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ABSTRACT

In this study, we designed to confirm the dietary effect of anti-obesity of fermented soybean curd residue (FSCR; SCR-
Meju; Biji-meju) by A. oryzae, which is well known as a Korean traditional meju microbe. We observed that body weight
gain, serum and hepatic lipid profile, as well as the activity of ROS generating enzyme and ROS scavenging enzyme in
high-fat diet induced obese mice fed experimental diet (SCR and SCR-meju). Body weight gain and epididymal fat weight
of HC (high-fat diet control) was markedly higher than that of NC (Normal control). Conversely, body weight gain and
epididymal fat weight of the SCR (Biji) and SCR-meju (Biji-meju) group was significantly lower than that of HC; these
of the SCR-meju group was lower than that of the SCR group. Furthermore, serum TG and total-cholesterol and LDL-
cholesterol contents of SCR and SCR-meju groups were lower than that of HC, and HDL-cholesterol level of the SCR-
meju group was significantly higher than that of HC. In conclusion, although precise mechanisms of the antiobese effects
of SCR-meju in this study are unknown, the present study provides an experimental evidence that SCR-meju may pre-
vent obesity and obesity related metabolic syndromes, such as hyperlipidemia, hypertension and diabetes, and liver dis-
ease by high-fat diet. Nevertheless, further study in this filed will be needed. (J Nutr Health 2013; 46(6): 493 ~ 502)
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‘ Soybean curd residue (Wet-SCR)

‘ Sun drying for 2—3 days

‘ Adjusting moisture content (41.17%)

‘ Putting it info a PP bag with air filter

‘ Autoclaving at 121 for 90 min

‘ Starter of A. oryzae

‘ Cooling until room temperature

‘ Inoculation (10%, v/w) ‘

Drying at 40 ‘ ‘

‘ Fig. 1. Preparation procedure of

fermented soybean curd residue

‘ Fermentation at 30 for 10 days ‘
‘ Drying at 40 for 2 days
SCR \ FSCR (SCR-meju)

(SCR-meju).



Journal of Nutrition and Health (J Nutr Health) 2013; 46(6): 493 ~ 502 / 495

ZH|2] 100 gof| tiste] 2 70 mLe] vl&= 7fste] 7k
S AL17%E 2-3 thEoll 2 LE©| polypropy-

P) bagell 500 g& @1l Ho & H air filter7} H-2H=
5o 121014 903t At & 20T 2 W2zt
A. oryzaes PD-broth (Difco, Becton, Dickinson and
Co, Sparks MD, USA) 50 mL (108 cells/mL)ol|A 747k 25C
O X1 uieF7 1ol A viFRE the Akt H|X|o]| F4Este] 25T
of| A 1097t v eFstaL Bl4=sto, 50Tl 287 AxA1AH 50
mesh Y&r 2 EU3}sto] H]ZHF (FSCR; SCR-meju)= A
Z3F9 ) SCR-mejult HlwsE] €8t &L= 121Co)A4] 90
EZb A vkE BiR]E 50TolA] 287 AxA171 A (SCR)
[e]

rlo o ;a

2 39k
S=4d
AF TR0 42 o] HA|FE 21~24 ¢2] ICR (Crljori: CD-

1), SPF/VAF outbred mice (Orient Ltd., Sungnamsi, Korea)
£ FJsfo] 7= AR (579 diets: PMI Nutrition, LLC, Brent-
wood, MO, USA)& 1547t 340l 2-SAI71 T3 Ago|
AHESEITE AT Ao 240 Table 13+ Zro] 7] ALERE
< ol AAle] dixt (NO), 712 AR lard 35% 23F
g ARRS Foldt LAAe] ti2t (HO), 71-3Akze] lard
35%%}F SCR 2% E33F ALRE H0I8 & (SCR), 712 ALz
lard 35%%} SCR-meju 2% <33t AFRE J993F o+ (SCR-
muju) 5 471 7 2]/ &= vHro] 8527 ARSItk
2]o]&= Feeds Lab Co (Guri-si, Gyeonggi-do, Korea)®l| £]=]
sfol Alzsigten, 4colA BashEA u Axg Aolg
T3kt Ad5E-2 stainless steel cageof 6FFA] ol
AHSBIAT, % 23 + 27, S 60 + 5%E ZASIACE B
W7l 12417 7 o= ARG, A7 Aol S84
A5 AR B B SR8 0l (WKU

Table 1. Experimental groups and ingredients of diets (%)
Ingredients Experimental groups”

NC HC SCR SCR-meju
Pellet stew (5L79 diets)” 100 65 63 63
Lard - 35 35 35
Soybean curd residue (SCR)” - - 2 -
SCR fermented by A. oryzae” - - - 2

1) NC: normal control group, HC: high fat supplemented con-
frol group, SCR: soybean curd residue supplemented high fat
diet group, SCR-meju: SCR fermented by A. oryzae supplement-
ed high fat diet group  2) The diets for animal experiments man-
ufactured in PMI Nutrition, LLC, Brentwood, MO, USA. Guaranteed
analysis: crude protein 18%, crude fat 5%, crude fiber 5%, ash 8%
3) Moisture 3.28%, crude protein 20.34%, crude fat 8.72%, carbo-
hydrate 23.94%, fioer 40.81%, ash 2.91% 4) moisture 3.45%, crude
protein 16.55%, crude fat 7.95%, carbohydrate 29.07%. fiber 39.95%,
ash 3.03%
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Table 2. Effects of SCR and SCR-meju supplemented high fat diets on body weight gain and feed efficiency ratio of mouse fed for 8

weeks
Meosurements Experimental plots”

NC HC SCR SCR-meju
Initial body weight (g) 30.70 + 1.45"™ 30.60 + 1.53 32.40 +1.38 31.00 + 1.40
Final body weight (g) 36.70 +2.21° 44.49 +2.30° 43.22 +2.09° 37.75 +2.24°
Feed intakes (g/week) 41.92 +2.24" 40.40 + 2.19 41.68 +2.32 40.88 + 2.40
Calorie intakes (kcal/week) 156.36 + 8.36° 225.22 +12.21° 233.37 + 12.43° 228.90 + 13.44°
Weight gain (g/week) 0.75+0.04° 1.74 + 0.09° 1.35+0.07° 0.84 + 0.05°
Water intakes (mL/week) 62.00 + 4.96° 33.20 +3.21° 35.24 +2.98° 39.20 +3.75°
FER? 0.02 +0.00° 0.04 +0.01° 0.03 + 0.005° 0.02 +0.00°

1) See Fig. 1 and Table 1.

2) Feed efficiency ratio = Weight gain/Feed intakes 3) Values are mean + standard deviations (n = 6),
different superscripts in the same row indicate significant differences (p < 0.05).

4) Not significant
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Fig. 2. Effects of SCR and SCR-meju supplemented high fat diets
on the changes in body weight gain (% against initial) of mouse
fed for 8 weeks. See Fig. 1 and Table 1. Values are means (n = 6),
and the values of the final week are mean + standard deviations
(n = 6). Different superscripts on the final week indicate significant
differences (p < 0.05).
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Table 3. Effects of SCR and SCR-meju supplemented high fat di-
ets on organs weight of mouse fed for 8 weeks
(relative % of body weight)

Experimental plots”
NC HC SCR
4.43 +0.19™” 409 +0.20° 4.52+0.21°
1.97 £0.11°  1.48+0.07° 1.70 +0.09"
0.58 +0.03* 0.53+0.03° 0.57 +0.04°
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Testis

1) See Fig. 1 and Table 1. 2) Values are mean + standard devi-
ations (n = 6), different superscripts in the same row indicate sig-
nificant differences (p <0.05).
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Fig. 3. Effects of FSCR supplemented diets on the weight of fat
around epididymis in mouse fed for 8 weeks. See Table 1. Values
are mean =+ standard deviations (n = 5), different superscripts in
the figures indicates significant differences (p < 0.05).
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Table 4. Effects of SCR and SCR-meju supplemented high fat diets on the content of serum lipid profiles in mouse fed for 8 weeks

Measurements NC" SCR? SCR-meju?

TG (mg/dL) 87.36 + 2.94” 115.06 + 6.15° 74.15 + 433 71.17 +3.95°

TC (mg/dL) 136.20 +7.22° 233.75 +9.37° 203.38 + 8.26° 186.78 + 9.75°

HDL-C (mg/dL) 54.24 +3.18° 43.44 +3.12° 48.40 +2.97" 52.40 + 2.88%

LDL-C (mg/dL)” 64.49 + 3.22° 167.30 = 8.37° 140.15+7.01° 120.15 + 6.01°

AlY 1.51 +£0.09° 4.38 +0.26° 3.20+0.1¢° 2.56 +0.13°

—4) See Table 1. 5) LDL-cholesterol = total cholesterol —
lesterol — HDL-cholesterol) / HDL-cholesterol
row indicate significant differences (p < 0.05).

(triglyceride / 5 + HDL-cholesterol)
7) Values are mean + standard deviations (n = 5), different superscripts in the same

6) Al: altherogenic index = (Total cho-
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Fig. é. Effects of SCR and SCR-meju supplemented high fat diets
on the serum ALT activity in mouse fed for 8 weeks. See Table 1.
Values are mean + standard deviations (n = 5), different super-
scripts in the figures indicates significant differences (p < 0.05).
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Fig. 8. Light microscopic photogra-
phs of liver fissue (bar: 25 um) of mou-
| se fed with experimental diets for 8
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