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The Effect of High Fat Diet and Dietary Fiber on Lipid Metabolism in Rats

jung-Soon Han and Yong-Bon Han'

Dept. of Home Economics, Korea University, Seoul 136~ 702, Korea

Abstract

The effect of diets thigh fat, high fat high energy, pectin, celiulose) on lipid metabalism were investigated in 70
male rats for 8 weeks. The rats were assigned to either a control (C), high fat (HF) or high fat high energy(HFHE)
group for 4 wks. During the next 4wks, reassigned to one of three treatments (high fat, pectin, cellulose) in the
HF group and one of three treatment (hign fat high energy, pectin, cellulose) in the HFHE group. Therejore, the
total treatment group became 7 (C, HF, HF-P, HF-C, HFHE, HFHE-P, HFHE-C). Parameters evaluated and comp-
ared for each diet were body weight, total energy intake, Feed Efficiency Ratio (F.E.R), total lipid, total choleste-
rol (TC), HDi-cholesterol(HDL-C), HDL-C/TC, triglyceride (TG), phosphalipid in serum, and changes in liver
and spleen. The results are summarized as follows ; 1. There were no significant differences in body weight gain
among the groups. 2. Total energy intake was higher in the C group thar other groups. Feed Efficiency Ratio (F.E,
R} was higher in the HFHE group than other groups. 3. There was no significant difference in the weight gain of
liver (T00g / B.W.) among the groups. However, the weight gain of spleen (100g/ B.W.) was higher in the C group
than other groups (HF and HFHE). 4. Total lipid, TC, TG, and phospholipid increased significantly in all groups
for the first 4 wks. However, after 8 wks, pectin and cellulose suppiementation groups decreased significantly.
Therefore, we can conciude that the HF and the HFHE diet led to increase lipids concentration and the pectin
and the cellulose treatments decreased lipids concentration in serum. However, the pectin treatment had greater
effect than the cellulose treatment.
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Table 1. Composition of experimental diets

Ingredients {g) Group [—
C HF HFP HFC HFHE HFHEP HFHEC

Corn 320 320 320 320 320 320 320
Soybean meal 290 290 290 290 290 290 290
tard” 100 200 200 200 200 200 200
Pectin® 45 30
Callulose” 45 50
Clucose 267.5 30 15 15 167.5 117.5 i17.5
Mineral® 1 i i 1 1 1 1
Vitamin® 1 1 1 1 1 1 1
Methiconine®” 3 3 3 3 3 3 3
Choline 2 2 2 2 2 2 2
Dicalciumphosphate 12 12 12 12 12 12 12
Lime Stone 2.5 2.5 2.5 2. 2.5 2.5 2.5
NaC! i 1 1 1 1 1 1
Total (g) 1000 8462.5 892.5 892.5 1000 1000 1000
Total Kcal /1000g 3670 4255 4045 4045 4200 4050 4050
Keal/g 3.7 4.3 4.1 4.1 4.2 4.1 4.1
Crude protein {g) 17 17 17 17 17 17 17
Dictary fiber (g)/1000g 50,4 50.4 50 30

ki

Stabilized by adding BHT (Butylated Hydroxytoluene} at a level of 0.0125% of added fat

Pectin was citrus pectin, galacturonic acid content approx. 75.1%, methoxy content 7.25% by Sigma Chemical Company

‘Cellufose was Alpha cellulose and purchased from Sigma Chemical Company

“Mineral premix supplied following per kg diet : Fe 6mg, Mn 10mg, Cu Tmg, t 120ug, Zn 4mg

*Vitamin premix supplied following per kg diet @ vitamin A 401U, vitamin Dy 101U, vitamin E 601U, vitamin K 8mg,

= * control, HF : high fat, HF-P : high fat pectin, HF-C :

vitamin B2 1mg, vitamin Bs 120mg, vitamin Bz 3.2mg, vitamin C 4mg, Niacin 3.2mg, pantothenic acid 1.2mg
“Koking Korea Co. Purity 50%
"Koking Korea Co. Purity 50%

energy pectin, HFHE-C : high fat high energy cellulose

high fat cellulose, HFHE : high fat high energy, HFHE-P : high fat high
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Table 2. Eifect of high fat diet and dietary fiber on tota! ener-
gy intake (Kcal)

Diet® Period (weeks)

group 2 4 8

C 899.6£18.7™ 18539+ 755 419742319
HF 910.9+74.3"  1935.3+197.4> 3748.11190.0"
HFHE  913.9+23.4" 1828.2+230.5* 3600.6£195.5°
HF-P 3847.1%373.9°
HF-C 39164419517
HFHE-P 3592.3+169.5°

HFHE-C - 38764115807

"Mean=5.D.

*C : control, HF : high fat, HFHE : high fat high energy, HF-P :
high fat pectin, HF-C : high fat cellulose, HFHE-F : high fat
high energy pectin, HFHE-C 1 high fat high energy celiulose

“The same letters in a column are not significantly different at
(p<0.05)

Table 3. Effect of high fat diet and dietary fiber on feed effici-
ency ratio (FER)

Period {weeks)

Diet”

group 2 4 a

C 0484003 037004 0.29:0.02
HF 0.57--0.06" 0432003 0332001
HFHE 0.56:0.02"  0.46+0.04"  0.41+0.02
HF-P 0.31=0.03"
HF-C 0.43£0.03"
HFHE-P £.38+0.05"
HFHE-C 0.36+0.02¢

The same letters in a column are net significantly different at
5% level (p<<0.05}
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Table 4. Spleen weight of each diet

Period (weeks)

Diet —
group I 2 4 a

C 07() D7 101004 089 POO‘?‘ 0.27 - ()O!
HF 0.71+0.16" 0.54+0.08" .27 «0.02
HFHE 0.66+0.03" 0.55+0.13" 0.29:0.03"
Hf -1 0.34-£0.07"
HF-C (1.29+40.03"
HFHE-P (3.3020.04"
I‘JF‘—ir C

.31 }()(J()

The same letters in a cofumn are not swf’mr'ramly different at

5% fevelip<C0.03)
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S
Fig, 9. Light micrograph of liver of rats fed control diet{(C) and high fat high energy diettHFHE) for B weeks.
Qil-red-0 stain{x 100). None of fat deposit on liver lobule was observed in experimental diet groups.
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