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ABSTRACT

Two experiments were conducted to study the effect of soy protein on carcass fat content
and plasma and liver lipids of rats given high fat diet. In experiment 1, male Wistar rats
weighing 55g were fed 109 protein « 209% lard diet for 16-17 weeks using soy protein isolate
(SPI), SPI + 0.3% Met + 0.29 Thr (SMT), lactalbumin (LA) and fish meal (FM) as protein
sources. Carcass fat content was similar in all groups being about 26%. The concentration of
plasma total lipid was greater in SMT diet than in other protein diets. Triglyceride, free fatty
acid and HDL-cholesterol in plasma of SPI diet were not different from those of LA diet and
FM diet. Plasma total cholesterol was slightly greater in SMT diet than other diets. In
experiment 2, male Wistar rats weighing 40g were fed 209 protein - 209 corn oil or butter
diet for 5 weeks using SPI, wheat gluten (WG), egg white (EW) and casein (CS) as protein
sources. Body weight gain was comparable in all groups except WG diet being lower. No
significant difference in carcass fat content was observed between vegetable protein and
animal protein and between corn oil and butter. We found no-hypocholesterolemic effect of
SPI or WG compared with EW or CS. Total lipid and total cholesterol of the liver in SPI diet
were comparable with CS diet. It was concluded that soy protein had no effect in lowering

carcass fat content on the present experimental conditions.
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Food intake and change in body weight of weanling

rats given soy protein isolate, lactalbumin or fish meal
diet for 16~17 weeks!

Protein source No. of Food Body weight
in diet? rats intake gain
g/day g/day
Soy protein isolate 11 13.4+1.1* 2.6+0.3*
+0.3%Met, 0.29% Thr 10 16.8+1.2 42+04
Lactalbumin 11 16.0+1.2 3.9+04
Fish meal 10 17.0+1.3 40+04
1. Means+SD
2. 109 net protein content (N X6.25).

*  Significantly different from other groups (p<0.01).



Table 2. Body composition of rats given soy protein isolate-, lactalbumin-or

fish meal-diet for 16~17 weeks!
Progﬁlgiz(t)urce Ii%tso i Water Protein? Fat
% % %
Soy protein isolate 11 52.4+4.3 18.6+1.7 24.1+£3.5
+0.3%Met, 0.2%Thr 10 485+3.1 196+1.2 26.5+3.0
Lactalbumin 11 48.1+3.7 19.1+1.4 26.9+3.6
Fish meal 10 48.3+4.7 18.8+1.5 27.2+44
1. Means+ SD. 2. N x6.25.
Table 3. Effect of dietary protein on plasma lipids in rats fed high fat diet for 16~17

weeks!

Protein source No. of Total Tri- Free Total HDL-
in diet rats  lipid glyceride fatty acid cholesterol cholesterol
mg/100m/ mg/100m/ mEq// mg/10m! mg/100m!

Soy protein isolate 11 2574222 57+ 142 0.55+0.11 130 +192 50+8

+0.3% Met, 0.29% Thr 10 304+57°  93+28° 0.51+0.14 126+29> 50410
Lactalbumin 11 2404432 67+30%* 0574018 102+17°  42+6
Fish meal 10 260+44® 78+292°  0.644+0.14 108412 46%7

1. Means+SD

a~c. Values in the same column not sharing a common superscript letter differ at p<0.05

according to Student’s test.
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Table 4. Effect of dietary protein on liver lipids in rats fed high fat diet for

16~17 weeks'

Protein source No. of Liver Total Total
in diet rats weight lipid cholesterol
g/rat mg/g? mg/g?
Soy protein isolate 11 10.6 +1.8* 57.3+234 11.7+4.0
+0.3% Met, 0.2% Thr 10 14.5+1.3 495+12.9 11.3+2.6
Lactalbumin 11 14.1+1.8 45.94-20.3 9.84+0.9
Fish meal 10 152+2.1 46.2+16.5 11.9+5.5
1. Means+SD. 2. Fresh weight

*

Significantly different from other

groups (p<0.01).



Table 5. Food intake and change in body weight of weanling rats given high
fat diet for 5 weeks'

Protein and fat

No. of

Food

Body weight

sources in diet? rats intake gain PER®
g/day g/day
SPI4,  corn oil 6 12.8+0.6 5.9+0.3 2.33+0.06*
butter 6 15.0+0.5% 6.8+0.2% 2.31+0.02
Gluten®, corn oil 6 6.6+0.4* 1.440.1*% 1.13+0.08°
butter 5 7.840.6% 1.9+0.1% 1.28+0.07+
Egg®, corn oil 5 12.1+0.4 6.4+0.3 2.70+0.11¢
butter 5 13.4+1.2 6.61+0.6 2.49+0.14%
Casein, corn oil 5 14.3+1.0 7.6+05 2.72+0.02¢
butter 5 14.8+0.8 7.5+0.6 2.57+0.11%
1. Means+SD.
2. 10% crude protein (N X6.25)and 209 fat.
3. Protein efficiency ratio.
4. Soy protein isolate (Fujipro R).
5. Wheat gluten.
6. Egg white.
# Significantly different from the respective corn oil group at p<0.01 in each

protein group.

*_ Significantly different from other protein groups at p<0.01.
a~c. Values in each column not sharing a common superscript letter are signi-
ficantly different among protein sources (p<0.05~0.01).
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Table 6. Effect of dietary protein and fat on body composition of rats’
Protein and fa Nl Waer  Proww  Fa
% % %
SPI, corn oil 6 61.5+1.4 18.2+0.5 16.7+1.8
butter 6 59.9+1.6 18.7+0.8 18.7£2.0
Gluten, corn oil 6 64.4+2.0 17.0+£0.9 14.4+1.2
butter 5 63.2+1.3 16.5+0.3 15.7+1.6
Egg, corn oil 5 63.44+-1.8 18.3+0.9 14.3+2.6
butter 5 62.6+1.7 17.9+0.9 15.2+24
Casein, corn oil 5 60.5+2.0 17.8+1.3 174126
butter 5 59.7+3.6 17.7+1.0 185+4.6

1. See footnotes 1, 2, 4, 5, and 6 of Table 5.

2. NXx6.25.



Table 7. Effect of dietary protein and fat on plasma lipids of rats*

Protein and fat No. of Total Tri- Free Total HDL-
sources in diet rats lipid glyceride fatty acid cholesterol cholesterol
mg/100m/ mg/100m! mEq/! mg/100m/ mg/100m/

SPI, corn oil 6 276+13 88+20 0.90+0.12 101+ 9 38+ 8*

butter 6 256444 69+18 0.72+0.15 107+12 38+ 4*

Gluten, corn oil 6 308+54 33+ 5* 0.39+0.13 146 +16* 65+ 5

butter 5 280+17 38+ 8* 0.53+0.13 146+ 8* 59+ 4

Egg, corn oil 5 277+10 60+11 0.73+£0.27 111+18 60+ 14

butter ) 272+28 51+ 9 0.72+0.18 103+ 7 ol+ 9

Casein, corn oil 5 278+42 57+16 0.67+0.11 116+14 53+ 6

butter 5 305+36 70+27 0.69+0.10 147+18* 63+ 9

1. See footnotes 1, 2, 4, 5, and 6 of Table 5.

* . Significantly different from other groups (p<0.05~0.01).
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Table 8. Effect of dietary protein and fat on liver lipids of rats!

Protein and fat No. of Liver Total Total
sources in diet rats weight lipid cholesterol
g/rat mg/g? mg/g?
SPI, corn oil 6 8.3+0.5 50.1+44 10.8+1.3
butter 6 10.0+0.9 45.5+7.6 9.0+0.9
Gluten, corn oil 6 3.2+0.3* 29.2+4.0* 8.7£0.6*
butter 5 3.74+0.3 35.6+14.0 8.0+1.0
Egg, corn oil 5 99+1.2 39.4+75 10.2+0.8
butter 5 9.9+0.8 33.3£5.9 8.1+04
Casein, corn oil 5 12.0+1.2 57.24+3.7 11.7+1.2
butter 5 11.7+14 54.5+10.1 10.3+1.4

1. See footnotes 1, 2, 4, 5, and 6 of Table 5.

2. Fresh weight.

*  Significantly different from other protein groups given corn oil (p<0.01).
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