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ABSTRACT

The anti-obesity effects of fermented black bean were tested with mice fed a high fat diet for seven weeks. Body weight
gain and feed efficiency ratio (FER) in the high fat diet control (HC) group were markedly higher, compared with those of
the normal control (NC) group, but were significantly lower in the 2% black bean powder supplemented high fat diet (BB)
group and 2% black bean powder fermented by M. pilosus supplemented high fat diet (BBM) group, compared with those
of the HC group. Food intake in the HC and BB groups was significantly lower than that of the NC and BBM groups. Wa-
ter intake in the HC group was significantly lower than that of the NC group, but was higher in the BB and BBM groups,
compared with that of the HC group. On the other hand, relative liver and kidney weight in the HC group was lower than
that of the NC group, but was higher in the BB and BBM groups, compared with that of the HC group. In addition, whereas
epididymal fat weight in the HC group was markedly higher than that of the NC group, it was significantly lower in the BB
and BBM groups, compared with that of the HC group. Meanwhile, hepatic GSH in the HC group was significantly lower
than that of the NC group, but was slightly higher in the BB and BBM groups, compared with that of the HC group. Al-
though hepatic LPO in the HC group was dramatically higher than that of the NC group, it was significantly lower in the
BB and BBM groups, compared with that of the HC group. In addition, serum TG, total cholesterol, and LDL-cholesterol
in the HC group was significantly higher than that of the NC group, but was significantly lower in the BB and BBM groups,
compared with that of the HC group. On the contrary, HDL-cholesterol in the HC group was significantly lower than that
of the NC group, but was higher in the BB and BBM groups, compared with that of the HC group. In addition, activity of
XOR D type in the HC group was lower than that of the NC group, but was slightly higher in the BB and BBM groups, com-
pared with that of the NC group. Activities of ROS scavenging enzymes, such as SOD, GPX, and GST in the HC group were
significantly lower than those of the NC group, but were significantly higher in the BB and BBM groups, compared with
those of the HC group. In addition, serum ALT activity in the HC and BB groups was higher than that of the NC group, but
was significantly lower in the BB and BBM groups, compared with that of the HC group. In histopathological findings, he-
patic fat accumulation in the HC group was higher than that of the NC group, but was lower in the BBM group, compared
with that of the HC and BB groups. In particular, antiobese, hypolipidemic, and antifatty liver effect of black bean powder
fermented by M. pilosus was specifically higher than that of non-fermented steamed black bean. In conclusion, the con
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stituents of black bean fermented by Monascus pilosus have been proven to not only inhibit obesity and hyperlipidemia
but also decrease hepatic fat accumulation in high fat diet-induced obese mice. (Korean J Nutr 2013: 46(1): 5 ~ 14)
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Table 1. Experimental groups and ingredients of diets
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Experimental groups”

Ingredients
NC HC BB BBM
Pellet stew (5L79 diets)” 100 62.5 60.5 60.5
Lard - 37.5 37.5 37.5
Steamed black bean (SBB) - - 2.0 -
SBB fermented by M. pilosus - - - 2.0

1) NC: normal control group, HC: high fat diet control group, BB: 2% steamed black bean powder supplemented high fat diet
group, BBM: 2% black bean powder fermented by M. pilosus supplemented high fat diet group 2) The diets for animal experiments
manufactured in the PMI Nutrition, LLC, Brentwood, MO, USA. Guaranteed analysis: crude protein 18%, crude fat 5%, crude fiber 5%,

ash 8%
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Table 2. Effects of black bean fermented by M. pilosus on body weight gain and feed efficiency ratio of mouse fed high fat supple-

mented diets for 7 weeks

Experimental plots"”

Measurements
NC HC BB BBM

Initial body weight (g) 26.88 + 1.93" 28.58 + 1.39 29.30 + 1.84 28.72+1.76

Final body weight (g) 38.84 + 451" 55.18 + 3.75° 50.82 + 2.83% 47.28+2.76°
Feed intakes (g/week) 31.63+1.34° 27.38 + 1.95° 27 .43 +2.33° 34.97+1.45°
Weight gain (g/week) 1.71 +0.20° 3.80 £ 0.2¢° 3.07 +0.31% 2.65+0.25°
Water intakes (mL/week) 27.76 +1.22° 22.31 +1.35° 25.04 +2.07% 27.56+1.85°
FER” 0.05 +0.02° 0.14 +0.02° 0.11 £0.02% 0.08+£0.02*

1) See table 1 2) Feed efficiency ratio  3) Not significant  4) Values are mean + standard deviations (n = 6), different superscripts

in the same row indicate significant differences (p < 0.05)

Table 3. Effects of black bean fermented by M. pilosus on organs weight and content of fat around epididymis in mouse fed high

fat supplemented diets for 7 weeks (% against body weight)
Organs Experimental groups’
NC HC BB BBM
Liver 3.88 +0.24 3.26 +0.25° 3.54 +0.35% 3.96 +£0.36°
Kidney 1.41 £0.18° 1.03 +£0.20° 1.22+0.17% 1.35+0.13°
Heart 0.48 +0.07* 0.39 +0.11 0.43 +0.06 0.49 +0.06
Fat around epididymis 2.39 +0.65° 5.79 +£0.53° 4.53 +0.46° 432 +0.44°

1) See table 1
ences (p<0.05) 3) Noft significant

2) Values are mean + standard deviations (n = 6), different superscripts in the same row indicate significant differ-
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Fig. 1. Effects of black bean fermented by M. pilosus on the con-
tent of glutathione (GSH) and lipid peroxide (LPO) in the liver of
mouse fed high fat diets for 7 weeks. Values are Mean =+ standard
deviation (n = ¢), different superscripts on the bars indicate sig-
nificant difference (p < 0.05). Units of GSH and LPO are represent-
ed as umole/g tissue, respectively.
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Fig. 2. Effects of black bean fermented by M. pilosus on the con-
tent of triglyceride (TG), total cholesterol, HDL-cholesterol and
LDL-cholesterol of in serum of the mouse fed high fat diets for 7
weeks. Values are Mean =+ standard deviation (n = 4), different
superscripts on the bars indicate significant difference (p < 0.05).
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Fig. 3. Effects of black bean fermented by M. pilosus on the activi-
fies of hepatic XOR D and O type enzyme in the mouse fed high
fat diets for 7 weeks. Values are Mean + standard deviation (n =
6), different superscripts on the bars indicate significant difference
(p <0.05). Units of XOR D type and O type activity are represent-
ed as uric acid nmole/min/mg protein, respectively.
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Fig. 4. Effects of black bean fermented by M. pilosus on the activi-
ties of hepatic SOD, GST, GPX and serum ALT in the mouse fed
with high fat diets for 7 weeks. Values are Mean * standard de-
viation (n = 6), different superscripts on the bars indicate signifi-
cant difference (p < 0.05). Units of SOD, GST, GPX and ALT are rep-
resented as U/mg protein, thioether nmole/min/mg protein,
NADPH nmole/min/mg protein and Karmen units, respectively.
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Fig. 5. Light microscopic photographs of liver tissue (bar: 30 um) of mouse fed black bean fermented by M. pilosus supplemented
high fat diets for 7 weeks (HE stain). See Table 1. C: central vein. Arrows (H1 and, H2) in HC: focal infiltration of inflammatory cells.
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