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Antioxidant Activity of Polysaccharides from Lycium barbarum
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(1. College of Food Science and Engineering, Northwest A&F University, Yangling 712100, China;
2. Tibet City College of Vocational Technology, Lhasa 850000, China)

Abstract: An alkaline-ethanol extraction technique was developed to extract LBP and the extraction condition was optimized
by a single factor test and orthogonal experiments. The in vitro radical scavenging activity of LBP against «OH was also discussed.
Results indicated that the yield of LBP was significantly affected by the iquid/Solid ratio, ethanol concentration, pH, extraction
temperature and extraction time. The optimum conditions for alkali-ethanol extraction were: liquid/solid ratio of 50:1 (ml/g), ethanol
concentration of 8%, pH 10.5, 70 ‘C and 6.5 h of extraction time. Under this condition, the yield of LBP could reach the
maximum of 29.19%, which was increased by 9.51% compared to the traditional water extraction technology. The radical
scavenging activity of LBP samples against « OH was up to 44.90% at 2.35 mg/ml.

Key words: Lycium barbarum polysaccharids (LBP); alkaline-ethanol extraction technology; optimize; radical scav-
enging activity
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Table 1 Orthogonal design for alkali-ethanol extraction of LBP

ESES
KF AWEIL B ZF??W*R C B pH \D %‘x’{f& E rx:‘fﬁ 551
(ml/g) 5 5(%) HECC)  Ial(h)
1 40:1 6.5 10 50 4
2 50:1 7 10.5 55 5
3 55:1 7.5 11 60 5.5
4 60:1 8 11.5 65 6
5 65:1 8.5 12 70 6.5
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Table 2 Experiment design for radical scavenging assay

i JEE W
1 1ml FeSOu+1ml 7K#5R +1ml ZE4#7K +1ml X4 7K Ao
2 1ml FeSOu+1ml /K& +1ml ¥ +1ml 2248 K A
3 1ml FeSOu+1ml 7K# & +1ml ¥ +1ml XK A
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Fig.1 Effect of liquid-solid ratio on yield of LBP
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Fig.2 Effect of extraction temperature on yield of LBP
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Fig.4 Effect of ethanol concentration on yield of LBP
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Table 3 Analysis of results from orthogonal design for
alkaliethanol extraction

KK ey TS A
o A B C D E ]l )
1 1 1 1 1 1 1 15.79
2 1 2 2 2 2 2 16.43
3 1 3 3 3 3 3 16.49
4 1 4 4 4 4 4 16.68
5 1 5 5 5 5 5 17.42
6 2 1 2 3 4 5 23.51
7 2 2 3 4 5 1 24.50
8 2 3 4 5 1 2 26.48
9 2 4 5 1 2 3 26.96
10 2 5 1 2 3 4 27.72
11 3 1 3 5 2 4 22.74
12 3 2 4 1 3 5 22.68
13 3 3 5 2 4 1 22.68
14 3 4 1 3 5 2 28.87
15 3 5 2 4 1 3 27.18
16 4 1 4 2 5 3 21.37
17 4 2 5 3 1 4 21.50
18 4 3 1 4 2 5 24.12
19 4 4 2 5 3 1 27.34
20 4 5 3 1 4 2 25.71
21 5 1 5 4 3 2 20.07
22 5 2 1 5 4 3 24.24
23 5 3 2 1 5 4 26.86
24 5 4 3 2 1 5 27.78
25 5 5 4 3 2 1 26.22
K: 16.56 2070 2415 2360 2375 23.31
K: 25.83 21.87 2426 2320 2329 2351
K: 24.83 2333 2345 2332 2286  23.25 T=581.35
Ks 24.01 2553  22.69 2251 2257 23.10
Ks 25.04 2485 21.72 2364  23.80 23.10
R 927 4.83 254 114 1.24 0.41

F{i 50284 141.03 39.40 7.28 10.25 1

222 MiAd ZHEPRI T 2 E A A A R E
HWOBORLLE 50:1. LR AFR 73 % 8% pH10.5 K42 HK
KR T 70°C 4 A1F N4 6.50 BHATIRAIE, SZBrillf3 Mt 2
BEAF A 29.19%, S R —8. vz T2
A g Bnl 45 SR 7= 5L ik
223 ME ORI S AR GRS IR T 2 PRI 4
R
h T BAEZ T A, ARSI ST AR
AT T A SRR BUE AR, JLEE A AR itk £
BEIRBUL ST, G R IE 4.
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Table 4 Comparisons between alkali-ethanol extraction and the
traditional water extraction

WK LR B B 2
s NG GRIRL,,
(mlig)  53%2(%) HJE(C) WTEI(h)  1955(%)
gk o mEfE L 50 8% 105 70C 6.5 29.19
KEEMALTZ 50 — — 70°C 6.5 19.68

Ee =7 R M ECR W E .

MR 4 AT FE W, Btk 4B UL M AL 2 0 15 % 0
29.19%, (LG/KIREUEMAC L HERIFS RN 19.68%, %
P BRI AL 22 545 28 L A% Ze /K B ;31 9.51%
U BRE £ B3R I W AR AR GRS 0L, $em 7
F 2B PR o X AT BB AL T B O R A 4
J S B RE A, JFIR T 40 M e vk AR v T 20
ORI ON ST BrA O | R & N - R R IS
FEEFH, R, XA SRS % 0o
T B 2R AR 50 4 A — B
2.3 MRS RSN R R B R 00 A U

®5 MICSEBERBEAHEIBRER
Table 5 Radical scavenging capability of LBP against < OH

2B TR (mg/ml)

B 1.175 1.343 1.567 1.880 2.350
A 1.384 1.281 1.220 0.922 0.781
A 0.014 0.014 0.016 0.019 0.025
Ao 1.372 1.372 1.372 1.372 1.372

TR (%) 0.145 7.653 12.245 34183 44.898
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45.145 y=39.79x — 46.34 A
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S 35.145 .

§ 30145 e
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Fig.6 Radical scavenging capability of LBP against « OH
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%%y %;
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T RS i Jg 0221,
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INETESPOR R REA T EE RS SR AT E S AT d W 5 IEPR
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B2 6.50, EULAME N MIAC Z B R Ik 29.19%, L
G KT 2HE T 9.51%.

32 ZIEREHUMIHIAC 2 R B bR L R e R R
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F2E L B R R IR R RO R . R ROR
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B, FRinWoR A RSN BR R A A EE ), YMiid 2
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ik #] 44.90%,

4 i i
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AT A8 v 3

42 LRI AAC 2 BT A T R SRR KR
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