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Effect of compound whole grain-soybean on oxidative stress

ZHOU Siyu ZHAI Chengkai JIANG Mingxia ZHANG Haifeng
ZHANG Hong HAN Shufen LIU Wen LIU Yang
School of Public Health Southeast University Nanjing 210009 China

Abstract: Objective To observe the in vitro oxidation resistance of compound whole
grain and the effect on improving the disorder of lipid metabolism and the oxidative stress
in rats. Methods Make extracting of compound whole grain rice flour and black rice
method use chemical colorimetry to detect total antioxidant capacity hydroxyl radical
( *OH) and superoxide anion( O°% ). FortyHour male SD rats were divided into four
groups in random: negative control group model control group white riceHflour group and
compound whole grain. All 4 groups were fed for 8 weeks with different experimental
diets. Weight total cholesterol ( TC) triglyceride ( TG)  high density lipoprotein
cholesterol( HDL-C) were detected in serum. Malondialdehyde ( MDA) total antioxidant
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capacity( T-AOC)  super oxygen dehydrogenizes ( SOD) glutathione peroxidase ( GSH-
Px) were detected in serum and liver. Results The T-AOC the ability of body cleaning
hydroxyl radical and superoxide anion were enhanced quite with the black rice. In all 3
treatment groups compound whole grain group had higher HDL-C T-AOC SOD GSH-
Px while TC TG MDA were lower. Compared with negative control groups there is no
significant difference. Conclusion Compound whole grain can have good effect on
oxidative stress. This effect is the important mechanism of lipid metabolism disorders.
Key words: compound whole grain-soybean function of antioxidant lipid

metabolism disorders oxidative stress
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Table 1 Dietary components of the four groups
1 g/100g
1.1
1.1.1
. . . 23 21.5 21.5 21.
60 29.5 0 0 25.8
31. 0 0 26.5
. . N 5 5 5 5
. . . 7 0 0 0
s 0 10.0  10.0 10. 0
’ 0 5.0 5.0 5.0
. ( ) o 0 1.5 1.5 1.5
1.1.2 N 0 0.2 0.2 0.2
/ 3.0 3.0 3.0 3.0
.0 1.0 1.0 1.0
> > > DL- 0.3 0.3 0.3 0.3
( 0.2 0.2 0.2 0.2
) ( 0 0 26. 15 0
e ( ) 0 0 26.15 0
)i 722 ( 0 52.3 0 0
) ; RE52CS ( ( keal) 1590 1630 1620 1680
) 61.1 43.6  44.8 53.7
7.03 11.9  13.36  12.28
L1.3 SPF SD 1.75 1.75 1.75
44 80 ~ 100g 23.35 27.6 28.02  23.39
:SCXK( ) 2003 - 5.03 5.8 5.6 5.03
0005 0054886 (%) 58.0 47.1  46.3 48. 4
(%) 16.2 30.0  30.1 28.7
“SYXK( ) 2008 -0003 SPF (%) 25.8 22.8 22.7  22.9

19 ~ (1) 10%



1.
1.2.1 N N SOD ; GSH-Px
10g ; TC . Enzymatic—rinder ; TG
N N ; HDL—<
60% o ; LDL-c: Friede wald : MDA
1.2.2 (TBA ).
. 1.4
N 11 SPSS 18.0
8 X *s One-Way ANOVA
2 6 DUNNET- P <0.05
o 12h
3 000r/min 10min -20%C 2
-80C o 2.1
1.3
N 2
; (P >0.05)
Fe'* Fe’* o
2
Table 2 Compare the T-AOC of four extracts (n =5 X +5) x10°U/g
( mg/ml)
5 1. 68 0. 59 1.42 +0.40 59.46 £7.4117 68.28 +10.94!" ?
10 1.97 0. 62 1.78 £0. 26 116.47 +8.28""? 113.46 + 8.37'?
(1) P <0.05;(2) P <0.05
2.2 2.3
3 4
10 ~ 100pg/ml
1.0 ~3.0mg/ml
18.35% ~70.01% 1Cy, 40.7pg/ml o
24.90% ~59.70%
3 o
Table 3 Compare the capacity of scavenging hydroxyl 4
radical of four extracts(n =5) % Table 4 Compare the capacity of scavenging superoxide
anion of four extracts(n =5) %
( mg/ml)
1.0 0.07 0.07 25.01"%  24.90"? ( pg/ml)
15 0.07 0.08 36022 340302 10 0.07 0.07 42.119?  18.35"'7
25 0.08 0.10 48.33"'?  34.12'7
2.0 0.09 0.10 38 111" 42.35('% 50 0.09 0.11 592102 5503012
2.5 0.09 0.11 46.01"?  52.07"? 75 0.10  0.11 55.02""%  60.08" %
3.0 0.09  0.11 550202 59,7002 100 0.10 0.1t 620107 70.0107
(1) P <0.05; (2) (1) P <0.05; (2)
P <0.05 P <0.05



2.4 (P <0.05)
5 (P>0.05)
5
Table 5 Compare the weight of rate groups(n =11 x +5) g
0 2 4 6 8
206.82 £10.19  299.65 +15.24  351.04 £22. 86 396.52 +17.26 456.29 +30.28
208.57 +12.13 317.64 +17.82  398.75 +17.79"" " 452.48 £20.53"" Y 515.81 +23.18""?
210.10 £11.51 313.20 +15.68  388.94 £19.26'”  444.82 +26.37"'? 511.67 +22.53""?
209.87 +12.84 308.61 +16.43  367.16 +20.43"7  418.39 £19.48""* 463.29 +27.6177
(1) P <0.05; (2) P <0.05;(3) P <0.05
2.5 0.05) HDL-
6 TC.TG. : (P>
LDL- (P< 0.05) .
6
Table 6 Effect of the compound whole grain-soybean on blood lipids of rates(n =11 x +£s5s) mmol/L
TC TG HDL-c LDL-c
2.95 +0.47 0.92 +0.26 1.42 £0.19 1.35 £0. 40
3.93 +0.25" 1.35+0.17" 0.86 0. 15" 2.80 +0.30"
4.16 +0.38"" 1.42 +0.23" 0.79 =0. 121" 3.09 +0. 48"
3.21 £0. 4207 1.29 £0.27%7 1.28 +0.17(' 27 1.67 £0.3577
(1) P<0.05; (2) P <0.05;(3) P <0.05
2.6 N MDA 7 . MDA
Table 7 Compare the MDA of rats in serum and
7 liver(n =11 x =5)
MDA MDA MDA
( mmol /L) ( mmol/g)
(P <0.05); 3.97 +0. 67 1.26 =0.04
MDA (P> 4.95+0.52""? 2.84+0.66!"?
0.05) . 7.43+0.98"" Y 4.35+0.70"
2.7 . T- 4.00+0.11%% 1.3820.0777?
AOC.SOD.GSH-Px (1) P <0.05; (2)
g P <0.05;(3) P <0.05
T-AOC.SOD.GSH-Px T-AOC.SOD.GSH-Px
(P<0.05); (P>0.05) .
8 . T-AOC.SOD.GSH-Px
Table 8 Compare the T-AOC.SOD.GSH-Px of rates groups (n =11 x %5)
(kU/L) (Ulg)
T-A0C SOD GSH-Px T-A0C SOD GSH-Px
8.91 £0. 64 286.98 = 10. 41 351.23 £26.21 4.13 £0. 15 94.13 £6. 15 74.13 £8. 15
5.01 £0.33" 215.87 £19.02'7  256.79 17.83" P 1.32£0.08'"  81.35 £14.24'"  62.32 +6.08"" ¥
4.76 £0.87°7  197.14 £22.59'Y  207.20£23.72"" Y 1.12£0.09"  76.12 £17.09"  51.12 +0.09"" ¥
8.87£0.51°° Y 292.37 £16.27 % 349.52 £20.43*% 3.90£0.107% % 99.20 +11.58> ¥ 75.90 +9.67*
(1) P <0.05;(2) P <0.05;(3) P <0.05
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