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Effects of Dietary Proteins on Serum Cholesterol Concentration in Rats
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Abstract

The effects of the different protein source on serum cholesterol levels were studied in SD strain
male rats. Fish protein prepared by the method of SUZUKI from Alaska Pollack (Theragra chalcogra-
mma) was compared with casein and soybean protein isolate. Each protein source was incoporated
into a cholesterol-free diet in order to provide a protein level of 20% for 2 weeks. The result obtained
are as followed: Concentration of total-cholesterol, LDL-cholesterol, total-cholesterol/HDL-cholesterol
and triglyceride in rats fed with fish protein group were significantly lower than those of rats fed
with casein and similar to those of rats fed with soybean protein. In addition, it was shown that
the ratio of Lys/Arg and Gly/Met+Cys of fish protein was close to that of soybean protein.
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Table 1. Composition of experimentzl diets

Protein source

Ingredient (%)

Fish Casein Soybean
Fish protein 23.3 -
Casein — 215 -
Soybean protein — - 23.0
Corn oil 1.0 1.0 1.0
Mineral mixture® 40 40 4.0
Vitamin mixture” 1.0 1.0 1.0
Celluose powder 2.0 2.0 2.0
Sucrose 68.7 70.5 69.0

“Phillips-Hart's salt mixture®

"Vitamin mixture (per 1g): Vit.B, nitrate 0.2 mg; Vit.B,
0.3 mg; Phyridoxine-HCl 1 mg; Ca pentothenate 1 mg;
Vit.C 7.5 mg; DL-a-tocopherol acetate 5 mg; Inositol 10
mg; Choline chloride 0.1g; Retinol palmritate 500 LU.; Er-
gocalciferol 100 L.U.; Vit.K; 5 mg; Folic acid 0.1 mg; Cya-
nocobalamine 0.5 pg by reference to NRC-allowances.
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Table 2. Composition of protein source

Protein source

Composition (%)

Fish Casein  Soybean
Moisture 7.35 563 6.95
Nitrogen™ 13.77 14.59 15.24
Conversion factor 6.25 6.38 5.71
Crude protein* 86.06 93.08 87.02
Crude ash* 6.41 3.28 4.19
Nitrogen-free extract® 753 3.64 8.79

*Dry matter basis



g g9 284

Table 3. Amino acid composition of protein sources

. . Protein source
Amino acid (%)

Fish Casein  Soybean
Lys 8.2 74 6.3
His 24 2.7 26
Arg 7.0 3.6 7.5
Asp 6.3 6.5 109
Thr 5.8 4.0 3.7
Ser 53 5.6 5.2
Glu 159 20.8 21.0
Pro 39 12.1 54
Gly 5.0 1.7 42
Ala 5.9 2.8 4.1
Cys 1.2 04 1.3
Val 5.7 6.0 4.5
Met 36 25 1.3
lle 7.3 5.1 46
Leu 8.3 8.8 8.1
Tyr 39 52 4.0
Phe 43 48 53
Total 100 100 100
Lys/Arg ratio 1.17 2.05 0.84
Gly/Cys+Met ratio 1.04 0.59 1.62

Expressed as g amino acid per 100g recovered amino
acids
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Table 4. Feed intake, body weight gain, liver weight
and protein digestibillity of rat after 2 weeks feeding
of the different protein diets

Protein source

Parameter - -

Fish Casein  Soybean
Feed intake (g/day) 8503 8604 87101
Body weight gain(g/day) 21+£02 24+03 21+01

Liver weight 3204012 337+0.08 3541 0.16
(wet wt. g/100g body wt.)

Protein digestibility(%) 975+ 04 987+0.1 961+02

Values are means+ SD of 5 animals.
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Table 5. Serum parmeters in blood of rat after 2 weeks feeding of the different protein diets

Serum parameters

Fish
Total-cholesterol (mg/dl} 994+ 14.5¢
HDL-cholesterol (mg/d/) 495+ 9.6
LDL-cholesterol (mg/dl) 50.0* 6.9°
Total-chol./HDL-chol. 201+ 1.53
Triglyceride (mg/dl) 60.6% 15.6*"
Total-protein (g/dl) 6.0+ 0.3
Albumin (g/dl) 33+ 0.1°

Protein source

Casein Soybean
1329+ 17. 3" 904+ 7.7¢
457+ 141 450+ 6.5
872+ 11.6° 454+ 2.2¢

292+ 1.25° 2.00+ 1.19*

792+ 24,9 54.8% 11.1*
5702 561 0.3
20+ 0.1° 3.0+ 0.2¢

2»: Means with the different superscripts within a row are significantly different at P<0.05.
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