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Abstract: The aim of this study was to obtain polysaccharides from Hovenia dulcis fruit pedicels, and further evaluate its
ability to scavenge free radicals and inhibit the oxidation of biological macromolecules (proteins, lipids, DNA). On the basis
of a single-factor experiment, the hot water extraction process of polysaccharides from Hovenia dulcis fruit pedicels was
optimized using orthogonal test combined with an analysis of variance. The ability of the extracted polysaccharides to
scavenge DPPH and ABTS" free radicals was determined. In addition, Cu**/H,0,, FeSO, and APPH were used to induce
the oxidation of bovine serum albumin, linoleic acid and herring sperm DNA, respectively, to construct in vitro protein,
lipid and DNA oxidation models and the ability of the extracted polysaccharides to inhibit biological macromolecule

oxidation in vitro was evaluated. The results showed that the volume fraction of ethanol precipitation had a significant
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effect on the yield of polysaccharides from Hovenia dulcis fruit pedicels (P<0.05). The optimal hot water extraction

conditions were as follows: solid-liquid ratio, 1:25 g/mL, extraction temperature 85 °C, extraction time 1 h, ethanol

precipitation volume fraction 80%, with the polysaccharide yield of 3.06%=+0.181%. With the increase in the concentration,

the effects of the extracted polysaccharides in scavenging free radicals and inhibiting the oxidation of biological

macromolecules were gradually improved. The ICs, for scavenging DPPH and ABTS" free radicals were 1.687 and 1.824

mg/mL, and the IC, for inhibiting bovine serum albumin carbonylation, linoleic acid peroxidation and herring sperm DNA

oxidation were 13.84, 10.88 and 74.70 mg/mL, respectively. The results can provide a reference for the extraction of

polysaccharides from Hovenia dulcis fruit pedicels and its application in functional food.

Key words: Hovenia dulcis; polysaccharides from fruit pedicels; extraction process; biological macromolecule; oxidative

inhibition
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Table 1 Orthogonal test factor level table
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1 85 1 1:25 60
2 90 1.5 1:30 70
3 95 2 1:35 80
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Fig.1 The effects of temperature on the extraction yield of
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2.1.3 AR EXTHUERIRAE 2B R sg . hIE 3
T, BURIRAR ZH 59 3R B R LR 2 B e
EISRERAEEE, 2R LA 1:35 g/mL IR
B, HASRME Ly 1:25, 1:30 g/mL AHELFFRAR B
WEPEZER(P>0.05), UiHAERNELE 1:25~1:35 g/mL
MV B, 2R . A 2R Eeg K E 1:40 g/mL,
8% 5 1:35 g/mL AHIGH IR T WM FIE(P<0.05) .
R L 18 I BRI ARG DRI 791 S AR AR R AR R 11
B i e BE 220 Y (FUR PR Eea RS, %
JordE ik I L 28 R BRI, 22037 BT nT REIFASEH
5, BTG 22 7 A R RSN R  STT BT S
BORCR RRERO i T i 2SR L B [ At
WEEE 1:25~1:35 g/mL, PRIHGAERE 1:25,1:30, 1:35g/mL
VEREAZIR SRR L 3 7K.
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Fig.3 The effects of solid liquid ratio on the extraction yield of
polysaccharides
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T REEARK I W 1) A P S 5ol Z2 B 7K DA T ™ A D L0
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RT3 PE2E 5 (P>0.05), R ER &% e o pifs
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Fig.4 The effects of ethanol precipitation volume fraction on
the extraction yield of polysaccharides

22 EXRRILER

ARYE L PR R RSG5, Ve AR IGR | $RHR
BsIa] R L . BTSRRI 4 S AR SRS 22k
R T 2, LS BT IT 38 br, 1
Lo(3") IEACIRYG o i EMA T (6 2)H%22 R A 3]
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Table 2 Design and results of orthogonal test

HE
R ZHHR(%)
A B C D

1 1 1 1 1 1.36
2 1 2 2 2 1.31
3 1 3 3 3 2.56
4 2 1 2 3 2.70
5 2 2 3 1 1.07
6 2 3 1 2 1.54
7 3 1 3 2 1.57
8 3 2 1 3 291
9 3 3 2 1 1.57
K, 1.743 1.877 1.937 1.333
K, 1.770 1.763 1.860 1.473
K, 2.017 1.890 1.733 2.723

M 2ER 0.274 0.127 0.204 1.390

#3 IECGRAE T2

Table 3 Variance analysis of orthogonal test

HE WEVHM ARE  Flb FIGFE  PE B
A 0.136 2 4.690 19.000  0.183
0.029 2 1.000 19.000  0.039
c 0.063 2 2172 19.000  0.085
D 3.514 2 121.172 19.000  0.008 *
T2 0.03 2

1 * IR P<0.05,

18 ok TE RIS ELL AT a0, DA SR O3S
Pt i e A T 28 25 1 - A BSC D5, HIDERMEEE 1:

25 g/mL, $EBUREE 95 °C, #EHURTAE] 2 h, BEDUATR >

1 80%, H1T DFEEITARRLSH0) Xt ZZHHAS 52 1) 4
2, H 3 4MKFE AK,, R KT AK, , VLB E
BEUTARTR ST B IO Z S SR M ARG T, BRI Ittise
& 80% M AL T 255 BEDTIA B UM L, T AR
B BE D) A1 CORFAE L) X 2 Bl 45 55 52 ) A I 3%
(P>0.05), T A AR BERE RN AL = A B fA BE 5 n]
Pt A \B,C\ Dy EAE T 200 7 IE S50 AT
Hh, PR BERERE A i 254708, DB AR AT 2
WHO 7K E LB AT DIAR PRI R 7K, e R E
At [E]XF Z2 B2 R MR AN BH

TR BRI T 256 A3B;C D; 5 A B C Ds
BATAT LY, TEPI L2055 B AT AR A 22T T4
B, 45353 51K 2.94%+0.174%.. 3.06%+0.181%, —
FHITC W EFEMEZE R (P>0.05), I AR GEFRE A >
A A 2R 55 08, 2 A B,C,D;CRIE LE 1:
25 g/mL, $EHGRE 85 °C, FEHUFE] 1 h, FEUTAFI 5>
L 80% ) AL T 24544
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Fig.5 Effects of Hovenia dulcis fruit pedicels polysaccharides
on DPPH free radical removal
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Fig.6 Effects of Hovenia dulcis fruit pedicels polysaccharides
on ABTS" free radical removal
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FEIRAE Z WH 3 5 DPPH. ABTS' H fH3EAY 1C, KT
LIZEHORF . AT BT 26, H SR 2
FEAR AT 45 RIS SRR 58 AT B AT AR
A W EA B TE R A i Akae T .
24 HEREZFENEBERRELAEID

R SRR EE A2 [ HR 3RS e s R A R
1k, BRI A A i i sl A e 1 =
THRCY, PRI R AR MEB LA B SPiE b R
SieE, 1218 R S5 R E A BT RE S5 A4 1 2R
A, JET G [ — RSN AE SR, Cu®'/HL0, R FR
A5 S BSA MRILG, ASHFSEIE L A [F] v BE AR AR
HAE Z2 W 5 SR A AR F= b R B 1 5 BRI B X
BSA #ILAAIFNHITEN. . anEl 7 i, B AUERSR
FE WU P B T, Z2H%T BSA B IE A Sz
B, AR B 20 = TR P4 25 P 22 55 (P<0.05),
IC, “A 13.84 mg/mL, X Wik JF iK% 40 mg/mL A
BSA BRFLAL IR AT I8 78.20%+1.946%, Cu**/
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Fig.7 Effects of Hovenia dulcis fruit pedicels polysaccharides
on protein carbonylation
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on lipid oxidation
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