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Ultrasonic-assisted enzymatic extraction and antioxidant activity of
polysaccharide from Cedrus deodara pine needles
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Abstract ; In order to optimize the ultrasonic-assisted enzymatic extraction process of polysaccharide from Cedrus deodara pine
needles , and investigate the structure of polysaccharide and its antioxidant activity. The optimal extraction parameters were de-
termined by response surface methodology asfollows :3.-0"g pine needle powder,liquid to material ratio 20: 1 (mL: g) , extrac-
tion temperature 80 °C , ultrasonic’power 560/ W jultrasonic extraction time 47 min with the amount of cellulase 12 FPU/g raw
material , and extraction twice;the polysaccharide yield was as high as 10.39% . The structure of pine needle polysaccharide
was characterized by high’performance liquid chromatography , infrared spectroscopy and nuclear magnetic resonance spectros-
copy. The purified_polysaccharide , linked mainly by B-glycosidic bonds, consisted of monosaccharides such as glucose, fruc-
tose , arabinose and, galactose. Antioxidant activities of the polysaccharides were evaluated on the basis of hydroxyl radical ( -
OH) and I, l<diphenyl-2-picrylhydrazyl radical (DPPH - ). The scavenging ability of the crude polysaccharide was much
higher than that.of purified.polysaccharide, which showed a good dose-effect relationship. The semi-inhibitory concentrations
ICy4 of the crude polysaecharide on - OH and DPPH - were 0.47 g/L and 0.076 g/L,respectively.

Key words : Cedrus deodara pine needles ; polysaccharide ; ultrasonic-assisted enzymatic extraction ;response surface methodol-

ogy; characterization ; antioxidant activity
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Fig. 1  Simple factor experiments on extraction
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Table 1  Response surface design arrangement and experimental rusults

A B c Y
s R i RS LH%
No. Temperature Time Ultrasonic power Polysaccharide yield
(C) ('min) (W) (%)
1 80 45 400 9.48
2 70 60 500 8.92
3 80 30 500 9.43
4 70 45 400 9.44
5 75 45 500 9.87
6 70 30 500 8.89
7 75 60 400 9.30
8 75 30 400 9.16
9 75 45 500 10.01
10 80 60 500 9.78
1 75 30 600 9.18
12 75 45 500 9.94
13 70 45 600 8.74
14 75 45 500 9.95
15 75 60 600 9.22
16 75 45 500 9.91
17 80 45 600 10. 14

i1 Design Expert 8.0.6. 1 84X & MR AEAR.
YR R T [RLE A B, A5 8 22 o0 YR e oy T 1] JE 48 Y=-27.6835 +1.0214 +0. 116 2B-0. 0240 75C
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Table 3  Polysaccharide component analysis results

Y2l (B R H il ) Monosaccharide composition

4. (molar ratio) B2 E *?L%WM@
B . . Galacturonic
Sample A Purity protein acid
B IV BT A % S S 2 (%) (%) (%)
Gle Gal Ara Fru Man
HIZ Bk . 27.51 1.00 1.29 4.86 1.70 60.31 10.46 28.97
Crude polysaccharides
St b 42
ELALZ 23.02 1.00 1.22 5.40 - 91.23 5.40 2.41

Purified polysaccharides
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