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Abstract

This study was conducted to investigate the cholesterol lowering effect and weight reduction of autoclaved soy
flour, cheonggukjang and doenjang, which are fermented using Bacillus subtilis DJI, in rats fed a
high-fat/high-cholesterol diet. Male Sprague-Dawley rats weighing 250 g, were divided into five groups; a normal
diet group (N), a high-fathigh-cholesterol diet group (HFC), a high-fat/high-cholesterol diet with 5% autoclaved
soy flour group (HFC-S), a high-fat/high-cholesterol diet with 5% cheonggukjang group (HFC-CJ), and a
high-fat/high-cholesterol diet with 5% deonjang group (HFC-DJ). The body weight gain and adipose tissues weights
increased in rats fed a high-fat/high-cholesterol diet, but decreased significantly in rats fed autoclaved soy flour,
cheonggulkjang and doenjang, compared with the HFC group. Food intake was lower in the all HFC groups (HFC,
HFC-S, HFC-CJ and HFC-DJ) than that of the N group, However, there was no differences in the food intake
between HFC diet groups. Serum triglyceride level increased with a high-fat/high-cholesterol dietgroup whereas
HFC-CJ and HFC-DJ groups were markedly decreased serum triglyceride levels compared with N group. Levels
of serum total cholesterol and LDL-cholesterol, and level of total cholesterol in the liver were significantly lower
in the HFC-S group, the HFC-CJ group and the HFC-DJ group than that of the HFC group, but exerted no significant
change between the HFC groups on levels of total lipid and triglyceride in the liver. Fecal total lipid content increased
in the HFC-CJ group and the HFC-DJ group than those of the HFC group and HFC-S group. The activities of
heparin-releasable lipoprotein lipase (HR-LPL) and total-extractable LPL in adipose tissues decreased in the HFC-S
group, the HFC-CJ group and the HFC-DJ group compared with the HFC group. These results suggest that dietary

cheonggukjang and doenjang may exert cholesterol-lowering effect and prevent obesity.
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Table 1. Proximate compositions of casein, freeze dried autoclaved
soy flour, Chungkukjang and Deonjang

(% dry basis)

Ingredients ~ Casein Asg‘y‘”}md Chmgﬂ’(flkjmg DI Doenjang
Moisture 523 496 215 569
Crude protein 89.70 355 424 3628
Crude lipid 052 15.80 20.60 17.40
Ash - 4T 570 8.56
Dietary fiber - 1529 15.26 1634
Carbohydrate” 455 2067 1205 1574

"Carbohydrate = 100 - (moisture + crude protein + crude lipid + ash + dietary fiber).
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Table 2. Composition of the experimental diet fed in rats

Diet composition Groups”

(®/kg diet) N HFC  HFCS HFC-C) HFCDJ
Com starch 500.0 3900 3400 3400 3400
Sucrose 1000 100.0 1000 1000 1000
Casein 2000 2000 2000 2000 2000
DL-cysteine 30 30 30 30 30
Soybean oil 1000 2000 2000 2000 2000
Cellulose powder 500 500 560 500 500
Vitamin mixture” 100 100 100 100 100
Mineral mixture” 30 B0 B0 KO 350
Choline bitartarate 20 20 20 20 20
Cholesterol 00 100 100 100 100
Autoclaved soy flour - - 500
DII Chunglukjang - - - 500
DI Deonjang - - - - 500

he experimental diet groups are as follow; N: nomal diet, HFC: high-fatfhigh-
cholesterol dier, HFC-S: high-fatfhigh-cholesterol diet + 5% autoclaved soy flour,
HFC-CJ: high-fatfhigh-cholesterol diet + 5% cheonggukjang, HFC-DI: high-fathigh-
cholesterol diet + 5% deonjang

PBased on AIN-93-MX vitamin mixtur and AIN-93-VX mineral mixture.

Table 3. Body weight gain, food intake and food efficiency ratio
in rats fed experimental diets

Body weight gain Food intake 2

1 2}
FER
Groups (giday) (glday)

N 4.36£025™ 20.30+0.69° 021+003°
HFC 5.84:0.36" 18.26+1.34° 0.324002"
HFC-$ 5161027 18.1240.59° 028400t
HFC-CJ 513:031° 17.8740.64° 0.29+0,02°
HFC-DJ 5.06056" 17.7240.71° 029+0.00°

YSee the legend of Table 2.
%Food efficiency ratio : FER (body weight gain/food intake).
The resulis are mean + S.E. for 8 rais in each group.

“Values with different superscripis in the same colunm are significantly different (p<0.05)
between groups by Tukey’s test.
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Table 4. Changes in liver and adipose tissue weights of rats fed
experimental diets

Grous” Liver Epididymal AT Mesenteric AT
{g/100 g body wt)
N 356£028™ 3024032 2.11:0.09°
HFC 5494047 508:0.52" 379+0.32°
HFC-S 5.124053° 4.19:023 2314027°
HFCCI 5.3340.48" 4012019 2461020°
HFCDI 5.024092° 395:021° 2294051
"See the legend of Table 2.
PAT: adipose tissue

e results are mean + SE. for § rats in each group.
Walues with different superscripts in the same colurm are significantly different (p<G05)
between groups by Tukey’s test.
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Table 3. Contents of triglyceride, total cholesterol, LDL-~cholesterol
and HDL-cholesterol in serum of rat fed experimental diets

Triglyceride  Total cholesterol LDL-cholesterol HDL-cholesterol

Groups1)

(mg/dL)
N 693945297 5623+631° 34881236  3523:1.60°
HFC 909953 8923+546°  8676:650° 20261326
HFCS  8467+4509° 72274429 6591180120 222943 00%
HFC-CT  9025+675°  67.084675° 597013070 25431398
HFCDI  9280+045°  68.1427.02°  6239:461° 26274208

YSee the legend of Table 2.
The results are mean * SE. for § rass in cach group.

MWalues with different superscripts in the same column are significantly different
(p<0.05) between groups by Tukey's test.
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Table 6. Contents of total lipid, triglyceride and total cholesterol
in liver of rats fed experimental diets

) Total lipid Triglyceride Total cholesterol
Groups .
(mngfg, wet weight)
N 342642.89™" 1029+1.02° 7.26:029°
HFC 58.69+4.87" 18.29+0.98° 1020123
HFC-S 5523623 19.39:1.20° 796067
HFC-CJ 52.6915.10" 18.02+1.56" 7.82:089"
HFC-DJ 54.50£3.19° 18.171.56" 7074127

USee the legend of Table 2.

“The results are mean + SE. for 8 rats in each group.

Walues with different superscripts in the same column are significantly different
(p<0.05) between groups by Tukey’s test.
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Table 7. Fecal dry weight, moisture and total lipid contents of
rats fed experimental diets

Gl TR M T
N 1.5240.28™ 15.63£2.78° 112.39+13.29°
HFC 1.49:0.36" 18.2612,03° 136.39+15.03°
HFC-S 166027 19.31£1.66' 140301539
HFCC) 1.70£0.18° 18.26+2.80° 154.2949.10°
HFCDJ 1.6920.50° 19.0413.02° 160.41£11.29°

YSec the legend of Table 2.

he tesults are mean + SE. for 8 rats in each group.

YValues with different superscripis in the same colurm are significantly different
(p<0.05) between groups by Tukey's fest.
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Table 8. HR-LPL and TE-LPL activities in adipose tissues of rats
fed experimental diets

Epididymal AT Mesenteric AT
Groyps’  HRLPL TE-LPL HRLPL TELPL
{Units/g)
N 963:4.0077 20632208  229:0.69°  9.26:1.03°
HFC 16394379° 31268287 329:028'  1336+184°
HRCS  1426£205°  24984302°  302:002°  1023:136"
HFC-CI  1L70+187°  2303+182°  2234042°  11.39:0.99"
HFCDS  1136£302° 21744317 2.19+051°  1053:120°

"See the legend of Table 2.

OThe results are mean = SE. for 8 rats in each group.

MValues with diferent superscripts in the same columm are significantly different (p<0.05)
between groups by Tukey’s test.
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