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Abstract.Curdlan is a water insoluble exopolysaceharide produced by bacteria under nitrogen — limiting
conditions. Curdlan production is great impacted by distribution ratio for each group of fermentation medium
wall. Thus optimization of fermentation medium is important to curdlan production. The fermentation medium of
curdlan were optimized by the response surface methodology. First,Plackett—Burman design was adopted to
screen out the important factors affecting the output of curdlan:sucrose, (NH,).HPO,,MgSO, and corn syrup.
Then the path of the steepest ascent was utilized to approach the optimal region. At last,the optimized medium
was obtained by Box—Behnken design and response surface methodology. Under the condition(sucrose 61g/L .
MgSQO, 1g/L,corn syrup 2.5mL/L, (NH,),HPO, 2.4g/L,KH.,PO, 1.4g/L,CaCO; 1.4g/L),the result of fermentation
(47.73g/L) was increased by about 35.6% compared with the previous condition(35.2g/L).
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1.2.1  BEEdbimcdl  Rba RS IR I b 10e/L, 4
A 3g/L, 8 A J15¢/L, NaCl 5¢/L, T K3 1.5mlL/L, B
JE15¢/L, P pH%7.0.

b5 FRAL: ERI209/L, (NH ,HPO, 5g/L, KH,PO,
1.5g/L, MgSO, 1g/L, £ K 1.5ml/L, CaCO; 3g/L, i
TpHZE7.2,

FEmh R BB 7RI : JENE40/L, (NHY ,HPO, 1.6¢/1,
KH,PO, 1.4¢/L, MgSO, 0.7¢/L, £ K3 1.7mL/L, CaCO;
1.4g/L, P pHA7.0.

1.2.2  RHm A HIS B LRAE B R X 2 1 U775
B P BH O R B IR IE B, R T EER IS TR
30°CE7F#3d.

1.2.3  Fhrirge B BRWE AL 1 R B R, B2
B 2 A7 80mLFp 1~ 15 F7 Ik 119 500mL — 1 )fli P , 30°C,
200r/min, ¥ FE24h, B G Fh -1
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Table 1 Levels and factors of Plackett—Burman
K-
E -1 0 +1
A JERE (/L) 40 50 60
B (NH,,HPO, (g/L) 1.6 2.0 2.4
C KH,PO, (g/1) 1.4 1.7 2.0
D MgSO, (g/L) 0.7 0.85 1.0
E CaCO;(g/L) 1.4 1.7 2.0
F KK (ml/L) 1.7 2.1 2.5

1.3.2 I BE M€ B S50 8 7E % bE T Bl 5 58 71
Plackett—Burman 524 35 11159 2] (1) 22 56— IR U7 B2 11 3%
fithh b, AR R ERT I A7 R OIS Sfeiff g SR 1 1)
F A, IE R 2= B hn A &, 0 PR 25 o . et
=N R L (NHY ,HPO, MgSO,« k2K 27 11 5 e
1.3.3 W H 2 AT 925G AR P8 Box—Behnken 5256 1]
SIG U EE, B Design Expert 8.04%K 4, ZENTCHY 5256, 45
A IERE b, DLRERE . MgSO0,. KKk 3 . (NHY ,HPO, Ny
KT, LRI A5 8R I A5 28 S da b, HEAT AR 22 37K~ 52
5, IR PR AR 2,

%2  Box—Behnken 256 R 25 5 /K1
Table 2 Levels and factors of Box—Behnken

KT
R -1 0 +1
A FERE (/1) 50 60 70
B (NH,,HPO, (g/L) 2.0 2.4 2.8
D MgSO, (g/1) 0.85 1.0 1.15
F KK (ml/L) 2.1 2.5 29

1.4 HiERE
FH Design Expert 8.08E17 &b 31 .
2 HR5iIHE
2.1 Plackett-Burman3:3&
7 BN =12 Plackett—Burman ¢ T1 3E 17 52 56,
H3AS AT, Wi AR Ky 32H AT SE I3 K E .
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Table 3 Plackett—Burman experimental design and results

WS A B C D OEF YWD

1 -1 -1 -1 -1 -1 -1 352
2 -1 1 1 1 -1 -1 30.2
3 -1 -1 -1 1 -1 1 324
4 1 -1 1 1 1 -1 39.6
5 -1 1 -1 1 1 -1 36.3
6 0 0 0 0 0 0 39.7
7 1 -1 -1 -1 1 -1 42.4
8 1 1 1 -1 -1 -1 45.6
9 -1 1 1 -1 1 1 372
10 1 1 -1 -1 -1 1 50.4
11 0 0 0 0 0 0 40
12 -1 -1 -1 1 40.1
13 1 1 -1 1 1 1 48.3
14 1 -1 -1 1 41.2
15 0 0 0 0 0 0 40.2

Red F I Z AL W BT

Table 4  Various factors effect value and significance analysis

Ji ZERYR RN Ffi pla T
Y 15.59 0.0005

A 9.35 64.28 <0.0001 ok
B 2.85 5.97 0.0403 *
C -1.85 2.52 0.1513 NES
D -3.82 10.71 0.0113 *
E 1.48 1.62 0.2391 NES
F 3.38 8.42 0.0199 *

R=0.9212  R?,=0.8621
%, p<0.01, I 355 %, p<0.05, W3 LTI .
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Table 5 Design and results of the steepest ascent experiment

SGS A(L) Bl D(L) Fml/L) 5% (gL)
1 40 1.6 13 1.7 27.7
2 50 2.0 1.15 2.1 37.0
3 60 24 1.0 2.5 46.8
4 70 2.8 0.85 2.9 41.9
5 80 3.2 0.7 33 39.6

2.3 Box-Behnken3E 36 i% i1 F0 0w Bz w43 #7
FHER ST 41, fe P04 170 28 341 BT, BRI o LA
Ay JE M) N, TR SIS S0 R HP 0 i o AR B i e T i S 56
SE I Box—Behnken % 1 1 HH 0 55, BETT 41K 223 /K P 5K
5 o Box—BehnkenSZUG e 11 M 45 WLk 6, A4 T7
B H A e rERE P, Pt S EmEESIR.
DL AT 735K 112 43332 el AR, HR 5 3R 6 119 52 56 465
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Table 6 Box—Behnken experimental design and results

SIS A B D F ooy R
1 -1 1 0 0 39.2
2 1 -1 0 0 40.8
3 0 1 0 1 432
4 0 0 0 0 46.8
5 0 0 1 -1 44.7
6 0 0 1 1 43.5
7 0 0 0 0 47.5
8 -1 0 -1 0 39.7
9 1 1 0 0 412
10 -1 0 1 0 37.3
11 0 0 -1 1 45.8
12 1 0 0 41.7
13 -1 -1 0 0 38.3
14 0 0 0 0 47.9
15 1 0 0 1 40.9
16 1 0 -1 0 41.7
17 1 0 0 -1 40.3
18 0 -1 0 -1 46.2
19 0 -1 0 45.5
20 0 0 0 0 46.7
21 0 -1 1 0 44.1
22 0 0 -1 -1 44.7
23 0 -1 -1 0 443
24 0 1 0 -1 46.6
25 0 1 1 0 43.7
26 -1 0 0 39.5
27 0 -1 0 1 46.3
28 -1 0 0 -1 38.5
29 0 0 0 0 47.3
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Table 7  Analysis results of regression and variance
TIZERE PO Bl BJr PH pf RFEN
B 27229 14 1945 26.82 <0.0001  **

A 16.57 1 16.57 22.84 0.0003 o
D 3.74 1 374 5.16  0.0395 *
F 0.27 1 027 037 0.5516
B 0.03 1 0.03  0.041 0.8418
AD 1.44 1 1.44 199 0.1807
AF 0.04 1 0.04 0.055 0.8177
AB 0.063 1 0.063 0.086 0.7734
DF 1.32 1 132 1.82  0.1983
DB 0.64 1 0.64 0.88 0.3635
FB 3.06 1 3.06 422 0.0591
A? 244.27 1 244.27 336.78 <0.0001  **
D? 13.39 1 13.39 18.46  0.0007 o
F? 6.48 1 648 893  0.0098 o
B? 7.84 1 7.84  10.8  0.0054 o

Vo 10.15 14 073
K 9.6 10 092 3.69
iRz 0.99 4 0.25
MEZE 28245 28
R>=0.9640  R?,=0.9281

0.1097 AE#

M A7 1) 53 47 7T LBt BRI AH 9K 7 2ER?=
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2.41g/L, Wb EF PR R 455 d5 KABL R 47.96¢/L.
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Fig.1 Response surface analysis chart (sucrose, MgSO,)
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Fig.2 Response surface analysis chart (MgSO,, corn syrup)
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Fig.3 Response surface analysis chart (sucrose, corn syrup)
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Fig.5 Response surface analysis chart (MgSO,, (NH,) ,HPO,)
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Fig.6 Response surface analysis chart (corn syrup, (NH,) ,HPO,)
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