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The Composition and Antioxidant Activity of Rice Germ Polysaccharide
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Abstract: This paper mainly analysed the monosaccharide composition analysis,amino acid analysis and antioxidant ac-
tivity of rice germ polysaccharides. The monosaccharide components of rice germ polysaccharide were determined by 1-
phenyl-3-methyl-5-pyrazolone column pre-column:derivatization with high performance liquid chromatography. The amino
acids in the rice germ polysaccharide were detected by amino acid automatic analyzer. The results showed that the rice
germ polysaccharides consisted of mannose, rhamnose , glucuronic acid, galacturonic acid and glucose with the ratio of
0.90:4.62:2.02:1.52:35.30.Rice germ polysaccharide detected 17 kinds of amino acids, total amino acid content of
2.01% . The DPPH radical.scayenging rate of rice germ polysaccharide was 43.03% ,the scavenging rate of superoxide
anion free radical was 4784 % ,the scavenging rate of hydroxyl radical was 64.12% ,and the reducing power increased
with increasing concentration. Rice germ polysaccharide can improve the activities of SOD, T-AOC and GSH-Px in the
serum and tissues of'mice and decrease the content of MDA. Rice germ polysaccharide ,in vitro and in vivo ,has a certain
degree of antioxidant.
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HORUR N, BRI 1 mL @05 0F 437 , #E, # 2L
VR, A BRAE AR IR 3 R, e A R K W
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FE 43 D6 HE A A AR A N, 7E AR ) 8% £ 8 F 2F
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Table 1 Standard Curve and Correlation Coefficients of Monosaccharide
- i R - i
Monosaccharide etennfm time Correlation coefficients Standard curve Linear range

('min) (r) (mmol/L)
H &4 Man 17.269 0.9991 Y =7684. 6X-192.22 0.0625 ~0.5000
FLZ= Bl Rha 22.218 0.9907 Y =2946.0X-80:785 0.0625 ~0.5000
I ETHEBS R GlcUA 24.928 0.9965 Y =6178. 5X-265.61 0.0625 ~0.5000
2 FUHHE R GalUA 27.620 0.9919 Y =3860. 0X-231.78 0.0625 ~0.5000
%G Gle 34.854 0.9921 ¥ =3167.1X-181.04 0.0625 ~0.5000
A Xyl 39.693 0.9902 Y =3305. 2X-180. 52 0.0625 ~0.5000
2L F M Gal 41.272 0.9994 Y =3718.7X-152.98 0.0625 ~0.5000
BT AFIAR Ara 43.517 0.9941 Y =3638. 3X-229.20 0.0625 ~0. 5000
AR Fuc 49.181 0.9900 Y =2342.0X-300. 86 0.0625 ~0.5000
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Table 2 Analysis of amino acid composition about rice germ polysaccharides
5 LR M o T FOERR 7 I
Number Species ontent Number Species Content

(%) (%)

1 KL G (ASP) 0.18 2 52 % (THR) 0.08

3 2 (SER) 0.08 4 BHEM(GLU) 0:49

5 HHEM(GLY) 0.13 6 NEER(ALA) 0.13

7 &R (CYS) 0.08 8 HiE R (VAL) 0.07

9 HBR B (MET) 0.03 10 S5 AR (ILE) 0.04

11 =M (LEV) 0.08 12 A5 R (TYR) 0.03

13 KNER (PHE) 0.04 14 YR (HIS) 0.12

15 2R (LYS) 0.13 16 K55 (ARG) 0.24

17 fifi%ii2 (PRO) 0.08

MNIEL 3, K VR 22 W 7 ST 30 15 8 114 Jo o VAR B
BB AU 2 1 E 3 0 07 I A P B e 7 3 R T 3 e
EVEBREH WAREA Ve Mo TEWRE N 0.5 ~1.5
mg/ml 5], B 2 38 oK VR 22005 el ) T
PR Z T E  (H SR EEAE 2 mg/mL L LB, Bl ik
JEMES B R R BN, WEAE 2.5 mg/mL B,
KIRZHE XS B B i AR TE R R 64, 12% JH:
IC50 435024 1.49 mg/mL, 1M V 7EHEE 1 mg/ml, b+
THERAIRE] 95% L) I
3.5.2 DPPH Wk Frh4tH

PV, AZH, XT?KE*%%@
BrRacss, 45 R anEl 4 fios
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Fig. 4  Secavenging curves for rice germ polysaccharide to
DPPH free radicals
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Xt DPPH [ i B BR R 7351 43. 03% , 1M V. Lk
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Fig.5 Clearance curves for rice germ polysaccharide to su-
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Fig. 6 Rice embryo polysaccharide reduction force curve

AR, 2 R e 2, ARt L R Y
=0.2035X +0.1542,R* =0. 9955,
3.6.2 KR % #Eaf s R i P SOD,T-AOC, GSH-
Px & ) % MDA 4 8% R

F e 3 AR, KR 22 e R A 0 /N BT
i SOD i 14 . GSH-Px B 4\ T-AOC 1% 7715 F-3F
HRAL(P <0.01 ), MDA & 7 A 1 35 B IAR A R
(P <0.01 ), R B DAL TRTE SR IEZ 4
TR Ve 206 T/ BT A SOD, Jg i % | T
AOC {f ¥ MDA & 576 2 % 2 5, (HX T GSH-Px
BT P JUR 22 ) B L AR AL PRI TV

®3 KESHENDELEFRAEMEFEZIE (v +5,n=6)

Table 3  Effect of rice embryo polysaccharide on antioxidant enzymes in blood of mice(x£s,n =6)

ik SOD GSH-Px T-AOC MDA
Group (U/mL) (U/mL) (U/mL) (nmol/mL)
Xt HR 41 Contro 137.84 +4.26 272.74 £14.35 33.59+0.19 7.04 £0.84
Ve 138.43 £4.33" 275.41 £11.90° 33.82'+0.15° 6.58 +0.56
ZAHLH 4 Low dose of polysaccharide 144,23 £4.20% 338.96 £18°45 *> 33,66 +0.27° 6.62 £0.58"
ZWEm 7R 2H High dose of polysaccharide — 155.43 £3.13* "1 445,53 £34.45* %% 35.25£0.43 """ 5.60 £0.74 % *

TE: 7T SRR, B B 225 (P <0.01) s A —H8 bR AR LA PR 3R AR B AN B35 25 (P <0.01 ). T,

Note; * * Compared with the control group,there was a very significant difference (P <0.01) ;different superscript letters in the same index indicated a

very significant difference between the groups( P <0.01). Same as below.

3.6.3  RAE B A HoS i SOD, T-AOC{GSH-
Px 7% 5 % MDA 4364 % R

2% 4 TN, A [A] A9 28 5068 T /) BRes i o 1. T-
AOC A i 4 m VE o K IR 22 0 e R o 2 %66
T/NELC I SOD i . GSH-Px Jiff A RICREY i) 25

TXMEA (P <0.01 ),V 205 REP, 2 7C & 3 2%
Fi RORFEIT o K 208 1 ) o 2 X /N B JiE v i
MDA & & 5 %0 BREHAH L HA B B i RRARVE T (P <
0.01 ), AT s/ 20 MU A5 A B

R4 KEZHESNROBEFIRENEFERIE (v 5,0 =6)

Table 4  Effect of tice embryo polysaccharide on antioxidant enzymes in mice heart(x £s,n=6)

450 SOD GSH-Px T-AOC MDA
Group (U/mL) (U/mL) (U/mL) (nmol/mL)
SFHAZH Control 26.95 +1.99 261.36 +13.45 7.63 £0.21 5.44 £0.61
Vg 29.19 =1.58° 220.51 =12.82% 7.67 £0.30° 4.90 £0.47%
ZIELH 2] Low dose of polysaccharide 29,30 = 1.54* 230.42 £ 11.89%° 7.68 £0.15° 4.95 +0.19*
LWL R4 High-dose of polysaccharide  39.64 £2.53* *© 258.43 +17.88* %% 7.75+£0.33% 4.65+0.35" "

3.6.4 KBz % gt KA R+ SOD,T-AOC, GSH-
Px & 71 % MDA 4= %"

% S AR, A [R] AG 20 50 % T /0 BRORTJUE PR Y
MDA 34 1 35 Y FEARAPE o KR 22 i 710 2 2H X
T/ RAFEH SOD [ T-AOC ,GSH-Px I 7111 5 , 4144
X IRAL (P <0.01 ), R B By A9 bt S AL 6
Mo Ve 5K IE 2 BG4 0 0 B % 22 5, (1
Ve SRR W Z [ 7F SOD BEE Mk 2% 5 W 2 (P

<0.01 ),
4 LHig

KR LR RTAT AR J5 22 HPLC U2, Hodh &4
BT R H R BN R A R P LR
e EAENE £ MY SR B EE R 0. 90: 4. 62: 2. 02:
1.52:35. 30 {H BB AEAF H A1) 25 S e, L v o) 2
(R EE 7 LU o SRR A it v B 4 5319 79. 58 %
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Table 5  Effect of rice embryo polysaccharide on antioxidant enzymes in liver of mice(x £s,n=6)
A5 SOD GSH-Px T-AOC MDA

Group (U/mL) (U/mL) (U/mL) (nmol/mL)

Xif H8 2 Control 102.18 £6.17 472.34 +33.63 8.53 +£0.22 4.54 £0.46
Ve 122.66 +5.49 * *be 475.11 £29.02* 8.70 £0.17% 4.48 +0.28"
Z T4 Low dose of polysaccharide 111.95 +9.55ab 536.17 +39.72% 8.67 +0.25% 4.35+0.46°
Z M 740 High dose of polysaccharide 122.96 +£7.90 * *b* 834.77 £42.15" "¢ 9.01 £0.25**P 4.22 £0.407

KR Z W R SR, Zhh &AL A E
H, 2R A Sh B A AT, KRR Z2 BB i 2
RS E N 2.01%

KR Z W E RSN E AL DPPH [ i 35315 BR R
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