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Ultrasound-assisted Extract of Water-soluble
Polysaccharides from Phyllanthus emblica
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Abstract: Emblica polysaccharides (EPS) have biological activities on free radical scavenging, anti-oxidation and
anti-tumor. The effect factors on yield of emblica polysaccharides from Phyllanthus emblica extracted by
ultrasound were studied. The results showed that the factors included ultrasonic power, ultrasonic time, solid-
liquid ratio, ultrasonic extraction temperature. The optimal extraction condition were ultrasonic power of 475 W
with solid (g) to liquid (mL) ratio of 1:20 at 80°C for 70 min, with the yield of 95.86 mg g’ DW. Ultraviolet
spectrum and FT-IR (fourier transform infrared spectroscopy) analysis showed that EPS was a a type acidic
heteropolysaccharide containing pyran and glycuronic acid. The structural modification of EPS by ultrasonic
radiation was not observed.
Key words: Phyllanthus emblica; Polysaccharides; Ultrasonic; Extraction; FT-IR (Fourier transform infrared
spectroscopy)
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Table 1 Factors in orthogonal experiment

7K ¥ Temperature At JE] Time L% Power Bl e Solid (g) to
Level (C) (A) (min) (B) W) (© liquid (mL) ratio (D)
1 90 70 5225 1:25
2 85 60 475 1:20
3 80 50 4275 1:15
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Fig. 1 Effect of ultrasonic time on polysaccharide yield
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Fig. 2 Effect of ultrasonic power on polysaccharide yield
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Fig. 3 Effect of ultrasonic extraction temperature on polysaccharide yield
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Fig. 4 Effect of solid-liquid ratio on polysaccharide yield
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Table 2 Results of orthogonal test
ia=2 K /K- Factors R Yield
No. A B G D (mg gm)
1 1 1 1 1 61.48
2 1 2 2 2 95.31
3 1 3 3 3 59.55
4 2 1 2 3 89.29
S 2 2 3 1 63.40
6 2 3 1 2 54.92
7 3 1 3 2 81.11
8 3 2 1 3 72.22
9 3 3 2 1 70.86
K, 21633 23187 188.61 195.74
K, 207.61 23093 25546 23133
K 224.18 18532  204.06 221.05
ky 72.11 77.29 62.87 65.25
ks, 69.20 76.98 85.15 77.11
ks 7473 6177  68.02  73.68

R 5.53 15.52 22.28 11.86
Ky Ko Tl Ky 53 1 278 45 IR 1.2 F1 3 11 20 SR, T
ky Joy 1 ey BRI . K, K, and K; present the sum, while

ky kyand k, for the average of yield at level 1, 2 and 3, respectively; R :
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Fig. 5 Effect of 4 factors on polysaccharide yield
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Fig. 6 UV spectrum of EPS
a: KR L Hot water extract;
b: R JHEHL Ultrasonic extract.
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Fig. 7 FT-IR spectrum of EPS
a: KR Hot water extract; b: ##m ¢ H2H Ultrasonic extract.
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