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Antioxidant Activity of Selenium-Bound Rice Germ Polysaccharides
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Abstract: In this paper, acetic acid and nitric acid were used as the catalysts for selenium modification of rice embryo
polysaccharides (REP), and the antioxidant properties of the native and modified polysaccharides (Se-REP1 and Se-REP2)
were studied. The in vitro antioxidant activity was evaluated by using O+, ‘OH and 1,1-diphenyl-2-picrylhydrazyl (DPPH)
free radical scavenging capacity and reducing power assays. The antioxidant activity in vivo was evaluated by determining
the activities of superoxide dismutase (SOD) and glutathione peroxidase (GSH-Px), malondialdehyde (MDA) and total
antioxidant capacity (T-AOC) in mouse serum, liver, kidney and heart tissues. The results showed that all the native and
modified polysaccharides at five concentrations had different O, *OH and DPPH radical scavenging capacity, and their reducing
power was increased with the increase of their concentration. Both Se-bound polysaccharides could improve the activity of
SOD, GSH-Px and T-AOC in mice tissues and serum, and the effect was stronger than that of REP, but the activity of T-AOC
in heart tissue was not significantly different between the modified and native polysaccharides. The contents of MDA in liver
and kidney were much lower than that in the control group although the effect was not significant. On the other hand, the
contents of MDA in serum and heart tissue showed an obvious significance, and administration of Se-bound REP prepared
with acetic acid showed the highest antioxidant enzyme activity in mice.
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Fig.1  Hydroxyl free radical scavenging capacity of REP, Se-REP1 \ON
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XIS

B, HHERLEN, BEE GNP RE, BRI R AR &
Wz FWiE . KREP. Se-REP1. Se-REP2. VC 5%
EXTRM I, MMEEREESR (P>0.05) , K/
LR B A2 REP. Se-REP1. Se-REP2§4M, B[St/
RAEK K B %A

#1 AEHEREP, Se-REP1, Se-REP2X{/DELIKREREN (n=6)

Table1 Effects of REP, Se-REP1 and Se-REP2 at different doses on
body mass in mice (n = 6)

41 AR IbT e e
FIR 0K H20K #30k I/
FEHMMEA 2044113 266117 325+2.6 36.6+2.7 163+28
vC 20.14+1.3 263+1.8 322+20 36.7+27 16.6+3.1
REP, 20.6+1.5 264+15 322424 36.7+2.1 16.1+£29
REP, 202+14 269420 321422 36.6+22 164+3.0
Se-REP1, 20.7+1.1 26.6+15 320+23 369425 162+22
Se-REPI, 20.9+12 267+19 320+25 369+32 15.8+22
Se-REP2, 20.1%+1.1 269+2.1 323+27 36.8+25 167+27
Se-REP2, 20.6+1.0 26.8+1.7 321+22 36.6+3.1 15.9+3.0

222  AR[FAFEREP, Se-REP1. Se-REP2%t/ B i A
SOD. GSH-Pxj& /i. T-AOC K&z MDA % &= [f) 5

#2 REP, Se-REP1, Se-REP25{/LRLILiE$SOD, GSH-PxiEJ).
T-AOCKMDA& EREN (n=6)

Table2 SOD, GSH-Px activity and T-AOC and MDA contents in
serum of mice treated with REP, Se-REP1 and Se-REP2 (n = 6)
15 SODiE il GSH-PxiF 1/ T-A0C/ MDA% &
(UmL) (UL) (UL) (nmol/mL)
FEMEA 137.84+4.26 27074+ 1435 33.59+0.19 7.044+0.84
Ve 138434433 27541£1190" 33824015 6.580.56"
REP, 144231420° 338961845 33.66+0.27" 6.62+0.58"
REP, 15543313 44553134455 352500439 S60+0.74%
SeREPI, 147812099 35030421044 33794038" 574075
SeREPI,, 161705784 46087428294 36551033+ 5382092+
SeREP2, 1513827004 36238120484 33.84+0.19" 5,630,654
SeREP2, 1661745785 4871622623 37932025 5171043+

T s SR EBAMILEREEER (P<0.01) ; [tz Al
R R A A RS EES (P<0.0D . FH.
#2741, REP4. SeREPI1,. SeREPI1,.
SeREP2, . SeREP2, X T /i L iE H MDA & 357 4
W 3 I BRI AUR (P<<0.01) , XF/NER LTS 1 SODIE
M, W¥ETEAMEL (P<0.01) , RIHE
R PR . 6T/ RS H GSH-Px3E 11 5 »
REP. SeREP1. SeREP2[#) %k ¥ 23 5t 1 = 1 ) I
4 (P<0.01) . XFT-AOCIHFIH, REP,. SeREPI,.
SeREP2, KL tH i & K Ty (P<<0.01) , BURML T
FIXTHEZH . SeREP1. SeREP27E/N R IMLIE H i Hi Ak B
#TREP, SeREP2L.SeREPIHIHiEALAE /1 HE .
223  AAFIFEREP, Se-REPI. Se-REP2%f /)N Cofli
SOD. GSH-Pxif /i, T-AOC JzMDA ;& [ 50
3T A, A E RN TN RO EF R T-A0C
WE S ENEEER . REP,. SeREP1,. SeREPI,.

SeREP2, . SeREP2, % T/M O IEHSOD. GSH-Pxi& 77
3 e I R s T A XTI (P<<0.01) , VCA
HREP H L RE 2R, BRI, SeREP2,FISeREPI, &K
BB ZEE THAEY (P<0.01) . REP,. SeREPI,.
SeREP2, . SeREP2,%} /N i 0o lEH IUMDA 5 12 5 28 1 X
MM B AR EEWERAER (P<0.01) , VC4E
HARHBBEMEASK, SeREP2IIMDA S & & EL T
SeREP1. REP. 7E/NR O JIEHSeREPL. SeREP2HIHT%
{kfig /15 T REP, SeREP2ELSeREP1HIFTAALAE S5 .

#3 REP, Se-REP1, Se-REP2%f/pR/OHEHSOD, GSH-Pxig /).
T-AOCEMDAZREIFN (n=6)
Table3 SOD, GSH-Px activity and T-AOC and MDA contents in heart
tissues of mice treated with REP, Se-REP1 and Se-REP2 (n = 6)

5 SODiE i/ GSH-Pxifi 1/ T-AOC/ MDA &/
(U/mL) (UmL) (UmL) (nmol/mL)

T ERHRAL 26954199 261.36:£13.45 7.63£021 5.4440.61
VC 20194158 22051+£12.82° 7.67£030° 4904047
REP, 29304154 23042+1189% 7684015 49540.19"
REP, 39,642,534 2584317884+ 7754033 4654035+
SeREPI, MT6ELTIH 24270210795 770£0.16° 479£050"
SeREPI,, 47214330 27133414050 78042026 454£035%"
SeREP2, 37.85£24044% 2558412798 77340.18° 475104340
SeREP2, 529314664 2907715864 7.86£024' 4284037+
2.2.4 REP. Se-REP1. Se-REP2%f/)E FEHSOD,

GSH-PxJE /7. T-AOC }s MDA & & {154

%4 REP, Se-REP1, Se-REP2%/hELFHEHSOD. GSH-PxiZEJ).
T-AOCKMDAERHHM (n=6)

Table4 SOD, GSH-Px activity and T-AOC and MDA contents in liver
of mice treated with REP, Se-REP1 and Se-REP2 (n = 6)
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