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Optimization of Extraction Process for Polysaccharides from Longan Seeds by Response Surface Methodology

WANG Shu-xia, LI Ai-mei, ZHANG Jun-jie, LI Cun-zhi, OU Shi-yi, ZHANG Guang-wen*

Abstract: Objective: To optimize conditions for the extraction of polysaccharides from longan seeds. Methods: Based on single
factor experiments, the optimal conditions for polysaccharide extraction were explored by Box-Behnken design (BBD) in
combination with response surface methodology (RSM). Results: The optimal extraction conditions of polysaccharides were
ethanol concentration of 70% (V/V), extraction temperature of 77.4 °C, extraction time of 4 h, solid-to-liquid ratio of 1:20 (g/mL)
and extraction number of 2. Temperature was the most important affecting factor of polysaccharide extraction, followed by
extraction time and ethanol concentration. Under such extraction conditions, the experimental yield of polysaccharides obtained
after the first extraction was up to 21.7079 mg/g, which was close to the model-predicted value. Conclusion: The established regression
equation for polysaccharide yield has an excellent goodness of fit. Therefore it is credible and can be used for practical prediction
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Fig.1 Scanning spectra of pyrogallic acid and longan seed extract
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Fig.2 Effect of ethanol concentration on extraction rate of polysaccha-
rides from longan seeds
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Fig.3 Effect of temperature on extraction rate of polysaccharides from
longan seeds
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Fig.4 Effect of extraction time on extraction rate of polysaccharides
from longan seeds
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Fig.5 Effect of material-to-liquid ratio on extraction rate of
polysaccharides from longan seeds

o

WK s s, fECIEAEIRS$60%. IE 70°C.
B 3h I, JRHRAZ 2 By W i & B AV T =
W, MR A E] 1:20 J5, KR Z MY R
TEMEMARE .. NEEERA, REAE, T4k
P, ARG RH 20:1.
235  BIRIRECY IR AZ 2 B R R 1 520

251

32t =

2 =

= 151 =

I =

41 10 =

& s

D 5r = o= — p—
0 -I : -I : -l '_-I

BLIR B2k HEI3X B4R
FREUEE IR

K6 BRAEXEBREZHEENPMW
Fig.6 Effect of extraction number on extraction rate of
polysaccharides from longan seeds
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Table 1 Factors and levels in response surface analysis
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Table 2 Box-Behnken experimental design and corresponding
experimental polysaccharide yields

RIS A LRGBS BRIGRE CRENE  ZMEE Y/(mg/g)

1 0 0 0 20.93
2 0 -1 -1 18.69
3 -1 1 0 20.29
4 -1 0 1 20.65
5 -1 0 -1 20.17
6 1 0 -1 20.69
7 1 1 0 21.41
8 0 0 0 20.97
9 0 1 1 21.33
10 0 0 0 21.05
11 0 1 -1 20.05
12 0 0 0 21.01
13 -1 -1 0 18.73
14 0 -1 1 19.09
15 1 -1 0 18.57
16 1 0 1 21.05
17 0 0 0 20.89
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Fig.7 Response surface of the effect of any two factors on extraction
rate of polysaccharides from longan seeds
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