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HYPOCHOLESTEROLEMIC EFFECTS OF UNDIGESTED FRACTIONS
OF SOYBEAN PROTEIN IN RATS
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ABSTRACT
The undigested fraction of soybean protein, which was prepared after exhaustive diges-
tion with microbial proteases or porcine pepsin, exerted a marked hypocholesterolemic
effect in rats fed cholesterol-enriched diets. The effect can be attributed to an increased
fecal excretion of both neutral and acidic steroids. Results of a series of experiments sug-
gested that the peptides of the undigested fraction, rather than the contaminating lipids
and saponins, are responsible for its hypocholesterolemic effect. Nutr. Sci. Soy Protein,

Jpn. 10, 45-48, 1989.
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Table 1. Chemical compositions of protease digestion products of soybean protein!

Composition (weight %)

Samples?
Moisture Protein? Ash Sugar Lipid Saponin

Soybean protein 6.0 86.0 4.5 4.0 1.5 0. 44
Microbial protease digest

HMF 0.4—90.9 71.1-72.5 2.6—3.0 7.4—8.8 5.3—10.8 2.7-4.6

HMF-E 1.2—-2.7 34.1—36.2 5.6—6.6 7.1-8.3 27.7—-33.9 8.6

HMF-R 0.9—1.3 85.0—86.1 1.6—2.0 7.8—10.4 0.7—2.2 1.0

HMF-RD 2.4 72.5 9.9 9.9 0.8 0.9
Porcine pepsin digest ‘

HMF 4.0 61. 4 5.4 8.6 7.8 4.5

Values with the range of two or three preparations.

HMF : high-molecular weight fraction (undigested

fraction, HMF-W?2 in Table 3 is same with this), HMF-E : methanol extract of HMF, HMF-R : residue

of methanol extraction, HMF-RD : alkaline protease digest of HMF-R.
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Table 2, Bile salt binding capacity of protease diges-
tion products in vitro!

Binding capacity (% bound)

Preparations
Taurocholate Glycocholate

Cholestyramine 92.5%0.2°2 86.8+0.02
Soybean protein 28.9+0.1>  19.0+0.3°
Microbial HMF 36.1+9.2¢ 24.6+0.3¢

” HMF-E 29.940.3® 18.0+0.1b

” HMF-R 29.0£0.7° 17.8=+0. 4P

” HMF-RD 27.7£0.1%  17.9%£0.3"
Pepsin HMF 36.44+0.1¢ 23.6%0.4¢

Walues are mean+SE of 3 determinations.
2-dNon-matching superscripts in each column denote
significant (p<0.05) difference.
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Table 3. Effects of frequency of washing and alkaline protease digestion of high-molecular
weight fraction of soybean protein on serum and liver cholesterol of rats (Exp. I)!

Groups
Cholesterol
Soybean HMF-NW HMF-W1 HMF-W2 HMF-RD
Serum (mg/100 ml)
Total 312+15% 213+160 160+10°¢ 141+12¢ 279+172
HDL 16.2+1.6% 20.9+1.92% 22.0+1.42b> 35 5+8.1¢ 26.8+3.8b
Liver (mg/g) 67.2+2.3%  50.1+2.0P 43.8x£1.5¢ 27.1%6.94 60.1x1.62

IRats weighed on average 165 g were fed experimental diets for 3 weeks. HMF-NW :
sediment of microbial protease digest of soybean protein (non-washed), HMF-W1 and
W2: HMF-NW was washed with water once and twice, respectively. Values are mean
+SE of 6 rats per group. ®~¢Non-matching superscripts in each row denote significant

(p <0.05) difference.
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Table 4. Effects of methanol treatment of high-molecular fraction on serum and liver chole-

sterol of rats (Exp. II)!

Groups
Cholesterol Soybean Microbial protease digestion Pepsin
. digestion
protein HMF HMF-E HMF-R HMF
Serum (mg/100 ml) 291+11% 125+5° 171£12¢ 189£17¢ 109+5°®
Liver (mg/g) 45.5+2.2* 15.3%x1.4° 20.5%x1.5°>  35.6%5.2° 6.99+0.70¢

'Rats weighed on average 151 g were fed experimental diet for 2 weeks. Values are mean

+SE of 6 rats per group. *~ “Non-matching superscripts in each row denote significant

(p<0.05) difference.

Table 5. Effects of re-combination of high-molecular fraction of

soybean protein on serum and liver cholesterol of rats

(Exp. II)!
Groups

Cholesterol Soybean HMEF HMF-E+

protein HMF-R
Serum (mg/ 100 m)

Total 206+52 89.1%6.20 150+18¢
HDL 16.2+2.62 39.9+£1.5P 30.4+1.9¢
Liver (mg/g) 42.24+1.8%  26.3+0.8°  32.0+1.2°¢

Male rats weighed on average 150 g were fed experimental diets
for 3 weeks. Values are mean®SE of 6 rats per group. *~“Non-
matched superscripts in each row denote significant (p <0. 05)

difference.
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