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Effect of Feeding with Different Source of Carbohydrate and HCA on
Body Weight Gain and Lipid Metabolism in Rats®

Son, Young-Ae - Jeong, Hyejin - Shim, Jee Ae - Kwon, Sanghee - Kim, Mi Kyung®
Department of Nutritional Science and Food Management, Ewha Womans University, Seoul 120-750, Korea

ABSTRACT

This study was conducted to investigate the effects of feeding different carbohydrate sources and garcinia cambogia
extract (HCA) on body weight and lipid metabolism. Fifty 10-month-old male Sprague-Dawley rats weighting 635 -
6 g were randomly divided into 5 groups and fed different experimental diets for 4 weeks. The carbohydrate (CHO)
sources of each group were cornstarch (control group, 100% of CHO), fructose (F group and FH group, 25% of CHO)
and sucrose (S group and SH group, 25% of CHO) . FH group and SH group were fed diets containing 1% (W/W) of
HCA. Food intake, body weight gain, and calorie efficiency were not significantly different among the groups.
Perirenal fat pad weight of FH group was significantly lower than F group, but epididymal fat pad weight was not
different among the groups. Fasting glucose level were not significant among the groups. Plasma lipid profile of FH or
SH group was slightly lower than F or S group, respectively. The degree of difference of plasma lipid level was greater
between F and FH group than those of between S and SH group. In liver, total lipid, triglyceride and total cholesterol
level were slightly higher in F group than S group, and tended to be lower in FH group than F group, but tended to be
higher in SH group than S group. Liver citrate lyase activity were not significant among the groups. These results
suggest that HCA is potential material for reduction of body weight and improvement of plasma lipid profiles. But,
there was no difference between fructose intake with HCA and sucrose intake with HCA in reduction of body weight

and lipid metabolism. (Korean J Nutr 2007; 40(8): 675~683)
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Table 1. Composition of experimental diet (g/kg diet)

I}
Ingredients crove € i F S SH
Corn starch 720.692 540.519 523.852 540.519 523.852
Fructose - 180.173 180.173 -
Sucrose - - - 180.173 180.173
Casein 140.000 140.000 140.000 140.000 140.000
Soybean oil 40.000 40.000 40.000 40.000 40.000
Fiber 50.000 50.000 50.000 50.000 50.000
Mineral mix” 35.000 35.000 35.000 35.000 35.000
Vitamin mix” 10.000 10.000 10.000 10.000 10.000
L-cystine 1.800 1.800 1.800 1.800 1.800
Choline chloride 2.500 2.500 2.500 2.500 2.500
Tert-butyl hydroquinone 0.008 0.008 0.008 0.008 0.008
Garcinia ambogia extract - - 16.667 - 16.667
Total 1000.000 1000.000 1000.000 1000.000 1000.000
Total calorie (kcal/kg diet) 3531 3567 3540 3603 3576
Carbohydrate (% as calorie) 75.4 75.7 75.5 75.9 75.7
Protein (% as calorie) 14.4 143 14.4 141 14.2
Fat (% as calorie) 10.2 10.1 10.2 10.0 10.1
Total (%) 100 100 100 100 100

1) C: Control diet group (AIN-93M diet), F: Fructose diet group, FH: Fructose with HCA diet group, S: Sucrose diet group, SH: Sucrose

with HCA diet group

2) Mineral mix (AIN-93M-MX) (g/kg mixture): Calcium carbonate, anhydrous 357, Potassium phosphate, monobasic 250, Sodium
chloride 74, Potassium sulfate 46.6, Potassium citrate, tri-potassium, monohydrate 28, Magnesium oxide 24, Feric citrate 6.06, Zinc
carbonate 1.65, Manganous carbonate 0.63, Cupric carbonate 0.3, Potassium iodate 0.01, Sodium selenate, anhydrous 0.01025,
Ammonium paramolybdate 0.00795, Sodium meta-siicate, 9 hvdrate 1.45, Chromium potassium sulfate, 12 hydrate 0.275, Boric
acid 0.0815, Sodium fluoride 0.0635, Nickel carbonate 0.0318, Lithium chloride 0.0174, Ammonium vanadate 0.0066, Powdered

sucrose 209.806

3) Vitamin mix (AIN-93-VX) (g/kg mixture) : Niacin 3, Calcium Pantothenate 1.60, Pyridoxine HCI 0.70, Thiamine HCI 0.60, Riboflavin 0.60,
Folic Acid 0.20, Biotin 0.02, Vitamin E Acetate (500 iU/g) 15, Vitamin By, (0.1%) 2.50, Thitamin A Palmitate (500,000 1U/g) 0.80,

Vitamin D; (400,000 1U/g) 0.25, Vitamin Ki/Dexirose Mix (10 mg/g) 7.50, Sucrose 967.23
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Table 2. Food intake, calorie intake, body weight gain and body weight gain per caloric intake in SD ratts fed experimental diets

Calorie efficiency

Group”  Foodintake (g/day)  Caloric intake (kcal/day) Body weight gain (g/4 weeks) (g BW gain/100 keal infake)
C 26.60 + 0,52 93.90 + 1.84™ 50.82 + 4.05" 1.80 £ 013"
F 2795+ 0.84 99.68 = 298 58.02 = 3.73 194 +£0.12
FH 26.92 = 0.45 95.31 +1.58 4509 = 5.44 1.57 £ 0.18
S 26.21 £ 0.41 94.44 + 1.48 49.05 = 4.42 1.73 £ 0.16
SH 2703 £ 1.13 96.67 = 405 4422 = 6.44 1.48 + 0.19
1) See Table 1

2) Mean + standard error (n=10)

3) Values within a column are not significant at @ =0.05 level by Duncan's multiple range test
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Table 3. Adipose tissue weight in SD rats fed experimental diets

(9/100 g BW)

Group” Perirenal fat pad Epididymal fat pad

C 2.47 +0.157% 2.42 £ 0.21™"

F 2.83 + 0.27° 252 +0.16

FH 215+ 0.11° 1.96 + 0.09

S 2.67 + 0.19® 227 +0.25

SH 2.80 £ 0.20° 2.43 £ 0.13
1) See Table 1

2) Mean = standard error (n=10)

3) Values within a column with different letters are significantly
different at ¢ =0.05 level byDuncan's multiple range fest

4) Values within a column are not significant af « = 0.05 level by
Duncan's multiple range fest

Table 4. Fasting blood glucose level in SD rats fed experimental
diets

Group” Blood glucose (mg/dl)
C 160.14 + 1.30"
F ) 160.33 + 3.64
FH 160.20 + 6.14
S 162.89 + 3.10
SH 156.30 + 2.98
1) See Table 1

2) Mean + standard error (n=10)
3) Values within a column are not significant at ¢ = 0.05 level by
Duncan's multiple range test
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Table 5. Plasma total lipids, triglyceride, total cholesterol and HDL-cholesterol concentrations in SD rats fed experimental diets (mg/dL)

HRERBER

2007; 40(8): 675~683 / 679

Group“ Totdl lipid Triglyceride Total cholesterol HDL-cholesterol HDL-cholesterol/total cholesterol
C 49294 + 28267 30503 = 20.46°  127.65 £ 12.36"™" 5322 + 1.66" 0.45 + 0.04"
F 552.50 + 52.33° 294.70 £ 31.11°  141.55 £ 19.09 55.63 + 3.90 0.42 + 0.04
FH 45870 + 33.66™ 241.31 + 3091 10672 + 9.47 4597 +3.77 0.45 = 0.04
S 471.68 + 24.43® 221.83 + 11.56°  109.72 + 9.13 5475 + 8.49 0.49 + 0.06
SH  436.96 + 25.28° 216.14 + 17.46°  107.88 + 8.30 50.65 + 6.23 0.47 +0.03

1) See Table 1
2) Mean = standard error (n=10)

3) Values within a column with different letters are significantly different at @ = 0.05 level by Duncan’s multiple range test
4) Values within a column are not significant at e =0.05 level by Duncan's multiple range test

Table é. Liver total lipids, triglyceride and total cholesterol con-
centrations in SD rats fed experimental diets (mg/g wet liver)

Group” Total lipid Triglyceride choTI(;fjlerol

C 2591 £ 6.68”"™% 1154 +072° 061 +0.07%

F 32.48 + 386 14.54 + 0.57 0.65 + 0.06°

FH 2884+ 7.17 11.78 + 1.27 0.54 £ 0.07%

S 22.80 = 11.00 11.30 + 1.52 0.42 + 0.04°

SH 3216 = 7.49 12.39 + 1.27 0.55 + 0.06™
1) See Table 1

2) Mean = standard error (n=10)

3) Values within a column are not significant at @ = 0.05 level by
Duncan’s multiple range fest

4) Values within a column with different letters are significantly
different at @ = 0.05 level by Duncan's multiple range test

Table 7. Liver citrate lyase activity in SD rats fed experimental
diets

ATP-citrate lyase

Group" (#mol hydroxamate/mg protein/30 min)
C 030 + 0.042)N53)
F 0.27 + 0.04
FH 0.25 + 0.02
S 0.27 £ 0.05
SH 0.26 + 0.02
1) See Table 1

2) Mean = Standard Error (n=10)
3) Values within a column are not significant at @ = 0.05 level by
Duncan’s muitiple range test
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