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Effect of Potato Polyphenolics on Lipid Peroxidation in Rats
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Abstract

The total contents of polyphenolics in potatoes measured by Folin—Denis method were 42 ~T76mg/100g
in fresh weight. A major phenolic component contained in potato polyphenolics was identified as chlorogenic
acid(3.6 ~15mg/100g in fresh weight). The antioxidative effects of potato polyphenolics and chlorogenic
acid on the lipid peroxidation of liver microsome were studied in vivo and in vitro systems by measuring
the formation of thiobarbituric acid reactive substances(TBARS) and the content of urine 8-hydroxy-
deoxyguanosine(OHdG). The TBARS contents of liver showed an increase in the cholesterol diet compared
to those in the normal diet. This trend, however, was minimized when potato polyphenolics and chlorogenic
acid were supplemented in the cholesterol diet. On the other hands, urinary 8-OHdG contents showed a
marked increase with the supplementation of potato polyphenolics in the cholesterol diet. However, there
was a trend of marked decrease by the supplementation of chlorogenic acid. In vitro study, potato poly-
phenolics and chlorogenic acid effectively inhibited the formation of TBARS in liver microsomal system
in a dose—dependent manners. These results suggest that potato polyphenolics exerts an antioxidative
activity in cholesterol-fed rat liver.
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AEAL AR AR s A EA S YUY EHow £
£ & ds 4% 2 FR2A4 g gHES &
ABLaL, o) FollA AAtske] BowAE vlwd ZHE
7} F& FZF(Solanum tuberosum variety Dejima)& Al
A3te] invivo ¥ invitro A4 #4138t AAE A &S}
o 1 A#RE gk
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Ag ) g2 72 B 1rhaly] B A 7l 4] 1997
d 7FEel A4 33 7S FFwol 5~7°CE Easbd
A Aol A3t} o] Foll A DejimaE ol 4] 23
FeloEd A& ) QA4 gkl B
EA Yo A8 HTable 1). 22 A4 Wako Jun-
yaku Co.(Osaka, Japan) 258 7413}51.2.0, 8-hydroxy-
deoxyguanosine(8-OHdG) & 4 =3}Alo] o4 (Siz-
uoka, Japan)ell4] “-alslgdc.

A5 5L 453 9] Sprague-DawleyAl 7 33 (Ky-
udo Experimental Animal Co. Tosu, Japan)E 3¢ 8}
A3l ek AE QlH A 708 cageel 3 vhe]4 Yol A}
A X 22+2°C, % 50+5%, W] 12417 (H S
715 07:00~19: 00)0] A5 A E FF AFGA o 4] A}
stdct. & A Alo]zA-& Table 29} Zo] 24314
ok AT A4 0] Z(CON) 2 05% S8 282 H 7}
Ale]F(CHOL)* %At & =& (potato polyphenolics;
PP) 0.5% A7} A o]F(CHOL+PP) & 2= 2 A A chlor-
ogenic acid; CA) 0.2% 37} 4]] Z(CHOL+CA) 2.2 F
At AYEEE 2 Foko) 6ul2l g e, Ao) 9
=% 1497 A4 3 (ad libitum) A At AR 71243
Alo] A2 dld dAF A7k EA 33, AF L o)
ol Y 2739

Table 1. Relationship between total polyphenolics or ch—
lorogenate contents and browning rate in potato

varieties
Total Chlorogenic
Potato polyphenolics acid A480
(mg/100g fresh weight)
Dejima 43+09 6.8+0.03 0.025%+0.001
Nishyuka 44+0.8 46+0.05 0.028%0.001
Sebago 42+0.8 36x0.02 0.062£0.002
Multa 56+0.2 12.6+0.07 0.120%=0.001
Pentland Howk 55+0.3 45+0.03 0.122%0.001
Urtica 65+0.3 6.0£0.03 0.162£0.002
Pommerubote 76+0.8 10.3£0.07 0.205%0.001
Norin-1-go 66+0.5 15.0x0.06 0.420%0.002

- R
Table 2. Composition of experimental diets (%)
Ingredients CON" CHOL? CHOL+PP® CHOL+CA?
Casein 20,0 200 20.0 20.0
a-Corn starch 150 150 15.0 15.0
Palm oil 100 10.0 10.0 10.0
Cellulose 50 50 50 5.0
Mimeral mixture” 40 4.0 40 40
Vitamin mixture® 10 1.0 10 10
L-Methionine 03 03 0.3 0.3
Choline bitartrate 02 0.2 0.2 02
Cholesterol - 05 05 0.5
Sodium cholate - 0.125 0.125 0.125
Potato polyphenol - - 05
Chlorogenic acid - - - 02
Sucrose to make 100

YCON: basal diet

PCHOL: basal diet+0.5% cholesterol

HCHOL + PP: basal diet+0.5% cholesterol+0.5% potato pol-
yphenol

YCHOL+CA: basal diet +0.5% cholesterol +0.2% chlorogenic
acid
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AFoll 4] 30%7F 7HA g F Aol wrsiodct. o] S 3000
rpmellA] 1087+ A Bl g F AbA o1& 535nmel| 4] &
B35 =384} 244 U microsome & #2] 3Ak3}A]
A gk 2324 g 2 A mg malondialdehyde
£ nmolZ EA sy}
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2 ELISA kit(Y & x=3A| o] o154, Sizuoka, Japan)E
A}-8-8}e] Microplate reader(Model 1550, Bio-Rad Co.,
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Table 3. Effects of potato polyphenolics and chlorogenic acid on body weight, food intake, relative liver weight

CONY CHOL CHOL+PP CHOL +CA
Initial body weight(g) 149+3% 149+2 149+2 149%2
Final body weight(g) 260+5 2684 264+3 273+6
Food intake(g/day) 216+02 21.6+0.3 221403 220403
Liver weight(g/100g body weight) 44102 570+0.2° 5.33+£0.2° 54703

YSee the legend of Table 2.
?Values are means+SE of six rats per group.

YBetween the groups, values with different letters are significantly different at p<0.05.
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OHdGZ2| s}

A A el A Absl A e A6 93 DNAZF AFEHAL ] &
wAE ) o Ak e Eol 8-HOdGrF wE o2 w2
T ReE A ok B AP M= AY AT AL
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Table 4. Effects of potato polyphenolics and chlorogenic acid on the liver contents of TBARS and urinary excretion of

8-OHdG in rats

CONY CHOL CHOL +PP CHOL+CA
Liver TBARS(nmol/g) 106+1.97% 132£48° 11837 113+£8.2%
Microsomal TBARS value(Ass)? 60.2+0.9 707+1.1 626+1.3 63.0+2.4
(nmol/mg protein) X 10? 206+1.1 334+31 349+13 354%1.1
Urine 8-OHdG(ng/day/100g body weight) 308+19° 313+13% 420+21° o514

1)See the legend of Table 2.
Values are means=SE of six rats per group.

“Between the groups, values with different letters are significantly different at p<0.05.
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Table 5. Antioxidative activity of potato polyphenol and
chlorogenic acid in the rat microsomal system

in vitro
Potato polyphenol Chlorogenic acid
Content(ng/ml) (%) (%)
Control 100+16" 100£16
40 92+29 95108
80 89+1.8 85+0.38
160 83*3.1 61+22

YValues in the table are the average of four samples.
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