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Ethanol Fractional Precipitation and Ultrasonic
Modification of Pumpkin Polysaccharides
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Abstract; Pumpkin polysaccharides were extracted with hot water and deproteinized by Saveg method.
After rehydration with distilled water, soluble polysaccharides were successively fractionated by different
gradient concentrations of ethanol (0 ~30% ,30% ~60% ,60% ~80% ) into three precipitation fractions,
named PSP —30, PSP — 60 and PSP —80. Contents of sugar, protein and monosaccharide composition
were determined, UV and IR spectroscopy analysis were run simultaneously to determine their
spectroscopy properties. The results indicated that all three fractions were combined with a certain amount
of protein, and uronic acid was not found. PSP — 30 and PSP — 60 were composed of mannose,
arabinose, xylose, mannose, glucose and galactose, but PSP —80 was composed of mannose, arabinose,
xylose, glucose and galactose. Each of these fractions all had good scavenging effect on DPPH free
radical, and PSP — 60 removal rate was the highest, its removal rate was 61.90% at concentration of
2.5 mg/ml, PSP — 60 was treated with different frequencies ultrasonic, the mol ratios of these
monosaccharides and antioxidant activity were changed. The results confirm that ultrasonic can cause
monosaccharide transformation and biological activity change of polysaccharides. However, there is no
regularity between the increase of ultrasound frequency and the monosaccharide composition after
transformation. So the effect of ultrasound on polysaccharide structure is still a task to be studied.
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Tab.1 Chemical composition of pumpkin

polysaccharides by different concentrations of

alcohol precipitation %
EZ L Eivy Ul HEH
PSP -30 60.10 £2. 14 12.31 £1.87
PSP — 60 78.83 £1.36 8.29 £2.34
PSP —80 89.02 +2.04 9.76 +2.58
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Fig.1 UV scanning spectra of polysaccharide solution
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standard derivatives
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Tab.2 Monosaccharide composition of polysaccharides

ZHAy  REEEE BIROERE ARNE HERNE WA I
PSP-30  5.68 0.62 0.58 0.21 1.00 135
PSP-60  0.97 1.2 0.8 0.49 1.00 1.17
PSP-80 1.33 114 0.67 1.00  1.48

2.1.4  LIAMERES T

3 FhZ 4 PSP —30 PSP — 60 #1 PSP — 80 [ 41.4h
JCIE RN 3 R, 3 R BETE 3295 em ™ b A
A ETERI I, S O—H B 45 R 31,2 936 em ™!
REF/INE WA 1398 em ™" b W AT 06 Sy o i C—H
il 45 4% 2 A 25l PR Sh R AR 05 1 657 ~
1500 em ™" 2 ] (i M Wi g A R 1 N—HL A8 ff1 R 50,
1730 em ™" TG SO0, 50 S 5 A M S R 425 44 v 1Y
C =0 MMgEIRS , 15 2 A BB RS e & I 5 2% S
F—3" 51 067 em ™ A HHER C—0—C B A X
FRAR A 415 21, 2 W 285 (0 BRI g i e 5 76 847 em ™!
BRI A -3 3 22 1) AU IR 1) C—H 28 f R 351k,
791 em ™" 4b Y W U phy IR TRDRE F) -9t 95 i) S 1
) C—H B MiRsh5E" .

LEAMIETE B B, SR F S R B0 e o 45 11 2



TP 5 1 TkF M SRR R URE S A PR 209

K3 AR 2R LA
Fig.3 IR spectra of polysaccharide samples by different

concentrations of alcohol precipitation

BB FEATIC L 25 57, - UIIE ] 3 B 204 0
HEH-WEGY.
2.1.5 ZHREER A HEEEET

Z i PSP —30 PSP — 60 #1 PSP — 80 ji [ DPPH
FIHIERE N 4 7R, 3 R 2 BA — 1T
Fx DPPH H HZEAYAE ST, £E 0. 5 ~2. 5 mg/mL JitH K
FEJE IR A, BE R BE 34 0,3 Fh 2 WX DPPH [ i 2
TEERAR U3, Horp PSP — 60 HA7 5 175 BR
J1, B R EA S 2.5 mg/mL i, DPPH A 2

%%k 61.90% .
&
10
% os 10 15 20 25

T0r
JRBIRE (mgmL )
K4  ZHix) DPPH H LG BR1EH

Fig.4 Scavenging activity of polysaccharide
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Tab.3 Monosaccharides composition of polysaccharides
modified by ultrasound
ZWEAy RN BTRERE RE HERRE AR kI
PSP - 60 0.97 1.02 0.89 0.49 1.00 1.17

30 min,40 Hz  1.25 2.03 0.34 0.84 1.00 2.20
30 min,70 Hz  1.98 5.32 1.04 0.92 1.00 3.04

30 min, 100 Hz 2. 36 0.78 0.26 0.13 1.00 1.23
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Fig.5 IR spectra of polysaccharide samples by

different ultrasonic frequencies
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