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Microwave-assisted extraction,antioxidant activity and
deproteinization of polysaccharides from Bletilla formosana

SONG Zhi-jiao, TANG Dan,LI Yue,ZHANG Jin=long, LUO Wang-quan,XIANG Hui, MA Qian-tao "

College of Resources and Environmental Sctences ,Baoshan University , Baoshan 678000, China

Abstract:In the present study,we found the optimal conditions for the microwave-assisted extraction and deproteinization of
Bletilla formosana polysaccharides and assessed the antioxidant activity of it. Herein, percentage of microwave rated power and
pretreatment time and extraction temperature and time are employed to assess the effect of extraction technique on the yield of
polysaccharide based on single factor experiments and orthogonal test. The optimum extraction parameters are as follow :40%
rated power,60 s microwave pretreatiment time,70 °C extraction temperature,and 2.5 h extraction time. Under these opti-
mized conditions, the yield of polysaccharide was 38.33% (n =3). Subsequently,three deproteinization methods were evalu-
ated for the effect of protein removal and polysaccharide loss rates,such as Sevag method, enzymatic hydrolysis and their com-
bination. The results obtained showed that the Enzymatic-Sevag method was the optimal method ,which provided the deprotein-
ization rate was 80.01% ,and the 'polysaccharide loss rate was 24.58% . In addition, the in vitro antioxidant activities of B.

Jormosana polysaccharides,were investigated by measuring clearance abilities of O;" ,1,1-diphenyl-2-trinitrophenylhydrazine
(DPPH) and ferric reducing antioxidant power ( FRAP). The polysaccharide which was extracted from Enzyme method and
the original polysaccharide showed good antioxidant activity. The half inhibitory concentration (1Cy,) for scavenging of DPPH
were 24:855.and 28. 948 pg/mL,and superoxide anion radicals were 0.212 and 0. 223 mg/mL, respectively. With this kind
of investigation it would be easier to extract polysaccharide from B. formosana and other medicinal plants. Therefore, further
research of precise chemical structures and biological functions of these medicinal plants polysaccharide would be currently in
progress.
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Table 1  Factors and levels of orthogonal expriment
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1 2 3
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C 2421 Extraction temperature (°C ) 60 70 30
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Table 2 Results and analysis of orthogonal experiment

) A %'E%Ij]i%ﬁﬁft B ?ﬁ"ﬂi’iﬁﬂ“@ C ‘E’?%‘?&E D E%Eﬂﬂ 54‘%@4@
Code ercentage of Microwave time Extraction Extraction time Yield of
microwave powet (% ) (s) temperature (°C) (h) ploysaccharide (% )
1 I 1 1 1 23.00
2 1 2 2 2 31.33
3 1 3 3 3 27.50
4 2 1 2 3 37.33
5 2 2 3 1 31.17
6 2 3 1 2 28.33
7 3 1 3 2 25.00
8 3 2 1 3 25.33
9 3 3 2 1 19.33
K, 27.28 28.44 25.56 24.39
K, 32.28 29.28 29.22 28.22
Ky 23.11 24.94 27.89 30.06
R 9.17 4.33 3.67 5.67
LRI N 5, N b,

Optimum condition
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Table 3 Variance analysis of orthogonal array design

BN S5 A F A ¥J5 FE I
Source of variation Sum of squares df Mean square F value Significance
A 370.352 2 185.176 9.442 0.001
B 90.019 2 45.009 1.438 0.257
C 65.407 2 32.704 1.012 0.378
D 144.241 2 72.120 2.484 0.105
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Table 4  Orthogonal array design in terms of coded and actual values with experimental results

wgne PR R BEURBIGE  SWRRE
DW= E l?t' Enzymatic Enzymatic Dz Protein Polysaccharide C o hensi
Code nzyrzle i() tion hydroly time hydroly Empty removal rates retention rates omp1lre f‘nswe
m ('min) temperature ( °C) (%) (%) evatuation
1 1 1 1 1 60.23 75.06 67.65
2 1 2 2 2 57.50 78.46 67.98
3 1 3 3 3 61.32 76.92 69.12
4 2 1 2 3 63.23 78.53 70.88
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%3¢ 4 ( Continued Tab. 4)
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T Emﬁfgﬂ%ﬁm BE%&?F LE%ffnﬁll{; D7 %F‘P?ZEF * Pﬁjﬁ_ﬁ&ie Cfii:’z:;w
Code (ml) hydrnl?f time hydroly Empty removal rates retention rates evaluation
(min) temperature (°C) (%) (%)
5 2 2 3 1 64.57 79. 89 72.23
6 2 3 1 2 65.38 82.42 73.90
7 3 1 3 2 62.27 77.94 70.11
8 3 2 1 3 63.83 79.62 7Y.73
9 3 3 2 1 61.64 73.24 67.44
K, 68.25 69.54 71.09 69.11
K, 72.34 71.07 69.94 68.77
K, 69.76 70.15 70.27 70.58
R 4.29 6.46 6.26 5.92
ST WIES A, B, G D;
2.2.3  Bi-Sevag R A BLE @ L& R 5T . 1
HTEL 6 AT 0, e PR A B IS 28 11 SR M0 B R 1o g
65.38% , LA AN 17. 58% , LI G KO T 2 % g1
VL B 1 TR B AR T I 25 5, 15 = M 0 W M. e smme  ]VEE
SRR, PLLAESS 5 YOI FLR 7115610 0 o e 10
BB B B B O 81 1% | 40 41 5 & | o
33,200 , LR LB 1 TR 2 R 4 B 4 2 2 AT

LR , WiE-Sevag YA AR HH 2 YT 2R 1 IBERRR B O
80.01% , R RELAEH 24. 58 %

Protein removal time

E 6 Eg-Sevag iERBER

Fig. 6  Deproteinization efficiency of the combined method
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