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Effects of Dehulled Defatted Soy Flour on Cholesterol Metabolism and
Gastrointestinal Physiology in Rats*

Han, Jung-Hee - Kim, Jung-In - Song, Young-Sun®

Department of Food Science & Nutrition and Food Science Institute, Infe University, Kimhae 621-749, Korea

ABSTRACT

This study was carried out to explore the hypocholesierolemic effect of dehulled defacted soy flour and its possible mechanisms
including endocrine status, cholesterol biosynthesis, and fecal excredon in rats, Animals fed casemn were used as control and each
aroup of rats were fed for 7 weeks. Defatted soy flour feeding significantly lowered plasma cholesterol, triglyceride(1G) and
phospholipid compared with casein feeding. Cholesterol concentrations in all lipoprotein fraction were significantly lower in
defatted soy flour group compared with casein-fed control. Defatted soy flour feeding also significantly lowered hepatic total lipid,
cholesterol and TG, and increased fecal bile acid excretion by 270% compared with casein feeding. Defatted soy four feeding had
no significant effect on plasma thyroid hormone levels and hepatic 3-hydroxy-3-methy! glutaryl coenzyme A(HMG-CoA) reductase
activity. However, plasma T, concentration was slightly elevated and HMG-CoA reductase activity was suppressed in defatred soy
flour group. These metabolic alterations partially explain the reduced plasma and hepatic cholesterol levels of rats fed defatted soy

flour. (Korean J Nutritior 33{4) : 395~ 402, 2000)

KEY WORDS: dehulled defatted soy flour, cholesteral, Ty, bile acid, rats.
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Table 1. Compesition of experimental diets{%)

. Dehulled defatted
Casein

soy flour
Casein 20 -
Soy flour - 426
D, L-methionine 0.3 0.5
AIN-76 minera) mixture" 35 3.5
AIN-76 vitamin mixture? 1.0 1.0
Chaline bitartrate 0.2 02
Sucrose 40 30
Corn starch 12.65 7.51
Soybean oil 5 4,19
Lard 10 10
Cellulose 6.85 -
Cholesteral n.5 05
Total 100 100
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Table 2. Body weight gain, food intake, food efficiency in rats fed
casein diet or dehulled defatted soy flour diet

Dehulled defatted
Caseln

soy flour
Body weight'{g/day) 8.93 + 0.80" 9.25 + 1.15
Food intake™(g/day) 2712 £ 1.92 2537 + 213
Food efficiency™ (%) 34.08 + 3.31 3545 + 3.64

1) Body weight gain{g/day) = increased hody weight g/49 day
2) Food intake{g/day) = total food intake g/49 day

3) Food efficiency(%) = (weight gain gffoad intake g) x 100
4]

Values are Mean = SDin = 10)

Table 3. Organ weight and length n rats fed casein diet or dehull-
ed defatted soy flour diet

Dehulled defatted

fasein soy flour
Liver weight{g/100g) 4.94 + 0.61" 4.28 + 0.53%%
Pancreas weightig/100g) 0.18 £ 005 0.22 £+ 0.06™
Small intestine weight(g/100g) 1.82 -k 0.31 1.97 + 0.217
Small intestine length{cm) 149.20 + 7.92 15990 =- 7 48*
1) Values are Mean + 5Din = 10), *p < 0.05, *=p < 0.001
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Table 4. Plasma cholesterol, TG, phospholipid and protein con-
centrations in rats fed casein diet or dehulled defatted soy flour diet

Dehulled defatted

Casein soy flour
Total cholesterol{mg/dl) 1179 = 13.8" 73.6 £ 20.5%
Triglyceride(mg/dT) 68.9 + 16.3 598 £ 129
Phospholipid(mg/dl) 2173 £ 611 117.6 & 32,14+
Protein(g/di) 57+ 0.7 56+ 08

1) Values are Mean =+ SD(n = 10), **p < 0.001
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Fig. 1. Plasma lipoprotein cholesterol concentration in rats fed ca-
sein diet or dehulled defatied soy flour diet. *p < 0.05.
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Table 5. Plasma lipoprotein triglyceride and protein concentrations
in rats fed casein diet or dehulled defatted soy flour diet

Dehulled defatted

Casein

soy flour
\ . VLDL(mg/dI) 201 £ 58" 217+ 105
Lipoprotein

T LDL(mg/Adl) 247 £ 203 283+ 58

HOL(mg/dh 193 £ 154 92+ 21

) ) VLDLimg/dl)  383.9 + 2629 476.8 + 224.7
Lipopratein .

protein LO4 (mg/dh 90.5 4+ 36.1 93.2 £ 326

HDL{mg/dl) 1559 £ 588 1237 x 775

1} Values are Mean + SD{n = 1)

Table 6. Glucagon, T, and T, levels of plasma in rats fed casein
diet or dehulled defatted soy flour diet

Dehulled defatted

Casein soy flour
Clucagon(pg/ml) 122,79 + 140.48" 8572 + 52.87
Tslng/ml) 1.54 + .54 194 + 070
Tpg/dl) 588 + 199 6.02 £ 3.18

1) Values are Mean £ 500 = 1)

Table 7. Liver total lipid, cholesterol, TG concentrations and HMG-
CoA reductase actwvity in rats fed casein diet or dehulled defatted
soy flour diet

Dehulled defatted

Casein say flour
Total lipid(%) 17.50 + 3.46" 1340 £ 2.15*
Cholesterolimp/g) 42.09 + 8.21 3505 £ 8.23*
Triglyceride(mg/g) 4129 1 679 I+ 5580
FIMIG-COR, reluctase activity 1o, 104 s 1a3.05 = 75,05

{nmole/min/mg protein)
1) Values are Mean + SD(n = 10}, *p < 0.05
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Table B. Pancreatic amylase, trypsin and lipase activity in rats fed
casein diet or dehulled defatted soy flour diet

Dehulled defatted

Casein
soy flour
Amylase activity
+ ! +
(unitsftotal pancreas) 285+ 1.28 387 + 2.24
Tl ctivit
vpsin vty 1.05 + 0.45 163 + 0.46%
lunits/total pancreas)
L tivi
'pase activity Teh6 = 241 9317 + 38*
{units/total pancreas)
1} Values aye Mean + SD(n = 10), *p < 0.05

Table 9. Fecal valume, dry weight and protein, total fat, choles-
teral and bile acid concentrations in rats fed casein diet or dehulled
defatted say flour diet

Dehulled defatted
Casein

soy flour
Fecal volumelcm’/day) 452 -+ 0.80" 396 + 0.58
Fecal dry weight(g/day) Joz+ a54 301 & 054
Fecal protein(g/day) 033 = 0.08 090 + 0.08*
Fecal total fat{g/day) 0.20 + 0.05 023+ 007
Fecal cholesterolimg/day) 2660 = 6.94 1777 £ 629*
Fecal hile acid{mg/day) 199.9 -+ 26.74 580.21 & 36.94%*

1} Values are Mean + SD{n = 10), *p </ (.05, **p < 0.001
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