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Medium optimization for the production of
poly( B—malic acid) using response surface methodology
CHENG Yuan-yuan ZHENG Yi-feng WANG Li-yan ZHOU Hua~ WEI Ping

( Institute of Biotechnology and Pharmaceutical Engineering Nanjing University of Technology Nanjing 210009 China)

Abstract: Reports on the optimization of poly( B—malic acid) production by Aureobasidium pullulans BSO, using a
response surface approach.First Plackett- Burman design was adopted to select the most important nutrients
influencing the yield of PMLA.After identifying three critical factors the optimal region of PMLA production was
found by steepest ascent approach.Then response surface methodology was used to develop a mathematical
model also to identify the optimum concentrations of the key nutrients for higher PMLA production and confirm its
validity experimentally.The analysis indicated that PMLA production was increased significantly by 199% from
20.74g/L to 41.36g/L where concentrations of glucose succinate ammonium and calcium carbonate were at
110.91 3.66 45.30g/L.
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1.2.1 : .
50ml./250mL 3d 4% ( P <0.05) :
24°C 220r/min P o
3d. 149 100mL/500mL 2 Plackett—Burman
24°C 220r/min 216h. (g/1) p . oot
1.2.2 -1 1
1.2.2.1 ( 8000r/min A 120 180 -5.2850 -0.0132 27.9464 -4.3333
20min) SBA-40C B 2 3 01880 0.8636 0.0350 0.1533
) C 345 40177 00277 16.1419 32933
1525 PMIA D 01 015 -05668 06114 03200 -0.4633
. ; E 005 01 -00161 09881 00003 -0.0133
1mol/L Goodban F 001 002 19540 0.1457 38180 1.6017
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1.2.3 H 40 60 89036 0.0030 79.2738 7.2983
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1 Plackett—Burman PMLA 3
PMLA PMLA
A B C D E F G H (g/L) (g/L) (g/L) (g/L) (g/L)
1 1 -1 1 -1 -1 -1 1 1 33.75 1 120 3.0 40 39.31
2 1 1 -1 1 -1 -1 -1 1 22.84 2 116 34 0 40.80
3 -1 1 1 -1 1 -1 -1 -1 2568 3 112 3.8 44 43.06
4 -1 1 -1 1 -1 -1 19.82 4 108 42 46 37.19
5 1 1 -1 1 1 -1 1 -1 12.73 5 104 4.6 48 38.20
6 1 1 1 -1 1 1 -11 36.74 6 100 5.0 50 29.73
7 11 1 1 -1 1 1 -1 2912 23
8 -1 -1 1 1 1 -1 1 1 38.59 4
9 -1 -1 -1 1 1 1 -1 1 38.06 s e o
10 1 -1 -1-11 1 1 -1 12.06 ° S XXXy P 0.0
1 -1 1 -1 -1 -1 1 1 1 37.75 PMLA CXX,
12 -1 -1 -1 -1 -1 -1 -1 -1 20.74 (P<0.1)
1232 P-B 4
. PMLA
. N * * (¢/1)
1 104.00 2.80 34.00 38.35
2 104.00 2.80 54.00 37.24
° 3 104.00 4.80 34.00 34.54
PMLA ( ) e 4 104.00 4.80 54.00 35.70
1.2.3.3 5 120.00 2.80 34.00 34.93
PMLA 6 120.00 2.80 54.00 36.47
. . 7 120.00 4.80 34.00 38.01
X,.X, X, o 8 120.00 4.80 54.00 35.99
4 ) 9 98.55 3.80 44.00 37.24
10 125.45 3.80 44.00 34.40
2 11 112.00 2.12 44.00 36.18
2.1 Plackett—Burman 12 112.00 5.48 44.00 33.00
) B 13 112.00 3.80 27.18 36.05
- 14 112.00 3.80 60.82 36.26
» Coeff. 15(C)  112.00 3.80 44.00 43.80
; 16(C)  112.00 3.80 44.00 43.61
. P 17(C)  112.00 3.80 44.00 4138
Coeff. Coeff. 18(C)  112.00 3.80 44.00 42.63
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Xl X2 X3 Xf X; X; Xl X2 Xl X3 X2 X3
Coeft. 42.72 -0.74 -0.59 0.37 -6.29 -2.74 -1.64 1.67 -0.40 -0.16

Std.Err. 0.72 1.30 0.79 0.86 2.36 0.84 0.87 1.74 1.55 1.03
t 59.22 -1.14 -1.50 0.86 -5.32 -6.54 -3.77 1.92 -0.52 -0.31

p <0.01 0.29 0.17 0.41 <0.01 <0.01 0.01 0.09 0.62 0.76
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Vs =41.41 —=0.67x, —1.72x] —2.15x; — 1. 60x;
+0.93x,x, (1)
R’ 'R’
. R’ =0.9032
(1) 90.32%  PMLA o
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