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Abstract: A crude polysaccharide extract was obtained from Eurycoma longifolia via ultrasound-assisted water extraction, and the
optimal extraction conditions were determined by the Ly(3*) orthogonal test. A novel polysaccharide component containing uronic acid, Ali-1,
was obtained through purification by column chromatography. The basic structure of Ali-1 was determined through analyses of its molecular
weight and monosaccharide composition. The antioxidant activity of Ali-1 was evaluated based on the oxygen radical absorption capacity
(ORAC), as well as the changes in the levels of reactive oxygen species (ROS), malondialdehyde (MDA) and catalase (CAT), superoxide
dismutase (SOD) and glutathione peroxidase (GSH-Px) of red blood cells in the human erythrocyte hemolysis model. The results showed that
the optimal extraction conditions for the crude polysaccharide were: ratio of material to liquid 1:40, extraction temperature 95 °C, ultrasonic
power 300 W, extraction time 2 h. The yield of the crude polysaccharide from Eurycoma longifolia was 10.09% under the optimum conditions.
Ali-1 had an average molecular weight of 14.3 ku and was mainly composed of xylose, arabinose, glucuronic acid and galacturonic acid at a
molar ratio of 4.43:1.10:1:1.14. The ORAC value of Ali-1 was 302.48+2.71 umol Trolox equivalents/g. Pretreating with Ali-1 could effectively
reduce the levels of MDA and ROS in the 2-2'-azo-bis- (2-amidinopropane) dihydrochloride (AAPH)-injured erythrocytes, restore the
erythrocytes to the normal state, and protect the weak erythrocytes (even though their average SOD, GSH-Px and CAT activities decreased). In
summary, the isolated and purified polysaccharide Ali-1 from Eurycoma longifolia can protect human red blood cells against AAPH-induced

injury and exhibit good antioxidant activity.
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Table 1 Factors and levels in the Ly(3%) orthogonal array design
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Table 2 Orthogonal test results and analysis

B4
BT T A W) BRRER/C | CRAMEW | DRARMEM PR

1 1 1 1 1 771
2 1 2 2 2 8.85
3 1 3 3 3 9.30
4 2 1 2 3 7.95
5 2 2 3 1 7.98
6 2 3 1 2 8.92
9 3 1 3 2 8.86
8 3 2 1 3 8.43
9 3 3 2 1 10.09
K, 25.86 24.52 25.06 25.78
K, 24.85 25.26 26.89 26.63
K; 27.38 2831 26.14 25.68

Kk, 8.62 8.17 8.35 8.59

ky 8.28 8.42 8.96 8.88

ks 9.13 9.44 8.71 8.56

R 0.85 127 0.61 0.32
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Fig.1 Chromatography of Ali-1 by GPC
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BEVEMESE . T Ali-1 fAE KREPEEERR (27.89%),
B REA Ali-1 328 A ThRETE 1

25 ZEMESZREGAE HERKE D

(ORAC)

7 3 REPTE ZHE ORAC &
Table 3 The ORAC value of polysaccharide from Eurycoma

longifolia
22 2 ¥4 E/%  ORAC {i/(umol Trolox/g)
HLEAE 82.36+3.80° 329.67 + 13.26°
B TAESHE  91.07+2.02° 297.16 + 10.84°
Ali-1 96.59+3.56° 302.48 £2.71°
Z: R FHRERRNEFHFATAHNEERER
(p<0.05).

Wik 3 fR, 2R R B 20 B AT S AT
FEA) ORAC fHAIRRNGS, KN >t S+
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ARFp B Z ) ORAC {H (302.48+2.71 pmol
Trolox/g) FHX i, ORAC {H B N HTE L
BE77, PERSRRCHEPUEAGIGTE, DRIk & RS 1 A3
R L 22 B e s R HH AT S =i ORAC A

2.6 Ali-1 xf4r 40, AAPH S b i o i PR 37 15
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%, —EEHUE R 2 08 AT LR 2L B AN 52
P, HHE LS A, R £ A v
RN AR ] L 20 Ali-1 X 4uffa i Ry H
S FHPUEMIEE . Wil 3 B, 2 A LA I
K 8.52%, T EE X IR A, AR AAPH HL i 2000
pg/mL [ ALi-1 I [ ZLA0A 20N 8.79%, I o
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RO NAR: 5= (5T
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1 AAPH 75 F (1 £L A S A0 38 1T B A ALt ) R
Ve ksl S 2 T 22 (1 2 AT 1 1
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70 -

60
50
40

L /%

30

20

10

a
C
d
€
I :
g
[ .
BEIRIE p(pg/mL)O 0 62.5 125 250 500 1000 2000 2000
AAPH + - + + + + + + _
(&3 Ali-1 XF AAPH i SRYLI4RAEA M ATHIHIER
Fig.3 Inhibitory activity of Ali-1 on AAPH-induced erythrocyte
hemolysis
E£: & Duncan's multiple range test #4754, Bl —204k
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