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Abstract

This study was carried out to investigate the effect of Yacon (Polymnia sonchifolia Poepp. & Endl.) powder
on cholesterol-lowering and anti-obesity effects in rats fed a high fat-high cholesterol diet for 4 weeks to
induce hyperlipidemic and obese rat model. Weight-matched male Sprague-Dawley rats were assigned to four
groups according to dietary fat, cholesterol levels and Yacon powder levels. Experimental groups were normal
diet group (N), high fat-high cholesterol diet group (HFC), high fat-high cholesterol diet with 5% Yacon powder
group (HFC-PSL) and high fat-high cholesterol diet with 10% Yacon powder group (HFC-PSH). The body
weight gain and FER were increased by a high fat-high cholesterol diet, but gradually decreased in the Yacon
powder fed groups compared with the HFC group. Food intake was lower in HFC groups compared with N
group. The liver and adipose tissue weights of HFC group were heavier than those of N group, whereas those
of groups administered Yacon powder were gradually decreased. The serum ALT, AST, ALP and LDH activities
elevated by a high fat-high cholesterol diet were significantly decreased by Yacon powder administration. Levels
of serum total cholesterol, LDL-cholesterol, atherogenic index and cardiac risk factor showed a decreasing
tendency in the Yacon powder fed groups compared with HFC group. The serum HDL-cholesterol level decreased
in the HFC group and markedly increased in the Yacon powder fed groups. Levels of total cholesterol and
triglyceride in liver and adipose tissues were lower in Yacon powder administered groups than those in HFC
group. These results suggest that Yacon powder may improve lipid metabolism of serum, liver, and adipose
tissue and potentially reduce lipid storage.
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Table 1. Experimental design

Groups Diet composition

NV Normal diet

HFC? High fat-high cholesterol diet
HFC-PSLY High fat-high cholesterol diet+PSL
HFC-PSH? High fat-high cholesterol diet+PSH

"Modified AIN-93 diet (21).

YHFC-PSL: high fat-high cholesterol diet+5% of Polymnia
sonchitolia Poepp. & Endl. powder.

YHFC-PSH: high fat-high cholesterol diet+10% of Polymnia
sonchifolia Poepp. & Endl. powder.
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Table 2. Composition of experimental diet (g/kg)
Diet composition N HFC HFC-PSL HFC-PSH
Casein 200 200 200 200
L-Methionine 3 3 3 3
Corn starch 500 390 340 290
Sucrose 100 100 100 100
Cellulose 50 50 50 50
Lard 100 200 200 200
Mineral mix" 35 35 35 35
Vitamin mix” 10 10 10 10
Choline chloride 2 2 2 2
Cholesterol — 10 10 10
Yacon powder - — 50 100

'Y AIN-93-MX mineral mixture and AIN-93-VX vitamin mix-
ture (21).
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Table 3. Changes in body weight gain, food intake and food
efficiency ratio of rats fed a high fat-high cholesterol diet
containing P. sonchifolia powder for 4 weeks

Food intake

1 Body weight gain

2)
Groups (g/day) (g/day) FER
N 462+0.199Y 2487+163  0.19%0.01°
HFC 6.71£0.30 21.96+3.80°  0.31+0.01°
HFC-PSL 5.81+0.29 2237+167° 0.26+0.02°
HFC-PSH  564+0.32° 22.61+249"  0.25+0.02"

DSee the legend of Table 1.

?FER (food efficiency ratio): weight gain (g/day)/ food intake
(g/day).

YThe results are mean+SE for 6 rats in each group.

YValues with different superscripts in the same column are
significantly different (p<0.05) among groups by Tukey's
test.
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Table 4. Changes in liver and adipose tissue weights of rats
fed a high fat-high cholesterol diet containing P. sonchifolia
powder for 4 weeks (g/100 g body wt.)

Groups” Liver Epididymal AT? Mesenteric AT
N 3.47+0.24 458+0.32° 3214027
HFC 546+0.17° 7.14+0.38" 4.49+0.29*
HFC-PSL  521+0.12° 5.96+0.15" 3.94+0.19"
HFC-PSH 4.90+0.18 5.67+0.14 3.38+0.23"

USee the legend of Table 1.

?)ATZ adipose tissue.

YThe results are mean+SE for 6 rats in each group.
YValues with different superscripts in the same column are
significantly different (p<0.05) among groups by Tukey's
test.
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Table 5. Activities of ALT, AST, ALP and LDH in serum of rats fed a high fat-high cholesterol diet containing P. sonchifolia

powder for 4 weeks (U/L)
Groups” ALT AST ALP LDH
N 23.00+ 1587 49.65+3.52° 65.15+4.27° 37.77+2.36°
HFC 39.33+3.10° 78.67+5.98° 74.13+5.29° 45.32+351°
HFC-PSL 32.67+2.63" 76.00+6.06™ 71.38+6.19" 4453+2.16™
HFC-PSH 29.17+2.58" 72.84+5.48" 70.93+5.23" 43.82+4.10

ll)See the legend of Table 1.
PThe results are mean+SE for 6 rats in each group.
YValues with different superscripts in the same column are significantly different (p<0.05) among groups by Tukey's test.
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- a1 _ R - The results are mean=SE for 6 rats in each group.
2este] 457 g AA ] H T TAAY R 29 YValues with different superscript in the same column are sig—
2HE g3 WH3+= Table 63 2t} nificantly different (p<0.05) among groups by Tukey's test.
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Table 7. Contents of LDL-cholesterol and HDL-cholesterol,

atherogenic index (Al) and cardiac risk factor (CRF) in serum
of rats fed a high fat-high cholesterol diet containing P.

sonchifolia powder for 4 weeks (mg/dL)
. ) LDL- HDL- 3) "

Groups cholesterol®  cholesterol Al CRE

N 43.834+3.20" 20504+2.05" 1.02+0.09° 2.02+0.09°

HFC 78.60+5.75"  17.67+1.58 3.55+0.25" 4.55+0.35

HFC-PSL 67.27+3.65" 2150+£1.95" 2.37+0.16" 3.37+0.16"
HFC-PSH 60.53+5.66" 24.33+1.71" 1.83+0.08" 2.83+0.18"

DSee the legend of Table 1.

?LDL-cholesterol=total cholesterol— (HDL-cholesterol — tri-
_glyceride/5).

YAl (atherogenic index)= (total cholesterol—HDL-cholester—
ol)/ HDL-cholesterol.

%)CRF (cardiac risk factor)=total cholesterol/ HDL-cholesterol.
:f)The results are mean+SE for 6 rats in each group.
Values with different superscripts in the same column are sig-
nificantly different (p<0.05) among groups by Tukey's test.
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Table 8. Contents of triglyceride and total cholesterol in liver
of rats fed a high fat-high cholesterol diet containing P. son-
chifolia powder for 4 weeks (mg/g, wet weight)

Groupsl) Triglyceride Total cholesterol
N 457+0.2299 25.60+191°
HFC 8.27+0.50% 4353+2.11°
HFC-PSL 7.14+0.37" 32.64+152°
HFC-PSH 6.34+0.44 30.57+2.75"

DSee the legend of Table 1.

YThe results are mean+SE for 6 rats in each group.

YValues with different superscripts in the same column are
significantly different (p<0.05) among groups by Tukey's
test.
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Table 9. Contents of triglyceride and total cholesterol in adipose tissues of rats fed a high fat-high cholesterol diet containing

P. sonchifolia powder for 4 weeks (mg/g, wet weight)
Grouns” Epididymal AT? Mesenteric AT
b Triglyceride Total cholesterol Triglyceride Total cholesterol
N 20.80+1.467 26.14+0.79 35.38+1.20° 23.20+1.23°
HF 3459+251° 31.94+1.85" 40.41 +1.40° 28.29+0.73"
HF-BRL 3251 £2.46™ 28.41+1.48" 38.12+1.85% 27.78+0.63"
HF-BRH 30.24+2.20° 27.15+0.99 36.12+1.50° 25.08+1.51"

DSee the legend of Table 1.

PAT: adipose tissue.

YThe results are mean+SE for 6 rats in each group.

YValues with different superscripts in the same column are significantly different (p<0.05) among groups by Tukey's test.
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