PXM-45 AME-3It o752 B8 wiA= YPX (10 g/
yeast extract, 10 g/l Bacto peptone, 20 g/l xylose)?ll 20 g/l agar
Z Huish APABAE AR o, Holit PXM-4= xylose
thAl glucose?t H7FE W A|(YPDYE AMEBITE dH5=2] Al
AbAuf Rl & HEAIA T vl A 30°CE 24A7H ¥l
gk & 4000l RASPAM ARSI o, 4Fuith FAF 249
Apuglol] Al oFslE et XDH defective mutant®] A& 9]
3k vl R]= YPDX (10 g/f yeast extract, 10 g/l Bacto peptone,
20 gl xylose. 5 g/l glucose)?] BAE ARSSHETH HEE 15
o ujeke: 250 mi A7} flaskell YPD Huomﬂxl 50 mig H7tet
o) Wt & AFE GEake 12417F F9F 30°Col A 150 rpm
o5 g Wikl AHESIRIT) RE W 9 SRS 919 1
& ] 8- 0.2 e/l ST

Xylitol &S
Xylitol 4 2H&
Bacto peptone. 5 g// K.HPO,, 2

218k W E AT 5 g/l yeast extract, 5 g/l

¢/l (NH,),SO,. 0.4 g/l MgSO;
7H,05 AMB3FR I, xylose 9 cosubstrate®] EEY= ¥ oo uel
‘:ﬂﬁr*]?’% ARg-ET) 2

OJ_—\__
e woklo) ok xylitol HEE 10~
100 gne] wre] Eghg Bl ] 200 miE 500 ml 42} flaskol]
231 30°Col A 150 mpml 2w st

£9H0|2] T ¥ XDH defective mutant2] ME

Ed¥ole] = Ryu 5(12)2] el wf} 7)1 ujeF w2
ol A 12 AJ7F Bk wjokel AIE 5 mis 94 EElste MEE
T3 O}L AR 28] Mg 3 Ednle] REE 9Tk AR R
ALEEEATE. A|Boll 3%(viv) ethylmethane sulfonateS *)2}3h
Holg fx3l3om, EMSO #g] AZE Altel] mE APdE&
HAE AT F 99.9% ol APEEE vEhls 208 St
2)3hget w3 SU Ru]o] 5% (wiv) sodium thiosulfates 3
7ialed Wol § 2 Fuksln A gAste] Mu|ael =

wsl B 3()"C°ﬂ/\1 3 Z_} wieFsled AAE colony oA A
Ao g A& colonyE AE3IA Aoz A3 ol

=

S 24zt 20 g/l glucose H xylose7} EFHE vk wi Aol A

Table 1. Selection of XDH defective mutant from P, stipitis CBS 5776
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XDH 453

XDHY] #41& Han S54)e] WHE
Heow Zgstet. aigle] FHls HanAea dgAt
sk F owiFl S 4l Bkl AsdE ARt HEE
SR}, =33 MEE 50 mM potassium phosphate buffer
(pH 7.0& 238} MH3t 3 bead beater (Biospec. USAYE o8-8}
o] 4,000 rpmC.2 3H-7F AEE Fgk Fof A4aE-a] (12,000
rpm, 15 min)gte] AA5dE gaifdoz o] g X E a4
Boo] FHlspAge 4°CollM s8skitt. XDHE] AL 50 mM
phosphate buffer (pH 7.0) 1.5 mi, 0.1 M 2-mercaptoethanol 0.2

AA ot 22

HE
Elae
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EF3eE 2489t olu 42 | wnitys 1 1 nmol9
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A 2] =32 spectrophotometer (Shimadzu, Japan)Z 620
nmoll A FREE S5t TR} 1x gA#e] BFEA0
oste Az wAlge s sastgrl Xyliol ¥ RE
carbohydrate analysis column(Waters Co., USA)& ©]-&3}]
HPLC (Waters Co., USA)ol| A Retractive Index (RI) detecter=
Z4sigch guo] 2ALS 53} acetonitriles 15:85% Eg}Hale]

AHRBFR oY, 58 2 miiminl E ST
i % D

XDH defective mutant2| 5

Xylitol AJ4He- 218F 71- 24 xylose= @717F HI7] wf Foll
xylitol AH4F &0 FHe Fg-Ho|rh wupa B AeAE
759 xylose WAL 4 g of

T xylitol2H-E] xyluloseZ

Sirain Residual Xylose Xylitol Conc. Xylit(?l Yield Speciﬁc XDH Ac.‘livity
(e/h (g/) (9%) (unit/mg-protein)

P, stipitis 0 0.2 2 107
mutant PXM-1 25 4.5 60 56
" -4 4.2 5.7 98 ND

’ -7 4.8 4.9 94 ND

" -8 4.9 47 92 24

" -13 5.1 4.8 98 ND

" -15 4.8 5.2 100 ND

’ =22 38 4.5 73 49

" —45 2.1 35 45 88

“not detected.
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718z xylitol dehydrogenase®] EAdo] A7 H WHo|FFE F &=
BTk YR o Mibg Wo|gFE 247t 20 gfl glucose B
xyloseZ} E3HeEl vk v x|l A replica plating B3 o]-&3}ad
53] Althulekst & xylose BRAIOIA] A3A8lA] Rl wlo|dFE
HEFH o=z AESIATE. P sipitis2) wild typed} Mg Wold
FE8 10 g/l xylose} 10 g/l glucose”} FH7FE W& v =] ol A
B F3lH A XDH 84 2 xylitol A3+ =S vladle] Table |
off Yehiirt. XDH2 B2 glucose?t 25 AHE - xylose
7} &BIEE AIZEQD vk 244 7ollA] E43 s} Hold S
PXM-4, 7, 13, 155 XDH®| @4jo] 2hd8] AALY S-S I
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PXM-47} 5.7 g/l& 7V 8t o, o] whe] #8&& 98%©]
At wepa] o]t Aufoll At xylitol A4 H 48] ¢
3131, XDH 4d0] £H338] AAE Holadsd PXMAE HF
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Fig. 1. Profiles of cell growth; ( (O ), galactose; ( @ ), xylose; ( A ), and
xylitol; (A ), concentrations during the batch fermentation of P, stipitis.
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Fig. 2. Profiles of cell growth; ( O ), galactose; ( @ ), xylose; ( 2 ),
and xylitol; (A ), concentrations during the batch fermentation of
mutant PXM-4.

Table 2. Selection of a appropriate cosubstrate for xylitol production by mutant PXM-4

Dry Cell Wei sidu. S i nc. i i
Cosubstrate ry o ght Re: ( ;/ll)Xylose tht(z}l/go C th:(:yl )Yleld

Fructose 6.2 52 44 92
Galactose 6.4 44 5.6 99
Glucose 6.4 43 5.6 97
Mannose 53 58 43 100
Cellobiose 0.2 9.7 0 0
Lactose 0.3 10.1 0 0
Maltose 7.2 7.6 i.1 43

Sucrose 6.5

8.6 0.7 53
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Table 3. Effect of initial xylose concentration on the production of xylitol by mutant PXM-4

Initial xylose Conc. Dry Cell Weight Residual Xylose Xylitol Cone. Xylitol Yield
g/l (g/h (g/h (g/h (%)
10 4.7 47 5.7 100
20 49 6.8 13.1 99
50 4.6 32.1 18.7 100
100 4.5 80.1 21.6 100

Table 4. Effect of initial galactose concentration of medium containing 20 g// xylose on the production of xylitol by mutant PXM-4

Initial galactose Conc. Dry Cell Weight Residual Xylose Xylitol Conc. Xylitol Yield
(g/h (g/h (g/h (g/D (%)
10 2.8 15.2 4.6 96
20 5.0 5.1 144 97
50 83 109 8.8 97
100 14.1 16.4 34 94
atoict, gk Wik 4 o] Fol= xylitol A4 EHE7F A4 7F 10 o Dow
A5k, ek 59 o]Fel = U ]’2} xylitol2] WAJo] F7pak~] <
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ABSTRACT : Enhancement of Xylitol Production Yield by Xylitol Dehydrogenase Defective Mutant of
Pichia stipitis

Min Soe Kim, Chul Kim, Jin-Ho Seo' and Yeon Woo Ryu (Department of Molecular Sci-
ence and Technology, Division of Chemical Engineering and Biotechnology, College of Engi-
neering, Ajou University, Suwon 442-749, 'Department of Food Science and Technology, Seoul
National University, Suwon 441-744, Korea)

In order to produce xylitol with high yield, experiments were carried out to develope xylitol dehydrogenase
(XDH) defective mutant from P stipitis and to investigate the xylitol fermentation characteristics of mutant
strain. After treatment of P, stipitis with EMS, mutant PXM-4 was selected based on the XDH activity and
xylitol production capability. Among the tested cosubstrates, galactose was selected as an adequate cosub-
strate on xylitol production of mutant PXM-4. But with the increase in the concentration of galactose in the
medium, xylitol production was decreased because the transport of xylose into cell was inhibited by galac-
tose. The optimal concentration of galactose for the production of xylitol using 20 g/I xylose was 20 g/ Under
this condition, maximum concentration of xylitol and yield were 14.4 g/l and 97%, respectively. In order to
prevent the inhibitory effect of xylose transport by galactose, galactose was fed with low concentration and
the concentration of xylitol produced was increased up to 25 g/l



