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Optimization of Polysaccharide Extraction from Brasenia schreberi
ZHANG Shou-hua',ZHANG Xin-hai', LIU Yan—qi?, QIN Ling—xiang®"

(1. Hebi Polytechnic, Hebi 458030, Henan,China; 2. School of Food and Biological Engineering, Zhengzhou
University of Light Industry, Zhengzhou 450002, Henan, China; 3. Luohe Food Research Institute Co., Ltd.,
Luohe 462300, Henan, China)

Abstract: In this study,the extraction of high —intensity pulsed electric field —coupled compound enzyme of
Brasenia schreberi polysaccharide (BSP) was investigated. The extraction rate was used as the index,and the
optimal process parameters were determined through single—factor and orthogonal tests. The results showed that
the optimum technological parameters of high—intensity pulsed electric field extraction were as follows: solid—
liquid ratio 1:30 (g/mL.), extraction time 40 min,electric field intensity 25 kV/cm,and number of pulses 6. Un—
der these conditions, the BSP extraction rate was 10.75%. After high—intensity pulsed electric field extraction,
compound enzyme extraction was performed. The optimum technological parameters for enzymatic hydrolysis
were as follows: compound enzyme addition (papain: cellulose enzyme :pectinase 1:1:1, mass ratio) 2.5%, en—
zymolysis pH 4.5, enzymolysis time 60 min, and enzymolysis temperature 40 °C, Under these conditions, the BSP
extraction rate was 12.27%. Compared to the single high—intensity pulsed electric field extraction, the extraction
rate of polysaccharides from B. schreberi using the high—intensity pulsed electric field—coupled compound en—
zyme method significantly improved, and the proposed method is suitable for extracting polysaccharides from B.

schrebert.
Key words: Brasenia schreberi polysaccharide; high intensity pulsed electric fields; compound enzyme ; extrac—

tion technology ; orthogonal test
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Table 1 Factor levels of orthogonal experimental design
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Table 2 Factor levels table of orthogonal experimental design
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Fig.1 Effect of solid-liquid ration on the BSP extraction rate
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Fig.2 Effect of electric field intensity on the BSP extraction rate
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Fig.3 Effect of the number of pulses on the BSP extraction rate
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Fig.4 Effect of extraction time on the BSP extraction rate
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Table 3 The result of orthogonal experimental design
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3 sevvie MR P e
1 1:20 15 6 20 7.68
2 1:20 20 8 30 8.53
3 1:20 25 10 40 9.27
4 1:30 15 8 40 10.28
5 1:30 20 10 20 9.14
6 1:30 25 6 30 10.73
7 1:40 15 10 30 9.57
8 1:40 20 6 40 9.11
9 1:40 25 8 20 9.34
ki 8.493 9.053 9.390 8.647
k, 9.993 9.177 9.287 9.477
ks 9.417 9.673 9.227 9.780
R 1.500 0.620 0.163 1.133
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Table 4 The variance analysis results

HWE W2 THm AmE  FE PR B
A BHE L 3.435 2 83.780  19.000 *
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Fig.5 Effect of compound enzyme addition on the BSP extraction
rate
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Fig.6 Effect of enzymolysis pH value on the BSP extraction rate

HiEl6 R, BSP 42 HURFEE B pH {HAYIE R
FeTt i PR A S o RN, pH {ELIE S i
0 N 3R 2 — , PR S A Froili BT pH LI, P 1
e, B R T 03, SRIBCR R, S Z SR ORI
X5 MR IS R AL I, Al pH
fih 4.5 etk
223 FEHIREEXT BSP SR

Bl RE X BSP SRIBCR A2 DLIA] 7.

&
&
By
ay
7]
[==)
7 . . . ,
30 40 50 60 70
i UL °C

7 EEFRREXT BSP IREVEMFN
Fig.7 Effect of enzymolysis temperature on the BSP extraction
rate
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Fig.8 Effect of enzymolysis time on the BSP extraction rate
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Table 5 The result of orthogonal experimental design
HE
BRBFS EZAW  F W
Wi /%  pHAE

BSP 421t
G H R o

TREEIC 1] /min

1 2.0 4.0 40 40 10.51
2 2.0 4.5 50 50 11.64
3 2.0 5.0 60 60 10.43
4 2.5 4.0 50 60 12.25
5 2.5 4.5 60 40 12.19
6 2.5 5.0 40 50 11.83
7 3.0 4.0 60 50 10.64
8 3.0 4.5 40 60 11.56
9 3.0 5.0 50 40 9.71

k, 10.860 11.133 11.300 10.803

k, 12.090 11.797 11.200 11.370

ks 10.637 10.657 11.087 11.413

R 1.453 1.140 0.213 0.610
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Table 6 The variance analysis results
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