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ABSTRACT

Experiments were conducted to investigate the relationship between amino acid composi-
tion of dietary protein and plasma cholesterol levels with rats fed diets containing amino acid
mixture essentially simulating casein or soy protein isolate (SPI) in the presence or absence of
dietary cholesterol. A higher plasma cholesterol level induced by feeding the casein-simulating
amino acid mixture diet was decreased by reducing dietary Met content (or increasing Cys
content) in both animals fed high cholesterol and cholesterol-free diets. Although the amino
acid mixture resembling SPI led to a lower plasma cholesterol level, the deprivation of Cys (or
increase in Met) and/or Gly from the amino acid diets caused the enhancement of plasma
cholesterol level. Elevation of plasma cholesterol level which was induced by relatively high
Met (or low Cys) diets was markedly depressed by the omission of dietary choline. The results
suggest that the differential effect of casein and SPI on the plasma cholesterol level might be
attributable to the different composition of sulfur amino acids and Gly. Nutr. Sci. Soy Protein,

Jpn. T, 80-85, 1986.
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Table 1. Composition of basal diets (%)

CHOL-containing diet CHOL-free diet

Ingredient (Experiment 1) (Experiment 2)
Protein or AAmix’ 25 25
a-Starch 35.55 51.8
Sucorse 15 15
Lard 15 -
Corn oil 2 2
Salt mixture 5 5
Vitamin mixture 1 1
Choline chloride 0.2 0.2
Cholesterol 1 -
Sodium cholate 0.25 —

"When AAmix was used, diet was supplemented with Se

and Zn.
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Table 2. Amino acid composition of casein and SPI

(%)

Amino acid Casein SPI
Gly 1.8 4.17
Ala 2.69 4.17
Val 6.42 4.84
Leu 8.77 7.58
Tle 5,73 4.84
Ser 5.47 4.46
Thr 3.91 3.62
Met 2.86 1,33*
Cys 0.35 1.23
Asp 5.64 11.19
Glu 20.49 20.86
Arg 3.65 7.68*
Lys 7.12 6.12
His 2.60 2.47
Phe 5.04 5.02
Tyr 5.47 3.98
Trp 1.30 1.25
Pro 10.68 5.21*

*Over 2-fold or under one half as compared with the

value of casein.
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Table 3. Body weight gain, food intake and liver weight of animals (Experiment 1)

Diet Amino acid content (% diet) ?ody wt gain Food intake Liver wt
Met Cys Gly g/14 days) (g/14 days) (g/100 g BW)
1. 25% Casein 0.645 0.078 0.410 75+2%! 164 +£3% 5.39£0.11*
25% SPI 0.299 0.277 0.938 81+2° 190+5° 4.6440.08°
II. 25% AAmix(C) 0.645 0.078 0.410 61+2° 159+ 3% 5.00%0.04%
25% AAmix(C) 0.299 0.357 0.410 564320 160+ 6 6.00+0.27°
25% AAmix(C)+CG 0.299 0.577 0.938 55+1°%¢ 149+2° 5.66+0.20°
25% AAmix(S) 0.299  0.277 0.938 59+3° 170+ 3¢ 5.61+0.22"
25% AAmix(S)—C 0.643 0 0.938 57+3% 161+ 5% 4.84+0.12°
25% AAmix(S)—-G 0.299  0.277 0 49+1° 160+ 32> 5.14£0.08%
25% AAmix(S)—CG 0.643 0 0 51+1% 152+3°%° 4.68+0.06°
25% AAmix(S)—CG—Cho 0.643 0 0 5143 16545 6.78%+0.37¢

'Values are mean+SEM for 7 (Expt. 1) or 6 (Expt. 2) animals; values in a column of each experiment not sharing the
same superscript letter are significantly different at p<0.05.

Table 4. Effect of amino acid composition of diets on plasma lipid concentrations in rats fed a high cholesterol diet
(Experiment 1)

Plasma lipid concentration (mg/100 ml)

Diet Total CHOL HDL-CHOL  HDL-CHOL(%) Triglyceride Phospholipid
I. 25% Casein 266+18*! 24.4+2.1% 10.1+1.5% 17713 177+8°
25% SPI 194+9° 19.6+1.8* 10.2+1.1°% 82+7° 133+4°
II. 25% AAmix(C) 211+10* 31.5+0.5% 16.3+0.7° 145+62¢ 165+4°
25% AAmix(C) 138+9° 39.6+1.4° 30.3+2.4° 105+6° 144+4°
25% AAmix(C)+CG 117+4°¢ 34.8+2.0° 29.9+1.6° 129+6%° 133+3°
25% AAmix(S) 136 +7°¢ 35.1+2.3% 28.5£3.0° 130+9%° 14242°
25% AAmix(S)—C 217+4* 30.2+0.9¢ 13.0+0.9* 163+17°¢ 161+7°
25% AAmix(S)—G 205+11* 31.7£1.8% 15.7+1.3% 176+21° 159+8°
25% AAmix(S)—CG 255+9¢ 27.3+1.8° 10.8+1.0° 183+5°¢ 183+5¢
25% AAmix(S)—CG—Cho 96+4° 47.7+2.2° 50.2+3.2¢ 65+ 6° 107+2¢

'Refer to footnote in Table 3.

Table 5. Effect of amino acid composition of diets on liver lipid content in rats fed a high cholesterol diet
(Experiment 1)

Liver lipid content (mg/g wet)

Diet

Cholesterol Phospholipid Total lipid

I. 25% Casein 88.2+2.0*! 24.5+0.5° 262+5°
25% SPI 80.8+1.0° 25.8+1.1° 230+4°

II. 25% AAmix(C) 75.2+1.2% 25.7+0.8° 252+5%
25% AAmix(C) 65.8+2.8° 19.341.2% 279+14°
25% AAmix(C)+CG 59.4+2.2° 21.6+1.6%" 280+12°
25% AAmix(S) 59.6+2.8" 20.5£0.3% 251+7

25% AAmix(S)—C 74.2+1.8°% 23.8+1.0%f 238+8*
25% AAmix(S)—G 73.2+1.8% 24.5+0.6%° 242+92
25% AAmix(S)—CG 79.2+1.8° 22.8%0.3¢ 256 +4°%

25% AAmix(S)—CG—Cho 60.2+3.2° 16.8+0.6° 346+8°

'Refer to footnote in Table 3.



Table 6. Body weight gain, food intake and liver weight of experimental animals (Experiment 2)

Amino acid content (% diet)

Body wt gain Food intake Liver wt

Diet Mot Cys Gly (g/14 days) (g/14 days) (g/100g BW)
1. 25% Casein 0.645 0.078 0.410 73+2%! 192+2° 5.25+0.11*%
25% SPI 0.299 0.277 0.938 73+1° 199+3* 4.4940.05°
II. 25% AAmix(C) 0.645 0.078 0.410 56+2°2 174 +4%° 4.42+0.11°
25% AAmix(C’) 0.299 0.357 0.938 53+4° 169+ 3° 4.80+0.09°
25% AAmix(S) 0.299 0.277 0.938 56+2° 181+3% 4.80+0.13°
25% AAmix(S)—CG 0.643 0 0 52+2° 182+3%¢ 4.23+0.11°
25% AAmix(S)—CG—Cho 0.643 0 0 54+3 186 £5°¢ 4.39+0.12°
Refer to footnote in Table 3.
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