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Antioxidative Activities in vitro of Hengshan

Astragalus and Lycium barbarum
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Abstract; Polysaccharides were extracted from Hengshan Astragalus and Lycium barbarum by ultrasonic
method, and then antioxidative activities of Hengshan Astragalus polysaccharides, L. barbarum polysac-
charides and the compound polysaccharides of them were accessed in this study. The results showed that:
(1) The total antioxidant capacity [ T-AOC = (0. 6740. 12) U/mg ] and superoxide anion radical scaven-
ging capacity (EC;,= 2. 34 mg/mL) of Hengshan Astragalus polysaccharides were both higher than those
of L. barbarum polysaccharides [ T-AOC = (0. 5240.07) U/mg, EC;, = 4. 28 mg/mL], while hydroxyl
radical scavenging capacity (EC;, = 1. 36 mg/mL) was lower than that of L. barbarum polysaccharides
(EC5o= 0. 98 mg/mL). (2) T-AOC, hydroxyl radical scavenging capacity and superoxide anion radical
scavenging capacity of the compound polysaccharides were significantly higher than those of any single pol-

ysaccharide. (3) Both any single polysaccharide and compound polysaccharides exhibited a dose-dependent
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effect. In conclusion, Hengshan Astragalus polysaccharides show remarkably high antioxidative activities,

and are natural antioxidants with development potential. Besides, the compound polysaccharides of poly-

saccharides from Hengshan Astragalus and L. barbarum (1 : 1) enhance the antioxidative effects. Thus,

this study may offer reference for further exploration of Hengshan Astragalus polysaccharides and natural

antioxidants.

Key words: Hengshan Astragalus; Lycium barbarum ; compound polysaccharides; antioxidative activities;

hydroxyl radical; superoxide anion radical
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Fig. 1 The total antioxidant capacity (T-AOC)
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Fig. 2 Scavenging activities of the polysaccharides

on hydroxyl radicals
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Table 1 EC;, values for hydroxyl radical scavenging
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Fig. 3 Scavenging activities of the polysaccharides

on superoxide anion radical
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Table 2 EC;, values for superoxide anion radical scavenging

% B Polysaccharide ECs0/(mg/mL)
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2,6-FUT HXH iy BHT 2.21
KiEH4EE E E Trolox 1.25




1652 odt O % il 36 &

AL A 22 S e R =% 25 S L Horp e 1
WP RLAER .y 2B TR A ER. S E I
DL B8 S AT S i m, NI rh e
TR, TEMR A AL, ZEAERKF
a1 = 7 A ol = BN AN S N S
AR AR A AR ) R SRR AR (i R R T
A Zh v SR AT A S 11 3 B AT 2
RITSEOL A8 DR A PR AR COE
HEL U R M E R AT R G, IR S
MIWF 58 & B0, BE R B & o= N E . T E M A
(1.665%0) ik T BRI AL (2. 710%0) , {H — 3 ¥& Bk
DPPH H MR Y . sk E" I T 7 il
FOHTHEAE 3 A7 XY 7 B MAD i BT R AT L34 BT
RIEAE N2 5 DL 57 X R e o 1 2 SR
DL B is i i AR RN [ ) 7 AR A R A TR
I o e v 22 B LB e R I R X T M AR AR
Mo TEABEGE T, fE I R B A g T (T-
AOC 40.67 U/mg) 5 & BB T B H 3 H B g
(ECs0 4 2. 34 mg/mI) i F 7 E Myt Z 4% (T-AOC
4 0.52 U/mg,ECs, N 4. 28 mg/mL), M &2 H H &
HBREE I (ECs 2 1. 34 mg/mI)f 55 T T H Ml £
BE(ECs, 24 0. 98 mg/mL), 1 H 2 Fh £ 85 (5t & 1k
il 7 57 I HL v ) G R T R L O R TR A o
LEST W

ZHEN S TE — BB E b T HAE YR,

S % Uk -

[1] HERAHER S PEANLILAELHS] Jbnt. P EELR
b RRAL . 2015,

[2] #esiE, R ', & 52, % HILEKREE S % K2

LTS [T], P2y, 2013, 44(9):1 141-1 143,
HE Y H, ZHANG H X, LI L, et al. Correlation of comminu-
tion degree and Astragalus polysaccharides yield in Mt. Heng-
shan Astragalus membranaceus[]], Chinese Traditional and
Herbal Drugs, 2013, 44(9):1 141-1 143.

[3] Fw#HA % [M] L. DERFHE AR AL, 1995:
280-281.

[4] By, 2o, /e, . WA S RBYHT L TE
PERFgEL)]. PEALRE AR 2010, 30C10): 2 123-2 127.
DUAN Q M., LIANG Z S, NIE X N, et al. Antioxidant activ-
ity detection of Astragalus membranaceus and Codonopsis pi-
losula ethanol extracts by DPPH method[J]. Acta Botanica
Boreali-Occidentalia Sinica , 2010, 30(10) . 2 123-2 127.

[5] % i,k VL. MEZEIFRIRS R o E i
. 2007, 34(15): 896-900.

1 X T A A F 9 3 W A 22 1 BT AL T
SR RS R ORI S E ST R
DA K rp P 22 8 00 2 R D0 AR O T B L F) TR R
R I R e A B Pl SR SRR A . LT X 2 W T 4
AR B 5T Z2 46 b T 32l oy Z 0 T 2 Fal 2
Mol LA 22 I T 1T B 9 52 6 20 B B S8 AR A B B 5
N2 o KA [RI T 26 20 Wl 1 — i Wk 2 R L 49 47 42
- 2R E e TR R S R P R AR,
TE 1 i A rhon] RE A ik sk B SR TS A A kA
A DA 8 55 22 AR A 1 R DT SR AR T . A £
B 450 R B AR 2 R IR 4 0 1A LR
BB 0.2 mg/mL IF . XA R Y BR R
B —Z W 1300 UL T E B 2R R
FeA w2 R A T B EAE . FEAS RS A
R KM T E AL 2R 1 1 e s
Foff)s . BYT AR T8 T-AOC=0.79 U/mg. i
¥ B3 ECoo fH 0 0. 84 mg/mL, 5 BR & B &
T A M ECHy 1. 37 mg/mL, ¥ F 8 — 4 {7}
ZHE R 2 R ead Zamih)s R E T —EW
BN L O HLAR B IE P R RO &

L5 LTk AR L B R AR AL G 25 B R Y
B L2 B8 BA R PURA T U2 S
T EAMAC 2R A RS DU AL PR 5 L R W E
L8 6 B AT I 2K S B 48 AR AT 5 2 B 2
(T LA

CAI L, ZHU J. Research status and development of Astraga-
lus polysaccharide[ J]. Chinese Journal of Clinical Oncology ,
2007, 34(15): 896-900.

[6] YANF, ZHANG QY. JIAO L, etal. Synergistic hepatopro-
tective effect of Schisandrae lignans with Astragalus polysac-
charides on chronic liver injury in rats[ J]. Phytomedicine,
2009, 16(9) . 805-813.

[7] MEWwi. R&E. & &, % Wi lnsrasel)] hE
W, 2014, 34(10): 43-47.

PANG Y R, WUM Y, MA C, et al. Progress on research of
lycium barbarum polysaccharides[J]. China Fruit aVegetable ,
2014, 34(10) . 43-47.

[8] Briwémy. 3 0%, BN, 5. G TH A#-ICP-AES Il & 4¢3k K

AR AL T 17 FOTR L] i S . 2011, 28(6) .
3 129-3 132.
JIAOX L, JIT, CHI X F, et al. Determination of 17 kinds
elements in Lycium barbarum L by ICP-AES with microwave
digestion[ J ], Chinese Journal of Spectroscopy Laboratory .
2011, 28(6):3 129-3 132.



8 1] BB L 45 AE LD B R A T B AT ) 22 MR ST A TR T LA Y 1653
[9] HOYS,YUMS,LAICS,etal. Characterizing the neuropro- HE P, LIZY, FAN S C, et al. Differences between Heng-

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

tective effects of alkaline extract of Lycium barbalum on beta.
amyloid peptide neurotoxicity [ ] |. Brain Res, 2007, 1 158;
123-134.
KOSAR M, ALTINTAS A, KINMER N, et al. Determina-
tion of the free radical scavenging acfivity of Lycium extracts
[J). Chemistry of Natural Compounds, 2003, 39:531-535.
B, EEML BE R, PoAb B A AL 28 1 RS R A
W] AR, 2011, 32(3) . 60-64.
MA H F, WANG S M, YANG Z M. in vitro Antioxidant
activities of polysaccharides from wild Lycium barbarum in
North Shaanxi[J]. Food Science, 2011, 32(3): 60-64.
Harunobu Amagase, Norman R, Farnsworth. A review of
botanical characteristics, phytochemistry, clinical relevance
in efficacy and safety of Lycium barbarum fruit (Goji) [J] .
Food Research International, 2011, 44(7). 1 702-1 717.
Fam, o M. MERE. 8RR RN E SRR S
RS RT], BEFR%M, 2003, 25(4); 337-342.
FANG Y Z, YANG S, WU G Y. Free radicals, antioxida-
nts, and in relation to health[ J], Acta Nutrimenta Sinica ,
2003, 25(4): 337-342.
JEA ., M. REHE, F AR SRESHILLELRES
i SBTEAE PE LR S L . A A A = i, 2016, 36
(3): 521-526.
TANG NN, TAOJ Q, CHEN C L, etal. Comparison stud-
y of polysaccharide content and antioxidant activity of Anoec-
tochilus formosanus and Anoectochilus zhejiangensis[J]. Ac-
ta Botanica Boreali-Occidentalia Sinica, 2016, 36 (3):
521-526. .
RHA, B, B, . BRI TP RIS 20
TR T AT A AT PR 9ELT . PHbAE 4 2013, 33(3):
620-625.
ZHANG Y J. YANG T X, WEI A Z, et al. Accumulation
patterns of total flavonoids, total polyphenol during Growth
of Zanthoxylum bungeanum Maxim. and its antioxidant ac-
tivities [ ] ].  Acta Botanica Boreali-Occidentalia Sinica »
2013, 33(3): 620-625.
HORIZL, EA AR 2 B, S5 AW 2 WO RO kLT ],
o E A2 E R, 2011, 27(2) ; 349-352.
SHEN L. H, WANG J S, L1Y, etal. Research and applica-
tion of plant polysaccharide[ J ], Chinese Agricultural Science
Bulletin, 2011, 27(2) . 349-352.
X, BRIRI . FAR S, S ASERE 7 3R fE DB R
Bk At sE (1], PR P2k, 2008, 33(5): 570-573.
AR EY, FBEAE. AN IR) S VR R H P B R A AT A
L] P2k, 2011, 36(13): 1 720-1 721.
T Wy, 2R, XM, % P EE A ITS2 7
S (LB 1 3 R 28 ST SR ) ], 2%k, 2013, 48
(10):1 595-1 601.

[20]

[21]

[22]

[23]

[24]

[25]

[26]

shanhuangqi and Chuanhuangqi based on metabolomics and
1TS2 sequences[ J]. Acta Pharmaceutica Sinica, 2013, 48
(10): 1 595-1 601.

MRFBLr, (5%, B, & EdLh — M imtkEn
BRI TZEMLEELT]. o Sy )2 ek 2016, 22(5) .
13-17.

CHEN X H, RENJ H, WEI Y M, etal. Optimization of ex-
traction technology of an immune active protein from astragali
Radix[ ] ].
Medical Formulae, 2016, 22(5) :13-17.

achE, o B, B30, SF. U AU A 20 R AN P
IS HTLT ], ARl R %4 . 2014, 33(5):105-110.
YE W J, FENG W, HUANG W, et al. Antioxidant activity

Chinese Journal of Experimental Traditional

of extracellular polysaccharides of Cordyceps militaris [ ] ].
Jowrnal of Huashong Agricultural University, 2014, 33
(5):105-110.

Mot 2200, M AC 220 00 A R IR A B R Bk R BT A
WEFELT]. BT ST R . 2016, 37(10).73-77.

YANG X S, JIANG Z L. LBP Ultrasonic-assisted extraction
method and its antioxidant activity[J]. Food Research and
Development , 2016, 37(10) .73-77.

IR, T, TR M AT S PR AT S R i R B
WM O[] BB E T 4, 2014, 35(24): 39-41.

LI ZJ, DING R M. Comparative studies the content of total
flavonoids and anti-free radical between ningxia wolfberry and
Black Wolfberry [ ] ]. Food Research
2014, 35(24) . 39-41.

ik W, BOF, BE, . ONREFEX T = MA R BT
L], dE 2, 2014, (15): 165-168.

ZHANG B, LUO Q, WANG X Q, et al. Fruit quality com-

and Development

parison of Lycium barbarum L. [rom different producing area
[J). Northern Horticulture , 2014, (15): 165-168.

B OF EREAT. NI L A ZME R A A AR E
PRI, K24, 2011, 35(4):531-537.

ZHAO X, DONG S Z, SUN L P, et al. The scavenging ac-
tivities and mechanism on oxygen free radicals of polysaccha-
rides from Laminaria japonica[J]. Journal of Fisheries of
China, 2011, 35(4):531-537.

TR, ik T, B, . E AL R 2 2 1k 25k
SMIE AR W B B L], & . 2007, 26 (3) .
38-40.

WANG H X, ZHANG W, YAN K L,et al. Study on anti-
oxidation activity of Ganoderma lucidum mycelium and Lyce-
um chinensis polysaccharides compounds[]], Edible Fungi

of China , 2007, 26(3): 38-40.

(%% % . & #7T4L)



