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Effects of Dietary Soy Protein and Calcium on Blood and Tissue Lipids
in Rats Fed Fat-Enriched Diet

Lee, Yeon Sook - Koh, Jung Sook
Department of Home Economics, College of Agriculture and Life Sciences,
Seoul National University, Seoul, Kovea

ABSTRACT

This study was carried out to examine how dietary protein and calcium levels in rats fed
fatenriched diet affect the total lipid and cholesterol contents of blood and tissues. Male Sp-
rauge-Dawley rats weighing approximately 200g were fed six purified diets which contained
18% (w/w) beef tallow, 1% (w/w) cholcsterol, two source of prolein, casein or isolated soy protein
(ISP) and three levels of dietary calcium, 0.1%, 04% and 1.0%, first, for four weeks, and
second, for eight wecks.

The contents of the total lipid, cholesterol and triglyceride in blood, liver, heart and feces
were determined. After four weeks fecding serum lipid and cholesterol concentrations significan-
tly decreased in rats fed 1.0% (w/w) level calcium, regardless of dietrary protein sources. After
eight weeks, these concentrations were significantly lower in the rats fed soy protein than in
casein-fed rats. As dietary calcium level increased serum and tissue lipid and cholesterol contents
were decreased and fecal lipid excretion increased. It is concluded that hypolipidemic and/or
hypocholesterolemic effects of soy protein and calcium were partly due to decreasc in lipid
absorption.

KEY WORDS ' fatenriched diet * isolated soy protein - dietary calcium level - serum lipid con-

centration.
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utE] s 6roz A fofulx

18te] 18% LA

1% ZULHES TF-8 Hold F - 224 a4
(casein = )59 A | isolated soy protein ; ISP)
FE2] ZEE FRHT 6537 4F 4o,
Z FIARl-AZ# (caseinlow Ca), FHA-FZE
(casein-medium Ca), 7}A9)-312Z-4 (casein-high
Ca), HF2HA-A 25 (ISPlow Ca), T2 A-
Z 24 (ISP-medium  Ca), th5ohla-11 24 (ISP-
high Ca) 0% 4F7HAE D £ 3F7HAY
) F3k-

B AEo) AFgE 2Ao)o) A2 Table 13 2t}
Casein(M A H-Q(F), A1), tiFv49 A (solated

s} A
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Table 1. Composition of experimental diets(qa/kg)
Protein source Casein ISP
Ingradient Low-Ca  Medium-Ca  High-Ca Low-Ca  Medium-Ca  High-Ca
Starch 581.75 527.25 509.25 531.75 527.25 509.25
Casein 200 200 200 - - -
18PV - - - 200 200 200
Beef tallow 180 180 180 180 180 180
Cholesterol 10 10 10 10 10 10
Fiber 5
Choline Chloride 2
Vit. Mix? 10 10 10 10 10 10
Min. Mix? 40 40 40 40 40 40
(Ca & P free) -
PEGY 10 10 10 10 10 10
Bone Ash® 1.25 8.75 25.75 1.25 8,75 23.75
KH-PO, 10 4 10 10 4 10
KCl - 3 - - 3 -

1) Isolated soy protein
2) Vitamin mixure . AIN-76

8) Mineral mixwre(g/kg mix.) Calcium and phosphate-free mineral mixture : NaCl, 250.6 ; MaSO, - 7H,0,
99.8 5 Fe-cirate, 6.23 3 CuSOy * 5H,0, 1.56 5 MnSO, * Hp0, 1.21 : ZnCly, KI, 0.005 ; (NH)Mo;0O

94 = 4H50, 0.025; and sucrose, 640.37
4) Polyethylene glycol # 4000
5) Bone ash:Ca, 39.78% ; P, 18.28%

7ol B2 o] glE S Aol AAT T, 3%
BANPH0.9% NaCl g2 AHsied dalg
AAD g A2 8718 w42 Y 22
=RSAT E 49 $2W 197 ¥e 7
At A gL PP UV FuFe
W E 3000rpmefl A 2087 Q4828 (Centrifuge,
Sorvall, GLC-2B) 3}9]om o|2HE AL AY
ot A71e o M5 WE B Z(Freeze Dryer 18.
Labconco, U.S.A)Ele] B8 & Ax 7AZ &
Bagoh ZE ArE B A BF
BH(—40Te)zp) st

3. AE2EN

o} £242 Fringes} Dunn'®, S A8 &2
Zlatkis9} zak'®, FA )92 BiggsE99] Wio
B89 248 Wio A5 ZyAHE
2 B2HALEFEL Folchs'% WYL o] &l
A3 JozHE FAWE &3 F A
FUG wgow 2AATH

4, BAM

d@Hele] Aol g 2+ £ A= SAS prog-
ramg o] g-3e] HEH R QA= AT 7
Az F94< Duncan’s muliple range testz
HAslgow thldo TR AP E L F a9
Zte] FEAgE GotR7) 95ty 2A0E4] (facto-
rial analysis)2 A A]ESTH

FEEE!
1. €38 XE 5%

HH AE FEE Table 20] A A8 vis} 2o}
47219 dFdME B4 A Fxo o4
casein-low Ca®} ISP-low Cawofj 4] &7, casein-high
Cagt 3} 1SP-high Cagoll A @A Jehgdrol S~
HE, A Fex 2 AEtd 959
Aol Bolx kot @ld FHo) WE £x)37,

FUZHE, F4AT T2 FAFHY ol B
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Table 2. The concentration of total lipids, cholesterol and triglycende of serum in rats fed experimental

diets

Total Lipids
(mg/100mi)

Cholesterol
(mg/100ml)

Triglyceride
{mg/100ml)

Expt 1(4wks)

Casein-Low Ca 488.8+ 10,321

137.1% 9.9N%%) 5781 10.94N5

Casein-Medium Ca 879.4% 44.552) 12434174 50.00% 12.20
Casein-High Ca 366.0F 26.7° 118.8% 99 41.02+ 4.00
ISP-Low Ca 482.1%11.24 139.8+ 4.6 48.05% 8.19
1SP-Medium Ca 419.6% 11.5% 1385+ 1.1 42.19+ 5.24
1SP-High Ca 367.8%19.2 1184+ 11.2 37.50% 271
Protein Sources NS NS NS

Ca Levels p<20.05 p<0.05 N§
Protein * Ca NS NS NS
Expt 11(8wks)

Casein-Low ca 709.6+ 12,92 298.8:+ 35.0° 7119+ 7.772
Casein-Medjum ca 670.9+ 48 93b2) 268.6% 16.57 69.92+ 8.90°
Casein-High ca 529.0+ 49.4b¢ 170.7% 19.2¢ 42161 5.46°
1SP-Low ca 5752+ 16.9% 170.8% 25.7¢ 44,07 1.69°
1SP-Medium ca 541.9% 56.9" 153.7+ 11.9¢ 40.20% 5.9°
ISP-High 400.0% 89.7¢ 139.9% 14.8¢ 3220+ 1.69°
Protein Sources p<C0.05 p<0.05 pP<0.05
Ca Levels p<0.05 p<0.05 p<<0.05
Protein * Ca Ns?) p<0.05 NS

1) Meant S8E of 8 rats per group

9) Values with different superscript within the column are significandy different at p<(0.05

8) NS : Not significant
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Tabie 3. The concentration of total hpids, cholesterol and triglhycende of hver in rats fed experimertal

diets
Dry Wi Total lipids Cholesterol Triglyceride
() (mg/g. dry wt.) (mg/g. dry we) (mgfg. dry wr)

Expr I(4wks)
Casein-Low Ca 4.88+ 0.461N8 597.6% 39.4%2) 23.52+ 0477 988.4+ 48.32
Casein-Medium Ca 4983 0.51 366.0% 21 42 98.72% (0.46° 212.5% 24 4%
Casein-High Ca 574£ 01708 8634+ 15.9% 28,67+ (.42 212.1% 8010
ISP-Low Ca $.84% 0.20 326.6+ 13,12 2211+ 061" 182.4+ 16.1°
ISP-Medium Ca $.94%0.17 327.0% 9.8%® 2216+ 0.91% 174.8% 9.9
1SP-High Ca 391+ 0.18 518.5+£ 20.9b 20.55% 0.76" 174.5% 224
Protein Sources p<C0.05 p<C0.05 p<20.05 p<0.05
Ca Levels N§® NS NS
Protein * Ca NS NS NS
Expt H(8wks)
Casein-Low Ca 6.52:+ 0.30°" 519.0% 22.62 95.15% 0.487 353.4% 17.9°
Casein-Medium Ca 6.25% 0.10% 517.5% 18,12 26.04% 1.07° 347 5% 29 82
Casein-High Ca .54 0.11¢ 502.0% 16.62 24.64% 0.70° 264.7% 16.5"
ISP-Low Ca 5.77% 0.08b¢ 443%.3% 16.0% 24.35% 0.69+ 290.5% 20.4"*
1SP-Medium Ca 5.39% 0.42% 589.9+ 29.0¢ 24.17+ 1.36 2154+ 10,5
1SP-High Ca 5.06+ 0,214 280.2:+ 21,24 20.12+ 1.42° 1734 7.6°
Protein Sources p<C0.05 p<005 p<0.05 p<C0.05
Ca Levels NS§¥ p<0.05 p<0.05 p<C0.05
Protein * Ca NS p<0.05 NS NS

1) Mean£ SE of 8 rats per group

2) Values with different superscript within the colurnan are significandy different at p<70.05

3) NS Not significant
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Table 4, The concentration of total lipids, cholesterol and triglyceride of heart in rats fed experimental

diets
Total Lipids Cholesterol Triglyceride

(mgfg. dry wt) (mg/g. dry wt) (mg/e. dry wt.)
Expt I(4wks)
Casein-Low Ca 189.6% 15.9N8 5,50+ 0.17%5%) 40.00% 4.86N8
Casein-Medium Ca 129.6% 4.0V 4.79F 0.40 41,66+ 3.78
Casein-High Ca 12801 0.5 4.70+ 0.08 3781t 4.10
ISP-Low Ca 138.0% 8.3 5.08+0.34 36.97X 16.1
I5P-Medum Ca 134.6% 4.1 525+ 0.18 33,80+ 463
1SP-High Ca 1258+ 59 4.71£0.07 28.24+ 2.52
Protein Sources NS NS p<0.05
Ca Levels NS NS NS
Protein * Ca NS NS NS5

Expt I1(8wks)

Casein-Low ca 118.1% 6.6 8.5+ 0.35° 34.55% 54572
Casein-Medium ca 1174+ 3.8 8.21+ (.492 5295+ 2762
Casein-High ca 104.0% 512 8.17£0.222 40.06+ 5.86%
I5P-Low ca 109.0+ 4.7°b 7.7+ 0.2 4489t 5.66%
ISP-Medium ca 104.0% 4.7 7.48+0.17° 4397+ 6.53%
ISP-High ca 98,24 7.3b 7.14+ 0.28° 30,14% 1.94b
Protein Sources p<0.05 p<0.05 p<0.05
Ca Levels NS NS p<<0.05
Protein ™ Ca NS§ NS NS

1) Mean SE of 8 rats per group
2) Values with different superscript within the column are significantly different ar p<C0.05
8) NS : Not significant

Table 5. Fecal Ipid and cholesterol contents In rats fed experimental diets

Dry Feces Totwal Lipid Cholesterol

(g/day) (mg/day) (mg/day)
Expt 1(4wks)
Casein-Low Ca 1.09% 00740 11t 15.7¢ 23.58+ 0.48¢
Casein-Medium Ca 1.59+ 0.16¥ 1306+ 6.0¢ 29.94+ 2.765¢
Casein-High Ca 1.79% 0.115¢ 1353% 6.4 3448+ 1 61P
ISP-Low Ca 1.274 0.194Y) 150,94 18.9¢ 82,58+ 4.03%¢
I$P-Medium Ca 2194 0.175) 237.1+ 14.90 49.24+ 3412
ISP-High Ca 3.43% 0.95° 208 6% 24.12 56.99+ 2.652
Proten Sources p<0.05 p<0.05 p<0.05
Ca Levels p<C0.05 p<0.05 p<0.05
Protein * Ca NS®) p<0.05 NS
Expt 11(8wks)
Casein-Low ca 0.90% 0.079) 327 4% 85 59 26.71%: 1.98¢
Casein-Medium ca 1.65+ 0.22) 513.1% 28.5¢ 88.70% 2,795
Casein-High ca 2.65% 0.38> 628.7£ 40.5P 50.68% 2.852
I5P-Low ca 1.42% ¢.11¢ 468.4% 21.5¢ 34,347 5.64
ISP-Medium ca 947+ 0.925 659.5+ 8.0b 51.53% 8.02°
ISP-High ca 3.52.% 0.247 817.7+23.12 58.29% 1.43°
Protein Sources p<<0.05 p<0.05 p<0.05
Ca Levels p<0.05 p<0.05 p<0.05
Protein * Ca p<0.05 p<0.05 p<.0.05

1) MeanZ SE of 8 rats per group
2) Values with different superscript within the column are significanty different at p<{0.05

3) NS : Not significant
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