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ABSTRACT

This study was performed to investigate the effect of acorn supplementation on the lipid profile and redox antioxidant
enzyme activities in obese rat. Obesity in the rats was induced by feeding diet contained 10% lard and 0.5% cholesterol
for 4 week. After 4 weeks, rats were divided into the following 5 groups; high fat diet (Control), high fat diet plus
10% Acom powder (AP10%), high fat diet plus 20% Acorn powder (AP20%), high fat diet plus 0.2% Acorn extract
(AE0.2%), high fat diet plus 0.5% Acorn extract (AE0.5%). Total food intake and food efficiency ratio (FER) was
not significantly different by acorn powder and extract supplementation. But, body weight was decreased by 20% acorn
powder. Acorn powder and extract supplementation for 4 weeks tend to decrease total cholesterol and triglyceride level
on the serum and hepatic tissue. There was no significant difference in hepatic glutathione (GSH) content among all
the groups. The hepatic GST activity in acorn supplemented groups was lower than that of control. Glutathione peroxi-
dase and catalase activities were higher in acorn supplemented groups than that of control. Hepatic TBARS levels of
experimental groups were also significantly lower than that of control group. Our finding suggest that acorn powders and
extract might have potential role for improving lipid profiles and antioxidant enzyme activities in obese rats. (Korean J

Nutrition 37(3) : 169 ~175, 2004)
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Table 1. Composition of experimental diets (g/kg diet)

Groups”

Controt AP10% AP20% AE0.2% AEQ.5%

Ingredient

Corn starch 343.76 243.75 143.75 341.75 338.75

Sucrose 150 160 150 150 150
Cellulose 50 80 50 50 50
Casein 200 200 200 200 200
Com oil 100 100 100 100 100
Lard 100 100 100 100 100
Cholesterol 5 5 5 5 5
Mineral mix” 35 35 35 35 35
Vitamin mix” 10 10 10 10 10
Di-methionine 3 3 3 3 3
Choline chloride 2 2 2 2 2
Taurocholic acid 1.25 1.26 1.25 1.25 1.25
Acorn powder - 100 200 - -

Acorn extract - - - 2 5

1) Control: High fat diet, AP10%: High fat diet plus Acorn powder
10%, AP20%: High fat diet plus Acorn powder 20%, AEC.2%: High
fat diet plus Acorn extract 0.2%, AEC.5%: High fat diet plus Acorn
extract 0.5%

2) Mineral mixture (g/kg min. mix) according to AIN-76: Calcium
phosphate, dibasic 500.0, zinc carbonate 1.6, sodium chioride
74.0, cupric carbonate 0.3, potassium citrate monohydrate 2200,
potassium iodate 0.01, potassium sulfate 52.0, sodium selenite
0.01, manganese carbonate 3.5, chromium potassium sulfate
0.55, magnesium oxide 24.0, ferric citrate 6.0, powderded to
make 1000.0 g

3) Vitamin mixture (g/kg vit. mix.) according to AIN-76: Thiamine-
HCI 0.6, biotin 0.02, ribofiavin 0.6, cyanocobalamin 0.001, pyrido-
xine-HCI 0.7, retinyl acetate 0.8, nicotinic acid 3.0, DL- ¢ -toco-
pherol 3.8, Ca-panthothenate 1.6, 7-dehydro-cholesterol 0.0025,
folic acid 0.2, menadione 0.005, powdered to make 10000 g
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Fig. 1. Body weight changes during the experimental periods ([J:
Control (High fat diet), (O AP10% (High fat diet plus Acom pow-
der 10%), ®: AP20% (High fat diet plus Acormn powder 20%), A:
AE0.2% (High fat diet plus Acorn extract 0.2%), @: AEQ.5% (High
fat diet plus Acorn extract 0.5%)).

Table 2. Effects of acorn powder and acorn extract supplemen-
tation on body weight gain, total food intake and FER in obese
rats

Groups” Body weight gain Total food intake FER”
(g/4 week) (g/4 week) (%)
Control 8.0 + 35.21 366.3 + 45.88 1.3 +10.85
AP10% 8.8 + 2213 385.9 = 18.58 25+ 587
AP20% -~ 1.6 £ 14.66 3723 £ 1829 -04=* 3.88
AE0.2% 10.6 + 42.68 364.1 = 39.92 2.1 £.1226
AEO0.5% 21.4 + 19.53 3856+ 9.86 55+ 504
SF NS NS NS

1) Control: High fat diet, AP10%: High fat diet plus Acorn powder
10%, AP20%: High fat diet plus Acorn powder 20%, AEQ.2%: High
fat diet plus Acom extract 0.2%, AE0.5%: High fat diet plus Acorn
extract 0.5%

2) FER (%) = [Body weight increased during experimental period
(@) /total food intake weight during experimental period (@)1 X
100

3) Mean *+ SD

4) NS: noft significant
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Table 3. Liver and kidney weight per 100 g body weight of expe-

rimental groups (@
5 Liver weight/  Kidney weight/
Groups 100 g BW. 100 g BW.
Control 3.728 + 04707 0.690 £ 0.125
AP10% 2,961 + 0.529° 0.680 + 0.048
AP20% 3.630 £ 0.360°  0.662 + 0.032
AE0.2% 3.392 + 0.616™ 0.648 + 0.045
AE0.5% 3.476 + 0.697®°  0.656 + 0.052

SF* * NS

1) Control: High fat diet, AP10%: High fat diet plus Acorn powder
10%, AP20%: High fat diet plus Acorn powder 20%, AEQ.2%: High
fat diet plus Acom extract 0.2%, AEQ.5%: High fat diet plus Acom
extract 0.5%

2) Mean £ SD

3) Vdlue within a column with different superscripts are significan-
tly different at p <0.05 by Duncan’s multiple range test

4) Significant factor (x: p<0.05, NS: not significant)
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Table 4. Total cholesterol, tiglyceride, HDL-cholesterol, LDL-cholesterol, phospholipid and total lipid in serum

Groups” Totallipid  Total cholesterol Triglyceride HDL-cholesterol LDL-cholesterol  Phospholipid

P (mg/dL) (mg/dL) (mg/db) (mg/dL) (mg/dL) (mg/dL)
Control 209.33 + 8207 880+ 4397 4833+ 579 925+ 1.89™ 5844 +3041 730 = 37.18°
AP10% 181.00 £ 7545 918t 61.08 4060+ 811 800+ 424° 7568 £59.65 486 = 1532%
AP20% 169.40 + 4023 780+ 21.31 3820+ 829 11.00 = 4.06° 50.36 £ 17.73 532 +19.01™
AE0.2% 142.40 = 2508 582+ 1222 4140+ 847 800=283° 4192+ 1135 428 = 1059®
AE0.5% 13240 + 1445 534+ 1090 404 +1029 620+ 1.79° 39.12£11.03 3860+ 7.37°
SF* NS NS NS * NS *

1) Control: High fat diet, AP10%: High fat diet plus Acorn powder 10%, AP20%: High fat diet plus Acom powder 20%, AE0.2%: High fat
diet plus Acorn extract 0.2%, AE0.5%: High fat diet plus Acorn extract 0.5%

2) Mean + SD

3) Value within a column with different superscripts are significantly different at p <0.05 by Duncan’s multiple range test
4) Significant factor (x: p<0.05, *+: p<0.01, NS: not significant)
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Table 5. Total lipid, total cholesterol and triglyceride in hepatic tissue

Liver
Groups” Total lipid Total cholesterol Triglyceride
(g/g liver tissue) (mg/g liver tissue) (mg/g liver tissue)

Control 0.46 + 0.06"% 83.45 + 1,73 9.88 + 3.01°
AP10% 0.46 + 0.05° 81.91 £ 4.50 9.76 + 2.90°
AP20% 025 0.12° 78.59 + 4.49 6.78 + 2.45°
AE0.2% 0.41 = 0.06° 79.84 £ 2.84 9.61 +3.17°
AE0.5% 0.40 + 0.06° 78.83 £ 5.06 9.54 + 2.15°
SF* wrx NS J

1) Control: High fat diet, AP10%: High fat diet plus Acorn powder 10%, AP20%: High fat diet plus Acormn powder 20%, AE0.2%: High fat
diet plus Acom extract 0.2%, AEQ.5%: High fat diet plus Acorn extract 0.5%

2) Mean £ SD

3) Value within a column with different superscripts are significantly different at p <0.05 by Duncan’s multiple range test

4) Significant factor (#++: p<0.001, NS: not significant)

Table 6. Glutathione contents, giutathione-S-transferase activity, glutathione peroxidase activity and catalase activity in hepatic cy-
tosol

Groups' Glutathione GST . . GSH—P)F . . CAT .
(p@/mh) (mU/mg protein/min) (nmol/NADPH oxidized/min)  (mU/mg protein)

Control 504.64 + 48.917 75.18 + 0.006™ 1.39 £ 0.471° 34.90 + 18.25
AP10% 546.52 + 40.46 37.17 + 0.005° 2.01 = 0.251° 44,05 = 11.68
AP20% 530.43 + 64.68 34.30 + 0.009° 2.38 +0.378° 54.75 + 20.01
AEQ.2% 497.83 + 40.86 34.00 + 0.007° 2.22 + 0.650° 4574 + 14.55
AE0.5% 523.04 + 11.75 75.68 + 0.013° 2.34 + 0.558° 40.08 + 15.20
SF41 NS ek H xd NS

1) Control: High fat diet, AP10%: High fat diet plus Acorn powder 10%, AP20%: High fat diet plus Acorn powder 20%, AEQ.2%: High fat
diet plus Acorn extract 0.2%, AE0.5%: High fat diet plus Acorn extract 0.5%

2) Mean + 5D

3) Value within a column with different superscripts are significantly different at p <0.05 by Duncan’s multiple range test

4) Significart factor (x++: p<0.001, #*=*=: p<0.0001, NS: not significant)



174 / =5 &}9] u|glo| ojgt ¢

4.0

3.5

3.0

25

20

TBARS {(Umol/mg protein)

0.5

0.0

AP10% AP20% AE0.5%

Control

AE0.2%

Fig. 2. Effect of Acom powder and Acormn extract supplementation
on hepdatic lipid peroxidation. Each bar is the mean standard
deviations for triplication experiment of five rats. Different alpha-
bets in bar show statistically different af ¢ = 0.05 by Duncan’s muk-
tiple range test (Control: High fai diet, AP10%: High fat diet plus
Acom powder 10%, AP20%: High fat diet plus Acom powder 20%,
AEQ0.2%: High fat diet plus Acorn extract 0.2%, AE0.5%: High fat
diet plus Acormn extract 0.5%).
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