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Isoflavone-Rich Bean Sprouts Improves Hyperlipidemia
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Department of Food Science and Nutrition, Kyungpook National University, Daegu 702-701, Korea

Abstract

The present study examined the physiological effects of isoflavone-rich bean sprout on the lipid metabolism
of hyperlipidemic rats. Experimental hyperlipidemia was induced by the AIN standard diet with 0.5%
cholesterol, 9.3% lard and 0.2% sodium cholate in SD rats. Experimental groups consisted of normal control,
hyperlipidemic control, 1% or 5% bean sprout powder-supplemented groups, and 0.2% soybean isoflavone
extract-supplemented group. Four weeks feeding of isoflavone-rich bean sprout powder or isoflavone extract
resulted in a significant lowering of plasma cholesterol and lowering tendency of triglyceride levels. The levels
of lipid peroxidation products in the kidney and heart tissues were also lowered by the supplementation of
bean sprout powder or isoflavone extract. The activities of hepatic glutathione peroxidase and catalase were
increased by the supplementation of bean sprout powder or soybean isoflavone extract. Plasma concentration
of vitamin A was significantly raised in the group fed 0.5% bean sprout powder. The results of the study
showed that the beneficial effects of isoflavone-rich bean sprout on lipid metabolism of hyperlipidemic animals
were comparable with those of soybean isoflavone extract. The positive effect of bean sprout in improving
lipid metabolism might be due to the combined action of isoflavone and dietary fiber.
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Table 1. Composition of experimental diets
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H4EsE % 2o

P A o] 90~110 g4 453 F Sprague-Dawley T
# 2 50vte] (Central Lab animal, Korea)& F#4)&te], 1574
ZE 718 Aol 2 AR F, 24 79 BF AFo| vlLshs
2 10°H) 4 5F0.2 o] 457k AW A 0] F Felsadrt.
Hol AAFe M FHAA T AFE ATt} 23
A% 2712 o] & AAFo T 1
= A 12 AN dE2TLgA AIN-
standard?]e] A4S B & 3} A& FU9 224 comn ol
15%% Ahgstd, Al 2~572 ZAYEE FHToEA
corn oil 5%¢} cholesterol 0.5%, lard 9.3%, sodium cholate
02%% A|d FY9o2 A3t Al 222 A EF dx
Tolz A 37(1% BS)3 A 47(5% BS) FHUHE #4972
24 FUE BT 27 1%, 5%9) vl AL Hrhskad
2u A 53(02% [Ed)2 HF o] aEHE2FEES 02%
vlg= Arskgdch A4 ele 742 Table 13} 2t} =
E AgAe & 3 E65%), F @A 20%), = A4

(g/100 g diet)

Hyperlipidemic groups

Ingredients Normal control Control 1% BS 5% BS 02% IE
Total carbohydrate 55.00 55.00 55.00 55.00 55.00
Corn starch 25.00 25.00 24.91 24.55 25.00
Sucrose 30.00 30.00 30.00 30.00 30.00
From BS 0.00 0.00 0.09 0.45 0.00
Total protein 20.00 20.00 20.00 20.00 20.00
Casein 20.00 20.00 19.59 17.95 20.00
From BS 0.00 0.00 0.41 2.05 0.00
Total fat 15.00 15.00 15.00 15.00 15.00
Corn oil 15.00 5.00 487 435 480
Lard 9.30 9.30 9.30 9.30
From BS 0.00 0.00 0.13 0.65 0.20
Sodium cholate 0.20 0.20 0.20 0.20
Cholesterol 0.50 0.50 0.50 0.50
Dietary fiber 5.00 5.00 5.00 5.00 5.00
Cellulose 5.00 5.00 473 365 5.00
From BS 0.00 0.00 0.27 1.35 0.00
AIN-76 Vitamine mix" 1.00 1.00 1.00 1.00 1.00
AIN-76 Mineral mix” 3.50 350 3.50 350 350
Choline chloride 0.20 0.20 0.20 0.20 0.20
DL -methionine 0.30 0.30 0.30 0.30 0.30

Abbreviations BS: bean sprout, IE: soybean isoflavone extract.

DAIN-76 Vitamine mix (g/kg mix): thiamin HC! 0.6, riboflavin 0.6, pyridoxine HCl 0.7, nicotinic acid 3, D-cacium pantothenate
1.6, folic acid 0.2, cyanocobalamin 0.001, retinyl palmitate 8 (500,000 IU/g), DLa-tocopheryl acetate 20 (250 IU/g), cholecalciferol

0.0025, menaquinone 0.005, sucrose to make 1 kg.

Y AIN-76 Mineral mix (g/kg mix): cacium phosphate dibasic 500, sodium chloride 74, potassium citrate monohydrate 220, potassium
sulfate 52, magnesium oxide 24, manganous carbohydrate 3.5, ferric citrate 6, zinc carbonate 1.6, cupric carbonate 0.3, potassium
iodate 0.01, sodium selenite 0.01, chromium potassium sulfate 0.55, sucrose to make 1 kg.
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Table 2. Body weight change and feed efficiency ratio of rats fed experimental diets

. BW gain Feed intake Body weight gain Feed efficiency

Groups Initial BW(g) (g/5 wks) (g/day) (g/day) ratio
Normal control 130.5+2.2"% 2263+88™ 19.83+0.45" 6.47+0.25"° 0.33
Hyperlipidemia

Control 133.1+1.9 234.1+7.0 20.42+0.37 6.69+0.20 0.33

1% BS 132.1+1.9 235.314.3 20.39+0.34 6.72£0.12 0.33

5% BS 131.5+1.7 2381158 20.05t0.35 6.8x0.17 0.34

0.2% IE 131316 234.6*6.7 19.92%£0.31 6.7x0.19 0.34

UMean=SE (n=10). NS: Not significantly different between groups (p<0.05).
Abbreviations BS: bean sprout, IE: soybean isoflavone extract, BW: body weight.

Table 3. Organ weights of rats fed hyperlipidemic diet supplemented with bean-sprout powder or isoflavone extract

Groups Liver (g/100 g BW) Kidney (g/100 g BW) Heart (g/100 g BW)  Lung (g/100 g BW)
Normal control 2.66+0.26" 063007 036007 0.44+0.01™
Hyperlipidemia

Control 4.74+0.08° 0.65+0.01° 0.3720.08 0.45+0.02

1% BS 47140.11° 0.64+0.01° 0.350.08 0.43+0.01

5% BS 4.85+0.06° 0.66+0.01° 0.36+0.09 0.42+0.10

0.2% IE 478%0.11° 0.7010.02° 0.37+0.08 0.42+0.08

"Mean£SE (n=10).

Different superscripts in the same column indicate significant difference (p<0.05) between groups by Duncan’s multiple comparison
test. NS: Not significantly different between groups (p<0.05).

Abbreviations BS: bean sprout, IE: soybean isoflavone extract,

Table 4. Effect of supplementation of bean sprout powder and soy isoflavone extract on plasma lipids in rats fed hyper-
cholesterolemic diet

Triglyceride Total cholesterol HDL-cholesterol

4 D (g 2)
Groups (mg/dL) (mg/dL) (mg/dL) HTR™ (%) Al
Normal control 60.54+1.11%® 8353+2.17° 52.92+1.75° 63.5210.48° 0.59+0.02°
Hyperlipidemia
Control 71.84+2.76° 221.80=+19.37° 16.49+1.31° 7.91+0.87° 12.07+1.92°
1% BS 63.46 = 3.46™ 190.83£5.66" 18.98+1.50° 9.94+1.02™ 10.46+1.38"
5% BS 62.13+£2.31% 185.95+7.43° 18.62+1.60° 10.31+0.59° 10.23+1.10°
0.2% IE 58.89 +7.50° 194.38+9,06™ 18.48+1.31° 8.95+0.49™ 10.37+061°

Abbreviations BS: bean sprout, IE: soybean isoflavone extract.

YHTR= (HDL-cholesterol / total cholesterol) X 100.

PAL: Atherogenic index= (total-cholesterol) — (HDL-cholesterol) / HDL-cholesterol.

¥Mean+SE (n=10). Different superscripts in the same column indicate significant difference (p<0.05) between groups by Duncan’s
multiple comparison test.
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Table 5. Effects of supplementation of bean sprout powder and soy isoflavone extract on plasma and tissue TBARS levels

in rats fed hypercholesterolemic diet

Liver (nmol/g)

Kidney (nmol/g) Heart (nmol/g)

Groups Plasma (nmol/mL)
Normal control 9.27+0.62"
Hyperlipidemia

Control 11.39+0.89

1% BS 10.77+0.99

5% BS 10.31£1.09

0.2% IE 932£1.16

100.20 +4.69° 1435+35° 62.78+2.7°
73.12+251° 123.3%3.0° 71.24+3.30°
67.29+2.93" 120.3+7.9% 60.27+3.01%
65.78+1.85" 1182+7.7% 60.70+2.69%
65.35+2.22° 102.8+8.0° 55.46+7.29°

PMean+SE (n=10). NS: Not significantly different between groups (p<0.05).
Abbreviations BS: bean sprout, IE: soybean isoflavone extract, TBA-RS: thiobarbituric acid reactive substances.
Different superscripts in the same column indicate significant difference (p<0.05) between groups by Duncan’s multiple comparison

test.
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Table 6. Effects of supplementation of bean sprout powder and soy isoflavone extract on hepatic antioxidant enzyme activities

in rats fed hypercholesterolemic diet

GPx (nmol/min/mg protein) SOD (unit/mg protein)

Groups CAT (umol/min/mg protein)
Normal control 1.58+0.10"2
Hyperlipidemia

Control 2.25+0.26%

1% BS 2.32+0.24%

5% BS 2.35+0.36%

0.2% IE 261+022°

9.61+0.53 1.67+0.03%
13.080.60% 1.91+0.06
14.75+2.44° 1.91£0.10
15.13+2.12> 1.95+0.10
19.68+1.34° 1.70£0.19

"Mean+SE (n=10).

Different superscripts in the same column indicate significant difference (p<0.05) between groups by Duncan’s multiple comparison

test. NS: Not significantly different between groups (p<0.05).

Abbreviations BS: bean sprout, IE: soybean isoflavone extract, CAT: catalase, GPx: glutathione peroxidase, SOD: superoxide

dismutase.



1254 713 5]

mg protein), 5% BS¥(15.13£2.12 nmol/min/mg protein),
0.2% IET(19.68+1.34 nmol/min/mg protein)&] <22 §
o)H o2 Folx AegE HY O R o]aEeHE Fo o]
x40 BAEE F/MTE A2 FA = Superoxide
dismutase ¥4 =(SOD) & A4 2ol v]3) 248
F7Eo] F& s 2ot foAal Aol ohgint

o] AZelES £33 g9 flavonoidE 1 T+&7}
polyphenole] ™ F2% 544 AHf gtt]Z-& AA sh=t
Aol FHaE B T2 FAo] v AA e
5L At 2z2A FAALE FA 3= Zgol
HE Aoz BuEdrhll). Lee9)s FoHZE Oli‘—ﬂ
Aol A free radicalell &3] Al E2 FAlo] ZpAsdle 4
Z ~EH A B oA genistein®] Fol= AlE HA]S
A1 715 ikl Wl 3-8 shalckn 2ok Cai®l Wei
2l A (GE0)N A = 50 ppm¥ 250 ppm<] genistein 87} 0]
AHE 2A 7 5 o8] 7] A CAT, GPx, SOD, glu-
tathione reductase, glutathione-S-transferase 52| 343}
24 A4S FUHAAG A BaEgich £ Ao e
CATS} GPxZA =7} mol4 Tt FuEe] Fo2 §9
Aoz = WA v F7tEE A o] Vet er ol&aE
£ F2EY Tl nrh FHY —;:—7} urawbiui "?‘04
I A77)zke] 24l o 34

a
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Table 7. Effects of supplementation of bean sprout powder
and soy isoflavone extract on plasma A and E levels in rats
fed hypercholesterolemic diet

Vitamin A (pg/dL)

Groups Vitamin E (ug/dL)

Normal control 15.10+0.55" 339.1 127
Hyperlipidemia
Control 13.72+0.13° 3445+18.8
1% BS 13.19+0.37° 327.4+80
5% BS 15.69+0.44° 336.8+14.2
0.2% IE 14.22+0.24%° 353.3+£17.9

YMean+SE (n=10).

Different superscripts in the same column indicate significant
difference (p<0.05) between groups by Duncan’s multiple
comparison test.

NS: Not significantly different between groups (p<0.05).
Abbreviations BS: bean sprout, [E: soybean isoflavone extract.
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