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Effect of Dietary Fat Sources and levels on Plasma and Tissue Cholesterol

Lim, Hyeon Sook & Kim, Kang Hwa
Dept. of Food & Nutrition, College of Natural Science, Chonnam National University

=ABSTRACT =

The present studies were designed to compare the effects of dietary fat sources and
levels on plasma and tissue cholesterol. Changes in plasma total cholesterol and HDL—
cholesterol, cholesterol concentration in aortas, liver and intestines were determined in
young rats fed diets providing dietary fat as corn—oil or butter and levels as 10%,
20% or 30% of calories respectively.

1) Plasma total cholesterol and HDL—cholesterol levels were little sensitive to the mo-
dification of dietary fat sources and levels.

2) Dietary cholesterol increased the levels of plasma total cholesterol and this effect
was accentuated by feeding butter. But dietary cholesterol did not increase the levels of
HDL—cholesterol in the butter—fed groups, but decreased in the corn—oil—fed groups.

3) Liver cholesterol concentrations were significantly higher in rats fed diets of corn
—oil than those fed diets of butter. On the contrary, cholesterol concentrations of inte—
stines were significantly higher in the butter—fed groups than the corn—oil—fed groups.

However, in aortas, no significant differences were found.
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Table 1. Composition of experimental diet { /1004 diet)

Ingre dien{’eatme"t C10 c20 C30 B10 B20 B30
Casein 188 200 21.2 18.8 20.0 21.2
DL —methionine 0.3 0.3 0.3 0.3 0.3 0.3
Maize starch 66.6 60.7 53.9 66.4 60.7 54.0
a—cellulose powder 5.0 5.0 5.0 5.0 5.0 5.0
Corn—oil 43 9.0 145 - - -
Butter - - - 4.3 9.0 145
Mineral mixture 4.0 4.0 40 4.0 4.0 4.0
Vitamin mixture 0.8 0.8 0.8 0.8 08 0.8
Choline chloride 0.2 0.2 02 0.2 0.2 0.2
DL - a—Tocopherol 0.02 0.04 0.13 - - -
Total calorie(Kcal) 3815 405.0 433.3 381.5 405.0 432.5-
Protein (% calorie) 20 20 20 20 20 20
Fat { % calorie) 10 20 30 10 20 30
Carbohydrate{ % calorie) 70 60 50 70 60 50

* The mineral mixture based on the pattern of Rogers and Harper contained the following
CaCO, 29.29, CaHPO,- 2H,0 0.43, KH,PO, 34.31, NaCl 25.06, MgSO, - 7H,O0
9.98, Ferric citrate hexahydrate 0.623, CuSO, - 5H,0 0.156, MnSO, - H,O 0.121, ZnCl, 0.02,

KI 0.0005, (NH ) Mo,0,, - 4H,0 0.0025.
*x 1004 of Vitamin mixture ccntained the following : Vitamin A acetate 50,000IU, Vitamin D,
10,000IU, Vitamin E acetate 500m¢, Vitamin K, 500mg, Thiamin HCl 120m, Riboflabin 400ms,
Pyridoxine HCI 800m¢, Cyanocobalamin 0.05my, Ascorbic acid 3,000mg, D—biotin 2my, Folic acid
20mg, Calcium pantothenate 500mg, PABA 500my, Niacin 600mg, Inositol 600mg, Choline chloride

(#/100¢ mixture) :

20,000mg .
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Fig. 1. The design of experiment.
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Table 2. Performance data of rats fed different sources and levels of dietary fat

Dietary regimen P value
m\ C10 c20 C30 B10 B20 B3 Ve All B)
Initial body wt.(9) 962+ 90 99.0+ 48 968+ 58 93.7+ 85 925+ 7.2 924+ 69 NS.

" *
Final body wt.(9) 2755-+17.1 281.1415.7° 282.0+15.3° 256.4-+26.1% 258.6:+17.4% 283.5+13.8° p< 0.05
Weight gain{4/4 weeks) 179.3+ 96 182.1+165 185.2+13.0° 162.8419.142166.1+14.4%191.1+ 9.8% N.S.
Feed intake($/4 weeks)  460.3 +24.2° 4366204 416.9-+22.1% 478.0-+46.2° 426.2+24.6% 456.8+14.3 N.S.

FER (weight gain/100Kcal) 102+ 0.6% 103+ 0.5°¢

10.3+ 0.3¢

8.9+ 024 9.6+ 08% 9.7+ 03B p<o0.01

+ Mean +S.D.

* Within the same horizontal row with different subscript letters represent significant difference.
Large subscript : significant at P < 0.01 and small subscript : significant at P < 0.05.°

N.S.: Not significant.
FER : Feed Efficiency Ratio.
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Table 3. The concentration of cholesterol and HDL—cholesterol of plasma varying in sources and

levels of dietary fat
{mg/100me)

ietary regimen P value
period Iteﬁ\ C10 c20 C30 B10 B20 B30 AN Cae All B)

*
Initial Total—colesterol #74.3+61" %726+ 83 A74.3+ 6.5 *72.646.2 A72.0+6.8 A73.4+77 NS

HDL—colesterol 451.0+8.9 47.5+ 84 47.94 4.0 %47.9+4.9 P47.5+12.6 54.5+86 N.S.
HDL-C/T-C P0.68+009 B0.65-+ 005 B0.65+ 0.06 20.6740.06 0.65--0.12 B0.754+0.09 N.S.

2nd week Total-colesterol #854+50 °86.3+ 89 B95.9412.7 “84.249.6 589.4+11.7 “B8.946.0 N.S.

HDL—colesterol P64.7+55 53.94-13.1  58.1+11.6 "59.748.4 Y67.8413.0 59.3+7.2 N.S.
*k
HDL-C/T-C B0.76+0.06® P0.62+4- 000" Bo.61+ 0.06 %0.7240.13 0.73+0.08° Bo.68+0.09 N.S.

4th week Total—colesterol P102.8+9.0% ¥107.0+21.0 B125.0+17.7° B128.8+-31.3%119.9+15.2 ™121.24+20.3 N.S.

HDL—colesterol #41.2455*  47.4+ 45° 5074+ 6.9 %69.2+18.9 64.6:220.0° 59.7412.9 P < 0.0
HDL—C/T—C %0.401+005 #0.45-+ 007 %0.42-+ 0.07 0.52+0.12 0.59+-0.17 #0514-0.10 P < 0.01

Mean+S.D.
Within the same column with different subscipt letters {marked upper left site) represent significant
difference. Large subscripts: significant at P < 0.01 and small subscripts : significant at P < 0.05.

*x Within the same horizontal row with different subscripts letters {marked upper right site) represent
significant difference. Large subscript : significant at P < 0.01 and small subscripts: significant at
N.S.: N(i Osggniﬁcant.
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Table 4. The concentration of cholesterol of aortas, liver and intestines varying in sources and levels

of dietary fat in 0.5% cholesterol fed rets

(mg/ g of dry wt)

Dietary P value
femg  regimen  CI0 €20 C30 B10 B20 B30 (ALl Ca s All Bs)
Aortas 0.79-+0.23" 0.704:0.34  0.63+0.248* 0.69+0.41 0.60+0.54 0.82+0.488 N.S.
Liver 52.1+11.78 68.4+9.7B 62.9+3.98 43.8+48.3A 48.0+8.64 48.5+7.54 P < 0.05

Intestines 10.8-+1.48  12.6+2.4 12.6+2.4

14.14+1.38  13.1+2.6 14.44+2.0B P <0.01

+ Mean+S.D.

* Within the same horizontal row with different subscripts letters represent significant difference.
Large subscript: significant at P < 0.01 and small subscripts : significant at P < 0.06.

N.S.:Not significant.
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