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ABSTRACT

The effect on serum cholesterol of soybean protein isolate compared with casein
was studied in male Wistar rats. When cholesterol free diets were fed, the amino
acid mixture simulating soy protein exerted a same extent of the cholesterol-lower-
ing action as soy protein itself. The concentration of liver cholesterol was also clearly
low in rats fed soy protein, but the difference disappeared when the amino acid mix-
ture served as a nitrogen source. Addition of lysine to soy protein or arginine to
casein did not modify their intrinsic effects on the serum cholesterol level. In rats
fed vegetable protein or its amino acid mixture, both HDL- and VLDL-}LDL-choles-
terol decreased proportionately. The serum concentration of apoA-I decreased, while
apoB increased. Soy protein significantly enhanced fecal excretion of neutral and
acidic steroids and this was not the case with the amino acid mixture, indicating that
the hypocholesterolemic action of soy protein is not ascribed solely to the increased
steroid output. When diets containing cholesterol were fed, both soy protein and its
amino acid mixture were hypocholesterolemic; there was a marked reduétion of VLDL
+LDI-cholesterol without influencing HDL-cholesterol levels. The concentration of
serum apoA-I and apoB was decreased. It is likely that the difference in the amino
acid composition between soy protein and casein is exclusively responsible for the

different response of serum cholesterol.
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Table 1. Composition of amino acid mixtures

simulating casein or soybean protein

Composition (g/100g diet)*

L-Amino acids

Casein ilc‘)(}),tz ?ﬁn
Ala 0. 478 0.844
Arg 0. 688 1.518
Asp 1.382 2. 280
Cys 0. 236 0. 296
Glu 4.320 3. 840
Gly 0. 362 0. 836
His 0. 598 0. 496
Ile 0. 852 0.736
Leu 1.732 1. 430
Lys 1. 438 1. 416
Met 0. 468 0. 246
Phe 1. 008 1. 016
Pro 2. 020 1. 290
Ser 1.156 1.124
Thr 0. 850 0. 802
Trp 0. 166 0. 284
Tyr 1.084 0.738
Val 1.162 0. 804

* The values are based on data provided by
Yadav and Liener!3), the manufacturer and
our own.
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Table 2. Body weight gain, liver weight and serum and liver lipids of rats given soybean protein or casein!

Serum lipids (mg/d!)

Liver lipids (mg/g)

Exp. Dietary Body-wt Food intake Liver-wt
; . > Y w . -
No. regimens gain (g) (g/day) (% body-wt) Triglyceride Phospholipid Triglyceride Phospholipid
I Soy protein 114+ 6 20.2£0.5 3.15+0. 052 109 =+ 9.5 114 + 6.0 19.6-+0.6 39.842.6
Casein 1144 5 19.0+0.2 3.4240. 110 125 =£14.5 124 4+ 6.6 23.2+2.3 40.5+2.4
Soy AA-mix. 102+ 4 19.8+0.5 3.18-+0. 102b 146 +£22.8 113 + 5.2 23.242.0 41.5+3.8
Casein AA-mix. 108+10 19.8+0.9 2.9240. 032 91.6+ 7.3 127 + 4.8 24.6+3.3 38.4+1.7
i Soy protein 112+ 6 20.0+£0.6 2. 87+0. 052 81. 54 5.02 120 =+ 8.32 22.4+1.0 39.7+0. 42
Soy+Lys 101+ 7 18.3+0.9 2.88-+0. 032 123 + 5.2P 127 -+ 7.12b 20.5+1.9 42. 24-0. 40
Casein 108+ 6 18.8+0.7 3.08+0. 06P 135 #£10.2b 135 - 8.32b 19.2£1.6 40. 2+0. 62
Casein+ Arg 106+ 5 18.34+0.6 3.1540. 09® 132 £12.8b 145 &£ 5.6P 18.2+1.4 39.3+£0. 42
1 Soy AA-mix. 88+ 3 19.8+0.5 3.04+0. 08 128 +10. 2= 98.7+ 8.32 20.8+1.4 35.2%1.2
Soy AA-mix.+Lys 94+ 7 20.1+1.1 3.10+0.10 181 +14.6P 99.7+ 3.8 19.64+0.7 36.1+1.1
Casein AA-mix. 90+ 2 19.84+0.2 2.95+0. 08 161 +15. 8ab 133 +£10.92b 20.8+2.5 35.7£1.2
Casein AA-mix.+ Arg 87+ 3 19.4+0.4 3.02+0.08 180 -i-18.8® 143 4+ 6.8 20.4+1.5 37.8+0.9
4 Soy+ Chol. 278+ 9 20.5+0.4 2. 86+0. 062 91.24 7.4 127 -+ 5.8 20.9+2. 12 42.5%1. 4
Casein-+ Chol. 288+15 20.6+0.5 3.44+0. 11b 81.34+ 7.5 171 +12.5° 41, 5+7.3b 38.4+0.9
A\ Soy AA-mix.+ Lys 262+15 20.9+0.6 3.054-0. 08 120 +17.4 110 £11.1 26.5+1.8 37.4+1.6
Casein AA-mix.+ Arg 262413 21.040.5 3.15+0. 09 108 + 9.2 141 +17.4 26.7+3.6 35.44+1.6
1: Mean=SE (6 rats in Exps. I to I and 8 rats in Exps. IV and V per group).
2: AA-mix; amino acid mixture simulating soybean protein or casein. Chol; cholesterol.
a, b: In each experiment, values in the same column not sharing the common superscript letter are significantly different at

P < 0.05-0.01.



Table 3. Concentration of serum and liver cholesterol in rats given soy protein

or casein!
: Serum cholesterol (mg/dl) Liver
%{5' rg)liitliggz cholesterol
. g Total HDL VLDL+LDL (mg/g)

I Soy protein 69.3+5. 02 50. 8+2. 52 18.5+4.1 3.240.12
Casein 87.2+5. 4b¢ 59. 642, 6Pc 27.7+4.6 3.7+0.2b
Soy AA-mix. 72.6+5.9ab 52.2+3. 12b 20.543.2 3.5-+0. 18P
Casein AA-mix. 87.3£2.9¢ 64.5+1.9¢ 22.8+3.5 3.2+0. 1=

I Soy protein 53.6+4. 52 38.143.02 15.5:+2.02 2.9+0.12
Soy+Lys 62.6+4. 92D 35.742.52 26.9+2. 50 2.940. 1=
Casein 75.7+7. 4bc 47.1+5.0ab 28.6+2. 6V 3.3£0.1v
Casein+ Arg 81.3+4.0¢ 48.743.3P 32.6+2. 8P 3.340.1b

II Soy AA-mix. 66.6+5. 72 42.7+3. 22 23.9+2.9 3.9+0.1
Soy AA-mix+Lys 67.443. 32 40.642. 32 26.94£1.7 3.540.1
Casein AA-mix. 93.8+7.8P 55.742.5b 37.24+6.7 3.6+0.1
Casein AA-mix.+ Arg 98.0+8. 7> 57.942.9b 40.1+£6.2 3.4+0.2

IV Soy+Chol 83.4+4.92 39.5+1.7 43.9+4. 32 9.6+1.32
Casein+ Chol. 201 +£27°® 42,7+5.8 157 +£27® 34.5+5. 8

V Soy AA-mix.+Lys 156 142 78.7£5.1 77.5x£15.5 29.0£5.2
Casein AA-mix.+ Arg 228 +29b 80.3+4.6 148 +33 45.247.7

1: Mean+SE (6 rats in Exps. I to Il and 8 rats in Exps. IV and V per group).

2: AA-mix, amino acid mixture simulating soy protein or casein. Chol.; cholesterol.

a, b, ¢: In each experiment, values in the same column not sharing the common
superscript letter are significantly different at P < 0.05-0.01.

Table 4. Concentration of serum apolipoprotein and hydroperoxide in rats given
soy protein or caseint

Apolipoproteins (g/m/)

Exp. Dietary Lipoperoxide
No. regimens? ApoA-I ApoB ApoE (nmoles/m/)
I Soy protein 588+ 562 340+122 311+22 2.140. 12

Casein 838+ 42v 205+160 26520 1.7+40. 22b
Soy AA-mix. 647+ 252 305+ 7= 285+28 1.7+£0. 2ab
Casein AA-mix. 1015+ 69b 238+ 22b 314+14 1.640.20
I Soy protein 6024 292 2394192 24527 2.6+0.8
Soy+Lys 612+ 192 2124-352 268+14 2.0+0.9
Casein 103741220 1014-10b 239+19 2.240.6
Casein+ Arg 977+ 37b 106 £ 23P 2664-10 2.9+1.2
M Soy AA-mix. 695+ 352 139413 3214302 1.840. 1a?
Soy AA-mix.+Lys 8344 bH4ac 130+ 8 329+222 1.6+0. 1=
Casein AA-mix. 1091+ 75b 112+12 4124240 1. 8+0. 22b
Casein AA-mix.+ Arg 915+ 76bc 120+14 4734330 2.3-0.3P
IV Soy+Chol. 588+ 362 78+ 32 nd? 2.8%£0.2
Casein+ Chol. 1006+ 940 93+ 4b nd 2.5+0.4
V Soy AA-mix+Lys. 516+ 382 nd nd 2.840. 32
Casein AA-mix.+ Arg 771+ 60v nd nd 1.940.1b

1: Mean=SE (6 rats in Exps. I to Il and 8 rats in Exps. IV and V per group.)

2: AA-mix; amino acid mixture simulating soy protein or casein. Chol.; cholesterol.
3: nd; not determined.

a, b, c: In each experiment, values in the same column not sharing the common
superscript letter are significantly different at P < 0.05-0.01.
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Fig. 1.

Steroids excreted (mg/day)

Fecal excretion of endogenous neutral and acidic steroids in

rats given soy protein or casein.

1: Mean of 6 rats.
2: AA-mix,amino
or casein

acid mixture

simulating soy protein

a, b: In each experiment, values in the same column not
sharing the common superscript letter are significantly
different at P < 0.05-0.01
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