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Effects of Soybean Extract on Serum Lipid Contents in
Fed Fat Diet Rats

Mee Kung Shin and Sung Hee Han

Department of Food Nutrition, Wonkwang University

Abstract

The effects of soybean extracts on serum lipid contents were evaluated in rats. Ninety-eight male Sprague-
Dawley rats weighing 100+ 10g were divided into fourteen groups and fed different fat diets for four weeks.
The experimental groups were divided into; control, saturated fat diet, unsaturated fat diet and high fat diet
respectively were fed 1% cholesterol group. The serum total lipid were higher in saturated fat diet group than
in control group. The contents of total-cholesterol in serum of the saturated fat diet group was significantly
higher than other gruops. The contents of HDL-cholesterol in serum of the soybean extract group were higher
than those other fat diet group. The contents of LDL-cholesterol in serum of the soybean extract group were
lower than other fat diet groups. The soybean extract group of lipid was significantly lower in other groups.
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Table 1. Classification of experimental groups.
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Group Food diet Drinking water

C (Control) Basal fat diet d-H.0

cC Basal fat diet+cholesterol 1% d-H:0

SC Saturated fat diet+cholestero 1% d-H.0

ucC Unsaturated fat diet+cholesterol 1% d-H:0

HC High fat diet+cholesterol 1% d-H,0

SC-S (40) Saturated fat diet+cholestero 1% soy bean extract 40 mg/kg
SC-S (400) Saturated fat diet+cholestero 1% soy bean extract 400 mg/kg
SC-S (4000) Saturated fat diet+cholestero 1% soy bean extract 4000 mg/kg
UC-S (40) Unsaturated fat diet+cholesterol 1% soy bean extract 40 mg/kg
UC-S (400) Unsaturated fat diet+cholesterol 1% soy bean extract 400 mg/kg
UC-S (4000) Unsaturated fat diet+cholesterol 1% soy bean extract 4000 mg/kg
HC-S (40) High fat diet+cholesterol 1% soy bean extract 40 mg/kg
HC-S (400) High fat diet+cholesterol 1% soy bean extract 400 mg/kg
HC-S (4000) High fat diet+cholesterol 1% soy bean extract 4000 mg/kg

Table 2. Composition of experimental diets (g'kg diet)

Ingredients C CC SC uc HC
Corn starch 651 651 547 547 497
Casein 200 200 200 200 200
Lard 23 23 150 - 100
Corn oil 23 23 - 150 100
Vit mix" 10 10 10 10 10
Salt mix” 40 40 40 40 40
DL-methione 3 3 3 3 3
Cellulose 50 50 50 50 50
Cholesterol - 0.1 0.1 0.1 0.1

"Vitamin mix (AIN-76): thiamin - HCl: 600 mg, riboflavin: 600 mg, pyridoxine - HCl: 700 mg, nicotinic acid: 3000 mg, d-
calcium pantothenate: 1600 mg, cyanocobalamin: 1.0 mg, folic acid: 200 mg, d-biotin: 20.0 mg, retinyl acetate: 400,000IU, o-
tocopherol acetate: 5,0001U, cholecalciferol: 2.5m g, menaquinone: 5.0 mg, sucrose, finely powdered to make 1,000 g.

“Mineral mix: calcium phosphate dibasic: 500 g, sodium chloride: 74 g, potassium citrate monohydrate: 220 g, potassium
sulfate: 52 g, magnesium oxide: 24 g, manganese carbonate: 3.50 g, ferric citrate: 6.00 g, zinc carbonate: 1.60 g, cupric
carbonate: 0.30 g, potassium iodate: 0.01 g, sodium selnite: 0.01 g, chromium potassium sulfate: 0.55 g, sucrose, finely

powdered to make 1,000 g.



A5 FEE0] VF9] YA FH2H Bl vAe d¥ 811

3 x4 FPoll vlx HEE A7) Hd] B
ZA Ao (0), EEA Aol 1% E3LHE F
o HCO), TEA AAeldl 1% F¥2ElE FAT
(SC), Al &4 AupAlelell 1% F#H el E F4T(UO),
sApgAlol(@ee 0%l 1% FH2HE FAT
(HO) 22 E5-3tet.

s =52

= AR 20 kg¥g B2 A e F FF
470 ¥ Hexane 3 LE 92 ¥ 33| #7523}
A A E-S AAsI ) F& AbAbel] 80% Methanol
=g 3 LE 7}3t3 70°CellA] 5A17H4 33 s F
Z£3) % whatman, No 42 «|2}2] 2 of=}slgic}. dof
Z1 MeOH - Zhebg&aba AlgAzste] di5g
o) dlEte 2288 At ol & A9 AF 7 o
T Z2zgol Ae|FE 40, 400, 4000 mgkgS FH
o 3418l AN K7} RAIEHEE 45 F<¢ W F=
71(250 mL)l| ‘gl Z-R-FA A A Bt=S it

NEETY

A 27 F FFHE 12471 A4 A Z1F- ethyl ether
Z bAoA NEI FA AN 10
mL FA71 2 dAg A3 st AL 15°CallA] 208

7b kA E 3000 rpmollA] 1587 YAl R sl ¥
Ao Abgstsdrt.

gy

o] A AJ¥ triglyceride, total cholesterol,
HDL-cholesterol, LDL-cholesterol S #-Aj8lsj o &
53 Sigmarle] &4 Kit Alepfel ofs) FAw| Y
o2 B3] Spectrophotometer& ©]8-3}e] 505
nmol 4 FHEF SHHA

EAHe

BAATre] EA42]= SAS Serious package?]
ANOVAE ol43le] 7 Agdz Axtstax, 7
A8 F7re] §-9)xel o] B2 Duncan's multiple
range test2 3.

A ¥ o#

HE S712, Mol W OiF FEE M

A} Alo] g delsle B3 diF F2ES 4T
7 5o e Aoje} B W dF 2EE A
A FZ7)eFe Table 364 B ule} 2l HF AF
o Wggg Bl Apaolet Bub 41H T 183,

Table 3. Effects of fat diet and soybean extract body weight change, food and water intake in rats"

Food intake Water intake

Initial weight

Final weight

2 . ..
Group (g/day) (ml/day) @® ) Final/Initial
C (Control) 17.30+2.72° 25.47+7.72 114.04+4.80 224.00+6.43' 1.96+0.33*
cc 15.78+2.07' 25.82-+10.42° 111.441-4.72 183.68+8.93' 1.65+0.02"
SC 15.87+3.68 21.19+ 7.49° 116.2412.68 232.64+15.86° 2.00+0.12"
uc 17.56+3.18" 20.96+7.47 120.7441.95 249.94+12.53¢ 2.07+0.05*
HC 18.25+3.26° 19.29+7.35° 119.26-44.88 238.52+14.28" 2.00+0.04*
SC-S (40) 16.48+3.30 20.58+7.55° 131.14+3.44 228.38+9.92" 1.741+0.03°
SC-S (400) 17.04+£2.34' 23.26+7.69° 122.5245.12 232.54+9.18* 1.89+0.01"
SC-S (400) 17.2342.89* 23.26+7.69" 114.44+3.73 222.64+8.89 1.95+0.02*
UC-S (40) 17.49+£3.03 20.57+7.66° 120.10+7.40 263.34+5.27° 2.20+0.04"
UC-S (400) 17.15+£3.29" 20.08+7.81" 116.74+5.11 252.78+9.29 2.16+0.06"
UC-S (40) 17.8443.54° 21.10+7.69% 111.24+4.61 251.2246.14° 2.26+0.06"
HC-S (40) 19.34+4.77° 17.88+9.04' 111.841+2.79 251.06+3.68° 2.24+0.09°
HC-S (400) 18.1942.27° 19.26+7.86¢ 112.8414.89 248.06+8.85° 2.20+0.12°
HC-S (4000) 19.00+4.14° 18.95+8.29" 116.101:5.72 252.92+5.76" 2.18+0.15"

YValues are means+S.D of 6 experiment rats.

PGroup abbreviation: C(Control): Basal fat diet CC: Basal fat diet+cholesterol 1%, SC: Saturated fat diet+cholestero 1% UC :
Unsaturated fat diet+cholesterol 1%, HC: High fat diet+cholesterol 1% SC-S(40): Saturated fat diet+cholestero 1%+soy bean
extract 40 mg/kg, SC-S(400):Saturated fat diet+cholestero 1%+soy bean extract 400 mg/kg, SC-S(4000): Saturated fat diet+
cholestero 1%+soy bean extract 4000 mg/kg, UC-S(40): Unsaturated fat diet+cholesterol 1%+soy bean extract 40 mg/kg, UC-S
(400): Unsaturated fat diet+cholesterol 1%-+soy bean extract 400 mg/kg, UC-S(4000): Unsaturated fat diet+cholesterol 1%-+soy
bean extract 4000 mg/kg, HC-S(40): High fat diet+cholesterol 1%+soy bean extract 40 mg/kg, HC-S(400): High fat diet+
cholesterol 1%-+soy bean extract 400 mg/kg, HC-$(4000): High fat diet+cholesterol 1%+soy bean extract 4000 mg/kg

"Means with different letters (a, b, ¢, d - - - ) within a column are significantly different from each other a=().01 as determined

by Ducan's multiple-range test.
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Table 4. Effects of fat diet and soybean extract on
serum triglyceride and total cholesterol levels in rats
fed experimental diet for 4 weeks” (unit: mg/dl)

Group” Tri glyceride Total cholesterol
C (Control) 37.5047.04™ 103.254+11.70%
cC 31.50+11.03° 117.254+14.36"
SC 52.75+12.68" 135.75+13.98°
uc 25254 4.78% 85.25+5.79*
HC 30.254+-8.92% 98.75-+12.53
SC-S (40) 22.75+8.42°% 122.754+15.35"
SC-S (400) 25.75+7.50" 121.504+11.09
SC-S (4000) 27.50412.79* 118.75+14.25"
UC-S (40) 20.7542.87 79.43+10.90°
UC-S (400) 26.00+10.52" 80.25+16.22%
UC-S (4000) 20.33+8.15 82.33+8.32°
HC-S (40) 22.25+4.92¢ 95.50+15.03"
HC-S (400) 22.75+2.06% 93.58+17.82°
HC-S (4000) 27.00+12.91° 91.21+16.72°

Foot notes same as Table 3.
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Table 5. Effects of fat diet and soybean extract on serum HDL-, LDL cholesterollevels in rats fed experimental diet

for 4 weeks”
HDL-cholesterol LDL-cholesterol HDL/T.C

Grou i

i (me/d) (mg/d)
C (Control) 3225+ 1.71% 63.75+11.64% 0.31+0.12°
cC 28.50+6.35% 78.254+19.64" 0.22+0.11%
SC 20.75+4.79¢ 98.75 424,43 0.15+0.05
uc 30.25+1.50° 59.00+4.16° 0.35+0.06"
HC 24.5042.89° 69.25412.63° 0.28+0.04%
SC-S (40) 34.3343.86° 74.00+17.17% 0.27+£0.12%
SC-S (400) 41.55+5.32° 75.0045.16% 0.34+0.15%
SC-S (4000) 42.75+3.86 77.254:12.82° 0.36+0.11°
UC-S (40) 36.75+3.50° 51.00432.19% 0.46+0.01°
UC-S (400) 37.9313.50° 58.00+22.22° 0.47£0.05°
UC-S (4000) 32.00+5.19% 56.331+12.22" 0.39+£0.04"
HC-S (40) 35.50+3.11" 69.50+32.19° 0.37+0.09°
HC-S (400) 32.25+3.20° 66.75+28.36" 0.34+0.05%
HC-S (4000) 30.50+4.51° 66.00+27.96" 0.33£0.03
Foot notes same as Table 3.
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