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Effect of Several Carbohydrate Sources on Lipid Metabolism in
Cholesterol Fed Rats

Ha, Tae-Youl - Kim, Hye-Young

Rice Utilization Research Center, Korea Food Research Institute, Songnam, Korea

ABSTRACT

The effects of several carbohydrate sources on plasma, liver and fecal lipid contents of rats
fed diet containing sucrose, corn starch, brown rice, milled rice or wheat flour with 0.3% cho-

lesterol for four weeks were investigated.

Plasma triglyceride and total cholestrol increased significantly in sucrose group, and decreased
significantly in milled rice group compared to other three groups. There were no significant diff-
erences in plasma lipid contents among corn starch, brown rice and wheat flour groups. The
contents of liver triglyceride and cholesterol in brown rice group decreased significantly com-
pared to other four groups. Fecal excretion of total cholesterol in rice and wheat flour groups
was significantly higher than in sucrose and corn starch groups. The contents of fecal bile acid
increased significantly in milled rice and brown rice groups compared to other three groups. Fe-
cal bile acid content of wheat flour group was similar to those of sucrose and corn starch group.

From these results, it is suggested that rice has a possibility of hypolipidemic effect in cho-
lesterol fed rat. (Korean J Nutrition 29(2) : 199~205, 1996)

KEY WORDS : carbohydrate sources - plasma lipids - liver lipids - fecal cholesterol.
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Table 1. Composition of the experimental diets(g/kg)
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Sucrose Corn starch Brown rice Milled rice Wheat
Casein 200.0 200.0 150.8 155.7 141.0
DL-Methionine 3.0 3.0 3.0 3.0 3.0
Carbohydrate 647.0 647.0 710.0 700.0 715.0
Cellulose 50.0 50.0 50.0 50.0 50.0
Corn oil 50.0 50.0 344 445 43.0
Mineral Mix” 35.0 350 35.0 35.0 35.0
Vitamin Mix® 10.0 10.0 10.0 10.0 10.0
Choline chloride 2.0 2.0 2.0 2.0 2.0
Cholesterol 3.0 3.0 3.0 3.0 3.0

1)} AIN-76 mineral mix. 2) AIN-76 vitamin mix.
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Table 2. Body weight gain, food intake, food efficiency ratio and protein efficiency ratio(Mean & SEM)

Sucrose Cormn starch Brown rice Milled rice Wheat
Initial BW(g) 112.0® + 410 1156 + 582 1139 + 376 1125 + 525 1135 + 5.08
Final BW(g) 308.0° + 9.03 3195%+11.59  319.3*+ 734  3346°+ 986  306.3" £10.84
Weight gain(g) 196.1° + 574 203.9%+ 7.61 205.4%+ 702  221.5°+ 589  192.8°+ 6.14
Food intake(g) 481.6° +40.17 503.2°+38.86  517.3%+3572  553.3° £39.32  493.9* +45.03
Food efficiency ratio 041"+ 0.007  0.41% 0.006 0.40+ 0.003 0.41+ 0.008 0.39+ 0.013
Protein efficiency ratio 204"+ 0.038  2.03%+ 0.032 1.98+ 0.016 2.00+ 0.021 1.96+ 0.069

Values with different superscript within a column are significantly different at p < 0.05

Table 3. Concentrations of plasma triglyceride, total cholesterol, HDL-cholesterol and phospholipid in the experimental

rats(Mean + SEM)

Triglyceride Total cholesterol HDL cholesterol Phospholipid

(mg/100ml)

Sucrose 83.44+9.86 105.2 +5.71° 46.77 +4.53™ 130.8 +13.89°
Corn starch 49.58-+7.74° 97.43+3.53% 39.70+1.36 113.6 + 4.55%
Brown rice 42.15+6.61° 78.22+4.22> 43.82+1.73 109.1 + 2.30%
Milled rice 32.90+8.91° 69.03+7.58° 42.65+4.60 97.68+ 8.36%
Wheat 57.60+9.11%® 77.57+5.53% 46.18+2.47 91.97+ 2.52°

Values with different superscript within a column are significantly different at p <0.05
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Table 4. Contents of liver total lipid, triglyceride, total cholesterol, and phospholipid in the experimental rats(Mean +SEM)

Total lipid Triglyceride Total cholesterol Phospholipid
(mg/g wet weight)
Sucrose 90.75+9.85™ 37.93+1.44° 7.57+1.25 38.54+1.42°
Corn starch 90.47 +3.60 38.75+0.75° 6.18+0.33% 38.02+1.03°
Brown rice 86.55+9.69 30.45+2.73" 481+0.15° 37.96+0.57°
Milled rice 96.83+6.96 37.55+2.56* 5.61+0.30" 39.34+0.92"
Wheat 91.13+7.73 34.67+3.77" 4.98+0.45° 41.67+1.02°

Values with different superscript within a column are significantly different at p < 0.05.
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Table 5. Fecal weight, total cholesterol and bile acids contents in the experimental rats(Mean + SEM)

Weight(g/6days) Total cholesterol(mg/6days) Bile acids(mg/6days)
Sucrose 9.28+0.79° 28.30+2.7¢° 3.33+£1.25°
Corn starch 8.56+0.45° 28.64i‘2\;3\7b‘ 3.40+0.16*
Brown rice 11.92+0.59° 32.214+2.44" 5.43+0.63°
Milled rice 10.68+0.37* 36.24+2.07° 5.73+0.46"
Wheat 10.87 +0.59* 36.87+3.53" 3.20+0.38°

Values with different superscript within a column are significantly different at p < 0.05
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