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Effect of Persimmon Peel Extract Administration in Rats Fed a High-fat Diet

Ryoichi Izuchi! and Yuji Nakai?

Firstly, high-fat diet mixed persimmon peel extract (PPE) (37.4 mg/kg) was fed to Wistar rats for 12 weeks to investigate an effect

of PPE on lipid metabolisms. After 9 weeks, plasma HDL-cholesterol level of high-fat diet (HD) group rats decreased and after 12
weeks, plasma total cholesterol, HDL-cholesterol and LDL-cholesterol levels of HD group and PPE-mixed high-fat diet (HP) group
rats decreased, compared to those of normal diet (ND) group rats. Secondly, high-fat diet added more PPE (488 mg/kg) than first

experiment was fed to other Wistar rats for 4 weeks. Plasma total cholesterol, HDL-cholesterol and LDL-cholesterol levels of HD

group rats were significantly lower than those of ND group rats. However, plasma cholesterol level of HP group rats was not different

from those of ND group and HD group rats and was intermediate value between these two groups. These results suggest that PPE

alleviates a change of blood cholesterol level caused by high-fat diet. Additionally, it was newly found that PPE contains 12 fatty

acids (mostly cis-vaccenic acid and a-linolenic acid), ursolic acid and a-tocopherol, besides carotenoids and polyphenols.
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Table 1 Composition of experimental diets
Normal diet® High-fat diet®
Nutritive components wt% Kcal% wt% Kcal%
Protein 19 20 24 20
Carbohydrate 67 70 41 35
Fat 4 10 24 45
Total 90 100 89 100
Ingredients Quantity(g) Energy(Kcal) Quantity(g) Energy(Kcal)
Casein, 80 mesh 200.00 800 200.00 800
L-Cystine 3.00 12 3.00 12
Corn starch 492.20 1969 72.80 291
Maltodextrin 10 35.00 140 100.00 400
Sucrose 172.80 691 172.80 691
Cellulose 50.00 0 50.00 0
Soybean oil 25.00 225 25.00 225
Lard 20.00 180 177.50 1598
Mineral mix S10026 10.00 0 10.00 0
Dicalcium phosphate 13.00 0 13.00 0
Calcium carbonate 5.50 0 5.50 0
Potassium citrate monohydrate 16.50 0 16.50 0
Vitamin mix V10001 10.00 40 10.00 40
Choline bitartrate 2.00 0 2.00 0
FD&C Red Dye #40 0.00 0 0.05 0
FD&C Blue Dye #1 0.05 0 0.00 0
Total 1055.05 4057 858.15 4057
@ Normal diet (D0705100B) and high-fat diet (D12451) were purchased from Research Diets Inc. and each diet
contains 18 mg and 196.5 mg cholesterol per 1 kg diet. Experiment 1 diet mixed with 37.4 mg PPE and
experiment 2 diet mixed with 488 mg PPE per 1 kg high-fat diet.
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Fig. 1 Final body weight (A), total food intakes (B) and total energy intakes (C) on experiment 1

2P Values with different superscript letters are significantly different at p < 0.05, using Tukey—Kramer

method.
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Table 2 Plasma biochemical parameters of rats administered PPE for 9 and 12 weeks on experiment 1

ND HD HP4
9 weeks
Glucose (mg/dL) 188.5 +10.4 182.2 £3.3 190.5 +4.0
Aspartate aminotransferase (IU/L) 109.7 +28.4 90.3 +13.2 90.0 7.5
Alanine aminotransferase (IU/L) 50.8 9.0 46.1 4.1 50.6 +4.3
Alkaline phosphatase (IU/L) 558.7 +23.0° 970.2 +28.7° 1072.4 +61.5%
Total cholesterol (mg/dL) 102.8 +2.8 91.8 +3.2 94.5 +3.0
HDL-cholesterol (mg/dL) 34.3 +0.9° 30.0 +0.7° 32.0 +1.1%°
LDL-cholesterol (mg/dL) 3.8 0.3 4.4 +0.2 4.8 0.3
Nonesterified fatty acid (UEq/L) 196.3 +44.3° 305.6 +26.5% 363.0 +34.5°
Triacylglycerol (mg/dL) 248.0 £10.8 317.6 +28.8 289.5 +36.9
Adiponectin (ug/mL) 4.1 +0.3° 3.3 +0.2° 3.3 +0.1°
Insulin (ng/L) 6.5 +1.0 5.9 0.5 6.9 0.5
Leptin (ng/mL) 15.3 #1.1° 21.1 +1.6° 21.8 +1.1°
12 weeks
Glucose (mg/dL) 213.6 8.8 2229 +2.8 228.3 16.1
Total ketone bodies (pmol/L) 211.3 +9.5° 252.3 +9.9° 258.6 +13.5°
Aspartate aminotransferase (IU/L) 60.0 +2.1 63.8 +4.1 66.3 +2.7
Alanine aminotransferase (IU/L) 354 ¥2.3 49.7 £9.0 46.1 £3.3
Alkaline phosphatase (IU/L) 483.3 +13.4° 781.7 +33.7° 851.1 +43.4°
Total cholesterol (mg/dL) 106.0 +4.1° 86.7 +2.5° 89.1 +1.8°
HDL-cholesterol (mg/dL) 35.4 +1.4° 29.8 +1.0° 30.5 +0.5°
LDL-cholesterol (mg/dL) 4.9 +0.6 4.3 +0.2 4.3 +0.2
Nonesterified fatty acid (MEq/L) 260.0 +27.6 2441 £+13.5 254.4 +9.3
Triacylglycerol (mg/dL) 199.1 £12.6 171.2 £11.0 171.6 £19.9
Phospholipid (mg/dL) 201.4 +6.2° 176.7 +4.4° 178.3 +5.3°
Adiponectin (ug/mL) 3.3 +0.2° 2.7 +0.1° 2.8 +0.1%
Insulin (ng/mL) 5.4 +0.8 7.3 £1.3 7.9 1.1
Leptin (ng/mL) 17.6 +1.8° 23.6 £1.7° 23.9 +1.4°

2 values with different superscript letters are significantly different at p < 0.05, using Tukey—Kramer method.
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Fig. 2 Final body weight (A), total food intakes (B) and total energy intakes (C) on experiment 2
® Values with different superscript letters are significantly different at p < 0.05, using Tukey—Kramer

method.

Table 3 Plasma biochemical parameters of rats administered PPE for 4 weeks on experiment 2

ND HD HP,

Glucose (mg/dL) 163.8 3.6 161.1 6.2 164.6 16.6
Total ketone bodies (umol/L) 852.4 +129.7° 1362.3 +125.1° 1106.4 £130.2%°
Aspartate aminotransferase (IU/L) 65.0 £1.8 67.3 £1.0 68.0 £1.2
Alanine aminotransferase (IU/L) 31.0 #1.9° 37.3 +1.8% 421 +1.8°
Alkaline phosphatase (IU/L) 827.4 +453 788.3 126.0 7949 #1221
Total cholesterol (mg/dL) 50.8 +4.6° 347 #2.2° 414 +3.7%°
LDL-cholesterol (mg/dL) 2.6 #0.2° 1.7 +0.2° 2.3 +0.2%°
HDL-cholesterol (mg/dL) 17.2 +1.2° 12.3 #0.6° 14.0 #1.0%°
Triacylglycerol (mg/dL) 60.0 +10.3 36.9 $4.9 43.0 5.8
Nonesterified fatty acid (WEq/L) 305.2 +31.8 362.3 1244 337.9 +294
Phospholipid (mg/dL) 100.6 +6.2°% 73.3 #3.2° 83.4 +4.6%
Adiponectin (pg/mL) 2.4 0.2 3.0 0.3 2.3 $0.2
Insulin (ng/mL) 1.3 0.4 3.5 0.9 2.0 £0.8
Leptin (ng/mL) 2.6 +0.2° 47 +0.5° 46 +0.5°

2 ® values with different superscript letters are significantly different at p < 0.05, using Tukey—Kramer method.
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