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Effect of Potato Polyphenolics on the Hyperlipidemia in Rats

Jae-Young Cha and Young-Su Cho'

Faculty of Natural Resources and Life Science, Dong-A University, Pusan 604-714, Korea

Abstract

Effect of potato polyphenolic compound on the concentrations of serum and liver lipids, serum glucose,
and urine protein was investigated in Sprague Dawley rats by feeding a diet containing 0.5% of chol-
esterol for 2 weeks. Polyphenolic compound extracted from potato (Solanum tuberosum variety Dejima)
was supplemented at a 0.5% level in the basal diet or the cholesterol diet. The supplementation of poiato
polyphenolic compounds decreased slightly the concentrations of total cholesterol and VLDL+LDL~chol~
esterol in serum, and atherosclerotic index in rats fed the cholesterol diet, while those measurements were
not altered by the supplementation of potato polyphenolic compounds in rats fed the basal diet. In the
rats fed the basal diet or the cholesterol diet containing potato polyphenolic compounds, urine protein
increased by 12% and 27% at 1st week, respectively, but this change was not seen at 2nd week. The
concentration of serum glucose, however, was not significantly different in the dietary groups.
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Table 1. Composition of experimental diets
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23 £ Fol 28 &L Cholesterol C-test wako(Wako
Junyaku, Osaka, Japan)&- ©]-8-&}<j cholesterol oxidase-
DAQS ¥ o.% &4319] 31, & A HDL-cholesterol-& HDL-
cholesterol E-test wako(Wako Junyaku, Osaka, Japan)
o] A A LA gat Al kitZ S stk A T4

212 Triglyceride E-test wako(Wako Junyaku, Osaka,
Japan)Z ©]4-8k9] GPO-DAOSH ol 2lslo] &3 s}ed 31,
3 A 21222 Phospholipid C-test wako(Wako Junyaku,
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Cholesterol ()

Cholesterol (+)

Ingredients Control Potato polyphenolics Control Potato polyphenolics
Casein 20.0 20.0 20.0 20.0
e-Corn starch 15.0 15.0 15.0 15.0
Palm oil 10.0 10.0 10.0 10.0
Cellulose 5.0 5.0 5.0 5.0
AIN-93 mineral mixture 4.0 4.0 4.0 40
AIN-93 vitamin mixture 1.0 10 1.0 1.0
L-Methionine 0.3 03 03 03
Choline bitartrate 0.2 0.2 0.2 0.2
Cholesterol - - 05 05
Sodium cholate - - 0.125 0.125
Potato polyphenolics - 0.5 - 05

Sucrose

added to make 100

Cholesterol (-): Basal diet not containing 0.5% cholesterol.

Cholesterol (+): Hypercholesterol diet containing 0.5% cholesterol.
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Table 2. Effect of potato polyphenolic compound on body weight, food intake, and tissues weight in rats
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Cholesterol (=)

Cholesterol (+)

Ingredient
Control Potato polyphenolics Control Potato polyphenolics
Body weight gain (g) 111.2+t42" 116.8+3.8 119.1+42 114.7+24
Food intake (g/day) 216+0.2 220403 216103 221+0.3
Tissue weight (g/100 g body weight)
Liver 441+0.22 4.40+0.14 5.70%0.15 533 +0.16
Kidney 0.84+0.01 0.80+0.02 0.85+0.02 0.78+0.02
Spleen 0.30£0.02 0.31+0.01 0.32+0.01 0.32%0.01
Heart 0.40+0.02 0.41+0.01 0.40+0.01 0.40+0.01
Adipose tissue 1.86+0.27 1.74+0.27 1.4710.16 1.57+0.17

YValues are means*SE of six rats per group.

Cholesterol (-): Basal diet not containing 0.5% cholesterol.

Cholesterol (+): Hypercholesterol diet containing 0.5% cholesterol.
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Table 3. Effect of potato polyphenolic compound on the concentrations of serum lipids in rats

(mg/100 mL)

Cholesterol (-)

Cholesterol (+)

Ingredient Control Potato polyphenolics Control Potato polyphenolics
Triacylglycerol 182.1 =258+ 166.8+25.2° 125.2+£834° 1188+95°
Phospholipid 150.9+9.41° 1534+ 8.77° 1555+ 7.44° 1434+8.19°
Total cholesterol 80.2+ 3.0° 851+59° 210+24" 171417
HDL-cholesterol 48217 486+ 35 266+1.1° 292+27°
VLDL +LDL-cholesterol 320+1.3 365+ 2.4 183.2+ 22 151.9+14°
Atherosclerotic index” 0.66+0.09" 0.75+0.03" 6.80+0.38" 486+0.71°
Free fatty acid 580.1 £39.8° 670.0+50.4° 569.7+44.6° 590.4 +49.6°

(uEq/100 mL)

Values are meanst SE of six rats per group.

Between the groups, values with different letters are significantly different at p<0.05.

¥ Atherosclerotic index = total cholesterol - HDL-C/HDL-C

Cholestero} (~): Basal diet not containing 0.5% cholesterol.

Cholesterol (+): Hypercholesterol diet containing 0.5% cholesterol.
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Table 4. Effect of potato polyphenolic compound on the concentrations of liver lipids in rats

(mg/g liver)

Cholesterol (-)

Cholesterol (+)

Ingredient Control Potato polyphenolics Control Potato polyphenolics
Triacyiglycerol 46.8316.41"% 37.94+201* 7867+555" 72.81+374°
Total cholesterol 2.74+0.23° 2.35+0.11° 3911+ 2.78h 40.42+4.23"
Phospholipid 2950+0.77° 2852+1.24° 25.01+0.69° 26.67+0.73"

D B
Values are means*SE of six rats per group.

“Between the groups, values with different letters are significantly different at p<0.05.

Cholesterol (-): Basal diet not containing 0.5% cholesterol.

Cholesterol (+): Hypercholesterol diet containing 0.5% cholesterol.

Table 5. Effect of potato polyphenolic compound on the concentrations of serum glucose and urinary protein in rats

(mg/100 mL)
Ingredient Cholesterol (-) Chglesterol (+)
Control Potato polyphenolics Control Potato polyphenolics
Serum glucose 141.7+8. 1% 132.3+19° 170.9+24° 157.2+14°
Urinary protein
1 week 206.2+12.0° 2326+ 166 198.3+14.3° 269.9+27.8°
2 week 200.1£96° 198.4+16.4° 209.9+16.8" 218.0+3.94°

1) ~ .
Values are means £SE of six rats per group.

“Between the groups, values with different letters are significantly different at p<0.05.

Cholesterol (-): Basal diet not containing 0.5% cholesterol.

Cholesterol (+): Hypercholesterol diet containing 0.5% cholesterol.
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