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Optimization on response surface models for the optimal extracting
conditions of polysaccharides from purple yam via ethanol precipitation
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(Department of Chemistry, Honghe University, Mengzi 661199, China)

Abstract:Response surface methodology was used to optimize the ethanol precipitation technology of
polysaccharides from purple yam. Based on single —factor experiments,ethanol concentration, precipitation
time, precipitation temperature and relative density were selected as influencing factors during extraction. The
experiment mathematical model was arranged according to Box —Behnken central composite experiment
design,which studied each variable and their interactions on the yield of polysaccharide. The quadratic
multinomial model on the contents of polysaccharide and each influence factor of ethanol precipitation of
polysaccharides was established by using the Design—Expert software. The optimal conditions for precipitating
polysaccharides obtained were achieved after 18h precipitation with 75% ethanol and relative density 1.23 at
0.5°C ,under which the highest yield of polysaccharides reached with verified value being of 2.49% and the
relative error was 0.32% compared to the predictive value.

Key words: purple yam ; polysaccharide ; response surface method ; phenol —sulfuric acid method ; UV —visible
spectrophotometry
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Table 1  Process variables and their levels in

four variables—three levels of response surface design
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Fig.1 Standard curve for glucose concentration determination
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Fig.2 Effect of relative density on the yield of

crude polysaccharides
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Fig.3  Effect of alcohol concentration on the yield of

crude polysaccharides
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Fig.4 Effect of precipitation time on the yield of

crude polysaccharides
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Fig.5 Effect of precipitation temperature on the yield of

crude polysaccharides
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Table 2 Box—Behnken design and results for response
surface analysis for optimizing ethanol precipitation of

crude polysaccharides

SIS A B C D Y HZHAE
1 0 0 -1 1 2.019
2 0 1 -1 0 2232
3 0 0 0 0 2.357
4 0 -1 -1 0 1.939
5 0 1 0 -1 2.365
6 1 0 0 1 2.121
7 -1 0 0 -1 1.686
8 0 0 1 -1 2327
9 -1 1 0 0 1.762
10 1 0 0 -1 2348
11 -1 -1 0 0 1.495
12 0 1 0 1 2225
13 0 -1 0 -1 2.142
14 -1 0 1 0 1.621
15 0 -1 1 0 1.987
16 1 0 1 0 1.939
17 1 -1 0 0 1.919
18 0 -1 0 1 1.909
19 0 1 1 0 2.368
20 0 0 1 1 2256
21 1 1 0 0 1.976
22 0 0 0 0 2.459
23 0 0 -1 -1 2.331
24 0 0 0 0 2353
25 0 0 0 2.434
26 -1 0 -1 0 1.556
27 0 0 0 0 2.339
28 0 -1 0 1.921
29 -1 0 0 1 1.534
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Table 3 Analysis of variance of the quadratic polynomial model
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Table 9  Effect of different feeding flow rate on spray drying

AR (mLeh™D R @) SKE @ Kb ©
120 36.85+40.45°  4.12+0.09" 30+0°
240 42.1140.56*  4.89+0.10° 49+1¢
360 39.07+0.38"  5.41+0.07" 67+1°
480 30.82+0.50"  7.24+0.09 69+0°
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Table 10  Effect of different compressed air flow rates on
spray drying
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460 40.30+0.25"  4.92+0.06" 50+1°
500 42.38+0.36* 4.86+0.03" 48+0"
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