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ABSTRACT

The effect of methionine supplementation to high cholesterol diets containing one of casein,
lactalbumin, SPI and wheat gluten at a 25% level on plasma and liver lipid levels and fecal
steroid excretion was investigated in growing rats. The plasma cholesterol level was casein >
SPI>lactalbumin>wheat gluten in rats fed diets unsupplemented with methionine. Dietary
addition of 0.8% methionine resulted in about 2-fold concentration of plasma cholesterol in rats
fed casein and lactalbumin diets, whereas methionine addition rather decreased and did not
affect plasma cholesterol level in rats fed SPI and wheat gluten diets, respectively. Although
addition of 0.8% choline chloride also increased plasma cholesterol level of rats fed a casein
diet, it did not affect plasma cholesterol level of rats fed a SPI diet. Addition of methionine to
SPI diet significantly increased fecal excretion of bile acids. There was a correlation between
fecal excretion of cholesterol and plasma cholesterol level, but there was also a significant
correlation between cystine content of proteins and plasma cholesterol level. It is suggested
that the differential response of dietary proteins to methionine addition is ascribed to different

glycine content of proteins.
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Table 1. Composition of basal diets (%)
Ingredient Exp. 1 Exp. 2

Test protein 25 25

Casein

Lactalbumin

SPI

Wheat gluten
a-Starch 33.55 33.30
Sucrose 15 15
Corn oil 2 2
Lard 15 15
Salt mixture 5 5
Vitamin mixture 1 1
Choline chloride 0.2 0.2
Cellulose 2 2
Cholesterol 1 1.5
Sodium cholate 0.25 0
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Table 2. Body weight gain, food intake, apparent digestibility and liver lipid content of experimental animals

(Exp. 1)
] Body wt Food Apparent Liver lipid (mg/g)
Diet gain intake digesti- —
(g/21d)  (g/21d)  bility (%) CHOL G PL
25% Casein (25C) 106+3*! 256+ 7°° 95.5+0.2° 92.6+1.9% 88+4% 22.6+0.2%%
25% Lactalbumin (25L) 116+2° 258 £5%° 90.8+0.3° 71.8+1.8° 94+ 6% 22.7+0.3%¢
25% SPI (255) 111+3° 286+ 5° 93.3+0.3% 88.3+2.5% 67+5% 23.5+0.3>
25% Wheat gluten (25W) 129+4° 287+5° 92.94+0.3° 83.6+1.7° 122 48" 21.6+0.7°
25C+0.8% Met 91+4° 237+£5° 94.140.6% 83.0+2.0° 92+3% 22.4+0.6™
25L.4-0.8% Met 9245 238+8* 91.5+0.2° 59.7+1.5° 76+ 6° 25.14+0.5°%
255+40.8% Met 117+6 255+ 8% 92.7+0.2° 62.5+1.9¢ 55+4° 24.9+0.3%%
25W+0.8% Met 113447 268 +6° 93.440.1¢ 60.2+1.0¢ 104 +6° 24.3+0.3%¢
25C+0.8% Cho - Cl 113+4° 266+ 5 94.6+0.5° 90.5+£1.9° 71+2¢ 23.8+0.3%
255+40.8% Cho - Cl 111+6° 282+ 10% 92.9+0.4° 76.6+2.0° 38+ 3¢ 25.8+0.4

! Values are mean+SE for 6 rats; values in a column not sharing the same superscript letter are significantly

different at p<0.05.



Table 3. Plasma lipid concentration of experimental animals (Exp. 1)

Plasma lipid concentration (mg/100 ml)

Diet Total CHOL HDL-CHOL HDL-CHOL (%) TG PL
25% Casein (25C) 253+£18%! 26+1%° 10.8+1.4% 179+11% 181+9°
25% Lactalbumin (25L) 118£5%¢ 37£1° 31.7%1.6° 137+10% 149+3°
25% SPI (255) 179+9¢ 21+1° 12.1+1.6% 88+3° 131£3°
25% Wheat gluten (25W) 106+4° 3110 29.3+0.8% 92+7° 129+3°
25C+0.8% Met 555+33° 32+2% 6.1£1.0° 132£11° 253+9°
25L+0.8% Met 255+17° 44+3f 18.6+2.7° 189+12° 206+ 7¢
255+0.8% Met 13049 2942 24.5+2.9% 127+8° 140+3°
25W +0.8% Met 99+10° 38+2° 39.4%2.08 100+6° 139+4¢
25C+0.8% Cho « Cl 460+26" 45+2f 9.9£0.5% 1586 245+10°
255+40.8% Cho - Cl 16444 351 21.1+0.8%" 77 138+3°

! Values are mean+SE for 6 rats; values in a column not sharing the same superscript letter are significantly different
at p<0.05.

Table 4. Weight of feces and fecal lipid excretion in experimental animals (Exp. 1)

Fecal lipid excretion

Diet ziVeight of

ry feces CHOL Bile acid TG PL

(g/3d) (% of intake) (% of intake) (mg/3 d) (mg/3 d)
959 Casein (25C) 2.31+0.06% 47.340.5° 130+3° 1.540.2° 3.8+0.4°
95% Lactalbumin (25L)  3.2140.07 51.740.9% 179+ 3% 3.540.3°  16.140.9°
25% SPI (25S) 3.4040.14° 57.342.4% 158+ 7% 11.240.9°  13.840.4°
25% Wheat gluten (25W)  3.75+0.12¢ 60.9+1.4%f 159 6% 5.4+0.7° 25.8+1.9°
25C+0.8% Met 9.5240.11° 49.8+1.6% 16847 9.940.4%  4.540.3°
951 +0.8% Met 3.0040.18% 54.0+41.7° 194+ 7° 5.140.2°  14.3%0.4°
25540.8% Met 3.20+0.18" 55.4+1.9% 2747 7.240.4"  15.140.8°
95W +0.8% Met 3.27+0.10° 62.340.6' 19445 3.840.4  29.941.79
25C+0.8% Cho-Cl 2.65+0.07° 47.541.1° 142+7% 1.8+0.2° 4.340.5°
255+0.8% Cho-Cl 3.49+0.25% 61.841.6' 184+6°¢ 9.740.45  16.9+1.8°

! Values are mean+SE for 6 rats; values in a column not sharing the same superscript letter are significantly different
at p<0.05.

Table 5. Correlation coefficients among lipid levels of plasma, liver, and feces (Exp. 1)

Plasma Liver Feces

Total Bile

CHOL TG PL CHOL TG PL CHOL acids

Plasma Total CHOL — 0.43 0.95* 0.44 —0.06 —0.18 —0.69* —0.41
TG — 0.64* —0.01 0.07  —0.05 -0.79*  —0.19

PL — 0.26 0.01 —-0.12 —0.75* —0.33
Liver CHOL — 0.06 —0.56 —0.44 —0.90*
TG - —0.78* 0.00 —-0.29

PL — 0.32 0.60

Feces CHOL — 0.47

Bile acids -

* p<0.05.
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Fig. 1. Relationship between cystine content of pro-
teins and plasma cholesterol levels (Exp. 1).
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Table 6. Content of sulfur amino acids and glycine in proteins

Amino acid content (g/100 g)

Protein
Met Cys Met+Cys Gly Gly/Met
Casein ) 2.87 0.35 3.21 1.82 0.63
Lactalbumin 1.81 2.57 4.37 2.38 1.31
PI 1.33 1.23 2.56 4.17 3.14
Wheat gluten 1.69 2.14 3.84 4.23 2.50

Table 7. Effect of dietary proteins on plasma and liver lipid le

vels of rats fed a high cholesterol diet without cholate

(Exp. 2)
Plasma lipid (mg/100 ml) Liver lipid (mg/g)
Diet
Total CHOL HDL-CHOL TG PL CHOL TG

25% Casein 151+11*! 31+12 163 +8° 148 +4° 461 60+ 3%
25% Lactalbumin 93+3° 38+1° 118+9° 130+4° 36+1° 55442
25% SPI 89+3° 30+1°2 67+3° 108+1° 35+1° 34+2¢
25% Wheat gluten 90+5° 33+1° 90+6¢ 115+2°¢ 42+1° 68+5°

' Values are mean+SE for 6 rats; values in a column not sharing the same superscript letter are significantly

different at p<0.05.

Table 8. Weight of feces and fecal steroid excretion in rats fed a high cholesterol diet without cholate (Exp. 2)
Weight of Neutral sterols (%)* Bile acids
Diet dry feces Copro- (%)?
(g/34d) CHOL stanol Total

25% Casein 2.62+0.07*! 61.7+0.7¢ 7.6+1.7% 69.3+1.7° 12.2+0.4°
25% Lactalbumin 3.55+0.13° 69.1+1.8% 2.9+1.5° 71.9+1.0° 17.9+0.5°
25% SPI 3.64+0.10° 67.0+5.4° 11.3+£4.5° 78.3%£1.9° 16.4+1.3
25 % Wheat gluten 2.54+0.09° 71.1+2.6° 2.2+1.2° 73.3+£2.4%° 14.3%1.0%

! Values are mean+ SE for 6 rats; values in a column not sharing the same superscript letter are significantly different

at p<0.05.
? Percentage of the amount of CHOL ingested.
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