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ke BREAT WL, pEAEY EFES
(1. : 361005; 2. :
599489; 3. s 361005)
: 300 R 10 300 g/ L N
64.0%. SBIS 150 g/L 68. 5%, , 185
rDN A SB18
(NADPH), SBIS ,
R 0.5¢g/L, 36 h. 250 g/L 252 h 207.65 g/L s
83.1%, 91. 8% . SB18
:0Q 939.9 T A 1 0438-0479(2011) 03-0624-07
, 1.1
300
(n , 54 ,
. L SB18 ( Candida
- I- L tropicalis SBIS). 4 C (YPX
A)
[4] [5-6]
: : 1.2
’ (PCR) : NS1
. 5-GTAGTCATATGCTTGTCTG3,
) ITS2 5-GGCTGCTGGCACCAGACTT-
’ ’ ’ GG3,5U/HL T aq ( Fermentas, Canada), 10
Hmol/ L. ANT P(Fermentas, Canada), 10 Hmol/ L. 5
’ (Fermentas, Canada), ( Fermentas,
Canada), T A pGEM/T( Promega, USA) .
: 0. 25 mol/L
SB1S, IE;S DNA (pH 7.0),0.1 mol/L 2 (BieeRad, USA) 3.4
SBIS ’ mmol/L (NAD-

PH), 3.4 mmol/L
(NADH), 3. 4 mmol/ L
(NAD), 0.5 mol/L , 0.5 mol/L
Quik Start Bradford Protein Assay Kit
(Bie-Rad, USA)

Sigma(USA) Merck( Germa

:2010-06-29

* : gan2@ np. edu. sg; cyao@ xmu. edu. cn

ny) ,
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1.3
(YPX):20 ¢/ L ,10 ¢/ L
20 ¢/ L
(YPXA):20 ¢/L , 10 g/ L
,20 g/ L 20 g/ L
:6.76 g/ 1. YNB(yeast nitrogen
base, ), 1.0 g/ L ,2.0¢g/ L ,
150 ¢/ L
(YPX):300¢/L ,10g/L
20 ¢/ L
:6.76 ¢/ L YNB, 1.0
g/ L ,50 g/ L 20 ¢/ L
1.4
15 mL SmL 300 g/L
lg , 30°C 5d,
200 r/ min.
, 307TC 3
d,
100
mL , 30 mL 150 ¢/ L
, 30°C 200 r/ min 5d,
, 10
, SB18
1.5 PCR
PCR NS1  ITS2,
50 ML, (10 Pmol/L) 1
BL, 5 U/HL Tagq 0.5 HL, 10 mmol/L dNTP
1.5 BL, 25 mmol/ L. MgCL 4 BL, 5 10
BL, 32 L. 1 HL DNA.
95 C 5 min, 30
94 C 60 s, 56 C 60 s, 72 C 2
min, 72 C 10 min.
4 C . PCR
TA pGEM-T (
)
, BLAST
NCBI ,
100%
1.6
SB18
, 4 C 8000 g 4 min,

2 0.25 mol/L

(pH 7.0) 0.1mol/L 2
, 3 gf
L . 1 mL 2 mL ,
0. 5 mm 1mL s
5 min, 20 s
30 s, 4 C8000 g 6 min,
4 C

(xylose reductase, XR) (xylito]l dehy

grogenase, XDH)

1.7
XR  XDH
(U Vmin 1240, Shimadzu, Japan) 340
nm ,
1 XR 1.5 mL ,
100 BL , 500 BL , 100
BL 2- , 100 PL 3.4 mmol/ L NADPH (NAD-
PH ) 100 PL 3. 4 mmol/ L
NADH( NADH ), 100 BL 0. 5
mol/ L 2 min. XDH
NADPH (NADH) 100 BI.  NAD
100 KL
, 1
mL. Quik Start Bradford Protein As-
say Kit .
(U/ mg, (U) 1 min
( )1 Hmol NADPH/NADH( NAD)
1.8
600 nm
(ODew)
600 nm
s ODew 0. 2~
0.7 ,
X/(g-L )= 0.308% ODew.
1.9
(Agilent
1200, USA) Aminex HPX-87H
(Bie-Rad, USA), 75 C,
(RID), 35 C, 5 mmol/L
, 0.6 mL/min.
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SB18
2 I~ 3.
XR NADPH, NADPH
2.1 NADH 20. 1 ,
XDH , NADH XR
10 ’
: 1, 10 ' ’
XDH . 2 NADPH XR
(Yers) 64.0%, SB16, WLR33 D6l
’ 7 >d ' 3 , SB18 XR
SB18 (P) , 100.76 g/ L, . (1]
XDH 30 . Aguiar
(Qr) (0.601 g/ (L~ h)). XR
L : ’
WLR33 SB18 (6:]399%), NADPH , XDH NAD
) . Jeffries Jin (12l s
, 0.601 g/(L- h),
SB18 SB18 X/ XDH
) ’ , SB18
SB18 18S rDNA
’ ’ 2.3
, SB18  18S
rDNA )
NRRL ¥12968Y 1Y03526-4+2 HKI10b ' YNB
1%, (6.76 g/L) (i 0g/L)
SB18 P e ’
(2.0¢g/L), (1.0 g/ L), (1.0
2.2 SB18
g/ L) (2.0¢g/L) ,
XR XDH
1 10
Tab.1 Analysis of top ten yeast strains for high xylitol production
/(g L") /(gL Y Y/ % Qrl(g-L '+ h™ " V%
SB18 2.84%0.31 100.76%0.83 68.5 0.601 75. 07
BT2 0 95.91%1.01 63.9 0.571 70. 11
WLR33 7.83%1.21 97.90%£1. 36 68.9 0.583 75. 51
SB16 28.37%3.98 83.13%3. 72 68.3 0.495 74. 94
Dol 13.75%2.76 89.58+2. 81 65.7 0.533 72. 09
AM76 0 97.88%1. 12 65.3 0.583 71. 55
SBla 0 100.14%1.03 66. 8 0.596 73.21
SB32 0 96.47%0. 95 64.3 0.574 70. 52
SB9 0 100.72%0.38 67.3 0.601 73.77
SB8a 1.38%0.78 97.07£0. 71 65.3 0.578 71. 61
100 mL s 30 mL , YNB s 150 ¢/ L,
30 C, 200 r/ min, 5d.1: = /

(91.2%) % 100% .
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0.030 —=—NAD dcpendcm XDH 50 —s— NADPH/NADH
) —o—NADH dependent XR XR/XDH
":, 0.025 o 40 1
£ 0020 Y /
o e X,
> =230
£ 0.015 E%
2 <
S Z3B2F
E‘ 0.010 5.8
= 0.005 & 10f
0
1 1 4 1 1 J O s . - e -
0 12 24 36 48 60 72 84 ¢ 12 24 36 48
Incubation time/h Incubation time/h
1 SB18 NAD XDH 30 C, 200 r/min, 50 ¢/ L,
Fig.1 The enzyme activity of NAD dependent XDH and 0.1¢/L,
NADH dependent XR of C. tropicalis SB18 3 SBIS XR XDH
XR NADPH NADH
0.8 Fig.3 The enzyme ratio of XR to XDH and the wfactor ratio
) [ of NADPH to NADH in C. i¢ropicalis SB18
Eor}
206t
v205_ . 2.4
o
> s
204}
3
§ 03} 5
; 0 2 T 9 3- 9 5 d 9
<
Z Ol A 3 1 1 1 a— o ! ? ?
0 12 24 36 48 60 72 84
Incubation time/h ’
2 SBI8 NADPH  XR 0. 584 ¢/ L
Fig.2 NADPH dependent XR activity of C. tropicalis SB18 (106.89 ¢/ L), 1% .
, SBI18
, Sampiao '
: 2 : SBIS
’ 0.5~ 0.6 g/L.
SB18 , 25
SB18 XR
’ » NADPH, XDH NAD'", NAD
; Kang NADH i
2 XDH . XDH
2
Vandeska ' .Kern '™
. ’
s [1819] 4
XR XDH ,
’ 36 h (113.88 ¢g/L),

SB18
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2 SB18
Tab. 2 Effects of nitrogen sources on xylitol production by C. tropicalis SB18
/(g- L") IMg-L7Y)  X/(g-L7Yh)  Yus/% Qu/(g-L7"+h"") V%
1.0 ¢/ L 19.83%1. 62 77.48 £0. 35 6.347%0. 16 73 0.43 72.7
1.0 g/ L (NH4),S0, 22.32%4. 61 76.61 3. 55 6.49%0. 21 75 0.42 74. 4
1.0 ¢/ LNH4NO; 21.75%7. 83 57.79t4. 22 5.947%0. 08 49 0.32 49. 4
2.0 g/ L 0 112.27£0.62 12.07%0.25 76 0.8l 82. 1
2.0 g/L 2.21%0.01 96.72£0. 49 8.58%0. 22 75 0.54 72. 4
250 ml. , 50 mL \ 24 h, 250 r/min, 100 1/ m in,
0.1g/L, YNB
3 SB18
Tab. 3 Effects of innoculum size on xylitol production by C. iropicalis SB18
/(g L") /(gL /(g+ L") X/ (gL Yes/% Qp/(g-L'-h™') W%
0.584£0.001 0 106.89%1.29 15.89£0.85 71 0.99 78. 1
1.155%£0.022 0 105.44%1.24 16.89%£0.39 70 0.98 77.1
2.271£0.029 0 100.83%0.26 18.63%0.28 67 0.93 73.7
3.311£0.019 0 94.04£0. 41 19.01£0.27 63 0.87 68. 7
5.04310.110 0 89.3610. 34 18.91%0.32 60 0.83 65.3
24 h, 24 h 250 1/ min, 100 / min, 100 mL 30 mL
, 150 g/ L.
4 SB18
Tab. 4 Effects of shaking speed switch time on xylitol production by C. tropicalis SB18
/h /(g L") /(g- L") X/(g-L Y Yes/% Qpl(g-L"'+h'y W%
12 30. 68 £0. 47 87.83%2. 02 6. 61 £0. 05 74 0.81 80. 71
24 13. 44%0. 69 103.99%0.04 8. 63£0. 01 76 0.96 83. 02
36 0 113.88%0.11 10.17£0. 14 76 1.05 82. 91
48 0 108.86£0.39 13.16%0.19 73 1.01 79. 57
60 0 104.82%1.49 14.81£0.09 71 0.97 76. 62
72 0 99.73%0. 98 16.28%0.29 66 0.92 72.91
84 0 96.54%0. 47 18.05%0.07 64 0.89 70. 57
96 0 91.68%0. 39 17.29£0.59 61 0.85 67. 02
120( ) 0 90.77%0. 23 21.25%0.21 61 0.84 66. 40
:100 mL 30 mL 0.5 g/ L, 250 1/ min, 100 r/min,
, 5d.
36 h, SB18 61% , X
36 h,
250 r/ min ( ) 5d s

21.25 g/L,
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36 h. 0.5~ 0.6 ¢g/L, 36 h,
2.6 SB18 250 g/L 250 ¢/ L 207. 65 ¢/ L
500 mL , 83.1%, 91.8% .
. 250 ¢/L , :
YNB s >
, 0.5¢/L, 500 mL :
200 mL,
36 h, 250 r/ min,
100 r/ min, 4. , 250 ¢g/L
, 252 h , SB18 [1] Lynch H, Milgrom P. Xylitol and dental caries: an over
, 207. 65 ¢/ L , view for clinicians[J]. Journal of t he California Dental As-
0.82 g/ (L* h), sociation, 2003, 31( 31): 205-209.
83. 1%, 91. 8% . [2] Brunzell J D.Use of fructose, sorbitol, or xylitol as a sw—
Kang eetener in diabetes mellitus[ J] .J Am Diet Assoc, 1978, 73
(14 HY 200 300 (s 47300.
R [3] Granstitm T B, U zumori K, Leisola M. A rare sugar xyli
g/L ’ 72%. keuchi tol. Part ®: biotechnological production and future appli-
559-9(Candida sp. 559-9) 300 ¢ cations of xylitol] J]. Appl Microbiol Biotechnol, 2007, 74
L 210 ¢/ L ) (2):273-276.
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0 48 96 144 192 240 288
Incubation time/h xylose by a xylitol dehydrogenase gene disrupted mutant
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Isolation and Identification of a Highyield Xylito} producing Yeast
Strain and Its Twe-stage Fermentation Performances

ZHANG Jinrming', GENG An-1i* , YAO Chuarvyi'” , LU Ying-hua'’, LI Qing biao"’
(1. College of Chemistry and Chemical Engineering, Xiamen U niversity, Xiamen 361005, China;

2.8chool of Life Sciences and Chemical T echnology, Ngee Ann Polytechnic, Singapore 599489, Singapore;

3. The Key Laboratory for Chemical Biology of Fujian Province, Xiamen University, Xiamen 361005, China)

Abstract: Xylose- utilizing yeasts isolated from soil samples in Singapore were screened for xylitol production in high xylose concen-

tration. After several round of screening, 10 strains were selected for their high tolerance to 300 g/ L. xylose concentration, w hich can

convert xylose into xylitol with a yield greater than 64.0% . Strain SB18 exhibited the maximal xylitol yield of 68.5% from 150 g/ L

xylose, and then was identified as Candida irop icalis by 18S rDNA sequencing information. Enzyme assay results indicate that in

strain SB18, xylose reductase ( XR)

is NADPH dependent and its activity is much higher than that of xylitol dehydrogenase

(XDH) . A two-stage ferment ation process was employed to investigate the cultivation condition of SB18. The results show that the

best nitrogen sources are yeast extract and urea, innoculum size is 0.5 g/ L, initial xylose concentration is 250 g/ L, the optimal speed

switch timeis 36 h with a shaking speed of 250 r/ min in the first stage, and a speed of 100 r/ min afterw ards. Under the optimal cul

tivation conditions, xylitol final concentration reached 207. 65 g/L. after 252 h incubation from 250 g/ L., corresponding to a xylitol

yield of 83. 1% and 91. 8% xylose-to-xylitol bioconversion efficiency. T his work demonstrates that strain C. tropicalis SB18 has

great potentials in industrial xylitol bioproduction in high xylose concentration.

Key words: xylitol production; tw e-stage fermentation; Candid a trop icalis; xylose reductase; xylitol dehydrogenase



