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Effects of Phytoplant Diets on Body Weight, Feces Production, Body Fat,
and Serum Lipid Levels in High-fat Diet-induced Hyperlipidemic Rats
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Abstract This study was performed to evaluate the anti-obesity and lipid-lowering effects of phytoplant diets in rats fed
with a high-fat/cholesterol diet (HFCD). Experimental diet formulae contained various phytoplants such as brown rice,
barley, soybean, germinated brown rice, malt, black bean, sea tangle, and/or dietary fibers including polydextrose, garcinia
combogia, glucomannan, L-carnitine, and chitosan. Male Sprague-Dawley rats were fed with a HFCD for 6 weeks and then
fed with a HFCD with/without phytoplants for another 6 weeks. Rats fed with phytoplant diets showed lower body weights,
liver weights, visceral fat levels, and blood lipid levels compared to those of rats fed with HFCD alone. In addition, rats
administered phytoplant diets showed increased daily feces production during the second experimental phase. These results
suggest that phytoplant diets improve body weight, feces production, adipose tissue weight, and lipid metabolism.
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Table 1. Formulation ratio of the experimental diets in the
second period

Formulation ratio (%)

Materials

A B C
Brown rice 15 15 15
Germinated brown rice 5 5 5
Barley 15 15 15
Malt 5 5 5
Soybean 10 10 10
Black bean - 5 5
Sorghum - 3 3
Black sesame - 3 3
Cabbage - 3 3
Kelp - 6 6
Sea tangle - - 3
Carrot - - 3
Burdock (weed) - - 3
Green tea - - 3
Shiitake mushroom - - 3
Pumpkin - - 3
Apple - - 3
Plantago asiatica extract - - 3.5
Polydextrose - - 3
Garciacombogia (HCA) - - 0.5
Glucomannan - - 1.0
L-Carnitine - - 0.5
Chitosan - - 0.5
AIN-diet” 50 30 -

DAIN-93G diet as negative control group during the experimental
period ingredients (g/kg diet): corn starch 397.486, sucrose 100.00,
dextrose 132.00, casein 200.00, soybean oil 70.00, cellulose 50.00,
mineral mixture 35.00, vitamin mixture 10.00, choline bitatrate 2.50,
L-cystine 3.00, t-butylhydroquinone 0.014.
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A FAALS g2 Y Y 2748 kit (Sigma Co,
St. Louis, MO, USA)E A3} triglyceride reagents ©]-8-3h
enzymatic method® 2 4] ¥ 2-&3}8HE4]7] ADVIA 1650
(Bayer, Tarrytown, NY, USA)Z 2433t} 84 = S 2HE
SFe RudelZ} Morris(12)2] Bl 2] A3} cholesterol reagents
£ 0]&3t enzymatic methodZ #4323, high-density lipopro-
tein (HDL)-Z#|2HE &} LDL-Z8|~HE 32 Noma 5
(13)2] Al #3531 HDL-ZY|ZHIE reagents ©]8-8t enzymatic
method= #43t] 2-5318H24]7] ADVIA 165022 Z783151tt.
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7 57 (gastrointestinal transit time)S Park 5(14)2] WY
of wat A3 125} 0| carmine red (Sigma, St. Louis, MO,
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Table 2. Experimental design

FaAY g3 479

Group Initial wt. (g) Basal Diet (1* phase, 6 wks) Formulated Diet (2™ phase, 6 wks)
A 94.3+4.1 HFCD? Formulated Diet 50%-+AIN diet 50%
B 93.0+£2.0 HFCD Formulated Diet 70%+AIN diet 30%
C 93.6+1.8 HFCD Formulated Diet 100%

D 92.1£2.6 HFCD HFCD as positive control
E 93.4+3.0 Rat Chow® Rat Chow as negative control

YValues are mean£SD.
f)HFCD: high-fat and cholesterol diet (lard, cholesterol, corn=10:2:1)
JRat commercial chow (AIN-93G diet)

SAEN

EAEAE SPSS program (SPSS Inc., Chicago, USA)S ©]&
ato] H@d FEAH(meantSD)E AAAL, 7+ APE #9
AL Ao A357gXel 3l one-way ANOVA 4% Dun-
can’s multiple range testg ©]-83td p<0.05 FTolA Feld 4
& AAEIRoH, A3 1719 27]1¢] wiHEF ¥stE Student -
test2 A 3T
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of AEA HoRAPES 677 Fg A3 2] dF ] HHE
£ Table 33 2t} A8 67 & FEAFLE HFCD HZ2Z(D)°)
573802 7P =9k, Ankae] UlERE([E)e] 5436g A=A
20|12 A BT (A, B, O Z+z} 494.1, 511.8, 497.6 g E HFCD
iz D)l Hlste] A4 oA HUTH(p<0.05). 45
Al (weight gain, g/day)y 2154 2ol dE+H(143, 2.22, 225 )
o] HFCD t&i(4.16 g) Blwd o FojF o= Jdt(p<0.05).
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Table 3. Effect of formulated diet on body weight and diet intake
in rats fed with high fat diet

Group” Initial wt. Final wt. Wt. gain Diet intake
© (® (g/day) (g/day)
A 413.1%17.7  494.1428.9°  1.43+2.51°  27.29+4.15°
B 430.6+352  511.8+50.1"  2.22+0.76™  25.49+1.45%
C  402.6+29.7 497.6+382°  225+1.44% 27.68+1.04°
D 437.8429.6  573.8+472°  4.16£0.79°  23.82+1.50
E  407.9436.8 543.6£50.9" 3.48+1.48" 25.11+2.56"

Values are meantSD (n=10).

Values within a column with different superscript letters are
significantly different at p<0.05.

YA: Formulated Diet 50%+AIN diet 50%, B: Formulated Diet 70%+
AIN diet 30%, C: Formulated Diet 100%, D: HFCD, E: Rat
commercial chow (AIN-93G diet)

3 1stphase
@R 2nd phase

Fecal amount (g)

A B CDE

Fig. 1. Effect of formulated diet on fecal amount in rats fed with
high fat diet. Values are mean+SD (n=10). *p<0.05 vs. 1st phase;
ns, not significant. A: Formulated Diet 50%+AIN diet 50%, B:
Formulated Diet 70%+AIN diet 30%, C: Formulated Diet 100%, D:
HFCD, E: Rat commercial chow (AIN-93G diet)

A B CDE

3.75he2 7P wgky, HFCD & (D)l 6.50 hoZ 713
ATt AEA 2o)ZAEFAAM CE2 4.50heE F izl
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Table 4. Effect of formulated diet on gastrointestinal transit time
in rats fed with high fat diet

Group Fecal water Dried fecal wt. Gastrgiqtestinal
content (%) (g/g of stool) transit time (h)

A 25.89+5.96" 0.74+0.06™ 3.75+0.29¢

B 39.02+9.79" 0.61+0.10° 5.88+0.63*

C 56.63+6.06 0.43+0.06° 4.50+0.41%

D 23.16+3.20° 0.77+0.03* 6.50+1.08"

E 33.4247.84™ 0.67+0.08* 5.25+0.87"

Values are mean+SD (n=10).

Values within a column with different superscript letters are
significantly different at p<0.05.

YA: Formulated Diet 50%+AIN diet 50%, B: Formulated Diet 70%+
AIN diet 30%, C: Formulated Diet 100%, D: HFCD, E: Rat
commercial chow (AIN-93G diet)

" not significant

Table 5. Effect of formulated diet on adipose tissue weight and
intestinal length in rats fed with high fat diet

Adl(l; ls gélsgsg? &:: )1gh t Intestinal length (cm)
Group"
EFP? repy Small - Large
Intestine Intestine
A 0.46£0.08"  1.06+0.15° 128.2+7.37° 16.11£3.19®
B 0.47+0.08"  1.09+0.28" 129.8+8.95" 15.63+3.23®
C 0.46£0.10°  1.03+£0.28" 138.9+3.75" 17.62+2.08°
D 0.78+0.18°  1.66+0.44* 131.6+9.10" 14.78+2.51°
E 0.57£0.21°  1.30£0.33° 129.5+8.90° 15.23+1.95%

Values are mean+SD (n=10).

Values within a column with different superscript letters are
significantly different at p<0.05.

YA: Formulated Diet 50%+AIN diet 50%, B: Formulated Diet 70%
+AIN diet 30%, C: Formulated Diet 100%, D: HFCD, E: Rat
commercial chow (AIN-93G diet)

JEFP: epididymal fat pad

JRFP: perirenal fat pad
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Fig. 2. Effect of formulated diet on liver weight in rats fed with
high fat diet. Values are mean+SD (n=10). *»<0.05 vs. D group;
#p<0.05 vs. E group. A: Formulated Diet 50%+AIN diet 50%, B:
Formulated Diet 70%+AIN diet 30%, C: Formulated Diet 100%, D:
HFCD, E: Rat commercial chow (AIN-93G diet)
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Table 6. Effect of formulated diet on serum lipids in rats fed with high fat diet
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Serum lipid profiles (mg/dL)

Group”
TC? TGY HDL? LDLY AI?
A 49.7+5.79° 68.0£18.4% 23.0+£3.06™ 12.3+3.40% 1.17+0.11°
B 462+6.21° 88.8+£34.4% 21.5+3.60 10.1+4.28% 1.16+0.16°
C 50.6+6.96" 63.1£9.95¢ 23.6+3.98 14.4+3.06° 1.16+0.12°
D 74.1+13.5% 125.8+£36.8° 20.7+3.77 28.2+10.4* 2.61+0.57*
E 47.8+11.2° 93.9+24.7° 22.4+5.40 8.70+3.06° 1.14+0.16°

Values are meantSD (n=10). Values within a column with different superscript letters are significantly different at p<0.05.
YA: Formulated Diet 50%+AIN diet 50%, B: Formulated Diet 70%+AIN diet 30%, C: Formulated Diet 100%, D: HFCD, E: Rat commercial chow

(AIN-93G diet)

ITC: total cholesterol, *TG: triglyceride, PHDL: high-density lipoprotein cholesterol, YLDL: low-density lipoprotein cholesterol, ®Al: atherogenic

index (AI=[TC-HDL]/HDL)
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