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A Study on the Hypolipidemic Effects of Soyprotein in Rats
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Department of Food & Nutrition, Ewha Womans University

=ABSTRACT=

The present study was designed to observe the effects of soyprotein and casein with
or without cholesterol on serum and liver lipids in male rats.

The 6 experimental groups were as follows : SF ; soyprotein, cholesterol—free diet. SC ;
soyprotein, 0.5% cholesterol added diet. CF ; casein, cholesterol-free diet. CC; casein, 0.5%
cholesterol added diet. SCF; protein mixture of soyprotein and casein(l:1), cholesterol-
free diet. SCC; mixed protein, 0.5% cholesterol added diet. The hypocholesterolemic and
hypotriglyceridemic effects of soyprotein were observed at 3 weeks, but these effects dis-
appeared at 6 weeks. The hypocholesterolemic effect of soyprotein was more obvious when
the 0.5% cholesterol was supplemented in the diets. The serum free cholesterol level was
not affected by the dietary protein source or the dietary cholesterol, therefore, the differ-
ence in serum total cholesterol among groups seems due to the difference in cholesterol
esters. There was a tendency of a higher percentage of HDL in soyprotein groups comp-
ared to casein groups at 1 week, however, this tendency disappeared with time. The
liver cholesterol and triglyceride contents were not differ among cholesterol—free diet
groups, however, with addition of cholesterol, those of soyprotein groups were significantly
lower than casein groups. The higher serum arginine/lysine ratio of soyprotein groups
may offer the part of explanation of its hypocholesterolemic effect.
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Table 1. Composition of experimental diet{g/100g)

Group Soyprotein isolate Casein Mixed protein
Ingredient SF sC CF CcC SCF SCC
Corn starch 52.7 52.2 52.7 52.2 52.7 52.2
Butter 10 10 10 10 10 10
Corn oil 5 5 5 5 5 5
Soyprotein isolate?’ 25 25 . . 125 125
Casein? . . 25 25 12,5 125
Cholesterol . 0.5 0.5 . 0.5
Vitamin Mixture¥ 1 1 1 1 1 1
Mineral Mixture? 4 4 4 4 4
Choline Cl 0.3 0.3 0.3 0.3 0.3 0.3
Cellulose powder® 2 2 2 2 2 2
DL-methionine® 0.25 0.25 . . 0.125 0.125

1) Soyprotein isolate; Soyprotein isolate (General Supply’s Co., Ltd.)

2) Casein ; Lactic casein (New Zealand)

3) One kilogram of the vitamin mixture was composed of thiamine - HCl, 2g ; pyridoxine, 2g;
riboflavin, 2g; calcium pantothenate, 6g ; P~amino benzoic acid, 11g ; menadione, 5g;
inositol, 10g; L-ascorbic acid, 20g; niacin, 10g ; vitamin Bj,, 3mg; biotin, 0.06g; folic
acid, 0.4g ; retinol acetate, 2 X 10° 1.U. ; a~tocopherol, 1X 10* LU. ; vitamin Dy, 2X 10% L.U.

and starch.

4) One hundred gram of the mineral mixture was composed of calcium acetate - H,0, 6.293g ;
calcium pyrophosphate - 2H,0, 28525g ; dipotassium phosphate, 28.443g ; ferric citrate « 5H,0,
2.44g ; magnesium sulfate - 7H, 0, 10.053g ; potassium iodine, 0.65g ; sodium diphosphate -
12H,0, 1463g ; sodium chloride, 8.411g ; Zinc chloride, 0.025g; copper sulfate - 5H,0,0.03¢g ;

manganese sulfate - H,0, 0.5¢g.

5) Cellulose powder ; Methyl cellulose (Chameleon chemical reagent)

6) DL~methionine ; BDH Chemical Ltd. (England)

KB Biochrom Co., Ltd. )2 Sodium columng 4}
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Table 2. Effects of different dietary protein and
cholesterol on growth and F.ER. of
rats D2

Ingredient |Body wt FER
Perioleroup gain(g/day) B
Soyprotein| SF* | 5.04+-0.8NS | 0.3-+0.04 NS
1 |isolate SC 5.34-0.6 0.3+0.06
week
X CF 46+40.9 0.44+0.06
Casein
CC 5.64-0.7 0.4+0.04

Soyprotein | SF 4.4+40.5NS | 0.3+0.02NS

isolate SC 4540.6 0.3+0.02

3 X CF 48405 0.34-0.04
Casein

week CcC 49-+0.8 0.34+0.04

Mixed SCF 5.7-+0.4 0.34+0.01

protein SCC | 5.9+0.2 0.41+0.01

Soyprotein | SF 46+0.2NS | 0.2+0.01b

isolate SC 42404 0.2+001b
CF 5.0+0.3 0.3+0.008a
6 Casein
cC 4.640.2: 0.34+0.02a
week
Mixed SCF | 51-+0.4 0.3+0.03a
protein SCC | 5.1+40.2 0.340.003a

1) Each value is mean -+ SEM.

2) Values in the same experimental period and
vertical column not sharing common supersc-
ripts are significantly different at p < 0.05.

3) NS; not significant.

*SF ; Soyprotein, Free cholesterol.

SC; Soyprotein, added cholesterol.

CF; Casein, Free cholesterol.

CC; Casein, added cholesterol.

SCF ; Soyprotein, Casein, Free cholesterol.
SCC; Soyprotein, Casein, added cholesterol.
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Table 3. Effects of dietary protein sources and cholesterol on liver weight and lipids in ratsV?¥

Ingredient Liver wt. Total lipids Cholesterol Triglyceride
Period Group 9 (mg/g liver) (mg/g liver) (mg/g liver)
Soyprotein SF 64+05NS 273+1.2NS 25:+02a 18-+0.2NS
isolate sC 65404 258423 31405a 16-0.2
1
week Casein CF 65+04 25.8+2.6 25+03a 1.940.3
CC 76404 37.745.7 5210.8b 2140.2
Soyprotein SF 8.3+05NS 36.6+2.0abc 41+40.3ab 1540.2a
isolate SC 9.6+0.6 33.74+25ab 4.840.6ab 14+0.3a
3 Casei CF 9.04-0.6 30.8+2.4ab 3.54-0.3ab 1.8+0.2a
asein
week ! cc 10510 418+13bc 5.4+05bc 3840.4b
Mixed SCF 1031405 31.0+0.9ab 3.1+0.4a 1.4+40.3a
protein SCC 111+03 495+58¢ 7.3+0.8¢ 2.3+0.5ab
Soyprotein SF 115+05NS 329+24a 5.74+02a 1.64+0.07a
isolate SC 114406 48.7+5.8ab 81+0.7b 3.0+0.4bc
6 Casei CF 12.7+0.7 37245.4a 5.74+0.4a 2.9+0.4abc
asein
week CC 126408 67.5+3.1b 1254-0.5¢ 48+0.1d
Mixed SCF 124+10 32.841.1a 5.740.3a 2.04+0.2ab
protein SCC 14.04-0.7 5094-4.44ab 9.74-0.8b 41+0.1cd

1) Each value is mean 4 SEM.

2) Values in the same experimental period and vertical column not sharing common superscripts

are significantly different at p < 0.05.
3) NS; not significant.

CCF9] 7} cholesterol ¢fo] SCFur} o}z ubd
o] @A cholesterol 9fo] 6 Fell4 SC -3 CCFA}
olel Aol7t YARALE v Rl no} caseino] &
ol = @A cholesterolo}o] Z7}5 7txd o}, A 7
o cholesterol & EFHAlz|m 24 A 7] ol =}
93 cholesterol & WA FRAAAE Aol
&g Al £} 31l o 58] 4lo)el| cholesterol-g-
A7 &9 casein 79 ¥R 3} 7 cholesterol §gF
ol el ATl #AE FHL dFuiuwale]
casein ¥t} cholesterol F8o| Y i€ g 53
steroidujdo] w7] djelefa®™ ¥fsow yuyg +
ARl , L cholesterol?] 43 & qls chole-
sterol challenge 7} A3 &« vl Fwzle] 3771
< Folztas 424 FU 29 4P wEn
Wl z} 3} caseine] 1% cholesterol & H7 A7l 4lo] =

—74—

T 4537 ASA1A YA} 79 cholesterolyEE
S et Lo Toll Ao 2L QA% T e}
U] dskedl, o)A 239 Aol cholesterol Y7}
o] ZolufFo| At A7 7] AolwFolt A4yl
o & 2AFANAE o Tl A3} caseino] T 3}
o7t 3344 AAYPrlrt 6 FolE Aoz
n|Relme} A3k AL 47 AsPemE ol
A -gg o] vebgtrle Fo] ohdst sl
Fig 1€ 29, &4 free cholesteroloy2 wyldF
folt} cholesterol H ol Wi ajoj7t 48 A
AZE B8 vehid @geme Y3 Fcholesterol
ok9] Z7l= & cholesterol ester form &) F715 ¢
m)3le o] dubg oz A free cholesterol of &
QA7 FENA FA5 ke Rogers 29| F32 3
Heibissd



— B - &K —

Table 4. Concentrations of serum amino acids of rats killed at 6 weeks of the

experimental period!?¥

{#mole/ 100 ml)

Group Soyprotein isolate Casein Mixed protein
Amino acid SF SC CF CcC SCF SCC
% Thr 57.3 +11.3NS 476+4.3 53.4+45 61.1+81 63.4+10.1 56.9+5.8
< Ile 10.2+ 1.4NS 9.9+09 9.6+0.9 13.3+34 102+14 10.3+0.9
.é Leu 158+ 24NS 120116 15.8+12 18.0+2.5 16.3+2.2 16.2-+10
< Met 59+ 09NS 54404 45+03 38+11 46-+13 4.3+05
'_'ET' Phe 6.1+ 10NS 65+1.1 54+05 6.2+40.5 6.5+0.6 6.9+1.2
g Val 17.8+ 3.2NS 158+1.2 20.9+19 22.8+3.0 21.1+29 19.9422
g Lys 55.3+ 7.2NS 39.74-2.8 453437 454+3.1 457441 45.2+23
z° His 103+ 10NS 80+11 8.9£0.5 10.4+0.6 99+1.0 10.540.2

Arg 247+ 47NS 201+14 124425 134416 176434 18826
fg Ala 448+ 76NS 33.04-2.0 351428 41.84+6.0 32.9+17 447453
< Gly 306+ 3.8b 21.741.5ab | 13.8+12a 17.74+2.3a 25.4+31ab 214+23ab
£ | asp 38 06NS 43406 3607 37402 3.2+04 3.7:04
5 Glu 182+ 28NS 16.5+1.5 15.7+1.7 17.8+24 1954-25 188+2.1
3 Pro 30.2+ 7.3NS 191+19 38.9+10.0 329475 232420 31.1+43
g Ser 31.3+ 5.4NS 23.4-+1.9 205+11 249+29 274439 256+2.1
m& Thr 6.9+ 1.2NS 5.2+0.3 6.9+0.6 6.9+0.8 7.7+1.0 5905

1) Each value is mean + SEM.

2) Values in the same horizontal column not sharing common superscripts are significantly

different at p < 0.05.
3) NS not significant.
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