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Antioxidant and stability of polysaccharides from purple sweet potato

by fractional alcohol precipitation
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Abstract: Objective: This study aimed to explore the composi-
tion, antioxidant activity and stability of purple potato polysac-
charides and improve the efficiency of separation purification.

Methods: The free radical scavenging capacity, antioxidant capac-
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ity and chemical stability of the crude polysaccharides from purple
sweet potato were compared and analyzed by fractional alcohol
precipitation. Results: The contents of polysaccharide, protein,
sulfate group and uronic acid in the three fractions were in the or-
der of PPSP-80% > PPSP-60% > PPSP-40%. Among them,
PPSP-80% fraction had the strongest scavenging ability on DP-
PH, ABTS and superoxide anion free radicals, while PPSP-60%
fraction had the strongest scavenging ability on hydroxyl free rad-
icals. Whereas, PPSP-40% fraction had the worst scavenging a-
bility on free radicals. The order of antioxidant effect on rapeseed
oil was PPSP-80% > PPSP-60% > PPSP-40% . and PPSP-40%
fraction had the worst stability, PPSP-60% had the best stability
under extreme alkaline conditions, and PPSP-80% had the best
stability at 121 “C. Conclusion: Fractional alcohol precipitation
has certain separation effect on purple sweet potato crude poly-
saccharides, and different alcohol precipitation components have
obvious differences in antioxidant effect and stability. Therefore,
the high concentration alcohol precipitated component had better
antioxidant effect and stability.

Keywords: purple potato polysaccharide; alcohol precipitation;

antioxidation; free radical clearance; stability
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Table 1 Gradient alcohol-sinking purple potato polysaccharide components of the substance content
g/100 g
L 4 43 (GES 2 HE il 25 W T 1R i B2 ik
PPSP-40 % 17.334+0.22¢ 17.0940.23¢ 1.0540.02¢ 4,05+0.27¢ 3.37+0.18¢
PPSP-60 % 27.1640.34" 37.74+1.44° 1.39£0.01" 8.22+0.21° 4.6140.13"
PPSP-80 % 38.47+0.12% 47.90£0.13% 1.6740.05* 10.26+0.27¢ 5.88+0.10°

T 5 RN R R 22 5 3 (P<0.05)

R2 NEEALESHEREER CHRELFEIC &'

Table 2 Gradient alcohol-sinking purple potato polysaccharide antioxidant activity 1Cs, value

FEULAL 5y DPPH [ £ ABTS H 3% YR [ AR A BT
PPSP-40% 1.00540.007¢ 1.233+0.015% 0.985+0.018% 0.91640.032%
PPSP-60% 0.72740.004>  0.79240.004>  0.318+£0.007>  0.848+0.019"
PPSP-80 % 0.343+0.004¢ 0.343+0.001°¢ 0.35340.005">  0.32140.003¢
#eAEC 0.01740.002¢ 0.02340.007¢ 0.07740.005¢ 0.051+0.0014

T B T BEAS R R m 22 5 i 3 (P<<0.05) .
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Figure 2 Purple potato polysaccharides on ABTS free

radical removal capacity
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Figure 3 Purple potato polysaccharide hydroxyl free

radical removal capacity
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DA WAL A 3 P22 RO R 8 T A () s 3T 40 4 11
YL AL RE T AR L Bt S AL RE J7 R 25 19 O PPSP-40% , 7 3
B 5 0B S AL BE 77 38 W T . X TS U B R RE A RR
ifii PPSP-60% n & 45 48 H 45 — & WP B LB, Wb &
WA Z RN B EREAER, G REN, &
UL X 22 b7 i 0 B 4010 A0 &2 30 G sk . H PPSP-
80 %6 R R IR If » PPSP-60 24 Ik Z , PPSP-40 % 4% 5 i 25, W]
R (R Sy 2 P 8 G T LB H8 10 2 4% 4 1 /D L T
MR A T R R R Ay A A — T
P PPSP-80 % H o] RE & A 14 2 P A AL M RE B 4 1 /N 4%
T4 55 o PR T SR 3G 1k A5, AT LA A AR 4 1 il i 2 S
SRPTEART . H AT A 20 R 2 R o Xt
SENF I HA — 7 P AL ACR . B BHT XA — 7 19 B
) 38 24 3 i e 30 2 4 5 il A i 22 0 B I IR SR AT ik
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Table 3 The chemical stability results of the three alcohol sink components

PPSP-60 % PPSP-80 %

ST/ (g kg™ RER/ N BT/ (g ke RER/ N SMTE/ (g ke RRER/ X

%3
PPSP-40 %
L7 3
121 °C 4b ¥ 20 min 75.79+1.34 36.10
4 l 14 :: J’ i Vs
Ta mol/L ZHIME () o 29.46
Wi-121 CAEFE 20 min
4 mol/L & & b
T mol/L 2 & 4t 81 53.96+2.63 25.70
Wi.121 ‘C 4hFE 20 min
4 l/L E TR
T4 mol BB 75.26+1.62 35.85
Wi .60 ‘CHLPE 6 h
4 mol/L & 4 1t 4h %
o mol/L ARAWME L0 28.58
Wi .60 ‘CALTE 6 h
AL BE R HRD 209.95+2.26 100.00

89.47+2.44 79.44 283.61+1.62 97.65
82.89+0.98 73.60 123.374+1.70 42.58
59.224+1.34 52.58 117.0942.07 40.31
74.74%+1.70 66.36 114.4643.94 39.41
94.7343.55 84.12 108.94+2.26 37.51
112.6241.29 100.00 290.4542.68 100.00
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R AT B8 M 2 s PPSP-60 % 1 #a & M 4. 4%
Fp R85 T F i AT 38 50 %6 DL b, 78 A% oy 0k A% T AR
SEME BT 84.12 % HL B 2 IR I 3% i Tt 5 . PPSP-60 %6
AL 2 B R PR R T I A W s B A R R R L R
HTFME 52.58% ;1 PPSP-80% 7F 121 °C & iR & T 5
FEPERAF . Ry 97,650, T 7E H b S5 4 T R E R AR T
50 % , Ui PPSP-80 %6 fE [ Pk M ad vk 2 1 T A AR B . 45
R F WAL PPSP-80 % FJ LA 7 = I 4% 10 T F 8 L (B 72
Jon ) R AR L R BT Y pHL, 1 PPSP-60 %6 e Bt
FAFF MR E RTE SR N A S R A AR R B
HINEE HUR T PPSP-40 % 78 B M B ME M B IR & R
R PEAR A 2 0 ISR I 0 S R BEoR LA
3 Bk

T % 5% SR 2 R EAT 40 T A B 3 b A
4y (PPSP-40 % ,PPSP-60 % ,PPSP-80 %) , 3 Fift i 3T 2H 43 %
DPPH H (£ ABTS 3 i3 A gl 2 B A & 1 A
AR B — 2 0 T B RE 0 (BT BR AOR #ROR R 4 AR
% C., Ht,PPSP-80% %} DPPH [ i 4. ABTS [ iy 3.
FA AR T At 20 bR A8 1 f R, PPSP-60 %0 X 23 B
HVE R AE B, PPSP-40% TSR Ee h i 2. 3 fhms
UL 43 % ATl B B A — WP A AL ORI BBl & 1
TIUZH 3 35 0 2k (89 385 00 %8 SRKF 0 1) BT S AL ROR B AT, X 3
K0 BE A % R B 4 1 = PPSP-80% ., H ¥k i PPSP-
60 % Ak BB 2 N PPSP-40% . H i 48 10 550 5 52 3 3 5%
B o e R G, 25 SR 2% B PPSP-40 %0 1 A8 i M I
2, PPSP-60 0 75 4% i Bl M 4% 14 (4 mol/ L & 48k 84 75 T80
TR E M AR LF L i PPSP-80% 7 121 ‘C ¥ &4 TR E 1
It

SRR WA R BETUAL 4380 B — 2 g AL BOR . B
AR A PR RO AL f e M R W B 22 57 (4R
PR T 2 2 Tl PR AT A R 30 X LU B 5 JiE 24 Xt
SE LR BT R ABOR BT — P AT 5 40T .
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