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Abstract: Ayesst strain Y-9 was isolated from soil samples, which could tolerate high concentrations of xylose. HPLC and infrared

scanning analy sis showed that the main product of the strain Y-9 was »y litol. To improve the xy litol production and conversion rate of strain Y-9,

the medium compositions and cultural conditions were optimized by means of single factor experiment and orthogonal tes. Under the optimal

cultural conditions (initial xylose concentration 200 g/L,; yeast extract-3 ¢/L, ammonium sulfate 2 g/L, corn steep liquor 10 mL/L, magnesium

sulphate 0.2 g/L, initial pH 6, rotation.speed 180 r/min and inoculum size 4%), The yield and producing rate of xylitol reached 160 g/L and 1.67

g/L h, respectively. The conversion rate of xy lose reached 80%.
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Table 1 The screeningresultsof strains for transforming xylose

to xylitol

B R
o RE

RAEHE 4
#/(gL)

ABEE ek
#/(gL) 1%

Y-9  0.97#0.25
Y-29 0.8140.11
Y-55 0.93#0.13
Y-126  1.2040.16

0.2040.11
4.9240.36
2.143.40
4.12+1.24

63.0640.76 63.3620.20
57.83+1.59 60.82+1.44
58.4440.86 59.854).81
57.63#0.81 60.22+0.84
Y-151 0.93#0.12 3.20#+1.43 57.87#0.64 60.13+).93
Y-256 0.90#0.10 5.62+1.07 55.51+1.31 58.82+1.25

OACTTR B Y-O BRIACHE I A0 AR s £
AR, WA AKEURE N 100 g/L I, iZHikkeE
30 ‘C. 180 r/min ¥%57% 48 h J5, A¥EHEFETES, Kb
B 7 SR AA 63 g/L, 433 2 I fsk it rh KPRk Y-9
L8[ Y AMIF ARG I PREL G, A RT3 A
APEREACRIRAA — B, 7T LME v M fk
ARBERE ) H R E R, AN T— DI AT A
2.2 B Y-9 e et e
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Fig.1 The fermentation liquid crystalline analysed by the
infrared scanning
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Fig.2 Xylitol standard samples analysed by the infrared
scanning
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Table 2 Effect of the initial xylose concentration on the

production of xylitol

A4 KB KAER AHER Bk Es
(L) T/d  48igl) ~Sigl) Kk /0%

10.7342.08 21.05+2.42 0.98+#0.19 '53.6445.77
0 19.8140.97 1.1140.10 39.63+1.94

[y

50

37412264 29.14#152 1.0030.19 46.57+1.45
2.3942.64 59.40#1.66 0.98#0.12 60.8540.15
0 49.984).60 1.0040.13 49.98+0.60

100

85.5746.36. 78.8045.10 0.9940.19 68.8446.32
34.4043.10 110.63+1.51 0.93#).10 66.81+40.55
4332290 136.89+1.96 0.86#0.16 69.92+40.25

0 131.4743.56 0.8740.12 65.73+1.78

200

140.3445.18 68.63#4.39 0.65#).13 62.55+1.37
91.9847.08 82.5747.12 0.6040.10 52.20+2.49

75.6444.92 94.9943.28 0.6140.09 54.49+1.71
56.6147.40 102.81+44.54 0.6040.07 53.17+1.86
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232 RBRXMHEAR Y-9 AKIEEE K B 69 Foh

SCHRARIE, B ARS IR 2 R R REACHE I A
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Table 3 Effect of the nitrogen source on the production of
xylitol

R RAENGL) ARHAEEZ/(QL) B KAE

AL E %

B£A#  90.0843.76 46.2846.36 1.2440.13 42.0044.33
AR 144.7147.86 0 1.2840.26 0
EARHK  154.0945.41 0 1.0940.10 0
S 162.2347.29 0 0.9940.17 0
B4  109.69+10.07 39.0843.51 0.8840.12 43.35+1.17
B

EAK+ 8234248 133.7444.37 0.9840.15 69.73+1.59
UL 5%
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Table 4 Effect of the Complex nitrogen source on the

production of xylitol

AAERA KA 2Rz S
(gL) (gL) KA 1%

P

Bt E +HLBR B 11.1822.68 136.8443.34 1.0340.14 72.4740.88
Tk ¥ +ARER 4 55.3945.02 100.6045.11 1.0140.12 69.5842.99
LR

& B R+ALER 5 83.1744.81 51.4842.31 1.1440.11 44.07+1.14
FRBR B 86.0843.62 53.2842.27 0.9640.16 44.8443.44

233 &% & THEK Y9 RIEEER B84 #vk
R B TR A A A AR AN AT Bk ) R A
T SR ER TR R ETR I AN AR R T
XS Y9 AWERE AR IR, DAANEY NN 12
TR, SEEG 545 RN 5e
*R5 EEBFNEK Y-9 KIEE LB
Table 5 Effect of the metal ionson the production of xylitol
ey R RAE IR A RAE B &
&1 K& I(g/L) /(g/L) 1%
Cu®* 0.7540.07 116.3843.83 30.6622.37 36.63+1.31
Zn?_0.99+40.11 5.8742.51 154.7632.80 79.7240.42
Mn*  0.81#0.12 8.03+1.36 151.04%2.86 78.6740.95
Fe?* 0.8740.09 11.21#1.95 143.13%2.61 75.8140.69
Ca®* 0.83#0.10 5.5742.02 143.3242.77 73.7140.68
Mgt 0.9940.09 0.5520.53 158.9940.93 79.7240.18

Na* 0.8140.10 0.6740.58 126.6143.45 63.52+1.75
2t 0.8620.11 13.2942.71 127.7942.45 68.4520.92

UG SERARH], BIREE RN Cu®* X A A
AUACHE RV FEAR A — E ROIMRIVERT S TR B PR
AR B 1R R B A AT, S0 P At B o0
PR Y-9 ACHERE (R B — @Rt , e
Zn**, Mret, MgP* et LU IR, £ B i R ORE 55
RERHRE, B A E
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Fig.3 Effect of the initial pH on the production of xylitol
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Fig.4 Effect of the inoculum size on the production of xylitol
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WS, ANREANSE, MAEREIAERE STEARERE
i B (OXDH) H L T4k 858 A SRR, iX—
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JIT RAR SR8 H R P B BRI 5 2R AR e AR R
BRI 7 28 B — BB it 7o a2 AR A AR A K
5 B BOs D SRR, A AR AR [ AR
BRI #E. ASCEN U RRIR Feig 558 1 SN I Ak
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Table 6 Effect of shaker speed on the production of xylitol

ik A H Ak AAEK & RAEEZ i
/(r/min)  /h Y (g/L) (g/L) 1%

24 0.1040.03 189.2042.86 4.98+1.53 45.81+2.08
48 0.3640.09 171.3043.81 1552+1.96 54.5548.17
100 72 0.6640.11 126.5243.74 39.97+1.46 54.4240.79
96 0.86+40.08 100.6843.52 64.033.16 64.454091
120 0.9840.13 58.77#151 107.2842.91 75.95+.25
24 0.1640.02 181.5843.60 6.90+1.57 37.334345
48 0.58+40.11 160.2744.30 23.9043.50 59.99+248
140 72 0.86%0.14 110.0643.57 54.4643.54 60.52+1.89
96 0.9140.11 90.1643.69 65.0943.44 59.24+136
120 0.9240.14 41.4543:80 124.90+43.03 78.78+0.03
24 0.2640.05 171.4443.60 13.0442.64 45.34+411
48 0.6740.11 140.7545.40 35.2146.56. 59.08+573
180 72 0.9540.08 84.98+4.07 86.01.10 74.82+1.82
96 0.97+40.11 39.70#4.80 129.2842.25 80.67+1.04
120 /0.9840,12 1.3020.88. 159.65+1.33 80.342051
24 0.2940.04 168.0842.15 18.66+1.53 58.43+151
48 0.8640.12 122.9942.52 56.4443.34 73.244203
200 72 0.9840.14 62.3042.70 110.63+2.20 80.36+2.13

96 0.9940.09 15.76+1.41 137.00+1.04 74.3630.05
120 1.13#0.14 0 132.41+1.19 66.2040.59

MSEIGEE KA LR, B PRIR PN, Ak
A AR EE AW R LA AR IR, AHE AR 52
R EPIE NG IS, e 200 r/min 5 180
r/min AHEL, AKEHFEEEE DN, (B RA AR
AARBERE R TR, U IR Y-9 72 (LN i1
SEAFTN, BbR B S AEAHE I A S P n. 5
A, SRR BN B (I R AN TRIAR Y- AR A I
(RIS . BTG FEIR BE A 200 rimin, AR5 ANFEIESFR Y
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Table 7 Effect of Switching shaker speed on the production of

xylitol
i Bk RAER A A58 %
BuFEh KA I(g/lL) I(g/L) 1%

24 0.95#).12 27.02+1.78 135.6740.91 78.4340.74
48 0.93#0.09 13.33#0.90 146.3240.51 78.384).53
72 0.97#0.04 2.55#1.09 157.30#0.28 79.66%0.31

96 0.9840.10 0 151.3642.07 75.68+1.03
#iE AT 0.99240.09 0 136.88+1.00 68.4440.50

SLIRAE TR, e U SR AR AT
PR, EEEE IR 72 h I DR A A S5 R AR
ot P AU FRINY (IR, ARHETH AR AR g, (HAKE A
BE AL I B TN, S B TR N A ARG, AHE
TH FE I E ARSI, (F B 7R R A R A L B
4553 6 KISEIRE R, AR Y-9 SR AP BOR R
A T 7 M A 2R 5 ] 72 180 r/min 1Y IR 45 R AH
5, WA LRSS . P, AR TR R Y-9
AR B A TR SR 5 S et A VA4 R B A P
BEAT Bt DA TEERDS
2,37 R IE SRR R AR R B A A

8 EXRILEN TR

Table 8 The intuitive analysis of the orthogonal experiment

K5 A B C D E A#EE/(YL)
1 180 1 8 1 0.1 128.10
2 180 2 10 2 0.2 137.39
3 180 3 12 3 0.3 136.46
4 180 4 14 4 0.4 133.52
5 200 1 10 3 0.4 158.12
6 200 2 8 4 0.3 153.60
7 200 3 14 1 0.2 150.39
8 200 4 12 2 0.1 158.90
9 220 1 12 4 0.2 153.19
10 220 2 14 3 0.1 150.20
11 220 3 8 2 0.4 151.61
12 220 4 10 1 0.3 148.32
13 240 1 14 2 0.3 104.19
14 240 2 12 1 0.4 100.00
15 240 3 10 4 0.1 107.91
16 240 4 8 3 0.2 103.89

Ki  133.87 135.90 134.30 131.70 136.28
Kz  155.25 135.30 137.94 138.02 136.22
Ks  150.83 136.59 137.14 137.17 135.64
Ks 104.00 136.16 134.58 137.06 135.81
#®#ER 5125 130 364 632 064

ERKF A>D>C>B>E
TAKF Az Bs Cz D> E1
AR A A2B3C2D2E;
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Fig.5 The fermentation process of Strain Y-9 on the production
of xylitol
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