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Effects of Soy Protein and Calcium on Lipid Metabolism
in Rats Fed Unsaturated Fat Diet

Lee, Yeon Sook-Park, Joo Ran

Department of Home Economics, College of Agriculture and Life Sciences, Seoul National University

ABSTRACT : This study was performed to observe how soy protein and calcium in rats fed unsaturated fat-en-
riched diet affect the total lipid and cholesterol contents of blood and tissues male Sprague-Dawley rats weigh-
ing approximately 220g were fed four purified diets which contained 18% (w/w) corn oil, 1% (w/w) cho-
lesterol, two sources of protein : casein or isolated soy protein (ISP) and two levels of dietary calcium : 0. 1%
or 1. 0%, first for four weeks (Expt. 1) and second for eight weeks (Expt. 2).

The contents of total lipid, cholesterol and triglyceride in blood, liver, heart and feces were determined.
After four weeks feeding, - the serum lipid and cholesterol concentration was not significantly different among
the groups. After eight weeks feeding, these concentrations were significantly lower in ISP-High calcium
group. The serum lipid concentration was influenced by dietary protein sources and calcium levels. These
results indicated that the hypolipidemic effects of soy protein and high calcium intake were partly due to de-
crease in lipid absorption and these effects were not detected at 4 weeks feeding but 8 weeks feeding.
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Table 1. Composition of experimental
diets
(g/kg)
Protein Casein ISP
souree Low High Low High
Ingredient -Ca’ -Ca -Ca -Ca
Starch 531.75 509.25 531.75 509.25
Casein 200 200 - -
1SpY - - 200 200
Corn oil 180 180 180 180
Cholesterol 10 10 10 10
Fiber 5 5 5 5
Choline Chloride 2 2 2 2
Vit. Mix? 10 10 10 10
Min. Mix? 40 40 40 40
(Ca&P free)
PEG” 10 10 10 10
Bone Ash® 1.25 23.75 1.25 23.75
KH,PO, 10 10 10 10
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1) Isolated soy protein

2) Vitamin mixture : AIN-76

3) Mineral miture(g/kg) Ca&P free : NaCl,
250. 6 ; MgSO,-7TH,O, 99.8 . Fe-citrate, 6.
23 ; CuS0O,-5H,0, 1.56; MnSO,;-H,0, 1.
21:ZnCl, 0.2 . K1, 0.05;
(NH) MO,04-4H,0, 0.025 ; Sucrose, 640.
37

4) Polyethylene gtycol # 4, 000

5) Bone ash : Ca, 39.78% : P, 18.28%
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Table 2. The concentration of lipids in aortic serum of the rats fed experimental diets.

Total Lipids (Cholesterol Triglyceride
(mg/100ml) mg/100ml) {mg/100ml)

Exptl (4 Weeks) N .
Casein-Low Ca 612.2+23. 27" 117. 245, 3% 47.23+5.81%
Casein-High Ca 288'8151'4 118.6+3.9 41.22+8. 47"’
ISP-Low Ca . 9+26.7 116.5+5. 30.91+2. 37"
ISP~Higg Ca 570.4+23.2 116.1+2. 28.98+2. 94°
Protein Sources

Casein 606. L1 117.9+3. 44.494+5.32°

Soy 1 588. .6 116.3+3. 29.86+2. 18
Ca Leve

Low 607. Noi 116.9+3. 39. 81 4. 41™

high 585. .7 117. ; :LS_ 2. 34.54+4.78
Protein*Ca NS
Expt2 (8 Weeks)
Casein-Low Ca 723. .6° 140, 4+ 4. 53.13+3. 74%
Casein-High Ca 662. . 3® 122. 7+ 1. 46.69+1.61*
ISP-Low Ca 712. .8 126. 145. 54, 74+1. 86°
ISP-High Ca 628. , 8 100. 7+2. 44,29+1,27*
Pmtg:sesigmes 692.9+19. 2™ 130. 8+3. 50. 27 +2. 37"

Soy 670.6+19.6 114.5+4. 48.93£2.10
Ca Level

Low 717.9+13.6° 132.6+3. 53.85+2.13"

high 645.6+17.5° 112. 7+3. 45.36+1.03°
Protein*Ca NS NS

1) Values are Mean=SE of 6 rats per group

2) NS ; Not significantly different

3) Superscripts with different alphabets in columns are significantly different (P € 0. 05).

Table 3. The concentration of liver lipids in the rats fed experimental diets.

Dry wt. Total lipids Cholesterol Triglyceride
) (mg/dry wt.g) (ng/dry wt. g) (mg/dry wt. g)
Exptl (4 Weeks) : NS) o3 NS
asein-Low C . 33+0. . 8+21. . 5+24,
-L 5.33+0.20 422.8+21.1 35.69+1.79 230.5+24.4
Casein-High Ca 5.72%0. 25¢ 405.3+ 9.3 29.39+1.73° 208.2+13.1
ISP-Low 4.44+0.21° 407.4+14.0 30.57+1.56% 225.5+10.2
ISP-High Ca 4.76%0.24° 403.5%16.1 27. . 09° 209.2+ 7.2
Protein Sources N s - s
Casein 5.48+0.17 409.9+14.1 32. . 60 219.3+14.2
Soy 4.60+0.17° 405.5+11.1 29. .21 217.3+ 7.0
Ca Level NS NS NS NS
Low 4.88+0. 20 415.1+13.4 32.62+1.40 228.0+13.2
high 5.14+0.24 404.4%+ 9.7 28.62+1.23 208.7+ 7.8
Protein*Ca NS NS NS NS
Expt2 (8§ Weeks) R . .
asein-Low Ca 6.21+0. 417 494.6+14. 17 46.99+£1.95 240.8+13. 2"
Casein-Hi, h Ca 6.58+0. 41 471.0+12.0> 38.99+1.78 217.7£11. 3%
ISP-Low 5.45+0. 32° 410.1£23. 4 36.10+2.92° 207.2+13.6°
ISP-High Ca 5.48+0.18° 374.0+34.6° 33.11+2.28° 176.8+17.8°
Protein Sources
Casein 6.41+0. 28: 482.8+ 9. 5: 42.99+1. 74: 229.3+ 9. 0:
Soy 5.47+0.16 392.0+20.6 34.90+1.94 192.0+11.6
Ca LeVel NS NS NS NS
Low 5. 0.28 452.3+18.2 41.55+2.35 224.0+10.3
high 6. 0. 28 422.5+22. 8 36.64+1.64 197.3+11.8
Protein*Ca NS NS NS NS

1) Values are Mean=SE of 6 rats per group

2) NS ; Not significantly different

3) Superscripts with different alphabets in columns are significantly different (P ( 0. 05).
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Table 4. The concentration of heart lipids in the rats fed experimental diets.

Dry wt. Total lipids Cholesterol Triglyceride
(& (mg/dry wt. g) (mg/dry wt. g) (mg/dry wt.g)
Exptl (4 Weeks)
Casein-Low Ca 0.25+0. 019 22.93+0. 45" 2.31+0.08™ 8.48+0.41™
Casein-High Ca 0.27+0.01 22.82+1. 35 2.29+0.12 8.52+0.37
ISP-Low Ca 0.24+0.01 22.43+0.78 2.34+0.08 8.24+0. 29
ISP-High Ca 0.24+0.01 23.80=+1. 00 2.35+0. 10 7.9240.67
Protein Sources
Casein 0.26+0. 01 22. 880, 15™ 2.30+0. 05 8.50+0. 19"
Soy 0.24+0.01 22.98+0, 47 2.35+0.05 8.10+0. 24
Ca Level
Low 0.24+0. 01 22.68+0, 33" 2.33+0.44™ 8.36+0. 18"
high 0.25+0.01 23.21+0. 66 2.31+0.06 8.2540. 27
Protein*Ca NS NS NS
Expt2 (8 Weeks)
Casein-High Ca 0.26+0. 01" 28.09+1. 48" 4.33+0. 47" 12.08+1. 22%
ISP-Low Ca 0.25+0.01 24.51+1.38 3.61+0.13" 10.49+0. 67
ISP-High Ca 0.24+0.01 26. 84+2.49 4.06+0. 24:b 11, 8741.70
Protein Sources 0.25+0.01 24.15+0.98 3.40+0. 13 11.24+1.25
gjsem 0.26+0.01% 26.30+1. 11" 3.9740. 26 11. 28+0. 70™
y 0.25+0.01 25.49+1. 34 3.70+0. 16 11.53+0.98
Ca Level
Low 0.25+0. 01 27.46+1. 39" 4.21+0.27° 11.98+0. 96"
high 0.25+0.01 24.33+0. 81 3.51+0.09° 10. 87+0. 68
Protein*Ca NS NS NS

1) Values are Mean=+SE of 6 rats per group
2) NS : Not significantly different

3) Superscripts with different alphabets in columns are significantly different (P € 0. 05).
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Table 5. The content of fecal lipids of the rats fed experimental diets.

WA W $3 A4
- #opo] B5 BE4Fol e} LAgEel ¥4 Y
Foll @& Aol G

Dry Feces Total lipids Cholesterol Triglyceride
(g/day) (mg/dry) (mg/dry) (mg/dry)
Exptl (4 Weeks)

Casein-Low Ca 1.44+0. 13" 179.6+15.9° 30.93+2. 57 2.53%0.21°
Casein-High Ca 2.66+0. 13* 347.6+ 7.6 57. 47 +5. 98™ 5.3340.59°
ISP-Low Ca 2.34+0.19% 308.6+44.3° 47.64+7.37° 4.40+0. 79*
ISP-High Ca 3.44+0. 26° 383.6+28.8" 73.12+5.1%° 8.93+0. 76°
Protein Sources

Casein 1.87+0. 23" 263.6+26. 9° 44.19+5. 25° 3.93+0.53°

Soy 2.83+0.30° 349.6429.3° 61.54+6. 09" 6.87+0.91°
Ca Level

Low 1.67+0.21° 238. 2+30. 6° 38.53+4. 60° 3.38+0.49°

high 2.93+0. 24° 365.6+16.5° 65.29+4.75° 7.13%0. 74°
Protein*Ca NS NS NS NS

Expt2 (8 Weeks)

Casein-High Ca 0.97+0.09 358.4+16. 7° 27.07+2. 92° 3.58+0. 44"
ISP-Low Ca 2.19£0.21° 479.4%+ 7.5 54.33+11.84*  6.18+0.99
ISP-High Ca 1.39+0. 21: 365.2+18. 8: 35.60+5. 92% 3.75+0.93
Protein Sources 2.67+0. 14 494.2+20.9 63.82+12. 65° 5.07+1.43

Casein 1.58+0. 22" 424.4+20.7°  39.50+6.80™  4.76%0.63"
o Soyl 1.97+0.24 423.9424, 2 48.42+7.64 4.35+0. 81
a Leve

Low 1.18+0.13 362.1+12. 2° 31.33+3. 40° 3.66+0.49°

high 2.41+0.15° 486.1+10.0° 59.07+8. 32° 5.63+0. 84"
Protein*Ca NS NS NS NS

1) Values are Mean=+SE of 6 rats per group

2) Superscripts with different alphabets in columns are significantly different at the 0. 05 level
3) NS ; Not significantly different.
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