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Effect of Diets with Red Yeast Sweet Potato Powder Supplement on
Fecal Amount and Lipid Metabolism in Rats Fed a High—fat Diet
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Abstract

This study was performed to investigate the effects of a diet with a red yeast sweet potato supplement on
fecal amount and lipid metabolism in male Sprague-Dawley rats fed a high-fat diet for 10 weeks. Rats were
fed a high-fat diet (15% fat) with additional lard (7%) and cholesterol (1%) based on AIN-93G basal diet (7%
fat) for 6 weeks during the first phase. In the second phase, which lasted 4 weeks, the rats divided into four
experimental groups which were composed of a high-fat diet group as a control (CON), a high—fat diet with
5% white-fleshed sweet potato supplement group (WFSP), a high—fat diet with 5% red yeast sweet potato supple—
ment group (RYSP), and a high—-fat diet with 5% purple-fleshed sweet potato supplement group (PFSP). The
fecal amount of group RYSP increased significantly during the second phase compared to the other groups
(p<0.05). The fecal total cholesterol (TC) and triglyceride (TG) content of group RYSP were also highest among
all experimental groups. The serum TC and TG were shown to have the lowest levels in the group RYSP,
and LDL-cholesterol levels were significantly decreased in groups RYSP and PFSP than in group CON (p<0.05).
These results indicate that supplementation with red yeast sweet potato seemed to be effective in increasing
feces and fecal lipid excretion, and also in decreasing serum lipid levels in rats fed a high-fat diet.
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Table 1. Experimental design for animal study
Treatment

Do
Group™ (n=10) 1st phase (6 weeks)

2 nd phase (4 weeks)

CON
WFSP basal diet” (92%)+lard (7%)+ cholesterol (1%)
RYSP — high fat diet (HFD)

PFSP

HFD (1009, control)

HFD (95%)+WFSP powder (5%)
HFD (95%)+RYSP powder (5%)
HFD (95%)+PFSP powder (5%)

})CONZ control, WEFSP: white-fleshed sweet potato, RYSP: red yeast sweet potato, PFSP: purple-fleshed sweet potato.
YBasal diet (AIN-93G) 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-cystein 3.00, t-butylhydroquinone 0.014.

Table 2. Proximate compositions of the experimental diet added with sweet potato powder

Experimental diet?

Component CON WESP RYSP PRSP
Calorie (kcal/100 g) 401.4142.97° 400.39+6.33 399.0849.02 399.2246.77
Moisture (g/100 g) 8.59+0.33™ 8.73+0.52 8.98+0.07 9.20+0.53
Crude fat (g/100 g) 14.33+0.61™ 14.2340.71 14.10+0.92 14.49+0.50
Crude protein (g/100 g) 19.3641.18%° 19.414+0.84 18.86+1.71 19.94+1.47
Crude ash (g/100 g) 8.97+0.43" 9.08+0.87 8.83+0.70 9.12+0.35
Carbohydrate (g/100 g) 48754154 48.55+0.39 49.23+2.12 47.25+1.20
Dietary fiber (g/100 g) 16.5940.27% 1851+1.05" 19.73+0.13" 17.7440.26"
Calcium (mg/100 g) 2238.24+95.80" 2266.74+135.72" 2116.59+95.05 2380.14+28.04°
Phosphorus (mg/100 g) 796.73+21.75" 760.85412.98" 748.97+10.95" 760.91+18.86"

Values are mean+SE (n=10).
4”See the 2nd phase in Table 1.
Not significant.

YValues within a row with different superscript letters are significantly different at p<0.05 by Duncan’s multiple range test.
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Table 3. Analytical methods of blood chemicals
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Item Method Sample Reagent Analyzer

TCY Enzymatic method Serum Cholesterol reagents ADVIA 1650 (Bayer, Shiga, Japan)
(Bayer, Pittsburgh, PA, USA)

HDL-C? Enzymatic method Serum Direct HDL-cholesterol (Bayer) ADVIA 1650 (Bayer)

LDL-C? EIA” Serum  LDL-cholesterol (Bayer) ADVIA 1650 (Bayer)

TG Lipase, GK®, GPO” Serum Triglyceride reagents (Bayer) ADVIA 1650 (Bayer)

colorimetry

Insulin ECLIAY Serum Human insulin-specific RIA kit Modular analytics E170
(Linco, St. Charles, MO, USA) (Roche, Mannheim, Germany)

Leptin RIAY Serum Human leptin RIA kit (Linco) v-counter COBRA 5010 Quantum

(Packard, Meriden, CT, USA)
Glucose Enzymatic method Serum Glucose hexokinase (Bayer) ADVIA 1650 (Bayer)

DTC: total cholesterol. 2)HDL—_CI high—-density lipoprotein-cholesterol. JLDL-C: low-density lipoprotein—cholesterol.
YEIA: enzyme immunoassay. ITG: triglyceride. 9GK: glycerokinase.
"GPO: L-a-glycerol phosphate oxidase. ®ECLIA: electrochemiluminescence immunoassay. YRIA: radioimmunoassay.
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Table 4. Effect of diets added with red yeast sweet potato powder on weight gain, diet intake and FER in rats fed high fat
diet (1st phase)

Group” Initial wt. (g) Final wt. (g) Weight gain (g/day) Diet intake (g/day) FER?
CON 103.446.0" 403542515 7.14+1.90N 25.68+1.31° 0.281+0.082"°
WFSP 108.745.9° 4285+31.9 7.61+2.00 27.97+1.31° 0.274+0.075
RYSP 109.2+3.8° 42794258 7.59+2.00 27.71+1.76° 0.277+0.079
PFSP 104.9+3.2" 416.94+239 7.4342.02 26.654+1.13" 0.28140.082
Values are mean+SE (n=10).
YSee Table 1.

?)FER (feed efficiency ratio)=weight gain/diet intake.
YValues within a column with different superscript letters are significantly different at p<0.05 by Duncan’s multiple range test.
Not significant.

Table 5. Effect of diets added with red yeast sweet potato powder on weight gain, diet intake and FER in rats fed high fat
diet (2nd phase)

Group" Initial wt. (g) Final wt. (g) Weight gain (g/day)  Diet intake (g/day) FER”
CON 4035425159 492.6+31.3% 3.18+1.05™ 25.394+2.76™° 0.136+0.021™
WFSP 4285+31.9 531.54+55.8 3.68+1.27 28.07+4.72 0.141+0.027
RYSP 42794258 518.6+41.6 3.24+1.15 27.4243.78 0.13040.021
PFSP 416.9+289 515.2+46.6 351+1.01 26.43+3.44 0.142+0.038

Values are mean+SE (n=10).

YSee Table 1.

?FER (feed efficiency ratio)=weight gain/diet intake.
YNot significant.
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Table 7. Effect of diets added with red yeast sweet potato powder on adipose tissue weight and length of intestine in rats

fed high fat diet

Adipose tissue weight (g/100 g of body weight)

Length of intestine (cm/100 g of body weight)

1)
Grroup EFP? RFP? BAT? Small intestine Large intestine
CON 0.70+0.17% 1.03+0.27"% 0.1640.04" 124.347.29™° 23.14+2.80°
WFSP 0.77+0.25 1.1740.46 0.1440.02% 128.845.79 25.97+1.79"
RYSP 0.7440.17 1.03+0.34 0.15+0.03™ 130.65.97 26.76+1.78"
PFSP 0.70+0.16 1.10+0.34 0.1240.04° 125.0+10.90 23.15+152°

Values are mean+SE (n=10).

USee Table 1. YEFP: epididymal fat pad. YRFP: perirenal fat pad. YBAT: brown adipose tissue.

“Not significant.

9Values within a column with different superscript letters are significantly different at p<0.05 by Duncan’s multiple range test.
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Table 8. Effect of diets added with red yeast sweet potato powder on fecal lipid levels in rats fed high fat diet

Concentration (mg/g of feces)

Total excretion amount (mg/day)

1)
Group TC TG TC TG
CON 5.04+1.13" 2.2840.57% 96.37+21.52" 43.56+10.92"
WESP 5.8340.95" 2.56+0.64 142.64423.17° 62.56+15.65"
RYSP 6.05+1.71% 278+1.21 157.45+44.60° 72.40+31.37*
PFSP 4.47+0.87° 2.2040.80 92.36418.00" 45.47+16.51"
Values are mean+SE (n=10).
USee Table 1.

PValues within a column with different superscript letters are significantly different at p<0.05 by Duncan’s multiple range test.

INot significant.
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Table 9. Effect of diets added with red yeast sweet potato powder on serum lipid, hormone and glucose levels in rats fed

high fat diet

Crows! Lipid profiles? (mg/dL) Hormone (ng/mL) Glucose
roup TC HDL-C LDL-C TG Insulin Leptin (mg/dL)
CON 737042459 10.10+3.21""  11.10+3.38" 69.20+22.76™ 0.24+0.15" 49542577 74.60+8.13°
WESP 75.30+12.51 13.00+2.05 9504242  73.60+15.56 0.81+0.43" 369+1.20°  84.80+8.77"
RYSP 59.204+10.82 11.4041.43" 7.8042.97° 57.00+13.76" 0.4340.22" 57844317 86.90+7.78"
PFSP 60.90410.77 11.30+2.11% 7.80+1.55" 64.80+11.11% 1.0740.45° 6.81+3.69" 96.20410.48"
Values are mean+SE (n=10).

YSee Table 1.

PTC: total cholesterol, HDL~C: high—density lipoprotein-cholesterol, LDL~C: low—density lipoprotein—cholesterol, TG: triglyceride.

Not significant.

YValues within a column with different superscript letters are significantly different at p<0.05 by Duncan’s multiple range test.
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